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PABOYASA ITPOTPAMMA

y4eOHoro Kypca «Amaredopa»

It 00y4Jaromuxcs 7-9 Kiaccos



INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO 00LIEro oOpa3oBaHUs: OHA
o0ecreunBaeT U3y4eHue IPYrux AUCLHUILINH, KaK €CTeCTBEHHO-HAYYHOr0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl TPOJOJKEHUSI 00pa30BaHMsI U B TIOBCEAHEBHOM KU3HH.
PazButne y oOy4aromuxcs HAay4HBIX MPEACTABICHHA O MPOUCXOXKICHUM M CYIIHOCTH
anreOpanyeckux aOCTpakLuil, crocobe OTpaKeHHs MaTeMaTHUYecKOW HayKoW sBIECHUM U
IPOLIECCOB B IPUPOAE MU OOLIECTBE, POJIM MATEMAaTHYECKOrO MOJEIUPOBAaHHUS B HAYYHOM
IIO3HAHUYU U B NPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KayeCTB
MBILUICHHS, HEOOXOAMMBIX Ui aJanTalid B COBPEMEHHOM IudpoBoM obmiectBe. M3yueHue
anreOpsl o0ecrieynBaeT pa3BUTUE YMEHUS HAOJII01aTh, CPABHUBATh, HAXOIUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUIEHHS, CHOCOOHOCTH AapryMEHTUPOBAHHO OOOCHOBBIBATb CBOH
JeMcTBUS U BBIBOJBI, (POpMYIMPOBaTh yTBepXkaeHUs. OcBOeHHEe Kypca anreOpbl o0ecreynBaer
pa3BUTHE JIOTMYECKOTO MBIIIJICHUSI OOYYalOIIMXCS: OHU HCIOJIB3YIOT JIEAYKTHUBHBIE U
WHIYKTHBHBIE PACCYXKACHUs, 0000UICHNE W KOHKPETHU3alWio, adCTparupoBaHHE M aHAJOTHIO.
OOyuenue anrebpe mpeAnosiaraeT 3HAYUTENBHBIH O0BEM CaAMOCTOATENBHON JeSTEITbHOCTH
o0yyaroIuxcs, I[O3TOMY CaMOCTOSITEJIbHOE pELICHHE 3ajJad  sBIAETCS — pealln3alueit
JeSTEIbHOCTHOIO IPUHILINIIA O0yUEHUSI.

B crpykrype mnporpammel y4yeOHOro Kypca «AinreOpa» Ui OCHOBHOTO OOIIETO
00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT COJepXKaTelbHO-METOoAuYecKue JauHuu: «Hucna u
BBIUNCIICHUS», «ANredpanyeckue BBIPAKEHUS», «YPAaBHEHUS M HEpaBEHCTBa», «DyHKIHUWY.
Kaxgas u3 3TUX colepkaTelbHO-METOJUUYECKUX JIUHUNA pa3BUBAETCA HA MPOTSKEHUH TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IpYTMMHU €ro JMHUAMH. B Xone n3ydenus yueOHOro Kypca
00y4aromuMcs IPUXOAUTCS JTIOTUYECKH pacCyXJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBII
A3bIK. B cBs3M ¢ 3TUM B porpammy y4eOHOTo Kypca «Anredpa» BKIIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYecKoro oOpa3oBaHHUS U
CHOCOOCTBYIOIIME OBJAJACHUIO OOYJalOIMMHUCS OCHOB YHHBEpPCAJIBHOTO MaTeMaTHYeCKOro
s3bika. CozepKaTenbHON U CTPYKTYpPHOM 0COOEHHOCTBHIO Y4eOHOIro Kypca «Anredpa» sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanuve nuHUM «Yucia W BBIUKUCICHUS» CIYKUT OCHOBOM /i JaJbHEHIIEro
U3y4eHHs] MAaTEeMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOLIMXCS JIOTMYECKOTO MBIIUIEHUS,
(OpMHPOBAHUIO YMEHHsI MOJB30BAThCS AITOPUTMAMM, a TaKKe MPUOOPETEHUIO MPaKTHYECKUX
HABBIKOB, HEOOXOIUMBIX [UIsl MOBCEIHEBHOM >XKM3HU. Pa3BuUTHE MOHATHS O YMCIE HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl CBSA3aHO C pPAllMOHAJIbHBIMU U HPPAMOHAIbHBIMU UYHCIAMH,
(dbopMHpOBaHUEM MPEICTABICHUNA O JEHCTBUTEIBHOM YHCIE. 3aBEepIIEHUE OCBOCHHS YHCIOBOU
JUHUH OTHECEHO K CpeHeEMY 00IeMy 00pa30BaHHIO.

Conepxanne JBYX anreOpanueckux JWUHUW — «AJTeOpanyecKkue BBIPAXKEHUS» U
«YpaBHEHHSI UM HEPABEHCTBa»  CIOCOOCTBYeT  (OPMUPOBAHMIO Yy  OOydarouIuxcs
MaTeMaTHYeCKOro ammapaTa, HEOOXOAMMOro Ui pELIeHUs 3a7ad MaTeMaTHKH, CMEKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1au. Ha ypoBHE OCHOBHOTrO 00IIEro o0pa3oBaHUs
yueOHBII ~ MaTepuan TpYyNNHPYeTCs BOKPYr  palMOHaJbHBIX  BbIpakeHUH.  AnreOpa
JEMOHCTPHUPYET 3HaAU€HHE MAaTEeMAaTHUKH KakK s3bIKa JUIS MOCTPOCHHS] MaTeMaTHYECKUX MOJENeH,
OTIHCAHMsI MPOLECCOB U SBICHUH peabHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TaKxke
JanpHelee pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHHUS, HEOOXOIUMOIrOo, B YaCTHOCTH, MJIS
OCBOCHMs Kypca HMH()OPMATUKU, U OBJIAJEHHE HABbIKAMHU JEAYKTUBHBIX pacCyKICHUH.



[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAQUUECKOW  JIMHUM  HAlEIeHO Ha  MOJy4YeHHe
00yJaromuMuCs 3HaHUH 0 PYHKIUAX KaK BaKHEUIIeH MaTeMaTHYECKOW MOJENN JIJIsl OTIMCAHUS
U HCCIICZIOBAaHUS Pa3sHOOOPA3HBIX MPOILIECCOB M SIBICHUU B mpupoje u oOmiectBe. M3yuenue
MarepHuaja CIIOCOOCTBYET pa3BHTHIO Y OOYyYarOIIMXCS YMEHHS HCIOJIb30BAaTh pa3InyHbIC
BBIpA3UTEIIbHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIHMYECKHE, TpaduvecKue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPEICTABICHUI O POJIM MATEMATUKH B Pa3BUTHH ITUBHIIN3AIIH
U KYJBbTYPBI.

Cornacno yweOHOMYy IulaHy B /-9 Kiaccax wH3ydaeTcst y4yeOHBIH Kypc «Amredpay,
KOTOPBIM BKIIOYAET CJCIYIOIIUE OCHOBHBIE pa3jieibl conuepkaHus: «Huciia U BBIYHCICHUSY,
«AnreOpanyecKkue BIpaXEeHU», «Y pPaBHEHHSI U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 vaca B Henenio), B 9 knacce — 102 gaca (3 4gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J]] OT OJHOW (OPMBI 3aMUCH JpoOel K
apyroi. IloHsATHE panMOHAIBLHOIO YUCIIA, 3aIIUCh, CPABHEHHE, YIIOPAIOYNBAHNE PALMOHAIBHBIX
yucen. Apudmerndeckue ASHCTBUS ¢ pallMOHATIBHBIMU uuciaMu. Perienue 3aia4 U3 peaibHOU
IIPAKTUKHU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeesieHHe, mpeoOpa3oBaHue BBHIPAKCHUN Ha
OCHOBE ONpeAEIeHUs, 3auich 00bIIuX yucen. [IporeHTsl, 3anuch NPOLEHTOB B BUJE APOOH U
poOu B BHJIE NPOLEHTOB. TpU OCHOBHBIE 3a/laud Ha MPOLIEHTHI, PelICHUE 3a/au U3 PealbHOU
HPAKTHKU.

[IpumeHeHne NpU3HAKOB JAE€TUMOCTH, Pa3JI0KEHNE HA MHOXKUTENN HATYPaJbHBIX YUCEN.

PeasibHble 3aBUCIMOCTH, B TOM YHCJI€ ITPsIMast U 0OpaTHAast IPONOPLIMOHATILHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOW. JlomycTuMmble 3HA4YEHHUs
nepeMeHHbIX. llpeacraBieHne 3aBUCUMOCTH MEXAYy BEJIMYMHAMU B BUAE  (QOPMYIIBL.
Beraucnenus mo gpopmynam. [IpeoOpazoBaHre OyKBEHHBIX BBIPAKEHHN, TOKJIECTBEHHO PaBHBIC
BBIPQKEHUS, TIPAaBUIJIa NMPEOOpPa30BaHNU CYMM M IPOHM3BEACHUH, MpaBUiIa PACKPHITUS CKOOOK U
IPUBECHUS TIOJJOOHBIX ClIaracMblX.

CBolicTBa CTENEHU C HATYypaJIbHBIM I10KA3aTEIIEM.

OpnHownensl 1 MHorouwieHsl. CreneHb MHOrousaeHa. CioxeHue, BHIUYMTaHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHMS: KBaJIpaT CyMMBbI M KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTOWJIEHOB HA MHOKUTENH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IpaBuiia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW IMEPEMEHHOW, YHUCJIO KOpPHEH JIMHEHMHOIO YypaBHEHMS,
pellleHne JIMHEHHBIX ypaBHeHu. CoOCTaBiI€HHE YPAaBHEHMH IO YCIOBHIO 3aJaud. Pemienue
TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUM.

JIluneliHoe ypaBHEHUE C JABYMs IEpeMEHHbIMH U ero rpapuk. Cuctema ABYX JUHEHHBIX
YpaBHEHMI ¢ JByMs IepeMEHHbIMHU. PelieHue cucTeM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Tpumepsl pemieHns: TEKCTOBBIX 3ajad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUT

Koopannara toukm Ha mnpsmoi. YucioBbsle NpoOMeEXyTKH. PaccrosHue Mmexnay AByms
TOYKaMU KOOPAUHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca ¥ opAMHATa TOYKH Ha
KOOpAMHATHOM TMiockocTH. [lpumepsl rpaduxoB, 3agaHHbIX ¢GopMmynamMu. UYreHue rpadukos
peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux ¢dynkunuu. CsoiictBa GyHKIUH.
Jluneitnass ¢pynkuus, e€ rpapuk. ['paduk ¢pynkuuu y = [x|. I'paduueckoe pemeHne JTMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KJIACC

Yucia 1 BLIYUCJIEHUSA



KBagparueii kopenp u3 umcia. [lonarue o0 wupparmoHanbHOM uwmcie. [lecsaTuyuHbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoWcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K NpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXEHUI M BBIYUCIECHUAM. JleficTBUTENbHBIE
qucia.

Crenens ¢ 1enbpIM I0Ka3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCIa.

Anredpanyeckue BolpaXeHUSIAJredpandecKue BbIpaskKeHust

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXUWIEHA HA MHOKUTEIIN.

Anrebpandeckas aApoos. OCHOBHOE CBOMCTBO aireOpandeckoit npodu. CioxeHue,
BBIUYUTAHNE, YMHOXKEHHE, JIeleHue areOpandeckux Ipodel. ParpioHanbHbie BBIPAXKEHUS U UX
npeoOpa3oBaHueE.

VYpaBHEHMsI U HEpaBEHCTBaY paBHEHHUsI H HEPaABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyia KOpHEHl KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHU#, CBOASIIMXCS K JIMHEHHBIM M KBajapaTHbIM. Ilpocteifmine npoGHO-
palMOHAJIbHbIE YPABHEHUS.

I'paduueckas mHTEpHIpeTaUsi YpaBHEHUH C ABYMS NEPEMEHHBIMH W CHCTEM JMHEHHBIX
YpPAaBHEHUN C JIBYMs IIEpEMEHHBIMU. lIpuMepbl pelIeHHs] CHCTEM HEIMHEHHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3ajau aaredpandeckuM crocoooM.

UucnoBble HEpaBEeHCTBA W HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMNIBHOCT HepaBeHCTB. JIuHeliHble HepaBeHCTBa C OAHOW mepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOI.

OyHKIMMDYHKIUH

[Tonarue ¢pynkuuu. OONacTh ONpeseNeHuss 1 MHOXKECTBO 3HaueHUH QyHKuHu. CriocoOb
3a1aHus QYHKIIUM.

I'paduk Pynkuuu. Yrtenue cBoicTB ¢QyHkuu no e€ rpaduky. Ilpumepsl rpaduxos
(GyHKIMH, OTpa)karoUIMX peaabHble IPOLECCHI.

OYHKIMH, ONUCHIBAIONIME MPSAMYIO M OOpaTHYIO MPOMOPLHOHAIbHbIE 3aBUCUMOCTH, UX
rpadukn. yrkupn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe peureHue ypaBHEHHI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia 1 BbIYUCICHUSA

PanmonansHble Yncna, UpparroHaIbHbIE YUCIIa, KOHEYHbIE U OECKOHEYHBIE JECSITUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, NCHCTBUTENbHbIE 4YHCIa KaKk OECKOHEUHBIE
JIecATUYHbIE  JpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXXECTBOM
JIEUCTBUTENIbHBIX YUCET U KOOPAMHATHON MPSAMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHUCEN, apu(METHUYECKHe ICHCTBHS C JEHCTBUTEIBHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIEr0 MHpPA, UIMTEILHOCTH MPOIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubnmxkE€HHOE 3HAUYCHHUE BEIWYMHBI, TOYHOCTh MNpHONMMKeHHs. OKpyriieHHe 4YHuCell.
[Ipukuaka v OLIEHKA PE3yJIbTaTOB BHIYUCICHUH.

YpaBHeHNsI M HEPABEHCTBA

JInneliHoe ypaBHeHUe. Pemenue ypaBHEHMM, CBOAAIUXCS K JIMHEWHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOJMIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHus yYpaBHEHHMM TPETbed M YETBEPTOU CTEIECHEHR
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenue  npoOHO-pallMOHATIBHBIX  ypaBHeHMU.  PeleHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIO0M.

VYpaBHeHHE C ABYMs IEepeMEHHbIMH U ero rpa¢uk. PemieHune cucreM IBYX JIMHEHHBIX
YPaBHEHHH ¢ ABYMs II€peMEHHBIMU. PerieHue cucreM ABYX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOPOH cremneHu. ['paduueckas MHTEpHpETalUs CUCTEMbl YpaBHEHHUU C
JBYMsI IIEPEMEHHBIMU.

Pemienune TeKcTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne JMHEMHBIX HEPABEHCTB C OJHOM IlepeMEHHOH. PelieHne CUCTEM JIMHEHHBIX
HEpaBEHCTB C OAHOW nepeMeHHOM. KBanparHble HepaBeHcTBa. I'paduueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

OyHKIMUDYHKIUH

KBanparnunas ¢ysakius, e€ rpaduk u cBoiicta. [lapabosa, KoOpAMHATE BEPITHHBI
napaboJIbl, OCh CAMMETPHUU TTapadoIIbl.

Ipadukn dyukmmit: y = kx, y =kx + b, y=k/x, y=x3, y = \x, y = |x| , # ux cBoiicTsa.

Yucnosble nocieroBaTeIbHOCTH YN CJI0BbIE MOCIe0BATEbHOCTH H IIPOIPEeCCHH

[loHsTHE YMCIOBOM MOCIIENOBATEIBLHOCTU. 3a/laHUE IIOCIIEJ0BATEIbHOCTH PEKYPPEHTHON
dbopMyIoit u hopmMyIoi N-ro wieHa.

Apudpmernueckas UM reomerpuueckas — mnporpeccur.  ®dopmynsl  N-ro  4ieHa
apru(MeTHUECKONH U reOMeTPUYECKON MPOrpeccHii, CyMMBI MEPBBIX N UIECHOB.

N300pakeHne 4IeHOB apu(PMETHUECKON U TeOMETPUUECKO mporpeccuii ToukaMu Ha
KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN U SKCIIOHEHIIUANbHBIN pocT. ClI0KHbIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHMS IIPOrpaMMbl ydeOHOTO Kypca «Amredpay
XapaKTEePU3YIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBIICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCHHCKONH MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMKECHHUSIM POCCHMUCKUX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTH)KCHHUHA B APYTUX HAyKax W MPUKIATHBIX
chepax;

2) rpa;KAaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJHCHHIO OOSI3aHHOCTEH TpaKIaHWHA W peaH3allli ero Ipas,
MPEJICTABICHHEM O MAaTeMaTUYeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO OO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OO0CYXXJIEHUIO ITHUECKUX MPOOTEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHUKECHHIA
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B JAESATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTHUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTU4ecKOi
HAIPABICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATHYECKOTO 00pa30BaHUS Ha MPOTSHKEHUU BCEH
JKU3HU JJISL YCTICITHOW TPO(ECCHOHATBHON JACSITETLHOCTA U PA3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM H TOCTPOEHUEM HHIWBHUIYaTbHOW TpaeKkTOpuu oOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K ASMOIMOHAIBHOMY M 3CTETUYCCKOMY BOCHPHSITHIO MAaTEMATHUECKUX
00BEKTOB, 33124, PEIICHHUH, PAaCCYKICHUH, YMEHUIO BHJIETh MATEMAaTUICCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MIO3HAHUS:

OpHEHTAIMCH B JICITEILHOCTH HAa COBPEMCHHYIO CHCTEMY HAYYHBIX IMPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YENIOBEKa, MPUPOABI U OOIIecTBa, MOHUMAaHHEM
MaTeMaTHUYeCKON HayKH Kak cdepbl 4YeIOBEUeCKON MAEsITeNbHOCTH, JTAloB €€ pa3BUTUS H
3HAYUMOCTH JUTSI Pa3BUTHS TUBHIIN3AIINH, OBJIAJICHUEM S36IKOM MaTEMATHKH U MaTeMaTHICeCKON
KYJIbTYpOH Kak CpeJICTBOM TIIO3HAHHWS MHpa, OBJIAJICHUEM TPOCTCHIIUMH HABBIKAMH
HCCJICI0BATEIIbCKOM JIeITeIILHOCTH;

6) ¢usnyeckoe BocnuTaHWE, (OPMHpPOBaHME  KYJIbTYPbl  310POBbSI U
IMOLUMOHAIBLHOI0 0JIArONMOJyqnsi:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYCCKHE 3HAHUS B HWHTEpPECcax CBOETO 3JI0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa >KU3HU (3I0pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHHA U
OTIIbIXa, peryispHas (Qu3ndeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHH,
MPU3HAHUEM CBOETO TpaBa Ha OMIUOKY M TAKOTO JKe TpaBa JAPYroro YejoBeKa;

7) 3K0JIOTHYeCKO€e BOCTIHTAHUE:

OpHEHTAIlMe HAa MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWH sl pelIeHus 3ajad B 00JacTu
COXPAaHHOCTH OKPY)KAIOIIEH Ccpebl, TUIAHUPOBAHMS TIIOCTYIIKOB M OIEHKHM WX BO3MOXXHBIX
MOCJICNICTBHM JIJII OKPY’KAIOIICH Cpelbl, OCO3HAHHEM TJIOOAIIBHOTO XapakTepa IKOJIOTHYECKUX
npo0JeM U MyTel uX pereHus;



8) aganTanus K M3MeHAIOIUMCS YCJIOBHAM COIMATBHOI H MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIIOBHUSAX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACITEIBHOCTb, B TOM YHCJIE YMEHUE YYUTBCS y APYTHX
Jrozed, mpuodpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIIBITA IPYIHUX;

HE00XO0AUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAaHUH, B TOM 4Hcie (pOpMyInpoBaTh HIIEH,
HOHATUS, TUIIOTE3bl 00 00BEKTaxX U SIBIECHHSX, B TOM YMCJE pPaHee HEU3BECTHBIX, OCO3HABaTh
Jne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CUTYalMI0, BOCIPHUHHMMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHUPOBAaTh NPUHUMAEMble PELICHUS U
necTBus, GOopMyINpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHHUBEPCAJBHBIC y'leﬁﬂble JeHCTBUS

Ba3zoBble Jioruueckue 1eiicTBUA:

® BBIBISTH M XapaKTePU30BaTh CYIICCTBEHHbIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIY MOHATHSAMH, (OPMYIHpPOBATH OMpENeICHHS MOHSATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINN, OCHOBAaHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU IPOBOIUMOTO aHAIN3a;

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAHUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHbIE, YACTHbIE U OOIIUE, YCIIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMOCBSA3H U IPOTUBOPEUUs B (haKTax,
TaHHBIX, HAOMIOJNCHUSIX U YTBEPKICHHUSAX, MpeAiaratb KPUTEPUH MJi BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEHU TI0 aHAIOTHH;

e pa30dupaTh JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEpXKACHUU (IpsMble H  OT
IPOTUBHOTO), IIPOBOAMTD CaMOCTOSITEIILHO HECJIOKHbIE JI0Ka3aTeabCTBa
MaTeMaTHYeCKUX (DAKTOB, BBICTPAaWBATh apPTyYMEHTAIMIO, MPHBOJIUTH IPHUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cnoco0 pemieHus y4eOHOHM 3agaun (CpaBHMBAaTh HECKOJIbKO BapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAIINA ¢ YYETOM CaMOCTOSTENbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBaTe/bCKUe NeHCTBHA!

® UCMOJb30BAaTh  BOIPOCHl KAk  MCCIEIOBATENbCKMA  MHCTPYMEHT  IO3HaHUS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO ~yCTaHABIMBaThb KMCKOMOE U JaHHOE, (QOpPMHUpPOBaTH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOXHBIA JKCIEPHUMEHT,
HEOOJbIIOE HCCIEOBAaHWE II0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOIro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOiA;

® CcaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHHS W  BBIBOJALI IO  pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOCHNS, UCCIICAOBAaHMS, OLEHUBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCA, a TAKIKC BbIABUT'ATH IMMPCAITIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBLIX YCJIOBHIX.

PabGora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMAINH, JAHHBIX, HEOOXOIUMBIX
JUTSL pEIICHUs 3a/1a4H;

BEIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETUPOBATH HMH(POPMAITHIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (hOpMy IMpecTaBIeHH HHPOPMAIIUN 1 UIUTFOCTPUPOBAThH pPelllaeMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoil U MX KOMOMHALUSIMU;

OLICHUBATh HAJEKHOCTh UH(POPMALIMU 1O KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHHnKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXkICHUS B COOTBETCTBUU C YCIOBUSMHU U LIEISIMU
oOmIeHusi, SICHO, TOYHO, T'PAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 110 X0y PEIICHHS 3a7a49i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/ OOCYKIIEHHsI 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOii TEMBI, IPOOJIEMBI,
pemiaeMoil  3amayM, BBICKAa3bIBaTh WJIEW, HAllEJICHHbIE Ha TIOUCK  PEIICHUS,
COMOCTABJISATh CBOU CYXKIEHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB JIMajora,
0oOHapyXHUBaTh Pa3IMuUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOH (hopme popMyTHUpOBaTh
pa3HoOrIacusi, CBOU BO3PaKEHUS;

MPEJICTaBISITh Pe3yNbTaThl PelleHHsl 3aau, YKCIEPUMEHTa, UCCIeAOBaHUA, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJIEHUS C Y4ETOM 3a/ay IMPEe3eHTalUuu U
O0COOCHHOCTEH ayAUTOPHH;

MOHMMATh W WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJIHONW W HHIUBUIYaTbHOU pPaOOTHI
MIPU PEIICHUU yU4eOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATH 1IeJTb COBMECTHOW JIeATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOMN
paboThl, pachpenensaTh BHABI padOT, JOTOBAPUBATHCS, OOCYXIaTh TMPOIECC U
pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX ¢opmax palboThl (0OCYXKIeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOIHATH CBOI YacTh pabOThl U KOOPIWHUPOBATH
CBOM JICHCTBUS C APYTUMHU YJIEHAMH KOMAaH/Ibl, OIICHHUBATh KaueCTBO CBOETO BKJIaJa B
00T TPOTYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIYACTHHKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbIC YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJITOPUTM peuleHHs 3adadd (WK €ro 4acth),
BBIOMpPATh CHOCOO pelIeHusT ¢ Y4€TOM HMMEIOIIUXCS PECcypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4ETOM
HOBOW MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pereHus
MaTeMaTHYeCKOM 3a1a49mu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3aJa4, BHOCUTb
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJEHHBIX ONIMOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OILICHUBATh COOTBETCTBHUE pe3yibTaTa JEATEIbHOCTH MOCTABICHHON 1IEJIM U YCIOBUSIM,
OOBSACHATh MPUYMHBI JIOCTKEHUS WIM HEJOCTHKEHHS IIeJd, HAaXOAWTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHny oOyueHuss B 7 KJjacce OOYYarOIIMICS IOJYYUT CIEAYIOIIME HpPEIMETHBIE
pE3yJIbTaThI:

Yucna v BHIYUCICHUSA

BbinonHATe, couyeras YCTHbIE M IHCbMEHHBbIE NMPHUEMBI, apupMeTHdyecKue IeicTBUA C
palMOHaIbHBIMU YU CIAMHU.

HaxomuTh 3HaueHHsS YHUCIOBBIX BBIPAKEHHUH, NPUMEHATH pa3HOOOpa3HblE CHOCOObI U
npuéMbl BBIYUCIICHHUS 3HAUYEHUH JPOOHBIX BBIPAKEHHH, COJEpKaluX OOBIKHOBEHHBIC H
JeCATUYHbIE JPOOU.

Ilepexoautb OT ogHON (HOPMBI 3amKMCH YUCEN K JApyroil (mpeoOpa3oBbIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YNOPSAJOYUBATh PALIMOHAIBHBIE YUCIIA.

OKpyrisaTh yncna.

BbINONMHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYUCIEHUN, OLIEHKY 3HAUEHUH YMCIIOBBIX
BbIpaXCHUI. BBINOIHATH AEHCTBUS CO CTENEHSMU C HATYpaIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh NpU3HAKU JEIMMOCTH, PA3JIOKEHHE Ha MHOXXMTEIU HaTypaJbHBIX YHCEI.
Pemarp mpakTHKO-OPHUEHTHPOBAHHBIE 3a]a4M, CBSI3aHHBIE C OTHOLICHHEM BEJIMYUH,
MPONOPLUOHAIEHOCTBIO BEIMUUH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIbTAThl PEHICHUS 3a7a4

C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AuaredpanyecKkue BbIPaKeHH

Hcnonb30Bath anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOr0o MaTepHara.

HaxonuTs 3HaueHMst OYKBEHHBIX BBIPAXEHUHN NPH 33JJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BoinonHATe ipeoOpazoBaHus LENOr0 BbIPaXKEHHs] B MHOTOWIEH MPHUBEIEHUEM IOJI0OHBIX
CJIaraeéMbIX, paCKphITHEM CKOOOK.

BBINONMHATE yMHOKEHHE OJHOYJIEHA HAa MHOIOYIEH M MHOIOYJIEHAa HAa MHOTOYJIEH,
IPUMEHSATH (POPMYJIBI KBaJ[paTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3IOKEHNE MHOTOWIEHOB HA MHOYKHTEIM C MOMOUIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOXKHUTEJs, TPYNIHUPOBKU ClaraeMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[IpumensaTh mnpeoOpa3oBaHUs MHOTOWIEHOB JUISl pPEIIEHUS pa3IU4HbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATILHON MTPAKTUKU.

Hcnonb30BaTh CBOWCTBA CTEMEHEH C HATYPaJIbHBIMH MOKa3aTeNsIMH JUIs TpeoOpa3oBaHus
BBIPAKCHUII.

YpaBHeHHsI U HEPABEHCTBA

Pemrate nuHelHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHsS IpaBWia mepexoia OT
UCXOJHOIO YypaBHEHHUS K pPaBHOCUIbHOMY eMy. IIpoBepsTh, sBISETCS JIM 4YHUCIO KOPHEM
YpaBHEHHS.

ITpumMensTh rpaduyeckre METo bl IPU PELICHUHN IMHEWHBIX YPABHEHUHN U UX CHCTEM.



[ToxOupath pUMeEpHI Map YKCeN, SBISIOMIUXCS PEIICHHEM JMHEHHOTO ypaBHEHUS C IBYMS
MepEMEHHBIMHU.

Crpouth B KOOPAWMHATHOW IUIOCKOCTH TpaduK JMHEWHOTO YpaBHEHUS C JBYMS
MEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cuctembl IBYX JIMHEHMHBIX YpaBHEHUW C JIBYMsI NEPEMEHHBIMHU, B TOM YHCIIE
rpadu4ecKy.

CocTaBisATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUU IO
YCIIOBHIO 3a/1ayd, UHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud I1OJYyYEHHBIN
pe3yJbTarT.

DOYyHKIUH

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBaJIbl, 3alHUCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anreOpanvdecKoM sI3bIKE.

OTtMeyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOHUTHh
rpaduxu nuHeiHbIX GyHkiui. Ctpouts rpadux QyHkuuu y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (YHKIMA M3BECTHBIE 3aBUCUMOCTH MEXIY BeIUYHMHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpPEM,
00BbEM paboTHI.

HaxoauTh 3HaueHne GyHKIMU 110 3HAUEHUIO €€ apryMeHTa.

[TonumaTh rpaduveckuil crocod MpeACTaBICHUS M aHAIW3a WHPOPMALUH, U3BICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO M3 TPAPUKOB PEATHHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K xonmy oOydenus B 8 kJjacce oOydarolUiCs MOJIYYUT CIEAYIONIME MPEIMETHbBIE
pe3ynbTaThl:

Yucaa u BbIYMCTIEHUS

Hcnonp3oBaTh HavyallbHBbIE MPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHHUS, OKPYTJCHUS W BBIYHCICHUM, HM300pakaTh IEUCTBUTENIbHBIC YHCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOA.

[IpumensaTy mnoHsATHE apuPMETHUUECKOTO KBAAPATHOTO KOPHS, HAXOIAUTh KBaJIpaTHBIC
KOPHH, UCTIONB3YS MPU HEOOXOIUMOCTH KaIbKYJIATOP, BEIMOIHATH MpeoOpa3oBaHus BhIPAXKEHU,
co/iepXkalinuxX KBaJpaTHble KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonw3oBarh 3amucu OONBIIUX M MaJbIX YUCEN C MOMOIIBIO JCCATHYHBIX APOOCH U
crerneneit uncna 10.

AJiredpanyecKkue BbIpaKeHUst

[IpuMeHsITh TMOHSATHE CTEMEHU C LEeIbIM TOKa3aTeNeM, BBIMONHITH MPEOOPa3OBAHMS
BBIPKEHUM, COAEPKALUX CTENEHU C IIEJIBIM MTOKa3aTeJIeM.

BrIMOTHATE TOXIECTBEHHBIE TPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN HAa OCHOBE
MIpaBUJI ICUCTBUI HAJ MHOTOUYJICHAMH U alreOpanvdecKuMu IpO0sSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUH [UIsI  PELICHUS pa3NYHBIX 3aJad W3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaJTbHON MPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA

Pemiate nuHelHbIe, KBaJpaTHbIE YPABHEHUSI U PALIMOHAJIbHBIE YPABHEHMUSI, CBOJSAIIUECS K
HUM, CUCTEMBI IByX YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTh MpocTEiiile UCCIeI0BaHU YPAaBHEHUH U CUCTEM YpPaBHEHUM, B TOM YHUCJIE C
NpPUMEHEHHEeM TrpaHuuecKkux MpenCcTaBlIeHU (yCTaHABIWBAaTh, WMEET JIM YPAaBHCHHE WIH
CHUCTEMa ypaBHEHUH PEIICHHUs], €CJIM UMEET, TO CKOJIbKO, U IIpoUee).



[lepexoauTh OT clOBeCHOW (OPMYIHUPOBKH 3a7aud K e anredpandeckoil mojenu c
IIOMOIIBIO  COCTaBJICHUsS YPAaBHEHUS WM CUCTEMbl ypaBHEHUM, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4y IIOJIy4ECHHBIN PE3YJIbTAT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLEHKH, pellaTh JUHEHHbIE
HEpaBEHCTBA C OJHON NEPEMEHHOH M WX CHUCTEMbI, JaBaTh TpadUUeCcKy0 HILTIOCTPAIHIO
MHO’KECTBA PEUICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUH

[loHuMaTh ¥ UCHOJB30BaTh (YHKUMOHAIbHBIE TMOHATUA W  S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONPENeNsATh 3Ha4eHHWE (YHKIUM MO 3HAYECHUIO apryMeHTa,
olpeneNnaTh CBOWCTBa (PyHKIUH 110 €€ rpaduky.

Ctpoutb rpapMKu 371eMEeHTapHbIX (PYHKIMHM BUaa:

y=k/x, y=x2, y = x3,y = [x|, y = VX, ONHCBIBATh CBOHCTBA YHCIOBON DYHKIUHU 1O €&
rpaduky.

K konmy oOyueHuss B 9 KkJacce OOYYarOIIUICS TONYYUT CIEAYIOIIME HPEIMETHBIC
pe3yJIbTaThI:

Yucna v BBIYUCICHUSA

CpaBHUBaTh U YyHIOPAA0YUBATh PALlMOHAIBLHBIE U UPPALlMOHAJIBHBIE YHCIIA.

BeimonsaTe apudmMeTnueckue AeHCTBUS ¢ palliOHATILHBIMU YHCIAMH, COYETasi YCTHBIE H
HUCbMEHHBIE IPUEMBI, BBHIIIOJIHATH BBIUMCIEHUS C UPPALlMOHATbHBIMU YHCTIaAMH.

Haxonuth 3Ha4eHMs CTENEHEN C LENBbIMH ITOKA3aTEISIMU U KOPHEW, BBIYUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPA)KEHU.

OKpyryATh NEUCTBUTEIbHBIEC YKCIIA, BBIIOIHATh NPUKUAKY PE3yJbTaTa BBIUYUCICHUN,
OLICHKY YHCJIOBBIX BBIPa)KEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHElHbIE M KBaJpaTHbIE YPAaBHEHMs, YPaBHEHHUS, CBOIAIIMECS K HUM,
npocTeime ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

Pemarb cuctemsl IByX JIMHEWHBIX YpaBHEHMH C JBYMsI IEPEMEHHBIMH M CHCTEMBI JABYX
YpaBHEHHUH, B KOTOPBIX OHO YpPAaBHEHUE HE SBIISAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3ajauM  aireOpandeckMM CHOCOOOM C TOMOIIbIO COCTaBJICHHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOINTH MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIE C
IpUMEHEHHEM TIpaduuecKux NpecTaBlIeHUN (ycTaHaBIMBaTh, MMEET JIM YpaBHEHUE WIIU
CUCTEMA YPAaBHEHMH PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300pa’kaTh pELIEHUE
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCHIBATh PEIICHUE C IOMOIBI CHMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYANOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh peIIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOW MPSMOI,
3aMMCBIBATh PEIIEHUE C TIOMOUIBI0 CHMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA ITPU PELIEHUN PA3IUYHBIX 3a7a4.

DOyHKIUT

Pacrnio3HaBaTh GyHKIMHU U3y4EHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHUYECKH PacIoIOKEHNE Ha

KOOPJMHATHOMH MI0cKOCTH TpadukoB GpyHKImi Buga: ¥y = kx, y = kx + b,y = k/x, y = ax2 + bx +
C,y =x3,y=1x, Yy = |x|, B 3aBHCHMOCTH OT 3HauYeHMI KOI(HUIICHTOB, ONMMUCHIBAT CBONCTBA

G YHKIIHA.



Ctpoutsb 1 n300paXkaTh CXeMaTHUYECKU TpaQUKU KBAJAPATUYHBIX (DYHKIIHI, ONTUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA N0 UX TpaduKam.

Pacnio3naBate  KBagpatuuyHylo (QyHKIMIO 10  (opMmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peaibHON JKU3HU, (PU3UKH, TEOMETPHH.

Yuci0BbIE NOCJI€A0BATEIbHOCTH H POrpeccuu

Pacrnio3HaBath apu(METHYECKYI0 U T€OMETPUUECKYIO MPOrPECCHH MPH pa3HbIX CIIOCOOAX
3aJlaHuUs.

BBINONMHATE BEIYUCIIEHHS ¢ UCTIONB30BaHUEM (POPMYIT N-TO WieHa apupMEeTHIECKO 1
F€OMETPUYECKON NIPOTPECCUl, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4JieHBI MOCJIE0BATEIILHOCTH TOYKAMU Ha KOOPANHATHOM IIOCKOCTH.

Pemate 3aaum, cBsI3aHHbBIE C YMCIOBBIMM I1OCIIEOBATEILHOCTAMH, B TOM UYHUCIIE 3aJjauu
U3 peabHOM KU3HU (C UCIOJIB30BAaHUEM KAJIbKYIATOPA, LU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnubie | Ilpakruueckue
NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeuncieHnd. PanyoHanbHbIe o5 1 bu6nmorexa LIOK
qyucia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 Anreo 27 1
JITCOPATTICCKHE BRIPAXCHIA https://m.edso0.ru/7f415b90
bubnuoreka [IOK
3 Yy 20 1
PABHCHIA 1 HEpABEHOTA https://m.edso0.ru/7f415b90
bubmmoteka IIOK
4 K . D 24 1
OOPAHHATHI I rpa(bI/IKI/I YHICHHH https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
5 I1 000 6 1
OBTOPEHHE 1 ODODIIEHHE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO HACOBIIO 102 5 0

ITPOTPAMME



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 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m KourpoJububie | IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI pecypen
bubnnorexa [JOK
1 Yucna n Beruncienus. Kpagpatasle KOpHU 15 hitps://m.e dsg).ru [7417af8
9 Ywucia u Berauciienusd. CTerneHs ¢ [ejIbIM ; bu6mmoreka [IOK
IIOKa3aTeNneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkre BhIPaKCHHUS. 5 1 bubnuorexa [JOK
KBagpatHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKre BhIPaKCHHUS. 15 1 bubnuorexa [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBajpaTHbie 15 1 bubnnoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnunoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa 12 1 https://m.edsoo.ru/7f417af8
bubnnorexka [JOK
8 DyHKuH. OCHOBHEIE MIOHATHS > https://m.eds;}).ru/7f417af8
bubnmoreka [JOK
o DymKupi. THCIOBbIE PyHKLHH o https://m.edsg).ru/7f417af8
bubnmoreka [JOK
10 Hosroperne n 06obmenne 6 1 https://m.edsg).ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O 102 5 0
[MPOI'PAMME



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

9 KJIACC

KosaunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie | IlpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeluncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka [JOK
OJTHO¥ IepeMEeHHOM https://m.edso0.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CHUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUIA https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds0o.ru/7419d08
bu6mmoreka [JOK
o 1 1
> YHII 0 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
MICTOBBIE HOCTEAOBATEIRHOCTH https://m.edsoo.ru/7f419d08
; [ToBTOpEeHme, 0000IIEHIE, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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










