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IosicHUTeIbHAS 3aMUCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obecrieunBacT U3y4CHHUE IPYTUX TUCIHUILINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHUs U B TIOBCEAHEBHOM KU3HH.
PasButne y oOywaromuxcs HAy4YHBIX MPEJICTABICHUA O TIPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux abCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B MPUPOJEC H OOILIECTBE, POJIM MATEMaTHYECKOTO MOJCITHUPOBAHUS B HAYYHOM
MMO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHS U Ka4CCTB
MBIIIICHHS, HEOOXOUMBIX UIsI aialTallid B COBPEMEHHOM Iu(ppoBOoM oOmiecTBe. M3ydeHwme
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JCHCTBUS W BBIBOJIBI, (OPMYIHPOBATh yrBepxAcHUSI. OCBOCHHE Kypca anreOpsl oOecreuynBaeT
pa3BUTHE JIOTMYECKOTO MBINIJICHUS OOYJaIONIUXCsS: OHH HWCIOJB3YIOT JSAYKTUBHBIE U
WHAYKTHBHBIE pacCyXAeHUs, 0000IeHne W KOHKPETHU3alnio, a0CTparupoBaHWE M aHAJOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEILHOW JIESITEIBHOCTH
oOyJaromuxcs, TMOTOMY CaMOCTOSITENIbHOE peIIeHWe 3ajad  SBJSIeTCS — peajm3armeit
JEeSITeIbHOCTHOTO TTPUHIIAITA OO ydeHUSI.

B crpykrype mnporpammbel yueOHOTO Kypca «Anrebpa» i OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeTbHO-METOqHUecKre JMHUN: «Yucma u
BEIUMCIICHUS», «AJNreOpandecKkue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYyHKIUWY.
Kaxxnast 13 3THX CoJiepKaTeIbHO-METOIMICCKIX JIMHUA Pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET
W3YYCHHS Kypca, B3aUMOJICHCTBYSI C IPYTUMH €To JIMHUSIMH. B X0/ n3ydeHus: yaeOHOTO Kypca
00yJaIONTUMCS TIPUXOJIUTCS JIOTHICCKH PACCYKIaTh, UCIOJIE30BATh TEOPETHKO-MHOKECTBEHHBIN
S36IK. B CBSI3M ¢ 3THM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOUYSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTeMaTHYECKOTO
si3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YUeOHOTO Kypca «Anredpay sIBIsSETCs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nauHMM «Yucna W BBIYKCICHHS» CIY)KUT OCHOBOW I JaJbHEHIIEro
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHUIO YMEHHSI MOJIb30BAThCS AITOPUTMAMHM, & TAK)Ke MPUOOPETECHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJWMBIX Ul MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHITHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH W HPPAUOHATIBHBIMUA YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JMHHUH OTHECEHO K Cpe/IHEMY 00I1IeMy 00pa30BaHUIo.

Conepkanue JIBYX aireOpanyecKuX JIMHUHA — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOIIMXCS
MaTeMaTUYeCKOTO arapara, HEOOXOJWMOIrO Uil PpEHICHUs 3aJad MaTeMaTHUKH, CMEKHBIX
MPEIMETOB M NPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHHs
y4eOHBI  Marepwaja TPYyNIUPYETCs BOKPYr  PalMOHAIBHBIX  BBIPAXKEHHHA.  Asredpa
JEMOHCTPUPYET 3HAYCHUE MAaTEMAaTUKU KaK sI3bIKa JUIsl IIOCTPOCHHSI MaTEMATUYCCKUX MOJICIICH,
OTIMICaHHUs TPOLIECCOB U SIBJICHUN pealbHOTOo MHUpa. B 3amaun oOydeHus anreOpe BXOAAT Takke
JanbHEelIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOIUMOTOo, B YAaCTHOCTH, JIS
OCBOGHHMSI Kypca HH(POPMATUKUA, M OBJAJCHHUE HABBIKAMHU JCIYKTHUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpa)KEHHUs, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Cognepxanne  (QyHKUMOHANBHO-TpAQUUYECKOW JIMHUM  HAIEJIGHO Ha  MOJIyuYeHHUE
0OyJaronMMucs 3HaHUN 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTH4ecKo MOJETH sl OTICAHUS
U HCCIEOBaHUs Pa3HOOOpA3HBIX MPOIIECCOB M SBIEHUI B TpHpoae U odmiectBe. M3ydeHue
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloIUXCs YMEHHUS HCIOJIBb30BAaTh pPa3uYHBIE
BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMaTUKU — CIIOBECHBIC, CUMBOJIMYECKHE, TpaduuecKue,



BHOCHT BKJIaJ B ()OPMHPOBAHUE MIPEACTABICHUNA O POJIM MAaTEMATUKU B PA3BUTUU ITUBHIIN3AIIH
U KYJIbTYpBI.

CornacHo yweOHOMY IulaHy B 7-9 Kkiaccax wu3y4aercss ydeOHbBIH Kypc «AnreOpay,
KOTOPBIM BKJIIOUAET CIEAYIOUIME OCHOBHBIE pa3lesbl colepykaHus: «Yuciaa U BBIUHCICHUSD,
«AnredpanyecKue BHIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Mecto yueOHOTO NpeaMeTa B yueOHOM IIaHe

«Anrebpa» sBiIgeTCS 00SM3aTENBPHBIM YY€OHBIM TIPEAMETOM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus. [Ipenmernas ob6nactp — «MaremaTrka 1 HHHOPMATHKAY.

®enepanpHas paboyas mporpaMma o Pabouas mporpamMma o yueOGHOMY npeaMeTy
y4eOHOMY TpeMeTy «Anredpar «Anrebpa» B COOTBETCTBUHU C YUYEOHBIM TUIAHOM
(6a30BbIN YpOBEHB) KOV «Cpennsisg mkona Ne 1 (ouHo-3a04Hast)»
Ha uzyuenue anredps! (6a30Bbiii ypoBeHb) Ha | Ha nzydenue anreOpsl (0a30BbIi ypOBEHB) HA
YPOBHE OCHOBHOTO 00111€T0 00pa30BaHUs YpOBHE OCHOBHOTO 00111€T0 00pa30oBaHuUs
otBoauTca 306 4acos: oTtBOIUTCA 255 Yacos:

B 7 knacce — 102 ygaca (3 yaca B HEZIeII0), B 7 kiacce — 85 gaca (2,5 gaca B He/IeN0),

B 8 kiacce — 102 ygaca (3 yaca B HEZIeIIO), B 8 kimacce — 85 gaca (2,5 vaca B Hezeno),

B 9 kiacce — 102 yaca (3 gaca B HEZCIIO). B 9 ximacce — 85 gaca (2,5 Jaca B HeJleio0).

Conep:xanue y4eOHOro npeamera
7 KJIIACC

Yucna v BIYMCICHUS

JlpoOn OOBIKHOBEHHBIE M JACCATHYHBIC, MEpPeXo] OT OoJHOM (opmbl 3amucu npoberd K
npyroii. [ToHsiTue panoHaIBLHOIO YKCIa, 3alKiCh, CPABHEHUE, YIOPAJOUYMBAHUE PAIIMOHAIBHBIX
yucen. ApudmeTrndeckue ACHCTBUS ¢ pallMOHAIBLHBIMU YKclIaMi. Pemenue 3a1ad U3 peabHON
MIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJlbHBIM MOKa3aTelieM: ONpeesieHue, npeodpa3oBaHUe BBIPAKCHUN Ha
OCHOBE OTpefiesieHus], 3anich O0onbuX yucel. [IponeHTsl, 3aniuch TPOLEHTOB B BHUIE ApoOU U
IpoOu B BUJE MPOLEHTOB. Tpy OCHOBHBIEC 33/1a4ll HA MPOLIEHTHI, PEIICHUE 3a/la4 U3 PEealIbHOM
MIPaKTUKU.

[IpumeHeHue NPU3HAKOB AETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATYpalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHast MPOMOPILMOHATIBHOCTH.

Anrebpandeckue BhIPaKCHHUS

[lepemenHble, YHCIOBOE 3HAUYECHUE BBIPAKEHHUS C MepeMeHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpeicTaBieHue 3aBUCHMOCTH MEXAY BEIHYMHAMHU B BuUIE (DOPMYIBL.
Boruncnenus no ¢opmynam. [IpeobpazoBanue OyKBEHHBIX BBIPaKEHUI, TOXKIECCTBEHHO PaBHBIC
BBIPKEHUS, MIpaBUIa MpeoOpa3oBaHUsl CyMM M MPOU3BEIEHUH, MpaBHUiia PACKPBITUA CKOOOK U
MIPUBEACHUS MTOJ0OHBIX CIaraeMbiX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOTOwIeHbl. CTeneHb MHOTOuWwiIeHa. Clo)keHHe, BhIUMTAHUE, YMHOKEHUE
MHOTOUJIEHOB. POpMyNbl COKPAIIEHHOTO YMHOXKEHMS: KBAJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmya pa3HOCTH KBaapaToB. Pa3inoxkeHrne MHOTOWIEHOB HA MHOKHUTEIH.

VYpaBHEHHUS 1 HEpAaBEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHUS, MpaBHiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YPaBHEHUHU.




JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YypaBHEHMS,
pellleHne JMHEWHBbIX ypaBHeHMIl. CocTaBieHME ypaBHEHUM IO YCIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 33]1a4 C [IOMOIIbIO YPABHCHUM.

JIuHeliHOe ypaBHEHHE C JBYMsI IIEpEMEHHBIMH M ero rpaduk. Cuctema IBYX JMHEHHBIX
YpaBHEHUN € JByMs II€pEMEHHbIMH. PellleHne cucreM ypaBHEHHMI CIOCOOOM I0JICTaHOBKHU.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHHM.

OyHKINU

Koopaunara toukm Ha npsAMon. UuciaoBble IPOMEKYTKU. PaccTrosiHue Mexay IByMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Abcmucca W opauHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [IpumMeps! rpadukoB, 3amaHHbIX (opmyrnamu. UreHune rpadukoB
peanibHbIX 3aBucuMocTeil. Ilonarue ¢ynkuuu. I'papuk  ¢ynkuuu. CpolicTBa (QYHKUIHH.
Jluneitnast ¢pynkuus, e€ rpapux. I'paduk pynkuuu y = [x|. I'paduueckoe pemieHne ITMHEHHBIX
YpPaBHEHUHN U CHUCTEM JIMHEHWHBIX YPABHEHUN.

8 KUIIACC

Yucna v BEIYUCICHUS

Ksanparueiii kopenp u3 uuncina. [lonstue 00 wuppanuoHasbHOM 4Hcie. JlecaTuuHbie
MPUOJIMKEHHST UppalMOHATBHBIX unces. CBOMCTBAa apu(METHUECKIX KBAJPATHBIX KOPHEH U UX
MPUMEHEHHE K TMPeoOpa30BaHHMIO YHCIIOBBIX BBIPAKEHUM WM BBIYUCICHUSM. JlelWCTBUTEIbHBIC
YJHuCIa.

CreneHsb c 1enbIM MoKasaTesieM 1 €€ cBoiicTtBa. CTaHgapTHas 3alKCh YKCIA.

AnrebpandecKkue BbIpaKeHHs

KBanpatublii TpE€xusieH, pa3ioKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpanveckas apoOb. OCHOBHOE CBOWCTBO anrebpamdeckod mpobu. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JielieHue anreOpanueckux apooOeil. PanuoHanbHble BBIpaXXEHUS U HX
npeoOpazoBaHHUeE.

YpaBHEHUS 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, GopMylia KOpHEW KBaJpaTHOTO ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHEHUi, CBOASIIMXCA K JUHEWHBIM H KBaapaTHbIM. [Ipocrteimue apoOHO-
paloHaIbHbIe ypaBHEHUSI.

I'pacdmyeckas uHTEpHpeTanys ypaBHEHUN C JABYMS MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
yYpaBHEHUU C OBYMs MepeMEeHHbIMU. [Ipumepbl pelieHus CHUCTeM HEeIMHEWHBIX YpaBHEHHM ¢
JBYMsI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3aj1au anredpandeckium crocoooMm.

UucnoBele HEpaBeHCTBA W UX CBoOicTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOI.
PaBHOCHIIBHOCTS HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OJHON mepeMeHHOW. CucTembl
JTUHEIHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

OyHKIMU

[Tonsitne dynkuuu. OOGnIacTh ONMpeneneHuss 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrocoObl
3aaHus QyHKIIHA.

I'padux ynkiuu. Yrenue cpoiicTB QyHkumu no e€ rpapuky. ITpumeps! rpapukon
(GYHKIHHA, OTpaXKaIoNINX peaabHbIe MTPOIECCHI.

OYHKIIMM, OMUCHIBAIOIINE MPSAMYIO M OOpPaTHYIO MPOMOPIHUOHAIBHBIE 3aBUCUMOCTH, UX
rpapuku. Oyaxiumn y = X%,y = X3, y = Vx, y=|x|. T padudeckoe perieHne ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC
Yucaa ¥ BEIYUCICHUS
PanmoHnanbHbIC qucia, UppanuoHaJIbHBIC YHCJIa, KOHCYHBIC U OCCKOHEUHBIE JACCATUYHBIC
,Z[pO6I/I. MHOKECTBO AEHCTBUTEIIBHBIX qucel, JIeNCTBUTEIIPHBIE 4YHCIA Kak OCCKOHEUHbBIE



JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMKECTBOM
JEMCTBUTEIBbHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHE JEWCTBUTENBHBIX YHUCElN, apu(PMeTHYECKHe IEHCTBHS C ACHCTBUTECIBHBIMU
YUCJIAMM.

Pasmepsl OOBEKTOB OKPYKAIOLIETO MHpPA, IIUTEIBHOCTH IPOLECCOB B OKPYKAIOLIEM
MHUDE.

[MpubnmxEénHoe 3HAYCHHWE BEIUYMHBI, TOYHOCTh NpHOMIKeHHs. OKpyrieHue 4Yuced.
[Ipukuaka v OLleHKa Pe3yJabTaTOB BBIYUCICHUN.

VYpaBHEHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemienne  apoOHO-panMOHANBHBIX  ypaBHEHMM.  PermneHue  TEKCTOBBIX  3a/a4y
anreOpandeckuM METOJIOM.

VYpaBHeHHE C JByMsI MEPEMEHHBIMU U ero rpa¢uk. PemieHue cucrteM ABYX JIMHEHHBIX
YpaBHEHUH € JBYMsI NepeMEeHHbIMU. PerieHue cuctem ABYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoil cTeneHu. I'paduueckas MHTEpHpETalus CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEMHBIX HEPAaBEHCTB C OJHOW NEPEMEHHOW. PemieHue cucrem JIMHEHHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnolie HepaBeHcTBa. ['paduueckas umHTEpmperanus
HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

OyHKIMU

Ksagparnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJibl, 0Cb CHMMETPHUH TTapabOJIbL.

[paduku byrxmmit: y =kx, y=kx + b, y=k/x, y=x%, y=x, y = [x| u ux cBoiicrsa.

UucnoBele NOCIEA0BATENBHOCTH U IPOTPECCUN

IlonsATHE YMCIIOBOM NOCIENOBATEIBHOCTH. 3aJaHUE IMOCIENOBATEIbHOCTH PEKYPPEHTHOU
dhopmysoit 1 popMysoi N-TO YIeHa.

Apugpmernueckas M reomerpudeckas — mporpeccuu.  @Dopmynsl  N-ro 4ieHa
apu(pMeTHYECKONH U TeOMETPUYECKON MPOrPeCCHii, CyMMBbI IIEPBBIX N YJIECHOB.

N306paxxeHue 4ieHOB apU(PMETUUYECKOM M TeOMETPUYECKOH IpOrpeccuil TOYKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIIMAIbHBIA POCT. CI0KHBIE IPOLEHTHI.

IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOr0 Kypca
JInyHOCTHBIE Pe3yabTAaThl

B pesynbrare wu3ydenus anreOppl Ha YpOBHE OCHOBHOTO o0OIiero oOpa3oBaHHs Y
oOyuatomierocs 0yayt chopmupoBansl crienytoniue JJMYHOCTHBIE PE3YJIbTATHI B yactu:

1) maTpuoTHYECKOE BOCIIUTAHHKE:

MPOSIBJIEHUE UHTEPECA K IPOLIOMY M HACTOSIILIEMY POCCUMCKON MaTeMaTHKU;

LIEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSM POCCUMCKUX MaTEeMaTUKOB MU POCCHICKOM
MAaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpaXkJaHCKOE U JYXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTH K BBITIOJIHEHUIO O0S3aHHOCTEH IpaskJaHNHA U Peau3allii ero Mpas;

MIPEJICTABJICHHE O MAaTeMaTHYEeCKHX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IHUYHBIX CTPYKTYP;
SIBIICHUH, TIPOIIETyp TPaXkAaHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OTIPOCHI);

TOTOBHOCTh K OOCYXIEHHUIO OTHUYECKHX TPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM

MPUMEHEHHUEM JIOCTH)KEHUIN HAYKH;



0CO3HaHHME BKHOCTH MOPAIbHO-ITUYECKHUX MPUHIIMIIOB B IESATEILHOCTH YUEHOTO;

3) TpyZ0BO€ BOCIIUTAHUE:

YCTAaHOBKA HA AaKTUBHOE YyYacTHE B PEUICHUM IMPAKTHUYECKUX 3aJad MaTeMaTHYECKOU
HaIpaBJICHHOCTH;

0CO3HAaHME BAXKHOCTU MAaTEMAaTUYECKOr0 OOpa3oBaHUs HA MPOTSXKEHHU BCEH >KM3HU JUIS
YCIIEIIHOHM MPO(ECCHOHATLHON IEATETFHOCTH U Pa3BUTHE HEOOXOMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM HHIUBUAYAIHHON TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 5cTeTUYECKOE BOCITUTAHUE:

COCOOHOCTh K AMOIMOHAIFHOMY M OSCTETUYECKOMY BOCIPHATHIO MAaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHIA,

YMEHHE BUIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIMsl B JESITEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, PUPOIBI M 00IIECTBa;

MOHMMaHUe MaTeMaTHYEeCKON HAayKH Kak chepbl 4eTOBEUECKOW AEATEIBHOCTH, ITAllOB €&
Pa3BHUTHS ¥ 3HAYUMOCTH JIJISI PA3BUTHS [IUBIIIN3AIINN;

OBJIAZICHUE SI3BIKOM MaTEMAaTHKH W MaTeMaTUIECKON KyJIbTYpOH Kak CPEICTBOM TTO3HAHHSI
MUpA;

OBJIJICHUE MPOCTEHITUMI HABBIKAMHU MCCIIEIOBATEIBCKON IS TEILHOCTH;

6) ¢dusmueckoe BOCMUTaHWE, (POPMUPOBAHUE KYJIbTYPHI 370POBBS U SMOIMOHAIHLHOTO
Onaronoyuus:

TOTOBHOCTH ITPUMEHATh MaTeMAaTHIECKHE 3HAHHS B MHTEPECaX CBOETO 3/I0POBbSI;

BEJICHUE 37I0POBOTO oOpa3a >KU3HU (30pOBOE THTAaHHUE, COATAHCHPOBAHHBIM PEXHM
3aHSTUN U OTIBIXA, perynspHas puznyeckasi akTUBHOCTD);

c(hopMHUPOBAHHOCTH HaBbIKa peIIeKCHH,

MpU3HAHUE CBOETO IIpaBa Ha OMMOKY U TaKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 9KOJIOTUYECKOE BOCITUTAHHUE:

OpUEHTAIlMsI HAa MPUMEHEHHWE MaTeMaTH4eCKMX 3HAHMM AJs pelleHus 3anad B 00JacTu
COXPaHHOCTH OKPYXKalollei cpebl;

IUIAHUPOBAHUE TOCTYNKOB U OLIEHKH WX BO3MOXKHBIX IOCIEACTBUUA I OKpYKaromen
Cpelbl;

OCO3HaHHKE TTI00aJBHOr0 XapaKkTepa SKOJIOTrHUYEeCKUX MPOOIeM U MMyTel UX pelIeHHUs,;

8) amanTanusi K U3BMEHSIOIUMCS YCIOBHSIM COLUAILHOM U MIPUPOIHOM Cpebl:

TOTOBHOCTD K JICHCTBUSIM B YCJIIOBUSIX HEOIPEIEIEHHOCTH;

MOBBILIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATeIbHOCTh, B TOM
YHClie YMEHUE YUYUTHCS y APYTUX TOEH;

MpHoOpeTeHNne B COBMECTHOM /EATEIbHOCTH HOBBIX 3HAHUM, HABHIKOB M KOMIETCHIIMH U3
OTIBITA IPYTHX;

HE0OX0IMMOCTh B (POPMHUPOBAHMHM HOBBIX 3HAaHUM, B TOM 4Hcle (HOPMYTUPOBATH UIEH,
MOHSATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHUIX, B TOM YHCIIE paHee HEU3BECTHBIX;

oco3HaHue AeuirTa CoOOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH;

TJTAHUPOBAHUE CBOETO PA3BUTHS;

CMOCOOHOCTh OCO3HABATH CTPECCOBYIO CUTYAIINIO;

BOCIIPUSITHE CTPECCOBOM CUTYallUU KaK BBI30B, TPEOYIOIINI KOHTPMED,

KOPPEKTUPOBKA MPUHUMAEMBIX PEUICHUH U JeHCTBHIA;

(dhopMynupoBaHKe U OIICHUBAHHUE PUCKOB U MOCIIECTBHIA;

(hopMUpOBaHHE OIBITA.

MeranpeamMeTHbIe pe3yabTaThl
ITo3HaBartenbHbIE YHUBEPCATIbHBIE YUeOHbIE IeHCTBUS



Bba3oBrle tornueckue aeiicTBUL:

BBISIBJIATE U XapaKTEPU30BaTh CYIIECCTBEHHBIC NPH3HAKK MaTEMaTHUYECKHMX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy HOHATUSAMH, (OPMYIUPOBATH OIPENEICHUS TOHSATHH,
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS JJIs1 00001IIeHUS 1
CPaBHEHMsI, KpUTEPUHU IIPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIHpPOBaTh U NpPeoOpa3oBbIBATH CYXKJIEHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MAaTEeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHBOpeUns B (pakrax,
JAHHBIX, HAOJIONEHUSX W YTBEPKACHUSX, TNpeaaraTb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX W WHAYKTUBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATUICCKUX YTBEPIKICHUH (TIPSMBIC U OT TPOTHBHOTO),
MIPOBOJUTH CAaMOCTOSITEIbHO HECJIOKHBIE JI0OKA3aTeNbCTBA MAaTEeMaTHYECKUX (aKToB,
BBICTPAaNWBaTh apryMEHTAIMI0, NMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXKICHUS;

BBIOMpATh CIoco0 pemieHuss ydyeOHOM 3ajauu (CpaBHMBAThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubojiee MOAXOIAMIMNA C Y4ETOM CaMOCTOSITENBHO BbIAEICHHBIX
KpUTEPUEB).

BasoBrle ncciieqoBaTebCKUe JEHCTBHUSA:

WCIOJIb30BaTh  BOMPOCHI  KaK  HCCIICOBATCIbCKANA ~ WHCTPYMEHT  TO3HAHWUS,
($hopMyITMpOBaTh BOMPOCHI, (PUKCHUPYIOIIUE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, ()OPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH CBOIO
MMO3HUIIAI0, MHEHHE;

MPOBOJUTH TI0 CAMOCTOSITEIIBHO COCTaBJICHHOMY IIIaHY HECIOKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MAaTeMaTHUeCKOro 0OBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOM;

CaMOCTOSITEIIBHO (hOPMYTUPOBATH 00OOIIEHUS W BEIBOJIBI IO pe3ybTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, HCCJICIOBAaHMUsSA, OICHHBATh JOCTOBEPHOCTh ITOJIYYCHHBIX PE3YJbTATOB,
BBIBOJIOB H 000OIIICHHIA;

MIPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, @ TAKXKE BBIIBUTATh MPEIIOIOKCHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nadopmanmei:

BBISIBIISIT HEZOCTATOYHOCTh M U30BITOUHOCTh HH(POPMAIMH, TaHHBIX, HEOOXOIUMBIX IJIs
pelIeHus 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATH3MPOBATh U HHTEPIPETUPOBATH HH(POPMAIIIIO
Pa3IUYHBIX BUJIOB U (JOPM MPECTABICHUS;

BBIOMpaTh QopMy IMpeAcTaBieHUsT UHPOPMAIMK U WIUTIOCTPUPOBATH pEIIaeMbIe 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAAEKHOCTh MHQOPMALMU MO KPUTEPHUSIM, MPEJIOKEHHBIM YUUTEIEM HIIN
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHMKaTHBHBIE YHUBEpCAJIbHbIE YU€OHbIE 1eHCTBUS:

BOCIPUHMMATh M (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBHM C YCIOBHAMM U LEISAMH
oOmieHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
MIICBMEHHBIX TEKCTax, JaBaTh IMOSICHEHMS IO XOAY PELICHMs 3aladd, KOMMEHTHPOBAaTh
MIOJIyYEHHBIN pE3yIbTaT;

B X0Jie 00CY)XJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOil TeMbl, MPOOIEMBI,
pelaeMon 3ajauu, BbICKa3bIBaTh MJIEU, HALIEJIEHHBIE HA MOMCK PEIICHMS], CONOCTaBIATh
CBOM CYXJIEHUS C CY)KICHUSAMU JAPYrHX YIaCTHUKOB JUANOTa, OOHAPYKUBATh pa3indue U



CXOJICTBO TMO3UIMHA, B KOPPEKTHOW ¢opme (HOopMyIHpoBaTh pa3HOTIACHS, CBOHU
BO3paXKECHMUS;

— NPEACTABIIATH PE3ybTaThl PELICHMs 3a/auM, SKCIEPUMEHTA, UCCIEIO0BAaHUS, MPOEKTA,
CaMOCTOSITEJIbHO BBIOMpPATh (OpMAaT BBICTYIUIEHUS C Y4ETOM 3a7ad MPEe3CHTALUU U
0COOEHHOCTEH ayTUTOPHH;

— IIOHMMATbh U MCIIOJIb30BaTh IPEUMYILECTBA KOMAHAHON U MHIUBUAYAJIbHON pabOThl IIpU
peneHnn yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

— IPUHHUMATH LEJIb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOM
paboThl, pacnpenensaTe BUIbl paboT, 10roBapuBaThes, 0OCYKIaTh MPOLECC U PE3YJIbTAT
paboTeI, 0000aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

— y4acTBOBaThb B IPYyNIOBbIX (opMax paboThl (00CykaAeHUs, OOMEH MHEHUSMHU, MO3TOBBIE
HITYpPMBI U JPYTUE), BHIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS
C IpYrUMH 4JI€eHaMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0O BKJIAJa B OOIIMIA MPOIYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PerynsrtuBHble yHUBEpcalbHbIE yUeOHbIE IEHCTBUS
Camoopranu3anus:

— CaMOCTOSITEJIbHO COCTaBJATh IUIAH, AJITOPUTM peUIeHUs 3ajaud (WM €ro 4YacTh),
BBIOMpATh CMOcOo0 pemeHuss ¢ Y4ETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOM HHpOpMaLIUH.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIM WHTEIIEKT:

— BJaJeTh crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS IMpoliecca U pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOH 3a1adH;

— TMpenBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 3aJaud, BHOCUTb
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAHJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

— OLEHMBATh COOTBETCTBUE pe3yibTaTa JESATEIbHOCTU IOCTABJICHHON LIETH U YCIOBHUSM,
OOBSICHATh MPUYMHBI JOCTHXEHHS WIN HEJOCTHXKEHHsI LIEIH, HaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJibTaThI

K xonmy oOyuenuss B 7 kJjacce oOOy4aromIMiicsi MOJYYUT CIEAYIOLIUE MpeIMeTHbIC
pe3yIbTaThI:

Uucna ¥ BBIYUCICHUS

BoinonHsATh, couerass YCTHbIE W MHCbMEHHBIE MPHUEMBI, apuUPMETHUECKUE JIEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpuEéMBl  BBIYMCICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oAHON (POpPMBI 3amucH YUCEN K APYyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB).

CpaBHMBATH M YIIOPSIOUMBATh pallMOHAJIbHBIE YUCTIA.

Oxpyryare unca.

BBINONMHATE MPUKHUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHUHN, OLIEHKY 3HAYeHHUN YHCIIOBBIX
BbIpaXKeHUH. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HaTYpaJbHBIMU ITOKA3aTENIIMU.

[IpuMeHsATh MPU3HAKHU IETUMOCTH, Pa3JI0KeHUE Ha MHOKUTENN HAaTypaJIbHBIX YUCE].

Pemate npakTHKO-OPHEHTUPOBAHHbBIE 33/1a4M, CBS3aHHbIE C OTHOIICHHWEM BEJIMYHH,
IPONOPIHMOHATBHOCTBIO BEIMYHH, TPOLEHTaMHU, HHTEPIIPETUPOBATh PE3YJIbTaThl PELICHUS 3a]1a4
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.



AnreOpandecKkue BEIpaXKCHUS

Hcnonb3oBath anredpanyecKyto TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepuaa.

HaxonuTh 3HaueHs1 OyKBEHHBIX BBIPAKECHHUM MPU 33JaHHBIX 3HAUYCHHSIX TIEPEMEHHBIX.

Boimonsate npeoOpa3oBaHus 1EJIO0r0 BHIPAXKEHUSI B MHOTOWIECH HPUBEIACHUEM IT0J0OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINoNHATE YyMHOKEHHE OJIHOYJIE€HAa Ha MHOTOWIEH W MHOIOWIEHa Ha MHOIOYIEH,
IPUMEHATH POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEeHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIEero MHOKUTENS, TPYIIUPOBKH CaraeMbIX, IpUMEHEeHUs: (OopMysT COKpamEHHOTO
YMHOKEHUS.

[IpumensaTs npeoOpa3oBaHWs MHOTOWIEHOB JUIsl pEIIEHUs pa3IuYHbIX 3a4ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

Hcnonb3oBaTh cBOICTBa cTeNeHel ¢ HaTypalbHBIMU MOKa3aTelsIMU Ui IpeoOpazoBaHus
BBIPAKCHUI.

VYpaBHEHHUsI U HEPABEHCTBA

PemaTte ynmHelHBIE ypaBHEHUsI ¢ OJHOM IMEPEMEHHOM, NMPUMEHSS MPABUJIA MEPEX0Ja OT
UCXOJHOTO ypaBHEHUS K pPAaBHOCUIBHOMY eMy. I[IpoBepsiTh, SBJISETCS JU YHUCIO KOPHEM
YpaBHEHHUS.

[IpumensTh rpaguueckre MeTOo bl MPH PEHICHUH JTUHEWHBIX YPaBHEHUI U UX CHCTEM.

[ToxOupats npuMepsl map YKuces, SBISIOMNUXCS pEeHIeHUEM JTUHEHHOTO ypaBHEHUS C IBYMSI
MepEeMEHHbBIMHU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cuctembl IBYX JIMHEMHBIX YpaBHEHMH C JBYMS INEPEMEHHBIMH, B TOM YHUCIE
rpaduvecKy.

CocTaBnaTh WM pemath JUHEHHOE YpPAaBHEHHE WM CUCTEMY JMHEUHBIX YpPaBHEHUU IO
YCIOBUIO 3a/1aud, WHTEPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadyM IMOJIyYECHHBIN
pe3ynbTar.

OyHKIMU

N300paxkaTh Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, WHTEpBaJbl, 3alUChiBaTh YHCIIOBBIE IPOMEKYTKH Ha
anredpanvdeckoM s3bIKe.

OTMeuaTp B KOOPAMHATHOM IIJIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku TuHEeHHbIX QyHkui. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU:
CKOpOCTb, BpEMsl, PacCTOSIHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTh, MPOU3BOAMUTEIILHOCTh, BPEMS,
00bEM paboTHI.

Haxonuts 3HaueHue (GyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumarp rpaduueckuil cnoco® mpeacTaBieHUs U aHanu3a WHGOpPMAIUHU, U3BJIEKATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpadUKOB peaabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kuacce oOydaroluiics MOJNYYUT CIEIyIOIIUME MpeAMETHbIE
pe3ynbTaThl:

Uucna v BBIYUCICHUS

Hcnonp30Barh HayallbHbIE INPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCEN VIS
CpaBHEHMsI, OKpYIJIEHUS M BBIUYMCICHHMH, M300pa)xkaTh JEWCTBUTEIbHBbIE YHUCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSAMOA.

[IpumeHsaTh NOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh KBAJpaTHbHIC
KOPHH, HCTIOJIB3YS TPU HEOOXOAUMOCTHU KAJIbKYIISITOP, BBIIIOJIHATH IPE0Opa30BaHus BbIpaKEHUH,
CoZIepKalIUX KBaPAaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.



Hcnonp3oBarh 3amucu OOJIBIIMX W MaJbIX YHCET C TOMOUIBIO JIECATUYHBIX ApOOei u
crenenel uucia 10.

AnreOpandecKkue BEIpaXKeHHS

[IpuMeHsATh TMOHATHE CTENEHW C LENbIM I[OKa3aTeJeM, BBIOJIHATH MpeoOpa3oBaHuUs
BBIPKCHUH, CO/IEPKAIIUX CTETIEHU C LEJIBIM MTOKA3aTeIeM.

BEINONHATE TOXXJIECTBEHHBIE NMPEOOpPA30BaHMS PAIMOHAIBHBIX BBIPAKCHWH Ha OCHOBE
MPaBUJI ICHCTBUI HAJl MHOTOWICHAMH H alreOpandecKiuMH JpoOsSMu.

PackmianpiBaTh KBapaTHBIN TPEXUWICH HA MHOKHUTEIH.

[IpumensTe TpeoOpa3oBaHUS BBIPAKEHUH ISl pEUICHHS pa3IMYHBIX 33734 W3
MaTeMAaTUKH, CMEXKHBIX TIPEAMETOB, U3 PEATbHON MPAKTUKH.

VYpaBHEHHUS U HEPABEHCTBA

Pemate nuHeiiHbIe, KBaapaTHBIE YpaBHEHHS W PAallMOHAIbHBIC YPAaBHEHHUS, CBOSIINECS K
HUM, CUCTEMBI IBYX YpaBHEHUH C IBYMS TIEPEMEHHBIMH.

[IpoBoauTHE MpOCTENIINE HCCIEAOBAHUS YPABHEHUM U CHUCTEM YPaBHEHUWH, B TOM YUCIIE C
NpUMEHEHHEeM TpaUYecKuX TMpeICTaBIeHUH (yCTaHABIMBAaTh, WUMEET JIM YpaBHEHUE WU
crcTeMa YpaBHEHUH pEIIeHHs, €ClIi UIMEET, TO CKOJIbKO, M TIpoYee).

[lepexoauTs OT cIOBECHOW (GOPMYIUPOBKH 3a7adn K e€ anreOpandeckod MOAETH C
MOMOIIBIO  COCTABIICHHUS YpaBHEHHsI WM CHCTEMBl YpaBHEHHU, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1au¥ TOTydeHHBIN pe3yabTar.

[TpuMeHsTH CBOWMCTBA YUCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OIICHKH, PEIlaTh JTHHECHHBIC
HEpaBEHCTBA C OJHON TEPEMEHHOH M WX CHCTEMBI, J1aBaTh Tpa(HUUYecKyl HILTIOCTPAIHIO
MHOJKECTBA PEIICHUI HEpaBEHCTBA, CHCTEMBl HEPABEHCTB.

OyHKINU

[lonumath ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYCHUS), ONPENCNIITh 3HAueHHWE (YHKIIMU 110 3HAYCHHUIO apTyMEHTa,
OTIpeNIeNsATh CBOMCTBA PyHKIMH MO €€ TpaduKy.

CtpouTth rpadyiku 2IeMEHTapHBIX (PYHKITUN BUJIA:

y = kix, y=x% y = x3y = |x|, y = Vx, onuchIBaTh CBOHCTBA YHCIOBON (GYHKIMK 1O €&
rpaduky.

K kouiy oOyuenuss B 9 kiacce OOy4alOmIUNCA MOJYYUT CIEIYIOIIME IpeIMEeTHbIC
pe3yIbTaThI:

Uucna ¥ BBIYUCICHUS

CpaBHUBATh U YHOPSAIOUYMBATH PaAllOHATbHBIE U UPPALMOHAIIbHBIE YUCIIA.

BoinonuaTe apudmeTrueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIIAMH, COYETasl YCTHbIC U
MMCbMEHHbBIE TPUEMBI, BBITIOJIHATH BHIUMCICHUSI C UPPAIMOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus CTENeHel ¢ IEeNbIMHU MMOKa3aTels MU U KOPHEH, BBIUUCIIATH 3HAUCHU ST
YHCIIOBBIX BBIPAXKCHUA.

OkpyriaTh [EHCTBUTENbHBIE YHCIIA, BBIMONHITH MPUKUIKY pe3yjibTaTa BBIYHCICHUH,
OIICHKY YHMCIIOBBIX BBIPAKCHHI.

YpaBHEHHS 1 HEPaBEHCTBA

Pemars nuHeilHbIe UM KBaJpaTHbIE YpPAaBHEHUS, YpaBHEHHS, CBOJSIIMECS K HHM,
npocTeiiiire JpoOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemath cuctembl IByX JTWHEHHBIX YpaBHEHHH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SBIISAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
yYpaBHEHUS WM CUCTEMBI IBYX YpaBHEHUI C IByMs TIepeMEHHBIMHU.

[IpoBoaNTH MpocTeiiie uccae0BaHus YpaBHEHUH U CHCTEM ypaBHEHMM, B TOM YHCIE C
MpUMEHEHHEeM TrpauuecKux IMpeacTaBieHui (yCTaHAaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
crcTeMa YpaBHEHHH pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh pelIeHHE
HEPaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEIlIEHUE C IOMOIIBIO0 CHMBOJIOB.



Pemare cucreMbl JMHEMHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIHOYANOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHUE CUCTEMBbl HEPABEHCTB HA YMCJIOBOM IMpPSIMOM,
3aMMChIBAaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PELIEHUH Pa3IMUHBIX 3a1a4.

OyHKIMU

Pacnio3naBate GyHKIIMHM H3y4eHHBIX BHIOB. [I0Ka3bpIBaTh CXeMAaTHYECKH PACIIOJIOKEHHIE HA
KOOPIMHATHOM IIocKoCcTH TpadukoB pyHkimit Buaa: y = kx, y = kx + b, y = k/x,

y=ax+bx+cy=x%y=1x Yy = [X|, B 3aBuCHMOCTH OT 3HaYeHHIi KOAPHIICHTOB,
ONMCHIBATh CBOMCTBA (PYHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapHrKaMm.

PacnoznaBate  KkBajgpaTuuyHyl0o (QyHKUMIO 10  ¢GopMyae, TNPUBOAUTH  MPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

UucnoBele MOCIEA0BATENBHOCTH U IIPOTPECCUN

PacniozHaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX Crocodax
3aJlaHusl.

BbINONHATE BBIUMCIEHUS] ¢ UCHOJB30BaHHEM (OPMYN N-ro 4wieHa apuPMETHYEeCKON U
F€OMETPUUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkaTh 4iaeHbl NOCIeI0BATENBHOCTH TOUKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIOBBIMH IOCTEIOBATENBHOCTSIMH, B TOM YHCIE 3aJaud
W3 peabHOM XKU3HU (C UCTIOJIb30BaHUEM KATBKYIISTOPA, IU(PPOBBIX TEXHOIOTHH).

TemaTuveckoe MIIAHMPOBAHUE

7 KIIACC
KosnmuectBo
No HaunmenoBanue pa3aenoB u TeM 4acoB, DneKTpoHHbIE (IUPPOBHIEC)
/T | TPOTrPaMMBbI OTBOJMMBIX | 0Opa30BaTeIbHBIE PECYPCHI
Ha OCBOCHHE
TEeMBI
1 Uucna u BeruncieHus. ParmonanbHeie 21 bu6mmoreka [IOK
qHcIia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanvecKkue BbIpaKEHUS 22 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCPABCHCTBA 17 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
4 Koopmumaret u rpaguicu. ymicum 20 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
S TosTopenne n 0dodmenue S https://m.edsoo.ru/7f415b90
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8 KJIACC

Konuuectso
Ne HanmenoBanue pa3nennos u TeM 4acos, OnexrponHsie (TU(POBLIE)
0/Il | IpOrpamMsl OTBOAMMBIX | 0OpPa30BATEIBHBIC PECYPCHI
Ha OCBOCHHEC
TEMBbI
1 Uucna u Beruucnenus. Kpagpartaele 12 bubnuoreka [IOK
KOpHHU https://m.edsoo.ru/7f417af8
2 Uucna u BeranciacHus. CTEIeHb ¢ 6 bubmnoreka LIOK
LEJTBIM TTOKa3aTeeM https://m.edsoo.ru/7f417af8
3 AnreOpanvecKue BhIPAKCHHSL. 4 bubnuotexa [JOK
KBaaparHblii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BhIPaXKEHUS. 13 bubnuotexa [JOK
Aunrebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHEHUs 1 HEPABEHCTBA. 13 bubnuotexa [JOK
KBajgparHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 11 bubnuotexa [JOK
ypaBHEHHIHA https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 10 bubnuotexa [JOK
HepaBenctBa https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 CDyHKHI/II/I. OcHoBHEIC MOHATHA 4 https://m.edség.ru/7f417af8
bubnuoreka [JOK
d Dymicun. Hucnospie GyHKiun 8 mps://m.edS(I)lo.ru/7f417af8
bubnuoreka [JOK
10 Tosropere 1 0bobmenne 4 https://m.edS(I)lo.ru/7f417af8
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9 KJIACC
Konngectro
No HaunmeHnoBaHue pa3aennoB u TeM 4acoB, DneKTpoHHbIE (IU(PPOBHIC)
/Tl | TPOrpaMMBI OTBOAMMBIX | 00pa3oBaTEIIbHBIC PECYPCHI
Ha OCBOCHHEC
TEMBI
1 Uwucna u BerancieHus. JlelicTBUTEIbHBIC 8 bubnuorexa [JOK
qucliia https://m.edsoo.ru/7f419d08
2 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS 11 bubmuoreka [JOK
C OJHOM IepeMeHHOI https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 11 bubmuoreka [JOK
ypaBHEHUIA https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 14 bubmmoreka [JOK
HepaBencTBa https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
> Dymxium 14 https://m.eds<])lo.ru/7f419d08
6 YucnoBble NOCIEN0BATEIHLHOCTH 12 Eubmiorexa IIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 060061IeHNE, 15 bubmunorexa LIOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/7f419d08
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Kypcy
1.

@opMBI yyera IporpaMMbl BOCIIUTAHUS

Peanu3zanus BocoUTaTENpHOrO MOTEHIMAIA HA PYNIIOBON KOHCYJIbTALMM IO Y4€OHOMY
«Aurebpay mpeanongaraeT Cciaeayrlee:

Co3z1aTh NOJOXKUTENbHBIN MUKPOKIMMAT Ha IPYIIIOBOM KOHCYJIbTAI[UH:

YCTAaHOBUTH JOBCPUTCIIbHBIC OTHOMICHUA MCXKIY YUUTCIIEM U O6y‘-IaIOIlII/IMI/IC$I;
OTIpENICNIUTH HOPMBI TTOBEICHHS U TIpaBUiIa OOIICHUS B KJIacce.

CO3I[aTI) MOJ0KUTETBHBIN UMUK YYUTCIIA:

paboTaTh HaJl TPAMOTHOM peybo;

KOHTPOJIMPOBATHL CBOX SMOIMH.

[IpoBectu oTOOp conepkanus MaTepuasa K TpylnoBON KOHCYIbTALIUU:

OTIPE/ICTUTH BOCITUTATEIIBHYIO IIEGHHOCTh MaTepHalia ypokKa;

BKJIIOYUTh B YPOK HWHPOPMAIMIO M3 aKTyaJIbHOW TMOBECTKH (HAYYHOE OTKPBITHE,
n3o0pereHue u T. 1.),

JACMOHCTPUPOBATH PUMEPHLI OTBETCTBECHHOI'O0 MW I'PaXXJAaHCKOI'0 MOBCACHUA, IIPOABICHUS
YeJI0BEKOII0OUs M 100pOCEepACUHOCTH uepe3 Moa00p 3ajau JUisl peleHus: IpooIeMHbIX
CUTYALINI;

HCIIOJIB30BaTh q)aKTI)I H3 )KU3HU U3BECTHBIX J'IIO)IGf/i, HUCTOPUUCCKUX nemeneﬁ, YUYCHBIX;
CO3JaTh YCJIOBUA I IPUMCEHCHUA MTPECIMETHBIX 3HAaHUHU Ha IMPAaKTHUKE.

Opranu3oBath CIEIYIOLIYIO IESITEIbHOCTh Ha TPYIIIOBOM KOHCYJIbTAIIUU:

MIPUMEHEHHE WHTEPAKTUBHBIX (OpM pabOThl C y4allUMUCA: HHTEUIEKTYallbHbIE UIPBL,
JMCKYCCHUH, BUPTYaAJIbHbBIE SKCKYPCUH, MPAKTUYECKUE padOThl U T.J.

opraHuzarysi padoThl (10 BO3MOYKHOCTH) B TIape WIW TPYIIIIE;

MIPUMEHEHHE AJIEMEHTOB COTPYAHUYECTBA U MIOMOIIU MEX]Ty 00y4atOIIUMUCS;
HCIO0JIb30BaHNE TPOEKTHOM U UCCIIEI0BATENbCKON IeATEIbHOCTH;

HCMOJIb30BAHUE MYJIbTUMEIUUHBIX TPE3CHTAIIHM.




