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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM €3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00eCIeYMBaeT U3yUeHHUE JIPYTUX AUCIUILUIMH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHUE HEOOXOIUMO s
MPOJOIHKEHNS 00pa30BaHUs U B TIOBCEIHEBHOM kU3HU. PazButre y oOydaromuxcs
HAyYHBIX TMPEJCTABICHUNH O TPOUCXOXKACHUH U CYIIHOCTH anreOpanuecKux
abcTpakiuii, cnocode OTpa’keHUs MaTEMaTUYECKON HAyKOH SBJIICHUI U MPOIIECCOB
B MPUPOJIE U OOIIECTBE, POJIM MATEMAaTUYECKOrO0 MOJEIMPOBAHUS B HAY4YHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX JJIsl aalTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHUS HAOJIOAATH,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPEOYyeT KPUTUYHOCTH MBIILJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
dbopmynupoBath yTBepkaeHUs. OCBOCHHE Kypca anreOpbl o0ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUST OOYYaroIMXCSi: OHM HCHOJB3YIOT JeAyKTHBHBIE U
WHAYKTUBHBIE PAacCyXIEeHUs, 0000IIEHIEe U KOHKPETU3alNI0, a0CTparupoBaHUe U
aHasiornto.  OOydeHue  anreOpe  MpeAnonaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIbHOM ~ JIEATENIBHOCTH O0YyYarolMXcsl, MO3TOMY CaMOCTOSITEIBHOE
penieHue 3a7a4 ABIsSIeTCs peaau3alnei 1es1TeIbHOCTHOrO MPUHIUIIA 00yUEeHUS.

B cTpykType mporpammsl yaeOHOTO Kypca « Anredpay Uit OCHOBHOTO 00IIIEero
o0Opa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUYECKUE JTMHUU:
«Yucna u BBIUKCICHUN», «ANTEOpanyecKHe BBIPAXKEHUS», «YPaBHCHUS W
HepaBeHCTBa», «DyHkium». Kaxnas u3 3TUX coaepKaTelbHO-METOAMYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
APYTUMH €ro JHWHUAMUA. B Xoje wu3ydeHHs y4eOHOTO Kypca OOydaroummcs
OPUXOJUTCS JIOTMUECKU PacCykIaTh, UCHOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
A3bIK. B cBsi3u ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpay» BKIHOUYEHbI
HEKOTOpBIE OCHOBBI JIOTHMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3zeniax
MaTeMaTH4eCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHuecKoro s3bika. ComepkaTrelnpbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO ydeOHOro Kypca «Ajrebpa» sBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Copepxxanne nuHHM «Yucna W BBIUMCICHHUS» CIY)KHUT OCHOBOW JJis
TAJIbHEHIIIETO M3YYCHHs] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOyUYaOIIUXCS
JIOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BAThCS AITOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUUECKMX HABBIKOB, HEOOXOIMMBIX ISl TOBCETHEBHOM
*KU3HU. PazBuTHEe MOHATHUS O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
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CBS3aHO C PAIMOHAJIBLHBIMU M HMPPAUOHATBHBIMH YHUCIaMHU, (HOPMHPOBAHUEM
MIPEACTABICHUI O IEUCTBUTEIILHOM UHUCIIE. 3aBEPIICHNE OCBOEHUS YNCIOBOM JIMHUH
OTHECEHO K cpefHeMy 0011eMy 00pa30BaHHUIO.

ConeprkaHue IByX aJireOpandecKux JUHUN — «AJIreOpanuecKue BhIPaKEHUSD)
U «YpaBHEHHS] U HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO Y OO0YUAIOLIUXCS
MaTEeMaTHYECKOro amnmnapara, HeOOXOAMMOIO JUIsl pelIeHHs 3a/Jad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpazoBaHusi y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX
BbIpOKEHUN. Anredpa JEMOHCTPUPYET 3HAUCHHE MAaTeMaTHKW Kak s3bIKa IS
MOCTPOCHUS MAaTEeMaTHYECKHX MOJENCH, OMUCaHHsl TMPOIECCOB U  SBICHUI
peanbHOro Mupa. B 3agaun o0yueHus anredpe BXOIAT TAKKe JalIbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JIJIi OCBOCHHS Kypca
uHQOpPMATUKKA, U  OBJIQJICHUE  HaBBIKAMU  JEAYKTUBHBIX  PACCYXKICHHII.
[IpeoOpazoBanre CHUMBOJBHBIX (POPM CIIOCOOCTBYET PAa3BUTHIO BOOOPAKEHMUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIIMOHATBLHO-TpapUUECKON JIMHUU HAIEICHO HA MOJTYYEHUE
oOy4JaronMMuUCs 3HaHUU O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOenu
JUTSL OTTUCAHUSI U UCCIIEIOBAHUS Pa3HOOOPA3HbBIX MPOIIECCOB U SIBICHUM B IPUPOJIC
n obmiectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTUIO y OOyHArOIIMXCS
YMEHUS UCTIOB30BaTh PA3INYHbIC BBIPA3UTEIIbHBIC CPEICTBA S3bIKA MATEMATHUKU —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (HOpPMHUpPOBAHHE
MPEICTABIICHUN O POJIM MATEMATHKH B PA3BUTHH IIUBWJIM3AIIUU U KYJIbTYPHI.

CormacHo ydeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/Ieibl COAEPIKAHUS:
«Yucna ¥ BBIUKCIEHUS», «ANTeOpanyecKHe BBIPAXKEHUS», «YPaBHEHHUS W
HEPaBEHCTBa», « DyHKIIUN.

Ha u3yuenue yue6Horo kypca «Anredpa» orBogutcst 306 yacos: B 7 kiiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 vaca B Henenw), B 9 kiiacce
— 102 gaca (3 yaca B HefIeIIO).
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COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u OOBIKHOBEHHBIE M ACCATHUYHBIC, MEPEX0]] OT OJAHOW (POpPMBI 3amKCH
npobeit k apyroi. I[loHsATHE parMOHAIBHOTO 4YHWCIA, 3alHCh, CPaBHEHUE,
YOOPSAOYMBAHUE  PALMOHAIBHBIX  4ucel. ApupMeTHdyeckue ACUCTBHS C
palMOHAIBHBIMUA YKCIIaMU. PellleHne 3aiad u3 peajbHON MPAKTUKU HA 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJIeM: OIpeneNieHue, MpeoOpa3oBaHUe
BBIPOKEHHUI HA OCHOBE ONpEIETEHUs, 3aUCh 00NbIINX yncen. [IpoLenTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU U ApOoOM B BUJE NPOLEHTOB. TpH OCHOBHBIE 33Ja4d Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOMN ITPAKTUKHU.

[IpumeHeHne TNPU3HAKOB  JACIUMMOCTH, PA3JI0KEHHE HAa  MHOXUTEIH
HaTypaJbHBIX YHCEIL

PeanpHple  3aBHCHMMOCTH, B TOM 4ucle OpsmMas W oOpaTHas
[IPONIOPLIOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

[IepeMeHHBIE, YMCIOBOE 3HAYCHUE BBIPAXKECHUS C MEPEMEHHOM. JlonmycTuMbie
3Ha4YE€HUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKy BETMYMHAMU B BUJIE
dopmynsl. Beruucnenus no gpopmynam. [IpeodpazoBanrie OyKBEHHBIX BbIPAXKEHHI,
TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBwia MpeoOpa3oBaHUs CYMM H
IPOU3BEICHUH, MPaBUJIa PACKPBITHUSI CKOOOK U MIPUBEJCHUS TTOJO0HBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIeHbl. CTeneHb MHOroujeHa. Cio)KeHue, BbIYUTAHMUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI
¥ KBagpart pazHoctu. opmyiia pa3HOCTH KBaapaToB. Pa3iioxkeHne MHOrOWICHOB Ha
MHOXUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YypaBHEHMS, NpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTH YPAaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YMCIO KOPHEN JIMHEHMHOIO
ypaBHEHMUS, pEUICHUE JIMHEMHBIX YpaBHEHUN. COCTaBIEHUE YPAaBHEHUM MO YCIOBHUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 ¢ MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHUE C ABYMs MEpPEeMEHHBIMU U ero rpaduk. Cucrema AByX
JVHEWHBIX YPAaBHEHHMM C AByMs IIEpEMEHHbIMU. PelieHue cucreMm ypaBHEHUU
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cnoco0oM noAcTaHOBKH. [IprMephl peleHus TEKCTOBBIX 3a/1a4 C TIOMOILBIO CUCTEM
YpPaBHEHUM.

DOyHKUNHA

Koopaunara Touku Ha npssMoi. UnciioBble MPOMEKYTKHU. PaccTosiHue Mexay
JABYMs TOYKaMU KOOPAWMHATHOM IIPSAMOM.

[IpsamoyronbHas cucteMa koopauHaT, ocu Ox u Oy. AOcuucca U opaAvHaTa
TOYKHU Ha KOOPJMHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX (HOpMYyIamMHu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTei. [lonsatue pynkuuu. ['paduk pyHkimu.
CgoiictBa (ynkiui. JIuneitnas dyukius, e€ rpaduk. I'paduk dyskuu y = [x|.
['padmyeckoe penieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KIIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatHeiii kopeHb u3 uyucna. lloHsTne 00 HppalMOHAIBHOM YHCIIE.
JlecaTuuHble TPUOJIMKEHUST UpPALMOHANIBHBIX uncesl. CBOMCTBA apuU(PMETUUECKUX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHUE K TPEOoOPa30BAHUIO YUCIOBBIX BHIPAKECHUM
Y BBIYMCJIEHUSIM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenensb ¢ 1enbIM NoKazaTeneM U e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHus

KBampaTHblil TpEXUsieH, pa3ioKeHUE KBaAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

AnreOpandeckass Jpo06b. OCHOBHOE CBOWCTBO airedpanydeckoil apoOdwu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHUE, JeJeHUuEe airedpandeckux JapooOeit.
ParmonanbHbIe BRIpOXKEHUS U UX TIPeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUSI 1 HEPABEHCTBA

KBagpatnoe ypaBHenue, popmyiia KOpHEH KBaJpaTHOTO ypaBHEeHUs. Teopema
Buera. PemieHne ypaBHEHUM, CBOIAIIMXCS K JIMHEWHBIM W KBAJAPAaTHBIM.
[Ipocreiimre qpoOHO-parMOHATBHBIC YPABHEHUSI.

['paduueckas uHTEpIpETAls YpPaBHEHUI C JBYMS MEPEMEHHBIMU U CHUCTEM
JIMHEHHBIX YPAaBHEHUU C JByMs NEepeMEeHHbIMU. lIpuMmepsl pelieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS [1IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoooM.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

OyHKInnPYyHKIUH

[Tonsitue pynkuuu. O61acTh ONpeeIeHUs] 1 MHOXECTBO 3HAYEHUI PYHKIUY.
CrnocoOsI 3aanust GQyHKITHA.
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I'paduk pynxkumnu. Yrenue cBoilcTB QyHkumu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKINN, OTPaXKAIOIMINX PEaTbHbBIE MPOIIECCHI.

@OyHKIUM, ONUCHIBAIOUIME NPAMYI0 W OOpaTHYIO IPONOPLUOHAIbHbIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. Ipaduaeckoe
peleHe ypaBHEHHI U CUCTEM YpaBHEHUI.

9 KJIACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHpie 4Kcla, UppallMOHATbHBIE YMCIA, KOHEYHbIE U OCCKOHEUHBIC
JEeCATUYHBIE ApOoOH. MHOKECTBO JIEWCTBUTENBHBIX YHCEIl, IEHCTBUTENIbHBIE YUCIa
Kak OECKOHEUHbIEC JACCSATUYHBIE ApoOM. B3auMMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACE U KOOPAUHATHOM IIPSIMOM.

CpaBHeHHE JIEWCTBUTENbHBIX 4HCEN, apUPMETHUYECKHE JEHCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIEr0 MHUpPA, JJIMTEIBHOCTh IIPOLIECCOB B
OKpY’KarOILEM MUPE.

[TpuOnmx€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh MpuOIKeHus. OKpyriieHne
yucen. [Ipuknuaka u orieHka pe3ysibTaTOB BEIYUCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHUI, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETHEU U YETBEPTOM
CTETIEHEN Pa3I0KEHUEM HA MHOKUTEH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHWI. PelleHne TEKCTOBBIX 3a1ay
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ OByMs MepeMeHHbIMU U ero rpaduk. Pemenue cucreM IByx
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHUM,
OIHO W3 KOTOpPBIX JIMHEHOE, a Jpyroe — BTOpOM creneHu. ['paduyeckas
MHTEPIIPETAlNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOW MNEPEMEHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckass uHTEpHpeTanyss HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS
IIEpEMEHHBIMH.

OyHKInnPYyHKIUH

KBagpatuunas dynkums, e€ rpaduk u cpoiictBa. IlapaGoma, koopauHaThI
BEPIIHHBI TapadoJbl, OCb CAMMETPUHN apadOJIbL.
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Ipadukn byakmmit: y =kx, y =kx + b, y =k/x, y=x3, y = Vx, y = [x| ,  ux
CBONCTBA.

UucnoBele  MOCIEIOBATEIBHOCTUUMCIOBBIE  NMOCACA0BATEIbHOCTH U
Nporpeccuu

[ToHATHE YKMCIOBOW MOCIEIOBATEIBHOCTH. 3aJaHUE TOCIIEI0BATEIIbHOCTH
peKyppeHTHOH hopMyIIoi 1 GOopMYyJIOH 1-TO YIICHA.

Apudmernueckass U reomerpudeckas mporpeccud. Dopmynsl n-ro uineHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxenne wieHOB apu(METHUYECKOW M T'E€OMETPHUYECKON Mporpeccuit
TOYKAMU HA KOOPAWHATHOM IUIOCKOCTHU. JIMHEHWHBIM M SKCIIOHCHIMAJIbHBIM POCT.
Cio>xHbBIE TPOLICHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIETI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS MpOorpaMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NPOSIBIECHUEM HWHTEpeca K MpPOLUIOMY M  HACTOSIIEMY POCCHICKOU
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JOCTHXEHUSM  POCCHUUCKUX
MAaTEMATUKOB M POCCHICKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHHUIO ATHUX
JOCTUKEHUN B IPYTUX HayKax U NPUKIAAHBIX cepax;

2) rpaxIaHCcKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00S3aHHOCTEN TpaKJaHWHA U pealu3aliu ero
npaB, TMPEJICTABICHUEM O MaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, SIBJCHUN, TPOLIEAYp pakAaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESITEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTHUBHOE Yy4yacTHE B PEIICHUU NPAKTUUYECKUX 3a/ad
MaTeMaTU4YEeCKOW HaIPaBICHHOCTH, OCO3HAHHUEM Ba)XKHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TPOTSHKEHUM BCEHW KU3HM JUJIS YCIEHTHOM MpodeccuoHaIbHON
NEATEeIbHOCTY W Pa3BUTHEM HEOOXOJMMBIX YMEHHUN, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYAIBHON TPACKTOPUU 00Pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K OSMOIMOHAJIbHOMY H©  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEIICHUHM, PacCyXICHUH, YMEHUIO BUJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMeld B JEATEIbHOCTH HA COBPEMEHHYI) CHCTEMY Hay4YHBIX
MIPEICTABJICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHs YEOBEKA, MPUPOJILI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTUYECKOW HAayKM Kak c@epbl UeI0BEYEeCKOM
NeATEeIbHOCTH, ATANoB €€ Pa3BUTHUSI M 3HAYMMOCTH JIJIS PA3BUTHUS LIUBUIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTEMAaTHYECKOM KYJIbTYpPOil KaK CpeICTBOM
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MMO3HAHUS MHpPA, OBJIAJCHUEM MPOCTEHMIIMMH HABBIKAMU HCCIEAOBATEIbCKON
JIEATEIILHOCTH;

6) ¢usnyeckoe BocnUTAHHE, (POPMUPOBAHUE KYJIbTYPbl 310POBbSI H
IMOLUOHAJILHOTO 0JIArOMOJIy U :

FOTOBHOCTBIO MPUMEHSTh MaTEMAaTUYECKUE 3HAHUS B HMHTEpPECAaxX CBOETO
3II0POBBS, BEICHHS  3J0pOBOrO  oOpa3a JKWM3HM  (3I0pOBOE  THTaHHE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHA U OTAbIXa, peEryjspHas Quzndeckas
aKTUBHOCTbB), C(OPMHUPOBAHHOCTBHIO HaBbIKa PpeQICKCHH, MTPU3HAHHUEM CBOETO
IIpaBa Ha OIIMOKY M TAKOT0 ke MpaBa JPYroro 4eJI0BEKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpUEHTAIIMEN HA MPUMEHEHNE MAaTEMATUUYECKUX 3HAHUN JIJT PEIICHUS 33724 B
00J1aCTH COXPAaHHOCTH OKPY KAaIOIICH CpeJibl, INIAHUPOBAHUS TOCTYITKOB U OIEHKH
UX BO3MOXKHBIX ITOCIEJCTBHM ISl OKPY>KAIOIIEH Cpeibl, 0OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIEM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOWIUMCH YCJIOBUSAM COLUMAIBLHOM UM NPHUPOIHOM
cpeasbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO JIEATEIBHOCTh, B TOM YHCJIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIe, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIBITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMyIUpOBaTh UJEH, IOHATHS, THIIOTE3bl 00 00BEKTAX U SABICHUIX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHHK U
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYallMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAEMbIC pelieHus W ACHCTBHSA, (OpMYIUpPOBATh W OIICHUBATh PHUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble Jilornueckue JaeiicTBUA:

e BBIABJSITh U XapPaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MATEMATHUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUM MEXAy TOHATUSIMHU, (POPMYJIUPOBATH
OTpEe/ICJICHUS TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBAHMUS JIJI1 000OIICHHS U CPAaBHECHHS, KpUTESPUH ITPOBOAMMOTO aHAJIN3a;
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e BOCIIPUHUMATh, (OPMYJIHMpPOBATb W  IMPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPIUTENbHBIE U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHBIC,

e BLISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U POTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJEHUAX W YTBEPXKICHUAX, MpeajiaraTb KPUTEPHUU IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

e/IcJIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JE€IyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

e pa30MpaTh JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHHUM (IIpSIMbIE U OT
IPOTUBHOIO), MPOBOAUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JIOKa3aTesIbCTBa
MaTeMaTU4eCKnX (DaKTOB, BHICTPAWBATh APTYMEHTAIIMIO, MIPUBOJUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

eBBIOMpPATh CcMOCOO pelieHus ydyeOHOW 3ajauu (CpaBHHUBATH HECKOJIBKO
BapUAHTOB PEUICHMs], BIOUpATh HanOoJee MOAXOAAIIUN ¢ yYETOM CaMOCTOSITENIHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

¢ ICTI0JIb30BaTh BOIPOCHI KaK HCCIEAOBATEIIbCKUNA HMHCTPYMEHT MO3HAHUA,
(GopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIME  MPOTUBOpEUYHE,  MpodIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e IPOBOJAUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IIJIJaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIbLIOE UCCIIEJOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;

© CAMOCTOATENFHO (POPMYITHPOBATH OOOOIIECHUSI U BBIBOJABI MO pe3yJbTaTaM
MPOBEAEHHOIO  HAOMIOJIEHUs, MCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHUI;

e [IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOLECCa, a TaKXKE BBIIBUTATb
IPEIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

e BBISBIIATh HEIOCTATOYHOCTh W W30BITOYHOCTH HH(pOpMAIMU, TaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHHMS 3aa4H;

eBLIONpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH MW UHTEPIPETHUPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

eBbIOUpaTh (opMy TMpeACTaBICHHS HMHPOPMALMK U WIUTFOCTPUPOBATH
pelraeMble 3a/1a4i CXeMaMu, TuarpaMMaMu, HHOM TpaduKoil 1 ©X KOMOUHAIIMSIMH;

e OIICHUBATh HANEKHOCTh WH(OpPMAIUU 1O KPUTEPUSM, TPEITOKECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
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e BOCIIPUHUMATh U (POPMYIIUPOBATH CY>KJICHHS B COOTBETCTBUU C YCIIOBUSMHU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX
U TNHCbMEHHBIX TEKCTax, [aBaThb IIOACHEHUS IO XOJy peLIeHHs 3a/ayH,
KOMMEHTHPOBATh MOJIY4YEHHBIN pe3ynbTar;

eB X0/ 00CYX/IE€HHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYK1aeMOI TEMBI,
npoOJeMBbl, pelaeMOM 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HAa IOUCK
pELIEHHUs, COIOCTABIATh CBOM CYXKICHHUS C CYKICHUSAMH JIPYIMX YYaCTHHKOB
auaiora, oOHapyXUBaTh PA3IMYUE M CXOJACTBO MO3UIMI, B KOPPEKTHOH (opme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

e [IPEJICTABIISATH PE3YJIbTAThl PEIIECHUS 3aa4H, SKCIEPUMEHTA, UCCIIEIOBAHNU,
MIPOEKTa, CAaMOCTOSTENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM 3a1ad
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH;

e [IOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIMBHyaIbHON
paboOTHI PHU pelIeHUN Y4eOHBIX MaTeMaTHYECKUX 3a/1ay;

e IPUHUMATh LI€JIb COBMECTHOW JAESITENBHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOI palOThl, paclpenesiarTh BUAbl padOT, TOrOBAPUBATHCS, OOCYKIATh
IpOLECC U Pe3yJbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

¢ Y4aCTBOBATH B IPYNIOBBIX (popMax paboThl (00CYKAEHHsI, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BBIIOJIHATH CBOIO YaCTh pa0OTHI U KOOPAUHUPOBATH
CBOM JICMCTBUS C IPYTMMHU WICHAMH KOMAaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIa/1a
B O0mMHA NPOAYKT TO KpUTEpUSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aUMOJCHCTBHS.

PeryasiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1elCTBUA

Camoopranusanus:

© CAMOCTOATENILHO COCTABJIATh IUIAH, AITOPUTM pEIICHHs 3aAadd (WIH €ro
4acTh), BBIOMpaATh CIOCOO peEIIeHUuS ¢ YYETOM HUMEIOIIUXCS PECypcoB M
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBIN HHTEJJIEKT:

e BJIQJIETh CITIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yJibTara
pelIeHus: MaTeMaTUYECKOM 3aauH;

e [IPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUN 3aJa4H,
BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE PE3YJIbTATa JEATEIBHOCTH MOCTABICHHON LIENN U
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTHUKEHUS WIIK HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
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HPEAMETHBIE PE3YJIbTATBI

K koniy oOydeHus B 7 kjacce oOyd4arolIUWCS TMOMYYUT CIICAYIOIINE
IpEeIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BrimonHsITh, coueTass yCTHBICE W THCHMEHHBIC MPUEMBI, apuPMETHICCKUE
JNEUCTBUS C pallMOHAIBHBIMU YUCIaMHU.

Haxonuth 3HaueHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUH JPOOHBIX BBIPAXKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT OAHOW (OPMBI 3amUCH YHCEN K Apyroil (mpeoOpa3oBbIBAaTh
JECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATUUYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOK).

CpaBHHBATh U YIIOPSIIOYMBATH PAIIMOHANIBHBIC YHCTIA.

OKpyrJsITh yncna.

BrINoMHATH NPUKUAKY U OLICHKY pe3yJibTaTa BHIYMCICHUM, OLICHKY 3HAYEHUM
YUCJIOBBIX BBIpAXXEHUM. BBIMOIHATE AEUCTBUSI CO CTENEHSIMU C HATypaJlbHBIMHU
MOKAa3aTeIIMH.

[IpuMeHATh NMPU3HAKU JEIUMOCTH, PA3I0KEHUE Ha MHOXKUTEIN HATYPaIbHBIX
YHUCel.

PemaTte NpakTHKO-OPUEHTUPOBAHHBIE 3a/layd, CBA3AaHHBIE C OTHOIIECHUEM
BEJIMYMH, MPOMOPIIMOHAIILHOCTEIO BEJIWYWH, MPOIEHTAMHU, HHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a7a4 ¢ YYETOM OTPaHUYCHUM, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpanvyecKkyro TEpMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI yUeOHOT0 MaTepHuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKEHUW TNPU 3aJaHHBIX 3HAYCHUSIX
EepPEeMEHHBIX.

BoInonHsaTh IpeoOdpa3zoBaHus LEJIOr0 BIPAXKEHUS B MHOTOUJIEH IPUBEACHUEM
NOJI0OHBIX CJIAraeMbIX, PACKPHITHUEM CKOOOK.

BhBIMONHATE YMHOXXKEHHE OJHOWIEHA HAa MHOTOYJIEH W MHOTOWICHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh PA3NOKEHUE MHOTOUYJICHOB HAa MHOXKHUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH 00I1IETO MHOKHUTESI, TPYIITUPOBKY CJIaraéMbIX, IPUMEHEHUS
(GopMyJT COKpAIIEHHOTO YMHOXKEHHUS.

[TpumeHnsaTh mpeoOpa3oBaHsi MHOTOWICHOB JIJISI PEIICHUS PA3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.
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Hcnonb30BaTh CBOICTBAa CTENEHEH € HATypalbHBIMH ITOKA3aTEISIMU IS
peoOpa30BaHUsI BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MpPUMEHss IMpaBuia
nepexoa OT UCXOIHOIO YPAaBHEHHS K PaBHOCHJIBHOMY eMy. [IpoBepsTs, sBiseTcA
JIY YHUCIIO KOPHEM YPaBHEHUS.

[IpumensaTh rpaduyeckrie METOIbI MPU PEHICHUH JTMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[logOupaTe npuMepbl Map YKCEN, SBISIOMIUXCS PEIICHUEM JHHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM IJTIOCKOCTH rpadvK JIMHEWHOTO YPABHEHUS C IBYMS
ePEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTemsl IBYX JMHEHHBIX YPABHEHHUN C JBYMS IIEPEMEHHBIMHU, B TOM
qucie rpauuecKy.

CocTraBisiTh M pemarb JIUHEHHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBHUIO 3341, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKUUHA

N300paxxaTh HA KOOPJAUHATHON NPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, UHTEPBAJIbl, 3aMUCHIBATH YNCIOBbIE IPOMEXKYTKH Ha
anreOpanveckoMm s3bIKe.

OTrMeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOLIBIO (DPYHKIIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPAaCCTOSIHUE, LIE€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii crnoco0 MpenCcTaBiCHUS W aHaAIW3a WH(OpMaluu,
U3BJIEKaTh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPA(YUKOB PeasIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenuss B 8 kjacce oOydaromUiCS MOJYyYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonb30BaTh HayaidbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
qrcell Il CPaBHEHUS, OKPYTJICHUS U BBIYUCICHUHN, U300paXkaTh JIEHCTBUTEIbHbBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM ITPSIMOM.

[IpumensaTh TNOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh
KBaJIpaTHbIE KOPHHU, MCIOJIb3YsS MPU HEOOXOJIUMOCTH KaJbKYJSTOP, BBIMNOJHSATH
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npeoOpa3oBaHMs BBIPAKEHUM, COAEPKAIIMX KBaJApPAaTHbIE KOPHHU, HCHOJIb3YS
CBOWCTBA KOPHEHU.

Hcnonb3oBath 3anucu OOJBIIMX W MaJbIX YUCEN C MOMOIIbIO JACCATUUYHBIX
npo0eii u creneHelt uucna 10.

Anredpanyeckue BbIpaKeHUS

[IpuMeHATh MOHATHE CTENEHUM C LEJIbIM IIOKa3aTeJIEM, BBIIOIHATh
npeoOpa3zoBaHus BbIPAXKEHUH, COAEPKAIIUX CTETICHH C LIETbIM IMOKa3aTeIeM.

BhINONHATE TOXKIECTBEHHBIE TPEOOPA30BaHUs PAIIMOHATIBHBIX BBIPAKEHUH Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHsATh npeoOpa3oBaHus BhIPAKEHUN ISl PEIICHUS Pa3IMYHbIX 33]1a4 U3
MaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHeiHbIE, KBaJpaTHbIE YPAaBHEHHsS M palMOHAIbHbIE YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IIEPEMEHHBIMH.

[IpoBOaUTE MpOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUWU, B
TOM YMCJIE€ C IPUMEHEHUEM IpapUuecKux MpeacTaBIeHUN (yCTaHABIMBATh, UMEET
JY ypaBHEHWE WM CHCTEMa ypaBHEHHUU PELICHMs, €CIM HMMEET, TO CKOJIBKO, W
npouee).

[lepexoauTh OT cioBeCHOW (POPMYJIHMPOBKH 3ajaud K €€ anreOpandyeckoi
MOJEIM C TIOMOIIBIO COCTaBJIECHUS YpPaBHEHUS WIM CHCTEMBI YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4y MOJTYYEHHBIN pe3ynbTar.

IIpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB AJI1 CPAaBHEHUS, OLICHKH, pelIaTh
JMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBbI, 1aBaTh IPaUUIECKYIO
WJUTIOCTPALIMIO MHOKECTBA PELUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[lonnmarh U HMCMONB30BaTh (PYHKIMOHAIbHBIE MOHSTHUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPENENITh 3HaueHHe (YHKUMHU O 3HAYEHUIO
apryMeHTa, OlpeAesiaTh CBOWCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduku 351IeMEeHTapHbIX QYHKIMA BUAA:

y=k/x,y=x2, y=x3,y = |x|, y = VX, OIIHCHIBATH CBOICTBA YHCIOBOH (hyHKIMHN
no e€ rpaduxy.

K kxonmy oOydeHus B 9 Kkjacce oOydYarolIUNUCS TMOJYYUT CJICAYIOIINE
peIMETHbIE PE3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHHBATh M YIOPSIOYMBATh PALMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.
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BrimonusaTe apupMeTndeckue JeiHCTBUS ¢ palliOHAIBHBIMH YU CIIaMU, COUETast
YCTHBIE W IHUCbMEHHBIEC NMPUEMBI, BBIIIOIHATH BBIUHCICHUS C UPPALUOHAIBHBIMU
YUCIIAMU.

HaxonuTts 3HaueHUs CTENEHEN ¢ LENBIMU MI0KA3aTeIIMUA U KOPHEH, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTh JE€UCTBUTENBHBIE YHWCJA, BBIIOJHATh NPHUKUAKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA

Perate IMHEWHbBIE U KBaJIPATHBIE YPABHEHUS, YPABHEHUS, CBOIAILUECS K HUM,
MpoCTeNIIne APOOHO-PAlMOHAIbHBIE YPABHEHMUS.

Pemare cucrempl ABYyX JNMHEHWHBIX YPAaBHEHHU C JIByMsl IIEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUN, B KOTOPBIX OJJTHO YPABHEHUE HE ABJIACTCSA JIMHEUHBIM.

Pemarp TekcTOBBIE 3aJaud  aNreOpandecKuM CIOCOOOM C  MOMOUIbIO
COCTABJICHHSI YPABHEHUS UJI CUCTEMBI JIBYX YPAaBHEHHU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUU, B
TOM YHUCJE C IPUMEHEHUEM IpapUUecKuX MpeACTaBICHUI (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEILICHMs, €CIM UMEET, TO CKOJBKO, U
nmpouee).

PemaTe 5MHENHBbIE HEPABEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300pa)kaTh
pELIEHNE HEPABEHCTB HAa YMCJIOBOW MPSIMOM, 3alMCBIBATh PELIEHUE C IMOMOLIBIO
CHUMBOJIOB.

Pewrars cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIINE
KBaJ[paTHOE HEPABEHCTBO, H300pakaTb pEIIEHUE CHCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSIMOM, 3alMCBIBATh PENIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 331a4.

DOyHKUUH

Pacno3naBath (yHKUMM H3ydeHHbIX BUAOB. I[loka3blBaTh cxeMaTHUECKU

pacnoJioKeHUe Ha KOOPIMHATHOM IIIOCKOCTH rpadukoB PyHKIUHN Buaa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx + ¢, y=x3, y="x, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHI
K02(PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U M300paXkaTh CXEMATUYECKH TpaUKW KBAJIPATUUYHBIX (DYHKIIHMA,
OIUCHIBATh CBOWCTBA KBAaIPATUUHBIX (YHKIUI 1O X rpadukam.

Pacnio3naBath kBajpaTHuHyl (QyHKLIHIO TIO GopMyiie, TPUBOIUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKUIMNA U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

Yuc10BbIe M0C/IE10BATEILHOCTH M IPOrPecCUH
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Pacmo3naBaTh apupMETHIECKYIO I TEOMETPUUYECKYIO TPOTPECCUU TTPU PA3HBIX
croco0ax 3agaHusl.

BBITIONMHATE  BBIYHCICHUS C  WCMOJB30BaHWEM (OPMYJI N-TO  dJeHa
apu(pMEeTUYECKON U TEOMETPHUECKON MPOTPECCHIA, CyMMBI TICPBBIX N WJICHOB.

N300pakaTh diieHBI TMOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPJIWHATHOMN
MIJIOCKOCTH.

Pematp 3amadm, CBS3aHHBIE C YHCIOBBIMH TIOCJIEIOBATEIBHOCTSIMH, B TOM
qrCIie 33/1a4d U3 PEAbHOM KU3HU (C MCIOJB30BaHUEM KaIbKYJsATOpa, U(PPOBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue KosmuecTBo yacos
Ne HMEHOBAMH JuaexkTpoHHbIe (HU(pOBbHIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
NMporpamMmbl padoThI padoTshI
Yucna u
1 BBIYHCJICHHSL. )5 bubmuorexa [JOK
PannonansHble https://m.edsoo.ru/7f415b90
qucia
) Anrebpanyeckue 7 bubnunoreka [JOK
BBIPAXKECHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHUs U 20 bubnuotexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunartsl u 24 bu6mmoreka [JOK
rpaduxu. yHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue u 6 bu6nuorexa [IOK
000061IeHNEe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOBIIO 102 0
I[TPOIT'PAMME
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8 KVIACC

HaumeHnoBanue KosaunuyectBo yacos
Ne JuaexkTpoHHble (HU(pOBbHIE)
n/n PAIISIOn 1 TEM Bcero Kourpoanusie Hpakrueciue o0pa3oBaTe/ibHbIE PeCypChl

nporpamMmbl padoThI padoTshI
Yucna u

1 BLI‘?IiiJ‘IeHHfI. 15 Bubmmorexa LIOK

https://m.edsoo.ru/7f417af8

KBanparnbie KopHU
Yucna u

) BBIYHCJICHHUS. 7 bu6mmoreka [IOK
CreneHs ¢ LeNbIM https://m.edsoo.ru/7f417af8
MoKazaresiem
Anrebpanyeckue

3 BBIPAKEHUSI. 5 | bubnnorexa [JOK
KBagpartuslii https://m.edsoo.ru/7f417af8
TPEXWIECH
Anrebpanueckue

4 BBIPAKECHUS. 15 | bubnuorexa [JOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
Ipo0b
VYpaBHeHus u

5 HEPaBEHCTBA. 15 1 bubnnorexa [JOK
KBagpatubie https://m.edsoo.ru/7f417af8
ypaBHEHUS
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YpaBHeHus u
6 HEPaBEHCTBA. 13 bubmmorexa [IOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHus u
7 HEpaBEHCTBA 12 bubmmorexa [IOK
p ' https://m.edsoo.ru/7f417af8
HepaBencrtpa
g OYHKIMHU. 5 bubnuoreka [IOK
OCHOBHBIE TIOHSTHS https://m.edsoo.ru/7f417af8
9 OYHKIHH. 9 bubnuorexa [JOK
Yucnosbie QyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 6 bubnuorexa [JOK
0000meHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOBIIO 102
I[MTPOI'PAMME
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9 KVIACC

No HaumMmenoBanue KoauuecTBO 4acoB
JaekTpoHHbIe (HU(pPOBbHIE)
n/ pa3iejioB H TeM KoHTpoJibHbIE IIpakTHYeckue
Beero o0pa3oBaTe/ibHbIE PeCypchbl
n MporpamMmMbl padoTsbI padoTbI
i Yucna v BBIUYKCIICHHS. 9 bubmuorexa [JOK
JleficTBUTEIbHBIC YKCIIa https://m.edsoo.ru/7f419d08
YpaBHeHuUs U
2 HEpaBCHCTBA. Y paBHCHHS 14 1 bubmorera [JOK
p . 7P . https://m.edsoo.ru/7f419d08
C OJIHOM TIEpEMEHHOI
YpaBHeHUs U
3 HepaBeHCcTBa. CUCTEeMBbI 14 1 bubmorera [JOK
p L https://m.edsoo.ru/7f419d08
ypaBHEHUU
YpaBHeHUA U
4 HEpPaBEHCTBA 16 1 bubmorexa [TOK
p ' https://m.edsoo.ru/7f419d08
Hepasencra
bu6nmoreka [JOK
5 () 16 1
YHIHIH https://m.edsoo.ru/7f419d08
6 Yucnosbie 15 | bu6nmoreka [JOK
MOCIEI0BATEIBHOCTH https://m.edsoo.ru/7f419d08
- [ToBTOpenue, o6o0IIEeHNE, 18 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
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HOYPOYHOE IIVIAHUPOBAHUE

7 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [TonsATHE panMOHAIBHOTO 1
qucna
) Apudmernueckue T1eUCTBUS |
C palMOHAJILHBIMU YU CIIAMU
3 Apudmernueckue aeicTBU |
C PalMOHAILHBIMU YU CIIAMU
4 Apudmernueckue aecTBUs |
C pallMOHAJILHBIMU YHCIIaMU
5 Apudmernueckue neiicTBus 1
C palMOHAJILHBIMU YU CIIAMU
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6 Apudmernieckue AeHCTBUSL
C pallMOHAJILHBIMU YUCJIAMU
CpaBHenue,
7 YHOPSIAOYNBAHUE
palMOHAIBHBIX YHCEI
CpaBHeHue,
8 YHOPSI0YMBAHUE
palMOHAIBHBIX YKCEeI
CpaBHenue,
9 YHOPSI0YMBAHUE
palMOHAIBHBIX YKCEeI
10 Crenenb ¢ HATYpaTbHBIM bu6nmoreka [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HATYpaJIbHBIM bu6mmoreka [IOK
oKa3aTeieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HATYpaJIbHBIM bubnmnoreka [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJbHBIM bubnuorexa [JOK
IOKa3aTeieM https://m.edsoo.ru/7f4218be
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14

CreneHsb ¢ HaTypaIbHBIM
IOKa3aTeneM

15

Pemrenne ocHOBHBIX 3a7a4
Ha Jpo0H, IPOIIECHTHI U3
peanbHOM MPAKTUKH

16

Pemienre OCHOBHBIX 3aj1a4
Ha JpoOu, IPOIEHTHI U3
peanbHOM MPAKTUKU

17

Pemrenne ocHOBHBIX 3a1a4
Ha JIpoOH, POLIEHTHI U3
peanbHON NPAKTUKH

18

Pemenne ocHOBHBIX 3a1a4
Ha JIpoOH, IPOLIEHTHI U3
peanbHON NPAKTUKH

19

HpI/ISHaKI/I JACIINMOCTH,
PAa3JI0KCHUS Ha MHOXUTCIIN
HaTypaJIbHBIX YUCECJI

20

HpI/I3HaKI/I JACIINMOCTHU,
PAa3JI0KCHUS HAa MHOXUTCIIN
HaTypaJIbHBIX YUCECJI
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PeanpHBIE 3aBUCUMOCTH.
21 [Ipsimast u oOpaTHas 1
MPONOPLIUOHATBHOCTH

PeasibHbIE 3aBUCUMOCTH.
22 [Ipsimast u oOpaTHas 1
IIPONOPLIMOHAIIBHOCTH

PeanbHble 3aBUCHMOCTH.
23 [Ipsimast u oOpaTHas 1
MIPOMOPLIUOHAIBHOCTH

PeannHEBIE 3aBUCUMOCTH.
24 [Ipsimast u oOpaTHas 1
MPONOPIMOHATLHOCTH

KonTponbHas padota no

25 TeMe "ParimoHannHble 1 1

ypcna"

bu6mmoreka [IOK
26 bykBeHHBIE BRIpaKeHHUS 1
Y p https://m.edsoo.ru/7f41feec

27 DopMytbl 1
28 PopMybl 1
29 [Tepemennsble. JlomycTrumble 1

3HAYEHUS IEPEMEHHBIX
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[IpeoOpa3zoBanue
OYKBEHHBIX BBIPAKCHUH,

30 ACKpBITHE CKOOOK H 1 bubmmorexa [IOK
PACKp https://m.edsoo.ru/7f41fafa
MIpUBEICHUE TT0I0OHBIX
cllaraeMbIX
[IpeobpazoBanue
OYKBEHHBIX BBIPa)KEHUH,

bu6mmoreka [IOK
31 PacKpBITHE CKOOOK 1 1

https://m.edsoo.ru/7141£{d70

MPUBEICHUE TTOT00HBIX
cllaraeMbIX

[IpeobpaszoBanue
OYKBEHHBIX BBIPa)KEHUH,
32 pacKpbITHE CKOOOK U 1
MIPUBEICHUE TTO00HBIX
ClTaraeMbIX

[Ipeobpa3zoBanue
OYKBEHHBIX BBIPaKCHUH,
33 pPacKphITHE CKOOOK 1 1
MIpUBEIEHNE TT0TI0OHBIX
CllaraeMbIX

34 CBolicTBa CTENEHHU C | bubmuorexa [JOK

HaTypaJIbHBIM II0KA3aTeIeM https://m.edsoo.ru/7f421382
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35 CBoiicTBa CTeNEHU C bubnmoreka [JOK
HaTypaJbHbIM [1I0Ka3aTeJIEM https://m.edsoo.ru/7f42154¢
36 CBOICTBa CTEIICHU C bubmuorexa [JOK
HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 MHoro4eHsl
https://m.edsoo.ru/7f42276¢
bu6 K
38 MHoro4eHsl uomorexa O
https://m.edsoo.ru/7f422930
39 CnoxeHune, BRIYUTAHUES, bu6mmoreka [IOK
YMHO>KEHUE MHOTOUYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnosxeHue, BLIYUTAHUE, bu6nmoreka [JOK
YMHOkKEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422¢cc8
A1 Crnosxkenue, BEIYMTAHUE, bu6nmoreka [JOK
YMHOKE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7{422fca
47 Crnoskenue, BEIYMTAHUE, bu6mmorekxa [IOK
YMHOXEHAE MHOTOWIECHOB https://m.edsoo.ru/7f423182
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43

@opMyIIbI COKpALIEHHOTO
YMHOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f42432a

44

DopMyJIbl COKPALIEHHOTO
YMHOXKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f42464a

45

@opMyIIbl COKpALIEHHOTO
YMHOKCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/71424c12

46

DopmyJIbl COKPALLIEHHOTO
YMHOXEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f424£d2

47

DopmyJIbl COKPALLIEHHOTO
YMHOKECHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f4251d0

48

Paznoxenne MHOTO4YJIEHOB
Ha MHOXXUTEIN

bu6mmoreka [IOK
https://m.edsoo.ru/7f423312

49

Paznoxxenrne MHOTOYJIEHOB
Ha MHOXXHTCIIN

bu6nmoreka [JOK
https://m.edsoo.ru/7{f4237fe

50

Paznoxenne MHOTOYJIEHOB
HAa MHO>XXHUTCIIN

bu6mmoreka [IOK
https://m.edsoo.ru/7f4239de

51

PaznoxxeHrne MHOTO4JICHOB
Ha MHOXHTCIIN
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52

KonrponsHas pabora no
Tteme "Anredpandeckue
BbIpakeHus"

53

VYpaBHeHue, IpaBuia
npeoOpa3oBaHusl ypaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHUM

54

JIuneiiHoe ypaBHEHHUE C
OJIHOM IIEPEMEHHOM,
pelLIeHNE JIMHENHBIX
YpaBHEHUU

55

JIuneiiHoE ypaBHEHHUE C
OJIHOM IIEPEMEHHOM,
pelIeHNe JIMHEHHBIX
YpaBHEHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f420482

56

JIuneiiHOe ypaBHEHHE C
OJIHOM MEPEMEHHOM,
pelIeHNe JIMHEHHBIX
YpaBHEHUU

57

Pemrenue 3agad ¢ moMOIIbIO
YpaBHEHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42064¢

58

Pemrenue 3agad ¢ mOMOIIBIO
ypaBHEHUH

bu6mmorexa [IOK
https://m.edsoo.ru/7f420806
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59

Pemrenue 3agad ¢ moMOIIbIO
YpaBHEHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4209a0

60

Pemenue 3ana4 ¢ momMoIisko
YpaBHEHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f420e6e

61

JInneliHoe ypaBHEHHUE C
ABYMA ICPEMCHHBIMUA U €TI0

rpauk

bu6mmoreka [IOK
https://m.edsoo.ru/7f427¢32

62

JIuneiiHoe ypaBHEHUE C
IBYMsI IEPEMEHHBIMU U €T0

rpauk

bubmuorexa [JOK
https://m.edsoo.ru/7f427e8a

63

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C IBYMs
MepEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7142836¢

64

Cuctema AByX JTMHEHHBIX
YpaBHEHMH C IByMs
IIEPEMEHHBIMU

65

Cuctema AByX JTMHEHHBIX
YpaBHEHMH C IByMs
IIEPEMEHHBIMU

66

CucreMa IByX JTMHEHHBIX
YpPaBHEHUU C IBYMsI
NepeMEHHBIMU
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bu6mmoreka [IOK

67 Pemenune cucre aBHEHHUH 1
HICHHE CHCTCM YpaBHCHIH https://m.edsoo.ru/7f4284de
bubmuorexa [JOK
68 Pemenue eHHUI 1
CHICHHE CHCTCM yPaBHCHIH https://m.edsoo.ru/7f42865a
bu6mmoreka [IOK
69 P 7 1
CILICHHIE CHCTCM YPaBHCHIH https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI 1
71 Pewrenue cucreM ypaBHeHU 1
KonTponbHas padora no
72 TeMe "JIuHelHbIE 1 1 bubnmorexa LIOK
. https://m.edsoo.ru/7f421044
ypaBHEHUS
7 Koopaunara Touku Ha 1 bu6mmoreka [IOK
psIMOM https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
74 YucaoBbIe IPOME 1
HCHOBBIC TPOMEAKYTIH https://m.edsoo.ru/7f41dff2
75 UucioBble IPOMEKYTKH 1
Paccrosinne mexny nByms
76 TOYKaMH KOOPAUHATHOU 1
psAMOI
[lokymeHT co3aaH B anekTpoHHoi copme. Ne 14 ot 27.08.2025. Vicnonnutens: M'bagynnuH 3.0. 0 3IEKTPOHHbINA

Crtpanuua 31 n3 91. Ctpanuua cosgaxa: 27.08.2025 07:51 =¥ TATAPCTAH


https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

77

Paccrosinue mexny nBymst
TOYKaMU KOOPJAUHATHON
IpsAMON

78

[IpsimoyronbHas cucrema
KOOpJMHAT Ha INIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41el6e

79

[IpssMoyronbHas cucrema
KOOPAMHAT HA INIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41e42a

80

[Tpumeps! rpaduxos,
3aJlaHHBIX popMyTaMu

bubmuorexa [JOK
https://m.edsoo.ru/7141e8a8

81

[Tpumeps! rpadukoB,
3aJJaHHBIX (OpMYITaMU

bubmuorexa [JOK
https://m.edsoo.ru/7f41ed80

82

ITpumeps! rpadukos,
3aJJaHHBIX (OpMyTaMu

83

Urenue rpadMKoB pearbHbIX
3aBHCUMOCTEN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ea24

84

Urenue rpadukoB peaibHbIX
3aBHUCUMOCTEN

85

[Tonstue pyHkunn

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41ef06

86

I'paduk pynkunn

[lokymeHT co3aaH B anekTpoHHoi copme. Ne 14 ot 27.08.2025. Vicnonnutens: M'bagynnuH 3.0.

Crtpanuua 32 n3 91. Ctpanuua cosgaxa: 27.08.2025 07:51

il INIEKTPOHHBIH
=¥ TATAPCTAH



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

87

CaoiicTBa pyHKUINI

bu6mmoreka [IOK
https://m.edsoo.ru/7f411078

88

CaoiicTBa GyHKITUH

bubmuorexa [JOK
https://m.edsoo.ru/7f41f1fe

89

JIuneitnast pyHKIMSA

bu6mmoreka [IOK
https://m.edsoo.ru/7{427282

90

Jluneitnas GyHKUUsA

bu6mmoreka [IOK
https://m.edsoo.ru/7f427412

91

[TocTpoenue rpaduka
JTUHEWHOW (HyHKIMU

bubmuorexa [JOK
https://m.edsoo.ru/71426d1e

92

[TocTpoenue rpaduka
JUHEWHOW (QyHKIMU

93

I'paduk pynkumn y =[x|

94

I'paduk pynkumm y =[x|

95

KonrtponbHas pabora no
teMe "KoopanHatel n
rpaduku. OyHkun" /
Bcepoccutickas
IpoBepoyHas pabora

bu6nmoreka [JOK
https://m.edsoo.ru/7f41£50a
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96

Hrtoroas KOHTpoOJIbHAS
pabota / Bcepoccuiickas
npoBepouHas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJ0B Kypca 7
Kjacca, 0000IIeHne 3HaHUH

98

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJ0B Kypca 7
Kjacca, 0000IIeHne 3HaHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f429132

99

[ToBTOpPEHME OCHOBHBIX
MOHATUH U METOJ0B Kypca 7
KJjacca, 00001enne 3HaHui

bubmuorexa [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJI0B Kypca 7
KJjacca, 00001enne 3HaHui

101

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca 7
K7acca, 0000IIeHne 3HaHUH

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a
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[ToBTOpEHNE OCHOBHBIX

bubmuorexa [JOK

I10 ITPOT'PAMME

102 7 1
0 TOTGITHI M METOAOB Kypcau7 https://m.edsoo.ru/7f42a900
Ki1acca, 0000IIeHe 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102
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8 KVIACC

N KosinvecTBo yacoB i JIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoka KoHnTtpoJbHbie IIpakTHYeckue 00pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoTshI pecypchbl
1 KBanpaTHblii KOpeHb U3 1 bubmumoreka [IOK
yucia https://m.edsoo.ru/7f42d452
) [TonsiTue 06 1 bubmuorexa [JOK
HPpALMOHAIBHOM YHCIIE https://m.edsoo.ru/7f42eaaa
HecsTuunnlie
3 MPUOJTKESHUS 1
MPPALMOHATIBHBIX YHCET
JecsTuunblie
4 MPUOTVHKEHUS 1
MppaLMOHATIbHBIX YHCET
5 JleicTBUTENbHBIE YUCTIA 1
6 CpaBHeHue |
NEHUCTBUTENBHBIX YHCET
7 CpaBHeHMe |
JENCTBUTENBHBIX YHCET
2 Apudmernueckuit |
KBaJpAaTHBI KOPEHb
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9 VYpaBHeHue Buia x> = a
CBoiicTBa

10 [ apudmernyeckux bubmorexa HOK

P . https://m.edsoo.ru/7f42d862

KBaJIpaTHBIX KOpHEH
CBoiicTBa

11 | apudpmerraeckux bubmorera [TOK

p . https://m.edsoo.ru/7{42d862

KBaJPAaTHBIX KOPHEH
[TpeobOpaszoBanue

12 YUCJIOBBIX BBIPAXKECHUH, bu6mmoreka [IOK
COZEpKAIINX KBAJIPaTHBIE https://m.edsoo.ru/7f42dd26
KOpHU
ITpeoOpa3oBanue

13 YHUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
CoJiepKalluX KBaJgpaTHbIE https://m.edsoo.ru/7f42ded4
KOpHU
ITpeoOpa3oBanue

14 YUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
COJiepKalluX KBaJgpaTHbIE https://m.edsoo.ru/7f42e0be
KOpHU
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15

[IpeoOpa3zoBanue
YHUCJIOBBIX BBIPAKEHUH,
COJIeprKallMX KBaJpaTHbIE
KOPHHU

bubmuorexa [JOK
https://m.edsoo.ru/7f42e262

16

CreneHsn ¢ 1EIBIM
rokasarejieM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4354a4

17

CrannapTHas 3anuch
yuciaa. Pazmepsl 00beKTOB
OKpy’KaroIero mupa (ot
AJIEMEHTAPHbBIX YaCTHI JI0
KOCMHUYECKHX 00BEKTOB),
JUIUTENILHOCTD IIPOLIECCOB
B OKpYXaroIleM MUpe

bubmuorexa [JOK
https://m.edsoo0.ru/7f436098

18

CBOICTBa CTEIIEHU C
T ECJIBIM ITOKAa3aTCIIEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f435648

19

CBOiiCcTBA CTEIEHU C
LIEIBIM [TOKa3aTeJIeEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f435648

20

CBOICTBA CTEIICHU C
OCJIBIM ITOKAa3aTCIICM

bu6mmoreka [JOK
https://m.edsoo.ru/71435648

21

CBolicTBa CTEIIEHU C
LETIBIM [IOKAa3aTeJIEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f43599a
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2 CBolicTBa CTEIIEHHU C bubmuorexa [JOK
LIE€JIBIM [10Ka3aTeJIeM https://m.edsoo.ru/7f435ed6
23 | KBagparHblii TpEXUICH
24 | KBagpaTHblii TpEXuiieH
75 Pasnoxenne kBagpaTHoro bubnuoreka [IOK
TPEXUICHA HA MHOXUTEIIN https://m.edsoo.ru/742fd38
26 Paznoxenue kBagpaTHOTO bubnnoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonTponbHas pabota mo
)7 | TEMEM "KBanpaTHble bubnuoreka [IOK
kopHH. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpatuslit TpexuneH"
bu6mmorexa [IOK
28 | Anrebpanyeckasi ApoOb
p P https://m.edsoo.ru/7f430382
JlonycTuMeble 3HaUeHUS
29 MePEMEHHBIX, BXO/ISIINX B
anreOpanyeckue
BBIPAXKECHUS
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JlonycTuMeble 3HaUeHUS
30 MEPEMEHHBIX, BXOSIINX B |
anreOpanvecKue
BBIPAKECHUS
31 OCHOBHOE CBOWCTBO 1 bubmuoreka [JOK
anredpandecKou 1podu https://m.edsoo.ru/7f4308¢e6
bubmuorexa [JOK
32 | Cokpauienue apoOeii 1
KpattieHue 2p 1 https://m.edsoo.ru/7f430a8a
bu6mmoreka [IOK
33 | Cokpamenue apo0eit 1
pattl AP https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK
34 | Cokpauienue apoOeii 1
KpattieHue 2p 1 https://m.edsoo.ru/71430144
Crnosxkenue, BEIYMTAHUE,
35 HOKEHHUE U JICJICHIE 1 bubmmorexa [IOK
yM A . https://m.edsoo.ru/7f43128c
anreOpandyeckux Apooeit
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CnoxxeHue, BEIYUTAHUE,
bubmuorexa [JOK

1
36 | ymHoNeHHC 1 ACTCHUE https://m.edsoo.ru/7f4315¢c0

anredpandecKux apooei

CnoxeHue, BEIYUTAHUE,
bu6mmoreka [IOK

37 | yMHOXKEHHE 1 JienCHUE I https://m.edsoo.ru/7f4318¢c2

anredpandecKux apooeit

CrnoxeHue, BEIYUTaHHE,
bu6mmoreka [IOK

1
38 YMHOWKCHUE 1 ACTICHHC https://m.edsoo.ru/7f431a20

anreOpandeckux Apooeit

ITpeoOpa3oBanue
39 | BeIpaxkeHui, comepKaimnx 1
anreOpandeckue Apoou

bu6mmoreka [JOK
https://m.edsoo.ru/7f43259¢

[Ipeobpa3zoBanue
40 | BeIpaXKeHUH, COAEPIKALUX 1
anreOpandeckue Apoou

bu6mmorexa [IOK
https://m.edsoo.ru/71432736
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41

[TpeobOpaszoBanue
BBIPAYKEHH, COJIEpKAILUX
anredpandeckue Apoou

bubmuorexa [JOK
https://m.edsoo.ru/7f432736

42

KonrponsHas pabora no
teme "Anredpanyeckas
Ipoob"

bu6mmoreka [IOK
https://m.edsoo.ru/7f431d36

43

KBanpatHoe ypaBHeHuE

bubmuorexa [JOK
https://m.edsoo.ru/7f42eela

44

HenosHoe kBanpatHoe
ypaBHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

45

Henomnnoe KBaJApaTHOC
YpaBHCHHC

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

46

dopMmyna KOpHEH
KBaJpaTHOI'0 YpaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f421158

47

dopMyna KOpHEH
KBaJpaTHOIO ypaBHEHUSA

bu6mmorexa [IOK
https://m.edsoo.ru/7{42£3{6

48

dopMyna KOpHEH
KBaJpaTHOI'0 YpaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f42f5a4
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bu6mmoreka [IOK

49 | T B 1
copema Buera https://m.edsoo.ru/7142fef0

bu6mmoreka [IOK

T B 1
>0 copema bueta https://m.edsoo.ru/7f430076

Pemenue ypaBuenui,
51 | cBomsmmxcs K 1
KBaJIpaTHbIM

bu6mmoreka [IOK
https://m.edsoo.ru/7143c542

Pewenne ypaBHenui,
bu6mmoreka [IOK

52 1
CBOJIAILHMXCA K https://m.edsoo.ru/7f43¢3d0

KBaJApaTHbIM

IIpocreiimme gpoOHO-
pocreiinue qpobH bubmumorexa [IOK

53 1
PalMOHAIIBHBIC https://m.edsoo.ru/714328c6

YpaBHEHUSA

ITpocreiimme npoGHO-
54 | paunoHaNbHBIE 1
ypaBHEHUs

bu6nmoreka [JOK
https://m.edsoo.ru/71432bb6e

Pertteniie TEKCTOBBIX
55 | 3agay ¢ HOMOIILIO 1
KBaJPATHBIX YpaBHEHUM

bu6mmorexa [IOK
https://m.edsoo.ru/7142175¢
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Pemienue TeKCTOBBIX
bubmuorexa [JOK

1
56 | 3amadc moMompIo https://m.edsoo.ru/7f42{8f6

KBaJIpaTHBIX YPaBHEHH

KonTponbHas pabota mo Bbu6nuoreka [LIOK

n 1 1
57 | Teme "KnagpaTiEe https://m.edsoo.ru/7f430112

ypaBHEHUS"

JIuneiiHoe ypaBHEHHUE C
JBYMS IEPEMEHHBIMH, €70
58 | rpaduk, npumepsl 1
peuieHusl ypaBHEHHU B
LIEJIBIX YUCIIaX

JInnentHOE ypaBHEHHUE C
IBYMsI IEPEMEHHBIMU, €TO
59 | rpa¢uk, npumepsl 1
pellIeHns] ypaBHEHUH B
LENBIX YUCITaX

JIuneiiHOe ypaBHEHHUE C
JBYMS IEPEMEHHBIMH, €TO
60 | rpaduk, mpuMepsl 1
penieHusl ypaBHEHH B
LENBIX YUCIIAX
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Pewmenne cucreM aByx
61 | TMHEWHBIX ypaBHEHUH C 1
JBYMsI IEPEMEHHBIMU

Pemenue cucrem aByx
62 | TMHEWHBIX YpaBHEHUH C 1
JBYMsI IEPEMEHHBIMU

Pemienue cuctem nByx
63 | IMHEWHBIX YpaBHEHUH C 1
JBYMs IEPEMEHHBIMU

[Ipumeps! perieHus
ca | cHCTEM HEJIMHEUHBIX |
YPaBHEHHUH C IByMs

INEPEMCHHBIMU

[Ipumeps! pemieHus
65 CHUCTEM HEJIMHEUHEIX |
YPaBHEHUH C JBYMs

MEPpEMECHHBIMU

I'paduueckas
UHTEPIIpETALNS
YPaBHEHUSA C ABYMs bubnnoreka [JOK

66
IIEPEMEHHBIMU U CUCTEM https://m.edsoo.ru/7f43d6d6

JIMHEWHBIX YPaBHEHUH C

ABYMA IEPEMCHHBIMHA
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I'paduueckas
WHTEpIpETAINs
YpaBHEHUS C IBYMS bubnmoreka [JOK

67
IIEPEMEHHBIMU U CUCTEM https://m.edsoo.ru/7f43d6d6

JIMHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU

Pemrenne TeKCTOBBIX
68 | 3amay Cc IIOMOILLIO CUCTEM 1
ypaBHEHUH

Penrenue TeKCTOBBIX
69 | 3amay ¢ IOMOILLIO CUCTEM 1
ypaBHEHUH

Pemienue TeEKCTOBBIX
70 | 3ama4 ¢ HOMOIIBIO CUCTEM 1
YpaBHEHUU

YuciaoBsie HEpPAaBCHCTBA U

71 .
UX CBOMCTBA

7 YuciaoBsie HEpPAaBCHCTBA U

UX CBOMCTBAa

7 HepaseHnctBo ¢ oHOM

MepEeMEHHON
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JInneliHbIe HEPABEHCTBA C
bubmuorexa [JOK

74 | ogHOM mEpEMEHHON 1
AHOU IIEPEMCHHON U UX https://m.edsoo.ru/7f42¢692

pereHue

JIuHeiiHbIe HEPaBEHCTBA C
bu6mmoreka [IOK

75 7| 7 1
OJITOH TICPEMEHHOM 1 11X https://m.edsoo.ru/7f42c¢840

perieHue

JInHeliHbIe HEpABEHCTBA C
76 | ogHOM IEPEMEHHOM U X 1
peleHue

CucTeMbl TUHEHHBIX
HEPaBEHCTB C OAHOU bubnuorexa [JOK

77
MEPEMEHHOMN U UX https://m.edsoo.ru/7f42cb88

PCUICHUC

Cucrempl TMHENHBIX
HEPaBEHCTB C OAHOU bubnnoreka [JOK

78
IIEPEMEHHON U UX https://m.edsoo.ru/7f42cd2¢c

pereHue

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
peuieHue

79
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N300pakeHne pemeHus

20 JIMHEWHOI'O HEPaBEHCTBA U | bubnmoreka [JOK
MX CUCTEM Ha YHUCIOBOI https://m.edsoo.ru/7f42c9e4
NpAMOit
N300paxenue perieHus
21 JINHEMHOTO HEPAaBEHCTBA U 1 bubnuorexa [JOK
UX CUCTEM Ha YHUCIOBOMI https://m.edsoo.ru/7f42c9¢e4
MpAMOit
KonTponbnas pabota mo
82 | Temam "HepaBeHcTBa. 1 1
Cucremsl ypaBHeHUI"
bu6mmoreka [IOK

83 |II 1
OHATHE (pyHKIIH https://m.edsoo.ru/7f433¢c12

O6macthb ornpeaeseHus u

84 | MHOKECTBO 3HAYCHUI 1 bubmorexa [TOK
https://m.edsoo.ru/7f433d84

byHKIMH
CriocoOFBI 3aaHus

85 . 1
byHKIHIT

86 | I'paduk dpynkuun 1
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87

CpoiicTBa pyHKINH, UX
oroOpakeHHe Ha rpaduke

88

UreHue 1 NOCTpOCHHE
rpadukoB GyHKIHI

&9

[Tpumeps! rpaduxoB
(byHKIUH, OTpaKaIONINX
peabHbIE POLIECCH

90

@yHKIMH, ONUCHIBAKOLINE
MPSIMYIO U 00OpaTHYIO
MIPOIOPLIOHAJIbHBIE
3aBHCUMOCTH, UX IpauKu

bubmuorexa [JOK
https://m.edsoo.ru/7f434bbc

91

['unep6ona

92

I'unepGona

bu6mmoreka [IOK
https://m.edsoo.ru/714343¢e2

93

I'paduk pynkunu y = x*

bu6mmoreka [JOK
https://m.edsoo.ru/7f434572

94

OyHKIUU y =X, y = X3, y
= VX, y = [x|; rpaduueckoe
pelnieHne ypaBHEHHUI U
CUCTEM ypaBHEHUI

bu6mmoreka [JOK
https://m.edsoo.ru/71434d38
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95

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB
KypcoB 7 1 8 KJIacCOB,
00o0011IeHre 3HaHUi /
Bcepocculickas
npoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4371aa

96

HrtoroBas KOHTpoOJIbHAS
pabota / Bcepoccuiickas
poBepouHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHNE OCHOBHBIX
MMOHATHUM U METOJIOB
KypcoB 7 U 8 KJ1accos,
0000111eHIE 3HAHUT

98

[ToBTOpEHNE OCHOBHBIX
MMOHATHH U METOJIOB
KypcoB 7 U 8 KJ1accos,
0000111eHE 3HAHUT

bu6mmoreka [IOK
https://m.edsoo.ru/7f43736¢

99

[ToBTOpEHNE OCHOBHBIX
MOHSTUHA U METOI0B
KypcoB 7 1 8 KJIacCoB,
000011IeHHE 3HAHUIT

bu6mmorexa [IOK
https://m.edsoo.ru/7f437510

[lokymeHT co3aaH B anekTpoHHoi copme. Ne 14 ot 27.08.2025. Vicnonnutens: M'bagynnuH 3.0. 0 3IEKTPOHHbINA
Crtpanuua 50 ns 91. CtpaHuua cosgaxa: 27.08.2025 07:51 =¥ TATAPCTAH


https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

100

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJ0B
KypcoB 7 1 8 KJIacCOB,
0000111eHE 3HAHUT

bubmuorexa [JOK

https://m.edsoo.ru/7f4376b4

101

[ToBTOpEHNE OCHOBHBIX
MOHSATHHA U METOI0B
KypcoB 7 U 8 KJIaccoB,
000011eHNE 3HAHUNA

bubmuoreka [JOK

https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX
HOHATHH U METOIOB
KypcoB 7 U 8 KJIaccoB,
000011eHNE 3HAHUNA

bu6mmoreka [IOK

https://m.edsoo.ru/7f437858

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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9 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchbl

PammonannHBIC yncna,
MppalnroHaIbHbIC YNCIIa,
KOHEUYHBIC 1 OECKOHEYHBIE
JeCATUYHBIE Tpoou

MHO0X€eCTBO JICUCTBUTEIILHBIX
qucen; TeHCTBUTEIILHBIC
Yypciia Kak 0eCKOHEYHEIE
JECSITUUHBIE POOH

BzaumHo ogHO3HAUYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JIeHCTBUTEIILHBIX YHCEN U
MHO>KECTBOM TOYEK
KOOPJIMHATHOM MPSIMOi
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CpaBHeHME AEHCTBUTEIBHBIX
qrcen, apupMeTHIECKIe
JIEHCTBUS C
JICHCTBUTEIBHLIMU YK CIaMU

[TpubmmxEéHHOE 3HaUCHNE
BEJIMYUHBI, TOYHOCTh
MPUOJTKESHUS

Oxpyrienue ynucen

Oxpyrienue ynucen

HpI/IKI/II[Ka H OLICHKAa
PE3YyJIbTAaTOB BBIUMCIICHHI

[Ipukunaka u oneHka
pe3yJIbTaTOB BEIYMCIIEHUN

10

JInneniHOE ypaBHEHHE.
Pewrenne ypaBHeHui,
CBOSAIIMNXCS K JIMHEHHBIM

bu6morex [JOK

https://m.edsoo.ru/7f43bf66

11

JIuneliHOE ypaBHEHHE.
Pemrenne ypaBHenui,
CBOSAIIMNXCS K JIMHEHHBIM
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12

KBanpatHoe ypaBHeHuUE.
Pewenne ypaBHenui,
CBOSIINXCS K KBaJPaTHBIM

bubnunoreka LIOK
https://m.edsoo.ru/7f43¢542

13

KBanpatHoe ypaBHeHuUE.
Pewenne ypaBHenui,
CBOISIINXCS K KBaJPaTHBIM

bubnunorexa LIOK
https://m.edsoo.ru/7f43¢542

14

bukBanpaTHbie ypaBHEHUs

bubnuorexa [JOK
https://m.edsoo.ru/7143¢3d0

15

EI/IKBaI[paTHBIe YpaBHCHUA

bubmnoreka IIOK
https://m.edsoo.ru/7f43¢3d0

16

[Ipumeps! pemieHus
YpPaBHEHUU TPEThEU U
YETBEPTOU CTEIECHEN
Pa3IoKEHUEM Ha MHOKHUTEIN

17

[Ipumeps! pemieHus
YpPaBHEHUU TPEThEU U
YETBEPTOU CTEIECHEN
Pa3IoKEHUEM Ha MHOKHUTEIN

18

Pemenne npo6HO-
palMOHAIBHBIX YPAaBHEHUI

bubnunorexa LIOK
https://m.edsoo0.ru/7f43c9b6
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19

Pemenue npoGHo-
paIMoOHaIbHBIX YPABHCHHMA

but6mmoreka [IOK
https://m.edsoo.ru/7f43¢9b6

20

Penrenue TekCTOBBIX 3aa4
anredpanvyeckuM MeTo10M

21

Pemenue TeKCTOBBIX 3a/1a4
aJ'IFe6paI/IquKI/IM MCTOAOM

22

Pemenue TeKCTOBBIX 3a/1a4
aJ'IFe6paI/IquKI/IM MCTOAOM

23

KonTponbhas pabota no teme
"VYpaBHeHUsI ¢ OTHOU
IIEpeMEHHON"

24

VYpaBHEHHE ¢ AByMS
MIEPEMEHHBIMH U €ro rpaduk

bu6nuorexa [IOK
https://m.edsoo.ru/7f43d0b4

25

ypaBHeHI/IC C ABYMs1
MEpECMCHHBIMU U CT'O rpa(bm(

bubanoreka IIOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JTMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pellIeHUe
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27

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C ABYMsI
IIEPEMEHHBIMU U €€ pelleHne

28

CucreMa IBYX JIMHEHHBIX
YpPaBHEHUH C JBYMS
IIEPEMEHHBIMU U €€ pelleHne

29

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C IBYMs
MepEMEHHBIMU U €€ peleHne

30

Pemenne cucrem nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe —
BTOpOM CTENEHU

bubmnoreka IIOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM nByx
YpPaBHEHUM, OJHO U3 KOTOPBIX
JINHENHOE, a Ipyroe —
BTOPOMU CTENIEHU

bu6anoreka LIOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM nByx
YpPaBHEHUM, OJHO M3 KOTOPBIX
JIMHEWHOE, a Ipyroe —
BTOpPOM CTENEHU
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Pewmenne cucreM nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX

33 1
JUHEWHoe, a Ipyroe —
BTOpOM CTENEHU
I'paduueckas uHTEpIIpETAIIS

34 | cuctemsbl ypaBHEHUH C IByMs 1

NEPECMECHHBIMU

35 Pemenne TekcTOBBIX 3a1a4 !
anredpanvyeckuM crnocooom

16 Pelienne TEKCTOBBIX 3a1a4 I
anre0panvecKuM crocooom

KonTponbhas pabota no teme

37 |, . 1 1
Cucremsbl ypaBHEHUN

13 HucnoBble HEPABEHCTBA U UX 1
CBOICTBa

39 UYucnoBble HEPABEHCTBA U UX | bubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
JIuHeiiHble HEPaBEHCTBA C

40 | ogHOU MEPEMEHHON U UX 1 bubnmorexa LOK

P https://m.edsoo.ru/7143af08
pelienue
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41

JInneliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

bubnunoreka LIOK
https://m.edsoo.ru/7f43af08

42

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

but6mmoreka [IOK
https://m.edsoo.ru/7f43af08

43

CucreMbl TUHESHHBIX
HCPABCHCTB C O,Z[HOﬁ
nepeMeHHoﬁ " UX PCUICHUC

44

CucreMsl JIMHENHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN M UX PEIICHHE

45

Cuctembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

46

KBagparHsle HepaBeHCTBA U
UX PELICHHE

bu6nuoreka [IOK
https://m.edsoo.ru/7f43b098

47

KBanpaTHble HEpaBeHCTBA U
UX pelieHue

bubnunorexa LIOK
https://m.edsoo.ru/7f43b21e

48

KBagparHsle HepaBeHCTBA U
UX PELICHHE

but6mmorekxa [IOK
https://m.edsoo.ru/7f43b5a2
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49 KBagparHsle HepaBeHCTBA U 1
UX PELICHUE
50 KBanpaTHble HEpaBEHCTBA U 1
UX pelIeHne
I'paduueckas MHTEpIIpETAIIS
51 |HEPABEHCTE H cHCTEM | bubnmnorexka HOK
HEPABEHCTB C ABYMS https://m.edsoo.ru/7f43b098
IIEPEMEHHBIMU
I'paduueckas mHTEpIIpETAIIS
57 HEPABEHCTB U CHCTEM |
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
53 KonrtponbHas pabora no Teme | |
"HepaBencrsa"
54 KBanpatuunas ¢pyHkus, eé 1 bubmuoreka [JOK
rpaduK U cCBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas QyHkius, eé 1 bu6muoreka [JOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pyHkius, eé | bu6muoreka [IOK
rpaduK 1 CBOMCTBA https://m.edsoo.ru/7f4399b4
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ITapabosa, KOOpIUHATEI
P pA bubnuorexa [{OK

57 §) 1
BEPIIHHEI HTapabodibl, 0¢h https://m.edsoo.ru/7f439eb4

CUMMETpPUHU TapadoIbl

[Tapaboiia, KOOpAMHATHI
but6mmoreka [IOK

58 §) 1
BCPIIIHBL TapabOolbl, 0Ch https://m.edsoo.ru/7f43a03a

CUMMETpPUHU TapadoIbl

[Tapaboina, KOOpAMHATHI
59 | BepmmHbBI MapaboIbI, OCH 1
CUMMETPHUU TapaloJIb

bubmnoreka IIOK
https://m.edsoo.ru/7f43alac

[Tapaboia, KOOpAMHATHI
bubmnoreka IIOK

60 3] 1
BEPIIHHAI [Tapabodbl, 0ch https://m.edsoo.ru/7f43a3le

CUMMETPHUU TapaloIbl

ITapaboia, KOOPAUHATEI
P pA bubmmorexa [JOK

61 0 1
BEPIIHMHEI [Tapabodbl, 0ch https://m.edsoo.ru/7f43a526

CUMMETPUU N1apaboJIb

[Tapabomna, KoopIuHATHI
62 | BepmMHBI NapaboJIbl, OCh 1
CUMMETPUU NapaboJIb

I'padpuxu Qynkmit: y = kx, y

63 | =kx + b, y=k/x, y=x3, y=vX, 1
y=I|
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I'paduxu Gynkmmii: y = kx, y

64 | =kx +b, y=k/x, y=x3, y=vX, 1
y=|
I'paduxu Gynkmmii: y = kx, y

65 | =kx+b, y=k/x, y=x3, y=vx, 1
y=|
I'paduxu Qynkmmit: y = kx, y

66 | =kx+b, y=k/x, y=x3, y=vX, 1
y=|
I'paduxu Gynkmmii: y = kx, y

67 | =kx+b, y=k/x, y=x3, y=vX, 1
y=|
I'paduxu Gynkmmii: y = kx, y

68 | =kx +b, y=k/x, y=x3, y=vX, 1
y=|

69 KonrtponbHas pabora no Teme 1 1 bu6muoreka [JOK
"OyHKIMN" https://m.edsoo.ru/7f43ab84

70 IlonsaTHe yncIoOBOM | bu6anoreka LIOK
[1OCJIEI0BATEIBLHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue ToCIe10BaTENIbHOCTH

71 eKyppeHTHON (hopMyIIoil U 1 bubmmorexa [IOK
PEKYPP . PMY. https://m.edsoo.ru/7f43ebda
dhopmymoit n-ro wieHa
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7 Apudmerndeckas u bubnuorexa LIOK
reoMeTpruYecKas IPOrpeCCUn https://m.edsoo.ru/7f43ed7¢

73 Apudmerndeckas u bubmmoreka [JOK
reoMeTpuyecKas Iporpeccun https://m.edsoo.ru/7f43f3b4
@opMyIibI N-T'O YJIeHa

74 apudmeTnuecKoi u bubnuorexa [IOK
r€OMETPUYECKON ITPOrPECCUN, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJICHOB
@opMyIIbI N-TO YJIeHa

75 apumeTHIecKoi u bubmuorexa [IOK
r€OMETPUYECKOUN IPOrPECCHUId, https://m.edsoo.ru/7f43ef2¢c
CYMMBI IIEPBBIX N YJICHOB
@opMyIIbI N-TO YJIeHa

76 apupMeTUYECKON U bubnuotexa [JOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YJICHOB
@opMyIIBI N-TO YJIeHa
apudmeTnyeckoil u bubmuoreka [JOK

77 N N
F€OMETPUYECKOH MPOTPECCUM, https://m.edsoo.ru/7f43{72e
CYMMBI IIEPBBIX N YJICHOB
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78

@opMyIIbI N-I'0 YjIeHa
apudmeTnyecKoit u
reOMETPUYECKON POrpeCcCuid,
CYMMBI MEPBBIX N YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43£8a0

79

N300pakeHne 4ICHOB
apudmeTnyecKoit u
reOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJUHATHON
TJIOCKOCTH

80

N306paxkeHne 4ieHoB
apudmeTnyeckoit u
reOMETPUYECKON Mporpeccuid
TOYKaMH Ha KOOPJUHATHON
IJIOCKOCTH

81

JInHenHEbII 1
JKCIOHEHUIHAJIBHBIN POCT

82

Cno’xHbIe MPOLIEHTHI

bu6nuorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxxHEIe IMPOLCHTHI

bu6anoreka LIOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota no teme
"YucnoBble
OCJIE0BATEIILHOCTH"

bubnunorexa LIOK
https://m.edsoo.ru/7f440418
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IToBTOpEeHME, 0000IIEHNE U
cUCTeMaTH3alus 3HaHHH.
85 | 3amuch, CpaBHEHHE, ICUCTBUS 1
C ACHCTBUTEILHBIMHU
YUCJIAMH, YUCIIOBAs TIpsiMast

[ToBTOpeHUE, 0600IICHNE 1
26 cucTeMaTu3alus 3HaHHM. |

[IpoueHTsl, OTHOLIEHNS,
MPONOPIUHU

[ToBTOpeHUE, 0600IICHNE 1
%7 cucTeMaTu3anus 3HaHH. 1
Oxpyrienue, npudImKeHue,

OIICHKa

[ToBTOpEeHue, 06001IeHNE 1

28 cucTeMaTu3alus 3HaHu. 1 bubmorexa [JOK

Pemnrenne TekcTOBBIX 3a7a4 https://m.edsoo.ru/7f443b12

apudmeTnyecKkuM crnocodom
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89

[ToBTOpEeHuE, 0000IIEHNE U
CHCTEMaTH3aIHs 3HAHUMH.
Perienue TekcToBBIX 3a/1a4
apru(pMETUYECKUM CIIOCOOOM

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMaTH3aINsI 3HAHUH.
Pemenne TekCTOBBIX 3a1a4
apu(METHYECKIM CIIOCOOOM

bubmuorexa [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3aIs 3HaHHM.
[Ipeobpa3zoBanue
anreOpanvecKnx BhIPAKEHHI,
JIOTTYCTUMBbIE 3HAUCHHUS

bub6anoreka LIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3anus 3HaHH.
[IpeobpazoBanue
anreOpanvecKuX BhIPAKEHUH,
JIOTTYCTUMBbIE 3HAYCHHUS

bu6anoreka LIOK
https://m.edsoo.ru/7f444364
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93

IToBTOpEeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HAHHH.
[IpeobpazoBanue
areOpanvecKux BBIPAKCHHH,
JOMTYCTHMBbIE 3HAYCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444612

94

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHH.
[TpeoOpaszoBanue
areOpanvdecKux BhIPAKEHHIA,
JOMyCTUMbIE 3HAUCHHSI

bubmnoreka IIOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEeHUE, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA M3Y4EHHBIX

byHKIMIA

bu6nuoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenue, 06o0IIEHNE U
cHCTEMaTH3aInsI 3HAaHUH.
@yHKIUN: TOCTPOEHHUE,
CBOMCTBA N3yYEHHBIX

byHKIUH

but6mmorekxa [IOK
https://m.edsoo.ru/7f444144
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97

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3allns 3HAHU.
DyHKIHU: TOCTPOCHHUE,
CBOMCTBA M3Y4YE€HHBIX

byHKIMHA

bubnunoreka LIOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3allus 3HAaHUI.
@yHKIUNU: IOCTPOCHHUE,
CBOMCTBA NU3yYEHHBIX

byHKIUH

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHH.
I'paduueckoe peuienue
ypaBHEHUH U UX CHUCTEM

bubmnoreka IIOK
https://m.edsoo.ru/7f445516

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aIlNs 3HAHUH.
I'paduueckoe penienue
YpaBHCHHUU U UX CUCTEM

HToroBast KOHTpOJIbHAS
pabora

O0600mmenue u
cUCcTeMaTH3aIusI 3HaHUI
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OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

[lokymeHT co3aaH B anekTpoHHoi copme. Ne 14 ot 27.08.2025. Vicnonnutens: M'bagynnuH 3.0.

Crtpanuua 68 n3 91. CtpaHuua cosgara: 27.08.2025 07:51

il INIEKTPOHHBIH
=¥ TATAPCTAH



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBePSIEeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111eT0 00pPa30BaHUs
pe3yjabTara
1 Yuciia 1 BIYUCICHUS
. BrinonnsaTe, coyeTtass yCTHbIE U MUChbMEHHBIE MPUEMBI, apU(PMETHUECKUE
JEUCTBUS C pallMOHAIbHBIMU YU CIaMHU
HaxomuTh 3Ha4YeHHS YHCIOBBIX BBIPAXKCHHH, TPUMEHSATh Pa3HOOOpa3HbIC
1.2 CrocoObl M MPUEMBI BBIYUCICHUS 3HAYEHUH JOPOOHBIX BBIPAKEHUH,
coJiepKalnx OOBIKHOBEHHBIC U JECATUYHBIE TPOOH
[lepexonuth OT OAHOMN (HPOPMBI 3aITUCH YKCEN K ApYroi (mpeodpa3oBbIBATh
1.3 JECSITUUHYIO Ap0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUUHYIO IPOOb)
1.4 CpaBHMBATh U yNOPSAAOYMUBATH PAIMOHATIBHBIE YKCTA
1.5 Okpyriarh uyncia
BrBIMOMHATE TPUKUAKY W OLEHKY pe3yJibTaTa BBIYUCICHHH, OIEHKY
1.6 3HAQUYEHHMI YMCIIOBBIX BBIPAXKEHHM. BBIMOIHATH NEHCTBUS CO CTENEHSIMHU C
HaTypaJbHBIMU TTOKa3aTEISIMU
. [IpuMeHaThr TpU3HAKH JIETUMOCTH, Pa3JIOKEHUE HAa MHOXHUTEIH
7
HaTypaJbHBIX YHUCEI
Pemate npakTHKO-OpUEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIC C OTHOIICHUEM
L8 BEJIMYUH, MPONOPIUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTaMH,
MHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUs 3a7a4 C Y4ETOM OTpaHUYECHMHIA,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX 0OBEKTOB
2 AnrebpanuecKue BbIPAKECHUS
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51 Hcnonp30Bath anredpanyecKyto TEPMHUHOIOTHIO U CHMBOJIUKY, IPUMEHSTh
e€ B IIpoliecce OCBOEHUs y4eOHOro MaTepuasa

55 HaxonuTps 3HaueHUsi OyKBEHHBIX BBIPAKCHHMN NMPU 33JaHHBIX 3HAYCHHIX
[IEPEMEHHBIX

53 BeimonHATe  mpeoOpazoBaHMs — IENOTO  BBIPAXEHUS B MHOTOWIEH
IIPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PaCKphITHEM CKOOOK

24 BbINONMHATE yMHOKEHME OJHOWIEHA HAa MHOTOWIEH M MHOIO4YICHa Ha
MHOTOWJIEH, IPUMEHATH (POPMYJIbI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH
OcyiecTBIATh Pa3jioKEHUE MHOTOYJICHOB HAa MHOXHTEIU C IOMOIIbIO

2.5 BBIHECEHMs 3a CKOOKM OOIINEro MHOXHTENs, TPYNIHUPOBKH ClaraeMblX,
npuMeHeHHs (HOPMYJIT COKPAIEHHOTO YMHOKEHUS

26 [IpumeHnsaTh npeoOpa3oBaHMs MHOTOWIEHOB ISl PELICHUS PAa3JIMYHbIX
3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTUKH

57 Hcnonws30BaTk CBOWCTBA CTENEHEH C HATYypaJbHBIMHU ITOKA3aTEISIMU IJIS
npeoOpa3oBaHus BBIPAKEHUN

3 VYpaBHEHUsI U HEPABEHCTBA

Pemrate nMHENHBIE YpaBHEHUs ¢ OJHOU NEPEMEHHOM, IPUMEHSS IIpaBuia

3.1 Iepexojia OT UCXOJHOIO0 YpaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTs,
SIBJISICTCS JIM YUCJIO0 KOPHEM YpaBHEHUSA

12 [TpumeHnsaTH TpaduuecKkue METOIbl IPU PELICHUN JTUHEWHBIX YpaBHEHUH U
UX CUCTEM

33 [TonGupars mpuMepsl Map YMCel, SBISIOLMXCS PEUICHUEM JIMHEHHOro
YpaBHEHUs C IBYMS IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C

34 IBYMsI TE€PEMEHHBIMH; TMOJb3ySICh TIpadUKOM, TPUBOAUTH MPUMEPHI
pelIeHusl ypaBHEHUS

35 Pemrate cucteMsl IBYX JIMHEMHBIX YPaBHEHHUH C JBYMs IIEPEMEHHBIMU, B
TOM uucie rpadguyecku
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CocraBiATh M peliaTh JIMHEHHOE YpPaBHEHUE WM CHCTEMY JMHEWHBIX
3.6 YPaBHEHUI 110 YCIIOBUIO 33Jaud, UHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'IyLIeHHHﬁ pe3yiabTar

4 Koopaunats! u rpadpuku. @yHkuun

N300paxkaTh Ha KOOPJMHATHOW TPSMOM TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HWHTEpPBajbl, 3alMChIBATh

YU CJIOBBIC TIPOMEIKYTKH HA aJII‘e6paI/I‘ICCKOM SA3BIKC

4.2 OTMeJaTh B KOOp,Z[HH&THOfI IUIOCKOCTH TOYKH 110 3a/ITaHHBIM KOOPpAWHATaAM

43 Crpouts rpaduku uHeHHbIX QyHKIHNA. CTpouts rpaduk GyHKINN y = [X|

OnwuceBaTh ¢ TOMOMIBIO (YHKIHMHA HW3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEIIMYUHAMU: CKOPOCTb, BPEMs, PACCTOSAHHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOJIUTENILHOCTD, BpeMs, 00bEM padOThI

4.5 Haxoauts 3HaueHne GyHKIUY 110 3HAYCHUIO €€ apryMeHTa

[Torumats rpadudeckuii cnocod MpeACTaBICHUS U aHaIu3a HH(OpMaIH,
4.6 U3BJIEKaTh U WHTEPHPETHPOBaTh MH(OpMAIMIO U3 TpapUKOB peabHBIX

MPOLECCOB U 3aBUCUMOCTEMN

8 KIIACC
Kon N
HpOBEpﬂEMI)Ie NpeaAMETHBIC PE3YyJIbTAaThl 0OCBOCHUHA OCHOBHOU
NpoBEPSIEMOI0 N
06pa30BaTeJ1bHOI/I nmporpaMmbl OCHOBHOTI'O oﬁmero 06p3303amm
pe3yabTara
1 Yucna ¥ BEIYUCICHUS
Hcnonb30BaTh HavaabHbBIE MPECTABICHUS O MHOKECTBE IEMCTBUTEIIHHBIX
1.1 qyucen Ui CpPaBHEHMS, OKPYIJICHMS U BBIYMCICHUH, HU300paXkaTh
JEHUCTBUTEIIBHBIE YACIIA TOUKaMU Ha KOOPJAMHATHOMN MPSMOU
[IpumenaTs noHsiTHE apI/I(bMeTI/IquKoro KBagpaTHOTO KOpH:, HAXOAUTb
12 KBaApPATHBIC KOPHH, HUCIIOJB3Yysd IIpU HCOGXOJII/IMOCTI/I KaJIBKYJISTOP,
BBIIIOJIHATH Hpeo6paSOBaHI/I$[ BBIPAXKEHUM, COJEpKaIIMX KBaJIpaTHBIC
KOpHH, UCITOJIb3Y CBOMCTBA I(OpHCfI
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13 Hcnonp30BaTh 3amucy OOJIBIINX M MAJIBIX YHCEN C IIOMOIIBIO TECITUYHBIX
npobelt u creneHed uncna 10

2 AnreOpanuecKre BbIpaXeHUs

[IpuMeHATh NOHATHE CTENEHU C LEeIbIM I0Ka3aTeJIeM, BBIIOJIHATh
2.1 npeoOpa3oBaHusl  BBIPAKCHHH, COAEPIKAIIMX CTEMEHH C  LENbIM

IIOKa3aTejIeM

BhINONHATE TOX/1ECTBEHHBIE TPE0OPa30BaHMs PALlMOHAIBHBIX BIPAKEHUI
2.2 Ha OCHOBE NpaBWJI JCHCTBUH HAJ MHOTOWICHAMH M alreOpanyecKUMH

TPOOSMH

2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIH

Y [TpumensTh MpeoOpazoBaHUs BBIPAKCHHM AT PEIICHUST PA3TUYHbIX 3a/1a4

M3 MaTCMaTUuK, CMCXKHBIX IPCIAMETOB, U3 peaJ'IBHOI\/JI IMPAKTHUKN

3 YpaBHEHHS U HEPABEHCTBA

11 Pewrate siMHEVHBIE, KBaIpaTHBIC YPABHEHHS U PAllMOHAJIbHBIE YPAaBHEHMUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs IIEPEMEHHBIMU

[IpoBonTE pOCTENIINE HCCIIENOBAHUS YPABHEHU U CUCTEM YPaBHEHUN,
12 B TOM 4YHCIE€ C TpPUMEHEHHEM Trpaduyeckux MpeaAcTaBIeHU

(ycTaHaBnMBaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMa YPaBHEHUN pelIeHMUS,

€CJIM UMECT, TO CKOJIBKO, Hpoqee)

IlepexoauTh OT CIOBECHON (OPMYIHMPOBKM 3a1auu K e€ anredpandeckoi
13 MOJIEJI C TIOMOUIBIO COCTABJICHHS YPABHEHUS WIM CHUCTEMBl YPABHEHUH,
MHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJYyYECHHBIN

pe3ynbTar

[IpyuMeHsTh CBOMCTBA UYMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHHUS, OLICHKH,
14 pelars JMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HX CHUCTEMBI,
naBaTh rpaUyecKyro WIUTIOCTPAIIMI0 MHOXKECTBA pEIIeHUN HEepaBEHCTBA,

CHUCTCMbI HCPABCHCTB

4 OyHKIUU
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[ToHuMaTh 1 UCTIONIB30BaTh (DYHKIIMOHAIBHBIC OHATHS U S3bIK (TEPMUHBI,
4.1 CHMBOJIMYECKHE OO0O3HAYCHHUs), OMpPENeNsATh 3HaueHHWe (QYHKIHUU II0

3HAYEHUIO apTyMEHTa, ONPeAEIsATh CBOMCTBA (PyHKIUU 1O €€ rpaduKy

Ctpouts rpaduku JIeMEHTapHBIX QYHKIUH BHIA:
y=k/x

y
4.2 _
kix
, Yy =X% y = X’, y = |[X|, onHChIBaTh CBOICTBa YMUCIOBON (DYHKIMU MO €€
rpaduky
9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
CpaBHHMBaTh M YHOPAIOYMBATH pallMOHATIBHBIE W HpPpaAlMOHAIbHBIC
1.1
qucia
BreimonnsaTe apudmMeTnueckue ACUCTBUSL C PAllMOHATLHBIMU YUCIIAMH,
1.2 coyeTass YCTHbIE M NHCBbMEHHBIE NPUEMBI, BBINOJHIATE BBIYMCICHUS C
UPPALMOHATIbHBIMU YU CIIAMU
HaxonuTe 3HaueHHs cTeneHEW C UEIbIMU IOKa3aTesIMA U KOpHEW,
1.3
BBIYUCIISATh 3HAYCHUST YUCIIOBBIX BBIPAKEHUN
OKpyrasiTh N€MCTBUTENIBHBIE YHCIIA, BBIMOJIHATh TPUKUAKY PE3ybTaTa
1.4
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHHS 1 HEPAaBEHCTBA
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2.1

Pemrate nuHelHEBIC 1 KBaApaTHBIC YPAaBHCHUSA, YPABHCHUSA, CBOAAIIUCCA

K HUM, IPOCTeNIINe APOOHO-PAMOHATIbHbIC YPAaBHEHHS

2.2

Pemats cucreMsl ABYX JTMHEHHBIX YPAaBHEHUH C IBYMsl [IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHMM, B KOTOPBIX OJHO YpaBHEHUE HE SBIIACTCS

JIMHEHHBIM

23

Pemrate TekcTOBBIE 3aJa4uun anre6panquKHM crmocodoMm ¢ IIOMOIIBIO
COCTaBJICHHUA YPaBHCHHSA WM CHUCTEMBI IBYX ypaBHeHI/Iﬁ C IABYM:A

MNEPEMCHHBIMU

24

IIpoBoauTh MpOCTEHIIME UCCIECNOBAHHUS YPAaBHEHHMM U CHUCTEM
YpaBHEHHMIA, B TOM YHCJIe C TPUMEHEHUEM IpaUIeCKUX MPeICTaBICHIHA
(HampuMmep, yCTaHaBIMBATh, HMEET JM YpaBHEHHE WIH CHUCTEMaA

ypaBHCHI/Iﬁ peicHusd, €Cjinu UMECT, TO CKOHBKO)

2.5

Pemate JIMHCHHBIC HCPaBCHCTBA, KBaApPaTHLIC HCPaBCHCTBA,
I/1306pa)KaTB pPEIICHUEC HCPABCHCTB Ha YUCIIOBOM HpHMOﬁ, 3aIIMChIBAaTh

peIICHUC C ITIOMOIIbO CUMBOJIOB

2.6

Pemate cHCTEMBI JMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIFOUAIOIIUE KBaJPaTHOC HEPAaBEHCTBO, M300pakaTh peIICHUE
CUCTCMbl HCPABCHCTB Ha qHCII0BOU HpﬂMOI\/'I, 3alIMCBIBAThL PCUHICHUC C

INOMOIIbIO CHMMBOJIOB

2.7

Hcnons3oBaTh HCPAaBCHCTBA IPU PCIICHUHN PA3JIMIHBIX 3a1a4

DyHKIMHU

3.1

Pacno3naBate GyHKIIMU M3y4eHHBIX BIIOB. [I0Ka3pIBaTh CXeMaTHIECKH
pacrosoXkeHne Ha KOOPAUHATHOM MII0CKOCTU TpaduKoB GYHKIINHI BHIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT 3HAUYEHUH

K03 PHIIMEHTOB, ONUCHIBATh CBOICTBA (DyHKIIMH

3.2

[Toka3piBaTh  CXEMAaTHYECKH pACIOJOKEHHWE Ha  KOOPAWHATHOU
TUIOCKOCTH TpadukoB (yHKIMA Buma y = VX, y = [X| U ONHUCHIBATH

cBOicTBa PyHKIMIA
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33

Crpoutb u wu300pakaThb CXEMaTHYECKH TpauKH KBaJpPaTUIHBIX
(GYHKIM, ONMMCHIBAaTH CBOWCTBA KBAaJPAaTHUHBIX QYHKIUHA IO HX

rpadgukam

34

Pacno3naBate KBaapaTHuHyio (QYHKIUIO 10 (opmyne, MNPUBOAUTH
IpUMEphl KBAJPaTHUUHBIX (YHKIUN W3 peanbHOM KU3HU, (PU3UKU,

reOMETPUH

Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu

4.1

PacrioznaBate apu(MeTHUECKYI0 U F€OMETPUUECKYI0 MPOTPECCUM IPU

pa3HbIX crioco0ax 3agaHus

4.2

BBINOMHATE BBIUMCIEHHUS C HUCHONB30BaHWEM (GOpPMYyN n-TO YJIeHA
apuQMeTUYECKOl U TreOMETPUUECKON MPOrpecCuid, CyMMbl MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YICHBI ITOCJIICAOBATCIIBHOCTH TOYKAaMM Ha KOOpI[PIH&THOﬁ

IIJIOCKOCTH

4.4

Pemate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIC 3aJa4u H3 peanLHoﬁ KHU3HHU (C HUCITIOJIBb30BaHHUEM

KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHI)
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Uucna v BBIYUCICHUS

JpoOu OOBIKHOBEHHBIE U JIECSTUYHBIE, TIEPEXO OT OJHONW (POPMBI 3aMUCH

1.1 npobeit k npyroi. IloHATHe palnOHATBHOTO YHMCIA, 3alUCh, CPABHEHUE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI

1o Apudmernueckue AeUCTBUS C pallMOHAIBHBIME YnCIIaMu. Pemenne 3amaq
U3 pealbHOI MPaKTUKK Ha YacTH, Ha ApoOu

13 CreneHb C HaTypalbHBIM IOKa3aTeJeM: OIpeliesieHue, NpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
IIponieHTsl, 3anKCh MPOLEHTOB B BUIE JpoOU U IpoOU B BUJE MPOLIEHTOB.

1.4 Tpu OCHOBHBIE 3aJayu Ha MPOLIEHTHI, PEIIEHWE 3aJa4 W3 peaJbHOU
IIPaKTUKU

L3 [IpumeHeHre TPU3HAKOB JEIMMOCTH, DA3JIOKEHHE Ha MHOXHUTEIN
HaTypaJIbHbIX YHCEI

L6 PeanbHble 3aBUCMMOCTH, B TOM 4YHClIe TMpsMas U oOpaTHas
IIPONOPLIMOHAIIBHOCTH

2 Anrebpanyeckue BbIpaKeHUs

51 IlepemeHHbIE, YHCIIOBOE 3HAYEHHE BBIPAKEHUS C  IEPEMEHHOM.
JlonycTuMble 3HaYEHUS TEPEMEHHBIX

57 [IpencraBnenne 3aBUCMMOCTH MEXJy BEIMYMHAMU B BHUJE (OPMYIIBIL.
Brraucnenus mo ¢popmynam

53 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIPAKECHUS

24 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIEM
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5 OpHounenbl ®  MHOrowireHsl. CreneHb MHoOrowicHa. CloxeHue,
BBIYATAHUE, YMHOKEHUE MHOTOYWICHOB
@opMysbl COKpALIEHHOTO YMHOMKEHHs: KBaJpaT CyMMBl M KBaJpaT
2.6 pazHocTH. DopMyIia pa3HOCTH KBaapaToB. Pa3noxeHne MHOIOUYIEHOB Ha
MHOXKHUTEIN
3 VYpaBHeHus
11 VYpaBHEeHME, KOPEHb YpaBHEHMs, MpaBuia NpeoOpa3oBaHMsl ypaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHUN
37 JIuHeitHOEe ypaBHEHHE C OJHOW NMEPEMEHHOM, YHUCIIO KOPHEH JIMHEHWHOIO
YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHEHUN
13 CocraBiieHHne ypaBHEHUH 10 YCIOBHIO 331a4u. PerleHne TEKCTOBBIX 3a/1a4
C IOMOIIBIO YPaBHEHUN
34 JIuHeltHOe ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHMH C JBYyMsI IepeMEHHbIMU. Perienue
3.5 CHCTEM YypaBHEHMH crocoOoM MoJCTaHOBKU. Ilpumepsl pemieHus
TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpapuku. ®yHkunu
4.1 KoopaunaTa Touku Ha npsiMoi
47 UucnoBele  NpOMEXYTKH. PaccrosHue Mexay JIByMs  TOYKaMU
KOOPAMHATHOU MIPSAMON
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U opJIMHAaTa
TOUYKH Ha KOOPAMHATHOM INIOCKOCTU
44 [Ipumeps! rpaduxos, 3a1aHHbIX GopmynaMu. UYTeHue rpagkoB peaabHbIX
3aBUCUMOCTEN
4.5 ITonsarue Gynkuu. I'papux pynkuuu. CroiicTBa QyHKIHIA
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkumu y = [X|
4 I'padmueckoe pernieHre JTUHEHHBIX ypaBHEHUN U CHUCTEM JIMHEHHBIX
7
ypaBHEHUH
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8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYKCICHUS
. KBanparuslii kopeHb u3 uyucina. [lonstue 00 uppaloHaIBLHOM YHCIIE.
Jecatuunple MpUOIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHYECKUX KBaJAPAaTHBIX KOpHEH M MX NPUMEHEHHE K
1.2 npeoOpa30BaHUIO YHUCIIOBBIX BBIPOKECHHI u BBIYHUCIICHUSIM.
JelicTBUTENBHBIE YKCIIA
1.3 Crenens c 1eJIbIM TIOKa3aresieM U e€ cBoiicTBa. CTaHmapTHas 3aKUCh Yncia
2 AnrebpanyecKkue BoIpaKEHUS
1 KBagparHblii TpEXuiieH, pa3jioKEHUE KBAAPATHOIO TPEXWIEHA Ha
MHOKUTENH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
23 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHUE, JIeJICHUE anreOpandeckux apooei
2.4 PanyonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHMS U HEPABEHCTBA
31 KBanparHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJPATHBIM
3.3 [Tpocreiimue ApoOHO-pallnOHANIbHBIE YPaBHEHUS
I'paduueckas nHTEpIpeTalMs ypaBHEHUH ¢ IByMsI IEPEMEHHBIMH U CUCTEM
34 JIMHENHBIX YPABHEHUH C IBYMs IEpeMEHHBIMU. [IpuMeps! pemenns cuctem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 3ajjau aIredpandeckium crnocoOom
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
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3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHON

3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OIHOM IEPEMEHHOM
4 DyHKIUU
T [Toustue ¢yuxuuu. OO6NacTh OmNpeneieHus] W MHOMXKECTBO 3HAYCHHM
¢ynkuuu. CiocoOsl 3aganust GyHKIUH
4.2 ['paduk pynkuuu. UYteHre cBOUCTB GyHKIUU 1O e€ rpaduxy
4.3 [Tpumeps! rpaukoB QyHKIMHA, OTPAKAIOIINX PeaIbHbIE MPOIIECCHI
4 @OYHKIMY, OIUCHIBAIOIINE MPSMYI0 U OOpaTHYIO HPONOPLUOHAJIbHBIE
3aBHCUMOCTH, UX TpaduKu
4.5 @yHKIHH y =X% Y = X7
4.6 Oyukuun y = Yx, y = |x]|
4.7 ['padmueckoe penieHue ypaBHEHUN U CUCTEM YpaBHEHHM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
. PannonaneHple uncia, UppalMOHAIbHBIE YHCIAa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHbIE Jpoou
MHOXecTBO JeHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHbIE YHCIa KaK OECKOHEUHBIE
- JecsITUUHbIe 1poou. B3anMHO 0OJHO3HAYHOE COOTBETCTBUE MEXKTY MHOKECTBOM
JEMCTBUTENBHBIX YUCENl U KOOPAUHATHOM NpsiMoi. CpaBHEHHE AEHCTBUTEIBHBIX
qucen
1.3 Apudmerndeckue TeUCTBUS C ICUCTBUTEIHLHBIMH YHCIAMHU
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W3mepenus, npuOiavkeHus, oueHKU. Pa3mepsl 00bEKTOB OKpYXKaroIlero Mupa,
14 JUTUTENIFHOCTh TIPOLIECCOB B OKpy»KaromeM wmupe. [Ipubmmkénnoe 3HaueHue
BEJIMYMHBI, TOUHOCTh NpHOIMKeHus. Okpyriaenue uucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BEIYMCIIEHUM
2 VYpaBHEeHUSs 1 HEPABEHCTBA
2.1 YpaBHEHHUs C OHON IEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOASIIMXCS K KBaPAaTHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl penieHuMsT ypaBHEHUH TpETbed W
YETBEPTOU CTEIIEHEW PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemienue 1poOGHO-paliMOHANIBHBIX YpaBHEHU
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHM, OJHO M3 KOTOPBIX JMHEHHOE, a APYyroe —
BTOpPOM CTEIIEHU
2.10 I'padnueckas uHTEpIIpETALIUS CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemennie TeKCTOBBIX 33724 aNredpandeckum crnocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelreHre TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON
2.14 PemreHne cucreM JTUHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBagparHsle HepaBeHCTBA
516 I'paduueckas MHTEpHpeTanusi HEPaBEHCTB U CHUCTEM HEPABEHCTB C ABYMs
IIEPEMEHHBIMU
3 OyHKINH
31 KBanpatuunas ¢ysakuus, e€ rpagux u cpoiictBa. [lapabGona, KOOpAMHATHI
BEPLIMHBI TapadoJIbl, OCb CHUMMETPUH NapadoIbl
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3.2 I'paduxu Gynxuuii y=kx, y=kx+b u ux cBOHUCTBa

33 I'paduku Gynkuit y=k/x, y = x° 1 UX CBOHCTBA

34 I'paduku Gysakmuii , u Ux CBOMCTBA

4 YucnoBblie OCIEI0BATEIIBHOCTH

il Omnpenenenne U crocoObl 3aaHusl YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3aganne
II0CJIeI0BATENbHOCTH PEKYPPEHTHOM hpopMysiolt u popmyIioil n-ro wieHa

42 Apudmernueckass mnporpeccus. DPopmynbl n-TO UWieHAa apuPMETHYECKOU
IIPOrPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 I'eomerpuueckass mnporpeccusi. @DOpMysibl #-rO  WieHa TI'€OMETPUYECKON
MIPOTPECCUH, CYMMBI TIEPBBIX 71 YICHOB

14 N300pakeHne wWIeHOB apu(pMETHYECKOW W TEOMETPHUYECKOW MpOrpeccuit
TOYKaMHU Ha KOOPAWHATHOH MJIOCKOCTU. JIMHEHHBIH 1 3KCIIOHEHLMAIBHBIA POCT

4.5 Cno’kHbI€ MPOLIEHTHI
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HHPOBEPSEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 00111er0
TpeOoBaHus o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, OII€paLU
HaJ MHOXKECTBaMH; yMEHHME OINEpPUpPOBaATh MOHATUSAMHU: rpad, CBI3HBIN
rpad, nepeBo, LUKJI, HPUMEHATb HX IpPHU pPELIeHUH 331ay; YMEHHE
UCTOJIB30BaTh Tpa(uUecKoe MPEACTABICHUE MHOXKECTB Ui OINHCAHHS
peabHBIX IPOLIECCOB U SIBICHUM, IPU PEILICHUHU 33124 U3 APYIUX YUeOHbBIX

MPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMHU: OIPCACICHUEC, AKCHMOMA, TCOpEMa,
J0Ka3aTcIbCTBO, YMCHUC pacrio3HaBaThb HCTUHHBIC u JIOKHBIC
BBICKA3bIBaHHA, TMPUBOJAUTH MNPHUMEPBI W KOHTPIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh IOHATHSAMHU: HaTypaJbHOE 4YHCIO, INPOCTOE U
COCTaBHOE YHUCIIO, IETUMOCTb HaTypaJIbHbIX YUCEIl, TPU3HAKU AECTUMOCTH,
1I€JI0€ YUCII0, MOAYJb YKCia, OOBIKHOBEHHAs ApoOb U JIeCATUYHAs ApOOb,
CTaHJApPTHBIN BHUJ YKCIA, PALlMOHAIBHOE YHUCIIO, HPPALMOHATIBHOE YHCIIO,
apu(pMeTHYECKUI KBaJpaTHBIH KOPEHb; YMEHHE BBINOJIHATH JACHCTBHS C
YlcllaMi, CPaBHUBATh U YHOPSAOYMBAThH YHCIIA, MIPEACTABIATh YHCIa Ha
KOOPAMHATHON NpPSMOM, OKPYTJIATh YHCIa; YMEHHE JeNnaTh MPUKHIKY U

OIIEHKY pe3yJibTaTa BEIYMCIIECHU
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YMeHue onepupoBaTh IOHATHAMH: CTEIEHb C LENbIM IIOKA3aTeleM,
apu(METHYECKUI KBaJpaTHBIM KOpEHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOU cTeNeHU OoJiblie
4 €IMHUIIBl; YMEHHUE BBIMOIHATH pacuéTsl 1Mo ¢GopmynaM, mpeodpa3zoBaHus
LEJIbIX, JPOOHO-PALMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHAMH,
Pa3I0KEHUE MHOTOYJICHA HA MHOXKUTENH, B TOM YHUCIIE C UCIIOJIb30BAHUEM

(dbopMyI1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh MOHATHSMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
YMEHHME peliath JIMHEHHBIE U KBaJpaTHble YpaBHEHHs, JAPOOHO-
paloHaJIbHblE YpPAaBHEHHUS C OJHOM IIEPEMEHHOH, CHCTEMbI JIBYX
5 JIMHEWHBIX YpaBHEHWH, JIMHEWHbIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHbIE U JPOOHO-paLlOHAJIbHBIE HEPABEHCTBA C OJJHOW IEPEMEHHOI,
B TOM YHUCJIE [IPU PELICHUU 3a7a4 U3 APYIHX IPEIMETOB U MPAKTUYECKUX
3a/la4; YMEHUE HCI0JIb30BAaTh KOOPJIMHATHYIO MPSMYI0 U KOOPJUHATHYIO

IINIOCKOCTDb IJIA I/1306pa)KCHI/IH peIJ_ICHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM

VYMeHue onepupoBaTh MOHATUAMH: (GYHKLUSA, Tpapuk (GYHKUMH, HYIH
(GYHKIIMH, TPOMEXYTKU 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3pAacTaHUS,
yObIBaHUs, HauOoJblllee W HaUMEHbIEe 3HA4YeHUs (QYHKLUUU; YMEHHE
OIICpHUPOBAThL IOHATUAMU: IIpdAMad HNPONOPHHUOHAIBHOCTD, JIMHEHHAs
6 ¢byHkuus, KBagpaTHuHas (QyHKIUS, oOpaTHas MPONOPLUOHAIBHOCTD,
napalouia, runep0osna; yMeHue CTpouTh rpaduku GyHKIUHN, UCTIONb30BaTh
rpaduKu A7 ONpeeNieHHs] CBOMCTB MPOIECCOB M 3aBUCUMOCTEH, IUis
pelieHns 3aJay U3 JAPYrux Yy4eOHBIX NPEIMETOB M peajbHOW JKU3HH;

YMCHHC BbIpaXXaTb (1)OpMy.]'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

Ymenue OIIepupOBaTh MOHATHUSMMU: IIOCJIEI0BATEIBHOCTb,
apudmeTnyeckas U reoMeTpuuecKas MPOrpeccuy; yMEHUE HCIOJIb30BaTh
7 CBOMCTBA IOCIIEI0BATEIBLHOCTEH, (POPMYIIBI CyMMBI U OOIIEro YjeHa Ipu
pelleHny 3a1ad, B TOM 4YHCIe 3a7ad U3 JIpPYruX y4yeOHbBIX NPEAMETOB U

peanbHON KU3HU
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YMeHue pemaTth 3a1a4i pa3HbIX TUIOB (B TOM YMCJIE HA MPOLIEHTHI, 10U
Y 4acTH, IBUKEHHE, paboTy, IIEHYy TOBAPOB U CTOUMOCTb MTOKYIIOK U YCIIYT,
HaJOIM, 3aJaud U3 O0JacTU YIpPaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(buHaHCaMM); YMEHHE COCTABJIATH BBHIPAKEHUS, YpaBHEHHUSI, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBHIO 33JauM, HCCIEIOBATh IIOJYyYEHHOE PpELICHUE U

OLICHUBAThb HpaBIIOHOI[O6HOCTB IIOJIYYCHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh NOHATUSIMU: PUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TpPEyrojJbHHK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHUH TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYroJIbHUK, MEINaHa,
OuccexTpuca u BBICOTA TPEYroJbHUKA, YETBIPEXYTOJIbHUK,
9 napajienorpaMM, pom0O,  MPSAMOYTOJbHHMK,  KBagpar,  Tpameuus;
OKpPY’KHOCTb, KpYI, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; yMeHue peuiaTh 3a/1a4u, B TOM YUCIIE U3 TOBCEAHEBHOMN JKU3HH,
Ha HaXO0XJEHUE T'€OMETPUYECKUX BEJIMYUH C MPUMEHEHHEM H3Y4YEHHBIX

CBOMCTB (puryp u pakToB

YMeHne onepupoBaTh MOHATHUSMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJIeIbHOCTh M MEPHEHIUKYIIPHOCTD MPSIMbIX, YroJl
10 MEXAy MpsIMbIMU, TEPHEHAUKYISp, HAKJIOHHAs, NpOoeKuus, Moaodue
¢uryp, nogo0HBIE TPEYroJbHUKH, CUMMETPHUS OTHOCUTENIBHO TOYKHU WU
MPsIMOIi; YMEHHUE paclo3HaBaTh PaBEHCTBO, CHMMETPHUIO U 1T0100ue Gpuryp,

MapaJiuiCJIbHOCTb U NCPICHAUKYIIAPHOCTD IIPAMBIX B OKPYKarOleM MHUPE

YMeHue onepupoBaTh MOHATUSAMU: JJIUHA, PACCTOSIHUE, YroJl (BEIUYHUHA
yria, CHHYC M KOCUHYC YIJIa TPEyroJIbHUKA), IUIOIA/lb; YMEHUE OLICHUBATh
pa3Mepbl TPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE
IPUMEHATh (POPMYJIBI IEPUMETPA U IUIOIAAN MHOTOYTOJIbHUKOB, JUTMHBI
11 OKpY)KHOCTH W  IUIOIAQAM  Kpyra, o0ObeMa  MpsIMOYTOJbHOTO
napajuiefienunena;  yMeHHe  IPHUMEHSTh  NPU3HAKM  PaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME€ YIJIOB TpPEYIOJbHHUKA, TEOPEMY
[Tucaropa, TpuroHoMeTpruecKre COOTHOLICHUS ISl BHIYMCICHUS JIJIMH,

pacCTOAHUH, IO

1 YMmenue wu3o0pakaTh IUIOCKME (QUIYphl U UX  KOMOHMHAIMH,
IPOCTPAaHCTBEHHBbIE (UTYpPBI OT pYyKH, C TOMOIIBIO UYEPTEKHBIX
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HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB 110 TCKCTOBOMY HWJIKM CHMBOJIbHOMY

OIIMCaHHIO

YMenune ONCPpHUPOBATH NMOHATUAMU: MIPAMOYI'OJIbHAA CUCTCMa KOOPJAWHAT,
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, POM3BEICHIE BEKTOpa Ha
13 YHCIIO, CKAJSIPHOE IIPOM3BEJIECHUE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPHI M KOOPAWHATHI JUIS MIPEACTaBICHHUS JaHHBIX M PEIICHUS 3a/1ad, B

TOM YHCJIE€ U3 APYTUX yU4€OHBIX MPEAMETOB U PEeaTbHOM KU3HU

YMeHue oneprupoBaTh NOHATUAMU: CTOJIOUKOBBIE U KPYTOBbIE TUArPaMMBl,
Tabnuibl, cpeaHee apudmeThyecKkoe, MeauaHa, HauOoJbllee WU
HauMEHbIIIEe 3HAYEHUS, pa3Max UYMCIOBOrO HaOOpa; yMEHHE H3BIIEKaTb,
14 MHTEPIPETUPOBATH U IPEOOPa30BbIBATH HH(OPMALINIO, TPECTABICHHYIO B
TaOMUIaX ¥ HA JHarpamMMax, OTPaKaloUIyl0 CBOWCTBA M XapaKTEPUCTHKH
pEabHBIX TMPOIIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh W3MEHUYUBHIC

BEJINYUHBI B OKPYXKAIOLEM MUPE

YMeHue omnepupoBaTh MOHATHSAMH: CIYy4alHbBI ONBIT (CiydalHBIN
HKCHEPUMEHT), JJIEMEHTapHOe COObITHE  (JEMEHTapHBIA  HCXO[)
CIIy4aliHOTO OIIBITA, ClydallHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHNE
HaxXO/JUTb  BEPOSATHOCTH  CIIydyallHBIX  COOBITMM B ONBITaX ¢
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE peliaTh 3a/1aul
15 METOZOM OpTraHU30BaHHOIO Iepedopa M C HCHOJIb30BaHHMEM IIpaBUIIA
YMHOKEHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHH U
SIBJICHUH, TIOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUH B OKpPY)KAlOIIEM MHPE U B KH3HU; 3HAKOMCTBO C TOHATHEM

HC3aBUCHUMBIX COGLITPIfI; 3HAKOMCTBO C 3aKOHOM OOJBIINX YUCEI U €ro

POJIBIO B MACCOBBIX ABJICHUAX
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YMeHnue BbIOUpATh MOAXOIAIINNA U3YYEHHBIN METOI AJIS pEIICHUs 3a1a4H,
IIPUBOJUTL MPUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE H

JKU3HH, PACIIO3HABATh HPOABJICHUC 3aKOHOB MAaTCMATUKHW B HCKYCCTBC,

16
OIMMCBIBATH OTACIBHBIC BBIOTAIONIUCCA PE3YJIbTAaThI, IMOIYYCHHBIC B XOO€C
Pa3BUTHA MATCMATHKU KaK HAYKH, IPUBOJUTH MIPUMEPHLI MATCMATUYCCKUX
0TKpBITI/II71 " UX aBTOPOB B OTCUYECTBEHHOU U BCCMHpHOfI HNCTOPHHU
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HEPEYEHDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA

OI'D ITIO MATEMATUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucia 1 BEIUMCIIEHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YHCeT

OOBIKHOBEHHBIE U JECATUYHBIE IPOOU, MPOIECHTHI, OECKOHEYHBIE MEPUOTUICCKIE

1.2
npobu
1.3 PanmonanbHele uncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
JlelicTBUTENbHBIE 4YMCTa. ApUPMETHYECKHE ONepalud ¢ JIeWCTBUTEIbHBIMU
1.4
quclIaMu
[TpubnuxEHHbIE BBIUUCICHUS, MpaBUIa OKPYIJIEHUs, INPUKUAKA U OLEHKa
1.5
pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanyeckue BbIpaXXKEHUS
2.1 BykBeHHble BbIpakeHUsI (BbIPaXKEHUS C IEPEMEHHBIMU )
Crenenp ¢ 1nenbiM mokazarenaeM. CTeneHb € palMOHAIBHBIM I10Ka3aTEJIeM.
22
CBolicTBa CTENEHU
2.3 MHorounenst

24 Anrebpanueckast JpoOb

ApudmeTnueckuil KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apupMeTHIECKUMHU

2.5

KOpHSIMU HAaTypAJIbHOU CTEIIEHU
3 VYpaBHEHHsI U HEPABEHCTBA

I_ICJ'ILIC u ILpO6HO-paLII/IOHaHLHBIC YpaBHCHHA. CucreMbl H COBOKYITHOCTH

3.1
ypaBHEHUH
I_ICJ'ILIC n ILpO6HO-paLII/IOHaJ'IBHLIC HCpPaBCHCTBA. CucremMbl H COBOKYITHOCTH

3.2
HCPAaBCHCTB
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33 Pernrenuie TeEKCTOBBIX 3a7a4

4 YucaoBbIe OCIEN0BATEILHOCTH

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH

4.2 Apudmerndeckas ¥ TeoMeTpruIecKas mporpeccuu. @opMyiia CJI0KHBIX MPOIEHTOB
5 OyHKIUU

OyHK1UA, crnocoOsl 3ananus Gyakmuu. ['paduk dyaknun. O6acTh onpeneacHus
M MHOXeCTBO 3HaueHwid  ¢yHkumu. Hymm  ¢ynkumn.  [Ipomexyrkn
5.1. 3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |

MHUHUMYMBI (I)YHKI_H/II/I HauOonpliee M HavMeHbIIEe 3HAUYEHHE Q)YHKHI/II/I Ha

IIPOMEXKYTKE
6 Koopannats! Ha IpsMOM U INIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexkapToBbI KOOPINHATHI HA INIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX cBOiCTBa

7.2 TpeyronbsHuK

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpuuecKrux BEIUYHH
7.6 BekTopsbl Ha nockocTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OmnucarenbHas CTaTHCTHKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
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8.5

I'padmr
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e Marematuka. Anredpa: 7-i kiacc: 6a30BbIid YPOBEHB: yueOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkapsraeB FO.H., Munmrok H.I'., Hemkos K.W. u np.; mox
penakiueit TensikoBckoro C.A. AkionepHoe oomiecTBo “M31aTenscTBo
“IIpocBemienue”.

e Maremaruka. Anredpa: 8-if kiacc: 0a30BbIi YpOBEHB: yueOHHUK; 16-¢ u3aanue,
nepepaboranHoe MaxkapsiueB FO.H., Munatok H.I'., Hemikos K.W. u np.; moxg
penakuueit Tenskockoro C.A. AKImoHepHoe o01ecTBo “M3marenbeTBo
“IIpocsemieHue”.

e Marematuka. Anrebpa: 9-it kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkapsraeB FO.H., Munmiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimoHepHoe o0mectBo “M3narenscTBo

“IIpocBemienue”.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Maremaruka. Anredpa : 7—9-e kiacchl : 0a30BbIN YPOBEHD : METOAUYECKOE TTocobue k M34
npenMeTHoM nuHuK yue6HukoB 1o anredpe FO. H. Makaperuea, H. I'. Mungrok, K. 1.

HemkoBa u np./ — 2e u3n., ctep. — Mocksa : [IpocBemenue, 2023. — 54 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6nuoteka LIOK https://m.edsoo.ru/
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