PaGouasa mporpamMMa nmo yueoGHOMYy npeaMmery «Aiaredopa» (7-9 Kjiaccshl)

MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
oOecnieunBaeT U3y4eHHUE IPYruX TUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJIOJHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON >KHU3HU.
PazButne y oOydaromuxcss Hay4yHbIX MPEACTaBIEHUN O MPOUCXOXKICHUM M CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crnocode OTpaKeHUs MaTeMaTU4eCKOM HayKol sBiIEeHUH u
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, POJIM MATEeMaTHYECKOTO MOACIUPOBAHHUA B HAayYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAa4ECTB
MBILIIEHHsI, HEOOXOAUMBIX JJIs aJalTallid B COBpEMEHHOM LHdpoBoMm obiectBe. M3yueHue
aireOpbl o0ecrieynBaeT pa3BUTHE YMEHHsI HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTMPOBAHHO OOOCHOBBIBaTb CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl o0ecrieynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIICHUS OOYYalOLUMXCA: OHM MCIOJB3YIOT JIeAYKTHBHBIE U
UHIYKTHBHBIC PACCYXAEHUs, 0000IIeHNEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTHUIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBLHON JESITEIBHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE  pELIEHUEe 3ajJad  SBISETCS  peajau3anuei
JeSITeIbHOCTHOTO MPUHIIKIIA 00Y4EHUS.

B crpykrype mnporpammbl ydueOHOro Kypca «Anaredpa» sl OCHOBHOIO OOILEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToanyeckue JauHuM: «Yucna u
BBIUNCIIEHUS», «ANreOpandeckue BBIpAXKEHUS», «YPABHEHMS U HepaBeHCTBa», «DyHKIUN.
Kaxnas u3 3Tux copepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIEeT
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IpYTMMU €ro JIMHUSAMH. B xone n3yueHus yueOHOro Kypca
00y4aromuMcs TPUXOJAUTCS JTOTHUYECKH PacCyXAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpay» BKIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKoro oOpa3oBaHUs HU
CHOCOOCTBYIOIIME OBJIaICHHIO 00yJarOIIMMHUCS OCHOB YHUBEPCAIIBHOTO MaTEMaTHYECKOTO S3bIKA.
ConepkaTeTbHOH M CTPYKTYPHOW OCOOEHHOCTHIO Y4eOHOTO Kypca «AJredpa» SIBISETCS €ro
WHTETrPUPOBAHHBIN XapaKTep.

Copneprxanue JIMHUM «HuUCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIS TaIbHEHIIIET 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTUIO y  OOy4aroIUXCs  JIOTMYECKOTO  MBIIUICHHS,
(GOpMHUPOBAHHIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMH, a TaKkKe MPHOOPETEHUI0 MPAKTHUECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCETHEBHON XHM3HH. Pa3BUTHE MOHSTHSA O YHCIE Ha ypPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
(dbopMHpOBaHUEM NpPEJCTABICHUN O JACWCTBUTENHFHOM YHCIE. 3aBEepIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Comepkanue JBYX aireOpamvecKkux JHHUH — «AJTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCSI MATEMATHYECKOTO
amnmapara, HeOOXOJUMOTO JUIsS PEIICHHs 33aJjad MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHe OCHOBHOro 00mIero obpa3zoBaHus y4eOHBIH MaTepHai
IpyNIUpyeTcs BOKPYT palMOHANbHBIX BBIpaKEHMH. Auredpa IeMOHCTpPUPYET 3HAYCHHE
MaTeMaTHKU KakK s3bIKa JJIS MOCTPOECHUS MAaTeMaTHYECKUX MOJEJEH, OMMCaHUs MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TaKXkKe JalbHEHIIee pa3BUTHE



QITOPUTMUYECKOTO  MBINUICHHS, HEOOXOOUMOro, B YaCTHOCTHU, JJIsi OCBOEHHUS Kypca
uHPOPMATUKK, ¥ OBJAJCHHE HaBBIKAMU JEAyKTUBHBIX paccyxaeHuil. I[IpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEeMaTHUYECKOMY
TBOPYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEIeHO Ha  [OJIy4eHHe
00yJarmUMuUCs 3HaHUH 0 QYHKIMIX KaK BAXKHEUIIICH MaTeMaTHUECKON MOJIEIH JJIsI OTIMCAHUS U
UCCIICIOBAaHUS PAa3HOOOPA3HBIX MPOLIECCOB U SIBICHHH B mpupoae M oduiectBe. M3ydeHue
MaTepuana CrocoOCTBYeT pAa3BUTUIO Yy OOYYaIOIIMXCSl YMEHHS HCIIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHUT BKJIaJ] B (YOpMUPOBAHHE NPEACTABICHUN O POJIM MATEMATUKH B Pa3BUTUH LIMBUIIN3ALUH U
KYJIBTYPBIL.

CornacHo yueOHOMY IJIaHy B 7—9 Kitaccax usy4aetcst yueOHbI Kypc «Anredpay, KOTOpbIT
BKIIIOUAET CJEAYIOIIUE OCHOBHBIE pas3fenbl coiepkaHus: «Yuciaa W BBIUKCICHHS,
«AnredpanydecKue BHIPAKEHHS», «Y paBHEHHS U HEPABEHCTBaY», «DyHKIIUNY.

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegemo), B 9 kimacce — 102 4gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K APYTOH.
[ToHsiTE pallMOHAIBHOIO YHCIIA, 3allMCh, CPABHEHHE, YHNOPSAJOUYMBAHUE PAL[MOHAJIBHBIX YHUCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKcaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypajlbHBIM IOKa3aTeJIeM: ONpEENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
poOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jjaud Ha MPOLIEHTHI, PELICHUE 3aJjau U3 pealbHOU
IIPAKTUKU.

[TpyuMeHeHre TPU3HAKOB I€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYpaIbHbIX YHCE.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C MEepeMEHHOW. [lomycTrMble 3HA4YEHHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE (GopMyItbl. Beraucienus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
paBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, NPaBUiIa PAaCKPbITUA CKOOOK M NPUBEAECHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeeM.

OpHounenbl 1 MHOrowleHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOYKHUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHECHMUA,
pelieHne JMHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHMH IO YCIOBHIO 3anadyd. Pemienue
TEKCTOBBIX 33J1a4 C TIOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JTHMHEHHBIX
yYpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
[Tpumepsl pelnieHns: TEKCTOBBIX 3a7jad ¢ TIOMOIIIbIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrossHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3agaHHbIX ¢GopMynamu. UreHue rpadukoB
peanbHbIX 3aBUcUMocTei. [lonstue pynkuunu. I'papux Gynkiun. CoiictBa GpyHKImil. JInneitnas
dynkums, e€ rpapuk. ['paduk dynkunm y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHECHUN U
CHCTEM JINHEWHBIX YPABHEHHUI.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
NpUOIVKEHUS UPPAlMOHATBHBIX uncen. CBolicTBa apuMETUYECKUX KBAJAPATHBIX KOPHEH M UX
MpUMEHEHHUE K MPeoOpa3OBaHUIO YHUCIIOBBIX BBIPAKEHUW M BBIUHUCICHUAM. JleHcTBUTENIbHbBIC
qyucia.

Crenens ¢ 1es1bIM NTOKa3aTeseM U €€ cBorcTBa. CTaHAapTHAs 3aIIMCh YUCIIA.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxkeHue,
BbIUWTAaHUE, YMHOXKEHHE, AelieHue ainredpandeckux JpoOeil. PannoHanbHble BhIpaXEHUS U HX
peoOpazoBaHue.

YpaBHeHusI 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOrO ypaBHeHUs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
palroHaIbHBIC YPaBHEHHUS.

['paduueckass mHTEpIpEeTAlNS YPABHEHUM C JBYMsSI TIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUH € IByMs IepeMeHHBIMU. [ [prMepbl pelieHus cucTeM HeIMHEWHBIX YPABHEHUI C IBYMS
MIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HeEpaBeHCTBA W HX CBoMCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHeHHbIE HepaBeHCTBAa C OAHOM mnepeMeHHOM. Cucremsl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gpynkuuu. O6GnacTh ONpeaeseHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3aanus QyHKIUH.

I'padux Pynxiuun. Yrenue cpoicTB (yHkimu no e€ rpaduxy. Ilpumepst rpapukon
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIHOHATBHBIE 3aBHCHUMOCTH, HX
rpaduxu. Oynxuun y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemeHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BbIYUCICHUSA

ParnmonanbHble yuclia, UPPALMOHATIBHBIC YHCIA, KOHEUHbIE U OECKOHEUHBIEC JIECATUYHBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JACWCTBUTENbHBbIE YHCIA Kak OECKOHEUHbIE
JecsITHUHbIE ApoOu. B3anMHO 0JHO3HaYHOE COOTBETCTBUE MEXKTy MHOKECTBOM JIEHCTBUTEIbHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
qHCIIaMHU.

Pa3meprl 00bEKTOB OKpPY:KAIOIIET0 MUPA, JIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOmmKeHus. OKpyriieHHe Yucen.
IIpukuaka v OLEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUS M HEPaBEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpaTHoe ypaBHeHue. Pelienne ypaBHEHU, CBOJAIIMXCS K KBaApaTHBIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl penieHus: ypaBHEHUN TPETbEeW U YETBEPTOM CTEIECHEW pa3yIoKEHUEM Ha
MHOKUTEH.



Pemenue npoOHO-paiMOHAILHBIX YPaBHEHHH. PerieHne TeKCTOBBIX 3a/1a4 alreOpandecKum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PellleHne cucTeM JABYX YPaBHEHUMH, OJHO W3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapabona, KoopAMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

Yucii0BbIe NMOCI€I0BATEILHOCTH U NPOTPECcCUm

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmysl N-To wieHa apuPMeTuIecKoit
Y T€OMETPUYECKON IPOrPECCUl, CYMMBI IEPBBIX N UJICHOB.

N300paxeHne 4jaeHOB apU(PMETHUUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTU. JINHENHBIN U SKCITOHEHIIMATIbHBINA pocT. ClI0KHbBIE POIIEHTHI.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHIXKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEyp TPaKIaHCKOTO 0o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHUE B PELICHUM NPAKTUYECKHUX 3a/ad MaTEeMaTHYECKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOEHHEM HWHIWBHAYAIbHOW TpaeKTOpUU OOpa3oBaHus U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUIETh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEUECKON MAEITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATEIbCKON IeATETLHOCTH;

6) pusuveckoe BocnuTaAHME, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M 3MOLMOHAILHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOTO 00Opa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
peryisipHasi (puznyecKass aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO IMpaBa Ha OIMHMOKY U TAKOTO e TMpaBa JPYroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKPYXKaIOIIeH cpebl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBocit
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3

OIIBITA JPYTUX;
HE00X0UMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyTupoBaTh UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM UYHCIIE paHEe HEH3BECTHBIX, OCO3HABATh

neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBH, HOPMUPOBATH OTIBIT.
METAINPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Ba3oBble Jlornyeckune aeicTBUS:

BBISIBJISITH U XApaKTEPU30BaTh CYILIECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
HOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHATUH,
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHNs
Y CpaBHEHUS, KpUTEPUU IPOBOJAUMOIO aHAIN3a;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax,
JAHHBIX, HAOJIOJACHMSIX W YTBEPKACHMSX, Ipeajgaratb KpUTEPUM JJsl BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30upath 10Ka3aTeabCTBA MAaTEMaTUUECKUX YTBEPKACHUM (TIPSMBIE U OT IPOTUBHOTO),
IPOBOJUTH CAaMOCTOSITEJIbHO HECJIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTHYECKUX (DaKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOSAIMNNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBate/bCcKe 1eicCTBUA.

UCIIONIB30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI  MHCTPYMEHT  MO3HAHUSA,
dbopMynupoBaTh BOMPOCHL, GUKCUPYIOIINE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIHLHO
YCTaHABJIMBATH UCKOMOC M OAaHHOC, CbOpMI/IpOBaTB TUnoTe3y, apryMeHTHUpOBaTh CBOIO
MO3UIIMI0, MHEHHE;

NPOBOIUTH TI0 CaMOCTOSTEIBHO COCTaBICHHOMY TUIaHY HECIOXHBIH AKCIICPUMEHT,
HEOOJIbIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

CaMOCTOATENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 10  pe3yjbTaTaM
HpOBe,Z[éHHOFO Ha6JHOI[eHI/I$I, HCCIICA0BaHUs, OICHHUBATL NOCTOBCPHOCTL MOJTYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOJIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IpEACTABICHUS;

BbIOUpaTh (OpMy MpeAcTaBlieHUss HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE yHUBepCaJIbHbIE YUeOHbIE 1eliCTBUA:

BOCTIPUHUMATEL ¥ (POPMYITHPOBATH CYKIICHUS B COOTBETCTBHH C YCIOBHSMHU W LEIIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0Jie 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEMbI, IPOOIEMBI,
periaemMoit 3a71aun, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOMCK PEIICHHS], COMTOCTABIIATh
CBOM CY)KJICHUS C CYXJICHHUSIMH IPYTHX YYACTHUKOB JMajora, OOHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3WIMHA, B KOppeKTHOH (opme (opmymnupoBaTh pazHOTIACHs, CBOU
BO3PAKEHNS,

MPEACTABIATh PE3YJbTATHl PEIICHUS 3a]1auH, YKCIIEPUMEHTA, UCCIIEI0BAHMS, TIPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (popMaT BBICTYIUICHUS C YYETOM 3aJad MPE3CHTAlUH U
0COOEHHOCTEHN ayAuTOpUH;

MMOHUMATh M UCIIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHAMBUAYATIbHON pabOTHI pU
pelieHun yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

MIPUHUMATH 11€JIb COBMECTHOM JIeATEIbHOCTH, TUITAHUPOBATh OPTaHU3alUI0 COBMECTHOM
paboThl, pacnpeaeNsTh BUIABI pabOT, JOTOBapUBATHCS, 00OCYKIaTh MPOIIECC U PE3yTbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYIIIOBBIX (hopMmax paboTsI (00Cyk1eHUs, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BEIOIHATH CBOIO YacTh PabOTHI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTUMU YJIeHAMU KOMAaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOITUIN MPOAYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajJaud (WIM €ro 4acTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOLMOHANbHBINA HHTEJLJIEKT:

BJIJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTta perieHus
MaTeMaTHYEeCKOHM 3a/1auu;
NPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OIICHUBATh COOTBETCTBUE pPe3yJIbTaTa ACSATEILHOCTH MOCTABICHHOW IIETH U YCIOBHUSM,
OOBACHATH IPUYMHBI TOCTHXKEHHS HITH HEJOCTHIKECHUS LIEJIN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUmMiiCs MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yuciia 1 BBIYUCJICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHBbIE NPUEMBI, apudmMeTHdeckue AeUCTBUS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (HhOPMBI 3amKMCH YKceN K ApYyroi (mpeoOpa3oBbIBATh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAJIBHBIC YUCIIA.

OxpyrisTh uncna.

BbINOMHATE NPUKKUIKY U OLIEHKY pe3yibTaTa BBIYUCICHUN, OLEHKY 3HAaYEHHUM 4MCIIOBBIX
BbIpaX€HUI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
MPONOPLUOHAIEHOCTBIO BEIMUUH, TPOLEHTaMH, MHTEPIPETUPOBATH PE3yJIbTAThl pEIICHUs 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMM pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuarna.

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

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPaXKEHUS] B MHOTOWIEH NMPUBEIACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOTHATE YMHOKEHHE OJHOUYIEHa Ha MHOTOWIEH W MHOTO4YWIeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyJ COKpamEHHOro
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIeHHs] pPa3IMyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pewrars yMHENHbIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NPUMEHsS IIpaBuia Iepexoga oOT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YpaBHEHMS.

[TpuMmensTH rpaduyeckre METOIbl IPU PELICHUN JINHEHHBIX YPAaBHEHUH U X CUCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIONIMXCS PEIICHNEM JTMHEHHOTO YPaBHEHNUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocraBiATh M peuniarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHWI IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Md, OTpPE3KH, MWHTEpBaJbl, 3alllCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0oOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, M300pa’kaTh EHCTBUTENBbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCTIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MalbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed
crenenel uucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENIEHH C LIETIbIM [TOKa3aTeIeM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[TpumeHsTh MpeoOpa30BaHUs BHIPAXKEHUH JIIsl peIlIeHUs Pa3IMYHBIX 33/1a4 U3 MaTEeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON ITPAKTHKH.

YpaBHeHHUS M HEPaABEHCTBA

Pemare nuHeiHble, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOAUTH MPOCTEUILNE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHEM rpauyecKux MpeacTaBlIeHUH (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4y IIOJIy4CHHBIN PE3YJIbTAT.

[TpyMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEILATh JIMHEHHBIC
HEpaBEHCTBA C OAHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[ToHumaTh U UCIOIB30BaTh (GYHKLIMOHAIBHBIE IOHATHUS U A3bIK (TEPMUHBI, CHMBOJIMUYECKHUE
0003HaueHMsI), ONIPENENATh 3HaUeHUE (PYHKIMH 10 3HaYEHUIO apryMeHTa, OIpeJelsiTh CBOWCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = k/X, y = x2, y = X3y = |X|, y = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (DYHKIUH 110 €&
rpaduxky.

K koniy oOyuenuss B 9 kjacce oOydaroumuiics MNOJMYYHUT CJEIYIOLIUE MpPEIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYMCICHHSA

CpaBHUBATH U YIOPAIOYNBATH PALlMOHAIBHBIE U UPPALIMOHAIIBHBIE YUCIIA.

BeimonuaTe apudmMeTrueckue AeHCTBUS ¢ pallMOHAJbHBIMU YHCIAMHU, COYETasi YCTHbIC U
HNUCbMEHHBIE TPUEMBI, BBHIIIOJIHATH BBIUUCIIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHus CTENEHEH ¢ IeNIbIMU 110Ka3aTeasIMU U KOPHEH, BHIYUCIATh 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrisiTh JIE€HCTBUTENBbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pPE3yJbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI U HepaBEeHCTBA

Pemats InHelHbIE U KBaJpaTHbIE YPABHEHMSI, YPABHEHMSI, CBOJAIIMECS K HUM, IPOCTEMILINE
JpOoOHO-pallOHANIbHBIE YPaBHEHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHWI € JIByMS NEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TekcToBBIE 3amaud anreOpandeckuM CIIOCOOOM C MOMOILIBIO COCTaBIICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
pUMEHEHHEM TpaduiecKiX IpeCTaBIeHUN (YCTaHABINBATh, UIMEET JIM YpaBHEHUE UITU CHUCTEMA
YPaBHEHHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate nuHeiiHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTb peEIICHHUE
HEPaBEHCTB HA YUCJIOBOMW MPSMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemmath cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIUE KBAAPAaTHOE
HEpaBEHCTBO, M300pakaTh peIlleHHEe CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3alMChIBAThH
pELICHHE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate GyHKINU U3y4EHHBIX BUI0B. [10Ka3pIBaTh CXEMaTUYECKH PACIIOIOKEHHE Ha

KOOPJAMHATHOMH MI0cKocTh rpadukoB GpyHkimit Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3Ha4eHHiT K03(HIMEHTOB, ONMCHIBATE CBOMCTBA

G YHKIIHA.



Crtpouts M nM300paXkaTh CXEMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYJIe, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
GYHKIMI U3 peaTbHOM KU3HU, GU3UKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMONMHATE BBIYMCIICHHS C HUCIONB30BaHUEM (GOpPMYT N-TO 4jieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaum, cBA3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE 33/1a4H U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KAIBKYIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ IpOrpaMMBbL Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThbI padoThI pecypebi
1 Yucna u BeluKcieHus. PaiioHanbHbIe o5 1 bubnnorexa [{OK
yucia https://m.edso00.ru/7f415b90
bubnunoreka LIOK
2 AnrebpandecKkue BhIpaKEHUS 27 1 https://m.eds00.ru/7f415b90
bubmuoreka [IOK
3 YPABHCHHUS! 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 Koopmarer n rpagux. Oynim 24 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
S TosTopenne u 060dmenne 6 1 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOT'PAMME
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8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pPA3oBATEIbHbIE
padoThbI padoThI pecypesi
bub6nmmoreka [IOK
1 Yucna u Beruncnenus. Kpaaparaeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u Berunciienns. CTEneHb ¢ LeIbIM 7 bubmuorexa [IOK
IIOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHHs. 5 1 bubmmoreka [JOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuorexa [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
8 PyHKIEH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
9 PynKuun. ucnoseie dyniim 9 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
10 [osTopenue n 060dmenne 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pPa3oBaTEIbHbIE
padoThbI padoThI pecypest
1 Uucna u BeruuciaeHus. JleiicTBUTeNbHbIE 9 bubnuorexa [{OK
qucIiIa https://m.eds00.ru/7f419d08
2 YpaBHEHHUS U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnmnoreka HOK
OJHOI MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7§419d08
bubmuoreka [IOK
S Pysxipn 16 1 https://m.edso00.ru/7f419d08
bubnunoreka LIOK
6 YuciioBble OCIEI0BATEIIBHOCTH 15 1 https://m.edsoo.ru/7§419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HaAHUHU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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