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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHHUM W3 OINOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMS: OHA
o0ecreyrBaeT U3yueHUe IPYTUX JUCIHUILINH, KaK €CTECTBCHHO-HAYYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOJIUMO ISl TIPOJIOJIKCHUSI 00pa30BaHMs U B TIOBCEHEBHOM KHU3HH.
PasBurne y oOydYaromIuxcs Hay4dHBIX NPEIACTABICHUNA O NPOMCXOXKICHUU U CYHIHOCTH
anreOpandyecknx aOCTpaKIHid, Crmocode OTpaKEHUS MaTeMaTU4YeCKOH HAyKoH SBJICHHU U
IPOIIECCOB B TPUPOAEC U OOIIECTBE, POJM MATEMaTHYECKOTO MOJCIMPOBAHUS B HayYHOM
MO3HAHWUU U B IMPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIUICHHSI, HEOOXOMUMBIX JUIsI aJIallTalldd B COBPEMEHHOM Iu(ppoBoM obmiecTBe. M3yueHue
anreOpbl o0ecTieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPHUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOH
JICHCTBUSL U BBIBOJBI, (POPMYIIHPOBATh yTBepkIeHHsI. OCBOCHHE Kypca anreOpbl oOecrieunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIUXCSA: OHHM HCIOJNB3YIOT JCAYyKTHBHBIE W
UHIYKTHBHBIE PACCYXACHUs, 0000IIEHNE M KOHKPETH3AIlMIO, a0CTparupoOBaHWE W AHAIOTHIO.
OOydenne anreOpe mMpeArnoaraeT 3HAYUTEIBHBIM OOBEM CaAMOCTOSTEIIBHON JESATeIbHOCTH
o0yYaromuxcs, IMO3TOMY CaMOCTOSITENIbHOE pEUICHHE 3ajad  sBISCTCS — peau3aluei
JeSITeIbHOCTHOTO MPHUHIIUIIA 00yUCHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «Anrebpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeNbHO-MeToAndYeckre IuHuu: «Yucna u
BBIYUCIICHUS», «AJreOpanvecKkue BBIPAKCHUS», «YPAaBHEHHS W HEPAaBEHCTBa», «DYHKIIMW.
Kaxnmas u3 3TuX comepkaTebHO-METOAMYECKUX JIMHUIM pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
U3yUYEeHHs Kypca, B3aUMOJICHCTBYS C APYTHMMHU €ro JIMHUSAMHU. B Xone n3ydenus: yueOHOro Kypca
00y4aromuUMCs TIPUXOAUTCS JIOTUYECKH PACCyKIaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ 3THM B MporpaMmy y4eOHOTo Kypca «Aredpay BKIFOUEHbI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJCTAaBJICHHBIC BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOoro oOpa3oBaHUSI U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOMMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO
si3pika. ComepKaTeIbHOM U CTPYKTYPHOW OCOOSCHHOCTHIO yU4eOHOTO Kypca «AJredpay sBIISIEeTCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nvHUM «YHcCna W BBIYUCICHHS» CIIY>)KAT OCHOBOH ISl JTaIbHEHIIIEro
U3yUYCHHs] MAaTEeMAaTUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYArOMIMXCS JIOTMYECKOTO MBIIIICHHS,
(OpPMHPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHM, a TaKKe MPUOOPETEHHIO MPAKTUYECKHUX
HaBBIKOB, HEOOXOJUMBIX ISl MOBCETHCBHON XM3HH. Pa3BUTHE MOHATHS O YKCIE HA YPOBHE
OCHOBHOT'O O0IIET0 00pa30oBaHUsl CBSI3aHO C PAIMOHATBHBIMU U MPPALUOHAIBHBIMH YHCIIAMH,
(dopMHEpOBaHHEM TPEICTABICHUN O ACWCTBUTEIHLHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YHCIOBOM
JUHUH OTHECEHO K CpeTHEMY 001eMy 00pa3oBaHUIO.

ConmepkaHue JBYX aireOpanuecKux JIMHUH — «AJreOpandeckre BBIPAKCHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHUPOBAHHIO Y  OOYYarOIIUXCS
MaTeMaTHYECKOro ammapaTra, HEOOXOIUMOTO /IS pEIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3zoBaHus
y4eOHBI  Marepwaja TpYyNIUPYeTCS  BOKPYr  pallMOHAIBHBIX  BbIpaXEHUH.  AureOpa
JICMOHCTPUPYET 3HAYCHUE MAaTEMAaTUKH KaK sI3bIKa JIJISl [IOCTPOCHUSI MaTEMATUYCCKUX MOJICIICH,
OTIHCaHMS MPOIECCOB M SBICHUH peajbHOro mupa. B 3amaun oOyueHus anredpe BXOAAT TaKKe
JanpHeIee pa3BUTHE aNTOPUTMHUECKOTO MBIIUICHHUS, HEOOXOJMMOro, B YACTHOCTH, JUIS
OCBOCHHS Kypca HH(GOPMATHKH, ¥ OBJIQJICHUE HAaBBIKAMH JCIYKTHBHBIX pPAacCCYXICHUIL.



[TpeoOpa3oBanue CUMBOJIBHBIX (POPM CHOCOOCTBYET PAa3BUTHUIO BOOOPAXKEHMsI, CHOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIMOHATBHO-TpAQUUECKOW  JIMHUM  HAIeJNeHO Ha  TOJy4eHHe
o0yJaromyMucs 3HaHuM 0 QyHKIUAX Kak BakHEHIIeH MaTeMaTH4ecKod MOJEIM Uil OMUCAHUS
U HUCCIIeIOBaHUS Pa3HOOOPA3HbIX MPOLIECCOB M SBICHUN B mpupojae U obmectse. M3ydyeHue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYYaIOLIMXCS YMEHHUS HCIOJIb30BaTh pa3IUyuHbIe
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKAa MAaTEMATUKHA — CJIOBECHBIC, CHMBOJMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUN O POJU MAaTEMAaTUKU B Pa3BUTUU LIMBUIM3ALUU
U KYJIbTYPBI.

CornacHo yweOHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIA Kypc «Anredpay,
KOTOPBII BKIIOYAET CIEIYIOIINE OCHOBHBIC pa3elibl coAepxaHus: «Yuciaa M BBIYUCICHUS,
«Anredbpanyeckue BbIPAKEHUs, «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIMNY.

Ha usyuenue yueGHOro Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hejento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kiacce — 102 yaca (3 gaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KUIIACC

Yucia v BbIYUCICHUSA

JlpoOu OOBIKHOBEHHbIE M JECATUYHBIC, MEPeXoa OT OAHON (opmbl 3amucu Apoleil k
npyroi. [loHsiTue panoHanbHOrO YKCIA, 3alUCh, CPABHEHUE, YIIOPSIOUMBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue ASHCTBUS ¢ pallMOHAIBHBIMU yuciaMu. PeleHue 3agay U3 pealbHOM
IPAaKTUKU Ha 4acTH, Ha APOOH.

CremneHpb ¢ HaTypaJbHBIM IOKa3aTelleM: ONpeJelieHue, Ipeodpa3oBaHue BBIPAXKEHUM Ha
OCHOBE OTIpE/ICTICHHUS, 3aIHCh OOIbIINX 4ncenl. [IponeHTsl, 3anich MPOIEHTOB B BHJIE APOOH U
NpoOu B BHUJE NPOLIEHTOB. TpU OCHOBHBIE 33aJ]aul HA MPOLEHTHI, PELICHUE 3a/la4 U3 PeabHOM
IIPAKTUKU.

[IpumeHeHnne MpU3HaKOB AETUMOCTH, Pa3JI0KEHUE HA MHOYKUTENIN HATYPaJIbHbBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 00paTHast IPOMOPIUOHATHHOCTH.

Auare0panyeckue BbIpasKeHUS

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C NEepeMEeHHOW. [lonmycTumble 3HaYeHUs
nepeMeHHbIX. IlpencraBieHue 3aBUCHMOCTHM MEXIY BeJIMUYMHAMM B BUjAe (HOpMyJIbL.
Boruncnenus no ¢popmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPaKEHUM, TOKIECTBEHHO PaBHbIE
BBIpQXEHUS, TIPaBUiIa MIPeoOpa30oBaHMsI CYMM M IIPOM3BEIEHUM, IPaBUia PACKPBITUS CKOOOK U
NPUBEACHUS NOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM.

OpnHowienbl 1 MHOrowieHbsl. CteneHb MHorowieHa. Clio)keHHe, BBIUNTAaHUE, YMHOKEHUE
MHOro4aeHOB. DOpMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaApaToB. Pa3noxeHre MHOTOWIEHOB HA MHOYKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpPaBHEHUs, MIPaBUiIa MpeoOpa3oBaHUs ypaBHEHHS, PAaBHOCHIBHOCTD
YPaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YWCIIO KOPHEH JIMHEHHOIO YpaBHEHMS,
pelleHue JIMHEHHBIX ypaBHeHMM. CocTaBleHHME ypaBHEHUN IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 33Jau C TIOMOIIbIO YPABHEHUIA.

JluneiiHOE ypaBHEHHE C JBYMS MEpPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTUHEHHBIX
YpaBHEHMH € JByMs IepeMeHHbIMH. PemieHue cucreM ypaBHEHHMH CIOCOOOM MOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a4a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUUHA

Koopaunara Toukm Ha npsmon. YuciaoBele IPOMEXYTKH. PaccrosHue Mexay IByms
TOYKaMH KOOPJAUHATHON IPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. Alcuucca W OpJUHAaTa TOYKM Ha
KOOpAWHATHOHN mmiockocT. [Ipumeps! rpadukoB, 3amaHHBIX (opmynamu. UreHue rpaduxos
peanmpHbIX 3aBUcHUMOCTel. [lonstne ¢ynknun. I'padpuk ¢yakuumu. CpoiicTBa (QyHKUUIL.
Jluneitnas Gynkuus, e€ rpapuk. ['pabuk ynkuuu y = [x|. I'paduueckoe penieHue TMHEHHBIX
YPaBHEHU U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC



Yucsia ¥ BbIYUCICHUSA

KBanpatHslii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uyucie. JlecsaTuunble
NpUOJIMKEHUST HPPALMOHANBHBIX unces. CBoicTBa apupMETHYECKIX KBaJpPaTHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAXKEHUM M BbIYHMCIEHUSAM. JlelicTBUTEIbHBIE
qucna.

Crernens ¢ 1enbIM IOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHUCIa.

Anredpanyeckne BbIPaKeHUSs

KBaznpaTHblil TpEXUIICH, Pa3/I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIN.

Anrebpanueckas apo0b. OcHOBHOe CBOMCTBO aireOpanyeckoir apobu. CiioxxeHue,
BBIYUTAHUE, YMHOKEHUE, JIeJeHne aiaredpandeckux aApoOeil. ParroHanbHble BhIpaXEHUS M UX
npeoOpa3oBaHue.

YpaBHeHus 1 HepaBeHCTBA

KBanparnoe ypaBHeHme, (opMmyia KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema Buera.
Pemenune ypaBHeHU#, cBomALIMXCA K JMHEMHBIM W KBaapaTHeIM. [Ipocreiimue apoOHO-
palOHaIbHbIEC YPABHEHUS.

I'paduueckas uHTEpIIpeTalusi YpaBHEHUH € ABYMS HEPEMEHHBIMM M CHCTEM JIMHEWHBIX
YPaBHEHHH C JByMs INE€peMEHHbIMU. [Ipumepbl pelleHus CUCTEM HEIMHEWHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Penienune TekcTOBBIX 3a7jau AIreOpandeckuM CrIoCOOOM.

YucnoBble HeEpaBEeHCTBA M HX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOocunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUH

[Tonstue Qpynkuuu. O6GnacTh onpeaesieHuss 1 MHOXKECTBO 3HaueHUH (QyHKIuHU. CriocoObl
3aanus QyHKIUIL.

I'paduk ¢dynkuuu. YUtenuwe cBoiictB ¢yHkuuu no e€ rpaduky. [Ipumepsl rpadukos
(GYHKLHH, OTpaXKaIOLINX pPeabHbIC IPOLECCHI.

OyHKIIUY, ONHUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenre ypaBHEHMI i CHCTEM
YPaBHEHUH.

9 KJIACC

Yuciaa 1 BLIYUCIEHUS

PanmonanbHbIC YKcia, MppaIMoOHaIbHBIC YUCIIa, KOHCYHBIC U OCCKOHEYHBIC JCCSITHYHBIC
npoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIBHBIC YHCIA KaK OCCKOHCYHBIC
JIecsATHUHble  OpoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JIEUCTBUTENbHBIX YUCEI U KOOPAUHATHOM MPSMO.

CpaBHeHUE JCHCTBUTENBHBIX YHUCEN, apu(PMETHUYCCKHE JCUCTBUS C JACHCTBHTEIHLHBIMU
YHCJIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, IIUTEILHOCTD MIPOLIECCOB B OKPYIKAIOIIEM MUDE.

[Tpubmk€HHOE 3HAUEHUE BEIUYMHBI, TOYHOCTh NpUOMKeHUs. OKpyrieHHE YHUCElL.
[Ipukuaka u oLleHKa pe3yJbTaTOB BIYUCICHUN.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUM, CBOAAIIUXCS K JTUHEUHBIM.



KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOAAIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpPETbed M 4YETBEPTOM CTEIECHEW
pa3JIoKEHUEM HAa MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHMH.  PemieHne — TEKCTOBBIX — 3ajad
areOpanyeckuM METOAO0M.

VYpaBHeHHe C AByMs NE€peMEHHBbIMU U ero rpa¢uk. PemieHune cucteMm JIBYX JHMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM ABYX YPAaBHEHHH, OJAHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpoil cTteneHu. I'paduueckas uHTEpnpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 33724 ANTeOpandecKiuM CIIOCOOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOW IIEpeMEHHOM. PemieHue cucreM JIMHEUHBIX
HEpaBeHCTB C O/HOM mnepemeHHoil. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTEepnperauus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBagpatnunas ¢yaknusi, e€ rpaduk u cBoiictBa. Ilapabona, KOOpIWHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

I'paduku pynkumit: y =kx, y=kx+b,y=k/x,y=x3,y= VX, y = |x| , ¥ BX CBOJiCTBA.

YucioBbIe MOCTEI0BATEILHOCTH H IIPOrPeCcCUH

[TonsiTe YKMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEN0BATEIbHOCTH PEKYPPEHTHOU
dbopmyoit u GopmyIoi n-ro dieHa.

Apudpmernueckass U reomerpuyeckas — nporpeccud.  Dopmynsl  n-ro  ujeHa
apu(pMETUUECKON U FeOMETPUUECKON IPOTrPECCH, CyMMBI IEPBBIX 71 YJICHOB.

N3o06pakenue 4ieHOB apu(PMETHUECKOW M TEOMETPHUYECKOW MPOTPECcCHid TOYKaMU Ha
KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 AKCITOHEHIIMATIbHBIA pOCT. CII0KHbBIE IPOLEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuyHoCcTHBIE pe3yabTaThbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «Amnredpa»
XapaKTEePU3YIOTC:

1) naTpuoTnyecKoe BOCIUTAHUE:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHIICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSIM POCCHIUCKMX MAaTEMaTUKOB M POCCUHCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpaskaIaHCKoOe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peau3allid €ro Ipas.,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIETyp TPaKIAaHCKOTO oOIIecTBa (Hampumep, BEIOOPHI, OMPOCKI), TOTOBHOCTBIO K
00CYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/i0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEHICHUH NPAKTUYCCKUX 3a/1a4 MaTEeMaTUYECKOU
HAINPaBIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEeMAaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCe
JKU3HU JIJIS1 YCTICITHON MPOQECCHOHATBHON JICATeIFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOCHHUEM WHIWBUIYAJIbHOM TpPAGKTOPUU OOpa3oBaHUsI U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLMOHAILHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IO3HAHUS:

OpHUEHTAIlel B AESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, MPHUPOABI W OOIIECTBA, NMOHHUMAHHUEM
MaTEeMAaTHYECKONH HayKH Kak c(epbl UYelOBEUECKOH JeATEeIhbHOCTH, ITAloOB €€ pa3BUTUSA U
3HAUUMOCTHU JJIs1 pa3BUTHUS LIMBUIN3ALIUH, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MaTEMAaTHYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENLCKOM JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpOBaHMEe  KYJbTYPbl  310POBbS W
3MOLMOHAIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HUHTEpPEcax CBOETO 3I0pPOBbA,
BEJICHUS 37J0pPOBOrO 00pasa U3HU (3I0pOBOE MUTAaHUE, COATAHCHPOBAHHBINA PEKUM 3aHITHUA U
OTIIbIXa, peryiisipHas (Qu3uveckas aKTHBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediekcuu,
MpU3HAHKEM CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPYroro 4eJioBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTAIMCH Ha MPUMEHEHHE MaTEeMaTHYCeCKUX 3HAHWH ISl PEIleHUs 3aj1ad B 001acTu
COXPAaHHOCTH OKPYKAIOIICH cpeipl, TUIAHUPOBAHUS TOCTYIIKOB M OIICHKA HMX BO3MOXHBIX
MOCIEACTBUM ISl OKPYXKAIOILIEH cpeabl, OCO3HAHUEM TJI00ATbHOTO XapaKTepa SKOJOTHYECKHX
npo0JieM U MyTel X peleHus;



8) amanTanmus K M3MEHAIUMCS YCJI0BUSM COUMATbHOH M IPUPOJAHOM Cpebl:

TOTOBHOCTBHO K I[GﬁCTBHSIM B YCJIOBI/UIX HGOHpG[{GHéHHOCTH, ITIOBBILIICHHUIO ypOBHFI CBOGfI
KOMIICTCHTHOCTHU qepe3 HpaKTI/ILIeCKYIO ACATCIIbHOCTh, B TOM YHCJIC YMGHI/IG y‘II/ITI)Cﬂ y Iprer
moJiel, TpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIUH U3
OTIbITA JIPYTHX;

HEOOXOUMOCTHIO B JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyITUPOBATH UICH,
IIOHATHSA, THIIOTE3bI 06 O6’I)€KTaX N ABJICHHUAX, B TOM YHCIIC paHee HCU3BCCTHBLIX, OCO3HaBaTh
neUuIuThl COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallUMIO0, BOCIHPHHHMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOIMH KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMBIC DPEHICHUS WU
neicTBus, GopMyIUpOBaTH U OLIEHUBATh PHCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VYJIBTATHI

ITo3HaBaTebHbIE YHUBEPCAJIbHBIC y‘{eﬁﬂble JeHCTBUA

ba3oBble JlornuecKkue 1eHcTBHUS:

® BBIABISTh M XapaKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUN MEXIy MOHATHAMH, (HOPMYIHPOBATH ONMPEICICHUS MOHSITHA,
yCTaHABJIMBATh CYNIECTBCHHBIN MPU3HAK KJIACCH(HUKAIIMUA, OCHOBAHHMSI JIJIsi 0000IICHHUs
Y CPaBHEHUS, KPUTCPUU IIPOBOIUMOTO aHAIN3a;

® BOCIPUHHMATH, (DOPMYITUPOBATh U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPIAUTCIbHBIC U
OTpHUIATEIIbHBIC, MHIUYHBIC, YACTHBIC U 00IIUE, YCIIOBHEIC,

® BBIABIISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEUHS B (DaKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPKIACHHSX, IMpEajarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUH;

e JleNaTh BBIBOJIBI C HMCIIONIH30BAHMEM 3aKOHOB JIOTHUKH, JCITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOYCHHA, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

e pa30duparh JOKa3aTeIIbCTBA MATEMATHYECKHX YTBEPKICHUH (NMpsMbIe ©  OT
IPOTHUBHOTO), IIPOBOIUTH CaMOCTOSITEIIEHO HECJI0KHBIC JI0OKa3aTebCTBA
MaTeMaTHYeCKuX (PaKTOB, BBICTPaWBaTh ApPryMEHTAIUIO, MPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS,

e BBIOMpATh CIOCOO pelieHUs y4eOHOW 3aaaur (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus, BEIOUpaTh HanOOIIee MOIXOSAIINNA ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBble ucciieqoBaTebCKHE TeHCTBHSA:

® HCIOJNB30BAaTh  BOMPOCHI  KAaK  HCCIEAOBATEIbCKUHA  MHCTPYMEHT  IO3HAHWUS,
bopMyupoBaTh BOIIPOCHI, bukcupyoomue IIPOTHUBOpEYHE, npooiemy,
CaMOCTOSITENIbHO yCTAaHABJIMBaTh KMCKOMOE U JlaHHOE, (OpMHUPOBaTH THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

® [POBOJUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHYy HECIOXKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HWCCIICOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXYy COOOM;

® CcaMOCTOATEIbHO (OpMyNIHpOBaTh OOOOIICHWS H  BBIBOABI 1O  pe3yjbTaTam
NPOBENEHHOTO HAOIIOICHHS, UCCIICAOBAHUS, OICHUBATh IOCTOBEPHOCTh MOJYYCHHBIX
pe3y/IbTaToB, BEIBOJIOB U 000OIICHHIA;



IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLCCCA, 4 TAKIKC BbIABUTATh ITPCAIIOJIOKCHUA
0 €I'0 Pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmaumei:

BBISBIIAATH HEJJOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, JAAHHBIX, HEOOXOAMMBIX
JUIsl pELLICHUs 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OopMy MPEACTaBICHUS MH(DOPMALIMK U UIUTIOCTPUPOBATh pelIaeMble 3a/1aun
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoi 1 nX KOMOWHAIMSIMH;

OLICHUBATh HAJE&KHOCTh MH(POPMALUU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM WIH
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeCTBUA:

BOCTIPUHUMATH ¥ (DOPMYITHPOBATEH CYXJICHUS B COOTBETCTBUU C YCIIOBUSMHU U ICIISIMU
oO1IeHUsl, SICHO, TOYHO, T'PAMOTHO BBIpAaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy peIIeHUs 3a7aui, KOMMEHTHPOBATh
MOJTy4YEHHBIN pe3yabTaT;

B X0J1e 00CYX/IeHHUS 33/1aBaTh BOMPOCHI MO CYLIECTBY O0CYKIAaeMON TeMbI, MPOOIEMBI,
pemiaeMoil  3ajadd, BbICKA3blBaTh WJEHM, HALIEJICHHbIE HA IOMCK PpELICHMUS,
COMOCTABJISITh CBOM CYXKIEHUS C CYXACHUSIMHM JIPYrMX YYaCTHHUKOB JHUAJOra,
oOHapyXUBaTh Pa3IMuMe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOH (hopme popMyTupoBaTh
pa3HorjIacus, CBOM BO3PAKEHUS;

MPEJICTABIIATh PE3yNbTaThl PElIeHHs 3a7aud, YIKCIIEPUMEHTa, UCCIIEOBAHMUSI, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3a/ad Mpe3eHTalu U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYyAIbHON pabOTHI
IIPH PEIICHUN YICOHBIX MaTEMaTUYCCKIX 33]1a9;

MPUHUMATH 1IeJTb COBMECTHOMN JI€ATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIHMI0 COBMECTHOM
paboThl, pacmpeneisTb BHAbI pabOT, JOroBapuBaThCs, OOCYXZaTh IPOLECC H
pe3ynbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboThl (0OCYXICHHS, OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMbI M JPYTHE), BBHIMOIHATH CBOI YacTh pabOThl U KOOPAWHUPOBATH
CBOM JICHCTBUS C JAPYTUMU YJICHAMH KOMAaH[Ibl, OIICHUBATh KaueCTBO CBOErO BKIJIaJa B
O0IIH MPOIYKT O KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIACTHHKAMH B3aUMOICHCTBUS.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA
Camoopranuszanms:

CaMOCTOSITEIIFHO COCTAaBJIATh IUIAH, ITOPUTM pPEIICHHS 3aJaud (WM €ro 4acTh),
BBIOMpATh CHOCOO pemeHus ¢ YY4ETOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTE/JIEKT:

BJIaACTH crocobamu CaMOIIPOBECPKH, CAMOKOHTPOJIA MMpOoLEeCCa U pe3yJibTaTa PCIICHUSA
MaTeMaTH4eCKOM 3aJa4u,
npeaABUACTb TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HUKHYTH IIPH PCIICHUH 3aJa4d, BHOCHUTDH
KOPPCKTHUBLI B ACATCIbHOCTL Ha OCHOBC HOBBIX O6CTOHT€HBCTB, HaﬁHeHHBIX OI_HI/I6OK,
BBIABJICHHBIX pr,[[HOCTCfI;



® OLEHUBATh COOTBETCTBUE PE3YNbTAaTa ACSITEIbHOCTU IOCTABICHHON L€ U YCIOBUSM,
OOBSICHATh HPUYMHBI JOCTHXKEHUS WM HEINOCTHIKEHHs I, HaXOAUTh OIIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NNPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenuss B 7 kJjacce oOyyarolmMiics HOJYYHUT CIEIYIOLIUE NpeIMETHbIE
pe3yibTaThl:

Yuciia 1 BHIYHCICHUSA

BbimonHATh, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(MeTHdecKue IercTBUs C
paLOHAIbHBIMU YACIAMH.

HaxoauTe 3HaueHMs] YHCIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3sHOOOpa3HBIE CIOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYCHWH APOOHBIX BBIPAKCHHH, COACPKAINIMX OOBIKHOBEHHBIE U
JIeCATUYHbIE JpOOu.

[Tepexoaute OT OAHOM (HOPMBI 3amMCU YHCcen K JIpyroil (mpeodpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHUIHYIO APOOB).

CpaBHUBATh U YHIOPSA0YMBATh PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncia.

BbINOMHATE NPUKUIKY U OLIEHKY pe3y/ibTaTa BBIYUCIEHUN, OLIEHKY 3HAYEHHUH YHCIOBBIX
BbIpaX€HUI. BBINOMHATE 1€HCTBUS CO CTENEHSMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpuMeHATh MPU3HAKU AECITMMOCTH, PA3JI0OKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemate npakTHKO-OPUMEHTUPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOLICHMEM BEJIMYMH,
IIPONOPLUOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, MHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTpaHUYCHHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUSs

Hcnonb3oBath asireOpanyeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHMS y4eOHOro MaTepHuaa.

Haxoaute 3HaueHms1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BoinonHATe npeobpazoBaHus LENOro BbIPaXKEHUs] B MHOTOUWIEH MPUBEACHUEM I10100HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBIONHATE yMHOXKEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
IPUMEHATH (POPMYJIbI KBapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyIecTBIATh pa3IoKEHUE MHOTOWICHOB HAa MHOXXMTEIU C IOMOLIbIO BBIHECEHHS 3a
CKOOKM OOLIEro MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IPUMEHEHHUsS (OpMyYJ COKpAIIEHHOIO
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB JUIsl pELIEHUS pa3IMYHbIX 3aJad U3
MaTeMaTHKH, CMEXKHBIX IPEJMETOB, U3 PEATILHOM MPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEl ¢ HaTypalbHBIMM MOKa3aTeIIMH Ul IpeoOpa3oBaHUs
BBIPAKEHUI.

YpaBHeHUsI M HEPABEHCTBA

Pewmate nuHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NPUMEHss IpaBWia MEPEexXoaa OT
UCXOAHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHHH.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JTMHEHHBIX YPABHECHUIA U UX CUCTEM.



[TonGupats nprMepsl nap YUCe, SBIAIOLIMXCS pellieHueM JMHEHHOTO YpaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOM IIIOCKOCTH TpauK JUHEHWHOTO YypaBHEHHS C JBYMS
IEPEMEHHBIMHU, NOJIb3YyACh I'PpaUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pematp cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs IIEPEMEHHBIMH, B TOM YHUCIIE
rpauUYECKH.

CocTaBnsATh U peliaTh JMHEMHOE ypaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHUI MO
YCIOBUIO 33JlauM, HUHTEPIPETUPOBaTh B COOTBETCTBMM C KOHTEKCTOM 3a/laud IOJy4YEHHBIN
pe3yJbTarT.

DOyHKUUHA

MN3o0OpaxaTh Ha KOOPAWHATHOM TMPSAMOW TOUYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku muHeHHbIX GyHKuuid. Ctpouts rpaduk GyHKINN y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMU!
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpEMH,
00BbEM paboTHI.

Haxoaute 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Nonumath rpaduveckuil crocod MPEACTaBICHHUS W aHanIW3a WHPOPMALUHU, U3BIIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kiacce oOydaromiuiicss MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pe3yabTaThl:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayajlbHbIE NPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCIEHHH, H300paxkaTh AEHCTBUTEIbHbIE YKMCIAa TOYKAMHU Ha
KOOPJMHATHOM IIPSIMOM.

[IpumensTr TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Ys ITPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHATH IPE0Opa30BaHUs BbIPAKEHUIH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Wcnonp3oBarh 3amucu OONBIIMX W MaJIbIX YHCEN C MOMOIIBIO JAECATUYHBIX JIpoOell U
crenene yucina 10.

Anredpanyeckne BbIPaKeHUSs

[IpuMeHATh NOHATHE CTENEHUW C ILENbIM II0Ka3aTeleM, BBIIOJIHATh IpeoOpa3oBaHUsS
BBIPAKECHUM, COACPIKALIUX CTEIIEHU C LIEJIBIM TIOKA3aTEIIEM.

BEIMONHATE TOXIECTBEHHBIE NMPEOOPA30BaHMS PANMOHAIBHBIX BBIPAXCHHHA Ha OCHOBE
IpaBuI JeMCTBUIM HAJl MHOTOUWIEHAMH U alreOpanyecKuMH JpoOsMu.

PackiiagpiBaTh KBaspaTHBIN TPEXWIECH HA MHOXKUTEIIH.

[TpumensTs MpeoOpa3oBaHUs BRIPAKEHHUH I PEIICHHUS Pa3IMYHBIX 33]a4 U3 MATEeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEaTbHON MIPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

Pematp nuHeiHbIe, KBaJpAaTHBIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOLAIIMECA K
HUM, CUCTEMBI JIByX YPABHEHUH C IByMsI IEPEMEHHBIMHU.

[IpoBOoaMTH MpOCTENIINE NCCAEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YMCIIE C
IpUMEHEHHEM TIpaUuecKuxX IpeAcTaBlIeHUN (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHHE WIH
cucTeMa ypaBHEHUI pelleHtsl, €ClId UMEET, TO CKOJIBKO, U IIpoyee).



[lepexoaute OT cioBecHOM (OPMYTUPOBKM 3ahauM K e€ anreOpanyeckod MOAETH C
IIOMOIIIBI0  COCTABJIICHUSI ypaBHEHHS WM CHUCTEMbl YpPaBHEHWH, HHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auy TOJTy4YE€HHBIN pe3ybTar.

[TprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLIEHKHU, pellaTh JUHEHHbIe
HEpaBEHCTBA C OAHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTb TIpa(UUECKyl0 HIUIIOCTPALUIO
MHOX€ECTBa PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[lonumath M  UCHOJNB30BATh  (DYHKIMOHAJIbHBIE MOHATUS M S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNesATh 3HadeHHWe (QYHKLUMU IO 3HAYEHUIO apryMeHTa,
OTIpEeNIeNATh CBOMCTBA (PYHKIIUH 110 €€ TpaduKy.

Crtpouts rpaduky dJIeMEeHTapHbIX (YHKINN BUIA:

y=k/x, y =x2,y = x3,y = |x|, y = VX, onuchIBaTh CBOHCTBA YHCIOBON DYHKIMK 110 €&
rpaduxky.

K koHiy oOyuenuss B 9 kjacce oOyyaromuiics HOJYYMT CIEIYIOLIUE MpEeIMETHbIE
pe3yJIbTAThI:

Yucja ¥ BBIYUCIEHHSA

CpaBHHBATH M YIIOPSIOYUBATH PAIIHOHATIBHBIC I HPPAIIMOHAIBHBIC YHCIIA.

Boimonsate apudmMernueckue ASHCTBUS C pallMOHAIBHBIMU YHMCIAMHU, COYETas YCTHbIE U
HNUCbMEHHbBIE IPUEMBI, BHIIOIHATH BEIYUCIEHHS ¢ UPPALlMOHAIBHBIMU YU CIIAMH.

HaxoauTe 3HaueHMs CTETIEHEH C LENBIMHA NOKA3aTeIsIMA U KOPHEW, BBIYUCIISATh 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyrisiTh JEHCTBUTENbHBIE YHUCIIA, BBIIOJIHATH NPHUKUAKY pe3ysbTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUSsI U HEPABEHCTBA

Pemate nuHeWHBIE W KBaJpaTHBIE YypPaBHEHHS, YPaBHEHHUS, CBOJSIIMECS K HHUM,
npocTeinme ApoOHO-paMOHAIbHbBIE YPaBHEHHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPaBHEHUH C JIByMs IEPEMEHHBIMHU M CHCTEMBbI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIAETCS IUHEHHBIM.

Pemate TekcToBBle 3amauM  anreOpandecKMM CHocoOOM C TMOMOMIIBIO COCTaBJICHUS
YPaBHEHMsI WJIM CUCTEMBI JBYX YPAaBHEHHH € IByMsI IEPEMEHHBIMU.

[TpoBoauTH IpoCTEIIME HCCIEIOBAHNUS YPABHEHUN U CHCTEM YpaBHEHHi, B TOM YHCIE C
NpUMEHEHHEM TpapUUecKuX TpeACTaBICHUH (yCTaHaBIMBATh, WMEET M YpPaBHCHHE WIH
crcTeMa YpaBHEHU pelIeHMs, €CITH HMEET, TO CKOJIBKO, U TIpovee).

Pemate JsinHelHble HepaBEeHCTBAa, KBaJpaTHblE HEPAaBEHCTBA, H300pa)kaTb peLICHHE
HEpaBEHCTB HA YMCJIOBOW NPAMOM, 3alIUCHIBATh PELLICHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucTemMpl JMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOIA,
3aMMCHIBATh PEIICHUE C TIOMOIIBIO0 CHMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA IPU PEIICHUH Pa3IMYHbIX 33/au.

DOyHKUUH

Pacno3naBath QyHKINU H3Yy4EHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHIE HA

KOOPJMHATHOM MIIOCKOCTH IpadukoB QyHKIMMA Buaa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =% y = |x|, B 3aBUCHMOCTH OT 3HauYeHHiI K03(PHUIICHTOB, OIICHIBATE CBOICTBA

GyHKIHHA.



Crpouth U M300pakaTh CXEMATUYECKU TpaUKH KBaJIpaTUYHBIX (QYHKLUH, ONUCBIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHHA 1O UX TpauKam.

Pacno3naBate  kBazpathyHyro (QyHKOMIO 10  (opmyne, TPUBOAWTH  MPUMEPHI
KBaIPaTUYHBIX (DYHKIUH U3 PeaIbHON JKU3HH, GU3UKH, TEOMETPHH.

YucaoBble MOCI€10BATETHLHOCTH U MPOTPECCHH

PacriozHaBaTh apuMeTHUECKYI0 U T€OMETPHUYECKYIO IPOTPECCUU TP Pa3HBIX cHocodax
3ajaHusl.

BBIMOTHATE BBIYMCIICHHS C WCIOJNB30BaHUEM (OPMYN N-T0 4ieHa apupMeTHYecKod u
reOMETPUYECKON IPOrPeCcCuii, CyMMBI IIEPBBIX N YWICHOB.

N3006pakaTh 4iIeHBI MOCIEI0BATEIBLHOCTH TOYKAMHU Ha KOOPIMHATHOM TUIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU ITOCIIEIOBATEIHLHOCTSIMH, B TOM YHCIIE 3a/1a4d
U3 peajbHO XKHU3HHU (C HCIIOIb30BAaHHEM KaJbKYJISTOpPA, HU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (undposBbie)
Ne /i Kontpoabnsl | IlpakTudyeckn
NMpOrpamMMbl Beero o0pa3oBaTejibHbIE
e padoThI e padoThbl
pecypcsl
1 Yucna u BeiuuciieHnsd. PanimonanbHbIe 25 1 bu6mmorexa [IOK
YyHCia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 A 2 1
ArCOPAHHICCKHE BLIPAACHILS ! https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2 1
3 ¥ PaBHEHIS H HEPABEHCTBa 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATHL U rpauicy. GymiH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 I1 000 6 1
OBTOPCEHHIE H ODODICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0



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

KosmnuecTBo yacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3iejioB U TeM Korrrpomsis: | Tpaxrieckn (undposBbie)
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIe
e padoThI e padoThbl pecypesI
1 Yucna u Beluncnenus. KpagparHeie KOpHU 15 bubmiorexa OK
https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenusi. CTENeHb ¢ 1eTbIM . bubnuoreka [JOK
[IOKa3areiem https://m.edsoo.ru/7f417af8
3 AnreOpandyecKkue BhIpaKCHUSI. 5 1 bubnmnorexka [JOK
KBanpathslii TpéxunieH https://m.edsoo.ru/7f417af8
4 AnreOpandyeckue BhIpaKCHUSI. 15 1 bubnmnoreka [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBajpaTHbie 15 | bubnmnorexka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCcTBa. CHCTEMBI 13 bubmmoreka [JOK
yYpaBHEHU https://m.edsoo.ru/7f417af8
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 bubmiorexa OK
https://m.edsoo.ru/7f417af8
8 @OyHkunuu. OCHOBHBIE TOHATHUS 5 bubmmorexa [OK
https://m.edsoo.ru/7f417af8
9 Oyuknun. YucnoBbie PyHKIAHA 9 EZS?I;(;;ZIigOOrI: 7641 7af8
10 [ToBTOpenue u 0600IIEHNE 6 2 Eﬁiﬁ:iﬁiﬁﬁ 7641 7af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KJIACC

KoaunuyecTBo 4acoB

Konr | Ilpak | OJeKTPOHHbIE
Ne HaumeHoBanue pa3iesioB u poJIbL Ttuec | (uudpoBbie)
n/n TeM NPOrpaMMbl Bceero HbIC KHe oOpa3oBaTejibHbIE
pabo pa6or | Ppecypchl
ThI bl
| Yucna v BEIYUCIICHHUS. 9 bubnuoreka [JOK
JelicTBUTENbHBIE YKCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHS 1 HEpABEHCTBA.
2 YIljaBHeHI/ISI c ozuli)oﬁ 14 1 bubmorexa HOK
. https://m.edsoo.ru/7f419d08
ePEeMEHHOM
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnmnorexka [JOK
Cucremsl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmnorexka [JOK
HepaBenctra https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
> Gymiuim 16 : https://m.edsoo.ru/7f419d08
6 Yucnobie 15 i bubnuoreka [JOK
MOCJIEI0BATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHUE, 13 | bu6mmorexa [IOK
cucreMaru3anus 3HaHui https://m.edso0o0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0
I10 [TPOI'PAMME



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