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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
POJIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kM3HU. PazButue y oOyyaromumxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B IpHpOJIe U OOIIeCTBE, POJM MATEMaTHUYECKOTO MOJEIMPOBAHUS B HAayYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aalTaliyd B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yrBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroOIIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCyXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peann3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay A OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPXKATeIbHO-METOANYECKHUE JINHUU:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas H3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
JPYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW IS
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTMYECKOTO MBIIUICHHSI, (JOPMHUPOBAHUIO YMEHHSI TIOJIH30BATHCS aJITOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
*U3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALMOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanpHOro Mupa. B 3amaun o0ydueHus anreOpe BXOIAT TaKKe TalibHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
MH)OpPMATUKHA, W  OBJIAJCHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEM K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmectBe. M3yueHnue maTepuaa crnocoOCTBYET pa3BUTHIO y 00YJArOITUXCSl yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcst 306 yacos: B 7 kjacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heento), B 9 kiacce
— 102 yaca (3 yaca B HezentO).



COIEPXAHUE OBYUYEHUA

8 KVIACC

Yncsia v BbIYMCJIEHUS

KBagpatueiii kopenb u3 uncia. lloHsTne 00 HppanMOHAIBHOM YHUCIE.
JlecsiTuunble MPUOIMIKEHUsT UppAlMOHAIbHBIX yucen. CBoicTBa apudmeTHdecKux
KBaJPaTHBIX KOPHEN U MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUSAM. J[€efICTBUTENbHBIC YUCIIA.

Crernenb ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUsieH, pa3noKeHUEe KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJeHUE  alredpandeckux  JpoOeil.
PannoHanbHbie BhIpaXXEHUS U UX IPEOOpPa3OBAHHUE.

YpaBHeHNs U HEPpaBeHCTBA

KBagpatHoe ypaBHeHue, ¢opmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienne ypaBHeHUH, CBOIAIIMXCS K JIMHEWHBIM U KBagpaTHbIM. [IpocTenimme
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

I'padrueckas mHTEpHpeTanusi ypaBHEHU C JByMsI NEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX YpaBHEHUM C JAByMs mnepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOMU.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkiuu. O6acTh ONpeAesieHus 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CniocoObl 3a1anus PyHKITUH.

I'padpux Pynxuuu. Urenuwe cBoicTB ¢yHkuuu mno e€ rpaduky. I[lpumeps
rpaduKoB QYHKIIHA, OTPAKAIOIIUX PEATbHBIC TTPOIIECCHI.

OYHKIMK, ONKCHIBAIOIIME MPAMYHO M OOpaTHYI0 MNPONOPLUUOHATIbHBIC
3aBrcHMOcTH, ux rpadukn. Oyuxuun y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pElICHUE YPaBHEHNUN U CUCTEM YPABHEHUM.



IINTAHUPYEMBIE PE3YJbBTATDI OCBOEHUA IHPOI'PAMMUBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3y/bTaThl OCBOCHHS IIPOrpaMMbl yueOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTyeckoe BOCIIMTAHHE:

IIPOSIBIICHUEM HHTEPECA K MPOIUIOMY U HACTOAIIEMY POCCHUMCKOM MAaTEMATHKH,
LIECHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUNCKOMN
MAaTeMaTUYECKON IIKOJIBI, K MCIIOJIB30BAHUIO ITUX JOCTHXKCHUHN B JAPYIHMX HAyKaxX U
MNPUKIATHBIX chepax;

2) rpamIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peah3aliu €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJICHUI, NpoOLEeayp TIpaxIaHCKOTo oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MpOOJeM, CBA3AHHBIX C
MIPAKTUYECKUM MPUMEHEHUEM JOCTUKEHNN HAyKH, OCO3HAHUEM BaKHOCTH MOPAIIbHO-
ATUYECKUX MPHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TpyaoBoOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINpPABJIEHHOCTH, OCO3HAHUEM BA)KHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH MKU3HMU MJIA YCHEIHON NpodecCuOHAIbHON
JESTeIbHOCTY U pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAWBHUYyabHOM TPaeKTOPUH 0Opa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pPEIIeHUH, pacCyKICHHM, YMEHHIO BHUAETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaUMel B JEATEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4HBIX
IPEICTaBICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4EIOBEKa, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKOM HAyKHM KakK cQepbl dYeloBeYeCKOn
NEATEIIbHOCTH, J3TaloB €€ Pa3BUTUSA M 3HAYMMOCTH Ul PAa3BUTHUS LIMBUIIM3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMAaTUKA M MaTEMaTUYECKOM KYyJBTYPOH KaK CPEICTBOM
NO3HAHUSA MMpaA, OBJAJACHUEM NPOCTEHIIMMHU HAaBBIKAMHM HCCIEI0BATEIBCKOU
NEATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GopmMHupoBaHMEe KYJbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarONoJTyYns:

FOTOBHOCTBIO TPHUMEHATh MATEMATHYECKUE 3HAHUA B MHTEpEcax CBOETO
3I0POBbSI,  BEACHHUS  3J0pOBOrO  0o0Opa3a  KU3HM  (370pOBOE  IHTaHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OT/IBIXA, peryJiapHas pu3nyeckas akTUBHOCTH ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHKEM CBOETO MpaBa Ha OIMIMOKY U
TAKOI0 K€ IpaBa APyroro 4eJI0BeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTAIlMEl HA MPUMEHEHUE MaTeMaTUUYECKUX 3HAHWU JJIs pEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIIEH Cpesibl, TUTAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TOCJHEACTBUNA Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHYECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) ajanranus K M3MEHAKIIMMCH YCJIOBHSAAM COLUAJIBHOW W MPHUPOAHOM
cpeiabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y IPYTUX JIFOAEH, TPUOOpETaTh B COBMECTHOU JIESITEILHOCTH HOBBIC
3HAHMS, HABBIKU U KOMIIETEHIIMHU U3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B (DOPMHUpPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
hopMyJIMpOBaTh HUJICH, TIOHSATHS, THIIOTE3bl 00 00BEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPMHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIMMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMAECMbIC
peuieHuss U JeUCTBUS, (POPMYJIUPOBATH W OIEHUBATh PHUCKU W TIOCJIEICTBUS,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jornyeckue 1efcTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWH MEXIY TMOHATUSAMH, (HOPMYIUPOBATH
ONpeNleIeHns]  TOHSATHM,  yCTAaHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJacCU(pUKalMK, OCHOBAaHUA HJsi OOOOIIEHWS M CpPaBHEHUS, KPUTEPHUH
MIPOBOAMMOIO aHAIIN3A,

e BOCIPHUHMMATH, (OPMYIHpPOBaTh M  IpeoOpa3oBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIE U OTpULATENbHbIE, EIWHUYHbIC, YacTHbIE U 0OIIHe,
YCIIOBHBIE;



BBISIBIISITh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUUS
B (haKTax, MaHHBIX, HAOMIOACHUAX W YTBEPXKACHUSIX, MPEIiaraTh KPUTCPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3OupaTh JOKa3aTelIbcTBA MAaTeMATHUYECKUX YTBEPXKICHUM (NIPSIMbIE U OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTH4ecKnX (aKkTOB, BBICTpAaWBaTh AapTyMEHTAIUIO, TPUBOIUTH
OpUMEPBI U KOHTPIIPUMEPBL, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHUs, BBIOUpATh HauOoJee MNOAXOAANMN C y4ETOM
CaMOCTOSITENIHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bCKHe AeiiCTBUS .

UCTIONB30BaTh BOIMPOCHI KaK HCCICNOBATEIILCKUI HHCTPYMEHT TIO3HAHHSA,
GopMyIUpPOBaTh BONPOCHL, (UKCHPYIOIIHE MPOTUBOpEUYUE, MpodIemy,
CaMOCTOSITEIIFHO YCTaHABIMBATh HCKOMOE U JTAaHHOE, (DOPMUPOBATH THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHCHHE;

NPOBOJUTh TIO0 CAMOCTOSTEIHHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE MCCIEAOBAHNE 10 YCTAaHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJACHUS, WCCIICIOBAaHUS, OICHWBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIlecca, a TakKe BBIIBUTATH
IPE/IIOJI0KEHHUSA O €0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(OpMALMHU, JTaHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a1a4H;

BbIOMpaTh, AaHAJIM3UPOBaTh, CHCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHPOpPMAMM W WLIIOCTPUPOBATh
peraemMbie  3a7a4d  CXeMaMH, JuarpaMMaMu, WHOW TpapuKold © UX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHMOPMAIMHM IO KPUTEPUSM, MPEIIOKECHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUSA:

BOCIPUHUMATH U (OPMYIIUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBHUSIMH U
HEeJSIMH OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B



YCTHBIX ¥ IUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS IO X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

e B XO/€ OOCYXXJEHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0sieMbl, pelaeMon 3ajay, BhICKA3bIBATh WJIEH, HAICJICHHbIE HA TTOHMCK
pELIEHHUs, COTIOCTABIATh CBOU CYXICHUS C CYKICHHUSIMU IPYTUX YYACTHUKOB
auanora, OOHAapy>XMBaTh pa3iMuMe M CXOJCTBO MO3UIUN, B KOPPEKTHOMU
dbopme GopMyIUpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH PE3YJbTAThl PEIICHUS 33/a4d, SKCIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOATEIBHO BbIOMpaTh (pOpMAT BBICTYIUIEHHS ¢ YUETOM 3aj7a4
IPE3eHTALNUN U OCOOEHHOCTEN ayIuTOPUH;

e TIOHMMAaTh U HCIOJb30BaTh NMPEUMYLIECTBA KOMAHAHOW M HMHJWBHUIYaTbHOU
paboTHI NP pelIeHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

e IPUHUMATH IE€JIb COBMECTHOW JEATEIbHOCTH, IUIAHHUPOBATH OPraHU3ALUIO
COBMECTHON paloThl, pacnpeaensiTb BHIbI pabdoOT, JOroBapUBaTHCH,
oOCyXIaTh MpoOILecC U pe3ysbTaT paboThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOICH;

e Y4YacCTBOBATh B IPyNMNoBbIX popMax padboThl (00CYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBbl€ IITYPMbl M JIpYTH€), BBINOJHITH CBOIO YacTh pabOThl U
KOOPJMHUPOBATh CBOM JIEUCTBHS C IPYTMMHU WIEHAMH KOMaH/bl, OLICHUBATh
KayecTBO CBOEro BKJIaga B  OOUIMM  MPOAYKT MO  KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBIATh IUIAH, AJITOPUTM pEIIEHUs 3aJauu (UM ero
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pelIeHUI ¢ y4ETOM HOBOM MH(MOpMALIHH.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHBIN HHTEJJICKT:

e BIAJETHh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ybTaTa
pelIeHns: MaTeMaTUYeCcKOH 3aauu;

e TMPEABUIETH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEUICHUH 3a7auH,
BHOCUTb KOPPEKTHBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaAWJICHHBIX OINOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE PE3YyJIbTaTa JAEITEIBHOCTU MOCTABICHHOW LENH U
YCIIOBUSM, OOBSICHATH MPUYUHBI JOCTHXKEHHSI WA HETOCTHXKEHMS I,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenus B 8 kjacce o0Oyyaromuiicss TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BIYMCJICHUS

Hcnonp30BaTh HaYaJIbHBIE TPEACTABIECHUS O MHOKECTBE AEHCTBUTENBHBIX UACEIT
JUISL CPaBHEHUS, OKPYTJIECHUS M BBIYMCICHUN, U300paxaTh JEHCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpuMeHATh TOHSATHE apUPMETHICCKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJI[paTHbIE KOPHHU, HCIOJIb3YyS MPU HEOOXOJUMOCTU KaJIbKYJISTOP, BBIMOJHATH
npeoOpa30BaHus BBIPAKEHH, COAEPKAIINX KBaJApaTHbIE KOPHU, UCTIOIB3Ys CBONCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OONBIIMX U MaJIbIX YHUCEN C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0OpanyecKue BbIPaKeHUs!

[IpumeHsATP TOHATHE CTENEHH C  LEIbIM  [OKAa3aTejieM, BbBINOJHATh
npeoOpa30BaHus BhIPAKEHUH, COJEPIKAIIUX CTETICHH C LIEJIBIM MOKa3aTesIeM.

BBINONMHATH TOXIECTBEHHBIE MPEOOpPA30BaHUS PAlMOHATIBHBIX BBIPAKCHUN Ha
OCHOBE TIPaBWJI JEHCTBUI HAJl MHOTOYIECHAMHU U aJITeOpandecKUMM APOOSIMH.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[Ipumensatsy npeoOpa3oBaHUs BBIPAKEHUUN I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEAJIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEiHbIC, KBaJpaTHbIE YPABHECHUS W pPalUHUOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IIEPEMEHHBIMU.

[IpoBOAUTE TPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
qucjae ¢ NMpUMEHEHHWeM Tpaduyeckux MpeacTaBieHui (ycTaHaBJIMBAThb, UMEET JIU
ypaBHEHHE WJIM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MpoYee).

[TepexoauTs OT clIOBECHOM (hOPMYJIUPOBKH 3a7a4H K € aJire0pandecKon MoIeu
C IIOMOIIBIO COCTABJICHUSI YPABHEHHUS UJIM CUCTEMbBI YPABHEHHU M, HHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33Ja4M MTOJTyUYECHHBIN PE3YJIbTarT.

[TpumeHs T CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, pPEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJITHOM MEPEMEHHOM U UX CHUCTEMBI, laBaTh IPaPUUECKYIO
WJUTIOCTPALUI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToruMaTh W WCMONL30BaTh (DYHKIIMOHAIBHBIE TOHATUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHUs), OMNPENeNsITh 3HaueHHe QYHKUUU MO 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU IO €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIIMIA BUIA:

y = k/X,y =x2,y = x3,y = |X|, ¥ = VX, OIHCBHIBATb CBOMCTBA YHCIOBOI (QYHKIIHH
o e€ rpaduxy.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM udpossbie
Ne i/m pasi Konrpoabnsie IIpakruuyeckue (ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubnunorexa LIOK
1 Yucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM 7 bubnuorexa [{OK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BhIpaxeHHs. 15 1 bubmmoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
8 PyHKUKH. OCHOBHBIC HOHATHS > https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
9 Dynicuun. TuC0BLIE GyHICIHH ° https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Tosroperne 1 0Gobmenme 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

[MPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
ara u(poBbie
Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue A mupp
Bcero H3ydeHUusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 KBanpartHblif KOpeHb 13 YHCIIa 1 bubmorexa LIOK
AP p https://m.edsoo.ru/7f42d452

9 [TonsiTHE 00 HPPANMOHATEHOM 1 bubnnorexa [JOK
qucie https://m.edsoo.ru/7f42eaaa

3 Jecstuunblie MpUOIMKEHUS 1 bubmmoreka [JOK
HMppaloOHAJIbHBIX YUCET https://m.edsoo.ru/7f417af8

4 JecsaTuynbie NPUOIKEHUS 1 bubnuoreka [{OK
VPPALMOHAIBHBIX YUCENT https://m.edsoo.ru/7f417af8

. bubmuoreka [{OK
> JICHCTBATEIBHEIC YHCIa . https://m.edsoo.ru/7f417af8

6 CpaBHeHME AEHCTBUTEIBHBIX YUCE 1 bubmorexa LOK
P a https://m.edsoo.ru/7f417af8

7 CpaBHeHME AEHCTBUTEIBHBIX YUCEI 1 bubmorexa LOK
P A https://m.edsoo.ru/7f417af8

8 Apudmerndeckuil KBaapaTHbIHI 1 bubnmnoreka HOK
KOpPEHb https://m.edsoo.ru/7f417af8

but6mmoreka [IOK

2 —

d YpaBHEHHC BHJA X* =2 1 https://m.edsoo.ru/7f417af8

10 CaoticTBa apupMeTUUECKUX 1 bubnuoteka [JOK

KBaJPaTHBIX KOpHEH

https://m.edso0.ru/7f42d862
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CgoiicTBa apuMeTHIeCKuX

bubnunoreka LIOK

11
KBaJpaTHbIX KOPHEN https://m.edso00.ru/7f42d862
[IpeoOpa3oBaHue YUCIOBBIX
12 BLI: a)KI;HI/Iﬁ coeprKaIux Bubmiorexa IIOK
p » CoAcprRatll https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
IIpeoOpa3oBanme YUCIOBBLIX
13 BLII) a)KIe)HI/Iﬁ coieprKaIux Bubmzorexa HOK
p » COACpKalLL https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
IIpeoOpa3oBanme YNCIOBBIX
14 BLI: amzﬂnﬁ coaeprKaIX Bubmuorexa IHOK
P » CoACpAKatll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3oBaHue YUCIOBBIX
15 BLI: a)KIZHI/Iﬁ coepKaInx Bubmzorexa HOK
p » CoACpratll https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CreneHn ¢ LETBIM ITI0Ka3aTeIeM Bubmzorexa HOK
I https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MUpa (OT JIEMEHTAPHBIX YaCTHI] J10 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0o.ru/7f436098
JUTUTETLHOCTH TIPOIIECCOB B
OKpPYXKaroIIeM MUpPE
18 CBOMCTBA CTEIEHH C IIEIBIM bubnmorexa LIOK
OoKa3aTelIeEM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENIEHHU C LENIBIM bu6muoreka [JOK
oKa3aTelIeM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IOKa3aTeJIeEM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LENIBIM bu6muoreka [IOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f43599a
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29 CBolicTBa CTEIICHHU C IICJIBIM bubnnorexa [{OK
MoKa3areyieM https://m.edso0.ru/7f435ed6
N bu6nmoreka [IOK
23 Keazparheti TpexticH https://m.edsoo.ru/7f417af8
.. bubnnorexa [JOK
24 Keazparibiit pex-icH https://m.edsoo.ru/7f417af8
o5 Pa3noxenune kBagpaTHOro bubmmoreka [JOK
TpEXWIeHa HAa MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3nosxeHne kBagpaTHOro bubnuoreka [IOK
TPEXUYJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
K 0
g | et e
ol . PHH. " ' https://m.edsoo.ru/7f42ec80
KBaaparHplii TpexuieH
bubnunoreka LIOK
28 Anrebparrieckas Apodh https://m.edso00.ru/7f430382
| K
P > BRI https://m.edsoo.ru/7f42ec80
anredpanvdeckue BhIPaKEeHUS
o | e e 10K
p > BROA https://m.edso00.ru/7f430382
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmmoreka IIOK
anreOpanyeckoi 1podu https://m.edso00.ru/7f4308e6
. bubmuorexa [IOK
32 Coxpamenne npodeid https://m.edsoo.ru/7f430a8a
. bubnunorexa LIOK
33 Coxpamenne apodeid https://m.edsoo.ru/7f430f44
34 Coxkparienne apodeit Bubmiorexa IIOK

https://m.edsoo.ru/7f430f44
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CrnokeHue, BEIYUTAHUE,

35 MHOXEHNE U JIETICHUE Bubmorexa LIOK
4 A } https://m.edso0.ru/7f43128¢
anreOpanvecKux apooei
ClokeHue, BEIYMTaHUE,
36 MHOXEHNE U JIETICHUE bubmmorexa LLOK
Y A . https://m.edsoo.ru/7f4315c0
anreOpanyecKux Apooeit
Clo)xeHue, BEIYMTaHUE,
37 MHOKEHHUE U NEJICHUE Bubnnorexa [JOK
y A § https://m.eds00.ru/7f4318¢2
anreOpanvecKux apooei
CnoxeHnue, aHue,
38 I:JIHE)KXI;EH:I: Iq:J;FGII:IfI/Ie bubmorexa LIOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
ITpeoOpasoBaHue BBIPAKEHHIA,
39 cop e >112a ux anreod IZII/I‘IeCKI/Ie Bubnnorexa [JOK
ACPIRAM p https://m.edsoo.ru/7f43259c
Ipodu
IIpeoOpa3oBanue AKCHHI,
40 cop e >£a ;xzirezblinﬁef;i bubnnorexa [JOK
Jepral p https://m.edsoo.ru/7f432736
Ipobu
ITpeobpa3oBaHue BBIPAKEHHIA,
41 cop € )IIZa ux anred 1juzlqecm/le bubmuorexa LHOK
ACPRAM p https://m.edsoo.ru/7f432736
npodu
42 KonTponbHas pabora no teme bubmuorexa [IOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
bubnmorexa LIOK
43 Keanparsoe ypasHenie https://m.edsoo.ru/7f42eela
44 HemonHoe kBaapaTHoe ypaBHEHHUE bubinorexa LIOK
AP yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHNE buGmuorexa [JOK

https://m.edsoo.ru/7f42eela
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16 ®opmyia KOpHEH KBaIpaTHOTIO Bu6muotexa [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEH KBaJPaTHOTO bubnmnoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opmyia KOpHEH KBaIpaTHOTO Bu6muoteka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6nmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubnunoreka LIOK
S0 Teopema Buera https://m.eds00.ru/7f430076
51 Pewienue ypaBHeHul, CBOASAIIMXCA bubnunoreka LIOK
K KBaJIpaTHbIM https://m.edso00.ru/7f43c542
59 Pemienue ypaBHeHUM, CBOASIIMXCSA bubnnorexa [JOK
K KBaIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue apodHO- bubmmoreka [JOK
panuoHaIbHbIE YPaBHEHUS https://m.edso00.ru/7f4328c6
54 [Ipocreitmme npoOHO- bubnnoreka [JOK
paloOHAIbHBIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
Pentenne TeKCTOBBIX 3a7a4 C bubmmoreka IIOK
55 .
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Penrenne TeKCTOBEIX 3a7a4 C bubnmorexa LIOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas padora no reme bubmmnoreka HOK
"KBanpaTHbsle ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
JInHeitHoe ypaBHEHUE C IBYMS
58 NepPEMEHHBIMH, €ro rpaduk, bubmuorexa [IOK
IIPUMEPBI PELICHHS] YPAaBHEHHH B https://m.edsoo.ru/7f42ec80
LEJbIX YUCIIaxX
59 JIuneliHOEe ypaBHEHME C IBYMs bu6muoreka [IOK

NepEeMEHHBIMH, ero rpauk,

https://m.edsoo.ru/7f430382
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IIPUMEPBI PELLICHKS YPAaBHEHUH B
LEJIBIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IByMsI
NePEeMEHHBIMH, ero rpaduk,

bu6nmmoreka [IOK

60 IIPUMEPBI PELICHNS YPAaBHEHUH B https://m.edsoo.ru/7f42ec80
LEJIBIX YUCIIaxX

61 Pemenune cucreM AByX JTMHENHBIX bubmmoreka [JOK
ypaBHEHUH € JIBYMSI IEPEMEHHBIMU https://m.eds00.ru/7f430382

62 Pemienue cucrem nByX JTMHEMHBIX bubnnoreka [JOK
YPaBHEHUH C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42ec80

63 Pemenue cucreM IByX JIMHEHHBIX Bbu6moteka [JOK
YpaBHEHUH € ABYMS IEPEMEHHBIMU https://m.edso00.ru/7f430382
[Ipumepsl pemieHns: cuctem bubmmoreka [JOK

64 HEJIMHEMHBIX YPAaBHEHUH C JIBYMSI https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU
[TIpumeps! perrenus cuctem bubnnoreka [JOK

65 HEJIMHEHHBIX YPABHEHUH C IBYMS https://m.eds00.ru/7f43d6d6
NIEPEMEHHBIMU
I'padmuueckas unTepripeTanys

66 YpaBHEHHUS C ABYMs IEPEMEHHBIMU bubmuoreka [IOK
Y CUCTEM JIMHENMHBIX YPABHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEpEMEHHBIMU
['paduueckas MHTEpIIpeTALUSL
YpaBHEHUS C ABYMs IIEPEMEHHBIMU bubnmnoreka HOK

67 . .
Y CUCTEM JIMHEHMHBIX YPABHEHUM C https://m.edso00.ru/7f43d6d6
JBYMsI IEpEMEHHBIMU

68 Pemienue TeKCTOBBIX 3a/1a4 ¢ Bub6mmorexa IIOK

MIOMOUIbIO CUCTEM YPaBHEHUN

https://m.edsoo.ru/7f43d6d6
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Pemrenne TEKCTOBBIX 3a/1a4 C

bubnunorexa LIOK

69 .
MOMOIIBIO CHCTEM YPABHEHH https://m.edsoo.ru/7f43d6d6
70 Pemenne TeKCTOBBIX 3a7a4 C bubanorexa LHOK
MOMOLLBIO CHCTEM YPaBHEHHi https://m.edsoo.ru/7f43d6d6
71 YucnoBbie HEPABEHCTBA U UX bubmmorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f43d6d6
79 YuciioBble HEPABECHCTBA U MX Bubmuorexa LIOK
CBOCTBA https://m.edso0o.ru/7f43d6d6
5 5 bubnunoreka LIOK
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON https://m.eds00.ru/7f43d6d6
Jlunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
74 .
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 Jlunelinbie HEpPaBEHCTBA C OJTHOM bubnnorexa [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEPaBEHCTBA C OAHOMN bubmuoreka [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42c840
CucTtemMbl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
77 . .
OJHOI MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cb88
CucreMbl TUHENHBIX HEPABEHCTB C bubnmnoreka HOK
78 . .
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cd2c
CucTtembl TUHEHHBIX HEPABEHCTB C bubnnorexa [JOK
79 . .
OJHOU MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42c840
N300pakenune perieHus THHEHHOTO
P P but6mmorexa [IOK
80 HEpaBEHCTBA U UX CUCTEM Ha

YUCIIOBOM NIPSAMOU

https://m.edsoo.ru/7f42c9e4
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N3o0paxenue peieHus TMHEHHOTO

81 HEpaBEHCTBA U MX CHCTEM Ha bubmorexa [JOK
9 N https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSIMO
K 0 e
B  “Hepamenomsa. Crerewst BuGuorera LIOK
P o https://m.edso0.ru/7f42c840
ypaBHEHUU
bu6nmoreka [IOK
83 Honsrue dynxun https://m.edso0o.ru/7f433c12
84 Ob6nacTh ornpeneneHus u bubmmoreka [JOK
MHO>KECTBO 3HAUCHUN (DYHKUIUU https://m.edsoo.ru/7f433d84
. bubnunoreka LIOK
85 Criocobst sananms GysKumi https://m.edso00.ru/7f4343e2
bubmuoreka [IOK
86 I'padux dpynxryan https://m.edsoo.ru/7f434572
87 CaoticTBa (QyHKITNH, UX bubnnorexa [JOK
oToOpakeHHe Ha rpaduke https://m.edsoo.ru/7f4343e2
88 UreHue u mocTpoeHue rpaukoB bubmuoreka [IOK
byHKIMI https://m.eds00.ru/7f434572
89 [Ipumeps! rpagukoB GyHKIHH, bubmuoreka [IOK
OTpaXarolUX peajJbHbIC MPOLECCHI https://m.edso0o.ru/7f4343e2
O
9  woSpunayio nponoponamAe BuGmiorera LIOK
PATHYIO TIpOopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
bu6mmoteka IIOK
o Fnnepbona https://m.edso00.ru/7f4343e2
bubnunorexa LIOK
92 T'nnepbona https://m.eds00.ru/7f434572
93 Tpadk GyHKIHH y = X2 bubmuorexa [IOK

https://m.edsoo.ru/7f4343e2
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bubnunorexa LIOK

— 2
%4 I'pagmxc pymem y = x 1 https://m.edsoo.ru/7f434572
[(6)) =X2 =x3 = \’X’ =
95 |x|}'111{"K§(IiI)EI¥eCKo’ey eme,HZIe ’ 1 buGnuorexa [IOK
> TPagHs P § https.//m.eds00.ru/7f434d38
YpaBHEHHI U CHCTEM YpaBHEHHIA
[6)) =x2 =x3 = VX, =
96 |x|}']I:‘KI:$Efi3CI<0;y eme;{)plle ’ 1 Bubmaorexa ITOK
- P . p . https://m.edsoo.ru/7f434eb4
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
H N
| e o s [
A P . ’ https://m.edsoo.ru/7f4371aa
000011IeH1E 3HAHUI
IToBTOpEenue ocHoO 0 5
o8 woronon cypoon 7 1 8 wnaccon, | 1 Bubaorera LIOK
OB KYP . ’ https://m.edso00.ru/7f43736¢
000011IeH1E 3HAHUI
H N
o | ez |
A yp . ’ https://m.edso00.ru/7f437510
000011IeHrEe 3HAHUI
n .
| e e | im0
A yp . ’ https://m.edsoo.ru/7f4376b4
00001IeHnEe 3HAHNI
bubmmoreka IIOK
101 HToroBas KOHTpOJIbHAsA paboTa 1 https://m.edsoo.ru/7f436b88
IToBTOpEenue ocHO 0 5
102 woromon kypeon 7 u 8 xnascon, | 1 Buomorera LIOK
A yp . ’ https://m.edso0.ru/7f437858
00001IeHnE 3HAHNI
OBHIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTensHOM MporpaMMsl (8 Kirace)

Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOTrpaMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHUs
pe3yJiibTaTta
1 Yucita ¥ BEIYUCICHUS
Hcnonb30BaTh HaualbHbIC TPEACTABICHUS O MHOXECTBE JIEUCTBUTEIIbHBIX
11 qyucea s CpPaBHEHMs, OKPYIVIEHMS M BBIYMCIEHUM, H300paxkarhb
JICUCTBUTEIIbHBIC YKCIIa TOYKAMHU Ha KOOPJAUHATHOW MPSIMOi
[IpuMeHATh TOHATHE apU(PMETHYECKOTO KBAAPATHOI'O KOPHS, HAaXOJIHTh
12 KBaJ[paTHbIE KOPHHU, UCIOJIB3Ys] TpPH HEOOXOAUMOCTH KAJIbKYIATOD,
) BBITIOJIHATh TPEOOpPa30BaHUsI BBIPAKECHHH, COICP)KAIIUX KBaJpaTHBIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEM
13 Hcmonb30BaTh 3amucy OOJIBIINX U MAJIBIX YHACEI C HOMOIILIO JECATUYHBIX
) npobeit u crenenel yucna 10
2 AnreOpandyecKue BhIPAKCHHS
21 [IpuMeHATh TOHATHE CTEMEHH C IENBIM IOKa3aTeJeM, BBITOIHATD
' npeoOpa3oBaHus BEIPAKEHUH, COJIEPKAIIIX CTENEHU C IIEJIBIM MTOKa3aTeIeM
BEIOTHATE TOKIECTBEHHBIE TPEOOPA30BaHNUS PAIlHOHATBHBIX BBIPAKCHHIA
2.2 Ha OCHOBE TMpaBWUJ JEHCTBUM HAJ MHOTOWICHAMH U ajreOpandecKuMu
IpoOsIMU
2.3 PacknanpiBaTh KBaApaTHBINA TPEXUJIEH HA MHOKUTEIN
24 [TpumensTh IpeoOpa3oBaHus BRIPAKEHUHN JIJIS PEIICHUs] pa3UYHbIX 3a7a4
' W3 MaTeMaTHKU, CMEXHBIX MPEMETOB, U3 PEATbHON MTPAKTUKHU
3 YpaBHEHUS 1 HEPABCHCTBA
31 Pemate nuHEiHBIC, KBaJApaTHBIE YPAaBHEHUS U PallMOHAIBHBIC YPAaBHEHHS,
' CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
ITpoBOIUTE MpOCTENIIINE UCCTETOBAHNS YPABHEHUM U CUCTEM YpPaBHEHUH,
39 B TOM 4YHClIe C TpUMEHEHHWEM TrpaHuuecKux MpeICTaBICHHIA
' (ycTaHaBnMBaTh, UMEET JIM YPABHEHHUE WUJIM CHCTEMa YPaBHEHUHN pEIICHUS,
€CJIM UMEET, TO CKOJIBKO, U MPOYEE)
[lepexouTh OT CIOBECHOW (POPMYTUPOBKH 3a7aud K €€ airedpandeckoin
33 MOJIETN C TIOMOIIBIO COCTABJICHUS YPAaBHEHHUS WJIM CHUCTEMbl YpaBHEHUH,
) MHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJauM MOJTYYCHHBIH
pe3yabTar
3.4 [IprMeHsATh CBOWMCTBA YHCIOBBIX HEPABEHCTB MJI1 CpPAaBHEHHUS, OIECHKH,




pelmarh JIMHEHHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M WX CUCTEMBI,
JaBaTh rpaHUuecKyro WLIIOCTPALMI0 MHOXKECTBA PELICHUI HEepaBEHCTBA,
CHCTEMbI HEPABEHCTB

4 DOyHKIUH
[TonnMaTh ¥ UCTIONB30BaTh (PYHKIMOHAIBHBIE TIOHATHS U SA3bIK (TEPMHHBI,
4.1 CUMBOJIMYECKHE O0O0O03HAYCHHMsI), ONpPENesATh 3HA4YeHHEe (YHKIUU TI0
3HAYEHUIO apTyMEHTa, ONPEENIATh CBOUCTBA (DYHKIUH 10 ee Tpaduky
K
4.2 Crtpoutsb rpaduKu 371eMEeHTapHBIX (PYHKIHMA BUaA: y:7( Y=x2y=x3y
= |x|, onuchIBaTH CBOMCTBA YUCIOBOM (DYHKIUU 1O ee rpaduxy
[TpoBepsiemble 351eMeHTHI cofiepxkanus (8 kiace)
Kon IIpoBepsiemMblii 2JIEMEHT COlEpKaAHUS
1 Yucna v BIYUCICHUS
11 KBanpatubiii kxopenp wu3 wuyucia. [loHsitue 00 UpPpaUMOHATIBLHOM YHUCIE.
JlecaTuunble NpUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(METHYECKHX KBagpaTHBIX KOpHEH © WX MPHUMEHEHHE K
1.2 npeoOpa30BaHUIO0 YHCIOBBIX BBIPQKEHUH M BBIYMCICHUAM. JleHCTBUTENbHbIE
yucna
1.3 CreneHs C 1eNIbIM TTOKa3aTesieM U ee cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBanpatHsiii Tpex4iieH, pa3iokeHne KBAIPaTHOTO TPEXWICHAa Ha MHOKUTEITN
2.2 Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE, JIeJIeHUE alnreOpandeckux Apooeit
24 ParmonanbHble BEIpaXXeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 KBanpatHoe ypaBHeHHWe, GopMyina KOpHEH KBajpaTHOro ypaBHeHHs. Teopema
Buera
3.2 Pemienue ypaBHEeHHM, CBOASIIMXCSA K JIMHEHHBIM U KBaJIPATHBIM
3.3 [Ipocreiimme poOHO-pallMOHATILHBIC YPaBHEHUS
34 I'paduueckas mHTepnpeTanys YpaBHEHUH C JBYMs INEPEMEHHBIMH U CUCTEM

JUHEHHBIX YPAaBHEHUU C JABYMs INEepeMEHHbIMU. I[IpuMepnl pelieHus cucrem




HEJIMHENHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0HOM ITIEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM MTEPEMEHHOI

3.10 |CucteMbl TMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOMN

4 OyHKIUH

41 [Tonstne Qynkuuu. O61acTh ONpeneneHnuss 1 MHOXKECTBO 3HAYCHUN (YHKLUU.
Crioco0s1 3a1anus PyHKIUI

4.2 I'padux Gynkiun. YteHne CBOWCTB QYHKIUH 110 €€ TpaduKy

4.3 [Tpumeps! rpaukoB PyHKIMNA, OTPAKAIOIINX peabHbIE MPOIECCHI

44 OyHKIMY, ONUCBHIBAIOLIME NPAMYI0 U OOpaTHYI0 MPONOPLUOHAIbHBIC
3aBUCUMOCTH, UX TpapuKu

4.5 ®ynxmun y = x%,y = X3

4.6 OyHKININ y:\/y( Y =[x

4.7 ['padmyeckoe penieHue ypaBHEHU U CUCTEM YpaBHEHHM
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