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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sABISETCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHa 00ECIEYUBAET U3yUYECHHE JAPYTUX JUCLHUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOJKEHUST 00pa30BaHUs M B MIOBCEIHEBHOM XM3HU. Pa3BuTHe y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUHM U CYINIHOCTH alreOpandecKux
a0CTpakuuii, criocode OTpaKEHUSI MAaTEMAaTHUYECKON HAYKOU SIBICHUHN U MPOIIECCOB
B TIPUPOJIE W OOIIECTBE, POJIU MATEMATHYECKOTO MOJCIMPOBAHUS B HAYIHOM
MO3HAHUHU U B MPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYTYHOT'O MUPOBO33PECHUS
¥ KaueCTB MBIILICHUS, HEOOXOMUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3yuenue anreOpsl oOecreuMBaeT pa3BUTHE YMEHUsI HaOIIOJaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBHIBATH CBOU JICUCTBHSI W BBIBOJHI,
dbopmynupoBath yTBepxkaeHus. OCBoeHUE Kypca anre0psl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOMUXCS: OHM MCHONB3YIOT JCAYKTUBHBIE U
WHIYKTHUBHBIC PAcCYXKICHUs, 0000IIeHNEe U KOHKPETU3AINio, a0CTparupoBaHue u
anajoruto. OOydenwe  anreOpe  NpeANojaraeT  3HAUYUTENBbHBIA  00BEM
CaMOCTOSITETTLHON  JICSITEIBHOCTH  OOYYaIOIUXCS, TO3TOMY CaMOCTOSATEIBHOE
peIIeHre 3a7a4 SBISICTCS peaTu3aiuei 1eITeTbHOCTHOTO MTPUHITUTIA O0YICHHSI.

B crpykType mporpammel y4eOHOro Kypca «Anredpa» uisi OCHOBHOTO
o01rero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEeIbHO-METOIUUECKUE
muHUN: «Yucna u BeIUKCICHUSN, «ANTeOpandecKkrue BRIPAKCHHS», «YPaBHEHUS U
HepaBeHCTBa», «Dyukmum». Kaxkmas w3 3TUX COAepKaTeTbHO-METOIUICCKUAX
JIMHUU Pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3YUECHUS Kypca, B3aUMOIEUCTBYS C
IpPYyTUMHU €ro JHHUSIMU. B xome wu3ydeHus y4eOHOro Kypca OOyJaromImMmcs
MPUXOAUTCS] JTOTHYECKU PACCYKNaTh, MCIIONH30BATh TEOPETHKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ 3THM B mporpamMmy ydeOHOro Kypca «Airedpa» BKIFOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TMPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTUYeCcKOro oOpa3oBaHUs U CIIOCOOCTBYIOLIME OBJIAJCHUIO O0YYAIOIIUMUCS
OCHOB  yHHBEPCAIBHOIO MareMaTthdeckoro s3bika. ComepkaTenbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Ywclia W BBEIYUCICHHS» CIY>KAT OCHOBOW IS
TaTbHEHUINIET0 M3yYeHUs MAaTEMAaTHUKH, CTIOCOOCTBYET PAa3BUTHIO y OOYYAIONTUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHHSI TTOTH30BATHCS aITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX JIJISI TIOBCETHEBHON
*u3HU. Pa3BuTHE MOHATHS O YHUCJIE Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMA M UPPANMOHAIBHBIMH YHCIaMU, (POpMUPOBAHHEM



MPEJICTABICHUN O JIEUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUS YHUCIOBOU
JIMHUU OTHECEHO K CpelIHeEMY 00I1IeMy 00pa30BaHUIO.

Coneprkanue AByX alire0pandeckux JMHUM — « AreOpandeckue BbIpaKEHUs»
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOyHAIOIIUXCS
MaTeMaTH4eCKOro amrapara, HeoOXOIMMOro JJIsi pelIeHUs 3aJad MaTEeMaTHUKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00IIero oOpa3oBaHUs Y4YEOHBIM MaTepuall TPYyHIUPYETCS BOKPYT
pallMOHATBHBIX BhIpaKeHHI. AnreOpa JeMOHCTPpUPYET 3HAUCHUE MAaTEMATUKU KAk
S3bIKa IS TIOCTPOEHUS MAaTEMAaTHYECKUX MOJIeNIel, OIMUCAaHHS MPOIECCOB H
ABJICHUN peanbHOro wmupa. B 3agaum oOyueHus anreOpe BXOIAT TaKkKe
JajabHEelIee pa3BUTUE aAJNTOPUTMHUYECKOrO MBIIUJIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJISI OCBOEHMS Kypca HUH(DOPMATUKH, UM OBJIAJICHUE HABBIKAMU
JNENyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanue cCUMBOIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHUSI, CHOCOOHOCTEN K MAaTEMAaTHUYECKOMY TBOPUYECTRY.

Conepxxanue QyHKIMOHAIBHO-IpadUueCKON JTMHUU HALIEJIEHO HA TOJIyYeHUe
oOy4JarolmuMHCsl 3HaHUN O (PYHKIUAX KaK BaKHEWIIeW MaTeMaTUYeCKOW Mojenu
JUISL ONIMCAHMS M UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOILIECCOB U SBJICHUN B IPUPO/IE
u obmectBe. M3yueHue marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOydaroUIUXCs
YMEHHUSI UCIIOIb30BaTh Pa3IMUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHUKU —
CJIOBECHBIE, CHMBOJIMYECKHE, rpaduueckue, BHOCUT BKJIaJd B (POpMHUpPOBAHUE
MPEACTaBICHUN O POJIM MATEMATHUKH B Pa3BUTUU LIUBWIN3ALNHI U KyIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkiaccax wu3ywaercs Yy4deOHBIM Kypce
«Anredpa», KOTOPBIM BKJIIOYAET CIIEAYIOIINE OCHOBHBIE PA3Jeibl COJIEPIKAHUS:
«HYucna ©  BBIYUCICHUS», «ANTeOpanvyeckue BBIPAKECHUS», «YpaBHEHUS U
HepaBeHCTBay», «DyHKIUNY.

Ha u3yuenne yueOHOro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kjacce
— 102 ygaca (3 gaca B Henmemo), B 8 kinacce — 102 gaca (3 vaca B Hemeno), B 9
kimacce — 102 gaca (3 4aca B HeIeIiO).



COIAEPXAHUE OBYUYEHUA
7 KIIACC

Yucsia 1 BIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECSTUYHBIC, TIEPEXO0J OT OJHOM (POpMBI 3aMUCH
npobeir k apyroil. IloHsiTMe panuoOHANBbHOrO 4YHCIA, 3aluCh, CpPaBHEHHE,
YHOOpSIIOUMBAHUE  pallMOHAIBHBIX  uucel. Apudmeruyeckue JACHUCTBUS C
palMOHAILHBIMU 4YKClIaMH. Pelienue 3anad u3 peaJibHOM IMPAKTUKU HA 4YacTH, Ha
TpoOH.

CreneHp C HaTypaJbHBIM IOKa3aTeleM: OIpe/esieHne, MNpeoOpa3oBaHUe
BBIpa)XKEHU HA OCHOBE OMpEENICHHUS, 3aMuCh OoNbinX ucen. [IpomeHTsl, 3anuch
MPOILICHTOB B BUJE ApoOU U ApoOH B BHJE MPOLEHTOB. Tpu OCHOBHBIC 3aJjayu Ha
MPOLIEHTHI, PELIEHUE 3a7a4 U3 PEAIbHOM MPAKTUKH.

[IpumeneHne NPU3HAKOB  JEIMMOCTH, Pa3JIOKEHUE HA  MHOXHUTEIHU
HATYPAJIBHBIX YHACE.

PeanbHble  3aBUCUMOCTH, B TOM 4ucle TpsMas U oOparHas
MPOMOPLIMOHAIBHOCTH.

AnredOpanvecKue BbIPAKCHUS

IIepeMenHbIE, YUCITIOBOE 3HAYEHHUE BBIPAKEHUS C NEPEMEHHOMN. J[ommycTuMbIie
3Ha4YeHUs IepeMeHHbIX. [Ipencrapienue 3aBUCUMOCTH MEXY BEIUUYUHAMHU B BUIE
dbopmynbl. Beruucnenust o ¢popmyinam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHBIE BBIPAXEHHUS, IMpaBUia Mpeo0pa3oBaHUs CyMM H
MPOU3BEICHUN, TPaBUJIa PACKPHITUSI CKOOOK M IPUBEECHUS OJJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM IMOKA3aTEIIEM.

OnHouneHsl 1 MHOrowieHbl. Ctenens MHOrouwieHa. CloKeHUe, BRIUUTAHUE,
YMHOXXEHUE MHOrOWIEHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMbl W KBaapar pasHoctu. Dopmyna paszHocTH KBangpatoB. PasnoxeHue
MHOTOWJIEHOB HA MHOKUTEIIH.

YpaBHeHUs] U1 HEPABEHCTBA

VYpaBHeHHe, KOpPEeHb YpaBHEHHs, MpaBuiia MPeoOpa3oBaHMs ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUN.

JluHeriHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCIO KOPHEN JIMHEWHOI'O
YpPaBHEHUS, pEIICHUE JIMHEWHBIX YypaBHeHUW. (COCTaBI€HUWE YpPaBHEHHHN IO
YCIIOBUIO 3a7a4uu. Perenne TeKCTOBBIX 3aa4 C [IOMOILBIO YPaBHEHUM.

JluneliHoe ypaBHEHHE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEMHBIX YPAaBHEHUU C JBYMs II€peMEHHbIMU. PermeHue cucrem ypaBHEHHUU
crocoOOM TMOACTAaHOBKHU. [Ipumepnl pelieHus TEKCTOBBIX 3ajad C IOMOIIbIO
CUCTEM yPaBHEHUMU.

DyHKUUH



Koopannara Touku Ha npsiMmoi. UHCIIOBBIE MPOMEXKYTKH. PaccTosiHre MexXny
IBYMsI TOUKAMU KOOPAUHATHOU MPSAMOM.

[IpssmoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Alcuucca U opJiUHATA
TOYKU Ha KOOPAUHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX POpMyTaMHu.
Utenue rpadukoB peanbHbiXx 3aBucumocted. Ilonatue Qynkuuu. ['paduk
¢dbyukiuu. CoiictBa pynkuuil. Jluneninas dyukius, e€ rpaduk. I'padux GyHkiuun
y = |x|. I'paduueckoe perieHre JMHEWHBIX YPAaBHEHUW WU CHUCTEM JIMHEHHBIX
YpPaBHEHUMU.

8 KIIACC

Yucsa 1 BIYUCICHUSA

KBagpatHeiii kopeHb u3 uyucna. Ilonsitue 00 wuppalMOHATIBHOM YHCIIE.
JlecaTruHble TPUOJIMKEHUST UppallMOHANIbHBIX YKces. CBONCTBA apupMeTHIeCKux
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YNCIOBBIX BhIpAXKEHUN
Y BBIYHCJICHUSIM. J|eNCTBUTEBHBIEC YUCIIA.

Crenensb ¢ 1enbIM ToKa3zaTesieM 1 e€ cBoiicTBa. CTaHgapTHAs 3alMUMCh YUCIIA.

AnredOpanvecKue BbIPAKCHUS

KBampatnelii  TpEXWieH, pa3loXKEHHE KBAJpPAaTHONO TPEXWIEHA  HA
MHOKHUTENH.

Anre6pandeckast apodb. OCHOBHOE CBOMCTBO anreOpanueckod Apoowu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHHUE, [IEJICHHE alreOpanveckux ApoOei.
PanrionanbHbie BRIpAXKEHHS U UX IpeoOpa3oBaHUeE.

YpaBHeHUs] 1 HEPABEHCTBA

KBangpatHoe ypaBHeHHe, @opMyna KOpPHEH KBaJpaTHOIO ypaBHEHUS.
Teopema Buera. Permienue ypaBHEHUN, CBOISIIMXCS K JUHEMHBIM U KBaJAPATHBIM.
[IpocTeiime ApoOHO-paliMOHAIbHBIE YPABHEHUS.

I'paduueckas uHTEeprpeTanus ypaBHEHUU C JBYMsI IEPEMEHHBIMU U CHUCTEM
JIMHEVHBIX YypaBHEHUN C JBYyMs IIepeMEHHbIMU. [Ipumepbl pemeHus cucrem
HEJIMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a/1a4 alreOpandecKuM CIocoOoM.

HucnoBbie HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OAHOU MEPEMEHHOM.
PaBHOCUMIIBHOCTE, HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucrteMbl JIMHENHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DyHKUUH

[lonsitue Qynxuun. OONacTh OMNpPEACTICHUS U MHOXECTBO 3HAYCHUM
¢byukiuu. CriocoOsl 3ajaHus GyHKIIHIMA.

I'paduk dbynkuun. Yrenune cBoicTB ¢GyHkIuu no e€ rpaduxy. [Ipumeps
rpaduKoB QyHKIUH, OTPAXKAIOIINX PeaJbHbIE MPOIECCHI.



ODYHKITMN, ONUCHIBAIONIAE TIPSIMYI0 H OOpaTHYIO TPOIOPIIMOHATLHEIC
3aBrCHMOCTH, HX rpadukn. yHKIHE y = x2, y = x3, y = Vx, y=|x|. Tpadudeckoe
pelIeHnE YPAaBHEHUN U CUCTEM YPABHEHUN.

9 KJIACC

Yucia 1 BIYUCICHUSA

PanrionanbHbie yuciaa, UppalOHANIBHBIE YMCIIA, KOHEYHbIE U O€CKOHEYHBIE
JecATUYHbIE ApoOou. MHOXKECTBO JEeUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHBIE YHCTIa
KaKk OECKOHEUHbIE JeCSTUYHbIE ApoOu. B3aMMHO OIHO3HAYHOE COOTBETCTBHUE
MEXIAY MHOXKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JEUCTBHUS €
JNEUCTBUTEIILHBIMU YUCIIAMH.

Pa3Mepbl 00BEKTOB OKpY’KAIOIIETO MHpPa, UIUTEIHHOCTh MPOLIECCOB B
OKPY’KAIOIIEM MUPE.

[TpubnumxEHHOE 3HaUCHHE BEJIMYUHBI, TOYHOCTH MpubIKeHus. OKpyTriieHne
yucen. [Ipuknaka u oneHka pe3yJibTaTOB BBIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JInneiinoe ypaBHeHue. Penienne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. Penienue ypaBHEHH, CBOASIIIUXCA K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTENEHEN Pa3I0KEHUEM HA MHOXUTEU.

Petienrie npoOHO-palMoOHAIBHBIX ypaBHEHHU. PelieHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ OByMs NEPEMEHHBIMU M €ro rpaduk. PermieHue cucteM IBYX
JIMHEVHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU. PellieHne CUCTeM IBYX YPaBHEHUN,
OJIHO M3 KOTOPBIX JIMHEHHOEe, a Jpyroe — BTopoi creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMbl YPABHEHUN C IBYMS IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 alreOpandecKuM CIoco0oM.

HucioBple HEPABEHCTBA U UX CBOMCTBA.

Pemenune nUHEWHBIX HEPABEHCTB C OAHOW NepeMeHHOU. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OOHOM TmepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass uHTEprpeTanisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUUH

KBanpatnunas dyskius, €€ rpaduk u cpoiictBa. [lapabona, KoopaAHHATHI
BEPUIMHBI TapadoJibl, 0Ch CHMMETPUHU MapabdOIbl.

I'padukn byukmmit: y =kx, y=kx + b, y =k/x, y = x3, y = Vx, y = [x| u nx
CBOMCTBA.

YucioBbie NOCJIEA0BATEIABHOCTH M NIPOTPEeCcCHH



[ToHATHE 4YHKCIIOBOW MOCIEAOBATEIIBHOCTU. 3aJlaHUE IMOCIEI0BATEILHOCTH
peKyppeHTHOI (hopmyiion U popMynoit #-ro YieHa.

Apudmernueckass U reomerpuyeckas mnporpeccuud. DopMmyiibl n-ro 4ieHa
apuMeTHIECKON U TEOMETPUIECKON MPOTrPECCHi, CYMMBI MIEPBBIX # UJICHOB.

N3o0paxenne wieHOB apuPMETHUECKOM M TeOMETPUYECKOW MpOorpeccuid
TOYKAaMH HAa KOOPIMHATHOM IUIOCKOCTHU. JIMHEWHBIM U 3KCIOHEHUHMAIBbHBIM POCT.
CI10’HBIE€ NPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHMS MPOrpaMMbl  yd4eOHOro Kypca
«Anre0Opay» XapaKTepHU3yTCs:

1) naTpuoTHYecKoe BOCIUTAHHE:

NPOSABICHUEM HMHTEpeEca K IMPOLUIOMY M  HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKHA, IIEHHOCTHBIM  OTHOIIEHHWEM K  JOCTH)KEHHSIM  POCCHUCKHX
MAaT€MATUKOB UM POCCUKWCKOM MATEMATHYECKOW IIKOJbI, K MCHOJb30BAHUIO 3TUX
JTOCTHKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpaskIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO O0S3aHHOCTEH TpakJIaHWHA M peau3aliuid ero
MpaB, TMPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOIEAYp T'PakJaHCKOro oOIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTHUYECKUM TMPUMEHECHUEM JOCTHKEHUW HAyKH, OCO3HAHHWEM BaXHOCTHU
MOPaJIbHO-3THYECKUX MPUHIUINOB B I€ITEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PEIIEHUH NPAKTHYECKUX 3a]ad
MaTEMaTUYE€CKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MATEMATHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUM BCEW >KU3HU JUJIsl yCHEITHOM mnpodeccuoHanbHON
NEATeNIbHOCTA U Pa3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4eCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  SMOIMOHAILHOMY UM  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/lau, PEIIECHUN, pPaCCYXKICHUM, YMEHUIO BUIEThH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 TO3HAHMSA:

OpPHEHTAallMEd B JIESITEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAy4HBIX
MpEeICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UYEIOBEKA, MPHUPOJBI U
o0lecTBa, MOHMMAaHUEM MATEeMaTUYECKOM HAayKu Kak c@epbl 4YeloBeYeCKOU
NESITeIbHOCTH, 3TAMOB €€ pa3BUTUA M 3HAYMMOCTH I PA3BUTHS IIUBUIM3ALINH,
OBJIQJICHUEM SI3IKOM MATEMAaTUKH M MATEMAaTHYECKOW KYJbTYpPOM KaK CPEeICTBOM
MO3HAHUA MHpPa, OBJAJCHUEM MPOCTEHUIIMMH HAaBBIKAMHM HCCJIEI0BATEIBCKON
NeSITeIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBAHHE KYJILTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJYYHsA:

FOTOBHOCTBIO MPHUMEHATh MAaTEMaTUYECKUE 3HAHUA B HMHTEpPECax CBOETO
3I0pPOBBS, BEICHUS  3J0POBOro  oOpa3za KU3HU  (30pPOBOE  MHUTAHUE,
cOalaHCUPOBAaHHBIM PEXUM 3aHATUM MW OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIIEKCHUH, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO e MpaBa Jpyroro 4eiaoBeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHHE:

OpHMEHTALMEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHWUW ISl PEIIEHUs 3a1a4
B 00JIACTM COXPAHHOCTH OKPYXAIIIEH Ccpejbl, MUIAaHUPOBAHUS TMOCTYNKOB H
OLICHKM KX BO3MOJKHBIX MOCJIEACTBUI JJIs OKPYKAIOIIEW CpEeabl, OCO3HAHUEM
rJ100adbHOIO XapakTepa SKOJIOrMYeCKUX MpodJieM U MyTeH uX pelieHus;

8) ajanTanus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBUSIX HEOMPEAECIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEM KOMIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y APYrUX J0JIe, mproOpeTaTh B COBMECTHOM JEATEIIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopmynHupoBaTh UEH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUNH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbI€ pElICHUs] U JeUCTBUS, (GOPMYIUPOBATH U OIEHUBATh PUCKU U
MOCJIeICTBUSA, OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI

Ilo3zHaBaTe/ibHBIE YHUBEpPCAJbHBIC yqeﬁﬂme )]CﬁCTBHﬂ

ba3oBble jornueckue aeiicTBUs:

e BBUIBJISITh U XapaKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHHM MEXIy MOHATUIMHU, (POPMYIUPOBATH
ONpPEAECICHNUS] TOHATHM, YCTAHABIMBATHh CYIIECTBCHHBIM  IPU3HAK
KJaccupuKaluy, OCHOBaHUA [JIsi OOOOIIEHWS U CpaBHEHHS, KPUTEPUU
IIPOBOAMMOTO aHAJIN34;

e BOCHpPUHUMATH, (OPMYJIHPOBATH W  NPEOOPa3OBBIBATh  CYXKJCHHUS:
YTBEPAUTENbHBIE W OTpPHULIATENIbHBIC, €JUHUYHBIC, YacTHbIE U OOIIHeE,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeursi B (pakTaX, JAHHBIX, HAOJIONACHUSX U YTBEPKICHUSX,
npejyiaratb ~ KpUTepUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
NIPOTUBOPEUUH;

JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 110 aHATIOTUH;
pa3Oupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUU (MIpsIMbIE U OT
MPOTUBHOI'0), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHbBIE J0KAa3aTelIbCTBA
MareMaTH4eckuX (DakToOB, BBICTpaWBATh AapryMEHTAlMIO, MPUBOAUTH
MpUMEPBI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHoM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIlIeHUs, BBIOMpaTh HaubOoJiee MNOAXOASIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE )]CﬁCTBHﬂI

MCIIOJIb30BaTh BOMPOCHl KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(dbopmynHupoBaTh BOMNPOCH], (UKCUPYIOIIHE MPOTHUBOpeUHe, MpodiieMy,
CaMOCTOSITEJIbHO yCTaHABIIMBaTh HCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

MPOBOJUTH IO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIOKHBIN
AKCHEPUMEHT,  HEOOJIbIIOE  HCCIEAOBAHHME IO  YCTAaHOBJICHUIO
OCOOEHHOCTEH MaTeMaTHYECKOro oOOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXly COOOH;

CaMOCTOSITEIbHO (GOPMYJIUPOBATH OOOOIIEHUST U BBIBOJBI MO pe3yJibTaTamM
MPOBEAEHHOIO0 HAOJIOACHUS, HCCIIEA0BAHUS, OLEHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIEHMI];

MIPOTHO3UPOBATh BO3MOKHOE pPA3BUTUE IIpoOIlecca, a TAKKE BBIJIBUTATh
MPENONIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ unpopmaunmeii:

BBISIBIISITh HEJOCTATOYHOCTh M U30BITOYHOCTH HH(OpMAILMM, JTaHHBIX,
HEOOXOJUMBIX JIJIS PEILICHHUS 33/1auu;

BBIOMpaTh, AaHAJU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IUUHBIX BUJOB U (POPM MpeICTABICHHUS;

BBIOMpaTh (QopMy TNpeAcTaBiIeHUS HHPOpMALMU U WUIIOCTPUPOBATH
pelaeMble 3aJaud  CXEeMaMH, JharpaMMamu, HWHOW rpadukoil u ux
KOMOMHAIHSIMU,

OLICHUBATh HAAEKHOCTh HMH(OPMALMM TO KPUTEPHUSM, MPEAIOKEHHBIM
y4uuTeneM win chopMyIMPOBAHHBIM CaMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme )]CﬁCTBPISI:



BOCIIpUHUMATh U  (HOPMYJIHPOBATh CYXJACHUS B COOTBETCTBUU C
YCJIOBUSIMH M 1IEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX U NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TI0
XOJly pelIeHUs 3a/1aul, KOMMEHTUPOBATh MOJTYyUYECHHBIN pe3yJIbTarT;

B X071 00CYKJI€HHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBbI,
npoOJieMbl, peliaeMoin 3a/1auu, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIE HAa TTIOUCK
pelIeHus, COIMOCTaBIATh CBOU CYXIEHUS C CYXICHUSMH JIPYTHX
YYaCTHUKOB Juajora, OOHapy>XMBaTh pPa3ju4yUe U CXOACTBO IMO3UIIUHU, B
KOppEeKTHOU (popMe popMyIUpOBaTh pa3HOTIACHSI, CBOM BO3PAKEHUS;
NPEACTaBIATh  PE3yJAbTaThl  PEIICHHS  3aJayd,  JKCIIEPUMEHTA,
UCCIIEJIOBAHUSI,  TMPOEKTa,  CaMOCTOATENIbHO  BbIOUMpaTh  (dopmar
BBICTYIUUIEHUS ¢ YUETOM 3aJ1au MPEe3eHTAIlU U OCOOCHHOCTEH ayIuTOPUU;
MOHUMATh W  WCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHJVMBHUAYalbHOW palOOThl MpU pPEHIEHUH YUYEOHBIX MaTeMaTHYECKUX
3ajad;

MPUHUMATH 1€ COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM pabOThI, pacmpeneisaTh BHABI pPadOT, IOroBapHUBATHCH,
o0CyXaaTh MPOLIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX ¢opmax paboTel (oOcyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBI€ IITYPMbl W JIPyTHE), BBINOJHATH CBOIO YacTh
paboThl U KOOPJIUHUPOBATH CBOU JIEUCTBUS C IPYTUMU YI€HAMU KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUNA MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMpPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

PerHﬂTHBHbIe YHuUBEPCAJIbHBIC yqeﬁﬂme )]CﬁCTBHﬂ
CﬁMOOpFaHHSaHHﬂZ

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUs 3aJayu (UK €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS C Y4ETOM HMEIIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUN ¢ YYETOM HOBOM MH(OpMaIIHH.

CaMOKOHTpOHL, 3MOHI/IOHaJILHblﬁ HHTEJJICKT:

BIIaJIETh crmoco0amMy  CaMOIMPOBEPKH, CAMOKOHTpOJIS mporecca u
pe3yJibTaTa pelIeHUs MaTEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPH PELHICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [I€SATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, HAWJIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU IMOCTABICHHOW LIEJIN
U YCIIOBUSIM, OOBSICHITH MPUUMHBI JOCTHKCHUS WM HEJIOCTUKEHUS LIEIIH,
HaxXOJIUTh OLIKUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIbTATBI

K koumy oOyuenuss B 7 kJjacce OOydYarolMiCS TMOIYYUT CIEAYIOIIHE
MpeAMETHbIE PE3YIbTATHI:

Yucsia v BBIYHCTICHUSA

BrinonusaTh, coueTas yCTHbIE W NMHCbMEHHbIE MNPUEMBI, apumeTudyecKue
JEUCTBUS C PAIlMOHATBHBIMU YUCIIAMHU.

HaxonuTh 3HaYeHUs YHCIOBBIX BBIPAXKEHUMN, MPUMEHSATH Pa3HOOOpa3HbIC
CrocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COAEpKaIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT OfHOIN (OPMBI 3alKcHU 4YUCeNl K Apyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYUBATH PAllMOHAIIbHBIC YUCTIA.

OKpyIJIsITh ynCna.

BrINOAHATH TPUKUJIKY U OLEHKY PE3yIbTaTa BBIUMCICHUM, OLICHKY 3HAYEHUM
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH HEUCTBUA CO CTENEHSIMU C HATypaJlbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsT,  OpU3HAKK  JACIUMOCTH,  Pa3loKeHUE Ha  MHOXHUTENIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIC 3aJla4d, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, TPONOPIHOHATBHOCTHIO BEJIMYHMH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIIEHU 3a7a4 ¢ YYETOM OrpPaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpruBaeMbIX 0OBEKTOB.

AnredOpanvecKue BbIPAKCHUS

Hcnonp3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CHUMBOJUKY, MPUMEHSThH
e€ B Mpoliecce OCBOEHUs y4eOHOro MaTepuara.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXKEHUW MpHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Breimonusate  mpeoOpa3oBaHusi  I€JIOTO  BBIPAXEHUS B MHOTOYICH
MPUBEJICHHEM MTOJ00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrInonHAT yMHOXKEHHE OJIHOWIEHAa Ha MHOTOWIEH M MHOTOWIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C MOMOIIBIO
BBIHECEHHMSI 32 CKOOKM OOIEero MHOXUTENS, TPYNIUPOBKU CJIaraeMbix,
puMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[TpuMensTh peodpa3zoBaHKsi MHOTOWICHOB ISl PEIICHUs PAa3IUYHBIX 3a7a4
13 MaTEMAaTHUKHU, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MPAKTUKHU.

Hcnons30BaTh CBOMCTBA CTENMEHEH C HATypaJbHBIMU TOKa3aTeNSIMU IS
npeoOpa3oBaHUs BEIPAKECHUI.



YpaBHeHUs] 1 HEPABEHCTBA

Pemars nuHenHbIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHAS MpaBuUia
Iepexo1a OT UCXOAHOI0 YPABHEHHUS K PAaBHOCUIBHOMY eMy. IIpoBepsaTs, sBusercs
JIA YUCJI0 KOPHEM YPAaBHEHHUS.

[IpumensThs rpaduueckue METOAbI MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX
CHUCTEM.

[logOupars nOpuMepsbl Map YHCEN, SBISIOMUXCA PEHICHUEM JIMHEUHOTO
YpPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JHWHEWHOTO ypaBHEHHS C
JIByMsl TEPEMEHHBIMHU, TOJB3YysSCh T'padUKOM, MPUBOJUTH MNPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTte cuctemsl 1ByX JIMHEMHBIX YPABHEHUHN C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaguiecku.

CoctaBnaTe W pemarb JHUHEHHOEC YPAaBHEHHWE WA CHUCTEMY JIMHEWHBIX
YpPaBHEHUM II0 YCJIOBHUIO 3a0aud, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M NIOJIYYEHHBIN PE3yabTar.

DyHKUUH

N300paxaTh HA KOOPJAUHATHOU MPSIMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJAUHATAM, JIy4YH, OTPE3KHU, UHTEPBAJbI, 3alIMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMmedaTh B KOOPJIMHATHOW IUIOCKOCTA TOYKHM MO 3aJaHHBIM KOOpPJIHWHATaM,
cTpouth rpaduku nuHerHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuchiBaTh € MOMOIIbIO (YHKIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE, LI€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOJUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHune GyHKIIMU IO 3HAYEHUIO €€ apryMEHTa.

[Tonumars rpaduueckuil cnoco0 MpeAcTaBiIEHUS W aHaiIW3a UH(OpMAaINH,
U3BJIEKATh U UHTEPHPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB PEaTIbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K konmy oOyuenuss B 8 kjacce oOydYaromuiicsi TMOIYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YIbTATHI:

Yucia 1 BIYUCICHUSA

Hcnonp30BaTh HadallbHBIE NPEACTABIEHUS O MHOXECTBE JECWCTBUTEIIBHBIX
quces JJisi CpaBHEHUs, OKPYTJICHUSI U BBIYMCICHUH, N300pakaTh JA€HCTBUTEIbHbBIE
YHYCJIa TOYKAMUA HA KOOPJAUHATHOU MPSIMOM.

[IpumensaTs noHSATHE apUPMETHUYECKOrOo KBAJApPaTHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE€ KOPHU, UCIOJB3Ysl MPU HEOOXOIUMOCTH KaJbKYJATOP, BBITOIHITH
npeoOpa3oBaHus BBIPAXKEHUM, COAEpPKAIMX KBaJApaTHbIE KOPHHU, MCIONb3Ys
CBOMCTBA KOPHEW.



Hcnonp3oBaTh 3anucu OONBIIMX U MAJIBIX YHCEN C MOMOIIbIO JAECATUYHBIX
npo0Oeit u creneHei yncia 10.

AnredOpanvecKue BbIPAKCHUS

[IpuMeHSATh, TMOHATHE CTENEHH C IEeJIbIM  IOKA3aTelIeM, BBIMOJIHATD
npeoOpa3oBaHus BRIPAXKEHU, COJIEPHKAITUX CTENEHHU C LIEJIBIM IMOKA3aTEIEM.

BrINOAHATH TOXIIECTBEHHBIE MPEOOPa30BAHUS PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MpaBWJI JSUCTBUN HAJl MHOTOUJIEHAMH U alreOpandyecKuMu JIpoOsiMHu.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKUTEIIHN.

[TpuMensTh peodpa3zoBaHMs BHIPAXKEHUM ISl pELICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeliHble, KBaJpaTHbIE YpaBHEHUSI U PAlMOHAJIbHBIC YpaBHEHHS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

IIpoBoaUTh MpOCTENUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPeACTaBIeHUN (yCTaHABIUBATh, UMEET
U ypaBHEHUE WJIM CHCTEMa ypaBHEHUW PEIICHUS, €CIU HUMEET, TO CKOJIbKO, U
npodee).

[lepexonuth OT cioBeCHON (HOPMYIHMPOBKU 3ajauu K e€ anreOpanyeckoit
MOJENH C TIOMONIbI0O COCTABJICHUS YPAaBHEHHUS WM CHCTEMBbI ypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHBIN Pe3ybTarT.

[IpuMeHsTh, CBOWCTBAa YMCIOBBIX HEPABEHCTB IS CPAaBHEHUS, OICHKH,
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM MNEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpaMyecKy0 WUIIOCTPAllUI0 MHOXKECTBa pPEIIEHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUUH

[TonnMaTs ¥ KCMONIB30BaTh (PYHKIMOHAIBHBIE MOHITHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHUS), ONMPEACNSATh 3HAUYCHHE (PYHKIUHM IO 3HAYECHUIO
apryMeHTa, OnpeaeisaTh CBOMCTBA (DYHKIUU 10 €€ TpaduKy.

CrtpouTth rpaduku 3J1eMEeHTApHbIX PYHKIHUN BUIA:

y=kix, y =x2, y = x3,y = |x|, y = VX, ONHCHIBATb CBOICTBA YHCIOBOM
byHkiuu 1o e€ rpaduxy.

K konmy oOyuenuss B 9 kjacce oOydYaromuiicsi TMOIMYYUT CIEAYIOIIHE
MpeAMETHbBIE PE3YIbTATHI:

Yucsia v BBIYHCTICHUSA

CpaBHUBATH U YIOPSAIOUYUBATH PAllMOHAIIbHBIC U UPPAllMOHATIBHBIE YHUCIIA.

Breimonusate apudmeTndeckue JEUCTBHS C palMOHAIBHBIMU UHCIAMH,
coueTass YCTHbIE U THCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCIEHUS C
UppaIMOHABHBIMU YUCIIAMU.



HaxonuTe 3HaueHWsT CTENEHEM C LENbIMH MOKA3aTesIMU W KOPHEM,
BBIUKCIISITH 3HAYCHUS YUCITOBBIX BBIPAKECHUI.

OKpyrisTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUIKY peE3yJibTaTa
BBIUKMCJIEHUH, OLIEHKY YUCIIOBBIX BBIPAKECHUM.

YpaBHeHUsl 1 HEPABEHCTBA

PemiaTte nuHENHBIE W KBAJAPATHBIE ypPaBHEHHUs, YPABHECHUS, CBOASIIMECS K
HUM, MPOCTEHIITINE TPOOHO-PAIIMOHATIBLHBIE YPaBHEHUS.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHHU C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JIMHEWHBIM.

Pemate TekcTOBBIE 3ajaud  anreOpanuecKUM CHOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

IIpoBoauTh MpOCTENUIINE UCCIEAOBAHUS YPAaBHEHUN U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
M ypaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEUICHHMS, €CIU UMEET, TO CKOJBKO, U
npodee).

Pemrate nuHeliHbIE HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pakaTh
pEIICHNE HEPABEHCTB HA YMCIIOBOW IPSIMOM, 3aMUCHIBATh PEIIEHUE C MOMOIIBIO
CUMBOJIOB.

Pematrp cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YHCJIOBOU MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIKO CUMBOJIOB.

Hcronbs30BaTh HEpABEHCTBA MPU PEIIEHUN PA3JIUYHBIX 3a/1a4.

DyHKUUH

Pacno3naBath (yHKIMKM U3y4eHHBIX BUJIOB. [loka3biBaTh CXEMAaTHYECKU

pacnoy0XeHHe Ha KOOPAMHATHOW IJIIOCKOCTH rpaduKoB PYHKIMH BUOA: y = kx,
=hx+b y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI KO3 PUIMEHTOB, OMUCHIBATH CBOUCTBA (DYHKITUH.

Ctpouth U HU300pakaTh CXeMaTUUECKU TpadUKd KBaJAPATUYHBIX (PYHKIUM,
OMUCHIBATh CBOMCTBA KBAPATUYHBIX (PYHKIIUMA MO UX TpaduKam.

Pacno3naBath KBagpaTHUHYI (QPYHKIUIO 1O (OpMyJie, MPUBOJIUTH MTPUMEPHI
KBaJpaTUYHBIX (QYHKIUNA U3 peaibHOU KU3HU, PUBHKU, TEOMETPHH.

Yuc/ioBbIE MOCIE10BATEIbHOCTH M MPOTPeccun

Pacnio3naBath apuMETHYECKYI0 U TE€OMETPUUYECKYI0 MPOTrpecCuH MpH
pa3HBIX criocobax 3a1aHusl.

BpIMOnHATh BBIYMCIAEHUS C UCHOJb30BaHMEM (opMyn n-ro 4ieHa
apupMeTHIECKON U TEOMETPUIECKON MPOTrPECCHi, CYMMBI MIEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEILHOCTH TOYKAMU Ha KOOPJAUHATHOU
MJIOCKOCTH.



Pemrate 3amaum, CBS3aHHBIE C YHCIOBBIMU IIOCIEIOBATEIBHOCTSIMU, B TOM
4ucie 3aJja4u U3 peadbHOM KU3HU (C UCIOJIB30BAHUEM KaJIbKYISATOpPA, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosaunuyectBo yacos
HanmeHoBaHMe pa3jeioB U TeM
Ne i/ KonTpoabnbie | IIpakTut
NMPOrpaMMsbl Bcero
padoThI padoThI
1 Uucna u BeruucineHus. Panmonanbabie 75 )
qucia
2 AnrebpanuecKie BHIPAKCHHS 27 3
3 VYpaBHEHHUS U HEPABEHCTBA 20 2
4 Koopaunats! u rpaduku. OyHKIMmn 24 2
5 [ToBTOpEeHUe u 0600IIeHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 10 0




8 KIIACC

KosaunuyectBo yacos
HanmMeHoBaHMe pa3jeioB U TeM
Ne i/ KonTpoabnbie | IIpakTnt
NMPOrpaMMsbl Bcero
padoThI padoThI
1 UYucna u Belunciienus. KBagpatuele KopHU 15 1
) Yucna u BerurcneHus. CTeneHp ¢ LeIbIM 7 |
nokasaresem
3 AnrebpanuecKie BHIPAKECHHUSL. 5 1
KBanpatsslii TpExuneH
AnrebpanuecKie BHIPAKCHHUSL.
4 15 1
Anrebpanueckas 1poob
5 VYpaBHeHus 1 HepaBeHCTBa. KBajpaTHbIE 15 |
ypaBHEHHS
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 |
YPaBHEHUU
7 YpaBHeHHUs U HepaBeHCTBA. HepaBeHncTBa 12 1
8 Oynkuuu. OCHOBHBIE TOHITHUS 5 1
9 @ynkuun. Yucnossie GyHKINN 9 1
10 [ToBTOpEeHUE u 0600IIeHNE 6 1
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0




9 KITIACC

HanmeHoBaHMe pa3jeioB U TeM

KoaunuyecTBOo 4acoB

Ne n/m Koutpoabubie | IpakTuu
NMPOrpaMMsbl Bcero
padoThI padoThI
1 Yucna u BeiuncieHus. JlelcTBUTENbLHBIE 9 1
qucia
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1
OJIHOM IIEPEMEHHON
3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 )
YPaBHEHUHU
4 YpaBHeHHUs U HepaBeHCTBA. HepaBeHncTBa 16 1
5 OyHKIHH 16 1
6 Yucnossle IOCIEI0BATEILHOCTH 15 2
7 [ToBTOpeHuUe, 06001IIEeHNE, CHCTEMAaTHU3AIIUS 18 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 10 0







IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos
Ne n/m Tema ypoka KonTtpoJbHbIe
Bcero
padoThI

1 ITonsATHE panMOHAIBHOIO YKCTIA 1

) Apudmernveckue AeHCTBUS C 1
panroHaTbHBIMU YUCIAMHU

3 Apudmernueckue AeHCTBUS C 1
panoHaTbHBIMU YHCIAMHU

4 Apudmernveckue AeHCTBUS C 1
panroHaTbHBIMU YHCIAMHU

5 Apudmernveckue AeHCTBUS C 1
panroHaTbHBIMU YHCIAMHU

6 Apudmernyeckue IeHCTBUS C 1
panroHaTbHBIMU YHCIAMHU

. CpaBHeHue, ynops10uuBaHue 1
panMoHaIbHBIX YHCET

2 CpaBHeHUe, ynops10uuBaHe 1
panMoHaIbHBIX YHCET

9 CpaBHeHue, ynops10uuBaHe 1
panMoHaIbHBIX YHCET

10 CreneHns ¢ HaTypaJbHBIM [10Ka3aTEIEM 1

11 CreneHns ¢ HaTypaJbHBIM [10KA3aTEIEM 1




12 CreneHns ¢ HaTypaJbHBIM [10Ka3aTEIEM
y
13 CreneHs ¢ HaTypaJbHBIM [10KA3aTEIEM
y

Konrponsnas pabdora "JlelicTBus ¢

14 alMOHAILHBEIMA YKCcIaMu"
p

15 Pemienne ocCHOBHBIX 33124 Ha APOOH,
MIPOILICHTHI U3 PeabHON MPAKTHUKH

16 Pemienne oCHOBHBIX 33124 Ha APOOH,
MPOILICHTHI U3 PeabHON MPAKTHUKH

17 Pemienne ocHOBHBIX 33124 Ha APOOH,
MPOIICHTHI U3 PeabHON MPAKTHUKU

18 Perienne oCHOBHBIX 33124 Ha APOOH,
MPOIICHTHI U3 PeabHON MPAKTHUKH

19 [Tpu3HaKK ETUMOCTH, Pa3IOKEHUS Ha
MHOKUTENN HATypaJIbHBIX YHCET

20 [Tpu3HaKK ETUMOCTH, Pa3IOKEHUS Ha
MHOKHUTENN HAaTypaJIbHBIX YHCET

71 Peanbuble 3aBucumoctu. Ilpsamas u
oOpaTHast MPOMOPIIUOHATBHOCTH

2 Peanbuble 3aBucumoctu. Ilpsamas u
oOpaTHast MPOMOPIIUOHATBHOCTH

73 Peanbuble 3aBucumoctu. Ilpsamas u
oOpaTHast MPOMOPIIMOHATBHOCTH

24 Peanbuble 3aBucumoctu. Ilpsamas u
oOpaTHast MPOMOPIIUOHATBHOCTH

)5 KonrpomnbHas pabora o teme

"PanoHanbHbIe yncia'




26

BykBeHHBIE BBIDAKECHUS

IIepemenHsble. JlonyCTUMBIE 3HAYCHUS

27
MEPEMEHHBIX

28 Dopmyibl

29 Dopmyiibl
[IpeoOpazoBaHre OYKBEHHBIX BBIPAKCHHUIH,

30 pacKpbITHE CKOOOK U TIPUBEICHUE
MOIOOHBIX ClTaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUM,

31 pacKphITHE CKOOOK U IPUBEJCHHE
MOIOOHBIX ClTaraeMbIX
[IpeoOpazoBaHre OYKBEHHBIX BBIPAKCHUM,

32 pacKpeITHE CKOOOK U IPUBEJCHHE
MOOOHBIX CTaraeMbIX

3 KonrtponsHast padora "[IpeobpazoBanue
BBIpaKEHUI"

34 CBoiicTBa CTETICHH C HATYPAIbHBIM
MoKa3aTeyieM

35 CBoiicTBa CTETIEHH C HATYPAIbHBIM
MoKa3aTeieM

36 CBoiicTBa CTETICHH C HATYPAIbHBIM
MoKa3aTeyieM

37 MHorousneHsl

38 MHorouseHsl

39 CnoxxeHue, BRIUUTAaHUE, YMHOKEHUE




MHOI'OYJICHOB

CnoxxeHue, BRIUUTAaHUE, YMHOKEHUE

40
MHOTOYWJIEHOB

A1 CrnoeHnue, BBIYUTaHUE, YMHOXKEHHE
MHOTOYWJIEHOB

42 Konrponsnas padora "MHorouieHst"

43 @opMyJIbl COKpAIIEHHOTO YMHOXEHUS

44 @opMyJIbl COKpPAIIEHHOTO YMHOXEHUS

45 @opMyJIbl COKpPAIIEHHOTO YMHOXEHUS

46 @opMyJIbl COKpPAIIEHHOTO YMHOXEHUS

47 @opMyJIbl COKpPAIIEHHOTO YMHOXEHUS

48 Pa3noxeHre MHOrO4I€HOB HA MHOKUTEIIN

49 PasnoxeHre MHOrO4I€HOB HA MHOKUTEIIN

50 Pa3noxeHre MHOro4I€HOB HA MHOKUTEIIN

51 PasnoxeHre MHOrO4I€HOB HA MHOKUTEIIN

5 KonrpomnbHas pabora o teme
"Anrebpanyeckue BbIpakeHus"

53 VYpaBHeHMe, ITpaBuia Mpeodpa3zoBaHus

YPaBHEHUsI, PABHOCUJIBHOCTh YPaBHEHUU




JIuHeliHOE ypaBHEHHUE C OHOMI

54 IIEPEMEHHOM, PELICHHUE JTUHEHHBIX
YPaBHEHUHU
JIuHeliHOe ypaBHEHHUE C OJHOMI

55 [IEPEMEHHOM, PELICHUE JTUHEHHBIX
YPaBHEHUU
JIuHeliHOE ypaBHEHHUE C OHOMI

56 IIEPEMEHHOM, pelIeHNE TMHENHBIX
YPaBHEHUHU

57 Pewrenue 3aga4 ¢ MoMoOIIBIO YPaBHEHUM

58 Pewrenue 3aga4 ¢ MoMoOIIBIO YPaBHEHUM

59 Pewrenue 3aga4 ¢ MoMoOIIBIO YPaBHEHUM

60 Konrpomnsnas padora "Permenune 3a1aq”

61 JIuHeliHOe ypaBHEHHUE C IBYMsI
NepEMEHHBIMH U ero rpaduk

62 JIuneliHOE ypaBHEHUE C IBYMsI
NEepEMEHHBIMH U €ro rpaduk

63 Cucrema 1ByX JTMHENHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

64 Cucrema 1ByX JTUHENHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

65 Cucrema 1ByX JTMHENHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JTMHENHBIX YpaBHEHUH C




ABYMs IICPEMCHHBIMU

67 Pemenue cucreM ypaBHEHUI

68 Pemenue cucreM ypaBHEHUI

69 Pemenue cucreM ypaBHEHUI

70 Pemenue cucreM ypaBHEHUI

71 Pemenue cucreM ypaBHEHUI

7 KonrtponsHas padora o teme "JIuHeiHbie
ypaBHEHHUA"

73 Koopaunara Touku Ha npsmoi

74 Hucnossle MPOMEKYTKHU

75 Hucnossle MIPOMEKYTKHU

76 PaccrosiHre Mex 1y 1ByMs TOUYKaMHU
KOOPJAMHATHOU NPSMOK

77 PaccrosiHre Mex 1y 1ByMs TOUYKaMHU
KOOPJAMHATHOU NPSMOKN

73 [IpsmMoyronbHast cUCTeMa KOOpIUHAT Ha
TUIOCKOCTH

79 [IpsmoyronbHast cUCTeMa KOOpIUHAT Ha
TUIOCKOCTH

20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

81 [Tpumeps! rpaduKoB, 3a1aHHBIX

bopmynamu




[Tpumeps! rpaduKoB, 3a1aHHBIX

82
bopmynamu

23 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

’4 Yrenue rpaukoB peabHBIX
3aBUCUMOCTEHN

85 Konrponsnas padora "['papuku"

86 [Tousatue QyHKIUN

87 I'padux QyHKIIIN

88 CoiicTBa (hyHKIHIA

&9 CoiicTBa (hyHKIHIA

90 Jluneiinas ¢pyHKuusA

91 Jluneitnas GpyHKIuS

92 [TocTpoenue rpaduka JTMHEHHON QyHKITIH

93 [TocTpoenue rpaduka JTMHEHHON QyHKIIH

94 I'padux pynkuum y =|x|

95 I'padux pynkuum y =|x|

96 KonrpomnbHas pabora o teme
"Koopnunats! u rpadpuku. OyHkimmn"
[ToBTOpEHNE OCHOBHBIX MOHATHNA U

97 METOJIOB Kypca 7 Kiacca, 0000IIeHme

3HAHUN




[ToBTOpEHNE OCHOBHBIX TOHATHI U

98 METOJIOB Kypca 7 Kiacca, 0000IIeHme 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHI U

99 METOJIOB Kypca 7 Kiacca, 0000IIeHme 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHI U

100 METOJIOB Kypca 7 Kiacca, 0000IIeHme 1
3HAHUU

101 HTorosas KOHTpoJbHAsA paboTa 1 1
[ToBTOpEHHE OCHOBHBIX MOHSATHI U

102 METOJIOB Kypca 7 Kiacca, 0000IIeHme 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10




8 KIIACC

KoaunuyecTBOo 4acoB

Ne n/m Tema ypoka KounTtpoJbHbie
Bcero
padoThI

1 KBazparHblii KOpeHb U3 UuCiIa 1

2 [TonsaTue 06 UpparMOHAIEHOM YHCIIe 1

3 JlecATHUHBIE TPUOIHKEHUS |
UppaLlOHAIBHBIX YHCET

4 JlecATHUHBIEC TPUOIHKEHUS |
UppaLiOHAJIBHBIX YHCET

5 JleicTBUTENBHBIC YKCIIa 1

6 CpaBHEHHUE NEHCTBUTENBHBIX YUCEI 1

7 CpaBHEeHUE NEHCTBUTENBHBIX YUCEI 1

8 Apudmerniyeckuil KBaJJpaTHBIN KOPEHb 1

9 VYpaBHeHue BUa X = a 1

10 CBoiicTBa apu(MeTHUECKUX KBAJPATHBIX 1
KOpHEH

1 CBoiicTBa apu(MeTHUECKUX KBAJPATHBIX 1
KOpHEH

12 [IpeoOpa3oBaHue YHCIOBBIX BHIPAKECHUH, 1
COJIEpIKAINX KBAJIPATHBIE KOPHU

13 [IpeoOpa3oBaHue YNCIOBBIX BHIPAKCHUH, 1
COJIEpIKAINX KBAJIPATHBIE KOPHU

14 [IpeoOpa3oBaHue YHCIOBBIX BHIPAKCHUH, 1




COACPIKAIIUX KBAAPATHBIC KOPHU

KonrtponsHas padora "KBanparusie

15 "
KOpHU

16 CrerneHsn ¢ IeIbIM ITOKa3aTeIeM
CrannapTHas 3anuch uncia. Pazmepsl
00BEKTOB OKPY’KaOIIEro Mupa (ot

17 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX
00BEKTOB), [UIMTETLHOCTh MIPOIIECCOB B
OKPY’KaloIlleM MUPE

18 CBOICTBA CTEIEHU C I[€JILIM ITOKA3aTEIEM

19 CBOICTBA CTEIEHU C I[€JILIM ITOKA3aTEIEM

20 CBOICTBA CTEIEHU C I[€JILIM ITOKA3aTEIEM

21 CBOICTBA CTEIEHU C I[€JILIM ITOKA3aTEIEM

” KonrpomnbHas padora: "CBoiicTBa cTeneHu
C LIEJIBIM ITOKa3aTeaeMm"

23 KBanpatsslii TpéxuneH

24 KBanpatsslii TpéxuneH

75 PasnoxeHne KBapaTHOro TpEXUICHa Ha
MHOYHUTEIHN

26 PasnoxeHne KBapaTHOro TpEXUiIcHa Ha
MHOYHUTEIHN

7 KonrpomnsHas pabota o temam

"KBanparssie kopHU. CTeneHu.




KBanpatuslii TpexusneH"

28 Anrebpanueckasi 1poob

29 JlommycTuMBble 3HAYCHUS IEPEMECHHBIX,
BXOJISIIIMX B JITeOpanyecKue BHIPAKCHUS

30 JlommycTuMBble 3HAYCHUS IEPEMECHHBIX,
BXOJISIIINX B JIT€OpanyecKue BHIPAKCHUS

31 OcHOBHOE CBOMCTBO anredpanyeckon
apoou

32 Coxpamenue apobeit

33 Coxpamenue apobeit

34 Coxpamenue apobeit

35 CroxeHne, BHIYUTAHUE, YMHOXKCHUE U
JeneHne anreOpandeckux apooei

36 CroxeHue, BHIYUTAaHUE, YMHOXKCHUE U
JeneHne anreOpandeckux apooei

37 CroxeHue, BHIYUTAaHUE, YMHOXKCHUE U
JeneHne anreOpandeckux apooei

18 CroxeHue, BHIYUTAaHUE, YMHOXKCHUE U
JeneHne anreOpandeckux apooei

39 ITpeoOpa3oBaHue BhIpaXKEHHIA,
coJiep KaluX anredpandyeckue Apoou

40 ITpeoOpa3oBanue BhIpaXKEHHIA,
coJiep KaluX anredpandyeckue Apoou

41 [TpeoOpa3oBaHue BhIpaXKEHHIA,




coJiep KalIuX anredpandyeckue Apoou

KonrpomnbHas pabota o teme

42
"Anrebpanyeckas 1poos"

43 KBanpaTtHoe ypaBHEHUE

44 HenonHoe kBanpaTHOE ypaBHEHUE

45 Henonnoe xkBagpatHoe ypaBHEHUE

46 ®opMyia KOpHEW KBaIpPaTHOIO
YpaBHEHHUS

47 ®opMyia KOpHEW KBaIpPATHOIO
YpaBHEHHUS

43 dopMyia KOpHEW KBaIPATHOIO
YpaBHEHHUS

49 Teopema Buera

50 Teopema Buera

51 Pemenue ypaBHeHUM, CBOIAIIUXCS K
KBaJIpaTHbIM

59 Pemenue ypaBHeHUH, CBOIAIIUXCS K
KBaJIpaTHbIM

53 [Ipocreiimme qpoOHO-paIIIOHANBHbIE
YpaBHEHHUS

54 [Tpocreiimme qpoOHO-paIIOHANBHbIE
YpaBHEHHUS

55 Perrenue TeKCTOBBIX 3a4a4 C IIOMOILBIO




KBaJPaTHBIX YPAaBHECHUI

Pelienne TEKCTOBBIX 3aaa4 ¢ IOMOIIBIO

56 KBaJPaTHBIX YPAaBHCHUI

57 KonrpomnbHas pabora o teme
"KBanparsble ypaBHeHuUs"
JIuneliHOe ypaBHEHUE C IBYMs

58 NepeMEHHBIMH, €ro rpaduk, mpuMepbl
pELIEHNs YPAaBHEHUH B LIENBIX YUCIIAX
JIuHeliHOe ypaBHEHHUE C IBYMsI

59 NepeMEHHBIMH, €ro rpaduk, mIpuMepbl
pELIEHNs YPAaBHEHUH B LIENBIX YUCIIAX
JIuneliHOe ypaBHEHHUE C IBYMsI

60 NepEeMEHHBIMH, €ro rpaduk, mIpuMepbl
pELIEHNs YPAaBHEHUH B LIENBIX YUCIIAX

61 Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU

62 Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHHUH C IBYyMs IEPEMEHHBIMU

63 Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU

64 IIpuMepsl perieHus: CUCTEM HEJTUHENHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU

65 IIpuMepsl perieHus: CUCTEM HEJTUHENHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU
I'paduueckast UHTEpIIpETAUS YPABHEHUS

66 C IByMs IIEPEMEHHBIMHU U CUCTEM

JIMHEWHBIX YPAaBHEHUU C JIByMs
IIEPEMEHHBIMU




I'paduueckast UHTEpIIpETALUS YPABHEHUS
C ABYMS IIEPEMEHHBIMU U CUCTEM

67 JIMHEWHBIX YPAaBHEHUN C JBYyMs
IIEPEMEHHBIMU

63 Pelrenne TEKCTOBBIX 3a7a4 € IIOMOIIBIO
CUCTEM ypaBHEHUH

69 Pelrenne TEKCTOBBIX 3a7a4 € IIOMOIIBIO
CUCTEM ypaBHEHUH
KonrtponsHas padora "Pemenue

70 TEKCTOBBIX 33/]1a4 C [IOMOIIBIO CUCTEM
ypaBHEHHUI"

71 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA

72 Yucnossle HEPAaBEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 01HOI TepeMEHHON

74 JIuHeliHbIe HEPaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

75 JIuHeliHbIe HEpaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

76 JIuHeliHbIe HEpaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

77 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pelIeHue

73 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pelIeHue

79 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pelIeHue

20 N300paxkeHue pereHus TMHEHHOTO

HCPAaBCHCTBA U UX CUCTCM Ha YHCIJIOBOM




IpsAMOM

N300paxkeHue pereHus JTMHEHHOTO

81 HEPABEHCTBA U UX CUCTEM HA YUCIIOBOU
IpsAMOM

%) KonrpomnsHas pabora no remam
"HepaBenctBa. CucteMsl ypaBHEHUIT"

83 [Tonsatue QyHKIUN

84 O6nacTp ornpeneeHus] 1 MHOKECTBO
3Ha4eHUH (PYHKIUU

85 CrniocoOsI 3a1anust pyHKIUI

86 I'padux GyHKIIIN

%7 KonrponsHas padora: "CsoiicTBa
¢byHKIMH, UX 0TOOpakeHue Ha rpadpuke”

28 Yrenue 1 nocTpoeHue rpaduKoB
byHKIII

29 [Tpumeps! rpadukoB HyHKINH,
OTpaXKAIOIIKX peabHbIE MPOLECCHI
@OyHKIUY, OMUCHIBAIONINE MIPSIMYIO U

90 00paTHYIO MPONOPIIHOHAIEHBIE
3aBHCUMOCTH, UX IpauKu

91 I'unepOona

92 I'unepOona

93 I'padux QyHkIHMN y = X?

94 I'padux QyHkIHMN y = X?

95 QOynkuun y =x%, y =x3, y = VX, y = |x[;




rpaduueckoe peneHre ypaBHeHUH 1
CUCTEM ypaBHEHUH

KonrponbHas padora: "®yHkumu y =x2, y
96 =x3,y = VX, y = |x|; rpaduueckoe

pelieHrue ypaBHEHUN U CUCTEM
ypaBHEHHUI"

[ToBTOpEHNE OCHOBHBIX TOHATHI U
97 METOJI0B KypcOB 7 U 8 KJIacCoB,
000011IeHNe 3HAaHU]

[ToBTOpEHNE OCHOBHBIX TOHATHIN U
98 METOJI0B KypcOB 7 U 8 KJIacCoB,
000011IeHNe 3HaHUH

[ToBTOpEHNE OCHOBHBIX TOHATHI U
99 METOJI0B KypcOB 7 U 8 KJIacCoB,
000011IeHNe 3HAaHU]

[ToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOJIOB KypCOB 7 U 8 KJIacCOB,
00001IeHe 3HAHUI

101 HTorosas KoHTpoJbHAsA paboTa

[ToBTOpEHNE OCHOBHBIX TOHATHI U
102 METOJIOB KypCOB 7 U 8 KJIacCOB,
00001IeHe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102




9 KITIACC

Ne i/

Tema ypoka

KoaunuyecTBOo 4acoB

Bcero

KonTpoabHbie
padoThI

PanmonanbHbIe yncia, UppalMoHaIbHbIC
Ypciia, KOHEYHbIE U OECKOHEYHEIE
JeCSITUYHBIC POOH

MHOKECTBO JI€HCTBUTEIBHEBIX UHCEI,
JCHCTBUTEIBHBIC YHCIIa KaK OCCKOHCUHBIC
JeCATUYHbIE Tpoou

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEK/ly MHOKECTBOM JEHCTBUTEIIBHBIX
YHUCEJl U MHOYKECTBOM TOYEK KOOPIAMHATHON
IpsAMOM

CpaBHeHUE 1eHCTBUTENBHBIX YUCEl,
apupMeTHYeCcKHe JeHCTBUS C
JEeWCTBUTENLHBIMU YHCIIaAMHU

[TpubmmkEHHOE 3HAYCHUE BETUYHHEI,
TOYHOCTh MPUOIKEHUS

OxkpyriieHue uucen

OxkpyriieHue uncen

[Ipukuaka v oLleHKa pe3yabTaToOB
BBIUMCIIEHUN

KonTponbnas padota "[Ipukuaka u oreHka
pE3yJIbTaTOB BBIUMCICHUN"

10

JIunelinoe ypaBHeHue. Pemenue




YpPaBHEHUH, CBOIAIINUXCA K TUHEUHBIM

JIunelinoe ypaBHeHue. Pemenue

1 YpPaBHEHUH, CBOIAIINUXCSA K TUHEUHBIM

12 KBanpatHoe ypaBHeHue. Pemienne
YPaBHEHUH, CBOAAIIMXCS K KBaJAPAaTHBIM

13 KBanpartHoe ypaBHeHue. Pemienne
YPaBHEHUM, CBOAAIIMXCS K KBaJAPAaTHBIM

14 bukBangpaTHbie ypaBHEHUS

15 bukBanpaTHbie ypaBHEHUS
[IpuMepsl perieHus: ypaBHEHUN TPETbEU U

16 4eTBEPTOM CTENEHEH pa3IoKEHUEM Ha
MHOXXHUTEIN
[IpuMepsl perieHus: ypaBHEHUN TPETbEU U

17 YETBEPTOU CTEIICHEH Pa3JIOKEHUEM Ha
MHOXXHUTEIN

13 Pemenue npoOHO-palinoOHAIBHBIX
ypaBHEHUN

19 Pemenue npoOHO-palinoOHAIBHBIX
ypaBHEHUN

20 Pemnrenue TeKkCTOBBIX 3a1a4
anreOpandeckuM METOJIOM

71 Pemnrenue TeKCTOBBIX 3a1a4
anreOpandeckuM METOJIOM

2 Pemntenue TeKkCTOBBIX 3a1a4
anreOpandeckuM METOJIOM

23 KonrtpomnbHas pabora no Teme "YpaBHEeHUs




C OJIHOM TIepeMeHHOI"

24

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €T0
rpaduk

25

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €T0
rpaduk

26

Cucrema 1ByX JTMHENHBIX YpaBHEHUH €
JBYMsI IGPEMEHHBIMU U €€ PELICHUE

27

Cucrema 1ByX JTMHENHBIX YpaBHEHUH C
JBYMsI IGPEMEHHBIMU U €€ PELICHUE

28

Cucrema 1ByX JTMHENHBIX YpaBHEHUH €
JBYMsI IGPEMEHHBIMU U €€ PELICHUE

29

Kontpopinbnas pabota: "Cucrema aByx
JIMHEWHBIX YPAaBHEHUU C JIByMs
IIEPEMEHHBIMU U €€ pelieHue"

30

Pewrenue cucrem IByX ypaBHEHHM, OHO U3
KOTOPBIX JINHEWHOE, a APYroe — BTOPOM
CTEIIEHU

31

Pewrenue cucreM IByX ypaBHEHHM, OHO U3
KOTOPBIX JINHEWHOE, a APYroe — BTOPOM
CTEIIEHU

32

Pewrenue cucreM IByX ypaBHEHHMU, OHO U3
KOTOPBIX JINHEWHOE, a APYroe — BTOPOM
CTEIIEHU

33

Pewrenue cucrem IByX ypaBHEHHMU, OAHO U3
KOTOPBIX JINHEWHOE, a APYroe — BTOPOM
CTEIIEHU

34

I'paduueckast MHTEpIIPETALIUS CHCTEMBI
YPaBHEHUH C ABYMS IIEPEMEHHBIMU




Pemnrenue TeKCTOBBIX 3a1a4

35
anreOpandeckuM crnocoOom

36 Pemntenue TeKkCTOBBIX 3a1a4
anreOpandeckuM crnocoOom

37 KontponsHas padora no Teme "Crucremsl
ypaBHEHHUI"

38 YucnoBble HEPABEHCTBA U UX CBOMCTBA

39 YucnoBble HEPABEHCTBA U UX CBOMCTBA

40 JIuHeliHbIe HEPaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

A1 JIuHeliHbIe HEpaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

4 JIuHeliHbIe HEpaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

43 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pelIeHue

44 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pelIeHue

45 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pelIeHue

46 KBanpaTHble HEpaBEHCTBA U UX PEILLIEHUE

47 KBanpaTHble HEpaBEHCTBA U UX PEILIEHUE

48 KBanpaTHble HEpaBEHCTBA U UX PEILIEHUE

49 KBanpaTHble HEpaBEHCTBA U UX PEILLIEHUE




50

KBanpaTHble HEpaBEHCTBA U UX PEILLIEHUE

I'paduueckast UHTEpIIpETAIIUS HEPABCHCTB

51 U CHCTEM HEPaBEHCTB C JIByMs
nepeMeHHBIMU
I'paduueckast UHTEpIIpETAIIUS HEPABCHCTB

52 U CHCTEM HEPaBEHCTB C JIByMsI
nepeMeHHBIMU

53 KonrpomnbHas pabora o teme
"HepaBencrsa"

54 KBanpatnunas ¢pyHkuus, e€ rpaduk u
CBOMCTBa

55 KBanparnunas ¢pyHkuus, e€ rpaduk u
CBOMCTBa

56 KBanpatnunas ¢pyHkuus, e€ rpadpuk u
CBOMCTBa

57 [Tapabona, KOOpIUHATHI BEPIIUHEI
napaboIibl, OCh CHUMMETPUH 1apaldoIbl

58 [Tapabosa, KOOPIUHATHI BEPIIUHEI
napaboIibl, OCh CHUMMETPUH 1apadoIbl

59 [Tapabona, KOOpIUHATHI BEPIIUHEI
napaboIibl, OCb CHUMMETPUH 1apaldoIbl

60 [Tapabosna, KOOpIUHATHI BEPIIUHEI
napaboIibl, OCh CHUMMETPUH 11apaldoIbl
[Tapabona, KOOpIUHATHI BEPIIUHEI

61 ’
napaboIIbl, OCh CHUMMETPUH 1apaldoIbl

& [Tapabosa, KOOPIUHATHI BEPIIUHEI
napaboIibl, OCb CHUMMETPUH 1apadoIbl

63 I'paduxu Qynkumit: y =kx, y =kx + b,




y=k/X, y=x3, y=VX, y=[X|

I'paduxu Gynkumit: y =kx, y =kx + b,

o y=k/x, y=x*, y=vx, y=[x|

65 I'paduxu Qynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

66 I'paduxu Qynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

67 I'paduxu Qynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|

68 I'paduxu Qynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|

69 Konrponsnas padora no teme "®dyHkmn"

70 IloHsATHE YNCIOBOM MTOCIENOBATEILHOCTH
3amaHue nociIe0BaTeIbHOCTH

71 PEeKyppeHTHOH Gopmyoit u GopMyoi n-ro
qrieHa

7 Apudmerndeckas 1 reoMeTpuyecKas
porpeccun

7 Apudmerndeckas 1 reoMeTpuyecKas
porpeccun
®opmyIbl n-ro yieHa apupMeTHIecKoi u

74 r€OMETPUUECKOU IIPOTrPECCUi, CyMMBI
MIEPBBIX N YWICHOB
®opmyIbl n-ro yieHa apupMeTHIecKoi u

75 F€OMETPUYECKON IIPOTrPECCUi, CyMMBI

MEPBLIX N YJICHOB




®opmyIbl n-ro yieHa apupMeTHIecKon u

76 F€OMETPUYECKON IIPOTrPECCUi, CyMMBI
MIEPBBIX N WIEHOB
®opmyIbl n-ro yieHa apupMeTHIecKoi u

77 F€OMETPUUECKON IPOTrPECCUi, CyMMBI
MIEPBBIX N WIEHOB
KonrponsHast padora: "®opmyisl n-ro

78 YjieHa apu(QpMETHIECKON U TeOMETPUIECKOM
IIPOrpeccuii, CyMMBI IIEPBBIX N WIEHOB"
N300pakeHne 1wieHOB apu(pMeTHIecKoil u

79 r€OMETPUYECKON NIPOrpecCUuil TOUKaMu Ha
KOOPAMHATHOW TIOCKOCTH
N300pakeHne 1wieHOB apu(pMeTHIecKoil u

80 re€OMETPUYECKOI IPOrpeccuii TOUKaMH Ha
KOOPAMHATHOW TJIOCKOCTH

81 JIMHENWHBIN U SKCIIOHEHIIUAIILHBIN POCT

82 CnoHbI€ IPOLIEHTHI

83 CnoHbI€ IPOLIEHTHI

%4 KonrtponsHas padora o Teme "UncnoBbie
nocueaoBareiabHocTH"
[ToBTOpeHue, 06001IIeHNE 1

85 cUCTeMAaTH3alus 3HaHUM. 3anuch,
CpaBHEHUE, NEUCTBUSA C JEHCTBUTEILHBIMU
4uCJIaMU, YUCIIOBasl psMast

26 [ToBTOpeHue, 06001IIeHNE 1

cucremaTtusauus 3HaHui. [IpoueHTsl,




OTHOILEHUS, TPONIOPLUU

87

[ToBTOpeHue, 06001IIeHNE 1
cucremaTu3anus 3Hanuit. OKpyrieHue,
npuOIMKEHHE, OIICHKA

88

[ToBTOpeHnue, 06001IIeHNE 1
cucTeMaru3aIus 3HaHui. Pemenne
TEKCTOBBIX 337124 apUPMETHICCKUM
CII0COOOM

&9

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaru3aIus 3HaHui. Pemenne
TEKCTOBBIX 337124 apUPMETHICCKUM
CII0COOOM

90

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaru3aIus 3HaHui. Pemenne
TEKCTOBBIX 337124 apUPMETHICCKUM
CII0COOOM

91

[ToBTOpeHue, 06001IIeHNE 1
cucremaTtu3anus 3Hanuil. [IpeoOpasoBanue
anreOpandecKux BHIPAKEHUH, JOMYCTUMbIE
3HAUEHUs

92

[ToBTOpeHue, 06001IIeHNE 1
cucremaTtu3anus 3Hanuil. [IpeoOpasoBanue
anreOpandeckux BHIPAKEHUH, JOMYCTUMbIE
3HAUEHUs

93

[ToBTOpeHue, 06001IIeHNE 1
cucremaTtu3anus 3Hanuil. [IpeoOpasoBanue
anreOpandecKux BBIPAKEHUH, JOMYCTUMbIE
3HAUEHUs




94

Konrtponsnas padora: "[loBTOpenue,
000011IeHNe U CUCTEMAaTH3aIHs 3HAHUH.
[IpeobpazoBanue anredpandecKux
BBIPAKEHUH, TOyCTUMBIE 3HauUeHus"

95

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaTu3auus 3HaHUu. OyHKIUM:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX
byHKIII

96

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaTu3auus 3HaHui. OyHKIUH:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX
byHKIII

97

[ToBTOpeHue, 06001IIeHNE 1
cucTteMaTusauus 3HaHui. OyHKIUM:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX
byHKIMI

98

[ToBTOpeHue, 06001IIeHNE 1
cucTteMaTusauus 3HaHUu. OyHKIUH:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX
byHKIMI

99

[ToBTOpeHue, 06001IIeHNE 1
cucreMmaru3anus 3HaHui. [ padudeckoe
pelieHue ypaBHEHUI U UX CUCTEM

100

[ToBTOpeHue, 06001IIeHNE 1
cucreMmaru3anus 3HaHui. [ padudeckoe
pelieHue ypaBHEHUI U UX CUCTEM

101

HTorosas KOHTpoJbHAsA paboTa

102

O0001LLIEHNE U CUCTEMATU3ALIMS 3HAHUN




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETU

HUHTEPHET



