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NOACHUTEJIBHASA 3AIITMCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIsi MPOAODKEHUs 00pa30BaHUS M B MOBCETHEBHOM KU3HU.
PazButne y oOydvarmomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CcrnocoOe OTpPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MIpHUpOJe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiectBe. M3yueHue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTHBHBIE PACCYXKACHUS, 0000IMIEHNE W KOHKPETH3alWio, adCTparupoBaHUE M aHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIHLHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE  pEIIeHUEe 3aJad  SBJSeTCs — peaju3anueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIETro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KATeNbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIEeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus: yueOHOTo Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay» BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs HU
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJaFOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO SI3BIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIMHUM «HuUCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIs TaIbHEHIIIET 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y  OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(GOpMHPOBAHUIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YpOBHE
OCHOBHOT'O 00I1[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIBHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeHeMY 00IIeMy 00pa30BaHUIO.

Conepxanue JByX anreOpanueckux JHMHUH — «AnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOIIMXCS MAaTEMAaTHYECKOTO
ammapara, HeoOXOMMOTO JUTS PEIIeHHs 3a7ad MaTeMAaTHKH, CMEXHBIX MPEAMETOB U MPAKTHUKO-
OPUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOTro oO0miero oOpa3oBaHHsS y4eOHBIM MaTepual
IpYNIUpYeTcs BOKPYT pAalMOHAIbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUpYET 3HAaYeHHE
MaTeMaTHKH KaK sI3bIKa JJIS TOCTPOCHUS MATeMaTHYECKUX MOJEJeH, ONMHUCaHUs MPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anrebpe BXOAAT TaKkKe JajibHeiliee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJII OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. IIpeoOpazoBanue



CHMBOJILHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
00y4armuMucs 3HaHUHN 0 QYHKIMAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJIENU JJIs OTIMCAHUS U
HCCJIEIOBaHMs Pa3HOOOPa3HBIX MPOIIECCOB M SIBICHUN B mpupoae U olmiectBe. M3ydenue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUIN O pOJIM MATEMAaTUKH B PA3BUTUU LIUBUWIN3ALNH U
KYJIBTYPBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBI
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucna ©  BBIYMCICHUS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aIKCH APOOEH K JPYroi.
IIoHsATHE PAallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIEM: OIpe/lelIeHue, Npeodpa3oBaHKue BbIPAKEHUM Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOJIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33Ja4d Ha MPOIECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHne NPU3HAKOB IEIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpescTaBieHne 3aBUCUMOCTH MEXy BeIMYMHAMU B BUJie (hopMyJbl. Beruncienus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, IIpaBWila PACKPBITUSA CKOOOK U NMPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHowienbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIbIO YPaBHEHU.

JluneiiHOe ypaBHEHHE C JABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
ITprMmeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopannara Toukum Ha npsMon. UuciaoBele NPOMEKYTKH. PaccrosiHme Mexnay AByms
TOYKaMU KOOPAUHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuIocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcuMocTei. [lonarue pynkiuu. I'paduk ¢pynxnun. ColictBa pyHkuuil. JInnelinas
dynkms, e€ rpaduk. ['paduk dpynkunm y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPaBHEHUMN.



8 KUIACC

Yuciia ¥ BBIYMCICHHSA

KBagpatHblii kopeHb u3 uucna. Ilonstue 00 wuppanmoHanbHOM uucie. JlecsaTuunble
OpUOJIMKEHUST UPPALMOHANBHBIX Yncell. CBoMcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQKEHUW WU BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YUCIIA.

Crenens ¢ 1enbIM okasaresneM U e€ coiictsa. CTaHgapTHas 3alliCh YHCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne ajareopanyeckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBEeHCTBA

KBangpatHoe ypaBHeHue, Gopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpHpeTaluss ypaBHEHUN C JIByMsl [IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUU € IByMs IEpeMEHHBIMU. [ [prMephl pelieHns cucTeM HeJIMHEWHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gpynkuuu. O6GnacTe ONpeaesieHns U MHOXKECTBO 3HaueHul (yHkiuu. CrnocoObl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. YUrtenue cpoiictB pyHkumu no e€ rpaduky. Ilpumepsl rpapukon
(GYHKLUH, OTpaXKAIOLIUX pealbHbIEe POLIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX

rpaduxu. Oynxmmn y = X2, y = X3, y = VX, y=|x|. T'paduteckoe pemienne ypaBHe Mt i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYHCICHUA

PannonanbHble yncna, uppaloHaIbHbIe YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE YMCIAa Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXy MHOKECTBOM JIEHCTBUTEIBHBIX
YKCEJI U KOOPAUHATHOU IIPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYecCKHe IEUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIaMHU.

Pa3zmepsl 00bEKTOB OKPYKAIOLIET0 MUPA, JUTUTEIBHOCTh MIPOLIECCOB B OKPY>KAIOLIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue Yuced.
IIpuknka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEeHCTBA



JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHUe. PenieHne ypaBHEHM, CBOAALIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHUE. [IpuMephl pelieHus ypaBHEHU TPETbE M YETBEPTOM CTEIEHEW pa3jiOKEHUEM Ha
MHOHUTEIH.

Pemmenue npoOHO-paiioHanbHbIX ypaBHEHUH. Perienre TeKCTOBbIX 3a1a4 alredpanyecKum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHune cuctem ABYX JTUHEWHBIX
YpaBHEHUN € JBYyMs INEpEMEHHbIMU. PellleHne cucrteMm [BYX YpaBHEHUW, OJAHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUU TTapadoIIbL.

I'paduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmyibl N-To wieHa apuPpMeTHIecKoit
Y T€OMETPUYECKON IPOrPECCHl, CYMMBI IEPBBIX N YWJIECHOB.

N300paxeHne 4iIeHOB apu(PMETHUECKON W TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHIMAIbHBINA POCT. CII0KHBIE POIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HAyKaxX M IMPUKIIATHBIX
chepax;

2) rpakIaHCKoe U TJYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BBEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHUE B PEUICHUM IMPAKTUYECKUX 3a]a4 MaTeMaTHYECKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM HHIUBUAYAJIbHOH TpaeKTOpHH OOpa3oBaHUS H
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W O0OIIecTBa, INOHUMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(depbl 4elIOBEYECKOM [eATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) puszuueckoe BociuTaHue, popMUpPOBaHUE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3nueckas aKTUBHOCTb), COOPMHUPOBAHHOCTBIO HaBbIKA pedIeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eaoBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPaHHOCTH OKpY)KaloIleW cpeibl, IJIaHUPOBAHHUS IMOCTYNKOB U OLEHKH HMX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTBIO K IIGfICTBPISIM B YCJIOBUAX HGOHpe,[[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA CBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
JIIO,Z[efI, HpI/IO6peTaTI) B COBMECTHOM JCATCIIbHOCTU HOBBIC 3HAHUS, HABBIKKM M KOMIICTCHIUNU U3

OIIBITA JPYTUX;

HEO0X0IMMOCTBIO B ()OPMHPOBAHNYU HOBBIX 3HAHMM, B TOM 4uclie (HOPMYyITUPOBATh UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
JNeQUIUTEI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO

KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GbopMyIHpOBATh M OLICHUBATH PUCKHU H MOCIEICTBH, (HOPMUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCTBUA

ba3oBble JJornvyeckue aelcTBUS:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHUYECKUX OOBEKTOB,
HNOHATUI, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIN3a;

BOCIIPHHUMATh, (DOPMYIUPOBATh W MPEOOPA3OBBIBATH CYKICHHS: YTBEPAHUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JAaHHBIX, HAOJIOAEHMUSIX W YTBEPXKACHUSX, IpearaTb KPUTEPUU [JIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE ¥ OT IPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECJIOXKHBIE J0Ka3aTebCTBA MaTeMaTHYeCKUX (HaKToB,
BBICTPAaNWBaTh apryMEHTAIUIO0, IPUBOJUTH IPUMEPHI U KOHTPIpPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pemieHusi y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOIAIIMMI ¢ YUETOM CaMOCTOSITENBHO BbIIETICHHBIX
KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUA.

UCTIOJIB30BaTh  BONPOCHI  KAaK  WCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
(bopMyITHPOBaThH BOIIPOCHI, PUKCHPYIOIIHE TPOTHBOPEUHE, POOIEMY, CAMOCTOSTEIBHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOpMUPOBATh THUIIOTE3Y, APTYMEHTUPOBATh CBOIO
MO3UIIMI0, MHEHHE;

NPOBOJIUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIOXHBIH DSKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOATENILHO  ()OPMYJIMpPOBAaTh OOOOIIEHUS ©  BBIBOABI IO  pe3yjbTaTam
NPOBEIEHHOTO HAOJIIOJICHHS, UCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaToB, BEIBOJOB U 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

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

BBIOUpATh (hOpMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJACHHUS B COOTBETCTBHU C YCIOBHSMHU U IEIAMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0JIe 00CYKJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXTaeMOM TEMBI, POOIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYKJICHUS C CYXJACHHUSIMH IPYTHX YYACTHUKOB JMajora, 0OHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3WIMHA, B KOpPpeKTHOH (opme (opmynupoBaTh pasHOrIacHs, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3YJIBTATHl PEHICHUS 3a7a9d, YKCIICPUMEHTA, UCCICAOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIICHUS ¢ y4ETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh ¥ UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M UHAUBUAYAIbHOM paboThI pu
pelIeHnH y9eOHBIX MAaTEMaTHICCKHIX 33]1aY,

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPHBATHCS, 00CYKIATh MPOIIECC U Pe3yibTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

y4acTBOBATh B TPYMIOBBIX hopMax paboThI (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U APYTHE), BHIOIHATH CBOIO YacTh PabOTHI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIHIA TTPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pPereHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OIICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIFHOCTH ITOCTABICHHOMN EH U YCIOBHSIM,
OOBACHATH IPUYNHBI TOCTH)KEHHSI T HEJOCTHKCHHUS LIEJIN, HAXOAUTh OIIHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce 0OydaroIIMiics TMONYYHUT CIEAYIOLUIUE IpeaIMETHbIC
pe3yNbTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHUCHMEHHBIE NPUEMBI, apuMeTHuyecKue IEHCTBUS C
panrOHaIbHBIMH YHCIAMHU.

HaxoauTe 3HaueHMs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI M
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKCH YUCEN K JIpYyroi (mpeoOpa3oBbIBATH AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHUMN, OLEHKY 3HAYCHUN YHCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3I0KEHUE Ha MHOKUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPUMOHAIBHOCTBIO BEJIUYMH, IIPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJILTATHI PELICHUS 3a1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMH pacCMaTpUBaEeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

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

BoinonHsaTe mpeobpazoBaHus LEI0I0 BBIPAXEHUS] B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YyMHOXKEHHE OJHOYICHA HA MHOIOYWIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh pPa3ioKEHNE MHOTOWIEHOB HA MHOMKUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKUTENS, TPYNIMUPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMya COKpam&éHHOro
YMHOKCHHS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB I pEHIeHHUs pa3iMyHbBIX 3a1ad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHbIE ypaBHEHHUSI C OJHOM MEPEMEHHOM, MPUMEHSS MpaBuia Mepexoja OT
UCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHnsTh rpadpuueckre METObI IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS pPeIIeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, NOJIb3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTeMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemiath JUHEHHOE ypaBHEHHWE WIM CHCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YMCIOBBIE IIPOMEXKYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXJY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 IPa(UKOB peantbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIHUE TPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayallbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BbIYMCIEHUI, HM300pa)kaTh JEHCTBUTENbHBIE UYMCIA TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPeoOpa30oBaHus BhIpaKEHHH,
CoJIepKaliX KBaJpaTHbIE KOPHHU, UCIOIb3Ys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENIEHU C LIE€TIbIM [TOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs PAIMOHAIBHBIX BBIPRKEHUH HA OCHOBE
npaBuiI JEHCTBUN HAaJL MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsI BEIPAKEHUH JIJIsl pEIIeHUs Pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoaMTH MpOCTENIINE UCCAEAOBAHNS YPABHEHUN U CUCTEM YpaBHEHHUM, B TOM YHCIE C
IpUMEHEHHEM rpauyecKux MpeacTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).



[TepexoauTh OT CIOBECHON (OPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
MOMOIIBIO COCTABIICHUS YPAaBHEHHsI WJIM CHCTEMBl YypaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33]1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIIUIO
MHOYECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMAaTh ¥ UCIIONB30BATh (PYHKIIMOHAIBHBIC TOHATHUS | S3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), OTIPENENATh 3HaUCHHE (DYHKIMH 110 3HAYCHUIO apTyMEHTa, ONPEIEIIsATh CBOWCTBA
dbyHKIMH 10 e€ rpaduKy.

Crtpoutsb rpaduku 371eMeHTApHBIX QYHKIUN BUA:

y=kix,y=x% y =x%y =|x|, y = VX, onucbIBaTh CBOHCTBA YHCIOBON (DYHKIMHU 11O €&
rpaduxy.

K koHiy oOyueHuss B 9 kJjacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATH U YIIOPSIOUYMNBATH PAIIHOHAIBHBIC M UPPAIIHOHAILHBIC YHCIIA.

BbinonHsATh apudMeTHUeCKue NESHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCHUS CTETNICHEH C IENIBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPOKCHUIA.

OKpyrisiTh JICHCTBUTEIBHBIC YHUCIIA, BBIMOJIHATH MPUKUAKY pE3yJibTaTa BBIYHUCICHUH,
OIICHKY YHCIIOBBIX BBIPKCHU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpATHBIC YPaBHEHUS, yPAaBHEHUS, CBOISAIITUECS K HUM, ITPOCTEHIIIHE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemarh cuctemsbl IBYX JMHEWHBIX YpPaBHEHHM C JBYMsI MEPEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJHO YPaBHEHUE HE SBIISICTCS JIMHCHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpPEMEHHBIMHU.

[TpoBoauTH MpoCTEiiine UCcCIeA0BaHNUS YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM TpadUIeCKUX PeICTaBICHNN (YCTaHABINBATh, IMEET JIH YPaBHEHUE HITH CHCTEMA
YpaBHEHHI PELICHHS, €CITH HUMEET, TO CKOJIBKO, U TIpoUee).

Pemare nuHeiiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peEIICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C OMOIIBI0 CHMBOJIOB.

Pemath cucTemMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHNe CHUCTEMbl HEPAaBEHCTB HA YHCIOBOW NPSMOM, 3alHCHIBAThH
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrio3naBaTh GyHKIIMH U3yICHHBIX BHIOB. [I0Ka3bIBaTh CXeMAaTHYECKH PACIIOIOKECHHE Ha

KOOPJMHATHOH M1ockoCcTH rpadukoB GyHKiui Buna: Y = kX, y=kx+b,y=k/x,y= ax? + bx
+c,y=x3y= VX, y = |X|, B 3aBUCHMOCTH OT 3HaueHH KOA((PHUIIMCHTOB, ONKCHIBATH CBOMCTBA

GyHKIHIA.



Ctpouts n nM300paXkaTh CXeMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (QYHKIHIO IO (hOpMyJie, IPUBOIUTH IPUMEPHI KBaIPATUIHBIX
GYHKIMI U3 peaTbHOM KU3HU, QU3UKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONHATE BBIYMCIICHHS C UCIONB30BaHHEM (OPMYN N-TO YjieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIC C YHCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a41 U3
peanbHON KU3HU (C HCIOIB30BaHNEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
1 Yucia u BeIUUCIICHUS. PaliuoHalIbHbIE 20 2 bubmuorexa [JOK
qyyciia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 Koopaumatet 1 rpaguicn. Cynkum 18 L https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
3 AJIrCOPAHHCCKHC BLIPKCHILA 38 3 https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
4 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso0.ru/7f415b90
bubmnoreka IIOK
> Tosoperne i 06obmierne 6 L https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 9
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https://m.edsoo.ru/7f415b90
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8 KUIACC

KounuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/mn KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AnreOpanueckre BbIpaXKeHUs. 16 1 bubnumoreka [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2 4 .K 1 2
ucia v BeruuciaeHus. KBaapatHueie KOpHH 5 https://m.edsoo.ru/7f417af8
3 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [HOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuotexa [HOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 1 bubnmnoreka [HOK
YpPaBHEHUU https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
.H 11 1
6 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka IIOK
7 o .
YHKUKH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmmoteka [IOK
o Y 1
8 YHKUHH. THCIOBbIE QYHKLH o https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenus. CTEeHsb ¢ 1eTbIM 7 1 bubmmoteka [IOK
II0Ka3aTeyIieM https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
10 IT 0600 6 1
OBTOPEHHE 1 0D0DIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10



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

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHble (HU(pOBbHIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI
1 Yucna u BeuKucieHus. JleicTBUTEIbHBIC 9 1 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f419d08
bubmuorexa [JOK
2 Dy 20 1 https://m.eds00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 14 1 bubnnoreka [JOK
OJHOM NIEPEMEHHOM https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 .H 16 1
YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa https://m.edso00.ru/7f419d08
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmoreka [JOK
YPaBHEHUH https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
6 YucoBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 1 bubnuorexa [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 99 6
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
N Kosan4yectBo yacos
Tema ypoka KoHTpoJbHbIe
n/n Bcero
padoTsbI
1 JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IIEPEXO0]T OT OHON (POPMBI 3amHucu 1
Ipo0Oeii K IpyTrou.
2 [ToHsiTHE paIMOHAILHOTO YKCIIA 1
3 CpaBHeHue, ynopsii04MBaHUE PAlMOHATIBHBIX YHCE 1
4 Apudmernueckre 1eHCTBUS ¢ PallMOHATIBHBIMH YHCIaMU 1
5 ApudmeTndeckue IeHCTBUS C palliOHATBLHBIMA YHCIIAMHU 1
6 Pemenne ocHOBHBIX 3a/1a4 Ha JPOOU, IPOLIEHTHI U3 PEaIbHOM MPAKTUKHU. 1
3anuch MPOLEHTOB B BUE APoOU U ApoOU B BUJE MPOLIEHTOB.
7 Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 33a4 U3 PEAJIbHON MTPaKTUKU 1
3 PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHast 1
IPONOPLUOHATIBHOCTH.
9 [Tpu3Haky AEIMMOCTH, PA3JIOKEHHUS HA MHOKUTENN HAaTypaJIbHBIX YUCEIL. 1
10 bykBenHble BoipakeHus. [lepeMeHHble, 4iCcI0BOE 3HAUEHUE BBIPAKEHUS C 1
nepeMeHHOM. [lonmycTrmble 3HaYeHNsI IEPEMEHHBIX
11 ®opmyinsl. Beraucnenns no gpopmynam. [IpeacraBieHue 3aBUCUMOCTH MEXKTY 1
BEJIMYMHAMU B BUJE POPMYIIBL.
12 [IpeobpazoBanne OyKBEHHBIX BbIpAXKEHUH, ITpaBHiIa MPeoOpa3oBaHus CYMM H 1
NPOM3BEACHUH, paCKphITHE CKOOOK U MPUBEACHUE MOT0OHBIX ClIaraeMbIX
13 ToxnecTBa. TOXKIECTBEHHO PABHBIE BBIPAYKEHHUS. 1
14 KonTtponbhas padora Nel no reme "Hucna u Beipaxenus. [IpeoGpazoBanue 1 1

BbIpaXeHU"




Pabora Haj ommbKamMu 1o utoram KOHTposibHOU paboTel Nel mo treme "Yucna u

15 BhIpakeHus. [IpeoOpa3oBanue BhIpakeHUH"

16 VYpaBHEHME, KOPEHD ypaBHej{mI, npaBuiIa mpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHU

17 JIuHeitHoe ypaBHEHHUE ¢ OJJHOM NTEPEMEHHOM, YMCIIO KOPHEHN JTMHEHHOTO
YpaBHEHMS.

18 JIuneliHOE ypaBHEHHE C OAHOU NIEPEMEHHOM, PEIIEHUE JIMHENHBIX YPAaBHECHUI

19 JIlunelinoe ypaBHEHHE ¢ OHOW NMEPEMEHHOM, pellIEHNE TMHEHHBIX YPaBHEHUI

20 Pemienne TeKCTOBBIX 3a/1a4 ¢ MOMOIIIBIO ypaBHeHUH. CocTaBiIeHUE ypaBHEHUI
0 YCJIOBHIO 33/1auu.

21 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMONIIBIO YPaBHEHUI

22 KonTponbnas paborta Ne 2 o reme "JIuneitnvie ypaBueHus"

23 Pabora Hag ommOKamu 1o UToraMm KOHTPOJIbHOU paboThl Ne 2 1o Teme
"JIuHeliHble ypaBHEHUS"

24 Koopaunara Touku Ha npsiMoli . PaccrosiHue Mexxay AByMsl TOUKaMHU
KOOPJAMHATHOU IIPSMOM.

25 YucnoBble IPOMEXKYTKH

26 UmncaoBbIe TPOMEKYTKH

97 [TpsamoyronbHas cucTeMa KOOpJAMHAT Ha IiockocTH, ocu Ox u Oy. AGcmucca u
OpAMHATa TOYKH Ha KOOPAMHATHOM IJIOCKOCTH.

28 [Ipumeps! rpadukoB, 3a1aHHbIX GopMysnaMu. Beruncienue 3HaueHUN GyHKIIMH
o ¢opmyre.

29 Yrenue rpauKoB peabHbIX 3aBUCUMOCTEH

30 Yrenne rpadMKOB peaslbHBIX 3aBHCUMOCTEH

31 [Tonarue ¢pynkiuu. Boruncnenue 3HaueHUH (YHKIMK 1O 33JJaHHOMY 3HAUYEHUIO
aprymeHra

32 [onsarue ¢pynkuuu. ['paduk pyHkunu.




33 CgoiicTBa (yHKIMH 1
34 CaoiicTBa GHyHKIIHHA 1
35 Jlunetinas QpyHkus, ee rpaduk 1
36 [Toctpoenue rpaduka TMHEHHON QyHKIIH 1
37 [TocTpoenue rpaduka TuHEHHON QYyHKIIUN 1
38 I'padux pynkuun y =[x| 1
39 Kontponbnas padora Ne 3 mo teme "Koopaunate! u rpaduku. OyHkmum" 1
40 Pabora Hag ommOKkamMu 10 UTOraM KOHTPOJIBHOM paboTsl Ne 3 1o Teme 1
"Koopnunats! u rpaduku. OyHkoun"
41 Cremnenb ¢ HaTypaJdbHBIM MOKazareneM. OmnpeneneHue, mpeodpa3oBaHme 1
BBIPQXCHHUI Ha OCHOBE OMpeeNIeHus, 3aMUCh OOJBIINX YUCEIL.
42 Crenenp ¢ HaTypaJlbHBIM NIOKa3areneM. Onpenenenue, npeodpa3oBaHue 1
BBIPQXCHHUI Ha OCHOBE ONpeeNIeHus, 3aMTUCh OONBIIUX YUCEIL.
43 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM 1
44 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM 1
45 CBolicTBa CTENEHU C HATYPaJbHBIM IT0OKa3aTeIeM 1
46 OnHOUJIEH U €ro CTaHAAPTHBIN BUJT 1
47 JlericTBuUs ¢ OIHOWICHAMH. Y MHOKEHHUE OHOUYJICHOB. 1
48 JeiicTBus ¢ onHowieHaMu. Bo3BeeHre oJHOWIEHA B CTENIEHb 1
49 ®ynxuy Bua y =x°uy = x° 1
50 JlelicTBUA ¢ OJHOWICHAMHU 1
51 Kontponbnas pabora Ne 4 mo teme: "Crenens u ee cBoicTBa. OHOWICHB!" 1
59 Pabora Haj ommOKamMu 1o UToraM KOHTPOJIbHON paboTh! Ne 4 1o Teme: 1
"CreneHsb U ee cBoiicTBa. OqHowieHb!"
53 MHoOro4IeH U ero CTaHAapTHBIN BUJI.

54

CioKeHne U BEIYUTaHHE MHOTOYJIEHOB




55 C0’XKeHHE U BRIYMTAHHEC MHOT'OYJICHOB 1

56 VYMHOXKEHNE OJHOYWIEHA HA MHOTOYJIEH 1

57 VYMHOKEHUE OJJHOWICHA HA MHOTOWICH 1

58 Brinecenune 001Iero MHOXKHUTES 3a CKOOKH 1

59 Brigecenue 001mero MHOXUATEIA 32 CKOOKHU 1

60 VYMHOKEHIE MHOTOWIEHOB 1

61 YMHOKEHHE MHOT'OWIEHOB 1

62 PaznoxxeHnre MHOTOUYJICHOB Ha MHOKHTEIIN 1

63 PaznoskeHre MHOTOUJICHOB HA MHOXKUTENIH CITIOCOOOM TPYNIUPOBKU 1

64 PaznoxeHre MHOTOWICHOB HA MHOKUTEIU CIIOCOOOM IPYIITHPOBKH 1

65 KonTponbnas padota N5 no teme "MHorouneHsr" 1

66 Pabora Hag ommOKaMu 110 HTOTaM KOHTPOJIBHON padoThl Ne 5 1o Teme 1
"MuorowicHb!"

67 DopMmynbl COKpaIEHHOr0 YMHOXKeHUs. KBagpaT cyMMbI B pa3HOCTH JBYX 1
BBIPKCHUI

68 DopMmynbl COKpaIIEHHOTO YMHOKEHUs. KBagpaT cyMMBI B pa3HOCTH IBYX 1
BBIpXEHUI

69 PaznioxxeHre Ha MHOXKHUTEIH C IIOMOIIBI0 (OPMYIT KBajpaTa pasHOCTH H 1
KBaJIpaTa CyMMBI

70 DopMyIBl COKPAIIEHHOTO YMHOKEHUS. Y MHOKEHHE PA3HOCTH JIBYX 1
BBIPAKEHHUI HA UX CyMMYy. PasHOCTB KBazpaToB

71 DopMyITBI COKPAIEHHOTO YMHOKEHUS. Y MHOKEHHE PA3HOCTH JIBYX 1
BBIpQXXEHHI Ha X cyMMy. Pa3HOCTh KBaJpaToB

72 PaznioxeHre pa3HOCTH KBaJIpaToB HA MHOKHUTEIIN

73 Ky6 cymMBbI 1 Ky0 pa3HOCTH ABYX BbIpaXKEHUH

74 CyMMa 1 pa3HOCTh KyOOB. PaznoskeHre Ha MHOKUATEITH CYMMBI U Pa3HOCTH 1

KyOOB




75 KonTtponsHast padora Ne 6 o teme: "®opMyIbl COKPAIIEHHOTO YMHOKEHUS" 1

76 PaboTa Hax ommbkaMu 1o UToraM KOHTPOJILHON paboThl Ne 6 1o Teme: 1
"®opMyJibl COKpPAIIEHHOTO YMHOKEHUs"

7 [IpeoOpazoBaHue 1ETOTO BEIPAKECHHS] B MHOTOWICH

78 [IpeobOpa3zoBanue 11€J10r0 BHIPAXKEHHSI B MHOTOWJICH

79 [TprMeHeHne pa3IMuHBIX CIIOCOOOB /IS pa3IoKeHUsI MHOTOYJIEHa Ha 1
MHOXHTEIH. BbiHeceHre 00111ero MHOXKUTENS 38 CKOOKH

80 [IpuMeHeHue pa3InYHbIX CIIOCOO0B IS Pa3IOKEHUS MHOTOYJICHA Ha 1
MHOXHTEJH. BbiHEeceHe 00111ero MHOXHTES 38 CKOOKH

81 [TprMeHeHne pa3IMUHBIX CIIOCOOOB /171l pa3ioKEeHUsI MHOTOYJIeHa Ha 1
MHO)uUTeNH. Crioco0 IpynnupoBKU

82 [TprMeHeHne pa3IMUHBIX CIIOCOOOB /ISl pa3ioKeHUsI MHOTOYJIeHa Ha 1
MHOXHTeIU.Bo3BeieHre IByuieHa B CTENIEHb

83 KonTpomnpHas padora Ne7 mo teme: [IpeoOpa3oBaHue HeIbIX BhIpaKeHUN" 1

84 Pabora Haj ommOKamu 1o UTOraM KOHTPOJIbHOU paboThl Ne7 1o Teme: 1
[TpeoOpa3zoBaHue HENbIX BRIpAKEHUI"

85 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk

86 JluHeliHOE ypaBHEHHUE C IBYMs TIEPEMEHHBIMH U €T0 IrpaduK

87 Cucrema AByX JMHEHHBIX YpaBHEHUI ¢ ABYMs NepeMeHHbIMU. Pemenue 1
cucTeMbl ypaBHeHUH. ['paduyeckoe perieHne cucTeMbl TMHEHHBIX YpaBHEHUH

88 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH ¢ ABYyMs IepeMEeHHbIMU. Penienue 1
cucTembl ypaBHeHUH. ['paduueckoe perieHre cucTeMbl TMHEWHBIX YpaBHEHUN

89 Pemienue cucrem ypaBHEHU METOJOM MOJCTAHOBKU 1

90 Pemenune cucrem ypaBHEHHIH METOOM TTOACTaHOBKH 1

91 Pemenue cucreM ypaBHEHUI METOAOM CIIOKEHHUS. 1

92 Pemienue cucrem ypaBHEHUN METOAOM CIIOKEHUS 1

93 Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHIA. 1




94

Pemienne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPABHEHUM.

95 Kontponbnas padora Ne 8 mo teme: "CucteMbl TMHEHHBIX ypaBHEHUI"

96 Pabora Hag ommOkamu 1Mo UTOraM KOHTPOJIBHOU paboTel Ne 8 mmo 1
teme"CUCTeMbl JIMHEHHBIX YpaBHEHUM"

97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB Kypca 7 Kiacca, 00o0uienne 1
3HAHUM

08 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kilacca, 0000111eHne 1
3HAHUHN

99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B Kypca 7 Kijlacca, 0000111eH1e 1
3HAHUHI

100 Hroroas xouTpoasHas padbora

101 Pabota Hag ommoOKaMu 10 UTOraM T'OJIOBOM KOHTPOJIBHON pabOThI

102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B Kypca 7 Kijlacca, 0000111eHne 1
3HAHHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

PannonaneHbie BeIpakeHus. Anredpandeckas Ipo0b

I[OHYCTI/IMBIG SHAYCHH IIEPEMCHHBIX, BXOOAIIUX B anre6pa1/1quI<He BBIPpAXCHUS.

OcHOBHOE CBOMCTBO ayredpandeckoid qpoou. CokparieHue Apooei.

CrnokeHne U BEIYUTaHHUE aHreraI/I‘ICCKI/IX ,Z[p06el71 C OJJMHAaKOBBIMHA
3HAMCHATCIIsIMU

CrnoxeHne ¥ BBIYATaHHE areOpandecKux ApoOei ¢ pa3HbIMUA 3HAMEHATEISIMU
CrnoxeHue ¥ BlYUTaHUE allreOpandeckux ApoOei ¢ pa3HbIMU 3HaMEHATEeNIMU

YMHOKEHHE alireOpandecKkux Apoodei

YMHOXeHne anredpandeckux apooeit. Bo3seneHnue qpodu B cTeneHb

Jlenenue anreOpandeckux Apooei.

[Ipeo6pa3oBanue BbIpakeHUH, copepkKalux anredpanyeckue Apoou.

[TpeoOpa3oBanue BhIpaXKEHUH, COAEPIKAIINX aNredpandecKue Ipoou.

N = R e

12

@YHKIMH, OMKUCHIBAIOIINE 00PAaTHYIO MPONOPIHOHATBHYIO 3aBUCUMOCTb.

k
OyHKuus BUja Y = —, ee rpapuk

13

14

15

ToxaecTBeHHbIE TpeoOpa30BaHUs pPalliOHABHBIX BBIPAXKEHUH.

VYpok 06001IeHus 1 cucteMaru3anuu 3HaHui o teme "[IpeodpazoBanue
palMOHAIIBHBIX BBIPAXKCHUI: CII0’KEHHE, BEIYUTAHNE, YMHOKEHHE U JICTICHNE
anreOpandeckux apooei”

Kontponbnas padora Ne 1 mo teme: "ParnmonanpHbie BRIpaKeHUS"

16

Pabora Haj ommbKamMu 1o UToramMm KOHTPOJIbHOU paboThl Ne 1 o Teme
"PanmonanpHble BoIpaykeHus."




17 I'naa 2. KBanpaTtHbsle kopHHU. JlelicCTBUTEIbHBIC YHCTIA. 1

18 KBanpatHslii kopeHb n3 yncia. [lonsatue 06 uppanroHaabHOM YHUCIIE. 1
Apudmernueckuil KBaJpaTHBII KOPEHb.

19 Jlecatuunble NpUOIMKEHNS UpPaLMOHATIBHBIX yncen. CpaBHEHUE 1
JEHCTBUTENIBHBIX YUCEI.

20 YpaBHeHue Bua X* = a 1

21 OyHKIUS BUAA Y = Vx 1

29 CoiicTBa apu(MeTHUECKUX KBaIpaTHBIX KOpHEW. KBajpaTHbIi KOpeHb U3 1
IIPOU3BENIEHUS U 1pO0H.

23 KBaaparHbIii KOpEHb U3 CTEIICHHU.

24 KontponbsHast padora Ne 2 o teme: "KBaapaTHbIif KOPEHb U €r0 CBOWCTBA"

o5 PaGora nag ommOkamu 1o UToraMm KOHTPOIbHON padoTel No2 "KBaapaTHblit 1
KOpPEHb M €ro cBoiicTna"

26 [IpumeneHue cBOWMCTB apu(METHUECKOTO KBaPAaTHOTO KOPHS K IPE0OPa30BaAHHIO 1
YHCIIOBBIX BBIPAKEHUH U BBIYMCICHUSM.

27 BoiHecenne MHOXKUTENS 32 3HaK KOpHS. BHECEeHHe MHOKUTENS 11O/ 3HAK KOPHS.

28 [TpeoOpa3oBaHue YMCIOBBIX BBIPAXKEHUH, COJIEpKAIUX KBaJIPaTHbIE KOPHH.

29 Ypok 060011eHrs 1 cucTeMaTu3anuy 3Hanui o teme :"[IpeodpasoBanue 1
BBIpQXEHH, ColepKaluX KBaJgpaTHble KOPHU"

30 Konrtponsnas padora Ne 3 o teme :"[IpeoOpazoBaHue BbIpaXXeHUH, colepKaIux 1
KBaJ[paTHbIE KBa/IpaTHbIe KOPHU"

31 Pabota nag ommOKaMu 1Mo uToraM KOHTPOJIbHOU paboThl Ne 3 o Teme 1
:"IIpeoOGpa3oBanue BbIpaXKEHUH, COIEPIKAIIMX KBaIpaTHbIE KBaJpaTHbIE KOPHH"

32 KBaapatHoe ypaBHEeHHE U er0 KOpHH. HemomHoe kBagpaTHOE ypaBHEHHE. 1

33 HenonHoe kBagpaTHOE ypaBHEHNE 1

34 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUS 1

35 ®opmyna KOpHEH KBaIpaTHOTO YpaBHEHUS 1




36 dopmyIia KOpHEH KBaIpaTHOTO YpPaBHEHHS 1
37 Teopema Buera 1
38 Pemenue ypaBHeHUI, CBOAAIIUXCS K KBAAPATHBIM. 1
39 KonTtponsnas padora Ne 4 o teme "KBaapaTtnsie ypaBHeHHS " 1
40 PaboTa Hax ommbOKaMu 1o UTOraM KOHTPOJIbHOM paboThl Ne 4 110 Teme 1
"KBanpatubie ypaBHeHUS"
41 KBagparHslli TpEX4JIEH U €r0 KOPHU 1
42 Paznoxxenue kBaipaTHOTO TPEXUJICHA HA MHOXKHUTEIN 1
43 Pa3znoxeHne KBagpaTHOro TpEX4YIeHa Ha MHOKHUTEIN 1
44 [Tpocreiimue ApoOHO-pallMOHANEHBIE YPABHEHUS 1
45 [Ipocreiimme qpoOHO-palMOHATBHBIC YPAaBHEHHS 1
46 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO KBaIPATHBIX YpaBHEHUN 1
47 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO KBAaAPATHBIX YPAaBHECHUI 1
48 Pemienne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO IPOOHO - PAllMOHANBHBIX YpPaBHEHUN 1
49 Penienne TeKCTOBBIX 3a/1au C MOMOIIBIO JPOOHO - PAllMOHAIBHBIX YPABHEHUH 1
50 Ypok 060011eHMs U CUCTEMaTU3alluy 3HaHu 1o Teme "JIpoOHbIe palmoHalbHbIe 1
ypaBHEeHUA"
51 KonTponbnas padota Ne5 mo teme "J[poOHO - paliMoHaNbHBIE YpaBHEHHS" 1
59 Pabora Hag ommOkamu 1o UToraMm KOHTpOJIbHOM padoTel Ne 5 o Teme "/[poGHO - 1
panuoHaIbHbIE ypaBHEHUs"
53 JluneliHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMHU, €T0 IpauK. 1
54 JluHeliHOe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI PEIICHHSI 1
YpaBHEHUU B ENBIX YUCIIAX
55 JluHeliHOe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI PEIICHHSI 1
YpaBHEHHI B IENTBIX YUCIIAX
56 Pemienue cucreM ABYX TWHEHHBIX YPaBHEHHH ¢ ABYMsI IEpEMEHHBIMU 1




o7 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU 1

58 ITpumeps! pelIeHns: CUCTEM HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU

59 [IpuMepsl perieHus: CUCTEM HEIMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU

60 I'padmueckas nHTEpHIpETALIUS YPABHEHUS C JBYMS IEPEMEHHBIMH U CHCTEM 1
JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU

61 I'paduueckas uHTEpIIpEeTALMs YPAaBHEHMS C ABYMSI IEPEMEHHBIMU U CUCTEM 1
JIMHEMHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMU

62 Pemnienne TeKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YpaBHEHHMA 1

63 KonTponbnas padota Ne 6 o reme "YpaBHeHUs C IByMS IEPEMEHHBIMH U UX 1
cucreMs!"”

64 Pabora Haj ommOKamMu 10 UTOraM KOHTPOJIbHOU paboThl Ne 6 1o Teme 1
"VYpaBHEHUs C IBYMs IEPEMEHHBIMU U UX CUCTEMBI"

65 HepasenctBa. UucnoBsle HEpaBEHCTBA M UX CBOMCTBA 1

66 YucnoBble HEpaBEHCTBA U UX CBOMCTBA. CII0)KEHNE U YMHOKEHUE YACIIOBBIX 1
HEPABEHCTB

67 [lepeceuenue u 00beMHEHHE MHOXKECTB. UNCIIOBBIE IPOMEKYTKH. 1

68 HepaBeHCTBO ¢ 01HOM ITepeMEHHOM. PaBHOCUIIBHOCTE HEPABEHCTB 1

69 JluHeliHBIe HEPABEHCTBA C O/IHOM NMePEeMEHHON U UX pelleHHe 1

70 JInHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX PEILLIECHUE 1

71 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM U UX pEIICHNE 1

72 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON NEPEMEHHOM U UX pelIeHne 1

73 N3o6pakenue penieHus TMHEHHOTO HEPAaBEHCTBA U MX CHCTEM Ha YHCIOBON 1
IpsIMO

74 KonTponbnas pabota Ne 7 mo reme "HepaBenctBa. Cuctembl HepaBeHCTB" 1

75 Pabora Haj ommbKamMu 1o UToraM KOHTPOJIbHOU paboThl Ne 7 1o Teme 1
"HepaBenctBa. CrcTeMbl HEpaBEHCTB"

76 [Tonsitne pynkmuu. CriocoOwl 3aganus GYHKIIUH. 1




77 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUYCHUH (pyHKIHH 1

78 I'paduk dysakmm 1

79 CoiicTBa (yHKINHU, HX OTOOpaKEHUE HA TpaduKe 1

80 Urenue u noctpoeHue rpagukoB QyHKITHIA 1

81 [Tpumepsl rpadgukoB GyHKIUH, OTpaKaIOIIUX peaabHbIC MPOIECCHI 1

82 OYHKIMY, OMICHIBAIOIIUE MPSIMYIO U 00OpaTHYIO MPOTOPIIMOHATHHBIC 1
3aBHCUMOCTH, UX rpaduku

83 ['unep6omna

84 I'paduk yakmmm y = x>

85 ['paduk pynkuuu y = x> I'padudeckoe peiieHue ypaBHEHHH U CUCTEM YpaBHEHUI

86 ®ynkiuy Y = X3, Y = V/x, y = [x|; rpadudecKoe pelenne ypaBHEHH H CHCTEM 1
ypaBHEHUU

87 ®yuknun y = X3, Y = Vx, Y = [x|; rpaduueckoe penreHne ypaBHEHHIT U CHCTEM 1
ypaBHEHUU

88 KonTponsHas padora Ne 8 mo Teme: "OyHkimn" 1

89 PaGora Hag ommOkamMu 1Mo UTOTaM KOHTPOJIbHON paboThl Ne 8 o Teme: 1
"OyHkuun"

90 Crenenb ¢ 1enbIM MokazaresneM. Onpe/eieHue CTENeHH! C IEJBIM IT0Ka3aTelieM

91 CBoiiCTBa CTENEHU C LIEJIBIM TTOKa3aTelIeM 1

92 CranjapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKpYXkKArOIIero Mupa (0T dJIEMEHTAPHBIX YaCTHUIL 10

93 KOCMHUYECKHX 00BEKTOB), JUINTEIBHOCTh IPOIIECCOB B OKPYKAIOIIEM MHUPE. 1
Pemenne 3agad ¢ 60ABITUMI U MAJIBIMH YHCTIAMHU.

94 OyHKIMU BUIA Y = X" uy = x 2 1

95 Kontponbnas padora Ne 9 mo teme: "CrerneHs ¢ 1eabIM mokasarenaem" 1




Pabora Haj ommOKamu 1o uToramMm KOHTpoJIbHOU paboTsl Ne 9 o teme: "Crenenb

96 " 1
C IIeJIBIM MTOKa3aTeneM
97 HOBTOE)CHI/IC OCHOBHBIX TIOHSITUI U METOZIOB KYpCOB 7 1 § KJ1acCOB, 0000IICHHE 1
3HAHUH
98 HOBTOPCHI/IC OCHOBHBIX TTOHSATUH U METOJIOB KYpCOB 7 U 8 Kj1accoB, 00001IeHre 1
3HaHUU
99 Wrorosast koHTposbHAs pabota Ne 10 1
100 PaGora Hag ommOkamu 1o UTOraM UTOTOBOM KOHTPOIbHOU paboTsl Ne 10
101 HOBTOPGHI/IG OCHOBHBIX TIOHSITHI U METOJIOB KYpCcOB 7 1 § KJ1acCOB, 0000IICHHE 1
3HAHUU
102 HOBTOPGHI/IG OCHOBHBIX TIOHSITHI U METOJIOB KYpCcOB 7 1 § KJ1acCOB, 0000IICHHE 1
3HAHHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




9 KUIIACC

KoanyecTBo 4acosB

o
J:;-n Tema ypoka Beero KonTpoibHbie
padoThI
1 ParnmonanbHbIe yncia, HppalMoHaTbHbIC YMCIIa, KOHEYHbIE U OECKOHEUHbIE 1
JeCATUYHbIE poOu
5 MHOXeCTBO JIeHICTBUTENBHBIX YNCEIT; AEHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHbIE 1
JeCATUYHbIE 1pooU
3 B3auMHO 01HO3HaYHOE COOTBETCTBUE MEKIY MHOKECTBOM JIEHCTBUTEIBHBIX 1
YHCeNl U MHOXKECTBOM TOUYEK KOOPIMHATHOM MPsIMOI
4 CpaBHeHuE 1eHCTBUTENbHBIX YUCEIl, apu(pMETHUECKUE IEUCTBUS C 1
JEHCTBUTENIbHBIMU YU CIIaAMU
5 [TpubnnxEHHOE 3HaYEHNE BETUYMHBI, TOYHOCTb puOmxkenus. OKpyrieHue 1
YHCell.
6 [Ipyukuaka u oLeHKa pe3yJbTaTOB BBIYMCIICHUI 1
7 Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, ATUTEILHOCTh MPOLIECCOB B 1
OKpY’KaroIlleM MHUpE.
8 Konrtponbnas padora Nel o teme" JleiictBurenbHble yncina” 1 1
9 Pabota Hag ommbKaMu 1Mo ©ToraM KOHTPOJIbHON paboTel Nel mo teme: 1
"JleficTBUTENBHBIE UYnca"
10 @OyHKIMY U UX cBoicTBa. CBOWCTBA YETHOCTH U HEYETHOCTH (PYHKLUH
11 CBOICTBA YETHOCTH U HEYETHOCTU (DYHKITHIA.
12 CaoiictBa u rpaduku Gyakmmii: y = kX, y =kx + b,y = S, y=x,y=vx,y=|X 1
13 CaoiictBa u rpaduku GyHkmmii: y = kX, y =kx + b,y = S, y=x,y=vx,y =X 1
14 CaoiictBa u rpaduku GyHkimii: y = kX, y =kx + b,y = S, y=x,y=vx,y =X 1




15 Kanparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapaboina, BepinHa mapaOoibl.

16 ®yHKIHA BUAA Y = ax? , rpadHK U CBOICTBA

17 ®yukius Buaa y = ax> , rpaduK U cBOHCTBA

18 I'paduk dpynxiuu y = ax? + n. [apannenbHblii nepeHoc rpaduKoB BIOIb Ocei 1
KOOPJIWHAT U CHMMETPUSI OTHOCUTENILHO Oceit

19 I'padux GyHkumn y = a(x-m)? . [TapaiuienbHblil IepeHoc TpaduKoB BIOIb OCEH 1
KOOPJIMHAT U CUMMETPUsl OTHOCUTENIBHO Ocei

20 [Tapabona, KOOpIMHATHI BEPIIMHBI TAPAOOIIBI, OCh CHMMETPHH MapadoIIbl 1

21 [Tapa6osna, KoOpaAUHAThI BEPILIMHBI TapaboIIbl, 0Cb CAMMETPHUH MapadoIIbl. 1
[TocTpoenue rpaduka KBaApaTUYHON (PYHKIUH.

99 [Tapabosna, KoOpaAUHATBI BEPILIMHBI TapaboIIbl, 0Cb CAMMETPHUH NapadoIIbl. 1
[TocTpoenue rpaduka KBaApaTUIHON QYHKIIUH.

23 [Tapabousa, K0OOpAMHATHI BEPUIMHBI Apa0OJIbl, OCb CHMMETPUHU 11apaldoJIbl. 1
[Toctpoenwue rpaduka KBaapaTHIHON (HYHKINH.

24 [Tapabona, KoOpAUHATHI BEPIINHBI TapaboIIbl, 0Cb CAMMETPHUH MapadoIIbl. 1
[TocTpoenue rpaduka KBaApaTUIHON QYHKITUH.

25 JpoOHo - nuHelHas GyHKLUA U ee rpaduk. 1

26 JpoOHo - muHeiiHas GyHKIUS U ee rpaduk. 1

27 VYpok 000011eHus ¥ cucTeMaTH3aluy 3HaHui 1o Teme "®yHKIMK 1 UX cBoiCcTBA" 1

28 KonTtponpsHast padora Ne2 o teme:"dyHkunu 1 ux cBoiicra 1

29 Pabora Haj ommbKamMu 1o UToramM KOHTpOJIbHOU paboThl Ne2 mo teme: "®@yHKmu 1
U UX cBOMCcTBa"

30 YpaBHEHUS 1 HEPABEHCTBA C OAHOM epeMeHHOM. JInHeitHoe ypaBHeHue. Pemenune 1
YpaBHEHHA, CBOJSIINXCS K TMHEHHBIM

31 KBanparnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASNIMXCS K KBaJPAaTHBIM

32 KBanparnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAANIMXCS K KBaJPAaTHBIM

33 bukBanpaTHbie ypaBHEHUS




34 buxBanpatHbie ypaBHEHUS 1
35 [Ipumepsl penieHrsi ypaBHEHUM TPEThEH U YETBEPTOM CTEIEHEN Pa3yioKEHUEM Ha 1
MHOXHTEIH
36 [Ipumepsl penieHrsi ypaBHEHUM TPEThEH U YETBEPTOM CTEIEHEN Pa3yIoKEHUEM Ha 1
MHOXHTEIH
37 Pemenune npoOHO-paIiiOHAIBHBIX YpaBHEHHHA 1
38 Pemenue npoOHO-palinoHaNbHBIX YPAaBHEHHI 1
39 Pemenue TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM 1
40 Perrenne TeKCTOBBIX 3aJ1a4 aIreOpandecKUM METOJI0M 1
41 Pemenue TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM 1
42 Kontponbnas padorta Ne3 mo teme "YpaBHEHHUS ¢ OJHON epeMeHHON" 1
43 Pabora Hag ommbkamu 1o uroram KoHTpoiapHOH paboTel N3 1o Teme 1
"VpaBHeHUs ¢ OAHON TepeMeHHO"
44 HucnoBsle HEPABEHCTBA U UX CBOMCTBA 1
45 JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PEILLIECHUE 1
46 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX PEIICHHE 1
47 JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PELLIECHUE 1
48 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON NEPEMEHHOM U UX pelIeHne 1
49 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOM NMepeMEeHHON U UX pellleHHe 1
50 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON NEPEMEHHOM U UX pelIeHne 1
51 KBaznpaTHble HEPABEHCTBA U MX PELLIEHUE 1
52 KBaapaTHbIe HEPABEHCTBA U UX PELIEHUE 1
53 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
54 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
55 KBanpaTHble HepaBeHCTBA U UX pellIeHUE 1




I'paduueckas uHTEpIIpETALIMS HEPABCHCTB U CUCTEM HEPABEHCTB C IBYMS

56 1
HIEPEMEHHBIMU

57 I'paduueckas uHTEpHIpETAIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS 1
NEepPEMEHHBIMH

58 Kontponbnas pabora Ne4 o teme "Hepaencrna" 1

59 Pabora Hag ommOkamu 1Mo HTOraM KOHTPOJIBHOU padoThl Ne 4 1o Teme 1
"HepaBencrpa"

60 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk 1

61 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk 1

62 Cucrema AByX JMHEHHBIX YpaBHEHUI ¢ ABYMs IEPEMEHHBIMU U €€ pelieHue 1

63 Cucrema AByX JMHEHHBIX YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U €€ perieHue 1

64 Cucrema 1ByX JUHEHHBIX YPaBHEHHH ¢ ABYMs IEPEMEHHBIMU U €€ peleHUE 1

65 Pemienue cucrem IByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APyroe — 1
BTOPOM CTENEHU

66 Pemenne cucreM I1ByX YpaBHEHHM, OJHO U3 KOTOPBIX JMHENHOE, a JPYroe — 1
BTOPOU CTETIEHU

67 Pemienue cucrem IByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APyroe — 1
BTOPOU CTETIEHU

68 Pemienue cucrem IByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APyroe — 1
BTOPOM CTETIEHU

69 I'padmueckas HHTEpIIpETALINS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMA 1

70 Pemienune TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom 1

71 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CrIocoOoM 1

72 KonTtponbHas padora Ne 5 mo teme "Cucremsl ypaBHEHHH" 1

73 PaGora Hag ommOkamMu 1o UTOraM KOHTPOJIbHON paboTel Ne 5 o teme "Cuctemsl 1
ypaBHeHHUH"

74 ITonsTHE YMCIOBOM IOCIEIOBATEIILHOCTH 1




75 3agaHue moCIe0BaTEIbHOCTH PEKYPPEHTHOM hopMymoit 1 popmyItoii N-ro dieHa

76 Apudmerrdeckas 1 TeOMETpUIECKask TPOTPECCUU

7 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu

78 @opmyIiel N-ToO WieHa apuPMETHIECKON U TEOMETPHUECKON IPOTPECCHil, CyMMBI
HEPBBIX N YJIECHOB

79 ®dopmybl N-T0 YieHa apuhMETUUECKONW U TEOMETPUUIECKON TTPOTPECCHI, CYMMBI
IIEPBBIX N YICHOB

80 @opmyIiel N-To WwieHa apuPMETHIECKON U TEOMETPHUECKON IPOTPECCH, CyMMBI
HEPBBIX N YJICHOB

81 ®dopmyiibl N-To yieHa apupMeTHIEeCKO U TeOMETPUUECKON IPOTrpecCuii, CyMMBI
NEPBBIX N YJIEHOB

82 @dopmyiibl N-To yieHa apupMeTHIEeCKO U TeOMETPUUECKON IPOrpeccuii, CyMMBI
IIEPBBIX N YIECHOB

83 N3obpakenne 4wieHOB apu(PMETHIECKON U TEOMETPHUYECKON POTPECCHil TOUKaMHU
Ha KOOPJIMHATHOM MJIOCKOCTH

84 N300pakeHne 4ieHOB apu(hMETHUECKOW U TeOMETPUYECKOM MPOrpeccHii TOUKaMu
Ha KOOPJIMHATHOM MJIOCKOCTH

85 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT

86 CnoXHBIE TPOLIEHTHI

87 KonrtponsHas padota Ne6 o teme "HucnoBble mocieaoBaTeabHOCTH"

88 Pabora Hag ommOkamu 1o UTOoraMm KOHTpOIbHOU paboThl Neb no teme "HucnoBbie
[I0CJIeOBaTEIbHOCTH "

89 [ToBTOpenue, 0000IIEHNE U CUCTeMAaTH3alMsl 3HaHUH. 3anch, CpaBHEHHUE,
NENCTBUS C NEHCTBUTENIbHBIMY YUCIIAMU, YUCIIOBAs! MpsMast

90 [ToBTOpenue, o6o0IIeHNE U cucTeMaTH3alus 3HaHui. [IpoleHThI, OTHOIIEHUS,

IPONOPLUHU




01 [ToBTOpeHnue, 06001IeHNEe U cucTeMaTu3alus 3HaHuid. OKpyrIiieHue, 1
npuOJIMKECHUE, OI[CHKA

92 [ToBTrOopenue, 0000IICHNE U CUCTeMaTH3aIMs 3HaHUH. Perienne TeKCToBBIX 3a1a4 1
apu(METHUECKUM CIIOCOOOM

03 [ToBTOpeHue, 0000IIeHNE U CHCTEMAaTH3aIKs 3HAHU. PellieHne TeKCTOBBIX 3a1a4 1
apuhMETHUYECKUM CIIOCOOOM

94 [ToBTOopenue, 0000IICHNE U cCUCTeMaTH3aIMs 3HaHUH. Perienne TeKCToBBIX 3a1a4 1
apuPMETHYECKUM CIIOCOOOM

95 [ToBTOpenue, 0600IIeHNE U crucTeMaTH3alus 3HaHui. [IpeodpazoBanue 1
areOpanyecKux BIPAKEHHIA, TOMYCTUMbIC 3HAUCHHS

96 [ToBTOpenue, o6o0IIeHUE U cucTeMaTH3anus 3HaHuil. [IpeoOpa3oBanue 1
aIreOpandecKrX BhIPAKEHHM, JOIYCTHMbIC 3HAYCHHUS

97 [ToBTOpenue, 0600IIeHNE U crucTeMaTh3alus 3HaHui. [IpeodbpazoBanue 1
areOpanyecKux BBIPAKEHHIA, TOMYCTUMbIC 3HAUCHHS

98 [ToBTOpeHUEe, 0600IICHNE U cHCTeMaTH3alus 3HaHuH. DYHKIIUU: TOCTPOCHUE, 1
CBOICTBA U3YyYEHHBIX (PYHKIMH

99 [ToBTOpEeHue, 0000IIeHNE U cHCTeMaTH3anus 3HaHuil. ['padudeckoe pemenne 1
YPaBHEHUH U X CUCTEM

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 99




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Anrebpa, 7 kmace/ MakapsraeB FO.H., Munmaiok H.I'., Hemikos K.W. u apyrue, AKiimonepHoe
obmectBo «M3natenscTBO «IIpocBemienue»
» AnreOpa, 8 kitacc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue, AKiimonepHoe
obmectBo «M3natenscTBO «lIpocBemnieHue»
» AnreOpa, 9 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue, AkiimonepHoe

obuiectBo «M3narenscTBO «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
Maremartuka. Anredpa: 7 - 9 kiaccel: 6a30BbIil ypOBEHb: METOJUYECKOE TOCOOHE K
npeaIMeTHON TMHUM yueOHuKoB 1o anredepe FO.H.Maxkapsruesa, H.I'. Munatok, K.M.Hemkosa

u J1p. /-2-¢ u3n., crep. - Mockaa: [Ipocsemenne, 2023. - 54 c.
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