MPUIIOKEHHUE K OCHOBHOM 00pa3oBaTenbHOM porpamme
OCHOBHOTO 00111eT0 00pazoBanus Ha 2024-2025 y4ueOHbIi To1,
yTBEpXACHHOM npuka3oM oT 27.08.2024 roga Ne 294-ox

PACCMOTPEHO
Ha 3aceJaHui MeToIMuecKoro coBera,
mpoTtokod Ne 3 ot 26.08.2024 rona

Pabouasi nporpamma
1o y4eOHOMY npeaMery «Ajaredpa»
1Jis1 o0yuarommuxcs 7,8 kiiaccon
Ha 2024-2025 y4eOHbIi 1oj



INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISeTCSs OJHMM M3 ONOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUsS: OHA
o0OecrieunBaeT M3yuyeHUE NPYrHX AUCHUUIUIMH, KaK €CTECTBEHHO-HAyYHOro, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIs MPOJODKEHHS 00pa3oBaHMS M B MOBCEIHEBHOHN JKU3HHU.
PazButie y oOywarommxcs HayuyHbIX MPEJICTaBICHUA O TMPOUCXOXKIECHUHM M  CYIIHOCTH
anredpandeckux adCTpakiuid, crocode OTpaKeHHUST MaTEMaTHYEeCKOH HAYKOW SIBIIGHUU W MPOIIECCOB
B IIPUPOJIe U OOIIECTBE, POJIM MATEMAaTHYECKOI0 MOICTUPOBAHNUS B HAYYHOM [T03HAHUU U B MPAKTHKE
CHocOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KQUECTB MBILICHHS, HEOOXOMMBIX IS
aJanTaldd B COBpeMEHHOM Iu(ppoBoM obmiectBe. M3ydeHue anreOpbl oOecriedyMBacT pa3BUTHE
yMeHusi HaOI0AaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTHU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOABI, (OPMYIHPOBATH
yrBepkaeHuss. OcBOoeHHE Kypca anreOpbl oOecreynBaeT pPa3BUTHE JIOTMYECKOTO MBIIIICHUS
0o0y4aroluXcsi: OHM HCIONb3YIOT JACAyKTHUBHBIE M HMHIYKTUBHBIE PpacCyKICHHsS, OOOOLIeHHE U
KOHKpEeTH3aIuio, abctparupoBanue u aHagoruto. OOyuenue anredpe mpeanoyiaraeT 3HaYUTEeIbHbINA
00BEM CaMOCTOATEIHHOM JEATENIbHOCTH 00Y4aIOIIUXCs, IOATOMY CaMOCTOSITEIbHOE pelIeHne 3aaa4
SIBIISICTCS pean3anneil e TeIbHOCTHOTO MPUHITUIA O0yUSHHS.

B ctpykType nmporpammbl yuebHOro Kypca «Anredpa» st OCHOBHOTO oO0IIero o0pa3zoBaHus
OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATEIbHO-METOANYECKHEe IUHUH: «Yucna W BBIYHCICHHSY,
«AnreOpanuecKkue BBIPOKEHUS», «YpaBHEHHs M HepaBeHCTBa», «DyHkuum». Kaxnas u3 stux
COJIepKATEIbHO-METOUUECKUX JIMHUIA Pa3BUBACTCA HA NPOTSDKEHUHM TPEX JIET U3YYEHHs Kypca,
B3aMMOJICHCTBYSl C JAPYTMMHU €ro JHUHUAMHU. B Xome wu3ydeHuss ydyeOHOro Kypca 0O0ydarommmcs
NPUXOIHUTCS JIOTUYECKH PACCYXKAATh, MCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBs3M C
9TUM B Mporpammy y4yeOHOro Kkypca «Anrebpa» BKIIOYEHBl HEKOTOpPbIE OCHOBBI JIOTHKH,
NPE/CTaBICHHBIE BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTHYecKOro 0Opa3oBaHUs U CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. Coaep:kaTeslbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Anrebpa» SBISETCS €ro HHTETPHUPOBAHHBIN
XapakTep.

Conepxanme JuHUN «Yncna ¥ BBIYUCICHHS» CIY)KHT OCHOBOHM JJISl JAJIIbHEHINIEro M3ydeHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHHIO
YMEHHUSl TIOJIb30BaThCSl AITOPHUTMaMH, a TakKe MPHOOPETEHUIO TPAKTHUYECKUX HAaBBIKOB,
HEOOXOMMBIX JUIsl TOBCEIHEBHON KMU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUs CBS3aHO C PANMOHATBHBIMH ¥ HMPPAMOHAIBHBIMA YHUCIAMH, (OPMHPOBAHUEM
NpEe/CTaBICHUNH O NEHCTBUTENILHOM YHMCIE. 3aBEpIIEHHUE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHMIO.

Copneprkanue IByX aaredpandyeckux JUHUNA — « AnreOpandeckue BRIpaKeHUs» U «Y paBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO y OOYyYarOImMXCSd MaTeMaTU4YecKoro amnmapara,
HEOOXOMMOro JuIl pelIeHHs 3aJad MaTeMaTHUKH, CMEXHBIX TMpeIMETOB U  IPaKTUKO-
OpPUEHTHPOBAaHHBIX 3anady. Ha ypoBHe ocHOBHOro o0Omiero oOpa3oBaHHs Y4YeOHBI MaTepual
IPyNIUpPYETCS BOKPYT PALIMOHATIBHBIX BBIpaXKEeHUU. AsreOpa IEMOHCTPUPYET 3HAU€HUE MaTeMaTHKU
KaK SI3bIKa JJIs1 TIOCTPOCHUS] MAaTEeMaTHIECKUX MOJIeNIeH, ONMCaHHs TIPOIIECCOB M SIBJICHUN PEaTbHOTO
mupa. B 3amaun oOydeHus anreOpe BXOJAT TakXkKe JalibHEillee pa3BUTHE aITOPUTMHUYECKOTO
MBIIUICHHS, HEOOXOJMMOTO, B YaCTHOCTH, UISI OCBOCHHS Kypca WH(GOPMATHKH, W OBJAJICHUC
HaBbIKAMU JIETYKTUBHBIX paccyxkaeHuil. IIpeoOpa3oBaHne CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Coneprxanue GyHKIMOHATBHO-TpapUUeCKON TUHUM HAllEJICHO Ha MOJy4YeHHEe 00YyJarouMMHUCs
3HaHUN O (YHKIMAX KaK BKHEHIIEW MaTeMaTHMUeCKOW MOJENW I OMUCAHUS W HMCCICTOBAHUS
pa3sHOOOpa3HBIX MPOLIECCOB U SIBIEHUH B Mpupoje U oliiecTe. M3yueHne marepuana crnocoocTByeT
Pa3BUTHIO Y OOYYaIOIIUXCS YMEHHUS HCIIOJIIb30BaTh Pa3jIMYHBbIC BBIPA3UTEIHHBIE CPENCTBA SI3BIKA
MaTeMaTHKHd — CIIOBECHbIE, CHMBOJIMYECKHME, Tpaduyeckue, BHOCUT BKJIaJ B (opMupoBaHue
NPECTAaBICHUN O PO MAaTEMATHKH B PA3BUTHH [TUBWIIN3AIUHN U KYJIbTYPHI.



CornacHo yueObHOMY miaHy B 7-9 kilaccax u3y4aercsi Y4eOHBIH Kypc «Anredpay», KOTOpBIHA
BKJIIOUYAET CJIEAYIOIUE OCHOBHBIE pa3fielibl coAepxanus: «Hucnaa u BEIYUCICHUD», «Anredpandeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha u3ydenune ydyeOHoro xypca «Anredpay» orBoautcs 306 dacos: B 7 kiacce — 102 gaca (3
yaca B He/ielo), B 8 kiacce — 102 yaca (3 gaca B Heento), B 9 kiacce — 102 yaca (3 yaca B HeeNi0).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue IEHCTBUS ¢ PallMOHATIBHBIMM yuciaMu. Perienue 3aiad U3 peanbHOU
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelleM: OIpeJesieHHe, PpeoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX 4ncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JpoOu B BHJE NPOLIEHTOB. TpU OCHOBHBIE 33[aul Ha IPOLIEHTHI, PELICHUE 33a]a4 U3 pealbHOU
IPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLMOHAIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NEPEMEHHOW. JlOIyCTUMBbIE 3HAYECHHS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH  MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEACHUM, NMpaBMila PacKphITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHownenbl 1 MHOrouwieHbl. CteneHb MHorouseHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4eHOB. DopMynbl COKpaIIEHHOTO YMHOXKEHHS: KBAApaT CyMMbl M KBaApaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUiia NMPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpPaBHEHUU.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO YpAaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JHMHEHHBIX
ypaBHEHUN C JABYMsI TIepeMEHHBIMHU. PelieHue cucteM ypaBHEHUN CMOCOOOM TIOJICTaHOBKH.
[Tprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucioBbele NpoMEXyTKH. PaccrossHMe Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema koopauHatT, ocu Oxu Oy. AGcmucca ¥ OpAMHATAa TOYKH Ha
KOOpAMHATHOM IulocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢yHkums, e€ rpaduk. ['papuk Gynkimu y = |X|. ['padudeckoe perieHre THMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciaa 1 BLIYUCTICHUS

KBanmpatueiit kopenb u3 uymcna. lloHarue 00 wuppanvoHaibHOM 4wmcihe. JlecaTudHbIE
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncell. CBOMCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH M UX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHHHM M BBIYUCICHUSM. JleiicTBUTEIbHBIC
qHCIa.

Crenens c 11eJIbIM TTOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCIIA.

AuiredpanuecKkue BbIpasKeHUs1



KBazpaTHblil TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas aApoOb. OCHOBHOE CBOWCTBO anrebpanueckod npoou. CrokeHwue,
BBIYUTAHUE, YMHOKEHHE, JIeJICHHuEe ainredpanueckux ApoOeil. PammoHanbHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmme npoOHO-
paloHaIbHbIC YpaBHEHUS.

['paduueckas uHTEpHIpeTas YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
yYpaBHEHUU C JOByMs INepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1au alNredpandeckum crocooom.

YucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCT HepaBeHCTB. JIMHEHHbIE HepaBeHCTBA € OAHOW mepeMeHHOM. CucreMbl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOMacTh ONMpeaeseH!s] 1 MHOKECTBO 3HaueHH (QyHKIH. CriocoOb!
3a1aHus QYHKIIHA.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKImH 1o e€ rpaduky. Ilpumepsr rpadukos
GbyHKIMI, OTpa)karoluX peaabHble MPOILECCHI.

@YHKIHMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHue YPaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucsia ¥ BBIYUCICHUSA

PanmonanbHbIe Yuclia, UPPAMOHATIBHBIC YMCIIA, KOHEUYHbIE U OSECKOHEYHBIEC JIECATHYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBbIE 4YHCIA KaK OECKOHEYHbIE
JecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKHE NEUCTBUS C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEro MHpa, JJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOIIEM
MUpeE.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUN TpeTbEed M 4YETBEPTOM CTENEHEU
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHeHUH.  PelneHme  TEKCTOBBIX — 3aday
anreOpanvdecKuM METOIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JBYyMs IEpEMEHHBIMU. PeleHne cucTeM JByX YpaBHEHHMH, OJTHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpETaLUs CUCTEMbl ypaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Penienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



PemieHne JMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOM. KBaapaTHpie HepaBeHCTBa. ['paduyeckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.

Yucii0BbIe NOCJI€10BATEIbHOCTH U MPOrPecCUm

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTrpuueckas — mporpeccud.  DPopmynbl  N-TO  4WieHa
apuQMeTUYECKOI U FreOMETPUUECKOIN MPOTrPECCHii, CyMMBI MEPBBIX NUJICHOB.

N300pakeHre 4WIEHOB apu(METHUYECKOW M TEeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS IPOTPAMMBI ydeOHOro Kypca «Auredpar
XapaKTEepPU3YHOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaX U MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peau3allid €ro IpaB.,
MPEJCTAaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPakJTaHCKOTO OOIIecTBa (HAImpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTHYEeCKOM
HANPaBIEHHOCTH, OCO3HAHHEM BaXXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIS1 YCTICITHOM Mpo(dheCCUOHATBHON NeITeIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUS U
YKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K JMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEHICHUI, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHUYECKHIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIMEH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TMPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKOW HAayKH Kak cdepbl YeIOBEYECKOW eATeTbHOCTH, ITArloB €€ pa3BUTHS U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHUS MHpa, OBJAJCHHUEM MPOCTEUIIMMH HaBBIKAMHU
HCCIIeIOBATENILCKON JIEITEIbHOCTH;



6) ¢usnuyeckoe BocnuTaHUe, (GoOpMUpPOBaHMEe  KYJAbBTYPbl  30POBbS W
IMOLMOHAIBHOIO 0J1aronoJy4us:

TOTOBHOCTBIO TNPUMEHATH MaTeMaTHYeCKHWE 3HAHHUS B HMHTEpPECaX CBOETO 370POBbS,
BEJICHUS 3/I0POBOr0 00pa3a >KU3HH (30pOBOE MHUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO K€ IpaBa JAPYroro 4ejJoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHEHTalluel Ha NMPUMEHEHWE MAaTeMaTHYeCKUX 3HAHWH IS PelIeHHs 337a4 B 001acTH
COXPaHHOCTH OKpYXarolleid cpefpl, IUIAHUPOBAHHUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJIS1 OKPY’KAIOIIEH Cpebl, OCO3HAaHHEM IJI00ANIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTel UX PELLeHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSAX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JIESTEIbHOCTh, B TOM YHCIE YMEHHUE YYUTHCS Y IPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIIETEHIIMH U3
OIIBITa JPYTHX;

HEOO0XOMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJIEH,
HOHSTHS, THIIOTE3bl 00 0OOBEKTaX W SABJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOYyIOIMUiI KOHTPMEp, KOPPEKTHPOBAaTh NMPUHUMAEMbIC PEIICHUS U
JeUCTBHA, OPMYIHPOBATH U OLICHUBATH PUCKHU U TIOCIEACTBHS, (JOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁnble JeHCcTBUA

Ba3oBble 1oruyeckue AeiicTBus:

® BBUIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXAY IMOHATHUAMH, (HOPMYIUPOBATH OIpPENCIICHUS IHOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIIsl 00001eHus
Y CPaBHEHUs, KpUTEPUU MIPOBOJIUMOTO aHAIN3A;

® BOCIPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE;

®  BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JNaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIO4YEeHUH, YMO3aKIIOYEHNH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IPOTHBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTU4ecKux (HaKkToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH MPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BbIOMpaTh crocob pemieHHusl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® 1CNOJNB30BaThb  BOIPOCHI  KAaK  HMCCIEJNOBATEIbCKUW  MHCTPYMEHT  IO3HAHUS,
dbopmynupoBaTh BOIIPOCHI, ¢dukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULMIO, MHEHMUE;



MNpoOBOAWUTL IO CaAMOCTOSATCIIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN OKCIICPUMCHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  ()OPMYJIHMpPOBAaTh  OOOOIIEHWUST H  BBIBOABI IO  pe3ybTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH MPEATIONI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUISl peLLeHUs 3a1a4K;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpecTaBiIeHUs HHPOPMALIMK U UIUTIOCTPUPOBATH pPElllaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh HH(POPMAIIUH 110 KPUTEPUSM, MPEATIOKECHHBIM YUUTEIIEM TN
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTLHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JaelcTBUA:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEIIMHU
OOILeHHs, SICHO, TOYHO, IPaMOTHO BBIpaKaTb CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/ OOCYKJIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMO TeMBI, TPOOJIEMBI,
pemaemMoi  3aJayM, BBICKAa3bIBaTh WJEH, HAICICHHbIE Ha TOWCK pEIIeHHUs,
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHajora,
00OHapy>KUBATh Pa3IMuMe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NPEICTaBIATh PE3YAbTATHI PEIICHUS 33/1a4H, SKCIICPUMEHTa, HCCICI0BAHNUs, TPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4ETOM 3a1ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
NPY PEIICHNU YYeOHBIX MaTeMaTHIECKUX 3a]1a4;

IPUHUMATD 11€7Ib COBMECTHOH JeSTeIbHOCTH, MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThl, pacmpeaensTb BuAbl padOT, JOroBapuBaThcs, OOCYXIaTh Npolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TpyHmHoBbIX (opmax paboTsl (0OCYXAeHHS, OOMEH MHEHHUIMH,
MO3rOBBI€ IITYPMBl U JIPYTHE), BBINOJIHATH CBOK YacTh pabOTBl M KOOPJMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIIEHUBATh KaueCTBO CBOETrO BKJaJa B
00N TPOYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pelIeHUs 3ajayd (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

BJIAACTH criocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTH4eCKOi 3aJa4u,



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAlIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIBHOCTU IOCTABICHHON LIEIU U YCIOBHUAM,
OOBSICHAT NMPUYMHBI JOCTHKEHHUS WIM HEJOCTHIXKEHHS LeJd, HaXOAWUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJjacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKUe AECHUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaYeHMs 4YMCIOBBIX BBIPAKEHMH, NMPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE POOH.

[lepexonuTh OT 0HOM (HhOPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUUHYIO 1pO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pPE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JETMMOCTH, PA3JI0KEHUE HA MHOKUTEIN HaTypaJIbHBIX YUCEIL.

PemaTts mnpakTHKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMAaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp30Bath anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonsATe npeoOpa3oBaHusl 1IEI0r0 BhIPAKEHHUSI B MHOTOWIEH NMPUBEACHUEM MOA0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYIEHa HAa MHOTOYIIEH,
NPUMEHSTH (OPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXKHUTENS, TPYNIHUPOBKH ClaraeMbIX, IpUMeHeHHUs (HOpMyT COKpamEéHHOIro
YMHOXEHHUS.

[TpuMeHnsaTh mnpeoOpazoBaHMsi MHOTOYICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM MOKA3aTeNIIMU JUIsl TpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuiia Mepexoaa OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METOIbI IPHU PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsI Map YKce, SBISIOIUXCS pEIIeHHEeM JTMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.



Ctpouth B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
NEPEMEHHBIMH, TOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucreMbl 1ByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisiTh M pemiaTh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHkuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJY BEJINYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeEMS,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUMU, U3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konmy oOyuenuss B 8 kjacce oOydaromuiics MHOJYYUT CJEIYIOLIUE MpeIMETHbIE
pe3yabTaThI:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABICHUS O MHOXECTBE JECHCTBUTENbHBIX YMCEN IS
CpaBHEHMsI, OKPYIJIEHUS M BBIYUCICHHMH, M300pa)xkaTh JEHCTBUTEIbHbIE YMCIAa TOYKAMH Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETUYECKOrO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YSl MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHIATH IPE0oOpa30oBaHMsl BbIPaKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEH.

Hcnonp3oBate 3amucu OONBIIMX W MaJbIX YHCET C MOMOMIIBIO JECATUYHBIX ApPoOeH u
creneHer yucia 10.

Auredpanyeckune BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHU C IeNbIM I0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUsS
BBIPAKECHUM, COAEPIKALUX CTEIIEHH C LIEJIBIM TIOKA3aTEIEM.

BBINONHATE TOXKIECTBEHHBbIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U ajire0pandyecKuMU JpoOsiMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumeHsTh 1TpeoOpa3oBaHUsl BBIPAKEHUN [ pEIIeHUs pa3JIMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKU.

YpaBHeHusI U HepaBeHCTBA

Pemarp nuHeiHbIE, KBaApaTHbIE YPAaBHEHUS U PAllMOHAJIBHBIE YPAaBHEHHUS, CBOASAIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUM, B TOM UYUCIIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YypaBHEHUE WIIU
cucTeMa YpaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, U IpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKU 3adauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIbIO COCTABJIEHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHMWiIl, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J1a4M TIOJYYECHHBIN PE3YJIbTAT.

[TpyuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PELLIATh JIMHEIHBIE
HEPAaBEHCTBA C OJHOM NEpeMEHHOM M HUX CHCTEMbl, JaBaThb TI'padUUYECKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA



[lonumaTh ¥ HWCHONB30BAaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENCIATh 3HAUYCHHE (PYHKIMUA IO 3HAYCHHIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = kiIX, y = x2, y = x3y = |x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxy.

K konmy oOyuenus B 9 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTaThI:

Yuciia ¥ BbIYHMCICHUSA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHBIE M HPPAL[OHAJIbHBIE YHCIIA.

Brmonuare apudmernueckue ASHCTBHUS C pallMOHAIBLHBIMU YHCIAMHU, COYETasi yCTHBIC U
IUCbMEHHBIE IPUEMBI, BHIIIOJIHATH BEIUMCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs CTENEHEN € LEJIbIMU [10KA3aTEIsIMU U KOPHEH, BBIUNCIIATH 3HAUECHUS
YHCIIOBBIX BBIPa)KEHUI.

OkpyrisTh JAEWCTBUTENbHBIE YKCIIA, BBINOIHATH NPUKHUIKY pE3yJbTaTa BBIYMCIICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI 1 HePaBEeHCTBA

Pemate nuHeNHBIE M KBaJpaTHblE YpaBHEHUS, YPaBHEHMs, CBOASALIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3ajaud anreOpanvyeckuM CIIOCOOOM C MOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

[TpoBoauTH IpoOCTENIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHEM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WMEET JIM YypPaBHEHUE WIH
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHeENHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPaBEHCTB HA YMCIIOBON MPAMOIL, 3aIIUCBIBATh PEIIEHHE C TTOMOIIbI0 CUMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPU PEIICHUH Pa3IMYHbIX 33/adu.

DOyHKIUHA

PacrniozHaBaTh (pyHKIIMHM H3Y4YE€HHBIX BUI0B. [l0Ka3pIBaTh cCXeMaTUYECKH PacIlOIOKEHUE Ha
KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>DDUIHEHTOB, OMUCHIBATH CBOHCTBA
GyHKIHIA.

Crpouth M M300paxkaTh CXEMAaTUYECKU TpaUKH KBaJIpPATUUHBIX (QYHKIUI, ONUCHIBATh
CBOICTBa KBaJIpaTUUHbIX (PYHKUUN 1O UX rpauKam.

Pacno3HaBath  KBajgpatuuHyro (QyHKIUIO 10  (Gopmysae, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HU, PU3UKH, TEOMETPUH.

YucioBbie MOCIEI0BATEILHOCTH H MPOrPecCHH

Pacno3naBaTh apu(MEeTHUECKYI0 U F€OMETPUUECKYIO NMPOTPECCUU MPHU Pa3HBIX Crocodax
3a/1aHusl.

BbINOTHATE BBIYUCIEHUS C HCMOJb30BaHUEM (QOpMYT N-ro wieHa apumeTHuyeckorl u
TEOMETPUUECKOI MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEe10BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MIIOCKOCTH.

Pemate 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IOCJIEI0BATENIBHOCTSIMH, B TOM YHCIE 3a7adu
W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KATBKYISATOPA, ITU(POBBIX TEXHOJIOTHMN).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
. HanmenoBaHue pa3jie/ioB U TeM (uudposBbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThI pecypebi
1 Yucia v Beruncienusa. PanmonansHble o5 1 bu6mmoreka [JOK
yycia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds0o.ru/7f415090
bubmuorexa [JOK
3 YPaBHCHNS 1 HEPABCHCTEA 20 1 https://m.edsoo0.ru/7f415b90
bubmuoreka [JOK
4 Koopaunats! u rpaduku. OyHKIuu 24 1 https://m.eds0o.ru/7f415090
bu6mmoreka [IOK
5 Topropenne u 0bodmenHnue 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 0
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8 KIIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 0BPA30BATEILHBIC
padoThI padoTsI pecypes
1. [ToBTOpeHue Kypca anreOpsl 7 Kiiacca 6 ]f?tptlgjs]'?/(rﬁe;jasc])lc)()rllf/? £419d08
bubmuorexa [JOK
2 Panponampsie 1podu 22 2 https://m.edso0.ru/7f419d08
bubmnoreka IIOK
3 Kpazpatipic kopin 16 2 https://m.edso0.ru/7f419d08
4. VYpaBHEHUS U CUCTEMB] ypaBHEHUN 30 2 ﬁtptlggl;ll(rﬁe;jasc]foorﬁ/? £419d083
bubmuorexa [JOK
> Hepaserictea 14 . https://m.edso0.ru/7f419d08
bu6mmoteka [IOK
6. PyHKLHH 6 . https://m.edso0.ru/7f419d08
7 C 9 1 bubmorexa [JOK
' TCTEHDb € HETBIM HOKasaTeIeM https://m.edso00.ru/7f419d08
8. [ToBTOpeHmMe Kypca anredpsl 8 Kiacca 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KonuyecTBo yacos Jlara DJIeKTpOoHHbIe U pPOBbIE
u/n Tema ypoka Beero Kourpoubusie IIpakruueckue S oOpa3oBaTe/IbHbIe
padoTbI padoThbI pecypcbl
1. Panmmonansubie ynciaa 1
2. PanmonaneHbie yncna 1
3. UwmcnoBbie BEIpaXEHUS 1
4, YuciioBble BRIpAKESHUS 1
S. BeIpaxeHnus ¢ nepeMeHHbBIMU 1
6.  BeIpaxeHus ¢ mepeMEHHBIMU 1
7. CpaBHeHUE 3HaYEHUH BBIPAKEHUIN 1
8. CpaBHEeHME 3HAYEHUN BBIPAKEHUN 1
9. [TpeoOpa3oBanue BRIpaKCHUN 1
. bubmuorexa [JOK
10. II
peobpasosaiHe BhipaxeHii L https://m.edsoo.ru/7f4211de
11.  CaoiicTBa neicTBUI Ha/ YHCIAMU 1 bubmorexa LIOK
' https://m.edso0.ru/7f421382
12 ToxnectBa. ToXKOeCTBEHHEIE 1 bu6mmoreka [JOK

peoOpa3oBaHuUs BEIPAKESHUN

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

ToxnecrBa. ToXIeCTBEHHBIE

bubmuoreka [JOK

13. .
peo0pa30BaHUAB BIPAKCHHI https://m.edsoo.ru/7f4218be
14 KonTpoasHnas padora Nel mo teme
' «Boipaxenusi. ToxxaecrBa»
15. VYpaBHEHUE U €ro KOPHU
16 JInHeitHOe ypaBHEHUE C OJHOM
' MePEMEHHOMN
17 JInHeitHOe ypaBHEHUE C OJHOMU
' MePEMEHHOM
18 JInHeitHOe ypaBHEHUE C OJHOMU
' NepeMEeHHOMN
19 Pemenne 3anau ¢ nomMoupsro
' YpaBHEHUN
20 Pemrenue 3agad ¢ moMoOIILIO
' YPaBHEHHUH
21 Pemenue 3anau ¢ noMoupro
' yYpaBHEHUI
22. DopmyIbl
KontpoabHnas padora Ne2
23. «YpaBHeHHE C OJHOMH
nepeMeHHOI»
24 HucnoBsle TPOMEXKYTKH
o5 ro Takoe byHKIMSA
26 Brruucnenue 3HaueHn GyHKINUN IO
" ¢opmyie
27 I'paduk pyHkunu bubnmoreka [JOK

https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

28.

29.

I'padpuk hyHKIIM.

[IpssmMast mponOpLHMOHATIBHOCT U €€
rpaduk.

30.

[IpsiMasi MPOMOPIIMOHATBHOCTD U €€
rpaduk.

31 [Ipsamast mponopIHUOHATBHOCTD U €€ bubmuoreka [JOK
rpadux. https://m.edsoo.ru/7f41fafa
32 Jluneitnas yakuus u e€ rpaduk Bu6mmorexa LIOK
' https://m.edsoo.ru/7f41fd70
33 Jluneitnas pynkuus u e€ rpadux.
34. Jluneitnas pynkuus u e€ rpaduk.
35. KonTposbnas padora Ne3 bubnuorexa [JOK
«JluHeiinast GpyHKIHD» https://m.edso0.ru/7f421382
36 OrnpenenieHne CTENEHHU ¢ bu6mmoreka [IOK
" HaTypaJbHBIM II0Ka3aTeJIeM https://m.edsoo.ru/7f42154e
37, YMHOXEHUE U JCTIEHUE CTENCHEN bubmuoreka [JOK
https://m.edsoo.ru/7f4218be
38 VYMHOXEHHE U eJICHNEe CTeTICHEM. Bbu6nuoreka LIOK
' https://m.edsoo.ru/7f42276e
39 Bo3Benenue B creneHb NpoOU3BeICHUS Bbu6mmoreka [IOK
" U CTEICHH https://m.edsoo.ru/7f422930
40. Bo3Benenue B creneHb NpoOU3BEICHUS bubnmnoreka [JOK
U CTCTICHHU. https://m.edsoo.ru/7f422af2
41, OpmHOYJIEH U €Tr0 CTaHJAAPTHHINA BUT bu6mmorexa [JOK
https://m.edsoo.ru/7f422cc8
YMHOXKEHHE OJHOUYJICHOB. bubnuoreka [IOK

42.

Bo3Benenue onHouwieHa B

https://m.edsoo.ru/7f422fca



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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HATYpaJIbHYIO CTETICHb

VYMHOXEHHE OJJHOYJICHOB.

43. Bo3BejeHHE OJHOYICHA B bubmmorexa [IOK
https://m.edso0.ru/7f423182
HaTypaJIbHYIO CTEIICHbD.
44 OyHKIUs y=X° 1 & rpaduk bubmuoreka [JOK
' https://m.edsoo.ru/7f42432a
45 OyHKIHsT y=X° i eé rpaduk. bubnuorexa [IOK
' https://m.edsoo.ru/7f42464a
46 KonTpoubnas padora Ned«Crenenb bubmmorexa [IOK
" ¢ HATYpPaJILHBIM MOKAa3aTeJIeM» https://m.edsoo.ru/7f424c12
47 MHorousieH u ero cTaHAapTHBIN BUT bu6mmoreka [JOK
' https://m.edsoo.ru/7f424fd2
CloxeHue U BBIYUTaHHE bubmuorexa [JOK
48. MHOTOYJIEHOB https://m.edso0.ru/7f4251d0
49 CroxeHue ¥ BEIUUTAHUE bubnuoteka [JOK
" MHOTOYJICHOB. https://m.edso0.ru/7f423312
Co’)keHHe U BbIYUTAHHUE bu6mmoreka [IOK
50.  \morowreros. https://m.edsoo.ru/7f4237fe
51 VYMHOKEHNE OIHOYIIEHA Ha bu6mmoreka [IOK
" MHOTOWICH https://m.edsoo.ru/7f4239de
59 VYMHOXEHHE OHOWICHA Ha
" MHOrowIeH. Plienue ynpaxxHeHun
53 BriHEeceHHe 00111ero MHOKHTES 32
" CKOOKH
54 BriHEeceHHe 00111ero MHOKHTEIS 32
" CKOOKH.
KontpoabHnas padora NeS mo reme
55. | «Cnoxkenue ¥ BbIYATAHUE

MHOTOYJI€CHOB»



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

YMHOXEeHHE MHOTO4YJIeHa Ha

bubmuoreka [JOK

%6.  \morounen https://m.eds00.ru/7f420482
57, YMHOXEHHE MHOTOWJIEHA Ha
MHOTO4WICH
58, YMHOXEeHHE MHOTOYJICHA Ha bu6mmoreka [JOK
MHOTOUJICH. https://m.edsoo.ru/7f42064e
59 YMHOXEHHE MHOTOWICHA Ha Bu6morexa [IOK
| MHOTOYICH. https://m.edsoo.ru/7f420806
60. Paznoxenne MHOro4jIeHa Ha bubmuoreka [JOK
MHOYKHATEITH CIIOCOOOM TPYIITUPOBKH https://m.edsoo.ru/7f4209a0
61, Paznoxxenne MHOrO4YIeHa Ha bubmuoreka [JOK
MHOXKUTEIH CIOCOOOM TPYIITUPOBKH https://m.edsoo.ru/7f420e6e
62 Paznmoxenne MHOTOYJICHA Ha bubmuoreka [JOK
" MHOXXHUTEJH CIIOCOOOM IPYHIHUPOBKH https://m.edsoo.ru/7f427¢32
63 [IpousBeaeHre MHOTOUJIEHOB. bubnuorexa [JOK
' https://m.edsoo.ru/7f427e8a
64, Kontpoabnas padora Ne 6 mo treme bubnunoreka [JOK
«MHOro4JIeHbI» https://m.edso0.ru/7f42836¢
65 Bo3Benenue B kBaipat CyMMBbI U
" pa3HOCTH JIBYX BbIpaXEHUU
66. Bo3Benenue B kBaipat CyMMBbI U
Pa3HOCTHU JBYX BBIPAXKECHUI
67 BosBenenue B KX6 CYMMBI U pa3HOCTH
JIBYX BBIPOKCHUI
68. Eii?;ﬁ:;ﬂ(;:;;;ioé?;?zaccyMMLI u bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
KBaJpaTa pa3HOCTH
PasnokeHrie Ha MHOKUTEIIH C Buborexa [IOK
69. momorbio GopMyIT KBagpaTa CyMMBI U

KBaJ[paTa pa3HOCTH

https://m.edsoo.ru/7f42865a



https://m.edsoo.ru/7f420482
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70.

71.

YMHOXKXEHUE Pa3HOCTH JBYX
BBIPAKECHUN HA UX CYMMY

YMHOKEHUE pa3HOCTH JIBYX
BBIPAKEHUI HAa UX CyMMY.

bubmuoreka [JOK
https://m.edsoo.ru/7f4287d6

72.

73.

74.

75.

Pa3noxeHne pasHOCTH KBaJpaToB HA
MHOXUTCIN

Pa3noxeHne pasHOCTH KBaJpaToB HA
MHOXUTCIIN.

KonTpoJsbnas pabéora Ne7mo tema
«DopMyJ1bl COKPALLEHHOI0
YMHOKEHHSI»

[IpeobpazoBanue 1EIOT0 BHIPAKECHUS
B MHOTOWICH

bu6mmoreka [JOK
https://m.edsoo.ru/7f421044

bubmuoreka [JOK
https://m.edsoo.ru/7f41de76

bubmuoreka [JOK
https://m.edsoo0.ru/7f41dff2

76.

HpI/IMeHeHI/IC Ppa3INIHbIX croco0oB
JJIA pa3jIOKCHUA HA MHOKHUTCIIN.
BriHeceHre MHOXKUTEIS

77.

[IpumeHeHue pa3IMuHbIX CLIOCOO0B
JUISL pa3Io’KEHUsI HA MHOXKHUTEIH.
I'pynnupoBka u BeIHECEHHE
MHOKUTEISI

78.

79.

[TpuMeHeHne pa3IMYHBIX CIIOCOO0OB
JUTSL pa3JIo’KEeHUsl HA MHOXKHUTEIH.
['pynnupoBka 1 BEIHECEHUE
MHOKUTESL.

[TprMeHeHre pa3nuyHbIX CIOCO00B
JUISl pa3JIo’KEHUsI HA MHOXKHUTEIH.
I'pynnupoBka 1 BEIHECEHNE
MHOKUTEISL.

bubmuoreka [JOK
https://m.edsoo.ru/7f41el6e

80.

[IpumeHeHne pa3IuYHbIX CIIOCOO0B
JUIS PA3JI0KEHHs] HA MHOXKUTENN

bu6mmorexa [JOK
https://m.edsoo.ru/7f41e42a



https://m.edsoo.ru/7f4287d6
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[Ipumenenue nmpeoOpa3oBaHM MEITBIX

bubmuoreka [JOK

81. BBIPaXKCHHIL. https://m.edsoo.ru/7f41e8a8
o, | patas aters Jo s on B 0K
N https://m.edso0.ru/7f41ed80
BbIPA:KEHUID)
83, JInneliHOEe ypaBHEHME C 1BYMs
MePEeMEHHBIMU
84, I'paduk nuHeitHOTO ypaBHEHUS C
JBYMsI IEpEMEHHBIMU
85 CucreMbl TMHENHBIX YPABHEHUH € bubnuoreka [IOK
" IByMs IIEpEeMEHHBIMU https://m.edsoo.ru/7f41ea24
86. CucreMbl TUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMHU.
87 Cnioco0 moIcTaHOBKU Bu6morexa [IOK
' https://m.edsoo.ru/7f41ef06
38, Cnioco0 moICTaHOBKH.
89 Cnoco0 1moJICTaHOBKH. bu6mmoreka [IOK
https://m.edsoo.ru/7f41f078
90 Crnioco06 crioxeHus bu6mmoreka [IOK
' https://m.edsoo.ru/7f41f1fe
91 Crioco6 ciioxeHusl. bubmuotexa [JOK
https://m.edso0.ru/7f427282
92 Croco0 ciIoKeHus. Bu6numorexa [JOK
' https://m.edsoo.ru/7f427412
93, Pemenue 3agau ¢ mnoMoIIbIO CUCTEM bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f426d1e
94. Pemenne 3aja1 ¢ MOMOIILBIO CHCTEM
ypaBHEHUH.
95 Pemmenue 3a1a4 ¢ mOMOLIBIO CUCTEM

YpaBHEHUU.



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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Pemrenne 3aaa4 ¢ IOMOIIbIO CUCTEM

96. . 1
ypaBHEHUH.
97 KonTpoJubnas padora Ne9 no reme 1 bubnuorexa [IOK
* | «CHCcTeMBbl JIMHEHBIX YpaBHEeHHIT» https://m.edsoo.ru/7f41f50a
98 IToBTOpeHue «BripaxkeHus, 1 bubmuorexka [JOK
" TOXZIeCTBa. Y paBHEHHSL.) https://m.edso0.ru/7f429c6c
99 [ToBTOpenne «DyHKIUI 1 bubmuorexka [JOK
' https://m.edso0.ru/7f429f32
i BuGaonss LOK
+ Hatyp ' https://m.edso0.ru/7f42a0e0
MHOro4ieHb»
101 [ToBTOpenue «DopmyIsl 1 bubnnoreka [JOK
" COKPALICHHOTO YMHOXKCHUS https://m.edsoo.ru/7f42a27a
102, IIpomeskyTouHas arrecTaums 1
OBIIEE KOJIMYECTBO YACOB I10 102
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8 KIIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

ara
Ne ni/m Tema ypoka Beero Kontposbubie IIpakTuueckue i[qu CHHSI o0pasoBaTejbHbIe
padoThI padoThI pecypchl
[ToBTOpeHMEe Kypca anreOpsl 7 Kiiacca
1. Yucna u BBIYUCIICHHUS. 1
2. Yuciia v BBIYUCIICHHS. 1
3 MHorounensl. @opMyibl 1
' COKPAIIIEHHOT'O YMHOXECHUS
4. YpaBHeHUA 1
5 @YHKIMH U UX TpapUKU 1
Cucrembl ypaBHEHUI
6. 1
PanmonansHeie 1pobu
7 PanmonansHbie BIpaKeHUS 1
8 OcHOBHOE CBOMCTBO ApOOH. L
' Coxkparienue Apooei.
9 OcHOBHOE CBOMCTBO ApOOH. L
' Coxkparenue 1pooei.
10 OcHOBHOE CBOMCTBO ApOOH. 1
' Coxkparenue 1pooei.
11 CrnosxeHue ¥ BBIYUTAHUE APOOEH ¢ 1 Bu6mmorex IJOK

OAHMHAKOBBIMHU 3HAMCHATCIIAIMU.

https://m.edso0.ru/7f43bf66



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

CrnosxeHue ¥ BRIYUTAHUE APOOEi ¢

12.
OJIMHAKOBBIMHU 3HAMCHATEIISIMH.
13 CrnoxeHnue U BlYUTaHHE ApoOeii ¢
' OJIMHAKOBBIMH 3HAMECHATEIISIMHU.
14 CrioxeHue ¥ BRIUUTAHUE Ipo0er ¢ Bbu6mmorexa LIOK
' pasHBIMHU 3HAMEHATEISIMH https://m.edsoo.ru/7f43c542
ClokeHHe ¥ BEIYUTaHUE JIpoOeii ¢
15 AP bubmuoreka [JOK
* DasHbIMU SHaMCHATCILAMH https://m.eds00.ru/7f43c542
CliokeHHue ¥ BRIUMTAHUE IPOoOeH ¢
16. Pa3HBIMU 3HAMEHATEIISIMHU
CrnosxeHue 1 BBIYUTaHUE APOOEH ¢
17. Pa3HBIMH 3HAMCHATEIISIMU
Konumponvnas paboma Nel
18 «Cnoxcenue u soluumanue
' opooeiiy.
19 YMuoxenue apooeit. Bozpenenue
' JPOOH B CTEIICHb.
20 YMHuoxeHue apobeii. Bo3senenue
' JPOOH B CTEIICHB.
21 Henenue npobeit bubmuoreka [JOK
' https://m.edsoo.ru/7f43c9b6
) Henenue npobeit
23 [IpeoOpazoBanue parmoHATBHBIX

BBIPAXKEHUIN



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c9b6

[Ipeobpa3zoBanue paoOHaIbLHBIX

24. .
BBIPAKCHUI
o5 [Ipeobpa3zoBanue paloOHaIBLHBIX
' BBIPAXEHUI
26 [TpeoOpa3oBaHue parOHaIBHBIX
' BBIPOKCHHI
*
07 OYHKIUSA ¢ = _uee rpaduxk. bubmuoreka [JOK
" O6partHAs IPONOPIHOHATEHOCTS https://m.edsoo.ru/7f43d0b4
Koumponvnasa paboma Ne2.
28. «IIpeoopaszoeanue payuonanvHoix
svipadicenuit. QynKyua y = K/x»
KBagparnslie KopHU
29 JlericTBUTENBHBIC YHCTIA
KBaznpaTHble KOpHH.
30. ApudmeTnueckuil KBaapaTHbIN bubmmorexa LOK
https://m.edsoo.ru/7f43d23a
KOPEHb.
KBaznpaTHble KOpHH.
31. Apudmernueckuil KBaapaTHbII bubmiorexa [IOK
https://m.edsoo.ru/7f43d55a
KOPEHb.
2 _
32, VYpaBHeHHE X° =a.
33 Haxoxaenne npuOamKeHHbIX
' 3HAUEHUH KBaJPaTHOIO KOPHSI.
34. OyHKIHS Y = Jx uee rpadux.
35 KBanpaTHbIii KOpeHb U3

MMPOU3BCACHUA.



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

KBagpaTHbIii KOPEHb U3 POOH.
36. a peib B AP 1
37. KBagpaTHbIii KOpEHb U3 CTETICHHU. 1
Konmpononaa pavoma Ne 3 no meme
38. «Ceoticmea apughmemuueckozo 1
K8aopammnoz2o KOpHa»
39 Briaecenne MHOKUTENS U3 TIO 1 bubmuoreka [JOK
' 3HaKa KOPHSI. https://m.edsoo.ru/7f43ad5a
40 BriHeceHre MHOKUTENS U3 MO 1 bubnnoreka [JOK
' 3HaKa KOPHI. https://m.edsoo.ru/7f43af08
a1 [IpeobpazoBanue BhIpaxXeHUH, 1 Bu6nuorexa [TOK
' COJICpKAINX KBAJPaTHbIC KOPHH. https://m.edsoo.ru/7f43af08
42 [IpeobpazoBanue BhIpa)eHUH, 1
' CoJIepKaIINX KBaJpaTHbIE KOPHH.
43 [TpeoOpazoBaHue BbIpaKEHHH, 1
' CoJIep>KalIiX KBaJIpaTHbIE KOPHHU.
Koumponsnas paboma Ne 4 no meme
. bu6mmoreka [JOK
44, «Ilpeobpaszosanue svipasricenuil, 1 https://m.eds00.ru/7f43b098
cooeprcauyux Keaopammole KOPpHUy». — '
YpaBHEHHUS U CUCTEMBI YPAaBHEHU I
Onpenenenre KBaapaTHOTO
bu6mmorexa [JOK
45, ypaBHeHus1. Henomnnble kBajgpaTHbIE 1 https://m.edsoo.ru/7f43b21e
ypaBHCHUSL. T '
16 ®dopMyna KOpHEW KBaIpaTHOTO 1
' yYpaBHEHHS.
47 ®opmyia KOpHEH KBaIpaTHOTO 1 bubnuorexa [IOK
' ypaBHEHHUSL. https://m.edsoo.ru/7f43b098
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dopMyna KOpHEW KBaIpaTHOTO

48.
YpaBHEHHUS.
Pewenue 3ana4d ¢ nomMoubr0
49. KBaJIpaTHbIX YpaBHEHUI
50 Pemmenue 3aa4 ¢ moMoIisI0 Bbu6mmorexa LIOK
' KBaJIPaTHBIX YPaBHEHUI https://m.edso0.ru/7f4396¢6
Pemenne 3anau ¢ nomombro
>L. KBaJIPATHBIX YPaBHEHUIA
5. Teopema Buera bubnuorexa [IOK
https://m.edsoo.ru/7f4399b4
53, Teopema Buera
Konmponvnas paboma Nes.
54. «Pewenue keaopamuvix bubmorexa LIOK
8 https://m.edsoo.ru/7f439eb4
YPAaGHEeHUII»
55, KBagparHslli TpEX4JIEH U €r0 KOPHU bu6nuorexa [IOK
https://m.edsoo.ru/7f43a03a
56. KBanpaTHblii TpexusieH U ero KOpHU
Paznoxenue kBagpaTHOrO
S7. TpeX4ueHa Ha MHOKHUTEIN
Pa3znosxenue kBagpaTHOTO
58. Tpex4JieHa Ha MHOXKHUTEIN
Paznoxenue kBaipaTHOTO
59. Tpex4ieHa Ha MHOXXHUTEIN
50 Pemenne mpoOHBIX parnoOHATBHBIX Bu6mmorexa [IOK
' yYpaBHCHHI. https://m.edsoo.ru/7f43alac
61 Pemienune npoOHBIX palliOHATBEHBIX bubmuorexa [JOK

https://m.edsoo.ru/7f43a31e
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YpaBHEHUU.

62.

63.

64.

Penrenue 3amau ¢ momonibo
TPOOHBIX PAITMOHATBLHBIX
YpaBHEHUU.

Pemienue 3a1au ¢ momouibo
JPOOHBIX pallMOHAJIBHBIX
YpaBHEHUH.

Penienue 3a1a4 ¢ noMoIbk0
JPOOHBIX pallMOHAIBHBIX
YpaBHEHUH.

bubmuoreka [JOK
https://m.edso0.ru/7f43a526

65.

Pemenne 3anau ¢ nomMombsr0
TPOOHBIX PAIMOHATBHBIX
YpaBHEHUH.

66.

67.

68.

VYpaBHEHHE ¢ IBYMS [IEPEMEHHBIMU
U ero rpaguk

HccnenoBanue CUCTEM JIBYX
JIMHEUHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

I'paduueckuii criocod pemenus
YpaBHEHUM.

69.

70.

71.

Anrebpanyeckuil cocod pemeHus
YpaBHEHUM.

Anrebpanueckuil crocod peneHus
YpaBHEHUM.
Anrebpanyeckuil cocod pemeHus
YpaBHEHUM.

72.

Penrenue 3anau



https://m.edsoo.ru/7f43a526

Pemenue 3amau

73.
Koumponvnan paboma Neb
74. «Pewenue OpooOHBIX payUOHAILHBIX
YPAGHEHUIL»
HepasencrBa
75, UucnoBbie HEpaBEHCTBA
76 CBolicTBa YMCIIOBBIX HEPABEHCTB Bbubnuorexa LIOK
' https://m.edso0.ru/7f43e6c6
77, CBoiiCTBa YHCIIOBBIX HEPABEHCTB bubnnoreka [JOK
https://m.edsoo.ru/7f43ebda
78 CrioxeHue 1 yMHOKEHUE YHCIIOBBIX Bu6mmorexa LIOK
' HEPABEHCTB https://m.edsoo.ru/7f43ed7e
79, ITorpemHoCcTh ¥ TOYHOCTH bub6nuorexa [IOK
NPUOIIKCHUS https://m.edsoo.ru/7f43f58a
80 [lepeceuenne u oObeAMHEHNE Bbu6nuoreka LIOK
' MHO>KECTB https://m.edso0.ru/7f43f0c6
81 HucnoBsle IPOMEKYTKH bu6nuorexa [IOK
https://m.edsoo.ru/7f43f72e
Pemenue HepaBeHCTB ¢ OTHOU
82. NIEPEMEHHOI
Pemenne HepaBeHCTB ¢ OJTHOU
83. HepeMeHHOI
Pemenue HepaBeHCTB ¢ OJTHOU
84. NepEeMEHHOI
85 Pemenue HepaBeHCTB ¢ OJTHOU Bubnuoreka [IOK
' nepeMeHHOI https://m.edsoo.ru/7f4401a6
86. Pemienue cucrem HEPaBEHCTB ¢ bubnmoreka [JOK

https://m.edsoo.ru/7f4404f8
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OJIHOY IIEPEMEHHOMN

Pemenne cucrem HEPABCHCTB C

87. N .
OJIHOM MepeMEHHON
Koumponvnasa paooma Ne7 no
88. meme «Pewenue nepasencme c
00HOIl NEPEMEHH O ).
OyHKIUU
89 Oyukuusa. O6nacte onpeaeneHus u bu6mmoreka [JOK
' MHO)KECTBO 3HaYCHUH (PyHKIIMU https://m.edso0.ru/7f443b12
90 Oynkius. O6iacTb onpeAeIeHus U bubmmorexa [IOK
' MHOKECTBO 3HAYCHUH (DYHKIIUK https://m.edsoo.ru/7f443cd4
. bubmuoreka [JOK
1. CBoiicTsa dymKiH https://m.edsoo.ru/7f443fea
92 CgoiicTBa JIMHEHHOW QYHKITUN bubnunoreka [JOK
' https://m.edsoo.ru/7f4441ca
93 CaoiictBa pyskmmii y=k/X 1y = Vx
94 Konmpononas paooma Ne 8 no
' meme «@yukyuuy
CreneHs ¢ 1eJIBIM ITOKa3aTeaeM
95 OrnpesiesieHre CTETICHH C 1EITbIM bubmuotexa [JOK
' OTpHUIATENLHBIM MTOKa3aTeIeM https://m.edsoo.ru/7f444612
96 CBoOJ¥iCTBa CTENEHH C LETBIM Bu6mmorexa [{OK
' IoKa3aTejieM https://m.edsoo.ru/7f444a94
97 CBoiicTBa CTENEHU C 1IEJIBIM bubnmoreka [JOK
' MOKa3aTejIeM https://m.edso0.ru/7f444c56
98 CraHgapTHBIN BH]I YKCIIa bubmuorexa [JOK
' https://m.edsoo.ru/7f444f44
99 Pemrenue 3a1a4 ¢ OOIBITUMU U bubmuoreka [JOK

MaJIbIMH YUCJIaMH

https://m.edsoo.ru/7f44516a
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100 [ToBTOpenue kypca anreOpsl 8 Kinacc
Hrorosast KOHTpoOJIbHAS paboTa

101. 1
O6o06maromuit ypok 3a Kypc 8

102, LIA0KH yp yp 1
KJacca

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 102
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