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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruxX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmocod0e OTpaKeHHS MaTEeMaTHYeCKOH HAayKOW sBICHUU U
MPOLECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJaNTallid B COBPEMEHHOM IH(poBoM oOmiectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUS U BBIBOJBI, (OPMYIUPOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbsl o0ecrieunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCIyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE pelleHHWe 3ajad  SBISeTCS  peaiu3anuei
JeSTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUS.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonuyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBA», «DYHKIUNY.
Kaxxnas u3 3TUX colepKaTelIbHO-METOAMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYsSI C IpyTMMU €ro JMHUSIMU. B Xozie u3zyuenus yueOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCyX1aTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YUaIOIIMMHCS OCHOB YHUBEPCAJIBLHOTO MAaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copnepxanue TMHUN «Yucna 1 BBIYUCICHUS CITY>KUT OCHOBOM JUIsl AalIbHENIIIEro U3y4YeHus
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y  OOYYalOIIMXCS  JIOTMYECKOTO  MBILIUICHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAallMOHAIBHBIMU M HPPALlMOHAIBHBIMHU YUCIIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxkanue JByX aireOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIUXCS MATEMATHIECKOTO
anmnapara, HeoOX0IMMOTO JIJIsl pelIeHUs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHus y4yeOHBI MaTepHai
IPYNIUPYETCST BOKPYT palMOHANbHBIX BBIpaKEHHH. Anredpa JAeMOHCTPUpPYET 3HaueHHE
MaTeMaTUKH KakK s3bIKa JJIs [MOCTPOCHMSI MaTeMaTUYeCKUX MOJEeJNel, ONMHUCaHusl MPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOIAT TakKe JajibHeWIiee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOIMMOIro, B YaCTHOCTH, JJs OCBOEHHMS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpaszoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00yyaromyMuUCs 3HaHUH 0 PYHKLUAX KaK BaXKHEHIIEH MaTeMaTUYECKOW MOJIENH JUIsl OIIMCAHUS U
UCCIIIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB U sIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA S3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHME IPEACTABIECHUIN O POJIY MaTEMATUKU B Pa3BUTHH IUBUWIN3ALUH U
KYJIBTYpBHI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKJIIIOYAET CIIEAYIONIME OCHOBHBIC pa3lenbl coiepkaHusi: «Uuciaa © - BBIYMCICHUS,
«AnrebpanyecKue BbIPAKEHUSD, « Y paBHEHHsSI U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 waca B Heneno), B 9 kimacce — 102 vaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aMUCH APOOEH K JPYTOH.
IIoHsATHE pallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIOPAIOYMBAHUE PALlMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON PaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OTpE/ICICHHUS, 3aIUCh OOIBIINX Yncen. [IponenTsl, 3anich MPOIEHTOB B BUJE APOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNE 3aau U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyIibl. Beraucnenus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPaKEHUM, TOKIECTBEHHO PaBHBIE BBIPAKEHMSI,
paBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, IPaBUIa PAaCKPbITUS CKOOOK M NPUBEAECHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOro4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOrO YypaBHEHU,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMS NEpeMEeHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHMH ¢ JBYMs NEepeMeHHBbIMH. PelieHue cucteM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHas cuctema koopamHaT, och OX m Oy. AOcmucca W opauHATAa TOYKM HA
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTel. [lonstue pynkuuu. I'paduk Gynkiun. CoiictBa pynkuuii. JInneitnas
dynkys, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUN U
CHUCTEM JIMHENHBIX YPAaBHEHUM.

8 KUIACC

Yuciia 1 BLIYUCICHUSA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BrIpaKeHUSIAJITeOpaniecKue BbIpPaskeHus

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

VYpaBHEeHMS U HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckass uHTEpHpeTansl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YPaBHEHHUH ¢ IByMs IEpeMEHHbBIMU. [ [pruMeps! pelieHns cucTeM HENMMHEWHBIX YPABHEHUH C IByMS
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMnPYyHKIUT

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepst rpadukon
(bYHKIHH, OTpaXXaAIOLMX pPEeabHbIE IPOIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. ['paduteckoe pemreHme ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYUCICHUA

PannonanbHble yncna, uppaloHaibHbIE YUCIa, KOHEYHbIE U OECKOHEYHBIE JECSITUYHBIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
YKUCEJI U KOOPAUHATHOU IIPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCeN, apu(pMETHUYEeCKHE AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIaMHU.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, TUTEIBHOCTD MIPOLIECCOB B OKPY>KAIOILIIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue yuced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHHUM.

YpaBHeHHUs1 M HEpaBeHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM.



KBanpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIICHEW pa3iloKEHHEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpaBHEHUH € ABYMs IEpEMEHHBIMU. PelleHne cCuUCTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpPOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellieHwe cucTeM JIMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBanmpartnoie HepaBeHCTBa. ['paduyeckass MHTepIpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

OyHKIMNPYHKIUT

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YucioBble nocieoBaTelbHOCTH YHCI0BBIE MOC/Ie10BATeIbHOCTH U IIPOrpecCHu

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyIoit u popmyIioii N-ro dieHa.

Apudmernueckas u reomerpudeckas nporpeccun. @opmysisl N-ro uieHa apuPpmMeTuyecKoit
Y TEOMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHINAIbHBIN POCT. CII0AKHBIE POIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
ABIICHUH, MPOLIETYp TPAXKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUYECKHX 3a/ady MaTeMaTU4YeCKOu
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMAaTHYECKOTr0 00pa30BaHUs Ha MPOTSHKEHUU BCe
JKU3HM JIJIS1 YCTICIIHON MPOo(deCCUOHATBHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYaIbHOW TpPACKTOPHH OOpa3OBaHHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUACTh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelOBEYECKOH MAeATeIbHOCTH, ITAloOB €€ pa3BUTUSA U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEN0BATENLCKOM JEeITCILHOCTH,

6) pusuveckoe BocnuTanue, GOpMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECaX CBOETO 3/I0POBBS, BEACHUS
310pOBOT0 O00Opa3a >KU3HU (3I0pOBOE MUTAaHKUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynspHas (pu3ndeckass akTUBHOCTD), C)OPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCUU, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke MpaBa JPYTroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM IS pelieHus 3a/ad B 00JacTh
COXPAHHOCTH OKpYy)Karoulell cpefpl, IMIAHUPOBAHUS MOCTYNKOB U OLIGHKM HUX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHUYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBINICHUIO YPOBHA cBOen
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HEOO0XOIMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHMM, B TOM 4uciie (GOPMYIHPOBATh UJICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTHPOBATH IPUHHMAEMBbIE DPELICHUS U JEHUCTBUSA,
(GbopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornyeckue AefcTBUA:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBECHHbIC MPHU3HAKM MAaTEeMaTHYECKUX OOBEKTOB,
HOHATUHI, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeHNs
Y CPaBHEHUs, KPUTEPUU IIPOBOMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (DOPMYyIUpPOBATh W MPEOOPa30BBIBATH CYKIEHHS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (pakTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPXKIACHMSIX, MNpearaTb KPUTEPUU [UISl BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JienaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHHH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPpsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEIBHO HECJIOXKHBIE J0Ka3aTebCTBA MaTEeMaTUYeCKUX (aKToB,
BBICTpauBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPHI U1 KOHTPIPUMEPHI, 00OCHOBHIBATh
CcOOCTBEHHBIE PacCykICHUS;

BBIOMpATh CMOCO0 pemieHust y4eOHOM 3ahauu (CpaBHUBATb HECKOJBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOAAIINM ¢ YUETOM CaMOCTOSTENBHO BbIIETICHHBIX
KPUTEPHEB).

Ba3oBble ncciienoBaTeJbcKHe 1eiicTBUA.

UCIOIB30BaTh  BONPOCHI  KaK  HCCIIEAOBATENLCKUH  HWHCTPYMEHT  IO3HAHUA,
(bopMyIIHPOBATH BOIIPOCHI, PUKCUPYIOIIUE TPOTHBOPEUHE, TIPOOIEMY, CAMOCTOSTEITHHO
yCTaHABIMBAaTh UCKOMOE U JaHHOE, (POpMHpOBaATh TMIIOTE3Yy, ApIYMEHTUPOBATH CBOIO
MO3UIIMI0, MHEHHE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH DKCICPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]y COOOM;

CaMOCTOATENILHO  (hOpMYJTUpOBaTh OOOOIIEHUST H  BBIBOJBI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIIOJICHHS, UCCIICAOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBIX YCIIOBUSAX.

Paborta ¢ nnopmanmeii:

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

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

BBIOMpATh (hopMy IMpecTaBIeHIs HH)OPMAIIMK U WTIOCTPUPOBATH pelIaeMble 3a]auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUSA:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHHUS 3a1aBaTh BOMPOCHI IO CYMIECTBY OOCYKIAeMON TEMBbI, IIPOOIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXJICHUS C CY>KICHHUSIMHU JAPYTHUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JINUHC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOW ¢dopme (GopMyIMpoBaTh pa3HOIIACHS, CBOU
BO3PaKCHUS;

MPEIICTABIISITh PE3YIbTAThl PEUICHUS 3a7aud, YKCIIEPUMEHTa, UCCICAOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMAT BBICTYIUICHUS C YYETOM 3amad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
pelIeHNH y9eOHBIX MAaTEMaTHICCKHUX 33]1aY;

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI padoT, TIOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJIa B OOIIHMHA MPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasituBHbIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus ¢ y4ETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTara peiieHus
MaTeMaTUYECKOM 3a/1a4u;
MPEABUNIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUM 3aJa4d, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OLINOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa JEATEILHOCTH IIOCTABICHHOMN e U yCIOBUSM,
OOBACHATH IPUYNHBI JTOCTYKEHHS I HEJOCTHKECHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUIMiics MOMYYHUT CIEIYIOIIUE MpPEIMETHBIC
pe3yibTaThl:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHuecKkue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxomuTe 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, IPUMEHATh PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[Tepexoauts OT O0qHON (HOPMBI 3amKCH YUCET K JIpyroil (mpeoOpa3oBBIBATh JECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BpINONHATE NPUKUAKY M OLEHKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEMCTBUSA CO CTENIEHSAMH C HATypPaJbHBIMU IIOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3a7aud, CBA3aHHBIE C OTHOLIEHUWEM BEJIWYMH,
MIPONOPUMOHAIBHOCTBIO BEJIUYHMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBathk anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpolecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOTO00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpIMONHATE yMHOXXKEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIHMPOBKH ClaraeMbIX, IpUMeHEeHUs (HOpMyJT COKpaIEHHOro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIIMH Ul peoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHUsI M HEPABEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OJHOW NEPEMEHHOH, NMPUMEHSSA IpaBWiIa NEPEXoja OT
UCXOJHOTO YypaBHEHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YUCIO KOpPHEM
YpPaBHEHUS.

[TpumeHnsTh rpaduueckre METObI IPH PEIICHNUH JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCE, ABISIOLIMXCS PEIIEHUEM JMHEHHOTO YpPaBHEHHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucreMbl IByX JIMHEHHBIX YPaBHEHUH C JIByMs IIE€PEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod NpeicTaBiIeHUs M aHAIW3a MH(POpPMalLUK, U3BJIEKAaTh U
UHTEPIPETUPOBATh UHPOPMALIUIO U3 IPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJiacce 0OOydyarOmMICS MOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3ybTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABJICHUS O MHOXECTBE JECHCTBUTENBHBIX YHUCET AJIS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCHOJIb3YsI TPH HEOOXOIUMOCTH KAJIbKYJISTOP, BHIIOIHATH IPeoOpa3oBaHus BhIpAKEHU,
coJiepKaliX KBaJpaTHbIe KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUX M MaJlbIX YHCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpyMeHsTh MOHSATHE CTENEHH C IEJIbIM II0Ka3aTelieM, BBINOJHATh IPeoO0pa3oBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHU C LIETIbIM MTOKa3aTeIeM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh MpeoOpa3oBaHUsI BHIPAKEHUH 1711 pElICHUs Pa3IMuHbIX 3a7a4 U3 MaTeMaTHKH,
CMEKHBIX [TPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHMSI, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM UHUCIIE C
IpUMEHEeHHEM rpaduyecKux npeacTaBieHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT CJIOBECHOW (GOPMYIHPOBKH 3amadyrl K €€ anreOpandeckod MOJeNu C
MOMOIIBIO COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMbl YpaBHEHUWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHON TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHUMAaTh ¥ HCTIONB30BaTh (DYHKIIMOHATIBHBIC TOHATHUS | SA3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HauEeHMsI), OTIPEIENIATh 3HaUCHHE (PYHKIIUH TI0 3HAYCHHUIO apTyMEHTa, ONPEICISITh CBOHCTBA
byHKIMY 10 e€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = kiX, y = x2, y = X3,y = |X|, Y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kjacce OOydarONIMiiCs MOJIYYHUT CJCIYIOIIUE TMPEIMETHBIC
pe3yIbTaThI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHATH BRIYUCIICHUS C UPPAIIMOHATLHBIMH YUCIIAMHU.

HaxomuTh 3Ha4YCHUS CTETIICHEH C IENIBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUCIISATH 3HAUCHUS
YHCIIOBBIX BBIPOKEHUIA.

OKpyrJsTh JCHCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH MPHUKUAKY pPE3yibTaTa BBIYHCICHUH,
OIICHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpaTHBIC YPaBHEHUS, YPAaBHEHUS, CBOIAITUECS K HUM, IPOCTEHIIIHE
IpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJHO YPaBHEHHUE HE SBJISICTCS JIMHCHHBIM.

Pemrate TekcToBBIE 3amaunM  anreOpamyecKMM CrnocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH TpOCTEiilINe UCCIEA0BAHNUS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM UYHUCIE C
MPUMEHEHUEM TpapUIeCKUX TPECTABICHNN (YCTaHABIINBATh, IMEET JIM ypaBHEHUE WIIH CHCTEMa
YpaBHEHHI PELICHHS, €CITH HUMEET, TO CKOJIBKO, U TIpoUee).

Pemare nuHeiiHbIe HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxkaTh pelIeHHe
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCBHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl THHEHHBIX HEPABCHCTB, CUCTEMBI HEPABEHCTB, BKITFOUYAIOIITUE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacrio3naBaTh GyHKITMHM H3yYeHHBIX BHJIOB. [l0Ka3bIBaTh CXeMATHUECKH PACIIOIOXKEHHUE HA

KOOPJMHATHOM M1ockocTh rpadukoB GpyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HA4YEHUI KOAPPHUIIMEHTOB, OMUCHIBATH CBOICTBA

GyHKIHA.



Ctpouts W M300pakaTh CXeMaTH4YeCKH TpadUKH KBAaAPAaTUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHHA MO UX TpaduKam.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucioBble MOCI€10BATEILHOCTH U MPOrpeccuu

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIC C YHCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a41 U3
peanbHON KNU3HU (C MCIOJIB30BaHUEM KaJIbKYIIATOPA, IU(POBBIX TEXHOIOTHUIN).



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoubnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BelunclieHus. PammonanbHbIe o5 1 bu6nmoreka IIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 A 27 1
ArCOpAIeCKHe BhIpaCHiA https://m.edsoo.ru/7f415b90
3 VYpaBue epaBCHCTBA 20 1 bubmroreia LIOK
BHCHHS M HCPABCHCTB
P P https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAHHATSL U rpaguicH. DyHiuH https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
II 1
> OBTOpeHie  obobuerie 6 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB 11O 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Yucna u Beiuncnenus. Kpagparaeie bu6nmoreka [IOK
1 15
KOPHHU https://m.edsoo.ru/7f417af8
9 Uucna u Berauciieans. CTEIEeHb ¢ LEIbIM 7 bubnunoreka LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BbIpaKCHUS. 5 1 bubnnorexa [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKue BhIpaKCHUS. bubnnorexa [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparuoie 15 1 bubmmoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
) .
8 YHKLH. OCHOBHbIE MOHSTHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 ) 4 9
yHKUH. THCIOBBIC pyHKLHH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 IT 6 1
OBTOpelHe it 0000uIeHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
1 102 ) 0

[MPOT'PAMME



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

9 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bu6nmmoreka [IOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUA C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnorexa [JOK
ypaBHEHU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubnunoreka LIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bubmmoteka IIOK
3HAHHH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
N Koanuecrso yacos D1eKTpoHHbIE HUPPOBLIE
11/-11 Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue fI[:yT:eHI/Iﬂ o0pa3oBaTe/bHbIC
padoThI padoTbl pecypchl
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernuaeckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
6 Apudmernueckue neiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsJ0uuBaHUE 1
paIMOHaTBHBIX YHCEN
3 CpaBHeHue, ynopsiJouuBaHue 1
paIMoOHaTBHBIX YHCEN
9 CpaBHeHue, ynopsiJouuBaHue 1
PaIMOHATBLHBIX YHCE
10 Crenenb ¢ HaTypaJlbHBIM 1 bubnmnoreka [JOK
HoKa3arenem https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HATYpaTbHBIM 1 bubnuotexa [JOK

IIOKa3aTcjIeM

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



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

12

CreneHnsp ¢ HaTypaJIbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154¢

13

14

CreneHnsp ¢ HaTypaJIbHBIM
HOKa3aTeneM

CreneHb ¢ HATypaJbHBIM
MoKa3areieM

bubnunoreka LIOK
https://m.edsoo.ru/7f4218be

15

Pemenve OCHOBHBIX 332714 Ha
JIpOOH, IPOIICHTHI U3 PEATbHOU
MPaKTUKHU

16

Pemnrenre ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 pealbHOMN
MPAKTUKHU

17

18

19

Pemenne ocCHOBHBIX 337124 Ha
Jpo0Ou, MPOLEHTHI U3 pealibHOMN
MPAKTHKH

Pemenue ocHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PealbHOM
MPaKTHKU

[Ipu3Haku genmMocTu,
Pa3JI0)KEHUS Ha MHOKUTEIIN
HATypaJbHbIX YUCEN

20

[Ipu3Haku genmMocTu,
Pa3JI0KEHUST Ha MHOKHUTEIIN
HATypaJbHbIX YUCEN

21

22

Peanpuble 3aBucumoctu. [Ipsmas
1 oOpaTHas MPOMOPIIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas
1 oOpaTHas MPOMOPIUOHATIEHOCTH



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

Peanbuble 3aBucumoctu. IIpsmas

23 1 oOpaTHas MPONOPLHUOHATIBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsmas
1 oOpaTHas MPONOPIUOHAIBHOCTH
o5 KounTponbhas pabota no teme
"PannonanpHEIe ynciia"
26 bykBeHHbIE BBIpaXKEHUS Bubmmorexa IOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsie. JlomycTrumble
3HAYECHMS TIEPEMEHHBIX
28 DopMmyIsl
29 dopmyItbl
[Ipeobpa3oBanre OYKBEHHBIX
30 BBIPKCHUH, pACKPBITHE CKOOOK U bubnnorexa [JOK
MPUBE/ICHHE TOI00HBIX https://m.edsoo.ru/7f41fafa
cllaraeMbIxX
IIpeoOpa3oBanue OyKBEHHBIX
31 BBIpQ)XEHUH, pacKpbITHE CKOOOK U bubmuoteka [IOK
MPUBEJICHUE TIOJJOOHBIX https://m.edsoo.ru/7f41fd70
cllaraeMbIxX
IIpeoOpa3oBanue OyKBEHHBIX
39 BBIpKEHUH, pACKPBITHE CKOOOK U
MIpUBEICHNE TTOI0OHBIX
cllaraeMbIX
[IpeobOpazoBanrie OyKBEHHBIX
33 BBIPXXEHUH, PAaCKPBITUE CKOOOK U

MIPUBEICHUE TTOTI0OHBIX
cllaraeMbIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

CBoiicTBa CTENEHHU C

bubnunoreka LIOK

34 HATYPaJbHBIM ITOKa3aTEIIEM https://m.edsoo.ru/7f421382

35 CBoJiCTBa CTCIICHU C bubnuorexa [{OK
HaTypaJIbHBIM [TOKa3aTeieM https://m.edsoo.ru/7f42154e

36 CBOICTBa CTEIICHU C bu6nmmorexa [IOK
HATYPaJbHBIM ITOKa3aTEeIIEM https://m.edsoo.ru/7f4218be

37 MHOTrO4JICHBI bubmmorexa [IOK
https://m.edsoo.ru/7f42276e

38 MHoOro4IeHbI brbmmorexa LIOK
https://m.edso0.ru/7f422930

39 CnoxxeHue, BEIYUTAHUE, bu6nmorexa LIOK
YMHOXCHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 Crnoskenue, BLIYUTAHUE, bubnunoreka LIOK
YMHOKEHHE MHOTOUJICHOB https://m.edsoo.ru/7f422cc8

41 Crnoskenue, BbIYUTAHUE, bubnunoreka LIOK
YMHOKEHHE MHOTOUJICHOB https://m.edsoo.ru/7f422fca

42 Crnosxkenue, BEIYMTAHUE, bubnmorexa LIOK
YMHO)XCHHE MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopMyIIbl COKPAIIEHHOTO bubmuoreka [JOK
YMHOKCHHUS https://m.edsoo.ru/7f42432a

44 ®opMyIbl COKpaALIEHHOTO bubmuoteka [IOK
YMHOKCHHUS https://m.edsoo.ru/7f42464a

45 @opMyIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 dopMyIIBl COKpPAIIEHHOTO bubnuotexa [JOK
YMHOKCHHUS https://m.edsoo0.ru/7f424fd2

47 @opMyIIbl COKpALIEHHOTO bubmuoteka [IOK

YMHOXKCHHA

https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0

Pazioxenne MHOTOYJIEHOB Ha

bubnunoreka LIOK

48 MHOXHUTEITN https://m.edso0.ru/7f423312
49 Paznoxxenne MHOTOYJICHOB Ha bubnunoreka LIOK
MHOKHUTEITN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenne MHOro4IeHOB Ha bu6nmmorexa [IOK
MHOXHUTEITH https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOrO4wIeHOB Ha
MHOXHUTEITN
52 KonTponbhas padbota no teme
"Anredpanyeckue BbIpaxeHus"
YpaBHeHue, paBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
54 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJTHOU
55 nepeMeHHO}I;Ip pelieHue nHHHeﬁme bubmmorexa LIOK
. https://m.edso00.ru/7f420482
ypaBHEHUM
JInHeitHoe ypaBHEHHE C OJTHOU
56 MEPEMEHHOMH, peleHHe TMHEHHBIX
YpaBHEHUI
57 Pemienune 3ama4d ¢ MOMOIIBIO bu6nmorexa LIOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemrenne 3a1a4 ¢ TOMOIIBIO but6mmorekxa [IOK
ypaBHEHUI https://m.edsoo0.ru/7f420806
59 Pemrenne 3ama4 ¢ TOMOIIBIO but6mmoreka [IOK

YpaBHEHUI

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

Pemenue 3a71ay ¢ 1OMOILBIO

bubnunoreka LIOK

60 ypaBHEHHIA https://m.edsoo.ru/7f420e6e
61 JInHeHoe ypaBHEHHE C IBYMS bubmmoreka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHeitHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
MIEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEHHBIX
63 ypaBHeHI/IiiI Z JBYMSI bubmmorexa LIOK
https://m.edsoo.ru/7f42836¢
MIePEeMEHHBIMU
Cucrema 1ByX JTUHEHHBIX
64 YPaBHCHHI C ABYMS
MIEPEMEHHBIMH
Cucrema IByX JIMHEHMHBIX
65 YPaBHCHHI C ABYMS
MIEPEMEHHBIMH
Cuctema AByX JTMHEHHBIX
66 YPaBHEHUH C IByMs
NEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUN bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHUIA bubmmorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN Bubmmorexa IOK
https://m.edso0.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN
79 KonrtponbHas pabora no Teme bubmuoteka [IOK

"JIuneiiHble ypaBHEHUS"

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044

bubnunoreka LIOK

3 Koopuiata TOMKH Ha MPAMOI https://m.edsoo.ru/7f41de76
74 YucnoBble IPOMEKYTKH Bubmmorexa IOK
https://m.edsoo.ru/7f41dff2
75 YucioBble TPOMEKYTKH
76 Paccrosinue mexny I[Bva;I )
TOYKaMH KOOPJAWHATHOW MpPsIMOU
77 Paccrosiane Mexny aByMs
TOYKaMH KOOPAVHATHOU IIPSIMOM
78 [IpsamoyronbHas cucrema bubnuoreka [IOK
KOOPJMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronbHas cucrema Bbu6moteka [JOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKoB, 3aJaHHBIX bubnnorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpaduKoB, 3a1aHHBIX bubmuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
83 ITpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
84 Urenue rpaukoB peabHbIX bubmuoteka [IOK
3aBHCUMOCTEH https://m.edsoo.ru/7f41ea24
85 Urenue rpa(i)I:IKOB peanbHBIX
3aBUCUMOCTEHN
bubmuoteka [IOK
86 Homsrrite gyt https://m.edscI)lo.ru/7f41ef06
87 I'padux pyHKIIN



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

bubnunoreka LIOK

58 Croficrsa Gyt https://m.edso0.ru/7f41f078
89 CaoiicTBa GyHKIMH bubmmorexa [IOK
https://m.edsoo.ru/7f41f1fe
. Bubmmnorexa [IOK
%0 Thasefiriast Gy https://m.edS(I)lo.ru/7f427282
91 Jluneiinas GpyHKIUSA bubmmorexa [IOK
https://m.edsoo0.ru/7f427412
92 [TocTpoenue rpaduka THHEHHOMI bu6mmoteka [JOK
byHKIUH https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TuHEHHON
byHKIIUN
9 I'paduk pynkmmm y =[X|
95 I'paduk pynkumu y =[x|
| oo
Dysxmm" https://m.edso00.ru/7f41f50a
| ot e e
0GOBIIeHHE 3HAH https://m.edsoo0.ru/7f429c6¢
| o e
0GoBIIeHHE 3HAH https://m.edso0.ru/7f429f32
[ToBTOpEHNE OCHOBHBIX MOHSATUI
99 u MCTOI?HOB Kypca 7 Kiacca, bubmorexa HOK

000011eHE 3HAHUN

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

[ToBTOpEHNE OCHOBHBIX OHATHI

100 1 METOIOB Kypca 7 Kiacca 1 Bubmorexa HOK
OB IYP . ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUHA
101 Hrorosas kKoHTpoOIJIbHAsI paboTa 1
e | rommem |
AOB P . ’ https://m.edsoo.ru/7f42a900
0000111eHNE 3HAHUNA
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jlara
w/n Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoTbI pecypcbl
1 KBaapaTHbIii KOpeHb U3 YUCIa 1 bubnrorexa LIOK
https://m.edsoo.ru/7f42d452
5 [TonsiTne 06 UpparoHAILHOM 1 bubnuorexa [JOK
qHCIIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPAIMOHATILHBIX YHCET
4 Jecstuunbie MpUOIMKEHUS 1
UPPALMOHATIEHBIX YHCET
5 JelicTBUTENbHBIE YHCIIA 1
5 CpaBHEeHHE IEUCTBUTEIBHBIX 1
quCen
7 CpaBHeHUE 1eHCTBUTENBHBIX 1
Yuceln
8 ApudmeTnueckuil KBaapaTHbINA 1
KOPCHB
9 VYpaBHeHue BUa X* = a 1
10 CaoticTBa apuMeTHuIecKux 1 bubnnorexa [JOK
KBaJPaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CgoiicTBa apr(pMETHIECKUX 1 bubnuotexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
Hpe06pa3ov13aHHe YHCIIOBBIX BuGmorexa [OK
12 BBIPKEHUM, COAepKaLIUX 1

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26



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

[Ipeobpa3zoBanue YUCIOBBIX

bubnunoreka LIOK

13 SHPANCIIE, COnepRatux https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoGpazoBanre YNCIOBBIX
14 BLI:pache)HHﬁ COJIEpIKALLNX bubmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
IIpeoOpa3zoBaHue YUCIOBBIX
15 BBI:pa)KI;HI/Iﬁ COJIEpIKAILNX bubmorexa HOK
’ https://m.eds00.ru/7f42e262
KBaJpaTHBIE KOPHU
16 CreneHs c IeIbIM ITI0Ka3aTeaeM bubmmorexa [IOK
https://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch yucia.
Pa3Mepnr 00beKTOB
OKpYy>Karoliero Mupa (0T
17 BHSI\};GHTaEIHHX qafTI/I(u o bubmmorexa [IOK
https://m.edsoo0.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTUTENBHOCTD MPOLIECCOB B
OKPY’KaIOIIEM MHUPE
18 CBolicTBa CTENEHH C LIEJIbIM bubnuoreka [{OK
MoKa3aTeJIeM https://m.eds00.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bubmmoteka IIOK
HOKa3aTeyeM https://m.edso0.ru/7f435648
20 CBolicTBa CTENEHH C LIEJIBIM bubnuoreka [{OK
ITOKa3aTeJIeEM https://m.edso00.ru/7f435648
21 CBolicTBa CTENEHHU C IEJIBIM bubmuoreka [{OK
IoKa3arejieM https://m.edso00.ru/7f43599a
9 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK

IIoKa3aTcjiemM

https://m.edsoo.ru/7f435ed6



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

23

KBanparsslii TpExuineH

24 KBaapatHplii TpéxuieH
o5 Pa3nosxeHue kBagpaTHOro Bu6mmoteka [JOK
TpEXUIeHa Ha MHOKHUTEIN https://m.edsoo.ru/7f42fd38
26 PasnosxeHne kBagpaTHOro Bu6mmoteka [JOK
TpEXuJieHa Ha MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbnas pabota no remam
27 "KBaLI[)paTHBIe EOpHI/I. Crenenu. bubmmorexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpatnsiii Tpexunen"
bubnuoreka [IOK
28 AJreOpaitieckas Apode https://m.edsoo0.ru/7f430382
JomycTrumMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOSIINX B
anreOpanyecKre BEIPaKCHUS
JomycTrumMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKEeHUS
31 OCHOBHOE CBOMCTBO bubnuoreka [{OK
anreOpanyecKkoi 1podu https://m.edso0.ru/7f4308e6
32 Coxkparienue apobeit bubmmorexa LIOK
https://m.edsoo.ru/7f430a8a
. bubnuoreka [JOK
33 Cokparerie 1podeit https://m.edso0.ru/7f430f44
34 Coxkparienue apobeit Bubmmorexa LIOK
https://m.edsoo.ru/7f430f44
CloxeHne, BEIYATaHUE, BuGnmorexa LIOK
35 YMHOKEHHUE U JEJICHNE

anreOpandyeckux aApooeit

https://m.edsoo.ru/7f43128c



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

CrnoxeHue, BEIYUTAHUE,

36 MHO>KEHUE U JIeJICHHUE Bubmmorexa HOK
Y A . https://m.edso0.ru/7f4315c0
anreOpanvecKkux apooeit
o | Coemene, mrmmec, Busmiorera LIOK
MH HHUEC U JICHU
Y ! . https://m.edsoo0.ru/7f4318c2
anreOpandecKux aApooeit
C
| oo —
Y ! . https://m.edsoo.ru/7f431a20
anreOpandecKux Apodeit
o [Tpeobpa3zoBanue %HpaxceHHﬁ, BuGmorexa LOK
CoJIeprKalIiX anredpandecKkue
Aeprratl P https://m.edso0.ru/7f43259c
Ipodu
" [TpeoOpa3zoBanue %HpaxceHHﬁ, BuGmorexa LOK
CoJIeprKalIiX anredpandecKkue
Aeprratl P https://m.edso0.ru/7f432736
Ipodu
, | |pooSpmsonamc supuxcif busmiorera LIOK
K nux T HYCCKU
ACPaatl P https://m.edso0.ru/7f432736
npodu
42 KonTponbHas padora no teme bubmmnoreka HOK
" Anrebpanueckast 1poob" https://m.edsoo0.ru/7f431d36
43 KBagpatHoe ypaBHeHHE bubmmorexa LOK
AP P https://m.edsoo.ru/7f42eela
Hemnonnoe kBampaTHOE bubmuoreka [IOK
44
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonnoe xBagpatHoe bu6muoreka [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 ®dopMyia KOpHEW KBaIpaTHOTO bubmuoteka [IOK

ypaBHEHHS

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

dopMyia KOpHEW KBaIpaTHOTO

bubnunoreka LIOK

41 ypaBHCHHS https://m.edsoo.ru/7f42f3f6

48 dopMyia KOpHEW KBaIpaTHOTO Bu6mmoteka [JOK
ypaBHEHHS https://m.edsoo.ru/7f42f5a4

bubnmnoreka HOK
49 Teopewma Breta https://m.edsg).ru/7f42fef0
Bu6mmoteka [JOK

>0 Teopewa Buera https://m.edsg).ru/7f430076

51 Pemenue ypaBHeHuit, bu6mmoteka [JOK
CBOJISIIMXCSI K KBAJPaTHBIM https://m.edsoo.ru/7f43c542

52 Pewienue ypaBHeHui, bubnuoreka [IOK
CBOJIAIIMXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c3d0

53 [Ipocreiimme qpoOHO- bubmmoreka [JOK
palroHalbHbIC YPAaBHEHUS https://m.edsoo.ru/7f4328c6

54 [Ipocreiimme qpoOHO- bubmmoreka [JOK
panroHalbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e

o | e o
ypasHeit https://m.edsoo.ru/7f42f75c
P

o | Moo s
ypasHeit https://m.edsoo.ru/7f42{8f6

57 KonTponbhas pabota no teme bu6muoreka [JOK
"KBaapaTtHbie ypaBHEeHUS" https://m.edsoo.ru/7f4301f2
JInneliHOE ypaBHEHHE C IBYMs

58 MEePEeMEHHBIMH, €ro TpaduK,

IIPUMEPBI PELICHHS] YPAaBHEHHH B
LEJIBIX YHUCIIax



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

JInHeHOE ypaBHEHHUE C IBYMS
NePEeMEHHBIMH, €ro rpaduk,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

60

JInHeHOE ypaBHEHHUE C IBYMS
NEpPEMEHHBIMH, €T0 rpauk,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

61

Pemenue cucrem AByX JIMHEHHBIX
YpPaBHEHUU C JBYMsI
MIEPEMEHHBIMU

62

63

64

Pewienne cucrem IByX JIMHEMHBIX
YpPaBHEHUU C JBYMsI
MIEPEMEHHBIMU

Pemenue cucrem nByX JIMHEHHBIX
YPaBHEHUU C ABYMs
[IEPEMEHHBIMU

IIpuMmepsl peleHnus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

65

[IpuMepsl perieHus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

66

['padmyeckas uHTEpHIpETALUS
YpaBHEHHUS C ABYMsI
MEPEMEHHBIMH U CUCTEM
JIMHENHBIX YPABHEHUN C IBYMsI
NIEPEMEHHBIMU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6



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

I'paduueckas uaTEpIIpETAIIUSL
YPaBHEHUS C IByMs

67 MePEMEHHBIMHU M CUCTEM bubnrorexa LIOK
. . https://m.edso0.ru/7f43d6d6
JIMHENUHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMU
68 Pemenue TekcTOBBIX 3a/1a4 ¢
IIOMOILIbIO CUCTEM YPaBHEHUI
Pemenue TekcTOBBIX 3a/1a4 ¢
69 IIOMOILBIO CUCTEM YPaBHEHUIN
70 Peuienne TeKCTOBBIX 3a/1a4 cu
IIOMOILIbIO CUCTEM YpaBHEHUI
71 qI/ICjIOBI:Ie HEpaBEHCTBA U UX
CBOMCTBa
79 qI/ICjIOBI:Ie HEpaBEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBvo C OHOM
NIEPEMEHHOMN
74 Jlunetinbie ilepaBeHCTBa C OJTHOM bubmuoreka [IOK
HIePEeMEHHOM U MX pelleHne https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubmuorexa [IOK
NePEeMEHHOM U MX pelleHnue https://m.edso0.ru/7f42c840
76 JInnelinble I:IepaBeHCTBa C OTHOU
IIEPEMEHHOI U UX pElICHNE
CucreMbl TUHEMHBIX HEPABEHCTB
77 C OJIHOM IEPEMEHHON U EIX bubmorexa LIOK

perieHue

https://m.edsoo.ru/7f42cbh88



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

CucreMbl TUHENHBIX HEPABEHCTB

78 C OJIHOM TIEPEMEHHOM B BX bubmorexa HOK
https://m.edsoo.ru/7f42cd2c
pelieHne
CucreMbl TUHEHHBIX HEPABEHCTB
79 C OIHOI TIepeMeHHON U UX
pernieHue
H3o0paxenue pemieHus
80 JII/IHeIgHoro HC;&BGHCTBa U UX Bubmmorexa HOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MIPSIMOU
N300paxkeHue penieHus
81 J'II/IHC§HOFO He;aBeHCTBa U UX bubmnorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCJIOBOM MPSIMOK
KonrtponbHas padora mo remam
82 "HepaBenctBa. CucreMbl
ypaBHeHU"
bubmmoreka IIOK
83 Honstite Gy https://m.edso0.ru/7f433c12
84 Ob6nacTh onpeneneHus u bubnnorexa [JOK
MHO)KECTBO 3HAYCHUH (PyHKIIMU https://m.edso0.ru/7f433d84
85 CrniocoOsbI 3a1anus GyHKIUN
86 I'paduk dynkumm
87 CgoiicTBa (GyHKIMHU, UX
oToOpakeHHe Ha rpaduke
88 Utenue u noctpoeHue rpadukoB
byHKIMA
[Tpumeps! rpadukoB GyHKINH,
89 OTpaXKAIOIIHUX peaTbHbIC

IIPOIIECCHI



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

DyHKIHH, OIIUCHIBAIOIINE
OpSAMYI0 U 00paTHYIO

bu6nmoreka [IOK

90
IPOIOPIHOHATBHBIC https://m.edsoo.ru/7f434bbc
3aBHCHMOCTH, UX TpapuKu
91 lunep6ona
92 ['unepOoma
bubnunorexa LIOK
r = x?
93 paux pymrumn y = x https://m.edsoo.ru/7f4343e2
bubnunoreka LIOK
94 I = x?
paduk pymkumn y =X https://m.edsoo.ru/7f434572
o =X,y =X,y =YX,
95 = |})](I|{K : Hap(lb)p/mec;(g/e eH’IZHI/Ie ’ bubmnorexa LIOK
> 1P . P . https://m.edsoo.ru/7f434d38
YPaBHEHHIA U CUCTEM YpaBHEHHIH
O =X%L,y =X,y =YX
96 = |};(}|IK : Hap(lbi/mec;ge eHiI:HI/Ie ? bubmnorexa LIOK
- P . p . https://m.edsoo.ru/7f434eb4
YpaBHEHHIA U CHCTEM YpaBHEHHM
o HOBeT(())peOHHe oc:CI:)OB;{LD; no;;sézlgﬁ Butmorexa LIOK
U MCT B K B / U & KJI B
AOB KYP . ’ https://m.edsoo.ru/7f4371aa
000011IeHrEe 3HAHUI
| mme e
AOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
o | Homems e e
CTONOB Kypeo . ccoB, https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHSATHI BuGmmorexa LIOK
100 Y METOJIOB KYpCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI

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



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
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bubnunoreka LIOK

101 n 1
0 TOTOBAs KOHTPOIILHAT padoTa https://m.edsoo.ru/7f436b88
102 | uvercionsmeon 7 nt mascon, | 1 Buorexa L1OK
FIOB KYP . ’ https://m.edso0.ru/7f437858
000011IeH1Ee 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

ParmonansHbIe YncIa,
HPpaIlMOHAIILHBIC YHCIIA,
KOHCYHBIE M OECKOHEUYHBIC
JeCATUYHBIE Tpoou

MHOXeCTBO JICHCTBUTEIBHBIX
YHCeIT; ICHCTBUTEIIbHBIC YHCIIA
KaK OCCKOHEYHBIC JICCATUYHBIC
npobu

B3anMHO ogHO3HaUYHOE
COOTBETCTBUE MEXY
MHOKECTBOM JICHCTBUTEIIBHBIX
YHuced 1 MHOXKECTBOM TOYECK
KOOPJAWHATHOM MPSIMOI1

CpaBHEHME IEUCTBUTENBHBIX
qrcen, apupMeTuIecKue 1eHCTBUs
C IEMCTBUTENBHBIMH YHCIaAMHU
[TpubmmxénHoe 3HaUeHNE

BEJIMYMHBI, TOUHOCTh
NpUOIHKEHUS

KoaunuyecTBO 4acosB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTejibHbIE

pecypchl

OxpyrieHne yucen

OxkpyriieHue yucen

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYUCIIEHUI




[Ipukuaka u olleHKa pe3yJIbTaTOB

o BBIYMCIICHUI
HHHefIHOGpraBHeHHe. Pemenue Bubmiorex [IOK
10 ypaBIfeHHH’ CROMIIIXCA K https://m.edsoo.ru/7f43bf66
JMHENHBIM
JIuneitnoe ypaBHeHue. Pemenue
11 YpaBHEHUM, CBOSAIIUXCS K
JMHENHBIM
KBaL[paTHi)e ypaBHeHue. Pelenue Bunorexa LIOK
12 zg:;ng::;cmﬂﬂmnxcx K https://m.edsoo.ru/7f43c542
KBanpaTH(v)e ypaBHeHue. Pemenue BuGmiorexa LIOK
13 zg:;ng::;cmﬂﬂmnxcx K https://m.edsoo.ru/7f43c542
bubnunoreka LIOK
14 DHKEApATHEIE YpaRHEHILA https://m.edso0.ru/7f43c3d0
bu6nmorexa LIOK
15 bHKBajpaTHble ypaBHCHIL https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHus: ypaBHEHUI
16 TPETbEU U YETBEPTOU CTENEHEN
Pa3IoKEHUEM Ha MHOKUTENH
[Ipumeps! penieHuss ypaBHEHUI
17 TpEThEN U YETBEPTOMN CTEIIEHEN
Pa3IoKEHUEM Ha MHOKUTENH
18 Pemenne npoO6HO-palinOHAIbHBIX bu6muoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-pariMOHATBHBIX bubmuoteka [IOK

ypaBHEHUH

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



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

20

Pemienue TeEKCTOBBIX 3a/1a4
anredpanvecKuM METOI0M

21

22

Permrenuie TeKCTOBBIX 3a4a4
anredpanvyeckuM METo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/I‘IeCKI/IM METOJA0M

23

KonrponsHas pabora o reme
"YpaBHeHUS C OTHOM
nepeMeHHoun"

24

25

26

YpaBHeHHE ¢ AByMS
MIEPEMEHHBIMH U €T0 rpaduk
VYpaBHeHHE ¢ IBYMS
NepEeMEHHBIMH U €r0 rpaduk
Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs
MEPEMEHHBIMU U €€ pelleHHe

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

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

27

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C JIBYMsI
IIEPEMEHHBIMU U €€ pelIeHUE

28

29

30

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C JIBYMsI
IIEPEMEHHBIMU U €€ pelIeHUE
Cucrema 1ByX JIMHENHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pelIeHNUE
Pemenne cucreM aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a



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

JIMHEWHOE, a Ipyroe — BTOPOU
CTENEeHU

31

Pewmenne cucreM aByx
YPaBHEHUN, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTENEHU

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

32

33

34

35

Pemenue cucrem aByx
YPaBHEHUN, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

Pemienue cuctem nByx
YPaBHEHUH, OJJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTCIICHHU

I'paduueckas uHTEpIIpETALUS
CHUCTEMBI YPaBHEHUH C IBYyMs
IIEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM crocoOoM

36

37

38

Pemenne TekcTOBBIX 337124
anredpanvyeckuM crnocoOom
KonrtponbHas pabora no Teme
"CucreMsl ypaBHEHUI"

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA

but6mmorekxa [IOK
https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

JInHeliHbIE HEPABEHCTBA C OHOM

bubnunoreka LIOK

40 [IEPEMCHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOU Bu6mmoteka [JOK
41 .
NIEPEMEHHOM U UX peIlICHHE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEPABEHCTBA C OJHOM bu6nmmorexa [IOK
[IEPEMCHHOMN M UX PELICHHE https://m.edsoo.ru/7f43af08
43 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJTHOM MIEPEMEHHOM U UX pelIeHne
44 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBanpaTHble HEpaBeHCTBA U X Bbu6moreka [JOK
pelieHue https://m.edsoo0.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U X Bbu6moteka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubmuoteka [IOK
pemieHue https://m.edsoo.ru/7f43b5a2
49 KBangpaTHbie HepaBeHCTBA M UX
pelieHue
50 KBaapaTHble HepaBeHCTBA U UX
pelieHue
I'paduueckas MHTEpIIpEeTALUS
51 Heppg;eHCTB U CI/ICTSMI;ICP:BCHCTB Bubmmorexa IOK
https://m.edso0.ru/7f43b098
C IByMs ITlepeMEHHBIMU
I'padnueckas nuHTEpIIpeTaLIns
52 HEPaBEHCTB U CHCTEM HEPaBEHCTB

C ABYMs IICPCMCHHBIMU



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
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KonrponsHas pabora o teme

53 "HepaBencrna"
54 KBagpatuunas ¢pynkuus, eé Bu6mmoteka [JOK
rpaduk u cBoiicTBa https://m.edso0.ru/7f4396¢c6
55 KBagparnunas pynkius, e bubnuorexa [JOK
rpaduK U CBOICTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢pynkuus, eé Bu6mmoteka [JOK
rpaduK U CBOICTBA https://m.edsoo.ru/7f4399b4
ITapab6oia, KOOpAUHATEHI BEPIINHEI
o7 HaII))aGOJIBI OCI)I:J):/IMMGTPI/II/IP brbmmorexa LIOK
’ https://m.edsoo0.ru/7f439eb4
napaboJTbl
[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
58 nalfl)ja6onbl’ OCLI::II[/IMMeTpI/IHp bubmroreia LIOK
’ https://m.edsoo.ru/7f43a03a
napaboJTbl
[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
59 na§a6onbl’ OCLIZIIIJMMeTpHHp Bubmmorexa IOK
’ https://m.edsoo.ru/7f43alac
napaboIIbl
ITapaboita, KOOpAUHATEI BEPIINHEI
60 na§a60m,1 OCI)I:J);[/IMMGTPI/II/IP bubnuorexa LIOK
’ https://m.edsoo.ru/7f43a31e
napaboIIbl
ITapaboita, KOOpAUHATEI BEPIIMHEI
61 Ha§a6OHLI OCI)I:J);[/IMMGTPI/II/IP bubmmorexa LIOK
’ https://m.edso0.ru/7f43a526
napaboJIbI
[Tapabomna, KOOPAMHATHI BEPIITHHBI
62 napaboIIbl, 0Ch CHMMETPUH
napaboJIbI
63 I'padpuxu Qynkumit: y = kx, y = kx

+ b, y=k/x, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxu ynkumit: y = kx, y = kx

64 + b, y=k/x, y=x3, y=vX, y=[X|

65 I'padpuxu Qynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

66 I'paduku pynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

67 I'paduxu Qynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

68 I'paduxu Gynkumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X]|

69 KontponbHas paboTa o teme bubnnorexa [JOK
"OyHKIIH" https://m.edsoo.ru/7f43ab84

70 ITousiTie yncI0BOM bubnunoreka LIOK
MOCJIC0BATEIIbHOCTH https://m.edso0.ru/7f43e6c6
3asiaHue MOoCe10BaTeIbHOCTH

71 peiyppeHTHoﬁ I(;opMynoﬁ u bubamorexa LOK

. https://m.edsoo.ru/7f43ebda

dhopmyoit N-ro wieHa

79 Apudmernueckas u bubmuoteka [IOK
reoMeTpUYecKast TPOTPEeCCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmmnoreka HOK
reoMeTpUYecKast TPOTPECCHH https://m.edsoo.ru/7f43f3b4
@opMyIisl N-TO YIeHa

74 apupMeTHIECKON U bubnuotexa [JOK
reOMETPUYECKOMN MPOrPECCHid, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB

75 ®opMyIisl N-T0 YIeHa bubnuoreka [IOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

76

@opMyIisl N-TO YIeHa
apudmeTnyecKoit u
r€OMETPUYECKON ITPOrPECCUN,
CyMMBI IIEPBBIX N YICHOB

bubnunoreka LIOK
https://m.edsoo0.ru/7f43f0c6

7

78

79

80

81

82

®opmyiibl N-ro 4ieHa
apudmeTnyecKoit u
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N UJIEHOB

®opmyiibl N-ro 4ieHa
apu(pMeTHUECKON U
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IICPBBIX N 4JIEHOB

N300pakeHne 4ieHOB
apu(pMeTHIECKON 1
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMHU Ha KOOPJIMHATHOMN
IIJIOCKOCTH

N3006pakeHne 4IeHoB
apu(pMeTHIECKON 1
r€OMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPAMHATHOU
IIJIOCKOCTH

JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN

poct

CrnoxxHEIe IMPOLCHTLI

bubnunorexa LIOK
https://m.edsoo.ru/7f43f72e

bubnuoreka [{OK
https://m.edsoo.ru/7f43f8a0

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
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Cno’kHbI€ TPOLIEHTHI

bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6
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85

86

87

88

89

KonrponsHas pabora o teme
"YucnoBbIE HOCIEN0BATEIHLHOCTH'

[ToBTOpeHuE, 0600IIEHNE U
CHCTeMaTH3allus 3HaHuH. 3amuch,
CpaBHEHUE, JICHUCTBUS C
JIEHCTBUTEIILHBIMU YHCIAMHU,
YUCJIOBasl MpsMast

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3alMs 3HAHHM.
IIpoLeHThI, OTHOIICHHUS,
MIPOITOPIIAT

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3alMs 3HAHHM.
Oxpyrienue, npuOIKeHNE,
OIIEHKa

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
Pemenne TekcTOBBIX 3a1a4
apu(pMeTHYECKIM CIIOCOOOM

[ToBTOpenue, 0600IIEeHNE U
CHCTeMaTH3alus 3HaHUH.
Pemenne TekcTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

bubnunoreka LIOK
https://m.edsoo0.ru/7f440418

bu6nmorexa LIOK
https://m.edsoo.ru/7f443b12

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

90

[ToBTOpenme, 0600mEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
Perienue TekcTOBBIX 3a1a4
apu(pMeTHYECKIM CIIOcOO0M

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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92

93

94

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMaTH3aINs 3HAHUMH.
[IpeobOpazoBanue anredpanyecKux
BBIP)XEHUH, IOy CTUMBIE
3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aIHs 3HAHUM.
[IpeobOpazoBanue anredpanyecKux
BBIP)XEHUH, JIOMyCTUMBIE
3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aINs 3HAHUM.
[IpeobOpazoBanue anredpanyecKux
BBIPOKEHUH, JIOMyCTUMBIC
3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cHCTEeMaTH3aIlHs 3HAHUH.
[IpeoOpa3oBanue anredpanveckux
BBIp)KEHUH, TOMyCTUMBIE
3HAYCHUS

[ToBTOpenue, 0600IIEHNE U
CUCTEMaTHU3al1s 3HAHUM.
@yHKIUU: IOCTPOEHUE, CBOMCTBA
M3YYeHHBIX (PyHKIUN

bub6nmoreka [IOK
https://m.edsoo.ru/7f4441ca

bub6nmoreka [IOK
https://m.edsoo.ru/7f444364

bubmuoreka [{OK
https://m.edsoo0.ru/7f4446f2

bubnmorexa LIOK
https://m.edsoo.ru/7f444a94

bubnmorexa LIOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenue, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
DyHKIUU: IOCTPOECHUE, CBOMCTBA
W3YYeHHBIX (PyHKIUN

but6mmorekxa [IOK
https://m.edsoo.ru/7f444f44



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMaTH3alusl 3HAaHHH.
OyHKIUU: MOCTPOECHUE, CBOMCTBA
M3YYCHHBIX (PyHKUIUN

bu6nmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
OyHKIUU: MOCTPOECHUE, CBOMCTBA
M3YYCHHBIX (PyHKUIUN

bubnunorexa LIOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpenue, 0600IICHNE 1
CUCTEMATU3ALMS 3HAHHUM.
I'paduueckoe pemienne
YPaBHEHUH U UX CUCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600mIEHNE 1
cucTeMaTu3anus 3HaHH.
I'paduueckoe pemienne
YPAaBHEHUU U UX CUCTEM

101

102

Hrorosas KOHTPOJIbHAA pa60Ta

O0001IeHrE U CUCTEMAaTU3 AU
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1. Maremaruka. Anrebpa: 7-ii kiacc: 0a30BbI ypOBeHBb: y4eOHUK, MakapbrdeB
IO.H., Munmroxk H.I'., HemikoB K.WU. u npyrue; nox pen. Tenaxosckoro C.A., [Ipocseienue
2023;

2. Marematuka. Anrebpa: 8- kiacc: 0a30BBIA ypOBEHb: yuyeOHUK, MakapblueB
I0.H., Munmox H.I'., Hemukos K.M. u npyrue; noxn pea. Tensaxosckoro C.A., IIpocsemenue
2023;

3. Maremaruka. Anrebpa: 9-if kiacc: 06a30BbI ypOBeHb: Y4eOHHK, MakapblueB
I0.H., Munmrok H.I'., HemikoB K.U. u npyrue; nox pen. Tenaxosckoro C.A., [Ipocseienue
2023;

METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJIA

1. Aure6pa. 7 knacc. Meroanueckue pekomenaanuu. H.I'. Menmrok, 1.C.
IIneixoBa.

2. AunreOpa. 7-9 xnacc: Meroanueckoe nocodue K mpeaMeTHON TMHUHA YIeOHUKOB
no anreope FO.H. Makapsiuesa, H.I'. Munntok, K.. Hemkosa u ap

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HHTEPHET
bubneorexa [IOK

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJAOBAHME
NHpopMallMOHHO-HATTIsAHbIE  MaTepUalibl: IUIAKaThl; KapTOYKHM; yueOHas W
CIpaBOYHAsI TUTEPATypa; HATJsAAHbIE TOCOOUS; pa3JaTOYHbIE MaTepHalbl.



