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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 00ECIeUnBaeT U3yUeHUE APYIUX JAUCLHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOro, TaK W TYMAHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOO0XOOUMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEHEBHOM *U3HU. Pa3Butue y oO0ydaromuxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOAE W OOIIECTBE, POJIM MATEMAaTHYECKOIO MOJIETUPOBAHHUS B HAYYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAXOAMTb 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUST OOYYarolUXCsi: OHM MCHOJIB3YIOT JI€IyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
aHaioruto. OOyuenue  anrebpe  mpenanoyaraeT  3HAYUTENIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHue 3a7a4 SIBISIETCS peaju3alnuen 1eITeIbHOCTHOrO MPUHIUIIA 00YYEHUS.

B crpykrype mnporpammbl y4eOHOro kypca «Anredpa» ajis OCHOBHOTO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHHMAIOT COAEPKATeIbHO-METOANYECKUE
auHUM: «Hucna ¥ BBIYKCIEHUS», «ANTeOpandecKue BhIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3THUX colepKaTellbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECUCTBYS €
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
OPUXOOUTCS JOTMYECKU PACCYKJATh, HUCIIOIb30BAaTh TEOPETHKO-MHOKECTBEHHBIM
A3bIK. B CBsA3M ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Aniredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBILIUICHUS, POPMUPOBAHUIO YMEHHMS MOJIB30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCle HAa ypPOBHE OCHOBHOTO 00IIEro obopa3oBaHus
CBA3aHO C PAlMOHAJIBLHBIMU W HWPPALMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM



MPEJICTaBICHUM O JEMCTBUTEILHOM 4YHCJE. 3aBEpIICHHUE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTo arrmapara, HeoOXOAMMOTro IS PElIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHMsl y4eOHBIM MaTepuas TPYHIUPYETCS BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
A3bIKa JUISI TIOCTPOCHHMS MAaTEMaTUYECKUX MOJEJIEH, ONMCAHUs IPOLIECCOB H
ABJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIIEHUS, HE00X0IUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccykaenuii. [IpeodpasoBaHre cCUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUs, CHOCOOHOCTEN K MAaTEMAaTUHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON IMHUM HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronMMucs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIeW MaTeMaTuuecKod MOJAeNn
JUISL ONMCAHUsS M UCCIEIOBaHUs pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUI B MPUPOJIE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOyYarOUIUXCs
YMEHUS UCTIOIH30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIOBECHBbIE, CHUMBOJIMUECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IPEACTABICHUNA O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNU U KYJIbTYpPHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercsi Y4eOHBIM Kypc
«AnreOpa», KOTOPBIA BKIIIOUAET CIEAYIOIIME OCHOBHBIE pa3/esibl COAECpPKaHUS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Hemento), B 9
kiacce — 102 4gaca (3 yaca B HeZleli0).
[IpodopreHnTainoHHO 3HaUMMBbIe YpokH: Yucna. Beruncienus. YpaBHeHus.
OyHKINH.



COLEPKXAHUE OBYUEHUSA
7 KIIACC

Yucaa v BbIYUCTICHUS

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOU (OPMBI 3amUCU
npobeit k gapyroit. IloHsTHe panMoOHaIBLHOTO 4YHCJA, 3aluCh, CpaBHEHHUE,
yHOOpPSIAOUMBAHUE  pallMOHAJBHBIX  4ucel. Apudmeruyeckue ACUCTBUS C
palMOHAJIbHBIMU YKCIIaMu. PellieHne 3aay U3 peaibHOM MPakTHUKA Ha 4acTH, Ha
TpoOH.

CremeHb C HaTypaJibHBIM TIOKa3aTeJeM: OIpejaesieHne, MnpeoOpa3oBaHue
BBIpaKEHUI HA OCHOBE OMpPEACIICHUS, 3aMUCh OOJbIMX YKcel. [IpoieHThl, 3anuch
IPOLIEHTOB B BHUJE JIpoOU U poOU B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLICHTBI, PELICHUE 3374 U3 PEAIbHOMN ITPAKTUKHU.

[IpumMeHeHMEe TNPHU3HAKOB  JICIMMOCTH, PAa30KEHHE HAa  MHOXKHUTEIH
HATYpaJIbHBIX YHCEN.

PeanbHuble  3aBUCMMOCTH, B TOM 4YHCle T@psMas W oOpaTHas
IPONOPLUHUOHATBHOCTH.

AuredOpanvecKkue BbIPaKeHUs

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonmycTUMBbIe
3HA4YEeHUs NepeMeHHbIX. [IpeacTaBieHrne 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpaszoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXEHUs, NpaBWia MOpeoOpa3oBaHUS CyMM U
MPOU3BEICHUH, ITpaBUJIa PACKPBITHS CKOOOK M MIPUBEIEHUS MOIOOHBIX CllaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHounensl 1 MHOroujeHbl. CreneHs MHOrowieHa. CinoKeHue, BbIYUTaHUE,
YMHOKEHUE MHOTOYWICHOB. @OpMyJIbI COKPAIEHHOTO YMHOMKEHUS: KBaJpaT
CyMMbl M KBajpar paszHocthu. Dopmysia pa3HOCTH KBaaparoB. PasznoxkeHue
MHOT'OYJIEHOB HA MHOKHTEJIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHuEe, KOpEHb YpaBHEHUs, NpaBWiia MNpeoOpa3OBaHUSI ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHU.

JIuHEelHOE ypaBHEHHWE C OJHOM IMEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOTO
YpaBHEHUS, pEIICHHE JIMHEWUHBIX ypaBHeHUU. CocTaBieHUE YpaBHEHHM 1O
YCJIOBHIO 3a7jauu. Pelienrne TeKCTOBBIX 3a/1a4 € MOMOIIbI0 YPaBHEHHIA.

JluneltHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema aAByX
JVMHENHBIX YPaBHEHUW C JBYMsS IIEpEMEHHBbIMU. PemieHune cucreMm ypaBHEHUU
CrocoOOM TMOJCTaHOBKU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/ady € MOMOIIbIO
CHUCTEM YpPaBHEHHU.

DOyHKIMHA



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyronpHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOYKHU Ha KOOPJIMHATHOM TiockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMyIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstne dynkuuu. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux pyHkumn
y = |X|. I'paduueckoe pelieHue TUHEWHBIX YPAaBHCHUH M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIIACC

Yucaa v BbIYUCTCHUS

KBagparubsiii kopeHb u3 uwucia. [loHarue o0 uppalrdOHATIBLHOM YHCIIE.
JecsaTuanbie TPUOTMKEHUST HPPAITMOHAIBHBIX uncen. CBoiicTBa apuMeTHIECKIX
KBaJpaTHBIX KOPHEN U X MPUMEHEHUE K MPEeOOPa30BAHUIO YHCIOBBIX BHIPAKEHUM
Y BBIUHMCJIEHUSM. JIeCTBUTEIIbHBIE YKCIIA.

Crenensp ¢ LenbIM oka3areneM u e€ ceorictBa. CTaHIapTHAS 3allUCh YHUCIIA.

AuredOpandecKkue BbIPAKEHUS

KBampaTHbli  TpE€XuieH, pasjloKeHUE KBAAPATHOIO  TpEXwieHa Ha
MHOKHUTENH.

Anre6pandeckas Jpodb. OCHOBHOE CBOHCTBO alreOpanveckod ApoOwu.
CrnoxeHue, BBIUMTAHHE, YMHOXXEHHE, [IeJICHHE alreOpandecKkux ApoOer.
ParmmonanbHble BEIpaXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Qopmyla KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHEHHM, CBOIAIIMXCS K JUHEUWHBIM M KBaJIPATHBIM.
[Ipocreiime qpoOHO-pallMOHAIBHBIE YPaBHEHHS.

I'padmyeckass mHTEpHpeTalusi YpaBHEHHI C ABYMsI MEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUH ¢ JAByMsS TNiepeMeHHbIMU. [IpuMmepsl pelieHus Ccuctem
HEJIMHENWHBIX YPaBHEHUH ¢ ABYMS NIEPEMEHHBIMHU.

Pemrenne TekCTOBBIX 3a/1a4 anreOpandecKuM CIIocCOOOM.

YucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucremMbl TMHEMHBIX HEPABEHCTB C OAHOW MEPEMEHHOI.

DOyHKIUU

[Tonsitne gynkiuu. O61acTh OMpPENETICHUS] U MHOXXECTBO 3HAUYCHUU (YHKIUU.
Cnioco0Obl 3aanust QyHKIHM.

I'paduk dynxmun. Yrtenue cBoiictB ¢yHKuuu mo e€ rpaduky. IIpumepst
rpadguKoB (HYHKIMHA, OTPAXKAIOIINX peaTbHbIC MPOIIECCHI.

OYHKIUK, OINHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHATIBHBIC
3aBHCHMOCTH, UX rpaduku. Oyukimn Y = X2, Y = X3, y = VX, y=|x|. [paduueckoe
pelIeHNEe YPABHEHNUMN U CUCTEM YPABHECHUM.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IPOHUIOMY M HACTOAIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pead3aluu €ro
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKIECHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABJICHHOCTH, OCO3HAHHEM BA)KHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTALlME B JIEITEIbBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJIbTYpPOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJAJEHUEM IMPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYeCKHE 3HaHUS B HHTEpecax CBOETrO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryspHas duznueckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynrpoBaTh UACH, TOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbIC PEIICHUS W JCHCTBUA, (HOPMYIUPOBATh W OIICHWBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUIMHU, (DOpMyIUpOBaTh
ONpEeAECICHUs] TOHATUH, YyCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
yTBEPJUTENIbHBIC W OTpUIIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeurss B (pakTax, JaHHBIX, HAOTIOAEHUSX W YTBEPKICHUSX,
npeasiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPECYUHH;

JienaTh BBIBOJBI C HWCIIOIB30BAHMEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHUH, YMO3aKIFOUCHHUH 110 aHATIOTHH;
pa30upaTh JT0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSTEIHHO HECIOXXHBIC JI0KAa3aTeIbCTBA
MaTeMaTH4ecKnX (haKTOB, BBICTpAWBaTh APTYMEHTAIIMIO, TPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaATh CIOCO0 pelieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOUpATh HaMbOOJEe TMOAXOIANMN ¢ Yy4ETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA.

HCIIOJIb30BaTh BOMPOCH KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT TO3HAHMS,
(GbopMyIUpPOBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTUBOPEUHE, MpodIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh HMCKOMOE U JaHHOe, (OpMUPOBATH
TUI0TE3Y, apTYMEHTHPOBATh CBOIO TIO3UINIO0, MHCHHE;

NPOBOANWTH 10 CaMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECIIOKHBINA
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIACAOBAaHHME 1O  YCTAaHOBJICHHUIO
OCOOCHHOCTEHl MAaTEeMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy coOOM;

CaMOCTOATEIHLHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOEHUS, WCCIEIOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHU;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TNPOIlECCa, a TaKKe BBIABUTATH
MIPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopMmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMALUH, JTAHHBIX,
HEOOXOIUMBIX JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh, AHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
uH(OPMALIMIO Pa3IMYHbIX BUIOB U (OPM IPEICTABICHHUS;

BbIOMpATh (GOpMy TMpEACTaBICHUS HHPOPMAUUMU M HILIIOCTPUPOBATH
pelaeMble 3aJa4d CXeMaMM, JAuarpaMMamMi, HHOM rpadukod u ux
KOMOMHAIIUAMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM MO KPUTEPUSM, NPENT0KEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHSA:



BOCIIPUHUMATh W (OPMYJIHPOBATH CYXICHHUS B COOTBETCTBUU C
YCJIOBHSIMHU U TIEJISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHUSI I10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0JI€ 00CYKJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
pOOJIEMBI, pelaeMoi 3a/1a4uM, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TTOUCK
pEIICHMS, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB JUaiora, oOHapy>KUBaTh Pa3jIMuue€ U CXOJACTBO TO3HIINH, B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEACTABISATh  PE3yJNbTaThl  PEIICHHUS  3a7a4d,  JKCIEPUMEHTAa,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IIPE3EHTAIMU U OCOOCHHOCTEH ayUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM U
WHIUBUIYyIBHOW paOOTHl TIPH PENICHUH YYCOHBIX MaTEMaTHUYCCKUX
3azay;

MPUHUMATH 1€ COBMECTHOW NIEATEIbHOCTH, INIAHUPOBATh OPraHU3aIMIO
COBMECTHOM paboThl, pacmnpenensiTb BUIbI padoOT, JOTrOBapUBATHCA,
00CyKIaTh MPOIIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYyTHE), BBHINOJHATH CBOK YacTh
paboOTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C JPYTUMHU WICHAMH KOMaH]IbI,
OIICHMBATh KA4YE€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMyITMPOBAHHBIM YYACTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENILHO COCTAaBIISATh IUIAH, AJITOPUTM PEIICHUs 3a/layu (MU €ro
4acTh), BHIOUpATh CIOCOO pEIIeHUs ¢ y4ETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEIICHUN ¢ YI4ETOM HOBOM MHMOpPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpouecca |
pe3yJbTara peleHnss MaTEMaTUIECKOU 3a1auu;

MPEABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATECIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEMH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU IOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIEIH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOy4arolmUMiCS TOTYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coyeTass yCTHbIE UM MHUCHBMEHHBIE MNPUEMBI, apuMeTHUecKue
JNEUCTBUS C pallMOHATIBLHBIMU YUCIIAMU.

Haxonuth 3HauyeHUsi YMCIOBBIX BBIPAKEHHM, MPUMEHSATh pPazHOOOpa3HbIE
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JIPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[TepexomuTs OT oAHON (hOpPMBI 3amucH Yucen K Apyrod (mpeoOpa3oBBIBaTh
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaATh U YNOPSAIOYMBATH PAlHOHAJIBHBIC YUCTIA.

OKpyriaTh yucna.

BbINONMHATS NPUKUIKY U OLEHKY pe3yJbTaTa BIYMCIECHHUM, OLIEHKY 3HaYeHU I
YUCJIOBBIX BBIPAKEHHI. BBINONHATE AEHCTBHUS CO CTENEHAMHU C HATypaJbHBIMU
NIOKa3aTeJIsIMH.

[IpuMeHATh  NpU3HAKK  JACIMMOCTH,  PA3JIOXKEHUE HA  MHOXKUTEIU
HATypaJbHbIX YUCEIL

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 3aJla4M, CBSI3AHHBIE C OTHOILIECHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl PELICHUs 3334 ¢ YYETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpandecKue BbIPAKEHUS

Hcnonb3oBarh anreOpanyecKyr0 TEPMUHOJOTHIO U CUMBOJIUKY, TPUMEHSTH
e€ B mpoliecce OCBOCHUs yueOHOro MaTepurara.

Haxonuth 3HaueHuss OYyKBEHHBIX BBIPOKEHHN MpPH 3aJaHHBIX 3HAUYEHUIX
NIEPEMEHHBIX.

BoimonuaTe  mpeoOpa3oBaHUs  LIEJIOTO  BBIPAXKEHHWS B MHOTOWIEH
IPUBEIECHUEM NTOTOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONMHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWICHOB HA MHOMKHTEIM C ITOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXWTENA, TPYNIUPOBKU — CJIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHSL.

[TpumensaTs npeoOpazoBaHUsI MHOTOUICHOB JIJISl PEILICHUS Pa3IMYHBIX 3a]a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON NMPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJIbHBIMU IIOKa3aTEIsAMHU IS
npeoOpa30BaHus BbIPAKECHHI.



YpaBHeHUs] H HEPAaBEHCTBA

Pemare nuHENHBIE ypaBHEHHsSI C OJHOM IEPEMEHHOW, NPUMEHSA IpPaBUIIA
IIepeXo/1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepATs, ABiseTCA
JIX YKCJIO KOPHEM YPaBHEHUS.

[TpumensaTs rpaduueckrie METOIBI IPU PEIICHUH JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YMCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOrO YpaBHEHUS C
JBYMsI TE€PEMEHHBIMHU, MOJIB3YSACh TIpadUKOM, MNPUBOAUTH MHPUMEPHI PEUICHUS
YpPaBHEHUS.

Pemate cucrtemsbl 1ByX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
qrclie rpaduyecKu.

CocraBnsaTe M pemarh JMHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHMHBIX
YPaBHEHUW 110 YCIOBUIO 3aJa4yd, HHTEPIOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ TOJyYEHHBbIN pe3yJIbTaT.

DOyHKIUU

N300paxkath HA KOOPAMHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHNE 33/ IaHHBIM
KOOpAMHATaM, JIyYHd, OTPE3KU, UHTEPBAJIbL, 3alIMChIBATh YUCIIOBbIEC IIPOMEXKYTKH Ha
anreOpanveckoMm sI3bIKe.

OTmMeuars B KOOPJWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTH rpadguku TMHENHBIX GyHKUUA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh € MOMOILIBIO (YHKIUM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHME, IE€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTENBLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuthb 3HaueHune PyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACcTaBiICHUS U aHaiIM3a WHQOpMAaIuH,
U3BJIEKATh U MHTEPIPETUPOBATHh MH(POPMALINIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonny oOyuenuss B 8 kJacce oOydwarolmuiics TMOJYYUT CIEAYIOLIUE
IIPEIAMETHBIE PE3YJIBTATHI:

Yucia 1 BIYUCICHUSA

Hcnonp30BaTh HaYaJbHBIE TNPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YKCcell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCIICHUH, U300paxaTh JIeHCTBUTEIIbHbBIC
YyycJia TOYKaMHU Ha KOOPJAMHATHOM MIPSMOM.

[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaNbKYJATOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIUX KBAAPATHBIE KOPHU, HCIOIb3YS
CBOWCTBA KOPHEM.



Hcnonb3oBaTh 3anucu OOJBIIMX M MaJIbIX YHCEI C MOMOIIBIO JECATUYHBIX
npoOeit u crenenelt yucna 10.

AJsire0OpanvecKkue BbIPaKeHust

[IpyuMeHsATh NOHSATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBIIOJIHATH
nmpeoOpa30BaHus BHIPAKECHHM, COASPKAIINX CTETICHHU C IEIbIM MTOKa3aTelIeM.

BrInonHITE TOXAECTBEHHBbIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE IMPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U aJIre0pandeCcKUMU JAPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[TpuMeHaTh mpeoOpa3oBaHus BRIPAKECHUM I PEUICHUS PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PeaIbHON MPAKTUKHU.

YpaBHeHHus] 1 HEPABEHCTBA

Pemars nMHEHbIE, KBaJIpaTHbIE YPaBHEHUS M pallMOHAJIbHBIE YpPaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUWH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux MpeacTaBieHuil (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBECHOM (HOPMYJTUPOBKU 3aJauu K e€ anredpandyeckon
MOJENH C IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3ybTarT.

[IpuMeHsITb CBOWCTBA YKCJIOBBIX HEPABEHCTB /IS CpPAaBHEHUS, OIICHKH,
pelarh JUHEMHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUTIOCTPAIIMI0 MHOXKECTBA PEIICHUWN HEPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToHumaTe U KCHOJIB30BaTh (HYHKIIMOHAIBHBIE MOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYECHHS), ONPENesaTh 3HAUeHHE (DYHKIMH MO 3HAYEHHUIO
apryMeHTa, ONPEAeNISITh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Crtpouts rpauku 3J1eMEHTapHBIX (PyHKIMI BUAA:

y = kix, y = x2, y = x3,y = ||, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3ieioB U TeM ungpoBbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
1 Yucna u BelunclieHus. PalinonanbHbie o5 1 bu6mmorexa [IOK
qucna https://m.edso0.ru/7f415b90
butmmoreka [IOK
2 A 27 1
ATCOPAHHECKHE BHIPAKCHHS https://m.edso0.ru/7f415b90
bub6nuoreka [IOK
20 1
3 ¥ paBHeHILL i HepaBercTsa https://m.edso0.ru/7f415b90
bu6nmoreka [IOK
4 K . D 24 1
OOPAMHATH 1 rpaduKn. PyHKiHH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
> losTopenye u 0dodmenHe 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5 0
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Ha3Banue pazaeia

(Tembl)(UHnCI049ACO OcHOBHOe coiep:kaHue OcHOBHbBIE BU/IbI 1ESITEJILHOCTH 00Y4YaOUIUXCS
B)
Yucaa n ITounstue pauoOHaIBLHOTO CucTeMaTU3MPOBATH U 000TAINATH 3HAHMSI 00 OOBIKHOBEHHBIX U JICCITHYHBIX IPOOSIX.
BbLIYH CJICHUSI. qucia. Apudmerndeckue CpaBHMBATH M YNOPSIA0OYMBATH JPOOH, IIPeoOpPa30BbIBas IIPHU HEOOXOJUMOCTH JICCATUYHBIC
PanuonajabHbI NeHCTBUS c IpoOu B OOBIKHOBCHHBIC, OOBIKHOBEHHBIC B JSCATUYHBIC, B YACTHOCTH B OCCKOHCYHYIO
e ynciaa parmMoOHAITbHBEIMH JIECATHYHYIO IPOOb.
(254 quciaamMmu IIpuMensaiTh pa3HooOpa3Hble CcHOCOObI U MNPUEMBbI BbIYMCIEHHS] 3HAYeHMH JIPOOHBIX
CpaBHenue, BBIPA’KEHH, CcoJepKallluxXx OOBIKHOBEHHBICE W JIECATHYHBIE NpoOW: 3aMeHsITh IpPH
YIIOPSIAOYUBAHUE HEOOXOJIUMOCTH JISCATHYHYIO JIpOObh OOBIKHOBEHHOW W OOBIKHOBEHHYIO JECITHYHOM,
palroOHaIbHBIX YHCEIL. MIPUBOJINTH BEIpakKeHHeE K popme, HanOojiee yaI0OHOU /Ui BEIYUCIIEHUI, TTPeoOpa3oBhIBATh
CreneHb € HaTypalbHBIM IpoOHBIE BBIPAKCHHUS HAa YMHOXXEHHE W JEJI€HUE JECATUYHBIX ApoOell K ACHCTBUSM C
IMOKa3aTeyIeM. LEJBIMU YUCIJIaMHU.
Penienre OCHOBHBIX 3ajad IMpuBoauTL YKMCJIOBBIE M OyKBEHHbIE NMPHUMEPbI CTCICHU C HATYypaJlbHBIM ITOKa3aTelieM,
HaJIpOOU, TMPOICHTHI U3 OOBSICHSISI 3HAYCHUSI OCHOBAHUsS CTCICHM II0Ka3arTelis CTEICHHW, HaxXOJAUTh 3HAYCHUS
peanbHOU MPaKTUKH. creneHelt Buaa a"(a—mro000e palmoHAILHOE YHCII0, N—HATYypaIbHOE YHUCIIO).
Hpusnakn ACTTUMOCTH, IMoHMMATH CMBICH 3aITMCH OOJIBIITUX YHUCEJ C IIOMOIIBIO ISCITUIHBIX NPOOeH U cTerneHel
PasJIOKCHMA Ha | gpenalo, IPUMEHSATH UX B pCaJIbHbIX CUTYyaIUsX.
MHOYXHUTEIN HaTypalbHBIX
. IIpuMeHsATH IPU3HAKHU JISTUMOCTH, PA3JIOKSHUSI HA MHOYKHUTEIH HATyPaJIbHBIX YHCEIL.
PemiaTth 3aga4m Ha 9acTH, MPOMECHTHI, IIPOIIOPIIHNH, Ha HAXOXXICHUE ApoOu (MpoIlieHTa) OT
PeanpHbic 3aBHCHMOCTH. BEIHYHUHBI U BEJIHYUHBI MO € npobdu (IMpomeHTy), aApodu (mpomeHTa), KOTOPBIH COCTaBIISICT
[Ipsimas u oGpaTHas omHa BeauuuMHA OT Apyroi. IlpuBoauThH, pa3dupaTh, OLEHHMBATHL pa3JIMYHBIC PEIICHUS,
OPONOPUHUOHATBEHOCTH 3aITMCH PEIIeHNiI TeKCTOBBIX 3a7a4.
Pacno3HaBath M OOBSCHATH, ONMHUPAsICh HA OIMPEICICHUS, IPSMO IPOMOPIHOHAIBHBIE U
o0paTHO TIPOMOPIIMOHAIBHBIE 3aBUCHUMOCTH MEXIY BEIWYWHAMH; NMPUBOAUTH NPUMeEPHI
9TUX 3aBUCHUMOCTEH U3 PEAIbHOTO MUPA, U3 APYTHUX YUSOHBIX HPEIAMETOB.
PemaTh mpakTUKO-OPUCHTHUPOBAHHBIC 3a/1a4un Ha ApOOH, MPOIICHTHI, IPSIMYIO U OOpaTHYIO
MPONOPIIMOHAIBHOCTH, IPOIIOPIIUU
Aaredpandeck BykBeHHBIE  BBIpa)KCHHUSI. OBIagers areOpPandecKOl TEPMUHOJIOTHUEH U CUMBOJIMKOW, MPUMEHATHL ¢€ B IIpoIlecce
ue IlepemenHnsbie. OCBOCHUS y4eOHOTO MaTepuasa.
BbIPa’KeHUsI JomycTumelie 3HAYCHUS HaxoauTths 3HaYeHHUs OYKBEHHBIX BBIPQOKEHUU TIPH 3aJlaHHBIX 3HA4YCHUSIX OYKB;
Q@74) nepeMeHHbIX. DOpMYyJIbI. BBITIOJTHSITh BBIYHUCIICHUS 110 (hOpMYIaM.
IIpeo6pasosanue BbINOJHATHL peoOpa3oBaHUs [ISJI0T0 BBIPAXKEHUSI B MHOTOUYJICH TIPUBEJICHUEM IT0J00HBIX
OYKBCHHBIX  BBIP@XCHHIA, claraeMbIX, PACKPBITHUEM CKOOOK.
packpseiTHe CKOOOK u

BbInoJIHATH YMHOXCHHMC OJHOYWJICHA Ha MHOI'OYICH MW MHOI'OYJCHA H4 MHOI'OYJICH,




OpUBEICHUEC OJO00HBIX
cillara€MbIX.

CBolicTBa CTENEHHU C
HaTypaJIbHBIM MMOKA3aTCIIEeM.

Mmuorousienbsl. CloKeHue,
BBIYUTAHUE, YMHOXXCHHUE
MHOTO4J1€HOB. @OpMYJIbI
COKpPAIIEHHOTO YMHOXCHUS.
Pa3noxeHne MHOTO4JI€HOB Ha
MHOXHUTENH

NpUMeHATHh GOPMYIIBI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyuiecTBJISATh PA3JIOKEHUE MHOTOYJICHOB Ha MHOMHTEIH ITyTEM BBIHECEHHS 32 CKOOKH
o0mero  MHOXUTENs, TpUMEHEHHs (GOpMyJbl  Pa3HOCTH  KBagparoB, (GopMyn
COKpAaIIEHHOIO YMHOKEHHUSI.

IIpumensitb mpeoOpa3zoBaHUE MHOTOWIECHOB JUIS PELICHHUs Pa3iIndHbIX 3aad  u3
MaTEeMaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEATLHON NIPAKTUKH.

3HAKOMUTbHCA C HCTOpHeﬁ pPa3sBUTHUSA MaTEMATUKHU

YpaBHeHus M YpaBHeHUeE, npaswuiia Pemiate nuHEliHOE ypaBHEHHUE C OJHOU NMEPEMEHHOM, NPHMeEHssl NpaBMJIa Iepexona OT
HEpaBEHCTBA npeoGpa3oBaHus HCXOJHOTO ypaBHEHMs K PaBHOCHJILHOMY eMy Oojiee mpocroro Buzaa. IIpoBepsiTh, sBiseTcs
(204 ypaBHEHUS, JI1 KOHKPETHOE YHCJI0 KOPHEM YPAaBHEHHUS.
PaBHOCHUIBHOCTH IlopdupaTh NpuMepHI Hap YUCEI, ABJISIOIINXCS PELLIEHUEM JIMHEHHOTIO YPAaBHEHUSI C
YpaBHEHUIA. ByMs riepeMeHHbIMU. CTPOUTH B KOOPJIMHATHOM TIJIOCKOCTH rpaduK JUHEHHOTO
JluneiiHoe  ypaBHEHHE C YpaBHEHUsI C ABYMsI IIEPEMEHHBIMH; MOJIB3YICh I'PaUKOM, NPUBOAUTH NPHUMeEPbI
OJIHOM NepEeMEHHOM, pelieHust ypaBHEHUs.
pelieHue JIMHEUHBIX Haxoaurhb penieHue CUCTEMBI ABYX JIMHEUHbBIX YPABHEHUHN C JBYMsI [IEPEMEHHBIMU.
ypaBHeHUid. Peuenne sanad CocTaBJfTh U peliaTh YpaBHEHHUE I CUCTEMY YPaBHEHHH MO YCJIOBHIO 3a4a4H,
¢ MOMOIIBIO yPaBHCHHIH. HHTEPOPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1auM OJYyUYEHHbIN pe3yJibTaT
JIuneiitHOE ypaBHEHUE C
JIBYMsI IEPEMEHHBIMH U €T0
rpaguk. Cucrema nByx
JINHEUHBIX YPABHEHUU C
JIBYMsI IEPEMEHHBIMHU.
Pemenue cucrem ypaBHeHUH
CHOCOOOM MOJICTAaHOBKH
COCOOOM CIOKEHUSI
Kooprunatninrp Koopaunara Todyku Ha H306pakaTbHAKOOPANHATHOUIIPSIMOUTOYKH,COOTBETCTBY IOIIME3a1aHHBIMKOOPAUHATAM,JI

apuxku. @yHruuu(
24y4)

OpsIMOM. YHucrnoBelie
npomMexyTku. Paccrosinue
MEXKAY ABY M1 TOYKaMMN
KOOPJAWHATHOU IPSIMOMN.

IIpsimoyronabpHasicCUCTEMAKO
opauHaTHaIiockocTu.lIpu
MepbIrpa MKOB,3aIaHHbIX

qu,OTPGBKH,HHTepBaHBI;BaHI/ICBIBaTLI/IXHaaﬂl"eraI/IquKOMHSLIKe

OTMeYaTLBKOOPAMHATHONIIIOCKOCTUTOYKUIIO33/TAHHBIMKOOPAMHATAM;;CTPOUTHEI'padUKHHEC
JIOKHBIX3aBUCUMOCTEH,3aJaHHBIX () OPMYJIaMH,BTOMYHCIECIIOMOIIBIO U POBBIXIIA00paTOp
UH.

[MpuMeHATH,M3yYaTHIPEUMYIIeCTBA, HHTEPNPEeTUPOBATHIPaPUICCKUIICTIOCOOTIPEICTAaBICHHU I
MaHaJIn3apa3zHoo0pa3zHOMKU3HEHHOMMH(OpMAaIHH.

OcBauBaTh NoHsITHE (YHKINH, OBJIaJIeBaTh (PYHKIIUOHAIBHON TEPMHUHOJIOTHEH.




dopmynamu.Urenuerpadpu
KOBpEaIbHBIX3aBUCUMOCTE
7.

Ioustnedpynkuun.l padpuxdy
Hkiuu. CBoiictBadyHKIMH. JI
nHelHaspyakuus. I loctpoen
nerpaduKaTuHEHHOUPYHKITN
n.I'padbuxdyarmny=|x|

Pacno3HaBaThIIHHEHHYIODYHKITHIOY=KX+b,0 MU chIBATHEECBONCTBAB3aBUCUMOCTHOT3HAYE
HUiK03 G dunmeHToBKub.
CTtpouts rpaduku THHESHHOW PyHKIIHU, PYyHKIIUU

=|x].

C|II|0.J1]>30BaT]> Hu@poBbIe pecypcehl Ul HIOCTPOCHUSI
I'padukoB ¢dyHKUIMI W U3ydeHHsT UX CBOUCTB. I[IpHBOAWTH HOpUMEpHl JMHEHHBIX
3aBHCHUMOCTEN B peaJIbHBIX IMpOIlleccax U sIBICHUSIX

IToBTOpPEHUE U
0000menune(64)

IToBTOpEHUE OCHOBHBIX
MOHSATUU U METOJOB Kypca 7
Kjacca, 00001 eHre 3HaHUA

BbiOupaTh, MNpPUMEHATH OLEHUBATHL  CHOCOOBI BBIYHCIICHUH,

npeoOpa3oBaHMil BRIPAKCHUH, PEIICHUS yPaBHEHUH.

CpaBHCHUA YHCCII,

OcymecTBaASTh CaMOKOHTPOJIb BBITIOJHSAEMBIX JEHCTBHII M CaMONpPOBEPKY pe3yabTaTra
BBIYMCIICHUH, mNOpeoOpa3oBaHuWi, nocTpoeHui Pemath 3amaum W3 pealbHON JKU3HH,
NPUMEHSITh MaTeMaTH4YeCKHe 3HAHUS [T pEIICHHS 3a1ad U3 IPYTUX IPEIAMETOB.

Pemnath TEKCTOBBIE 3agaviu, CpaBHUBATDb, Bl;IﬁI/IpaTb CIIOCOOBI peuICHuA 3aJa4n




8 KUIIACC

KoanuectBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB H TeM undpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
bu6mmorexa [IOK
1 q .K 1
ucna v Beuucienus. KBagparasie KOpHI 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienus. CTeneHb ¢ 1eNIbIM 7 bu6mmorexa [IOK
II0Ka3aTeyieMm https://m.edso0.ru/7f417af8
3 AnrebpanyecKkre BhIPaXKCHUSI. 5 1 bubnmnorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKEHHUS. 15 1 bubnmnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHHs 1 HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
7 .H 12 1
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O .0 S)
YHICIUH. LCHOBHRIC HOMITHA https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
9 () 4 9
yHKUHH. THCI0BLIE GyHKLAH https://m.edso00.ru/7f417af8
bu6mmorexa [IOK
10 II 606 6 1
OBTOpEHIE 1 000bIetHE https://m.edso0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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Ha3Banmue

pasaeJia(reMbl)
Kypca(4HcJIo YacoB)

OcHoOBHOe coiep:kaHne

OcHoBHBIE BHU/bI 1€ATCIBHOCTH oﬁyqamnmxm

Yucaa "
BbIYMCJICHHS.

KBaapaTHbie KOpHH
(159)

KBanpaTHbiii KOpeHb U3 4YHUCIIA.
I[MTousitue 00 MppaUOHAIEHOM
qucJe. JlecsaTuaHable MpUOITMKESHUS
UPpPALMOHAIIBHBIX YHUCEIL.
HetictBurenbHbie uncia. CpaBHECHHUEC
AEeNCTBUTEIbHBIX UHCEII.
Apudmernyeckuii KBaJIpaTHBIN
KOPEHb.

Vpasaenue Buaa x°=a. CpolicTBa
apu(pMETHUIECKUX KBaJIPaTHBIX
KopHel. [IpeoOpazoBaHNe YNCITOBBIX
BBIPAYKECHUH, coAepKAINX
KBaJgpaTHbIE KOPHU

@®opMyIMpOBaTHL  ONpeJejieHHe  KBaJIpaTHOTO
apndMEeTUIEeCKOTO KBaJIPaTHOTO KOPHSI.
IIpuMeHATH OTIICpaIlUIO W3BJICUCHUS KBaAPaATHOTO KOPHS U3 YHCIHA,
HCIOJIb3YSl TIPU HEOOXOIUMOCTH KAJbKYJISITOP.
OuneHuBaTh KBaJIpaTHBIC KOPHH IICIBIMH
npoOsMu.

CpaBHUBaTh U YHOPSA0UUBATH pallMOHAJIbHBIC HppaAllMOHAIBHBIC YHCIA,
3alUCaHHbIC C TIOMOILBIO KBA/IPATHBIX KOPHEH.

HccaenoBarh ypaBHEHUE X°=a, HAxOIUTh TOYHbLIE W IPHUOIHIKEHHBIE
KopHu pu a>0.

HccienoBarb cBOMCTBA KBaJpaTHLIX KOpPHEHM, MOPOBOJIS
SKCIEPUMEHTHI C UCTIOIb30BAaHUEM KATBKYJISITOpa (KOMITBIOTEPA).
Jloka3pIBaTh CBOICTBa apuPMETHUECKUX KBaApPATHBIX KOPHEH; MPUMCEHSTH
X JUIS IpeoOpa3oBaHUs BhIPpAKCHUH.
BbINoJHATL MNpPeodpa3oBaHUs BBEIPAKCHUH,
KOpPHH.
popmyt.
BbluMcasaTh 3HaYeHHUsl BBIPAXKCHUM, COAEpKAIIUX KBaJApaTHbIE KOPHHU,
HUCIIOJIb3Yy4 IIPpHU H606XOI[I/IMOCTI/I KaJIbKYJISATOP.

HUcnoan30BaTh B X0AC pCUHICHUA 3ada4d 3JICMCHTApPHBIC MNPCACTaBJICHUA],
CBsI3aHHBIC C HpI/I6.HI/I)KéHHI)IMI/I 3HAYCHUSIMU BCIINYUH.

3HAKOMHUTBHCSI C HCTOPHEH pa3BUTHSI MAaTEMAaTUKH

KOpHS HW3  YHCITIA,

qucJIaMHu ACCATUYHBIMU

YHCJIIOBBIC

coAepKalnux KBaJpaTHbIE
Bripaxkate TiepeMeHHBIE W3 TEOMETPHUYECKHX W (PU3UIECKUX

Yucia 1 BbIYUCJICHUS .
CreneHsp ¢ HeJabIM
nokKasarejaeM

(79)

CrenieHb C LIEJIBIM II0Ka3aTEIEM.
CranagapTHas 3aIiCh YHCIa.
Pa3zmMepbl 00BEKTOB OKPYIKAFOIIETO
Mupa (0T dJIIeMEHTapHBIX

YacTull 10 KOCMUYECKUX
00BEKTOB),IIIUTEIHFHOCTH MTPOIIECCOB B
OKpy>KarolieM MHpE.

CBOJICTBA CTEIEHU C LETBIM
rmokaszarejeM

DopMyJTHPOBATH ONPeieieHNe CTCIICHH C I[EeJIBIM MTOKa3aTeIIeM.
IMpencTaBasaTh 3aMUCh OOJIBIITUX U MAJIBIX YUCEJI B CTAHJIAPTHOM BHUJIE.
CpaBHHBATD YHCJia U BSJIMYHHBI, 3alIMCAHHBIC C UCIOJIb30BAHUEM CTCICHU
10.

Hcnosib30BaTh 3alIMCh YMCEI B CTAaHIAPTHOM BH/IE /I BIPpAKCHHUS Pa3MEPOB
00BEKTOB, JUTUTESIBHOCTHU TIPOI[ECCOB B OKPYKAIOIIEM MUPE.
®opMyJIMPOBATh, 3aNIUCHIBATH B CHMBOJINYECKO# (popMe 1 HILIIOCTPUPOBATH
nMpUMepaMu CBOWCTBA CTCIICHU

C meabIM ImoKa3aTeiIeM.

IIpumeHsTH cBO¥iCTBA CTEIICHU JJIsI IIpeoOpa3oBaHUs

BBIP@XKCHUH, COACPIKAIINUX CTCIECHH C 1ICJIBIM ITOKa3aTeyieM. BHIMOJIHATH
JeifiCTBUS C YHCIIaMH, 3alTUCAHHBIMU B CTAHIAPTHOM BHE (YMHOXKECHUE,
IeJIeHue, BO3BEICHUE




B CTCTICHB)

Anredpanveckue
BbIpasKeHHs.

KBaaparnblii TpéxwieH
(54)

KBanpartubiit Tpéxunen. Paznoxenue
KBaJIpaTHOT'O TpEXUIeHa Ha
MHO>KHUTEIHN

Pacno3HaBaTh KBaJIpaTHBIA TPEXUIIEH, YCTAHABINBATh BO3MOYKHOCTH €T0

Pa30KeHUsI Ha MHOYKUTEIIH.
PackiaabiBaTh HA MHOKUTEIH KBAAPATHBINA TPEXUIIEH C HEOTPUILATEIbHBIM
JUCKPUMHUHAHTOM

Aﬂreﬁpanqecxne Anre6panquKaﬂ I[p061.,. I[OHyCTI/IMBIe 3anuchbiBaTh anre6pa1/1quKHe BBIPpAXCHMUA. Haxoauth o0sacTh
BBIPasKeHHUSL. 3HAYCHHS MepEeMEHHBIX, B XOQAmux B | ONPEICICHHsS  PAIMOHANBHOTO  BBIPAKCHHS. BBINOJIHATL  YKUCJIOBBIC
Anredpanieckast AITCODANTCOKIC BB K LIS MOJCTAaHOBKH W BBIYHCJIAATH 3HAa4€HHE APOOH, B TOM YHCIE C MHOMOIIBIO
6 p P N p | xampkyjsiTopa @OpMYJIMPOBATHL OCHOBHOE CBOMCTBO allreOpanvecKkoil apoou
Illpso b OCHOBHOE CBOWCTBO anreGpanvecKoi NMPUMEHSITL €ro I IpeoOpazoBaHUs ApoOcii. BBIMOJHATH JeHCTBHA C
(154) npobu. CokparreHue apooeii. anredbpandeckuMu ApoOsiMu. [IpuMeHsTh NpeoOpa3zoBaHUs BBIPAXKCHUM JUIS
Cll0’)keHue, BEBIYUTAHUE, YMHOKEHHE U | PElIeHUs 3anad. Belpaxkare mnepeMennble u3 Qopmyn (pusnyeckux,
nelleHHe  anrebpamueckux  Apobeil. | [COMETPHYECKHX, ONHCHIBAIOIIMX OBITOBBIC CUTYAIIHH )
[MpeoOpazoBanue BBIPKCHUM,
coJieprKalux ajireopandeckKue gpoou
YpaBHeHust KpagpaTtHoe ypaBHenue. Henonnoe | Pacmo3HaBaTh KBaJpaTHBIC yPAaBHCHUSL.
U HepaBeHCTBA. KBagpaTHOC ypaBHeHuwe. @opmyna | 3aNUCHIBaTL  (GoOpMy.ay KODHEH  KBaApaTHOrO  ypaBHCHMS; PpellaTh
KBanpatHsbie KOpPHEH  KBagpaTHOro  ypaBHeHus. | KBaAPaTHBIE ypABHEHHMsI—IIOIHEIC M HEMOJIHBIC.
YPABHEHUS Teopema Buera. I[MpoBoauTHL MpoOCTelIINEe UCCIIETOBAHUSA KBAAPATHBIX YPaBHCHUMN.
(154) PelieHUe ypaBHEHHH, cBomsiuxcsi k | PeIATh  yYPABHEHHs, CBOJSIIMECS K KBAaJAPAaTHBIM, C  IIOMOIIBIO

KBaZpaTHBIM. [Ipocrteiimue apoOHO-
PallvOHAJIIBHBIC YPAaBHCHMU.

Pemienue TEKCTOBBIX 3amayq c
HOMOIIBIO KBaAPATHBIX YPAaBHCHUM

npeoOpa3oBaHUl U 3aMEeHOM TIEpEMEHHOM.

HaouroaaTe 1 aHAJIU3UPOBATHL CBSA3b MEXIY KOPHSIMHM M Kod(ddUIIMEeHTaMu
KBaJpaTHOI'O YPaBHEHUSL.

®opmyaupoBaTe TeopeMy Buera, a Taxke o0OpaTHyIO Teopemy,
NPUMEHSITh 3TH TEOPEMBI sl pelIeHUs 3a1a4. PemiaTh TeKCTOBbIE 3a1a4H




anre0panvyeckuM CrocoOOM :MEepexXOJUTh OT CIIOBECHOW (HOpMyIHUpOBKHU

YCIOBHSI 3aladydl K anreOpandeckor wmoaenu nyTéM COCTaBIICHUS
YpaBHEHUs; pellaTb COCTaBJIEHHOE YypaBHEHHE; WHTEepPIPEeTUpPOBaTh
pe3yibTar.

3HAKOMHUTBHCS ¢ MCTOPHEN pa3BUTHS alreOphl

YpaBHenust
N nepaBeHcTBA.

CucreMbl ypaBHeHUH
(13u)

JIluneiitHoe ypaBHEHHME C ABYMs
NepeMEeHHBIMH, ero rpaduk,
OpuUMepbl pelieHus] YypaBHEHUU B
LIEIBIX YHCIaX.

Pemienune cucrem [OByX JIHMHEHHBIX

YpPaBHEHUH C JIBYMSI HEPEMCHHBIMHU.

ITpumepsr peuenust CHUCTEM
HEIUHEWHBIX ypaBHEHUU C JByMs
epEeMEHHBIMH.

I'padnueckas WHTEpIIpeTans
YpaBHEHHUsI C JBYMsI HEPEMEHHBIMU
CUCTEM YpaBHEHUI c JIBYMSI
IEepPEMEHHBIMHU.

Pemenne TEeKCTOBBIX  3ajad c

IIOMOIIBKO CUCTEM YP aBHCHUU

PacniozHaBaTh JTUHENHHBIE YpaBHEHUS C JBYMsI IEPEMEHHBIMH.
Ctpouth rpaQ) UK JTUHEHHBIX YPaBHEHUM, B TOM 4HCIIE
Hcnoan3ys uugposbie pecypchl.

Paznuyare mnapajienbHble U
YPaBHEHUSIM.

Pemiath cuctemnl AByX JIMHEHUHBIX ypaBHEHUU C JABYMsI IIEPEMCHHBIMU
IMOJICTAHOBKOM U CJIOKECHHUEM.

Pemrars mnpocteiiliiue cucreMbl, B KOTOPBIX OJIHO W3 YpaBHEHUU He
SIBJISICTCSI IUHEHUHBIM.

IlpuBoauTh rpauyecKyr0 MHTEpPHpPeTALMI0 PELICHUS ypaBHEHUS C JIBYMs

NEPEMCHHBIMU CUCTCEMY paBHeHPIfI C IBYM: ICPCMCHHBIMU.
Pemiath TEKCTOBbLIE 3agavuau anre6pa1/1qec1<I/IM crrocooom

IePCCCKAOIIUCCA IIpsAMBIC 10 nux

YpaBHeHus YHucioBble HEPABEHCTBA U UX PopMyJIMPOBATH CBOICTBA YMCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATh UX Ha
W nepasencraa. CBOMCTBA. KOOPAWHATHOW MPSIMOii, JOKA3bIBAThH AIreOpanuecKu.
Hepagencrsa(124) HepasencTtBo ¢ omHoi mniepemenHOW. | IIpMMeHAATH CBOICTBA HEPABEHCTB B XOJI€ PEUICHUS 3a1a4.
JluHeliHple HEpaBeHCTBA C OJHOM | Pemrarh JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, H300pakaTh
IepeMeHHON U ux pemenue. CHCTEMBI | pelICHHWE HEPaBSHCTBA HA YMCIIOBOM MPSIMOM.
JMHEHHBIX HEPAaBEHCTB ¢ OjHOi | PelaTrb CUCTEMbl JMHEHHBIX HEPABCHCTB, M300pakaTh PELICHUE CHUCTEMBI
TlepEeMEHHO 1 MX pelICHHE. HEPABEHCTB Ha YMCJIOBOU NPsIMOU
HN300pakeHue penieHust THHEHHOTO
HEepaBEHCTBAa U UX CUCTEMHa
YU CJIOBOM OPAMOU
DOyHKIUU. I[Houstue pyukuu. O01acTh HUcnoab3oBaTh QYyHKIIMOHAIBHYO TEPMHUHOJIOTHIO U
OcHoOBHBIE OmnpeneneHusi © MHOYXKECTBO 3HAUCHUU | CHMBOJIUKY.
NOHATHS yHKIMHU. CiocoObl 3a/1aHnst GyHKOUNH. BeIuncasTh 3HaUYeHUus QYHKIWHI, 3a1aHHBIX GOopMyIaMu
(54) paduk pyakimm. CBOWcTBa (mp HEOOXOAMMOCTH HCIIOIB30BaTh KaIBKYJSITOP); COCTABJIATH TAOJIUIIBI

DyHKINHN ,UX OTOOpa)keHne Ha
rpaduke

3HAYeHHH QYHKITHN.

Crpouts 1o ToUuKkam rpapuku QyHKIHHA.

OnuchbIBaTh cBOHcTBa QYHKIIMK Ha OCHOBE € rpadMuecKoro MpeJICTaBICHHUSI.
Hcnoab3oBaTh GyHKIIMOHAIHHYIO TEPMUHOJJIOTHIO U

CHMBOJIHKY.

HccenenoBarh npuMepbl rpaHkoB, OTPAKAIOIMIMX peEalbHbIE IPOLECCHl H
siBjieHUs. IIpUBOANTHL NPHMeEPbI MPOIECCOB W SIBJICHUU C 3aJaHHBIMU




CBOMCTBaMH.
Hcnonb30BaTh KOMNBIOTEPHBbIE POTrPaMMbI IS TIO0-

Crpoenus rpadukoB GyHKIIMHA U U3YUYCHHUS UX CBOUCTB

DyHKIMH.
Yucaoseie

YHKIHH
i

YreHue U 1MocTpoeHue rpa ukoB
yHKUuH. ITpumeps! rpadpukos
VHKIIUH, OTPaKAFOIINX peaibHbIS

IPOLIECCHI.

HKIIUH, ONUCHIBAIOIINE MPSIMYIO U
o0paTHYIO MPONOPIIMOHAIBHBIE
3aBUCUMOCTH, UX I'padUKH.
I'uniepGomna.

I'padpuxpyHruuny=x>. OyHKIHARY=X>,
y=x?,

y=X,y=I|;rpadpuueckoe peuienue
YpPaBHEHUM U CUCTEM YpaBHEHUN

Haxoauth ¢ nomoubio rpapuka GyHKINH 3HAYCHUE OJHO U3
%aCCManI/IBaeMI)IX BEJIUYUH I10 3HAYCHUIO npyroﬁ.

HECJIOKHBIX ClIydasX BbIpaxxaThb (GOpMyJI0OH 3aBUCUMOCTb MEX/TY
BEJIMYHUHAMU.
OnuckiBaTh XapakTep U3MEHEHUs OJIHOM BEJIMYUHBI B
3aBHCUMOCTHU OT U3MEHEHUS APYyTOH.

Pacno3naBaTthb BUAbl n3ydaembix QyHkunii. [loka3pIiBaTh cXeMaTH4eCKH
MOJIOKGHUE  Ha  KOOPAWMHATHOW  IUIOCKOCTH  rpadukoB  QyHKOUH
Buaa:y=x2,y=x3,

=X, y=x|.

CI0JIb30BaTh (PYHKUHMOHAJILHO-TPaduyecKHe NpeiCcTABJECHMs JJIs PEIICHMS
UCCIICAOBAaHUS YPABHCHUM U CUCTEM ypPaBHEHUH.

IMpumensaTh HudpoBbIe pecypchl s MIOCTPOCHUS rpapUKOB GYHKIIUN

IToBTOpPEHME N
00001eHne(64)

IloBTOpEeHUE OCHOBHBIX TIOHSATHH WU
METOJ0B  KypcoB  7u8  KJaccos,
o06o01ieHre 3HaHU !

Bb10upaTh, NPUMEHSATDH, OLEHUBATH CNOCOOBI CPAaBHEHUS YHCEII, BEIYHNCICHUN,
npeoOpa30oBaHUM BBIpAXKEHHUH, pEIICHNS] YPaBHEHUH.

OcyuecTBASITh CAMOKOHTPOJIb BBINOJHIEMbIX JEUCTBUH W CaMOIIPOBEPKY
pe3yiibTaTa BRIYHCICHUH, NpeoOpa3oBaHUi, IOCTPOCHHUH.

Pemate 3aga4yu U3 peajibHOI KM3HHU, NPUMEHATb MaTeMaTU4YECKUE 3HAHUS
JUISL pELICHUs 3a/1aui 3 JPYTUX IIPEIMETOB.

Pemath TekcTOBBIE 3a/1a4M, CPABHUBATh, BBIOMPATH CIOCOOBI PEIICHUS
3a1a4u




IHNOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoka Bcero Konrpoaubie | Ipaxirieckite flliiy‘JEHI/Iﬂ :)lﬁ[()l;[;OBaTeanme
padoThbI padoThI pecypesI
1 [lonsTHE panoHaIBLHOIO YUCIIA 1
5 ApudmMernueckue IeHUCTBUS C 1
panoHaIbHBIMU YHCTIAMU
3 Apudmernueckue 1eHCTBUA C 1
panoHaIbHBIMU YHCTIAMU
4 ApudmMernueckue IeHUCTBUS C 1
paroHaTFHBIMH YU CIIAMH
5 Apudmernueckue 1eHCTBUA C 1
paoHaIbHBIMU YHCTIAMU
6 ApupmMernueckue IeHUCTBUS C 1
panoHaIbHBIMU YHCTIAMU
7 CpaBHeHue, ynopsiJJouuBaHue 1
palMoHAIBHBIX YHCET
3 CpaBHeHue, ynopsijounBaHue 1
paIMOHATBHBIX YHCENT
9 CpaBHeHue, ynopsiJj0uuBaHue 1
paIlMOHATBHBIX YHCE
10 Crenens ¢ HaATypaJIbHBIM 1 bubnuorexa [JOK
IIOKa3aTeaeM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJIbHBIM 1 bubnmnoreka [HOK

II0Ka3aTCJICM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 CreneHb ¢ HaATypaJTbHBIM bubnmnoreka [JOK
IIOKa3aTesemM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HaTypalbHBIM bubnuorexa [JOK
IoKasareyuemM https://m.edso0.ru/7f4218be
14 CreneHb ¢ HaATYpaJbHBIM
[I0Ka3aTeaemM
15 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAbHON MPAKTUKH
16 Pemennie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOIICHTHI U3 PEaTbHOUN MPAKTHKU
17 Pemennie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
18 Pemennie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOIICHTHI U3 PeaTbHON MPAKTHKU
19 [Ipu3Haku AENMMOCTH, Pa3I0KEHUS
Ha MHOKUTENIM HATypaJlbHbBIX YHCEI
20 [Ipu3Haky AeNMMOCTH, Pa3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
21 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
29 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MpONOPIUOHATBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHasi MPONOPIUOHATBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MpONOPIUOHATHFHOCTH
25 KonTponbHas padbora 1o teme

"PanuoHanpHbIe yncia'



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

butmmoreka [{JOK

26 byKBEHHbIE BEIPAKCHILA https://m.edsoo.ru/7f41feec
97 [Tepemennsie. JlomycTuMble 3HAUSHUS
MIePEeMEHHBIX
28 dopMmybl
29 DopmyIIbl
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPKCHHH, PACKPBITHE CKOOOK U bubmorexa [JOK
https://m.edsoo.ru/7f41fafa
MpHUBEICHNE MOOOHBIX ClIaraeMbIxX
[Ipeo6pa3oBanne OYKBEHHBIX
31 BBII)pa)KI;HI/If/'I, paCKpZITHe CKOOOK | bubmmorexa LOK
https://m.edsoo0.ru/7f41fd70
MpHUBEICHNE MTOI0OHBIX CIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX
32 BBIPAXKEHUH, pacKpbITHE CKOOOK U
MIPUBEICHHE TTOTOOHBIX CIaraeMbIX
[Ipeo6pazoBanre OYKBEHHBIX
33 BBIPQKEHUH, PACKPBITHE CKOOOK U
MpUBEICHNUE MOTOOHBIX CIaraeMbIxX
34 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubnmnoreka [JOK
[IOKa3aTeaeM https://m.edso00.ru/7f421382
35 CBoJiCTBa CTENIEHH C HATYPaJIbHBIM bubnmnorexa [JOK
IIOKa3aTeaeM https://m.edsoo0.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaTbHBIM bubnmnoreka [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f4218be
bu6nuoreka [IOK
37 Mrorousietb: https://m.edsoo0.ru/7f42276e
38 MHoOro4IeHBI bubmorexa HOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CrnoxxeHue, BEIMUTAaHUE, YMHOKEHUE bubnmnoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nuoreka [IOK
MHOI'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [JOK
MHOTOWICHOB https://m.edso00.ru/7f423182
43 DopMyIbl COKpPAIIEHHOTO bubnmoreka [JOK
YMHOKECHUS https://m.edso00.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubmunoreka IIOK
YMHOXEHHS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpPAIIEHHOTO bubnmnoreka [JOK
YMHOKEHUSA https://m.edsoo0.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO bubmmoteka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAILIEHHOTO bubmmoreka [IOK
YMHOKECHUS https://m.edso00.ru/7f4251d0
48 PaznoxxeHre MHOTrO4JIEHOB Ha bubnuorexa [JOK
MHOXKUTEIU https://m.edso00.ru/7f423312
49 PaznoxeHne MHOTrO4IeHOB Ha bubmuorexa [JOK
MHOXHUTEIH https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4JICHOB Ha bubmuorexa [JOK
MHOXHUTEIIU https://m.edso0.ru/7f4239de
51 Pa3noxeHre MHOTOYJICHOB Ha
MHOXHUTEJIN
59 KonTponbHas padbora 1o teme

"Anrebpanueckue BbIpaXeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, paBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUI
JIuneliHoe ypaBHEHHE C OTHOU
54 TIEPEMEHHOM, PeIlIeHNEe TUHEHHBIX
YpaBHEHUI
JIuneliHOE ypaBHEHHE C OHOU
55 HepeMeHHO}I;IF,) pelieHne HIfHeﬁHBIX bubmmorexa LOK
. https://m.edso0.ru/7f420482
ypaBHEHHIA
JIuHeitHOe ypaBHEHHE C OJHOM
56 NEepEeMEHHOM, pelIeHNe JTHHEHHBIX
YpaBHEHUN
57 Pemenue 3aga4 ¢ mnomMoIpbro bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemrenue 3aga4 ¢ TOMOINBIO bu6nmoreka [IOK
YpaBHEHUN https://m.edsoo0.ru/7f420806
59 Pemenue 3aga4 ¢ mnomMoIbro bubmuorexa [JOK
YpaBHEHHU https://m.edso0.ru/7f4209a0
60 Pemienue 3a71a4 ¢ MOMOIIBIO bubmmorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f420e6e
61 JIuneliHOe ypaBHEHHE C IByMs bubnuorexa [JOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
62 JluneitHoe ypaBHEHHE C IByMS bubnmnoreka [JOK
NIEpEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JINHEHHBIX YpaBHEHUIN bubnmnorexa [JOK
C ABYMsI IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema ABYyX JIMHEHHBIX YpaBHEHUN

C AByMA ICPCMECHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema IByX JIMHEMHBIX YPaBHEHUI

05 C IBYMs TIEPEMCHHBIMH
66 Cucrema ABYX JIMHEHHBIX YpaBHEHUI
C IBYMs NI€PEMEHHBIMH
67 Pemrenune cucrem ypaBHEHUA Bubnmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHHMA bubmmorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIM bubmorexa HOK
https://m.edso00.ru/7f4287d6
70 Pemenune cucrem ypaBHEHUA
71 Pemenue cucreM ypaBHEeHU
79 KonTponbhas pabora o teme bubmmoreka [JOK
"Jlunelinple ypaBHeHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha IpSAMOit brbmmorexa LTOK
https://m.edsoo.ru/7f41de76
bubnmnorexa [JOK
74 HHeTOBbIE MpOMEAKy TRt https://m.edsog ru/7f41dff2
75 UucoBbie TPOMEKYTKH
76 PaccrostHre MexXay ABYMS TOUKaMH
KOOPAMHATHOU IIPSIMOM
77 PaccrostHie Mexay AByMs TOUKaMH
KOOPJMHATHOW MPSIMOM
78 [IpssMoyTrobHAs cuCcTEMa KOOPIUHAT bubnmoreka [IOK
HAa IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbpHas cucteMa KOOpAUHAT bubmmoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnuorexa [JOK



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

dbopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKoB, 3aJaHHBIX

bu6nmoreka [IOK

81
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
84 Urenue rpaduikoB peaibHBIX bubnmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpadukoB peanbHBIX
3aBUCUMOCTEN
bu6nmoreka [IOK
86 I1
OUATHE BYHKLLIH https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIIN
bubmuoreka [JOK
88 i i
CBoficTaa QyHicunii https://m.edsoo0.ru/7f41f078
. . bu6nmoreka [IOK
89 C
BoficTBa ynicuil https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
%0 Juneiinas dynxum https://m.edsoo.ru/7f427282
N bubmuorexa [JOK
91 JI
unciinaz pyniuns https://m.edsoo.ru/7f427412
92 [TocTpoenue rpaduxa IuHeHON bubnmnoreka [JOK
byHKIIN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TMHEHHON
byHKIIUN
94 I'paduk pyHKIHH y =[X|
95 I'padux pynkumm y =[x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

KonTponbhas pabora o teme bubmmoreka [IOK
96 ' 1
"Koopaunats! u rpapuku. @yHkuun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHNE OCHOBHBIX MOHATUH U
97 METOIOB Kypca 7 Kiiacca, 00001IeHne 1 Bubmiorexa IIOK
Hu P ’ B https://m.edsoo.ru/7f429c6¢c
3HAHUI
[ToBTOpEHHE OCHOBHBIX MMOHATHH U
98 METOJIOB Kypca 7 Kiacca, 00001eHne 1 Bubmrorexa LIOK
le P ’ - https://m.edso0.ru/7f429f32
3HAHUN
[ToBTOpEHME OCHOBHBIX MOHITUHN U
99 METOIOB Kypca 7 xiacca, 000011eHne 1 Bronrorexa LIOK
le P ’ - https://m.edso0.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOIOB Kypca 7 Kiiacca, 00001IeHne 1 Bubmiorexa IIOK
Hu P ’ - https://m.edsoo.ru/7f42a27a
3HAHUI
101 Hrorosas xoHTpoapHas pabora 1
[ToBTOpEHNE OCHOBHBIX MOHATUH U
102 METOIOB Kypca 7 Kiiacca, 00001eHme 1 Bubmorexa [JOK
Hu P ’ H https://m.edso0.ru/7f42a900
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIIACC

KoanuyecTBo yacos DJIeKTPOHHbIE
JI:;')H Tema ypoka Beero Kontpoabusbie | IlpakTHueckue f:;:ennﬂ :)Ig[()l:ll;(())]';:;eeﬂbﬂble
padoThI padoThI pecypesI
1 KBagparHslil KOpeHb U3 YUCIIA 1 brbamorexa LTOK
https://m.edsoo.ru/7f42d452
bubnmnoreka [JOK
2 [TonsTHE 00 MPpPALIMOHAIIEHOM YHCIIe 1 httos://m.e dSO(]fru I7f426aaa
3 JlecsiTuuHble MPUOTUKEHUS 1
HPPAIMOHATIBHBIX YUCET
4 JlecsaTuHbIC IPUOTUKCHUS 1
UPpalMOHATLHBIX YUCET
JleficTBUTEIbHBIC YUCTIA
CpaBHEHHE IEUCTBUTEIBHBIX YHUCET
7 CpaBHEHME I€MUCTBUTENIBHBIX YUCET
8 ApudmMeTnueckuit KBapaTHBII 1
KOPEHb
9 YpaBHeHHE BHJA X2 = a 1
10 CaoiicTBa apPI(I)MeTfI‘Iecde 1 bubnuorexa [JOK
KBaJIpaTHBIX KOpPHEHN https://m.edso00.ru/7f42d862
11 CoiicTBa apupmMeTuyecKux 1 bubnmnorexa [JOK
KBaJPAaTHBIX KOPHEN https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHme YUCIOBBIX
12 BLII)pach;HHﬁ, cozieprKalmux 1 bubnnorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [Ipeobpa3oBaHue YUCIOBBIX 1 bubnmnorexa HOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAXKECHUI, COAEPIKAIINX
KBaJpaTHbIC KOPHU

https://m.edsoo.ru/7f42ded4

[Tpeobpa3oBaHme YUCTOBBIX

bubmuorexa [JOK

14 BHIPECCHHH, COACPRatix https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
[Tpeobpa3oBaHme YUCIOBBIX

15 BBIPAYKEHHI, COJIEPKAIINX bubnnorexa LIOK

https://m.edsoo0.ru/7f42e262

KBaJIpaTHbIE KOPHU

16 CremneHs ¢ 1ENIbIM TTOKa3aTesIieM bubmmorexa [JOK

https://m.edsoo.ru/7f4354a4

CrangapTtHas 3aluch Yucia.
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO

17 Mupa (0T 3JIE€MEHTAPHBIX YACTHUIL 10 bubmmoreka [JOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTETHLHOCTH TIPOIIECCOB B
OKpYKaroIIeM MUPE

18 CBoiicTBa CTENIEHU C 1IEJIBIM bubmuorexa [JOK
IOKa3aTeseM https://m.edsoo.ru/7f435648

19 CBo¥CTBA CTEIICHH C IICJIBIM bubmuorexa [JOK
MoKa3aTeyieM https://m.edso00.ru/7f435648

20 CBoJiCTBa CTENEHHU C LEJIBIM bubnmnorexa HOK
MOKa3aTesieM https://m.edso00.ru/7f435648

21 CBOICTBA CTENEHH C LIEJIBIM bubmuorexa [JOK
MoKa3aTeyjieM https://m.edsoo0.ru/7f43599a

29 CBoiiCTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
IoKasarejieM https://m.edsoo.ru/7f435ed6

23 KBanpaTHbiil TpéxduiieH

24 KBanpaTHblii TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25 Paznoxenne kBagpaTHOTO bu6nunoreka [IOK
TpEXUYIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenue kBaapaTHOro bubmuoteka [IOK
TpEXUWICHA HA MHOKUTEIU https://m.edsoo0.ru/7f42fd38
KonTtponbHas paboTa mo Temam
27 "KBanpartubie kopau. CTeneHu. Bubnuorexa LIOK
Kpapatibiii Tpexren” https://m.edso0.ru/7f42ec80
bubnmnorexka [HOK
28 Anrebpanrieckas Apodh https://m.edsog ru/7f430382
JlonycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
asre0panyecKre BhIPaskeHUs
JlomycTrMBble 3HAYCHUS
30 MePEMEHHBIX, BXOJISIIIHNX B
anreOpanyecKre BEIPasKeHUs
31 OCHOBHOE CBOMCTBO butmmoreka [JOK
anredpandeckoit Jpoou https://m.edso00.ru/7f4308e6
. bu6mmoteka [IOK
32 Coxpanerie Apodei https://m.edsocl)l. ru/7f430a8a
. bubnuorexa [JOK
33 Coxpamene apodei https://m.edsoclj ru/7f430f44
. bubmmorexa [JOK
34 Coxpaterie 1podei https://m.edsog ru/7f430f44
35 CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE bubnmnoreka [JOK
U JiefieHue anreOpandeckux apooeit https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
U JIeNIeHUE anreOpandeckux Apooeit https://m.edso0.ru/7f4315c0
37 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeNIeHUE anreOdpandeckux Apooeit

https://m.edsoo.ru/7f4318c2

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOXKCHHUC

bu6nmoreka [IOK

38
U JIeNieHue anredpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeobpazoBanue BbIpaKCHUH,
39 coJiepKaIux aareopandeckue bubmorexa [TOK
ACPatl P https://m.edsoo.ru/7f43259¢
npodu
[IpeobpazoBanHme BEIpaKEHUH,
40 cop e XI:a X aired I;.I/I‘ICCKI/Ie bubmorexa HOK
Acpxam P https://m.edso00.ru/7f432736
npodu
IIpeoOpa3oBaHye BEIpAXKEHUH,
41 cop e xrc)a ux anreo I;qucme bubmmorexa [IOK
AcpHatt P https://m.edso0.ru/7f432736
apobu
KonTponbhas pabora no teme bubnmoreka [JOK
42
"AnreOpanueckas ApoOs" https://m.edso00.ru/7f431d36
bubmuorexa [JOK
4 K
3 BA/IATHOS ypaBHicrHe https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHHE bubmmorexa [JOK
APATHOE YP https://m.edso0.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa LHOK
P P https://m.edsoo.ru/7f42eela
46 ®opMyia KOpHEH KBaJpaTHOIO bubnnorexa HOK
ypaBHEHUs https://m.edsoo.ru/7f42f158
47 dopMyra KOpHEH KBaJIPaTHOTO bubnmnorexa [JOK
YpaBHEHHUS https://m.edso0.ru/7f42f3f6
48 ®opMyia KOpHEH KBaJpaTHOrO bubmunoreka IIOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa TIOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
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https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

butmmoreka [{JOK

50 Teopema Breta https://m.edso0.ru/7f430076
51 Pemienne ypaBHEeHUH, CBOASIIMXCS K bubmmoteka [IOK
KBaJpaTHBIM https://m.edso0.ru/7f43c542
52 Pemenne ypaBHeHuUH, CBOASAIIMXCA K bubnmoreka [JOK
KBaJPAaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiime npoOHO- bubnunoreka IIOK
palMOHAJIBHBIE YPABHEHUS https://m.edso0.ru/7f4328¢c6
54 [Ipocreiimme qpo6HO- bubnuorexa [JOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C bubnuorexa [JOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pemienue TeKCTOBBIX 3a1a4 C bubmuorexa [JOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{8f6
57 Konrpomnsnas pabota o teme bubnmoreka [IOK
"KBanpaTHble ypaBHEeHuUs" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHHE C IBYMS
58 MepEMEHHBIMH, €T0 TpaduK,
IIPUMEpPHI PEIICHNs YPaBHEHUH B
LEJBIX YUCIIAaX
JIuneliHoe ypaBHEHHE C IBYMs
59 MepEMEHHBIMH, €T0 TpaduK,
IIPUMEPHI PEIICHNS YPAaBHEHUN B
LEJBIX YUCIIAX
JIuneliHOEe ypaBHEHHE C IBYMs
60 HEpPEMEHHBIMH, €ro rpadux,

IIpUMEpHI PEIICHUs YPaBHEHU B
LEJBIX YHCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenne cucreM nByX JIMHEHHBIX
YpPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

Pemienue cucrtem ABYX JIMHEWHBIX
ypaBHeHI/Iﬁ C ABYyMA ICPCMCHHBIMUA

63

Pemenue cucrem AByX JIUHEHHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

64

IIpumepsl pemeHns cucTeM
HEJIMHEUHBIX YPaBHEHUN C ABYyMS
HEPEMEHHBIMU

65

[Ipumepsl perieHus cucrteM
HEJIMHENHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

66

['paduueckas naTEepIpeTaIIys
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpHIpETALIUSL
YpaBHEHHUS C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6nunoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pelienne TekCTOBBIX 33724 €
MMOMOUIBIO CUCTEM YPaBHEHUM

69

Pemenne TekcTOBBIX 33724 €
IIOMOILBIO CUCTEM YPAaBHEHUI

70

Perienne TeKCTOBBIX 3a4ad ¢
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

71

UucnoBble HEPABEHCTBA U UX
CBOMCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

UucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOI TEepeMEHHOMN
74 JIunelinble HEPaBEHCTBA C OIHOU bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM bu6mmoteka [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeitnble HepaBeHCTBA C OJJHOM
MEPEMEHHOM U UX PEIICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubamnorexka [HOK
OJIHOM IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42ch88
78 CucteMbl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM MIEPEMEHHOM U X PELICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOYM IIEPEMEHHOM U UX PEIICHUE
N3ob6paxkenune pereHus JTMHEHHOTo
80 HEPaBEHCTBA U MX CHCTEM Ha bubmmorexa [IOK
papere N https://m.eds00.ru/7f42c9e4
YUCJIOBOM TIPSIMOi
N3o0paxkeHne pereHus TMHSHHOTO
81 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [JOK
P . . https://m.edso0.ru/7f42c9e4
YHCIIOBOM MPSIMOiA
KonTponbhas pabora no temam
82 "HepasenctBa. Cuctemsl
ypaBHEHHH"
bu6nmoreka [IOK
83 [Tonstue Gpynkuuu
yman https://m.edsoo.ru/7f433c12
84 OO6macTh ornpeiesieHnst © MHOYKECTBO bubnmnorexka [HJOK

3HAaYeHUH (PYHKLIUU

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CrniocoOwI 3a1anus GyHKUMN

86 I'padux pyHkumm
87 CaoiicTBa GyHKINH, UX
0TOOpakeHHE Ha rpaduke
88 Urenue u moctpoeHue rpadukoB
byHKIUH
89 [Tpumepst rpaduKoB QYHKIIHIA,
OTpaXKaIOIUX PEaJIbHBIE TTPOIIECCHI
O yHKINH, OMUCHIBAIOIIUE TIPIMYO U
90 06};)aT?{yK; nponopumf{anmfme ’ bubmmorexa LTOK
SABHCHMOCTH, X rpathHKI1 https://m.edsoo.ru/7f434bbc
91 ['unep6ona
92 ['unepbona
bu6mmorexa [IOK
93 Ipadux pymrm y =x* https://m.edsoc]f ru/7f4343e2
bu6nuoreka [IOK
%4 Ipadux pymrm y =x* https://m.edsog ru/7f434572
Oyakuu y =X,y =x3,y =YX,y =
95 |x|};]rp§(1)nti/ecm?;)eme’ﬂ¥1e J bubmorexa HOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM ypaBHEHUU
Oyarmun y =x2, y=x3, y =YX,y =
96 |X|};]FpI:(l)H‘i/CCKO’e>;)CHIe,HZIe ’ Bubmmorexa [IOK
. . https://m.edsoo.ru/7f434eb4
YPaBHCHHI U CUCTEM yPaBHCHHN
[ToBTOpEHNE OCHOBHBIX MOHITHIA U
97 METOJIOB KypcoB 7 U 8 KIIacCOB, bubmmorexa LOK
S S —— https://m.edsoo.ru/7f4371aa
98 [ToBTOpEHNE OCHOBHBIX ITOHATHN U bubmmoreka [IOK

METOJI0B KypcoB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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000011IeHNE 3HAHUHA

[ToBTOpEHKE OCHOBHBIX MOHITUH U

bu6nunoreka [IOK

99 METOJIOB KypeoB 731 8 kaccos, ! https://m.edsoo.ru/7f437510
000011IeH1E 3HAHUNA
[ToBTOpEHKME OCHOBHBIX MOHITUHN U
100 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 Bubmorera TIOK
FIOB KYP . ’ https://m.edso0.ru/7f4376b4
000011IeHre 3HAHU
bubmuorexa [JOK
101 HroroBast koHTpobHAs paboTa 1 httos://m.edsoo.ru/7f436b88
[ToBTOpEHKE OCHOBHBIX MOHITUHN U
102 METOJOB KypcoB 7 U 8 KJ1acCOB 1 bubmorexa [JOK
FIOB KYP . ’ https://m.edso0.ru/7f437858
000011IeHre 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

 Anre6pa, 7 xnacc/ Jopodees I'.B., Cysoposa C.b., bynumosuu E.A. u
apyrue, AkunonepHoe oouectBo «M3narensctBo «lIpocBenenue»
» Anrebpa, 8 knacc/ Jlopodees I'.B., CyBoposa C.b., bynumosud E.A. u

npyrue, Axkimoneproe oobmectBo «M3natenpcTBO «IIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

-1. A.I1. Epmoga, B.B. I'ono6oponpko, A.C. EpmoBa CamocTosSITeIbHBIC U
KOHTPOJIbHBIE pa0OTHI IO ayiredpe U reoMeTpuu i 9 knacca, - M.: Unekca,
2017.

2. 51 cpam OI'D. Maremartuka. 9 knacc I'ocygapcTBeHHass UTOTOBast
artectanusg Tunossie TecToBble 3ananus / U.B. Smenko, C.A. IllecTakos,
A.C. Tpenanun, A.B Cemenos, [1.1. 3axapoB - M.: «9k3amMen»

3. KononoB A.{. 3agauu no anredpe ansa 7-9 ki

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
http://www.mccme.ru/ http://window.edu.ru/

http://window.edu.ru/window/method/ http://www.edu.ru/



