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HHOACHUTEJIBHASA 3AIITMCKA

Anrebpa sABISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOINEro oOpa3oBaHMsA: OHA
obecrieynBaeT M3y4eHUE JPYIHX IUCLUIUIMH, KaK €CTeCTBEHHO-HAY4YHOIO, TaK W T'yMaHUTApHOI'O
[IUKJIOB, €¢ OCBOCHHME HEOOXOIUMO ISl MPOJOJDKEHUS OOpa3oBaHMs W B IMOBCEIHEBHOW >KHU3HH.
Pazputue y oOydaromuxcs HaydHbIX IPEACTaBIEHUH O MPOUCXOXKICHHMM U  CYIIHOCTH
anreOpandyecknx adCTpakuuii, cnocode OTpaXeHUs MAaTEeMaTHUECKOW HAyKOHW SIBJICHUH U MPOIIECCOB
B IIPUPOJI€ U OOIIECTBE, POJIM MaTEMAaTUYECKOI0 MOJEITMPOBAaHMSI B HAYYHOM IIO3HAHUU U B IPAKTUKE
COcOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M Ka4€CTB MBIIUICHUS, HEOOXOIUMBIX JIJIs
ajanTallud B COBpEeMEHHOM LM(poBoM oOmiectBe. M3yuenue anreOpbl olOecrieunMBaeT pa3BUTHE
yMeHusl HaOII0AaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATb CBOM JIEHCTBHS U BBIBOABI, (OPMYJIMPOBATh
yrBepkaeHus. OcBoeHHe Kypca aiureOpbl oOecreyrBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHUS
o0yyaroIuxcs: OHHM MCIOJIB3YIOT AENYKTUBHBIE W WHAYKTUBHBIE DPACCYXKAEHUS, OOOOIIEHHE U
KOHKpETH3allnio, abcTparupoBanue u aHajoruto. O0yyeHue anredbpe mpesronaraeT 3Ha4YuTEIbHBIN
00BEM CaMOCTOATENILHON JEATEIbHOCTH O0yUaIOIIMXCsl, TO3TOMY CaMOCTOATENbHOE peIleHUe 3a1au
SIBJIAETCS peajn3aluell 1eaTeIbHOCTHOTO NPUHIMIIA 00yYeHUS.

B crpykrype nmporpammsl yueOHOro Kypca «Anredpa» Ui OCHOBHOIO OOLIEro o0pazoBaHMs
OCHOBHOE MECTO 3aHUMAIOT COJEP’KaTeIbHO-METOANYECKHE JIMHUU: «UMciaa M BBIUMCICHUS,
«AnreOpanueckue BBIPAKEHUS», «YpaBHEHMs U HepaBeHCTBa», «Dynkuum». Kaxnas wusz 31ux
COJIEpKATEIbHO-METOJUUECKUX JIMHUM pa3BUBACTCAd Ha MPOTSDKEHUM TPEX JeT MU3Y4eHHus Kypca,
B3aMMOJICHCTBYSl C JIPYyTMMH €ro JHHUSAMHU. B Xone u3ydeHHs ydeOHOro Kypca OOydarommmcs
IPUXOJUTCS JIOTUYECKH pacCy’KAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN s3bIK. B cBsA3M ¢
3TUM B Iporpammy Y4yeOHOro Kypca «Auredpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
IIPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pazjieslax MaTeMaTHUeCKOro o0pa3oBaHus M CIIOCOOCTBYIOIIME
OBJIAJICHUIO OOY4YalOIMMHUCS OCHOB YHHUBEPCAJIBHOTO MaTeMaTH4ecKoro si3bika. CoaeprkaTeslbHON U
CTPYKTYPHOM OCOOEHHOCTBhIO Yy4eOHOro Kypca «Anredpa» sBIsSETCS €ro HHTEPUPOBAHHBIN
XapakxTep.

Conepxxanue JuHUM «YUHcaa U BBIYUCIEHUS CIY>KUT OCHOBOW JUISL AAaJbHEWUIIET0 M3y4YeHMs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS JIOTUYECKOTO MBILIUIEHUS, (JOPMUPOBAHUIO
YMEHUS TO0JIb30BaThCsl AITOPUTMaMH, a TakkKe MPHOOPETEHHI0 TNPAKTUYECKUX HABBIKOB,
HEO0OXOUMBIX JJIsl TIOBCEHEBHOM KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOT'O OOILEro
0o0pa3oBaHMs CBS3aHO C pPAlMOHAIBHBIMU M HMPPALMOHAIBHBIMM YHUCIAMH, (OPMHUPOBAHUEM
MPEJICTaBICHUH O JEHCTBUTEIHLHOM 4MCIe. 3aBEpIIEHHUE OCBOCHUS YMCIOBOW JIMHUM OTHECEHO K
cpenHemy o01eMy 00pa3oBaHUIO.

Copepxanue IByX alre0Opanyeckux JMHUN — « AIredpanyecKkue BhIpaXeHUs» U «Y paBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOydalOMIMXCs MaTeMaTHYecKOro amrapara,
HEOOXOOUMOro il pelleHHs 3aJad  MaTeMaTHKH, CMEXHBIX MPEeIMETOB M  IPaKTHKO-
OpPHEHTUPOBAaHHBIX 3anady. Ha ypoBHe OCHOBHOro o0Iiiero oOpa3oBaHHs Y4eOHBI MarepHuain
TPYNIIAPYETCST BOKPYT PAlMOHATBHBIX BBIPAKEHUNA. Anredpa JeMOHCTPHPYET 3HAYCHHE MAaTeMaTHKU
KaK s3bIKa JUIS TIOCTPOCHUSI MaTeMaTUYeCKUX MOJIEJel, OMMCAHUs MPOLIECCOB U SIBJICHUN peabHOrO
Mupa. B 3amaun oOyuenust anreOpe BXOISAT TakXke JajbHeilllee pa3BUTHE AITOPUTMHUYECKOTO
MBILUIEHUS,, HEOOXOIUMOro, B YAacTHOCTH, Ui OCBOEHHUS Kypca HH(GOPMATUKHM, U OBJIaJCHHE
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue CHMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMs, CIIOCOOHOCTEH K MaTeMaTHYEeCKOMY TBOPUYECTBY.

Copepxanne GyHKIMOHATBHO-TpaQUUECKON JTUHUM HAIEJIEHO Ha MOJy4YyeHHe 00y4aromuMucs
3HaHUM 0 (QYHKUMAX KaK BaKHEHIIEH MaTeMaTU4eCKON MOJeNH JJsl ONUCAHHUS M HCCIEI0BAHHS
Pa3HOOOPAa3HBIX MPOIECCOB U SIBIIEHUU B MpUpo e u odmecTse. M3ydenne marepuana crmocoOCTByeT
pa3BUTHIO Y OOy4arolMXCs YMEHHs HCIOJb30BaTh DPA3UYHBIC BBIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTHUKU — CJIOBECHbIE, CHMBOJIMYECKHME, Ipaduyeckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEJCTABICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IIUBUIIN3ALUH U KYJIBTYPHI.



Cornacuno yuebHOMy miiaHy B 7-9 Kilaccax M3ydaercsi y4eOHbBIH Kypc «Anredpay, KOTOPBIH
BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ielibl cofepxkaHus: «Hucna u BEIUUCICHUSD», «ANredpanyeckue
BBIPAKECHUSY, «Y PABHEHUS U HEPABEHCTBA», «DyHKIUN.

Ha usyuenue yuebHoro kypca «Anredpa» orBoautcs 306 vacos: B 7 kiacce — 102 vaca (3
yaca B HeZlen0), B 8 kimacce — 102 yaca (3 yaca B Henenio), B 9 kitacce — 102 yvaca (3 yaca B Heenio).



COJAEP)KAHUE OBYYEHUA
7 KIIACC

Yucia ¥ BBIYUCICHHUSA

JlpoOu OOBIKHOBEHHbBIE U JECATUYHBbIE, NEpeXoa OT OAHOH (opmbl 3amucu Apolel k
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OTpEAETICHUS, 3aiCh OOIbIINX Yrcel. [IpoIeHTsl, 3anich MPOLEHTOB B BUIE APOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIE 3aJlaud HA IPOLIEHTHI, PELICHUE 3a/a4 U3 pealbHOU
IIPAKTUKH.

[TpuMeHeHne TPU3HAKOB AE€IMMOCTH, Pa3JI0OKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCEIL.

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

Auredpanyeckue BbIpaKeHUsl

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMEHHOH. [lomycThMble 3HAYEHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCHUMOCTHM MEXJY BeIMYMHAMM B BUAE (OPMYJIBL.
Brrancnenus mo ¢opmynam. I[IpeoOpazoBanrne OyKBEHHBIX BBIPAKEHHN, TOXKJIECTBEHHO PaBHBIC
BBIpa)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEACHUI, NMpaBUila PacKphITUS CKOOOK U
IIPUBE/ICHUS IOJJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHNU C HaTypaJIbHBIM I10KA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. CteneHb MHOrousaeHa. CiioKeHHUe, BBIUUTaHUE, YMHOXKEHHE
MHOro4jeHoB. DOopMysbl COKpAIICHHOIO YMHOXKEHHUS: KBaJIpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IIpaBUiia MPeoOpa30oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUA.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHENWHBIX ypaBHeHUH. COCTaBIEHME YpAaBHEHHMH IO YCIIOBUIO 3anadd. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeitHOe ypaBHEHHE C JABYMs MEpeMEHHbIMH U ero rpadpuk. Cucrema JByX JIMHEHHBIX
ypaBHEHUW C ABYMsI NEepeMEHHbIMHU. PelieHune cucteM ypaBHEHUH CIOCOOOM TMOJICTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 ¢ MTOMOILIBIO CUCTEM YPaBHEHU.

DOyHKUMHU

Koopaunara toukn Ha mpsmoil. UuciioBble MpOMEXyTKU. PaccTrosiHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsimoyronpHas cucrema koopauHat, ocu Oxm Oy. AbGcumcca W opAWHATa TOYKHA Ha
KoOpAMHATHOM miockocTH. [Ipumepsl rpadukoB, 3amaHHBIX (Qopmynamu. UTteHue rpadukos
peanbHbIX 3aBucuMocTed. Ilonsarue ¢ynxkuun. I['paduk ¢dynkuuu. CsoiicTBa  (GyHKIUH.
Jluneiinass ¢pynkuus, e¢ rpaduk. I'paduk pynkmuu y = |x|. I'paduueckoe penieHne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YpPaBHEHUM.

8 KJIACC

Yucjia v BbIYUCTIEHUA

KBagparueiii kopenp u3 uucina. [lonstue 00 uppamvoHambHOM uyucie. JlecsaTudHbie
npUOIKEeHUsT UPPAIlMOHATBHBIX uncen. CBolicTBa apu(PMETUYECKUX KBAJAPATHBIX KOPHEH U HX
MpUMEHEHHWE K TMPeoOpa30BaHMUIO YHCIIOBBIX BBIPAKCHWM M BBIYUCICHUSM. JleWCTBUTEIIbHBIC
qucha.

CreneHb ¢ LeJIbIM MOKa3aTesleM U e€ cBoiicTBa. CTaHaapTHAs 3alUCh YUCIIA.

Anredpanyeckue BbIpaKeHUs!



KBazpaTHblii TpEeXw/ieH, pa3loXKEHHE KBAaJPATHOIO TPEXWIEHA HAa MHOXHUTEIU.

Anrebpanueckas apoob. OcCHOBHOE CBOHCTBO anreOpamveckoil apodu. CrokeHue,
BBIUUTAHNE, YMHOXKEHHUE, JICICHUE airedpandeckux ApoOeil. PammoHanbHble BBIpQKEHUS M UX
peoOpa3oBaHue.

YpaBHeHUS] U HEPABEeHCTBA

KBagpatHoe ypaBHeHue, (hopMyia KOpHEHl KBaapaTHOro ypaBHeHusa. Teopema Buera.
Pemenne ypaBHeHHH, CBOISMIIMXCS K JIMHEHHBIM M KBaapaTHbIM. Ilpocreifmme apoOGHO-
paLMOHAJIbHBIC YPABHEHHUSL.

I'paduueckas uHTEpHIpeTaUsl YpaBHEHUH C IBYMS HEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUH C ABYMs nepeMeHHbIMU. [IpuMepbl pemieHusi cUcTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMS IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a/1a4 anredpanyeckum crocoooM.

UucnoBble HepaBeHCTBA W HX CBoMcTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIBHOCTh HepaBeHCTB. JIuHelHble HepaBeHCTBa ¢ OJHOW mepeMeHHOW. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOYyHKUMHU

[Tonsarue Gpynkuun. O6IaCTh ONPENEIeHUsI 1 MHOKECTBO 3HaYeHHUH (yHKInU. CriocoOb
3agaHus QYHKITHI.

I'papux ynkumu. Urenue coicTB (yHKuum mo e¢ rpaduky. [Ipumepsr rpadukon
(GYHKLHH, OTpaKalOLMX pealbHbIe IPOIIECCHI.

OyHKIUY, ONKCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBHCUMOCTH, HX
rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe peureHue ypaBHEHHH i CHCTEM
YPaBHEHMM.

9 KUIACC

Yuciia 1 BbIYMCICHUSA

PannonaneHble yncna, MppaloHaIbHbIE YUCIIAa, KOHEUHbIE U OECKOHEYHBIE JECSITUUHBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JIecsITUUHble  OpoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHON NPSIMOM.

CpaBHeHHE IEMCTBUTENBHBIX YHCEN, apu(pMETHUECKHUE NEHUCTBUS C JAEWCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mepbl 00BEKTOB OKpY:)KAIOIIEr0 MHUpPA, UIUTENBHOCTh IMPOIECCOB B OKPY’KAIOIIEM
MHUDE.

[TpubnmxeHHOE 3HAYE€HUE BETUYMHBI, TOYHOCTh HpUOIMKeHUs. OKpYTJIEHHE 4YHCel.
IIpuknka 1 OLIEHKA PE3yJIbTATOB BEIYUCICHUM.

YpaBHeHHUS H HEPABEHCTBA

JInneliHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOAANIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHume. Pemenue ypaBHEHHH, CBOJAIIMXCS K  KBaJpPATHBIM.
buxBanpatHoe ypaBHeHHe. [Ipumepbl pelieHUs ypaBHEHUN TpETbed M YETBEPTOM CTENeHen
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHMH.  PemieHne — TEKCTOBBIX — 3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMS NEpeMEHHBIMH U ero rpaduk. Pemenue cucteMm JABYX JMHEHHBIX
YpaBHEHUN € JIByMsl IIEpEMEHHBIMHU. PelleHne cHcTeM [BYX ypaBHEHMH, OJIHO M3 KOTOPBIX
JUHEWHoe, a pyroe — BTOpO# cremneHu. I'paduueckas nHTepHpeTanys CUCTEMBbl YpaBHEHHH C
JIBYMsI IIEPEMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 aNredpanyecKuM crocoooM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



PemreHne JIMHEWHBIX HEPAaBEHCTB C OJHOW IIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHele HepaBeHCTBa. ['padumyeckass MHTEepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKUHMHU

KBanparnunas ¢ysHkius, e¢ rpaduk u cBoiicta. Ilapabona, KOOpIUHATHI BEPIINHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyuximit: Y = kx, y =kx + b, y = k/x, y =x3, y = Vx, y = |X| , u ux cBoiicTBa.

YuciioBble MOCI€10BATEILHOCTH M IIPOTPEeCcCHH

[TonsiTHE YKMCIOBOM MOCIIEIOBATEIBLHOCTH. 3aJlaHuE MOCIIEA0BATEIIbHOCTH PEKYPPEHTHOM
dbopmysioit 1 GopMyII0ii N-TO YJIeHA.

Apudmerndeckass W reomerpuyeckas — nporpeccud.  Popmynsl  N-To  uieHa
apuQMeTUYECKOIl U FeOMETPUUECKOM MPOTPECCHii, CyMMBbI MIEPBHIX NUJICHOB.

N300pakeHne 4ieHOB apu(METHUECKOW M T€OMETPHUYECKON MPOrpeccuii Toukamu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBII U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE POLIEHTHI.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS IIpOrpaMMbl y4eOHOTO Kypca «Amredpa»
XapaKTePU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJIEHUEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHICKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKECHHUSIM POCCHICKMX MATEMaTUKOB M POCCUHCKOMN
MaTE€MaTUYeCKOW LIKOJIbI, K UCIOIb30BAHUIO ATUX JOCTHKEHHUI B IPYTUX HayKaxX M MPUKIAJIHBIX
chepax;

2) rpakaaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH Tpa)<IaHWMHA M pealu3allid €ro TMpas,
MPEACTABICHHEM O MAaTeMaTHUYeCKHUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIIEHUH, MPOIIETyp TPAXKIAHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUUYECKUM MPUMEHEHHEM JIOCTHKEHUHN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUCHOTO;

3) Tpya0BOE BOCHIUTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YyYacTHE B PEIICHHM MPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSHKEHUU BCer
JKU3HU JJIs1 YCIIEITHON MPOQEeCCHOHANBHON JAeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOEHHWEM HWHIWBHAYAIbHOW TpPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTnyecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K JMOILMOHAILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUICTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 TO3HAHMSA:

OpHUEHTAIMel B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUsI YEJIOBEKAa, MPUPOJIbI W OOIIECTBA, MOHUMAHUEM
MaTeMaTHYeCKON HayKH Kak c@epbl 4YeJIOBEYECKON MAesITeNbHOCTH, JTAlOB €¢ pa3BUTUA U
3HAYUMOCTH JIJIsI Pa3BUTHUS [IUBUIIN3AINH, OBJIAJICHUEM SI3IKOM MAaTEMAaTHUKH U MaTeMaTHYECKOM
KyJbTypOM Kak CpeACTBOM IIO3HAaHUSI MHpA, OBJIAJEHUEM MPOCTEHIIMMHU HABBIKAMU
HCCIICIOBATEIbCKOM JICITCIILHOCTH,



6) ¢usnueckoe BocnuTaHHe, (opMHpOBaHWE  KYJLTYPbI  30pPOBbSI M
IMOLUMOHAIBLHOTO GJIArOMOJyqusl:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKHWE 3HAHHUS B HWHTEpPECaX CBOErO 30POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryJisipHas (Qu3uYecKkas aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HaBbIKa pPedICKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrMYeCcKOe BOCIIUTAHUE:

OpHCHTAIMel Ha NMPUMEHEHHE MaTEeMaTWYCCKHX 3HAHWUW U PEUICHUs 3aj1ad B O0JIACTH
COXPAHHOCTH OKPYXKAIOIIeH Cpefbl, IJIAaHUPOBAHUS IMOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJICICTBHIA JIsI OKPYJKAroIIeH Cpeibl, OCO3HAaHUEM TJI0O0AIBHOTO XapakKTepa 3KOJIOTHYECKHX
npoOJeM U MyTeH UX pelIeHHUs;

8) amanTanus K M3MEHSIOIHMCS YCJIOBHSIM CONMAJILHON W MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIIOBHUSX HEOMPEICIICHHOCTH, MOBBIIMICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JICATEIIEHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS Y JAPYTHX
JIOJICH, MPUOOPETaTh B COBMECTHOM JISATEIIPHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OIIBITA JAPYTHUX;

HEO0OXOMMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIe (GOPMYIUPOBATH UICH,
MIOHATHS, THIIOTE3bl 00 OOBEKTaX M SIBJICHHUSAX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATh
JneUIUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, INIAHUPOBATH CBOC PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYI CHUTYaIlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallI0 KaK BBI30B, TPEOYIOMUH KOHTPMEP, KOPPEKTHPOBATh NMPHHUMAECMBIC DPEIICHUS U
NecTBUs, POPMYJIMPOBAThH M OLICHUBATh PUCKH U TIOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBepCcAJIbHbIE YUeOHbIE el CTBHA

bazoBble joruueckue JeicTBUA:

® BBHIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMAaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOUIEHUN MEXIy MOHSATHUAMHU, (DOPMYIHUPOBATH OMpEEICHUS TOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJIsI 00OOIICHHUS
Y CPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AHAIIN3A;

e BOCHpPHUHUMATh, (GOPMYIUPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIaTeNbHbIE, EMHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBISATH MATEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aMOCBS3HU U MMPOTUBOpEUns B (pakTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, MpeiaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JeJaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JE€AYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUeHU N, YMO3AKITIOUEHHI M0 aHAJIOTHH;

e pa3duparh JIOKa3aTeIhCTBA MATEMAaTHUYECKUX YTBEPXKACHUN (MpsMble U  OT
MIPOTUBHOTO), MPOBOAUTH CaMOCTOSATEIBLHO HECJIOKHBIE JI0Ka3aTeJIbCTBa
MaTeMaTH4ecKnX (aKkTOB, BBICTPAWBATh APTyYMEHTAIUI0, TPHUBOJUTH NPHUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS;

e BBIOMpaATh CrocoO perieHuss y4eOHOHM 3amgauu (CpaBHHUBAaThH HECKOJBKO BAapUAHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOASMIINUNA ¢ YYETOM CaMOCTOSITEIbHO BBIJICTICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe/ibCKue 1eHCTBUS:

® HCMOJb30BaTh  BONPOCHI KAk  HMCCIEIOBATEILCKHMI  WHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOIIPOCHI, bukcupyomme IIPOTUBOpEYHE, npoliemy,
CaMOCTOSITENIbHO YCTaHaBIIMBAaTh KMCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO IMO3ULIUI0, MHEHHE;



MPOBOAMWTH IO CaMOCTOSITEILHO COCTABICEHHOMY IUIAHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE KCCICAOBAHUE I10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOIro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh  OOOOINEHUS W  BBIBOJALI IO  pe3yjIbTaTaMm
MIPOBEJICHHOTO HAOJIOICHUS, UCCIICIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTaTh MPEIITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ nnpopmanmeii:

BBISBIISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALNHU, JAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMPATh, aHAIN3UPOBATH, CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO
pa3INYHBIX BUAOB U (POPM NPEICTABICHUS;

BBIOMpATH GOPMY MpecTaBIeHIs HH()OPMAIMK U HIUTIOCTPUPOBATH PEIIaeMbIe 3a1a4UH
CXEeMaMH, AMarpaMMaMu, HHOM rpadukoi u uX KOMOMHALMSIMY;

OLICHUBATh HAJACKHOCTh MH()OPMAIIMH IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIEM HITH
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIIbHBIC yqeﬁﬂme JeicTBUSA:

BOCIIPHHUMATh U (YOPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU U LEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHs 33a4l, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ysbTar;

B X0JIe 00CYX/IeHUs 3371aBaTh BOIPOCHI IO CYIIECTBY 00CYKJaeMOil TeMbI, IPOOIIEMBI,
pemaemMoi  3aJayM, BBICKA3bIBaTh WJEW, HAILCICHHBIE Ha TOWCK peIIeHUs,
COIIOCTABJSATh CBOM CYXIEHHA C CYXIEHHSAMHM JpPYyTrUX YYaCTHUKOB JMAjora,
0oOHapy»XUBaTh pa3jlyune U CXOJCTBO MO3UIMI, B KOPPEKTHOH hopme hopMyInpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIATh Pe3yJIbTaThl PEIIeHUs 3a7aul, SKCIIEPUMEHTa, UCCIIe0BaHMs, TPOEKTa,
CaMOCTOSITENIFHO BBIOMpPATh (POpMAT BBICTYIUIEHHS C YYETOM 3ajad TPE3CHTAUU H
0COOEHHOCTEHN ayAUTOPHH;

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHAMBUAYAJIbHOW pabOTHI
NPY PEIICHNN YYeOHBIX MATEMaTHUECKUX 3a/1a4;

IPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpeAensTb BuAbl paboT, JIoroBapuBaThbcs, O00CYXIaTh Npolecc U
pe3yabTat paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TIpyNmoBbIX (opmax paboTsl (00cyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPIUHHPOBATH
CBOM JICWCTBUS C IPYTMMHU WICHaMH KOMaHJbI, OIICHWBATh KA4eCTBO CBOETO BKJIA/a B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIC yHUBEpPCaIbHbIC YUeOHbIE 1eHCTBHUS
Camoopranmsanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pEIIeHUs C YUYeTOM HUMEIOUIUXCS pPEeCcypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOW MH(pOpMaInu.

CaMOKOHTPOJIb, SMOIIUOHATbHBIH HHTEJJIEKT:

BJIAACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMponecca U pe3yjibTaTa pCIICHUA
MaTeMaTH4eCKOM 3aga4u,



® [PEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU 3a1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HAlIEHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE pe3yjbTaTa EATEIbHOCTH MOCTABJICHHOMN 1IEJIU U YCIOBUSM,
OOBSCHATh MPUYMHBI JOCTH)KCHUS WM HENOCTHKEHHs IIeJIM, HAXOIUTh OILIUOKY,
JIaBaTh OLIEHKY IPUOOPETCHHOMY OIBITY.

INNPEAMETHBIE PE3YJIbTATbBI

K kxoHny oOydenuss B 7 kJacce OOydarolMiics IOJyYUT CIEAYIOIIME IpeAMETHBIE
pE3yJIbTaThIL:

Yucia ¥ BBIYUCICHHUSA

BbImonHATe, coyeras yCTHble M NHCbMEHHBbIE NPUEMBI, apudmMeTHueckue AEUCTBUS C
paLMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHs] YHMCIOBBIX BBIPAKEHHH, NPUMEHATH Pa3sHOOOpa3HblE CHOCOOBI U
OpueMbl BBIYUCIICHHS 3HAYEHWH JPOOHBIX BBIPAXKECHHH, COACPIKAINIMX OOBIKHOBEHHBIE W
JeCATUYHbIE JPOOH.

[lepexonuTh OT oAHOM (HOPMBI 3aMMCHU YUCEN K JIpyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSTUUHYIO ApOOB).

CpaBHMBATh U YHOPS104YMBATh PALIMOHAIBHBIE YHCIIA.

OkpyriasaTh yncia.

BBINONHATE MPUKKUIKY U OLEHKY pe3yJsibTaTa BBIYMCICHUHN, OLIEHKY 3HAUYEHHUI YMCIIOBBIX
BbIpaXCHUI. BBINIOIHATE AEHCTBUS CO CTENEHSMU C HATYpaJbHBIMU [TOKA3aTEISIMHU.

[TpuMeHATh NpPU3HAKK JEIUMOCTH, PA3JIOKEHHE HAa MHOXXUTEJINM HATYpaJbHBIX YHCEIL.

PemaTth npaKkTUKO-OpPUEHTUPOBAHHBIE 3a/ayM, CBSI3aHHBIE C OTHOILEHUWEM BEIMYHH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a7a4
C YYETOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUsl

Vcnonb30BatTh aaredpanyecKyro TEpMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B ITpolecce
OCBOEHHS yueOHOro MaTepHara.

HaxonuTh 3HaueHns1 OyKBEHHBIX BBIPQXKEHUH MPH 33JaHHBIX 3HAUEHHSX MIEPEMEHHBIX.

BoinonHsATe mpeoOpazoBaHus 1I€JI0T0 BBIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM MOA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXXEHHE OJHOWIEHAa Ha MHOTOYJIEH W MHOIO4WIEHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCylIecTBIATh Pa3ioXKEeHHE MHOTOWIEHOB Ha MHOXKHUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYHIMPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMYJ COKpaIIEHHOTO
YMHOXKEHHUSI.

[IpumensaTh npeoOpa3oBaHUsl MHOTOWICHOB Ul pEIIeHHs pa3IUuHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBONCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeNsIMH JUIsd peoOpa3oBaHus
BBIPAKEHUM.

YpaBHeHUS H HEPABEHCTBA

Pemarp sMHElHBIE ypaBHEHHs C OJAHOM IEPEMEHHOM, NMPUMEHsS IpaBHia Iepexoja OT
UCXOJHOIO YypaBHEHHUSI K pPaBHOCWIbHOMY eMy. [IpoBepsiTh, sIBisSeTCS M YHCIO KOpPHEM
YpaBHEHMSL.

[TpumensTh rpaduyeckue METOIbI IPU PEUICHUH TMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YUCE, SBISIOLUINXCS pelIeHUeM JHHEHHOTO YPaBHEHHS C IBYMS
HEPEMEHHBIMH.



CtpouTb B KOOPAWHATHOM IIIOCKOCTH TpauK JUHEWHOTO YypaBHEHHS C JBYMs
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cucTteMbl ByX JIMHEHHBIX YpPaBHEHUH C JByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecku.

CocTaBiaTh U pemath JMHEMHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX YpaBHEHMM I10
YCJIIOBHMIO 3a/1aud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IIOJIy4CHHBIN
pe3yibTar.

DOYyHKUMHU

N300paxkaTh Ha KOOPAMHATHOW TMPSAMOW TOYKH, COOTBETCTBYIONIME 3aJlaHHBIM
KOOpAMHATaM, Jy4Yd, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHCIOBBIC IIPOMEXKYTKH Ha
anreOpanvdecKoM s3bIKE.

OTtmedaTs B KOOPAMHATHOM IIJIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku uHeHHbIX QyHKIuA. CTpouTh rpadguk GyHKIUN y = [X|.

OnuceiBaTh C¢ MNOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMMU:
CKOpOCTb, BpEMs, pacCTOSIHUE, LI€HAa, KOJHWYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTb, BpEMS,
00BbEM paboTHI.

Haxoaute 3HaueHune pyHKIMHY 110 3HAYEHUIO €€ apryMEHTa.

[TonumaTth rpadudeckuil crnocod NpeicTaBiIeHUs U aHaIW3a MHPOpPMALUH, U3BIEKaTh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QHUKOB PEATBbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K kxoHny oOydenus B 8 kJiacce oOydaroluiics MOJYyYUT CIEAyIOIIKME IpeAMETHbIE
pe3ynbTaThI:

Yuciia ¥ BHIYUCICHUSA

Hcnons30BaTh HadyallbHBIE IPEICTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX YUCEN VIS
CpaBHEHMs, OKpPYIJICHHUS M BBIYUCICHHH, M300pa)xkaTh AEHCTBUTEIbHbIC 4YHMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(METHUECKOrOo KBAJAPATHOTO KOPHSA, HAXOAWUTh KBaJIpaTHBIE
KOPHM, UCIIOJIB3YS IPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBITOJIHATH IPE0Opa30BaHus BEIPAKEHUH,
CoJIepKalIiX KBaJpaTHbIE KOPHHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJIBIIMX M MaJIbIX YHCET C MOMOUIbIO JECATUYHBIX IpoOeil u
creneHed uncia 10.

AuredpanyecKkue BbIpaKeHUsl

[IpuMeHsTh MOHSATHE CTENEHH C LENbIM IOKa3aTeseM, BBIOJHATh NpPeoOpa3oBaHuUs
BBIPAXECHUI, CONEPIKALUX CTENIEHU C LIETIBIM [TOKA3aTEIEM.

BBINONMHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PALlMOHATIbHBIX BBIPAKEHUH HA OCHOBE
npaBuiI JEHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHbINA TPEXWIEH HA MHOKUTENH.

[IpumeHAT, npeoOpa3oBaHUsl BBIPAKEHUH s PELICHUS Ppa3IMYHbIX 337a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHHUsI U HEPABEHCTBA

Pematp nuHeiiHble, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAIbHBIE YPABHEHMS, CBOSIINECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IByMS IEPEMEHHBIMH.

[IpoBoNTH MpoCTENIINE NCCAEA0BAHNS YPABHEHUM U CUCTEM YPaBHEHMI, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeACTaBIeHUI (yCTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHMH peIlleHus], €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT clIOBEeCHOW (QOPMYIHMPOBKHM 33haydl K e¢ anreOpanyeckod MOAETH C
MOMOUIbIO COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l MOJIYUYEHHBIN pe3yJsIbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLIEHKU, peniaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM NEepEeMEHHOM M HMX CHUCTEeMBl, JaBaTh TIpaUUEcKyl0 HIUIIOCTPALHUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABCHCTB.

DYyHKUMHU



[lonumaTh ¥ HCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATUS M SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHHUS), ONPEAENATh 3HAaYeHHE (PYHKIMHM 10 3HAYCHHUIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA (PYHKILIUH I10 €€ TpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX QYHKIUN BUIA:

y=k/x, y =x2,y=x3,y = |x|, y = VX, OIHCBIBATh CBOMCTBA YHCIOBONH (PYHKIMHU 110 &
rpaduky.

K xonmy obOydenus B 9 kJjacce oOyyaroUuiicss MOJMYYUT CIEIYIOIIME TNpPEAMETHbIE
PE3YJIbTATHI:

Yucia 1 BHIYMCICHUSA

CpaBHUBaTh U yHOPSAI0YMBATh pAllMOHATILHBIC U HPPALMOHAIIEHBIEC YHCIIA.

Boinonusate apudmernyeckue 1eHCTBUS C pallMOHATLHBIMUA YUCIIaMHU, COYETasi YCTHBIE U
NUCHbMEHHBIE TIPUEMBI, BBITIOIHITH BEIYUCICHHS ¢ UPPALMOHATIBHBIMH YHCIaMH.

HaxoauTs 3HaueHus cTeneHel ¢ eNbIMH MOKa3aTeNsIMU U KOpHEH, BBIYUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPKEHUI.

OkpyrisTh JEHCTBUTENbHBIC YHCIA, BBIMOIHATh NMPUKUIKY pe3yibTaTa BBIYUCICHUM,
OLICHKY YMCIIOBBIX BBIPAKCHUH.

YpaBHeHNs M HEPaBEHCTBA

Pemate nuHelHble U KBaJgpaTHbIC YpaBHEHUS, YypaBHEHWS, CBOJALIMECS K HHM,
npocTerme APoOHO-PAUOHATBHBIC YPaBHEHHUS.

Pemarp cuctemsbl IBYX JIMHEWHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMU U CHCTEMBI ABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SIBIISACTCS TNHEHHBIM.

Pemarp TekcToBble 3amayM anreOpanyeckKuM CIOCOOOM C TOMOIIBID COCTaBJICHUS
YpaBHEHHSI WM CUCTEMBI BYX YPaBHEHHH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTh MpoCTEHIINE UCCIIEIOBAHUS YPABHEHUN M CUCTEM YpPaBHEHHI, B TOM YHCIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUH (YCTaHABIMBATh, HWMEET JIM ypaBHCHHE WIIH
cucTeMa ypaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, M ITpoyee).

Pemate nmHElHbIE HEpaBEHCTBa, KBaJgpaTHBIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPaBEHCTB Ha YMCJIOBOW MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemrate cucTeMbl JMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, W300pa)kaTh pEIlIEHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOI,
3aIMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MTPU PELICHNUH pa3IMYHbIX 337ad.

DOyHKUMHU

Pacnio3naBath GyHKINM H3y4eHHBIX BUIOB. [[0Ka3bIBaTh CXEMaTHUECKH PACIIOIOKEHNE Ha
KOODPJIMHATHOM MIOCKOCTH TpadukoB GpyHKImid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1x, Y = [X|, B 3aBHCHMOCTH OT 3HaYeHMII K0O3DDUIMEHTOB, OMICHBATEH CBOICTBA
byHKLUI.

Crpouth M H300paXkaTh CXeMaTHUECKU TpadUKU KBaJAPaTHUUHBIX (QYHKIMI, OMHCHIBATh
CBOICTBA KBaAPATUYHBIX (PYHKIIUN MO UX TpaduKam.

PacnosnaBate  kBampatwuHylo (QyHKIMIO 1m0  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaJPAaTUYHBIX QYHKUUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHUH.

YucJioBbIE M0CJI€A0BATEIbHOCTH H POTPECCHH

Pacrnio3HaBath apu(pMETHUECKYI0 U F€OMETPUUECKYIO MPOrPECCUU MPU PasHBIX CIIOCOOax
3a1aHusl.

BbINONHATE BBIYMCICHUS C UCHOJIB30BaHHEM (OpMyIN N-TO wieHa apu(MeTHdecKor u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHBI OCIEA0BAaTENFHOCTH TOUKAaMU Ha KOOPIMHATHOM TIOCKOCTH.

Pemrate 3a1aun, cBA3aHHBIE C YHCIOBBIMHE MTOCIIEIOBATEIHHOCTSIMH, B TOM YHUCIIE 33/1a4H
U3 pealTbHOM KU3HU (C MCIIOIB30BaHUEM KalbKYJIATOPA, IU(PPOBHIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoaundecTBO yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ EpOTpAMMEI Beero KOﬁl-ITpOJIbHLIe l'[pﬁaRanecmle 06PA30BATEILHBIE
patoThI pa6oThI pecypes
1 Yucna v BEIYUCIEHUS. PalioHaabHbIE o5 1 bub6nmoreka IIOK
yrcaa https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
2 AnreOpandecKue BRIPAKCHHSI 27 1 hitps://m.eds0o.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA U HCPABCHCTEA 20 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopmunate! u rpaduku. OyHKIuN 24 1 hitps://m.eds00.ru/7f415b90
bubmuoreka [{OK
5 IosTopenue 1 06obmenne 6 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOBTIIO 102 0

[TPOIT'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 KIIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM Kontpomsmbie | TpaxTieckue (uudposbie)
MPOrpaMMblI Bcero 5 p oOpa3oBaTe/IbHbIE
paGoThI paGoThI pecypeni
bubnmoreka [JOK
1. [ToBTOpEeHME Kypca anredpsl 7 Kiacca 6 https://m.eds (}(I).ru /7§419d08
bu6mmorexa [IOK
2 Paunonanbueie podw 22 2 https://m.eds00.ru/7f419d08
bubmuorexa [JOK
3 KBanpatueie kopu 16 2 https://m.eds00.ru/7f419d08
4. VYpaBHEHHUS U CUCTEMBI YpaBHEHUI 30 2 Egggj}?ﬁiléz ;_(I)?E/?f 419408
bu6mmoreka [IOK
> Hepasencrsa 14 1 https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
6. Pywxim 6 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
7. CrerneHs C 1eIpIM TIOKa3aTeneM 9 1 https://m.eds00.ru/7f419d08
8. [ToBTOpeHME Kypca anreOpsl 8 kimacca 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 10



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

INOYPOYHOE INTAHUPOBAHHE

7 KJIACC
No KosmmiecTBo yacos JNara DJIeKTPOHHbIe HU(POBBIE
/i Tema ypoka Beero Koutpoabhbie | IlpakTuyeckue A o0pasoBaTejbHbIe
padoTbI padoTbI pecypcsl
1 PanmonaneHblie uncna 1
2. PanmonansHble uncia 1
3. YuciioBbIe BBIPOXKCHUS 1
4. Hucnosle BIPAKECHUS 1
5. BeIpaskeHus ¢ nepeMeHHbIMU 1
6. BrIpaxkenus ¢ mepeMeHHbIMU 1
7. CpaBHeHuE 3HaUE€HUH BBIPAKEHUN 1
8. CpaBHeHuE 3HaUE€HUHN BhIpayKEHUM 1
9. [TpeoOpa3oBaHue BEIpasKEHHIA 1
. bubnuotexa [JOK
10. | Mpeobpasosaime BhipaieHuii 1 https://m.edsoL(I).ru/7f4211de
. . . bubnuotexa [JOK
11. | CsoiicTBa neiicTBHIl HaJ YUCIAMHU 1 hitps://m.eds00.ru/7f421382
12 ToxnecrBa. ToxxIeCTBEHHBIE 1 bu6nunorexa LIOK
" | npeoOpa3oBaHuUs BBIPAXKCHUI https://m.edsoo.ru/7f42154e



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

ToxnectBa. ToXXIeCTBEHHEBIE

bu6nmoreka [IOK

13. o
peoOpa30BaHUSIB bIPAKCHUI https://m.edsoo.ru/7f4218be
14 KonTtpouabnas pabora Nel nmo teme
' «Boipaxkenusi. ToxxaecrBa»
15. VYpaBHEHHE U €ro KOpHU
16 JIuHeitHOE ypaBHEHHE C OJJTHOM
' IIEPEMEHHON
17 JIuneliHoe ypaBHEHHUE C OAHOU
' IIEPEMEHHON
18 JIuneliHoe ypaBHEHHUE C OAHOU
' IIEPEMEHHON
19 Pemenne 3ana4 ¢ moMoIpsro
' ypaBHEHUI
20 Pemrenue 3aa4 ¢ TOMOIIBIO
' YPaBHEHUI
21 Pemenue 3anad c noMoILBIO
' YpaBHEHUU
22. Dopmyiibl
KonTtpoabHnas paGora Ne2
23. «YpaBHeHHE C OJHOM
nepeMeHHOIN»
24 YuciioBbIE MPOMEKYTKH
o5 | Uro Taxoe byHKIHS
26 Brruncnenue 3HaueHuit GyHKINH 110
" | bopmyme
57 I'paduk pyHKIIM bubmuotexa [IOK

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



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

I'padux QyHKIHN.

28.
29 [IpsimMast mponopIHMOHATBHOCTD U €€

" | rpaduk.

[Ipsmas nponopuOHaIBLHOCTD U €€

30. rpaduk.
31 [Ipsmas nponopuOHaIBLHOCTB U €€ Bu6mumotexa [JOK

" | rpaduk. https://m.edsoo.ru/7f41fafa
3 Jluneitnas pyHkuums u e€ rpapux bubnnorexa [{OK

' https://m.edsoo.ru/7f41fd70
33 Jluneitnas yHkuus u e€ rpaduk.
34 Jluneitnas GyHkuuys u e€ rpaduk.
35 KonTposbnas padora Ne3 bubnuoreka [IOK

" | «JIuHeiiHast QpyHKIMD» https://m.edsoo.ru/7f421382
36 OrnpenenieHne CTENEHHU ¢ bubmuorexka [IOK

" | HATypaJbHBIM MIOKa3aTeIeM https://m.edsoo.ru/7f42154e
37 YMHOXEHUE U IEJICHUE CTENEHEU bubnuoreka [{OK

' https://m.edsoo.ru/7f4218be
33 YMHOXEHUE U I€JICHUE CTEIICHEN. bubmmnoreka HOK

' https://m.edsoo.ru/7f42276e
39 Bo3Benenue B cTeneHb Npon3BeACHUS bubmmnoreka [JOK

" | M CTCTICHU https://m.edsoo.ru/7f422930
40 Bo3Benenue B creneHb NPOU3BEACHUS but6mmorexa [IOK

" | U CTENEHH. https://m.edsoo.ru/7f422af2
41 OJHOUJIEH U €r0o CTaHAAPTHBIN BUJL bubnmnorexa LIOK

' https://m.edsoo.ru/7f422cc8
1 YMHOXEHNE OTHOYJICHOB. bubnmnoreka [JOK

BosBenenne oqHousieHa B

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



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

HaTypaJbHYIO CTEIICHb

VYMHOXKEHNE OJHOWIECHOB.

bubnunorexa LIOK

43. | Bossezenme onxomicHa B https://m.edsoo.ru/7f423182
HATypaJIbHYIO CTEIICHb.
44 Dynxims y=x° 1 eé rpadux Bu6mumotexa [JOK
' https://m.edsoo.ru/7f42432a
45 DyHKIM y=X° U e¢ rpaduK. bubmmoreka [JOK
' https://m.edsoo.ru/7f42464a
16 Kontpoabnas padora Ne4«Crenenb bubnnorexa [JOK
" | ¢ HaTypaJBHBIM MOKAa3aTeJIeM https://m.edsoo.ru/7f424c12
47 MHOro4ieH 1 ero CTaH1apTHBIA BUT bubnunoreka LIOK
' https://m.edsoo.ru/7f424fd2
48 CroxeHue 1 BBIYUTaHUE bubnnorexa [JOK
| MHOTOWIEHOB https://m.edsoo.ru/7f4251d0
49 CI10’)KeHME U BBIUUTAHUE bubnuoreka [{OK
" | MHOTOYJICHOB. https://m.edsoo.ru/7f423312
50 CrnoxeHue 1 BBIYMTaHUE bubmmnoreka HOK
" | MHOTOYJICHOB. https://m.edsoo.ru/7f4237fe
51 VYMHOXEHUE OTHOWIEHA Ha bu6mmoteka IIOK
" | MHOTOWJICH https://m.edsoo.ru/7f4239de
YMHOXEHHEe OHOWICHA Ha
52. MHOTO4WIeH. Prienue ynpaxHeHnn
BriHEeceHME 00111eT0 MHOKHTEIS 32
53. CKOOKH
54 BriHEeceHMEe 00111eTr0 MHOKHTEIS 32
" | CKOOKH.
KontpoabHnas padora NeS no teme
55. | «Cii0:keHHe ¥ BLIYMTAHHE

MHOTI'O4JICHOB)



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

VYMHOXKEHNE MHOTOYJIEHA HA

bu6nmoreka [IOK

56. MHOTOWIEH https://m.edsoo.ru/7f420482
57 YMHOXKEHHE MHOTO4WIeHa Ha
" | MHOTOWIEH
58 YMHOXE€HHE MHOTO4JIEHA Ha bubnuorexa [{OK
" | MHOTOYJICH. https://m.edsoo.ru/7f42064e
59 YMHOXEHHEe MHOTOYJICHA Ha bubnmnoreka HOK
| MHOTOUJIEH. https://m.edsoo.ru/7f420806
60 Paznoxxenne MHOrO4YIeHa Ha bubmuoreka [{OK
" | MHOXKHTEITH CIIOCOOOM IPYTIITUPOBKH https://m.edsoo.ru/7f4209a0
61 Paznoxxenne MHOrO4YICHA Ha bubnunoreka LIOK
" | MHOXHTEITH CIIOCOOOM IPYIITUPOBKH https://m.edsoo.ru/7f420e6e
62 Pasnoxxenne MHOro4scHa Ha bubnunoreka LIOK
" | MHOXUTENN CIIOCOOOM TPYIIITUPOBKHI https://m.edsoo.ru/7f427¢32
63 [Ipon3BeneHre MHOTOYJIEHOB. bubnmnoreka HOK
' https://m.edsoo.ru/7f427e8a
64 KonTpoabHasi padora Ne 6 mo teme bubmuoreka [IOK
" | «MHOro4JeHb» https://m.edsoo.ru/7f42836¢
Bo3sBenenue B kBagpat CyMMBbI U
65. Pa3HOCTHU JBYX BBIpAXKEHUH
66 Bo3sBenenue B KBagpat CyMMBbI U
" | pa3HOCTH JABYX BBIpQKCHU I
67 Bo3sBenenue B ky0 cyMMBI M pa3HOCTH
" | IBYX BBIpaXEHUI
P
68 Hiifc?u)_llclnefl({)HQ?OH?\/IME 2)113(:; egfaf: MMBI U Bubmorexa LIOK
: PMY patacy https:/m.eds00.ru/7f4284de
KBaJpaTa pa3HOCTU
PaznoxeHnne Ha MHOXXHUTEIH C BuGmorexa LIOK
69. | moMorbIo GopMyIT KBaipaTa CyMMBbI U

KBaapaTra pa3HOCTU

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



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a

70.

YMHOKEHHE Pa3HOCTH IBYX
BBIPQ)XEHUI Ha UX CYMMY

bu6nmoreka [IOK
https://m.edsoo.ru/7f4287d6

71.

YMHOK€EHUE pa3HOCTHU JIBYX
BBIPAKEHUI HA UX CYyMMY.

72.

Pa3noxeHue pasHOCTH KBaIpaTOB Ha
MHO>KUTEIH

73.

Pa3nosxeHue pasHOCTH KBaIpaTOB Ha
MHOKUTEIH.

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

74.

KonTpoasnas pabora Ne7mo rema
«@PopMyJibl COKPALLIEHHOT 0
YMHOKEHHUsD»

bubnuoreka [{OK
https://m.edsoo.ru/7f41de76

75.

[Ipeobpa3zoBanue 11€710T0 BEIPAKEHUS
B MHOTOWICH

bubmuoreka [{OK
https://m.edsoo.ru/7f41dff2

76.

[IpuMeHeHue pa3IMIHbBIX CIIOCOOOB
JUISL PA3JIOKEHHS] HA MHOKUTEIIN.
Brinecenne MHOXUTES

77.

[IpumeHeHnne pa3nu4HbIX CIOCOO0B
JUISL pa3JI0’KEHUsI HA MHOXKHUTEIH.
['pynmnnpoBka v BEIHECEHUE
MHOKHUTEIS

78.

[TpuMeHeHue pa3InYHbIX CIOCOO0B
JUISL pa3JIoKEeHUsI HA MHOXKHUTEIH.
['pynnupoBka u BEIHECEHHE
MHOHTEJISL.

79.

[TprMeHeHne pa3Iu4HbIX CIOCO00B
JUISL pa3JIo’KEHUsI HA MHOXKHUTEIH.
['pynnmpoBka v BEIHECEHUE
MHOXHTEJISL.

bubmuoreka [{OK
https://m.edsoo.ru/7f41el6e

80.

[IpumeHeHue pa3IMYHBIX CIOCOOOB
JUTSL pa3JioyKeHUs] Ha MHOXKUTEITN

but6mmorexa [IOK
https://m.edsoo.ru/7f41e42a



https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

[Ipumenenne npeoOpa3zoBaHMi LETBIX

bu6nmoreka [IOK

8l. BBIpaKCHUH. https://m.edsoo.ru/7f41e8a8
o |Raporeas paom o8 o e Bumorera LOK

' peobpaso 1 https://m.edsoo.ru/7f41ed80

BbIPasKeHHi»

83 JIuHeitHoe ypaBHEHHE C IBYMS

" | mepeMeHHbIMU
84 ['paduk nuHEHHOTO ypaBHEHUS C

" | AByMs IepeMEeHHBIMU
85 CucTembl IMHEUHBIX YPABHEHUH C bubmmorexa [JOK

" | IByMS IEpEMECHHBIMU https://m.edsoo.ru/7f41ea24
86 CucreMbl JINHEHHBIX YPABHEHUH C

" | AByMs MepeMEeHHBIMHU.
87 Cnoco6 1o ICTaHOBKH bubnuorexa [IOK

' https://m.edsoo.ru/7f41ef06
88, Cnoco0 moICTaHOBKH.
89 Cnoco6 moJCTaHOBKH. bubmuorexka [IOK

' https://m.edsoo.ru/7f41f078
9% Cnoco0 crioskeHus bu6mmoteka IIOK

' https://m.edsoo.ru/7f41f1fe
01 Croco6 cnokeHusl. bubmuorexka [IOK

' https://m.edsoo.ru/7f427282
92 Cnoco0 ciokeHwsl. bubmuoreka [{OK

' https://m.edsoo.ru/7f427412
03 Pemenne 3a1a9 ¢ MOMOMIBIO CUCTEM but6mmorekxa [IOK

" | ypaBHEHHUI https://m.edsoo.ru/7f426d1e
94 Pemenue 3aa4 ¢ MOMOIIBIO CUCTEM

" | YpaBHEHUN.
05 Pemenue 3aa4 ¢ mOMOIIBIO CUCTEM

YPaBHECHU.



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

Pemenne 3aga4u ¢ HOMOIIBIO CUCTEM

96. . 1
ypaBHEHHUIA.
97 KoutpoabHas padora Ne9 nmo teme 1 bubmmoreka [JOK
" | «CucTeMbl JINHEHHBIX YPaBHEHHID» https://m.edsoo.ru/7f41f50a
08 [ToBTOpeHnue «BripaxkeHus, 1 Bu6mumotexa [JOK
" | TOKIECTBA. Y paBHCHHS.» https://m.edsoo.ru/7f429c6c
99 [ToBrOopenue «PyHKIUN 1 Bu6mumotexa [JOK
' https://m.edsoo.ru/7f429f32
o | Lo oo ernesis | S LOK
M yP ' https://m.edsoo.ru/7f42a0e0
HOTOYJICHBD»
101 [ToBTOpenue «Dopmyiibr 1 bubnnorexa [JOK
" | COKpAIICHHOTO YMHOXCHUSD) https://m.edsoo.ru/7f42a27a
102. IIpomeskyToYHas aTTECTALMA 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
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8 KIIACC

KoanuyecTBO 4acos

DJIeKTPOHHBbIE HU(PPOBbIE

ara
Ne i/ Tema ypoka Konrpoabnsie | IIpakTnyeckue A o0pa3oBaTejibHbIE
Bcero U3y4YeHUS
padoThI padoTsI pecypcsl
[ToBTOpEeHME Kypca anredpsl 7 Kinacca
1. Uucna v BBIYUCICHUS. 1
2. Uwucna v BEIYUCTICHHUS. 1
3 Muorowiensl. @opMyibl 1
' COKpALIEHHOI'0 YMHOKEHUS
4. VYpaBHeHust 1
5 OYHKIMH U UX TpaPUKu 1
CucreMbl ypaBHEHHH
6. 1
PanmonansHbie ApoOu
7 PanmoHabHEIC BBIpOKCHUS 1
g OcHOBHOE CBOICTBO ApOOH. L
' Coxkpaienue apooei.
9 OcHOBHOE CBOICTBO IpOOH. L
' Coxkpatienue apobei.
10 OcHOBHOE CBOICTBO APOOH. 1
' Coxkpatienue apobei.
1 CrnoxeHue 1 BBIYUTaHKUE IPO0ei ¢ 1 Bu6mmorex [JOK

OIMHAKOBBIMU 3HAMCHATCIISIMU.

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



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

Crno)xeHue U BBIYUTaHHUE APOOEi ¢

12.
OJIMHAKOBBIMHU 3HAMCHATEIISIMH.
13 Crno)xeHue U BBIYUTaHHUE APOOEi ¢
' OJIMHAKOBBIMH 3HAMCHATEIISIMHU.
14 CnoxxeHue U BbIUUTaHUE APOOEi ¢ Bbu6munoreka LIOK
' pa3HBIMU 3HAMEHATEIISIMU https://m.edsoo.ru/7f43c542
CrnoskeHue U BBIYUTAHHUE APOOECH ¢
15 AP bubnuoreka [{OK
© | PasHBIMU SHAMCHATC/LIMH https://m.eds00.ru/7f43¢542
CrnosxeHue 1 BelYUTaHUE 1po0ei ¢
16. pa3HBIMH 3HAMCHATEIISIMU
CrnoskeHue U BBIYUTAHHUE APOOECH ¢
17. Pa3HBIMH 3HAMEHATEISIMU
Konumponvnas paboma Nel
18 «Cnoscenue u epluumanue
' opooeiy.
19 YMmHoxeHue npobeii. Bo3Benenue
' IpoOu B CTEIEHb.
20 YMmHoxeHue npobeii. Bo3Benenue
' JIpOOH B CTEICHb.
21 Henenue npobeit bubmunoreka [JOK
' https://m.edsoo.ru/7f43c9b6
29 Henenue npobeit
23 [IpeobOpazoBanme parOHATLHBIX

BBIPAYKEHUN



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

[Ipeo6pa3zoBanue parioHATbHBIX

24. .
BBIPAKEHU I
25 [IpeoOpa3zoBanue parioHATbHBIX
' BbIpaKECHU I
26 [IpeoOpazoBanue palOHANTBHBIX
' BbIpaKECHU I
OyHKIUSA -Z£ = U ee TpaduK.
97 - bubnuoreka [{OK
. X .
OGpaTHAs POTOPIHOHATBHOCTS https://m.edsoo.ru/7f43d0b4
Konumponvnas paboma Ne2.
28. «Ilpeobpazoseanue payuonaivbnovix
evipadicenuil. QynKyuay = K/x»
KBagparusie kopHU
29 JlelicTBUTENbHBIC YHCTIA
KBanpaTHble KOpHH.
30. Apudmernaeckuit KBaapaTHBIH bubmorexa LIOK
https://m.edsoo.ru/7f43d23a
KODPEHBb.
KBanpaTHble KOpHHU.
31 ApudpmeTrnueckuil KBaJpaTHbIN bubmorexa [IOK
https://m.edsoo.ru/7f43d55a
KODPEHBb.
2 _
3 VYpaBHeHUE x“ =a.
33 Haxosxnenue npubamKeHHbIX
' 3HAQ4YE€HMM KBaIpaTHOTO KOPHSI.
34. OyHKIUS Y = Jx uee rpaduk.
35 KBagpartHslii KOpeHb U3

IIPOU3BCACHUA.



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

36, KBanparuplii KOpeHb U3 ApOOH. 1
37. KBanparHslii KOPEHB U3 CTCIICHHU. 1
Konumponvnas paboma Ne 3 no meme
38. «Ceolicmea apugpmemuueckozo 1
K8AOpamHo20 KOPHA»
39 BriHeceHre MHOXUTEIS U3 O] 1 bubmmorexa LIOK
' 3HAKa KOPHSI. https://m.edsoo.ru/7f43ad5a
40 BbiHeceHre MHOKUTEINS U3 1101 1 bubmuorexa LIOK
' 3HaKa KOpHSI. https://m.edsoo.ru/7f43af08
A1 [IpeoOpazoBaHue BEIpAXKCHUH, 1 Bubnunoreka LIOK
' COJICPIKAIIMX KBaJPAaTHBIC KOPHHU. https://m.edsoo.ru/7f43af08
2. [IpeoOpa3oBanue BBIpAKEHHIA, 1
coJiepKallnX KBaJpaTHbIe KOPHHU.
1 IIpeoOpa3oBaHue BBIpAKEHUI, 1
coJieprKalliX KBaJpaTHbIE KOPHHU.
Konmponvnas paboma Ne 4 no meme
44, «Ilpeobpazosanue evipasricenuii, 1 BH6H_HOTeKa HOK
CO0EPIHCAURH, KEQOPAMHDIE KOPHI, https://m.edsoo.ru/7f43b098
YpaBHEHMS U CUCTEMBI YpPaBHEHUN
Onpenenenne KBaapaTHOTO BuGmmorexa LOK
4. zg ZEE:EZI: Henontibie kpazpaTHEIe 1 https://m.edsoo.ru/7f43b21e
16, dopMyna KOpHEN KBaJAPaTHOTO 1
YpaBHEHHUS.
47 ®dopmyiia KOpHEN KBaIPATHOTO 1 Bu6muorexa ITOK
' ypaBHEHHUSL. https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098

®dopmyiia KOpHEH KBaIpaTHOTO

48.
ypaBHEHHUS.
10, Pemenue 3anau ¢ HOMOLUHLIO
KBaJIpATHBIX YPaBHCHHM
50 Pemienue 3a1a9 ¢ noMonis0 bubnunorexa LIOK
' KBaJ[PaTHBIX YPaBHEHUIA https://m.edsoo.ru/7f4396c6
Pemenue 3a1a4 ¢ moMoIIbI0
oL KBaJIpaTHBIX YpPaBHEHHI
5 Teopema Buera bubnuoreka [IOK
https://m.edsoo.ru/7f4399b4
53 Teopema Buera
Konumponvnasa paboma Nes.
54, «Pewenue Kkeaopammnplx bubmnorexa LIOK
8 https://m.edsoo.ru/7f439eb4
YpasHenu»
55 KBanpaTHbIii TPEXWIEH U €10 KOPHU bubnnorexa [JOK
https://m.edsoo.ru/7f43a03a
56. KBanpaTHblii TpexusieH U ero KOpHU
57 Pasnosxenue kBagpaTHOTO
TpexX4JieHa Ha MHOXKUTENN
5g Paznosxenue kBagpaTHOTO
TpexdeHa Ha MHOKHUTEIIN
Pasnosxxenne kBagpaTHOro
59. TpexdeHa Ha MHOKHUTEIIN
60 Pemenne npoOHBIX parimOHATEHBIX Bbu6mmoteka IIOK
' ypaBHEHHIA. https://m.edsoo.ru/7f43alac
61 Pemenne qpoOHBIX paliMOHATBHBIX bubnuoteka [JOK

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



https://m.edsoo.ru/7f4396c6
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

YpaBHEHUU.

62.

Pemrenue 3amad ¢ MOMOIIBIO
JTPOOHBIX pallMOHATBHBIX
YpaBHEHUU.

bub6nmoreka [IOK
https://m.edsoo.ru/7f43a526

63.

Pemenue 3aga4 ¢ nomMonibro
JTPOOHBIX paIMOHAIBHBIX
YpaBHEHUM.

64.

Pemrenue 3a1a4 ¢ TOMOIIBIO
JTPOOHBIX PaIMOHATBHBIX
YPAaBHEHHM.

65.

Pemrenue 3aa4 ¢ TIOMOIIBIO
JTPOOHBIX PaIMOHAIBHBIX
YpaBHEHUI.

66.

VYpaBHeHHE C IByMs IEPEMEHHBIMU
u ero rpapuk

67.

HccnenoBanue cuctem aByx
JIMHEWHBIX YPABHEHU C IByMS
[IEPEMEHHBIMU

68.

I'paduueckuii ciocod pemenus
YPaBHEHH.

69.

Anrebpanyeckuii cnocod petieHus
YPaBHEHHH.

70.

Anrebpanueckuii crioco0 pereHus
YPaBHEHH.

71.

Anrebpanyeckuii cnocod petieHus
YPaBHEHH.

72.

Pemrenue 3amau



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

Pemrenue 3amau

73.
Konmponvnas paboma Ne6
74. «Pewenue OpooHbIX payuoHaIbHBIX
YPAGHEHUI»
Hepasenctpa
75, UucnoBble HEpaBEHCTBA
76 CBoiiCcTBa YHCIIOBBIX HEPABEHCTB bubmmoreka [JOK
' https://m.edsoo.ru/7f43e6¢6
77 CBoliCcTBa YMCIIOBBIX HEPABEHCTB bubmmoreka [JOK
https://m.edsoo.ru/7f43ebda
78 CnoxeHue 1 YMHOKEHHUE YUCIOBBIX Bbubnnorexa [{IOK
' HEPaBEHCTB https://m.edsoo.ru/7f43ed7e
79, [TorpemHocTs ¥ TOUHOCTH Bu6mmoreka [JOK
NpUOITKEHHS https://m.edsoo.ru/7f43f58a
80 Ilepeceuenue u 00beMHEHNE bubmuoreka [IOK
" | MHOXECTB https://m.edsoo.ru/7f43f0c6
81 YucnoBble NPOMEXKYTKA bubmuoreka [IOK
https://m.edsoo.ru/7f43f72e
82 Pemrenue HipaBeHCTB C OJHOU
MIepeMEHHON
Pemienue HepaBeHCTB ¢ OJTHOU
83. nepeMeHHON
a4 Pemenue H(EpaBeHCTB C OTHOH
MEpEeMEHHON
85 Pemienue HepaBeHCTB ¢ OJTHOU Bbubnuorexa LIOK
' MePEeMEHHOMN https://m.edsoo.ru/7f4401a6
86. Pemenne cucrteM HEPaBEHCTB ¢ bu6muoreka [JOK

https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

OJIHOM MEepEeMEHHOU

Pemenue cucreM HCPAaBCHCTB C

87. . .
OJIHOM TIEpEeMEHHOM
Konmponvnaa paboma Ne7 no
88. meme «Pewenue nepasencme c
00HOUl nepemMeHHOI).
DOyHKINU
89 Oyukius. O6nacTb onpeaeneHus u bu6nunorexa LIOK
' MHOYKECTBO 3HaYCHU I QyHKINU https://m.edsoo.ru/7f443b12
90 @Oynkiusa. O6xacTs onpeneneHus u Bbu6mmoreka [JOK
' MHOKECTBO 3HAYCHU I QyHKIINU https://m.edsoo.ru/7f443cd4
. bubnuorexa [IOK
oL CpoiicTsa QymKim https://m.edsoo.ru/7f443fea
92 CaoiicTBa TUHENHON (QyHKIIMU Bbu6mmoteka [JOK
' https://m.edsoo.ru/7f4441ca
9. CaoiictBa dyHKmit y=K/X iy = \x
94 Konmponsnaa paboma Ne 8 no
' meme «DynKyuu»
CreneHs € LIeJbIM MOKa3aTeeM
95 OrmpesienieHne CTETIEHH C 1ETTbIM bubmuorexka [IOK
' OTPHIIATEIILHBIM TIOKa3aTeeM https://m.edsoo.ru/7f4446f2
9% CBOMCTBA CTETICHH C IEIBIM Bbubnuorexa [LIOK
" | mokasaresuem https://m.edsoo.ru/7f444a94
97 CBolicTBa CTENEHU C IIETBIM bubnuotexa [JOK
' NoKazaTesieM https://m.edsoo.ru/7f444c56
98 CrangapTHBIN BUJ Yucia bubmuorexa [IOK
' https://m.edsoo.ru/7f444f44
99 Pemenne 3amay ¢ GopmmmMu u Bbu6mmoteka IIOK

MaJIbIMHU YU CJIaMH

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



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

100, [ToBTOpEeHME Kypca anredpsl 8 Kiacc 1
101, Htorosast KoHTposbHAs paboTta 1
100, O6o06maromuii ypok 3a kype 8 1
KJacca
OBIIEE KOJIMYECTBO YACOB I10 102 10

[TIPOTPAMME







