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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBif€TCSA OAHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsl: OHa oO0ecrieuMBaeT W3yuY€HUE JPYruX JUCIHMIUIMH, Kak
€CTeCTBEHHO-HAy4YHOTO0, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE
HEOOXOIUMO ISl TPOAOJDKEHHsS] O0pa30BaHUS W B TOBCETHEBHOM IKU3HHU.
PazButne y oOydaromuxcsi HAyYHBIX TPEACTABICHUN O MPOUCXOXKICHHUA U
CYIIHOCTH alireOpanveckux abCTpakiuid, Cioco0e OTpayKeHUsI MaTeMaTHIECKOM
HAYKOH SIBJICHHI W MPOLIECCOB B MPUPOJIE U OOIIECTBE, POIH MATEMATHYECKOTO
MOJICIIMPOBAaHUsI B HAYYHOM TIO3HAHWM W B MPAKTHKE CIOCOOCTBYET
(GOpMHpPOBaHMIO  HAYYHOTO  MHUPOBO33PEHUST ¥  KAYeCTB  MBIILIICHHS,
HEOOXOMMMBIX IS aJanTallid B COBPEMEHHOM IM(POBOM  OOIIECTRBE.
N3yuenune anreOpbl oOecrieynBaeT pa3BUTHE YMEHUsS HaOJIr01aTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBINUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS U BBIBOJIBI, ()OPMYITHPOBATH
yrBepxkaeHust. OcBoeHHEe Kypca anreOpbl 00ecrednBaeT pa3BUTHE JIOTHYECKOTO
MBIIUIEHHSI OOYYalONINXCs: OHU KCIIONIB3YIOT JIEAYKTUBHBICE M WHIYKTUBHBIC
paccykJieHus, 0000IeHne U KOHKPETU3AINI0, a0CTparupoBaHuEe W aHAJIOTHIO.
OOyuenue anrebpe MpeanosaraeT 3HAYUTEITBHBI O0BEM CaMOCTOATEIHLHOMN
JESITETPHOCTH OOYYarOIIUXCs, MOITOMY CaMOCTOSITENIbHOE peIIeHHe 3a/1ad
SIBIISICTCSI pealTU3aiell JesITeIbHOCTHOTO PUHIIAIIA O0YYCHHS.

B crpykType mporpammbl yuyeOHOTO Kypca «AnreOpa» Uisi OCHOBHOTO
obmiero  oOpa3oBaHHMsS OCHOBHOE MECTO 3aHUMAIOT  COJEpPIKATEIbHO-
METOAMYEeCKHe JIMHUHM: «Umcma W BBIYUCIEHUS», «AlreOpandeckne
BBIPAXECHUD», «YpaBHEHUs W HepaBeHCTBay», «DyHkumm». Kaxnmasd u3 stux
COJIePKATEITHHO-METOIMIECKUX JTMHUN PAa3BHBACTCS HA MPOTSHKCHUU TPEX JIET
U3yUYeHUs Kypca, B3aUMOJICHCTBYS C APYTUMH €ro JUHHUSIMH. B Xone n3ydeHus
y4eOHOTO Kypca OOYYaromIMMCSl TMPUXOJUTCA JIOTHYECKH PaCCyXIaTh,
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 3THM B mporpaMmy
yueOHOTO Kypca «AunreOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
NpEeCTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYeCKOTO 0O0pa30oBaHHS
U CIIOCOOCTBYIOIIME OBJAJEHUIO OOYYaIONIUMHCS OCHOB YHHBEPCAIBHOTO
MaTeMaTH4ecKoro s3bika. ComepikaTellbHOW M CTPYKTYPHOW OCOOEHHOCTBIO
y4eOHOTO Kypca «Anre0pay SBIISETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUU «Yuclia ¥ BBIYUCIICHUS» CIIY’)KHUT OCHOBOH IS
JaTbHEWIIEr0o  W3y4YeHHs  MaTeMaTUKH, CIOCOOCTBYET  pasBHTHIO Yy
OOyYarommxcst ~ JIOTHYECKOTO  MBINUICHUS,  (OPMHPOBAHUIO  YMCHHS
NIOJIH30BATHCS ATOPUTMAMHU, a TaK)Ke MPUOOPETCHHIO MPAKTUIECKIX HABBIKOB,
HEOOXOMUMBIX JUIS TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O 4YHCIE Ha
YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHWs CBS3aHO C pPAIMOHAIBHBIMUA U
UpPAlMOHAILHBIMU ~ YHUCIIaMH,  (OPMHUPOBAHMEM  TPEJCTABICHHH O
JCUCTBUTEIILHOM YHUCIIe. 3aBEpPIICHUE OCBOSHUS YHCIIOBOM JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHUIO.

ComepkaHue JByX aireOpavdyeckux JHHUA — «AJdreOpanyeckue
BBIPOKEHUS» U «YpaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
00yJarommxcsi MaTeMaTHYeCKOro armmapara, HEOOXOAMMOTO ISl PEIICHHS
3a7]ad MAaTEeMAaTHKH, CMEXHBIX TPEJAMETOB U MPAKTHKO-OPHEHTUPOBAHHBIX
3agay. Ha ypoBHe ocCHOBHOro ooOmero oOpa3zoBaHHs YyueOHBIH MaTepuan
TPYNIIUPYETCST BOKPYT PAIIMOHAIBHBIX BBIPAKEHUH. ANreOpa TeMOHCTPUPYET
3HAYCHUE MATEMATHKH KaK SI3bIKA JUIS IOCTPOCHHS MAaTeMAaTUYECKUX MOEIEH,
OTIMCaHWsI TPOLIECCOB U SIBIICHHUI peaibHOrO Mupa. B 3amaun oOydenus anredpe



BXOJIT TaKXKe JajbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO  MBILIUICHHUS,
HEOOXOMMOr0, B YaCTHOCTH, JJI1 OCBOCHHSI Kypca HH(OPMATUKH, U OBJIaICHUE
HaBbIKAMH JIEYKTHBHBIX paccyxiaeHuil. [Ipeobpa3oBanne CUMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHMS, CIIOCOOHOCTEH K MAaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxanvne  (QyHKIMOHATHHO-TPA(PUUIECKON JMHUU  HAIECIICHO HAa
nojyueHue OOydaloIMMUCA 3HAHUM O QYHKIOUSAX Kak  BaKHEHUIIEH
MaTEeMaTUYeCKOl MOJENH JUId OIWCAaHUS U MCCIEAOBaHUSA Pa3HOOOpa3HBIX
MPOILIECCOB W SIBIIEHWA B TpUpoAe W obOmiectBe. M3ydeHue wmarepuaia
CHOCOOCTBYET Pa3BUTHIO y OOYHYAIOIIMXCS YMEHHS HCIONb30BATh PAa3INYHBIC
BbIpA3UTEIbHBIE CPENICTBA S3bIKa MAaTEMATHKU — CIOBECHBIE, CHMBOJIMYECKUE,
rpaduyeckue, BHOCHT BKJIAJX B (OopMHpOBaHHE MPEACTABICHUNH O PpOJIU
MaTEeMAaTHKH B Pa3BUTUU LUBUIN3ALUHU U KYJIbTYPHI.

CornacHo ydeOHOMY MaHy B 7-9 Kkiaccax u3ydaercs y4eOHBIM Kypc
«Anrebpay», KOTOPBIN BKJIIOYAET CIIEIYIOIINE OCHOBHBIE PA3/IeNbl COACPKAHUS:
«YUnucna u BBIYHCICHUSY», «ANreOpandecKkue BbIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIMNY.

Ha usyuenne yueOHOro kypca «Anrebpa» orBoautcsi 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Heento), B 8 kinacce — 102 yaca (3 yaca B Hezeli0),
B 9 knacce — 102 yaca (3 4aca B HeJieINi0).



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE U IECATUYHBIE, IEPEX0 OT OJHOU (OPMBI 3aMUCH
npobeit k gpyroil. IloHsTHE parMOHANIBHOTO 4YHCIA, 3alucCh, CpPaBHEHUE,
yHOPSA0YMBAHUE pAlMOHAJBHBIX YHCEN. ApupMeTHUecCKHe ACUCTBHUS C
palMOHAIBHBIMU 4YHciiaMU. Perienne 3aiay U3 peanbHOM NPAKTUKH HA YacTH,
Ha ApOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpelaesieHHe, mpeodpa3oBaHue
BBIp@XCHUI HAa OCHOBE OINpEAeNieHUs, 3amuch Oonbliux 4yucen. [IpoueHTsl,
3aIlKCh MPOLIEHTOB B BUJE ApoOU U ApoOH B BUJIE MPOLEHTOB. TpU OCHOBHBIE
3a/1a4M HA MPOLECHTHI, PEIICHUE 3a/1a9 U3 PEATbHOU MPAKTUKH.

[IpyumeHeHne NPU3HAKOB JIEIMMOCTH, pa3JIOKEHUE Ha MHOKUTEIU
HATypaJbHbIX YUCEIL

PeanpHple 3aBUCMMOCTH, B TOM uuKcie TpsiMas u  oOpaTHas
IIPONOPLHUOHAIBHOCTH.

AJredOpanveckne BbIpaKeHU s

[lepemeHHBIE, YHMCIOBOE 3HAYEHHWE BBIPAXKEHUA C INEPEMEHHOM.
Jlonyctumble 3HadeHMs nepemMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXIY
BeJIMYMHAMU B BHUIE (popmynsl. Beruncnenus no gopmynam. [IpeodbpazoBanue
OYKBEHHBIX BBIPAXXE€HUN, TOXKJECTBEHHO PAaBHBIE BBIPAKEHHS, IpaBUiIa
npeoOpazoBaHusi CyMM U MPOU3BEACHUN, MpaBWiIa PACKPBITUS CKOOOK U
NpUBEICHUS TOJJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATyPAJIbHBIM IOKA3aTEIIEM.

OpHounensl u  MHorowieHbl. CreneHb MHorouseHa. ClioXeHHe,
BBIYMTAHKNE, YMHOKEHHE MHOTOWIEHOB. DOpMyJIbl COKpAIEHHOTO YMHOXKEHHSL:
KBaJgpaT CyMMbl M KBaapar pasHocth. dDopMyna pasHOCTH KBaJIpaToB.
Paznoxenne MHOrO4JIEHOB HA MHOKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHHS, MpaBHia MPeoOpa3oBaHUS YpaBHEHHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JInHeliHOEe ypaBHEHME C OJHOM INEPEMEHHOM, YMCIIO KOPHEU JIMHEHHOIO
YPaBHEHUS, pEUIEHUE JUHEHHBIX ypaBHEHHH. COCTaBIEHUE YpaBHEHUH I10
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMsl MEpPEeMEHHbIMU U ero rpaduk. Cucrema
JIBYX JIMHEHWHBIX YPaBHEHMM C JBYMsS IIepeMeHHbIMU. Pemenue cucrem
YpaBHEHUN CIOCOOOM MOACTAaHOBKH. [Ipumepbl pelieHus TEKCTOBBIX 3a7ad C
IIOMOLIBIO CUCTEM YPABHEHHM.

DyHKIUA

Koopaunara Toukm Ha mnpsmon. YUucmosble mpomexyTku. PaccrosiHue
MEXKIy ABYMS TOUKAMH KOOPJIAMHATHOU IPSAMOM.

[TpsimoyrosibHast cucrema koopAauHat, ocu Ox u Oy. Adcicca 1 opAruHaTa
TOYKM Ha KOOpAMHATHOM miockocTtu. I[lpumepst rpadukoB, 3amaHHBIX
dbopmynamu. Urenne rpadukoB peanbHbIX 3aBUcUMOcTell. [lorsTue yHkmm.
I'padux ¢ynknuu. CsoiictBa ¢yHkumil. Jluneiinas ¢yHkuus, e€ rpaduk.
I'padux ¢dynkuum y = [x|. ['paduyeckoe pemieHue TUHEHHBIX YpaBHEHHH U
CUCTEM JINHENHBIX YPAaBHEHUM.

8 KUIACC



Yucia 1 BBIYMCICHUSA

KBaapatueiii kopeHb u3 umcna. [lonstue o0 HppanuoOHAILHOM YHUCIIE.
JlecaTuunbie NpUOIKEHUS ppanyoOHaIbHBIX quced. CaoiicTBa
apu(MeTHYecKuX KBaJpaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa3oBaHUIO
YHCJIOBBIX BBIPAXKEHUW W BBIYMCICHUSAM. J{€MICTBUTENBHBIC YNCIIA.

CreneHp c uenbIM MokazareneM U e€ cBoilcTBa. CraHmapTHas 3amuch
qyuca.

Anrebpanueckue BblpakeHUSIAJredpandecKue BbIpaKeHUs1

KBagpaTHbelil TpEXUJEH, pAa3IOKEHUE KBAJPATHOIO TPEXWIEHA Ha
MHOXHUTEIIH.

Anrebpandeckast apoOb. OCHOBHOE CBOMCTBO alreOpanveckor IpoOu.
CnoxxeHue, BbIYUTAHUE, YMHOXEHHUE, JeJIeHHe anreOpandyeckux ApooOeil.
PanonanbHbie BhIpaXeHUs! U UX MPeoOpa3OBaHUE.

YpaBHEHUs 1 HEPABEHCTBAY PABHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, ¢opMylia KOpHEH KBaJpaTHOTO YpPaBHEHHUS.
Teopema Buera. Pemenue ypaBHeHUM, CBONAIIMXCS K JMHEHHBIM W
KkBaapaTHbIM. [IpocTeiime 1poOHO-pallMOHATIbHBIE YPaBHEHUS.

['paduueckass mHTEpHpeTalus ypaBHEHUH C ABYMs MEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX YPAaBHEHUM C JBYMs IepeMeHHbIMH. [Ipumepnl pemienus
CUCTEM HEJIMHENHBIX YPABHEHUI C IBYMs IEPEMEHHBIMU.

Perrenre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucmoBble HepaBeHCTBA M UX CBOWCTBAa. HepaBeHCTBO ¢ onHOU
MEPEMEHHON. PaBHOCUIILHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepemMeHHOU. CUCTEMBI TMHEWMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM.

OyHKIMN PYHKIUU

[Tonsitue ¢Qyukuu. OO6macTh omnpenaeneHuss U MHOXKECTBO 3HAUYCHHM
¢ysximu. CrnocoOb! 3aaaHust PyHKIIHMN.

I'padux pynkuuu. Utenune cBoiicTB QpyHkimu no e€ rpaduxy. [Ipumeps
rpadukoB QyHKINN, OTpAKAIOIINUX PEaTbHbBIE MPOIIECCHI.

OyHKIMK, OMUCHIBAIOUIME MPSAMYI0 M OOpaTHYI NpPONOPILHOHATIbHBIC

3aBHCHMOCTH, HX rpadukn. Oymxupm y = x2, y = x3, y = \x, y=|x|.
['padnueckoe penieHne ypaBHEHUN U CUCTEM YPABHEHHIM.
9 KJIACC

Yucia v BbIYUCTIEHUA

PanyoHanbHple  4ucnaa, UppalUOHAIBHBIE  YHCIA, KOHEYHbIE U
OECKOHEUHbIE JeCATHUYHBIC JApoOM. MHOXKECTBO JIeUCTBUTEIBHBIX YHCEN,
JNEUCTBUTEIbHBIE YMCIIa KaK OCECKOHEUHbIE JACeCATUYHBIE aApoOu. BzaumHO



OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JACHMCTBUTENIBHBIX YHCENl U
KOOPAMHATHOM IIPSAMOM.

CpaBHeHHE JACUCTBUTEIBHBIX 4HCEN, apudmernyeckue IeHCTBUS C
JNEVCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 00BEKTOB OKpPYXAlOIIET0 MHpA, IMTEIHHOCTH MPOLECCOB B
OKpY>KarolleM MUpE.

[TpubnmwxéHHoe  3HAYeHHE  BEJIMYMHBI, TOYHOCTh  MPUOIMKECHHUS.
Oxpyraenue uncen. [Ipuknaka u oueHka pe3yabTaTOB BbIUMCICHUM.

YpaBHeHHs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K INHEMHBIM.

KBanpatHoe ypaBHenue. PemeHune ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHeIM. bukBagpatHoe ypasHeHue. Ilpumepsl pemeHus ypaBHEHHU
TPETHEU U YETBEPTOU CTENEHEN PA3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-paloOHANbHBIX ypaBHEHUH. Pelienne TeKCTOBBIX 3a1au
anreOpandeckiuM METOI0M.

YpaBHeHHe ¢ ABYyMs IEPEMEHHBIMU U ero rpaduk. Pemenne cucreM nByx
JUHEWHBIX YPaBHEHUM C JByMs IIepeMEHHbIMU. Pemenue cucrem IByx
YPaBHEHMM, OJHO W3 KOTOPBIX JIMHEWHOE, a JpPYyroe — BTOPOM CTEIECHHU.
['padmueckas uHTEpIpETALIUS CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a7a49 anreOpanvdecKuM CIoCoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenue nMHENHBIX HEPABEHCTB C OJHOM MEpeMEeHHOM. Pemenne cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. KBajparHele HEpaBEHCTBA.
['padmueckass MHTEpIpeTalds HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMM.

OyHKIMN PYHKIUU

KBanpatuunas ¢pynkuus, e€ rpaduk u coiicta. [lapabosna, koopauHaThI
BEPILUHBI 1apaboIIbl, 0Cb CAMMETPUU NapadOoJIbL.

I'padukn Gysxmmit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx,y=|x| , n
MX CBOMCTBA.

YucnoBble MOCHENOBATEIBHOCTUUMC/IOBBIE MOC/IEI0BATEIbHOCTH U
Nnporpeccuu

[ToHsiTHE YMCIOBOI MOCIENOBATEILHOCTU. 3a/laHUE MOCIEA0BATEILHOCTH
peKyppeHTHOH hopMyioi u GopMyJIOH 1-TO YJieHa.

Apudmernueckas 1 reomeTpuueckas rnporpeccuu. GopMmysibl 7-ro djieHa
apuPMETUIECKON U TeOMETPUUECKON MPOTrPECCHl, CYMMBbI IEPBBIX # YJICHOB.

N3o0pakeHne 4aeHOB apu(PMETHYEeCKOM M reoMeTpUUYecKOr mporpeccui
TOYKaMU Ha KOOPAMHATHOM IJIOCKOCTU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN POCT.
Co>XHBIE NPOLICHTBHI.



INVIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHSA HPOI'PAMMDBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTaThbl OCBOEHHUS NPOrpaMMbl Y4YEOHOro Kypca
«Anredpa» XapaKTepU3yroTCs:

1) narpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpPECa K MNPOLUIOMY M HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaT€MaTUKOB U POCCUMCKOM MATEMAaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO ITUX
JOCTHKEHHI B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEHN IpakJIaHWHA U pealln3aluu
ero mpaB, MPEACTABICHUEM O MAaTEMaTHYECKHMX OCHOBAaX (DYHKIHMOHHPOBAHUS
pa3MMYHBIX  CTPYKTYp, SIBICHHH, TMPOLEAYp TpPa)xJAaHCKOro 0OIecTBa
(HarpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIEHHIO AITHYECKUX
npoOsieM, CBA3AHHBIX C TMPAKTUYECKUM MNPUMEHEHHEM JOCTHKEHHH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-ITUYECKUX MPUHIMUIIOB B JESITEIBHOCTH
YYEHOrO;

3) Tpyi0BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YyYacTHE€ B PEIICHUM MPAKTHYECKUX 3a/1a4y
MaTeMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMaTHYECKOIO
o0Opa30oBaHMs HA MPOTSHKEHUH BCEH JKU3HU I YCHEIIHON npodeccuoHaNIbHON
JeSITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM U
NOCTPOCHUEM HWHIUBUAYAJbHOW TPaeKTOpUU OOpa30BaHUS U IKUZHEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4YecKoe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHUl, pacCy>KACHUN, YMEHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpPMEHTAlMEW B JEITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
NpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIbI
U 001ecTBa, MOHUMAHUEM MaTeMAaTUYECKON HayKH Kak c(epbl denoBeuecKon
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl PA3BUTHS LIUBUIIN3ALINH,
OBJIQJICHAEM SI3bIKOM MAaTEMaTUKH M MAaTeMaTHYeCKOM KyJbTypod Kak
CPEICTBOM  IIO3HAHWA MHpA, OBJAJACHUEM MPOCTEHIIMMH  HaBBIKAMHU
MCCIIEI0BATENIbCKOM AESATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHUpPOBaHHE KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO IIPUMEHSTh MATEMAaTHYECKUE 3HAHWSI B HMHTEPECAX CBOETO
3I0POBBS, BEOCHUS 3I0pOBOro oOpa3a JKM3HM (3I0pOBOE IHUTAHHE,
cOaMaHCUPOBAHHBIM PEXUM 3aHIATHUA M OTHAbIXa, pEryisipHas Quandeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBBIKA Pe(reKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O K€ IpaBa Ipyroro 4eJ0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTallMe Ha NPUMEHEHHE MAaTEeMAaTHUYECKHX 3HAaHUW U PEIICHHS
3a7a4 B 00JIaCTH COXPAHHOCTH OKPY>KaIOIIEN Cpeibl, INTaHUPOBAHUS MTOCTYIIKOB



Y OLIEHKU UX BO3MOXHBIX MMOCIJIEICTBUM I OKPYKAIOLIEH Cpebl, OCO3HAHUEM
IO0ATHPHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U Iy TeH UX PEIICHNUS,

8) ajanranua K M3MEHAKWIIMMCH YCJIOBUAM COUHUAJBHON U
NPUPOIHOH Cpelbl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, MOBBIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€PE3 MPAKTUYECKYIO NESTEIbHOCTh, B TOM
YUCJIE YMEHUE YYUThCS Yy JpYrux JIOJeld, NpuoOpeTaTh B COBMECTHOM
JEATEeIbHOCTH HOBBIC 3HAHUSI, HABBIKK M KOMIIETCHIIUHU U3 OIbITA JPYTHUX;

HEOOXOMMMOCTEIO B (OPMUPOBAaHWUM HOBBIX 3HAHUW, B TOM YHUCIE
dbopMyIMpOBaTh WAEH, MOHATHS, TUIIOTE3bI 00 OOBEKTAaX W SBJICHHIX, B TOM
YHUCJIE paHee HEM3BECTHBIX, OCO3HABATH ACHUIIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CUTYAIlMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIC PEIIeHUs U JACHCTBUSA, (HOPMYIUPOBATh M OLIEHUBATh PUCKU U
TOCJICZICTBUSA, (DOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATDHI

ITo3HaBaTeJbHbIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiiCTBUSA

Ba3oBble Jornueckue AeiicTBUA:

e BBIIBJIATH u XapaKTEpU30BaATh CYLIECTBECHHBIE MPU3HAKU
MaTEMaTUIECKUX OOBEKTOB, TIOHITHI, OTHOIICHUNH MEXIY TMOHSTUSIMU,
dbopmMmyrpoBaTh ONPEAECIEHHUS MTOHSTHUH, YCTaHaBJINBATh

CYIIIECTBEHHBIN MPU3HAK KIACCU(DHUKAIIMN, OCHOBAHUS I 0000IIeHNs
Y CPaBHEHUS, KpUTEPHUH POBOJAUMOIO aHAJIN3A;

e BOCIpUHUMATh, (POPMYIHpPOBaATH U MNPEOOPa3OBBIBATH CYKICHUS:
yTBEpAUTENIbHbIE U OTpHUIATENIbHbIC, CIWHUYHbIE, YaCTHbIE U OOIIHe,
YCIIOBHBIE;

e BBUIBIKAITH MAaT€MATHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBA3UM H
npoTuBopeursi B (pakTax, JaHHBIX, HAOMIOACHHUSX U YTBEPKICHUSIX,
npeajarartb ~ KpUTEPUU  JUISL  BBIABICHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNI;

e JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX H
VWHIYKTHBHBIX YMO3AaKJIIOUEHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e pa3z0upaTh J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (MpsSMbIE U

OT  IPOTHUBHOrO),  MPOBOAHMTH  CAMOCTOSITEIBHO  HECIIOXKHbBIC
J0Ka3aTeIbCTBA MaTEeMaTU4YECKUX ¢axToB, BBICTPauBaTh
apryMEHTaLMIO, IIPUBOJUTH IpUMEpPBl U KOHTPIIPUMEDHI,

000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTH CrOCOO perieHust yueOHOW 3amauM (CpaBHUBATHh HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOMpPATh HamOoJee NOAXOASAMMNA C YYETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejabcKue 1eMCTBUA:

e HCIOJB30BaTh BOMNPOCHI KAk MCCIENOBATENbCKUI ~ MHCTPYMEHT
no3HaHusl, GOPMYyJIUPOBATh BOMPOCHI, (PUKCHUPYIOIINE MPOTHUBOPEUHE,
npobseMy, CaMOCTOSITEIbHO YCTaHaBIMBaTh KMCKOMOE M JIAaHHOE,
(dbopMupOBaTH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

e TPOBOAHWTH MO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOXHBIN
OKCIEPUMEHT, HEOOJIbIIIOE  HUCCIEJOBAaHHE IO  YCTaHOBJIEHHUIO



0COOEHHOCTENl MaTeMaTH4YeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXITy COOO0M;

CaMOCTOSATENbHO  (popMynHpoBaTh  O0OOIIEHWS ¥  BBIBOABI  TIO
pe3ysbTaTaM MPOBEIEHHOTO HAOJIOJICHUS, WCCIICIOBAHMS, OIICHUBATH
JIOCTOBEPHOCTb IMOJTYUYCHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IICHUIA,
IPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIJIBUTATh
IPE/IIOJIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanueii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(GOpPMALUH, JAHHBIX,
HEOOXOIMMBIX JIJIsl peLICHHs 3a4a4u;

BbIOMpaTh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHHUS,

BbIOUMpaTh (HOpMy MpeAcTaBieHUs MHYOPMALMU U WUIUTIOCTPUPOBATH
peliaeMple 3aJaud CXeMaMM, AUarpaMMaMu, MHOW rpadukoil U ux
KOMOMHAILIMSIMU;

OLICHHMBATh HAJE&KHOCTh MH(GOPMALIUU M0 KPUTEPHUSAM, MPEATIOKEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeCTBHA:

BOCIIPUHUMATh W (QOPMYJIUPOBATH CYXIEHUS B COOTBETCTBUH C
YCIOBUSIMU M IIeNIIMU OOLIEHHS], SICHO, TOYHO, TPAMOTHO BBIPaXXaTb
CBOIO TOYKY 3pEHHUSI B YCTHBIX M IHUCBMEHHBIX TEKCTaX, J1aBaTh
NOSICHEHUS TI0 XOJYy pEIICHUs 3aJa4id, KOMMEHTHUPOBATH MOJYUYEHHBIN
pe3yJbTarT;

B Xo0Jie OOCY’KIEHHUs 3a/aBaThb BONPOCHI IO CYIIECTBY OOCYyXkIaeMon
TEMbI, MPOOJIEMBI, pEIIaeMOl 3a/1aui, BHICKA3bIBATh UJIEH, HAICIICHHBIC
Ha TOHMCK PEIICHUS, COIMOCTABIATH CBOM CYXKICHHS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JHaliora, OOHapy>KMBaTh pa3iNyuue U CXOJCTBO
HO3UIMM, B KOPPEKTHOW (opMe (opMyJIUpOBaTh pPa3HOIIACHUS, CBOU
BO3PaKEHUS;

OPEICTaBISITh  Pe3yJbTaThl  pPELICHUS  3aJayd, OKCIEPHUMEHTA,
UCCIIEIOBAHMSI, IMPOEKTa, CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIGHHS € Y4€TOM 3a7ad [Mpe3eHTallMd U O0coOeHHOCTeH
ay UTOPHH;

NOHMMAaTh U  HCIOJB30BaThb  MPEUMYIIECTBA  KOMaHIHOW U
UHAMBUIYAIIbHON paOOThl MPU PEIIeHWH Y4YEOHBIX MaTEMaTHYECKHX
3aj1ay;

OpUHMMATh  1EeJdb  COBMECTHOM  JEATEIbHOCTH,  IUIAHHPOBATH
OpraHM3alli0 COBMECTHOM paboThl, pacmpenensiTh BHIBI padoT,
JIOTOBApUBAaTHCA, 00CYKIaTh MPOIIECC U PE3yNbTaT paboThI, 0000IIATh
MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyHmHoBbIX (opmax paboTel (oOCykaeHus, 0OMeH
MHCHHUSIMH, MO3IOBBIC IITYPMbI U JPYIHe), BBHIIONHATH CBOKO 4acThb
paboOTBl M KOOPAMHHUPOBATH CBOU JCHCTBHS C JPYTUMH UJICHAMH
KOMaH/Ibl, OIICHHBATh Kaue€CTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT IO
KpUTEpUsM, CHOPMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIE YHMBepcaJIbHbIe YueOHbIe 1eliCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, aJTOPUTM peLIeHHs 3aaayu (Wiu
ero 4acTh), BBIOMpaTh CIOCOO pEIIEHUS C YYETOM HMEIOIIHNXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U
KOPPEKTUPOBATh BApHUAHTHI PEUICHHUM ¢ y4€TOM HOBOM MH(OpMALIHH.



CaMOKOHTPOJIb, IMOIIUOHAIbHBI HHTEJJIEKT:

e BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJIA Ipolecca U
pe3yJibTaTa pelieHus MaTeMaTHIeCKON 3a1auH;

e TPEIBUICTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MpPH PEHICHUU
3aJa4d, BHOCHUTHb KOPPEKTUBbI B JESATENbHOCTh HAa OCHOBE HOBBIX
00CTOATENHCTB, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE pe3yJibTaTa MAEATEIbLHOCTH MOCTABICHHON
HeId M yCIOBUSIM, OOBSCHATh NPUYUHBI JOCTIDKCHUS WU
HEJOCTIKEHUS — IIeNM,  HAXOAUTh  OWIMOKY, JaBaTb  OLICHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydyenuss B 7 kJjacce OOyYarONIMICS TMOJTYYUT CIIETYIOIIHE
peIMEeTHbIE PEe3yJIbTaThI:

Yucia 1 BIYMCJICHUSA

BoinonHsaTe, coderass yCTHbIE M MHUCbMEHHBIE MPHUEMBI, apu(pMETHUECKHE
JENCTBUS C palliOHATbHBIMU YHCTIaAMH.

HaxomuTh 3HaueHUs! YMCIOBBIX BBIPAXKEHHI, MPUMEHATh pa3HOOOpa3HbIe
crnocoObl M MOpUEMBI  BBIYMCICHUS 3HAYEHUM JPOOHBIX  BBIPAKECHMIA,
coJiepKaliux OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTh OT OgHON (HOPMBI 3aMHUCH YUCEIN K APYToi (MpeoOpa3oBbIBATH
JECITUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHHUBATh U YHOPSAJOYUBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh Yucia.

BrImonHIT, TPHUKUAKY W OIEHKY pe3yjibTaTa BBIYHUCICHUN, OICHKY
3HAYEHUN YHCJIOBBIX BBIPAKEHUW. BBINOMHATE NEUCTBUA CO CTENEHSAMHU C
HaTypaJIbHBIMH MTOKa3aTeIsIMU.

[IpumeHATh TNpU3HAKM  JIEIMMOCTH, pa3JIO)KEHWE Ha  MHOXHUTENU
HaTypaJIbHBIX YHCEIL.

Pemath nmpakTHKO-OpUEHTUPOBAHHBIEC 33/a4H, CBA3AHHBIE C OTHOIICHUEM
BEJIMYWH, MPOMOPLUUOHAIBHOCTHIO BEJIWYHH, MPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl peIIeHus 3aJad ¢ y4€TOM OrpaHMYEHHH, CBSI3aHHBIX CO
CBOMCTBaMH paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyeckne BbIpaKeHUs

Hcnonp3oBaTh  anreOpanveckyr0o  TEPMHHOJOTHIO UM CHMBOJHKY,
NPUMEHATH €€ B MPOIlecCe OCBOCHUS yueOHOT0 MaTepHaia.

Haxomuth 3HaueHus OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoimonusATe mpeoOpa3oBaHMs  LEJIOTO0  BBIPAXKEHHS B  MHOTOWIEH
NpUBEIEHNEM NOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOMHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, TPUMEHSTh (POPMYJIbI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3l0KEHHE MHOTOWIEHOB HA MHOXXHUTEIH C MOMOUIBIO
BBIHECEHHUSA 32 CKOOKM OOIIEro MHOXHTENS, TPYNIHPOBKUA CIAraeMbiX,
npUMEHEHUs1 (HOPMYJT COKPAIEHHOTO YMHOKEHUSI.

[TpumenaTs npeoOpa3oBaHUS MHOTOWIECHOB JUISl PELIEHHUS pa3iNuHbIX
3a]a4 U3 MaTeMaTHUKH, CMEXXHBIX MTPEIMETOB, U3 pealbHON MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HAaTypaJbHBIMU IMOKA3aTeIsIMU IS
npeoOpa3oBaHUs BRIPAKCHHI.



YpaBHeHHs U HEPABEHCTBA

Pemrars mMHENHBIE ypaBHEHHS C ONHOW NEPEMEHHOM, IPUMEHSIS IIPaBUIIA
nepexona OT MCXOAHOTO YPaBHEHUS K pPaBHOCHIBHOMY emy. IIpoBepsTs,
SIBJISIETCS JIM YUCJIO KOPHEM YPABHEHHS.

[TpumensaTs rpaduyeckue METOIbl IPHU PEIICHUHN JTUHEHHBIX ypaBHEHUN U
UX CUCTEM.

[TonOGupate mpumepbl map 4YMCes, SBISIONIMXCSA PEIICHUEM JMHEHHOTrOo
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJb3YSICh I'paUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemars cuctemsbl AByX JIMHEMHBIX YPaBHEHHUW C JBYMs IIEPEMEHHBIMH, B
TOM YHCJIe Tpa(QUIECKH.

CocTaBnsiTh M pelIaTh JUHEWMHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCJIOBHUIO 3aJa4d, HHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4H ITOJTy4YEHHBIN pE3yJIbTarT.

DyHKIUA

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOPJAHMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBaTh YUCIOBHIE
MPOMEXYTKH Ha alIreOpanvdeckoM s3bIKe.

OTmeyaTh B  KOOPJAMHATHOM IUIOCKOCTHM TOYKH MO  3aJaHHBIM
KOOpAMHATAM, CTPOUTHh Trpauku JUHEHHBIX GyHKIUE. CTpouTh rpadux
byHkn y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIUN HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTB,
POU3BOJIUTENBHOCTD, BpEMS, 00bEM PabOTHI.

Haxoauts 3HaueHre GyHKIUH O 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocoO MpencTaBiIeHUs U aHaIu3a HHpOopMaIHH,
U3BJIEKaTh W MHTEPOPETUPOBATh HUHGPOPMALMI0O U3 TPadUKOB peabHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K xonmy obOydenus B 8 kiiacce oOydarommuiics MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BIYMCICHUS

Hcnonb30BaTh HayadbHbIE NPEICTABICHUS O MHOXKECTBE JI€HCTBUTENbHBIX
9yycen S CPaBHEHMSA, OKPYIJIEHHS UM  BBIYUCICHUH, H300pakaTh
JNEHCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

[TpuMeHATh TOHATHE APUPMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAWUTH
KBaJIpaTHbIE KOPHH, UCIIOJIB3YS MPU HEOOXOAMMOCTH KAJIbKYJISITOP, BBHIOIHATh
npeoOpa3oBaHusl BBIPAKEHHUM, COJACPKAIMX KBaJApaTHbIE KOPHH, HCIOJb3YS
CBONCTBA KOpPHEHN.

Hcnonp30BaTh 3anucu OOMBIIMX U MAJIBIX YHCEI C TOMOIIBIO JECITHYHBIX
npobeit u creneneit uncna 10.

AJredOpanveckne BbIpaKeHU s

[IpuMeHATP TOHATUE CTENEHUW C LEJNbIM I[I0Ka3aTeJIEM, BBIIOJHSTh
npeoOpazoBaHus BIPAXKEHHM, COAEPIKALIUX CTENEHH C LIEJIbIM TOKa3aTEeNIEM.

BoInonHATE TOXKAECTBEHHBIE MPe0Opa30BaHMs pPallMOHATBHBIX BbIPAXKEHHIMA
Ha OCHOBE MpaBWJI IEHCTBUI HAJl MHOTOUWICHAMH U aNreOpandecKuMu Ipo0sSMU.

PacknanpiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKHUTEIIN.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM AJIsl pEIICHUs Pa3IUYHbIX 3a7a4
U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHKHU.

YpaBHeHHs U HEPABEHCTBA



Pemars nuHeliHble, KBaApATHBIE YPABHEHUS U PALlMOHAJIBLHBIE YPABHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUU,
B TOM YHUCJIE€ C TIPUMEHEHHEM TpauyecKuX MpeacTaBiICHUN (yCTaHABIMBATh,
MMEET JIM YPAaBHEHHWE WM CHCTEMAa YPABHEHUM PELICHUS, €CIU HUMEET, TO
CKOJIbKO, U TpOYEe).

[lepexonuTh OT cnoBecHON (HOPMYIUPOBKHU 3aJaud K €€ anredpandeckon
MOJENM C IIOMOLIBIO COCTABJIEHUS YPABHEHUS WJIM CHUCTEMBlI yPaBHEHMU,
WUHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJa4yu I1OJyYECHHBIN
pe3yJbTar.

[IpuMeHATH CBOMCTBA YHWCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH,
pemaTh JIMHEMHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM M UX CHCTEMBI, JaBaTh
rpadUyecKy0 WIUTIOCTPAIIMI0 MHOXKECTBA PELICHHM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUA

[ToHnmMatp 1 UCMIONB30BATh (PYHKIIMOHAIBHBIE TOHITUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUCHHUS), OMPEENIATh 3HAaUeHUE (PYHKIUU 10 3HAYEHUIO
apryMeHTa, OIpeIesATh CBOWCTBA (QYHKIIUH MO €€ rpaduKy.

CtpouTts TpaduKu AIeMEeHTapHBIX (PYHKINN BUIA:
y =k/x, y=x2, y = x3,y = |x|, y = VX, OIICHIBATH CBOICTBA YHCIOBON

byHKnu 1o e€ rpaduky.

K xoniy oOydyenuss B 9 kijacce OOyYarONIMIiCS TMOTYYUT CIIETYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCJICHUSA

CpaBHUBaTh U yIOPSI0YMBATh PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

Boimonusate apudmernueckue ACHCTBUS € palMOHATBHBIMH YHCIAMHU,
couerasg YCTHbIE M IHCbMEHHBIE NPHUEMBI, BBIIOJHATH BBIYHCICHUS C
UppalOHATBHBIMH YUCIIAMMU.

Haxonute 3HaueHWs CTENEHEWM C LENbIMHA MOKA3aTelIIMA U KOPHEH,
BBIUKCIIATH 3HAUEHHS YHCIOBBIX BBIPAXKECHHUIA.

OKpyrasTe JEUCTBUTENbHBIE YHCIIA, BBINOIHATh NPUKUAKY pe3yjibTaTa
BBIYMCJICHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHHs U HEPABEHCTBA

Pewmate nuHeiHbIE U KBaApaTHbIE YPABHEHUS, YPABHEHHSI, CBOIAILUECA K
HUM, POCTEUIINE TPOOHO-PALIMOHAIBHBIE YPAaBHEHHUSL.

Pemate cuctembl ABYX JIMHEWHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YpPaBHEHUE HE SBISAETCS
JIMHEVUHBIM.

Pemate TekcToBBIC 3amaumM anreOpandecKHM CIOCOOOM C TTOMOIIBIO
COCTABJICHMSI YPaBHEHHsS WM CHUCTEMBI [JBYX YpaBHEHUH C JBYMs
IIEPEMEHHBIMM.

[IpoBOAUTE MpPOCTENUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUU,
B TOM YHUCJIE€ C IPUMEHEHHEM TpauyecKuX MpeacTaBiIeHUI (yCTaHABIMBATh,
MMEET JIM YPAaBHEHHWE WM CHCTEMAa YPABHEHUM PELICHUS, €CIU HUMEET, TO
CKOJIbKO, U TPOYEE).

Pematp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb
peleHrne HEPABEHCTB Ha YMCIIOBOU IIPSAMOM, 3aIIMCHIBATh PELIEHNE C IOMOLIBIO
CHMBOJIOB.



Pemare cuctembl JIMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIFOYAIOIINE KBAJApPAaTHOE HEPABEHCTBO, H300pa)xaTh pPEIICHUE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOM IMPAMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHNUH PA3JIWYHBIX 3a7a4.

DOyHKIUA

Pacno3naBath (pyHKIMM M3ydeHHBIX BUAOB. [l0oKa3bpIBaTh CXeMaTUYECKU
pacmoiokeHne Ha KOOPAUHATHOM MIIOCKOCTU rpadukoB GyHKIMI Buga: y = kx,
y=kx+b y=ki y=ax2+bx+c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT

3HaYeHUH KO0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

CtpouTth U n300paxaTbh CXeMaTH4YECKH TpaduKu KBAAPATUIHBIX (PYHKIIHIA,
OTHCHIBAaTh CBOMCTBA KBaAPATHUHBIX (DYHKIUH 1O X rpadukam.

Pacro3naBaTe KBagpatuyHyr0 (QyHKIMIO 1O QopMmysie, NPUBOAUTH
OpUMEpHI KBaAPATHUHBIX (YHKIIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

YucioBble MOC/I€10BATEIHLHOCTH H IPOrPeccUuu

Pacnio3naBaTh apu@MeTHUECKyI0 UM TEOMETPUYECKYI0 MPOrPecCHu MpU
pa3HBIX CIIOCO0ax 3a/1aHuUs.

BbIMOMHATE BBIUMCICHHUS C HCHONb30BaHHEM (QOpPMYyJT N-ro YiIeHa
apu(MeTHIeCcKO U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBHIX N YJICHOB.

N300paxarh 4ieHBl MOCIEAOBATEIBHOCTH TOYKAMHM Ha KOOPIMHATHOU
TUIOCKOCTH.

Pemats 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCEI0BATEIbHOCTSIMHU, B TOM
qHuCclie 3aJayd U3 peaJbHOM KHU3HU (C MCHOJIB30BAHUEM KaJbKyJISITOPA,
U(POBBIX TEXHOIOTHIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KITACC
HanmenoBanue KosnuectBo yacos
Ne JIeKT
pa3jesioB H TeM KonTpoJsbHble IIpakTH4eckne
n/n Bcero o0pa3c
NporpamMmel paboThI paboThI
Yucna u
1 BBIUHCIICHMSL. 55 ) bubmm
PannonansHbIe https://1
yucia
Anrebpanueckue bubnn
2 27 1
BBIPAKECHUS https://t
YpaBHeHus u Butnu
3 20 1
HEpPaBEHCTBA https://t
Koopaunatel u bubnu
4 24 1
rpaduku. OyHKIUA https://1
5 [ToBTOpEHUE M 6 ) bubmm
00o00mIeHne https:/1
OBIIEE KOJIMYECTBO
YACOB I10 102 5 0
I[TPOI'PAMME




8 KUIACC

HanmenoBanue KosnuectBo yacos
Ne DJIeKT
Pa3JecjioB M TEM KonTpoJsbHble IIpakTHyeckne
n/n Bcero 00pa3sc
NnporpamMmMel padoThI padoThI
Yucna u
bubmun
1 BBIUMCJICHUS. 15
https://1
KBanparnusie kopHU
Yucna u
) BBIYHCIICHUS. 7 bubmm
CreneHs ¢ 1ENbIM https://1
noka3aresnem
Anrebpanueckue
3 BBIPAKEHUS. 5 ! bubmm
KBanparusiit https://1
TPEXUIIEH
Anrebpanyeckue
4 BBIPKCHHUSI. 15 ! bubnu
Anrebpanueckas https:/1
IpoOb
YpaBHeHus u
5 HEPaBEHCTBA. 15 ) bubnu
KBanpatHbie https://t
ypaBHEHUS
6 YpaBHeHus u 13 bubnu
HEPaBEHCTBA. https://1




Cucrembl
ypaBHEHUH
YpaBHeHuUs U
bubmu
7 HEPaBEHCTBA. 12
https://1
HepasencrtBa
@DYHKIMH. bubmm
8 5
OCHOBHbIE TIOHSTHS https://1
9 DYyHKITUH. 9 bubnu
Yucnobie GyHKIIUHA https://1
10 [ToBTOpEHUE M 6 bubmm
00o00mIeHne https:/1
OBIIEE KOJIMYECTBO
YACOB I10 102

ITPOTPAMME




9 KUIACC

No HaumMenoBaHnue Koyu4yecTBO UacoB 3
Jiel
n/ pa3ieJIOB U TEM KoHnTpoabHbIie IIpakTnyeckue
Bcero oope
1| nmporpaMmMsbl padoTbI padoThI
1 Yucna ¥ BEIYMCICHUS. 9 buo;
JleficTBUTENIbHEIC YHCIIa https
YpaBHeHus U
buo;
2 HEPABEHCTBA. Y PABHEHHUS 14 1
v o https
C OJIHOM IepeMEeHHOM
YpaBHeHus u
buo;
3 HepaBeHcTBa. CHCTEMBbI 14 1
" https
ypaBHEHUI
YpaBHeHus u
bu6;
4 HEpaBEHCTBA. 16 1
https
Hepasenctpa
bu6;
5 o
YHKIHH 16 1 https
6 UYucnosbie 15 1 buo;
MOCJIEIOBATEIILHOCTHU https
. [ToBTOpeHue, o6o0mIEeH e, 18 i bu6;
cucTeMaTH3alus 3HaHu! https
OBIIEE KOJIMYECTBO
102 6 0

YACOB 110 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4yacoB
Ne
JlaTa
n/ Tema ypoka KounTtpoJabHbie IpakTH4eckne
Bcero H3Y4YeHHs
n padoTbI padoTbI

[TonsaTHe parmoHaIbLHOTO
yucia

Apudmernueckue
JIEUCTBUS C
palMOHaIbHBIMU YU CIIAMU

Apudmernueckue
JIEUCTBUS C
palnMoHaTbHBIMU YUCIIAMH

Apudmernueckue
JIEUCTBUS C
palMoHaTbHBIMU YUCIIAMH

Apudmernueckue
JIEUCTBUS C
panoHaTbHBIMU YUCIIAMH

Apudmernueckue
JIEUCTBUS C
palMOHaIbHBIMU YU CIIAMU

CpaBHeHue,
YHOPSAOYMBAHUE




PpaluOHAJIbHBIX YHUCCIT

CpaBHeHue,
yYHOpSA0YUBAaHUE
palOHAIbHBIX YNCEI

CpaBHeHue,
YHOpSA0OYMBAHUE
palOHAIbHBIX YNCEI

10

CreneHs ¢ HaTypaJbHBIM
nokKasaresaem

11

CteneHpb ¢ HATypaJIbHBIM
noka3zaTeseM

12

CreneHs ¢ HaTypaJbHBIM
noKazarejaeM

13

CteneHb ¢ HaTypaJIbHBIM
nokaszaTeseM

14

CreneHs ¢ HaTypaJbHBIM
noKazaresaem

15

Perrenre ocCHOBHBIX 3aga4
Ha poOu, MPOLIEHTHI U3
peanbHOM PAKTUKH

16

Penrenuvie oCHOBHEIX 3a1a4
Ha ApoOH, MPOIIEHTHI U3
peaIbHOM MPaKTUKU




17

Perrenrie ocCHOBHBIX 3a1a4
Ha ApoOH, MPOIIEHTHI U3
peaIbHOM MPaKTUKU

18

Perrenrie oCHOBHBIX 3aa4
Ha IpoOu, MPOLIEHTHI U3
peanbHOM PAKTUKH

19

[Ipu3Haku nenumMocTu,
pas3noKeHus Ha
MHOKUTEJIA HATYpPaJIbHbIX
qucen

20

[Ipu3Haku nenumMocTu,
pa3noKeHus Ha
MHOKHUTEJIA HATYpPaJIbHbIX
qucen

21

PeanbHBIE 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas
MIPOTIOPITHOHATIEHOCTH

22

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPOTIOPITHOHAIEHOCTH

23

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas
MPOTIOPITHOHATIEHOCTH

24

PeannHbIe 3aBUCUMOCTH.
[Ipsimas u oOpaTHas
MPOMOPIIMOHAIEHOCTH




25

KonrtponsHas pabora o
TeMme "PanmosannHbIe
gucia"

26

bykBeHHbIe BhIpaKeHUS

27

IIepemeHnHsle.
JonmycTuMble 3HaUEHUS
MIEPEMEHHBIX

28

DopMmyisl

29

DopMmyIsl

30

[IpeoOpazoBanue
OYKBEHHBIX BBIPAKCHUH,
PacKpbITHE CKOOOK 1
MPUBEICHUE TTOT00HBIX
cllaraeMbIxX

31

[IpeoOpazoBanue
OYKBEHHBIX BBIPKCHUH,
PacKpbITHE CKOOOK 1
MPUBEICHUE TTOT00HBIX
cJlaraeMbIX

32

[IpeoOpazoBanue
OYKBEHHBIX BBIPKCHUH,
PacKpbITHE CKOOOK 1
MPUBEICHUE TTOT00HBIX
cJlaraeMbIX

33

[IpeoOpazoBanue




OYKBEHHBIX BBIPAKCHUH,
PacKpbITHE CKOOOK 1
MIPUBEICHUE TTOT00HBIX
cllaraeMbIX

CBoiicTBa CTENEHH C

34 HaTypaJIbHBIM
IIOKa3aTejieM
CBOMCTBa CTEIICHU C

35 HaTypaJIbHbIM
IIoKa3aTejieM
CBOMCTBa CTEIICHU C

36 HaTypaJIbHbIM
IIOKa3aTejieM

37 MHoro4JIeHBI

38 MHorouieHbI

39 CnoxxeHue, BEIYUTAHUE,
YMHOXXEHUE MHOTOYJICHOB

40 CrnokeHune, BRIYUTAHNUE,
YMHO)XKCHHE MHOTOYJICHOB

A1 CnoxxeHue, BEIYUTAHUE,

YMHOKCHHUC MHOTOYJICHOB




CrnoxeHune, BEIYUTAHNUE,

42
YMHO>K€HHE MHOTOYJIEHOB

43 DopMyIIbl COKPALIEHHOTO
YMHOKEHHS

44 DopmyJibl COKPAIIEHHOTO
YMHOKECHHS

45 DopmyJibl COKPAIIEHHOTO
YMHOKECHHS

46 DopMyIIbl COKPALIEHHOTO
YMHOKEHHS

47 DopmyJibl COKPAIIEHHOTO
YMHOKEHHS

43 PaznoxeHrne MHOTOYIEHOB
Ha MHOXXUTEJH

49 Pa3noxeHnne MHOTOWIEHOB
Ha MHO>XUTENN

50 PaznoxeHnne MHOTOYIEHOB

Ha MHOXXUTCIIN

51

Pa3noxeHrne MHOrO4WIEHOB




Ha MHOXXUTCIIN

52

KonrponsHas pabora o
Teme "AnreOpanueckue
BBIpaKEHUS"

53

YpaBHeHue, IpaBuia
npeoOpazoBaHus
YpaBHEHHS,
PaBHOCHJILHOCTb
ypaBHEHUH

54

JIuHeitHoe ypaBHEHHUE C
OJIHOM IIEPEMEHHON,
pELLICHUE JIMHENHBIX
ypaBHEHUH

55

JIuHeitHOe ypaBHEHHUE C
OJHOU EPEMEHHOM,
pellIeHUE JTUHENHBIX
ypaBHEHUH

56

JIuHeitHOe ypaBHEHHUE C
OJHOU IEPEMEHHOM,
pellIeHUE JTUHENHBIX
ypaBHEHUH

57

Penrenue 3amau ¢
MTOMOINIBIO YPABHEHHI

58

Pemenue 3anau c
MOMOINIBIO YPABHEHHI




59

Penrenue 3amau ¢
MMOMOINIBIO YPABHEHHI

60

Pewenune 3anau ¢
IIOMOIIBIO YPAaBHEHUIN

61

JIuHeitHOe ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU U
ero rpaduk

62

JIuneiiHoe ypaBHEHME C
JBYMsI IEPEMEHHBIMU U
ero rpaduk

63

Cucrema AByX JINHEHHBIX
YPAaBHEHUH C ABYMsI
[IEPEMEHHBIMU

64

Cucrema AByX JINHEHHBIX
YPAaBHEHUH C ABYMsI
[IEPEMEHHBIMU

65

CucreMa IByX JTUHEUHBIX
YPAaBHEHUH C ABYMsI
NepeMEHHBIMU

66

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C JIBYMsI
NepeMEHHBIMHU

67

Penrenue cucrem
ypaBHEHUH




Penrenue cucrem

68 .
yYpaBHEHUH

69 Pemenue cucrem
YpaBHEHUH

70 Pemenue cucrem
ypaBHEHUH

71 Pemenue cucrem
ypaBHEHUH
KonrtponsHas pabota o

72 teme "JIuHeitHbie
ypaBHeHus"

7 Koopaunara Touku Ha
IpsIMOM

74 UucnoBble MPOMEKYTKU

75 YucnoBble MPOMEKYTKU
Paccrosinne mexny n1ByMs

76 TOYKAMU KOOPAMHATHOU
MPSAMOI
Paccrosinue mexny nByms

77 TOYKaMU KOOPAMHATHOU
IpsIMOM

78 [IpsimoyronbHas cucreMa




KOOpAWHAT Ha INIOCKOCTHU

IIpssmoyronbHas cucreMa

79
KOOpJMHAT Ha MJIOCKOCTH
20 [Tpumeps! rpadukoB,
3aJIaHHBIX (opMyITaMHu
81 [Tpumeps! rpadukos,
3aJaHHbIX (OpMyITaMU
%) [Tpumeps! rpadukoB,
3aJIaHHBIX (OopMyITaMHu
23 [Tpumeps! rpadukos,
3aJJaHHbIX (OpMyITaMU
84 Urenue rpadukoB
pEaJIbHBIX 3aBUCUMOCTEN
25 Yrenwne rpadukoB
pEaJIbHBIX 3aBUCUMOCTEN
86 [Tonsitne GyHKIIIN
87 I'padux Gpynkumm
88 CaoiicTBa (hyHKIMH




89 CaoiicTBa GHyHKIHHA

90 Jluneiinas GpyHKIUSA

91 Jluneiinas GyHKIUs

9 [Moctpoenue rpadpuka
JTUHEHHON (QYHKIUU

93 [Toctpoenue rpadpuka
JTUHEHHON QYHKIUU

94 I'padux pynkumm y =[x|

95 I'padux byskmmm y =X|
KonTposnbHas paboTa mo

96 teme "KoopauHaTel u
rpad¢uku. OyHKun"
[ToBTOpEHKME OCHOBHBIX

97 MOHATHI U METOJIOB Kypca
7 xj1acca, 0000IIcHHE
3HAHUHN
[ToBTOpEHME OCHOBHBIX

08 IIOHATUHI U METOJIOB Kypca

7 Ki1acca, 0000IIeHE
3HAHUM




99

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca
7 xj1acca, 0000IIcHHE
3HAHUI

100

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJI0B Kypca
7 Ki1acca, 0000IIeHE
3HAaHUU

101

Hrorosast KOHTpOJIBHAA
pabota

102

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJI0B Kypca
7 Ki1acca, 0000IIeHE
3HAHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




8 KUIACC

KoandyecTBO 4acoB

Ne
JlaTa
n/ | Tema ypoxka KoHTpoabHbIe IpakTuyeckue
Bcecero N3Y4YEeHHUS
n padoThI padoThI
1 KBagpaTHbIii KOpEHb U3
qucia !
) [TonsiTre 06
UPPALMOHATILHOM YHCIIE !
JlecaTUuHBIS
3 PUOTKEHUS 1
UPPALMOHATBHBIX YUCE
Jecsatuaabie
4 MPUOTMKESHUS 1
UppaLMOHATIBHBIX YHCE
5 JlericTBUTEIBHBIC YHCIIa 1
6 CpaBHeHue
JNEHCTBUTENBHBIX YHCET !
7 CpaBHeHue
JEUCTBUTENBHBIX YUCET !
g Apudmernueckuit
KBaJPaTHBIN KOPEHb !
9 YpaBHeHue Buaa X* = a 1

CBoiicTBa




apuMeTHIECKUX
KBaJIpaTHBIX KOpPHEH

11

CaoiicTBa
apuMeTHIECKUX
KBaJPaTHBIX KOPHEH

12

[IpeobpazoBanue
YUCJIOBBIX BBIPAXKEHUH,
coJieprKalInx
KBaJIpaTHbIE KOPHU

13

[IpeoOpazoBanue
YHCJIOBBIX BBIPAXKEHUH,
coJieprKalInx
KBaJIpaTHbIE KOPHU

14

[IpeoOpazoBanue
YHCIIOBBIX BBIPKEHUH,
CoJIepIKaIIIX
KBaJ[paTHbIC KOPHH

15

[IpeoOpazoBanue
YHCIIOBBIX BBIPKEHUH,
COJIepIKAIIIX
KBaJ[paTHbIC KOPHH

16

CreneHsb ¢ LEJIbIM
MOKa3aTejIeM

17

CrangaprHas 3amuch
gucia. Pasmepsl
00BEKTOB




OKpY’KaroIiero Mupa (0T
2JIEMEHTAPHBIX YaCTHUI]
710 KOCMUYECKHX
00BEKTOR),
JUINTEIILHOCTh
IPOLIECCOB B
OKpY’KarolleM MUpe

CBoiicTBa CTEIEHH C

18 IIEJIBIM TTOKa3aTelIieM

19 CBOICTBa CTEIICHU C
LICJIBIM II0KA3aTeIeM

20 CBolicTBa CTEIICHU C
IIEJIBIM TOKa3aTelIieM

71 CBOICTBa CTEIICHU C
LICJIBIM II0KA3aTeIeM

2 CBOMCTBa CTEIICHU C
LICJIBIM II0KA3aTeIeM

23 KBanpaTHbiii TpEXUIIeH

24 KBanpaTHbiii TpEXUIIeH
Paznoxenue

25 KBaJPaTHOIO TpEXUJICHa
Ha MHOXKHTCIU

26 Paznoxenue

KBaJPaTHOIO TPEXUJICHA




Ha MHOXXUTCIIN

27

KonrponsHas padora o
temaMm "KBagpatHbie
kopHU. CTeneHu.
KBanpaThslii TpexuseH'

28

Anrebpanyeckas 1poOb

29

JlonmycTuMble 3HaYEHUS
MIEPEMEHHBIX,
BXOJIALINX B
anreOpanveckue
BBIPAXKEHUS

30

JonmycTuMble 3HaUEHUS
MIEPEMEHHBIX,
BXOJISALINX B
anreOpanvecKue
BBIPAXKEHUS

31

OCHOBHO€E CBOWCTBO
anreOpanveckoit 1poou

32

Coxkpaienue apooei

33

Cokpaienue apooei

34

Coxkpaienue apooei

35

CrnokeHue, BRIYUTAHNUE,




YMHOKCHHEC U JCIICHUC
anreOpanvecKux
npobeit

36

CnoxxeHue, BEIYNTAHUE,
YMHOXXEHUE U JICIICHHE
anreOpanyecKux
npoOeit

37

CnoxxeHue, BEIYNTAHUE,
YMHOXXEHUE U JICTICHHE
anreOpanyecKux
npoOeit

38

CnoxxeHue, BEIYNTAHUE,
YMHOXXEHUE U JICTICHNE
anreOpanyecKux
npoOeit

39

[IpeoOpazoBanue
BBIPAYKCHHUI,
coJepKaInX
anreOpandeckue Ipoou

40

[IpeoOpazoBanue
BBIPAYKCHHI,
coJieprKalnx
anreOpandeckue aJpoou

41

[IpeoOpazoBanue
BBIPAYKCHHUI,
coJieprKalnx
anreOpandeckue aJpoou




KonrtponsHas padora o

42 teMe "AnreOpandeckas
JIpoOp"

43 KBanpaTHoe ypaBHEHHE

44 Henonnoe kBanpatHoe
ypaBHEHUE

45 Henonnoe kBanpatnoe
ypaBHEHUE
dopMya KOpHEH

46 KBaJpaTHOTO
ypaBHEHUS
dopmyna KOpHEH

47 KBaJI[paTHOTO
YpaBHEHUS
dopmyna KOpHEH

48 KBaJIpaTHOTO
YpaBHEHUS

49 Teopema Buera

50 Teopema Bueta
Pewienne ypaBHeHui,

51 CBOJSIIINXCS K

KBaApaTHbBIM




52

Pewienne ypaBHeHui,
CBOIAIIUXCS K
KBaJIPaTHBIM

53

[Ipocteiimme npoOHO-
panuoOHaJIbHBIC
ypaBHEHUSA

54

[Ipocteiimme apoOHO-
panuoHaJIbHBIC
ypaBHEHUS

55

Penienne TekcToBBIX
3a/1a4 ¢ IIOMOILBIO
KBaJPaTHBIX YPaBHCHUU

56

Penrenue TeKCTOBBIX
3a/1a4 C IIOMOIIILIO
KBaJIPAaTHBIX YPaBHCHUN

57

KonTtponbHas padota mo
teme "KBaapatHbie
ypaBHEeHUs"

58

JIuneiiHoe ypaBHEHHUE C
JBYMSI IEpEMEHHBIMU,
ero rpaduk, IpuMepbl
pellIeHNs] ypaBHEHHI B
LEJBIX YUCIIax

59

JIuneiiHoe ypaBHEHUE C
JBYMSI IEPEMEHHBIMH,
ero rpaduk, npuMepsl




pelIeHusl ypaBHEHUN B
LEJIBIX YUCIIaX

60

JIuneiiHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMH,
ero rpauk, mpuMepsl
peleHusl ypaBHEHUN B
LEJIBIX YUCIIaX

61

Pemenue cucrem aByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

62

Pemenue cucrem aByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

63

Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

64

[Tpumepsnl penieHus
CHCTEM HEJIMHEUHBIX
YpaBHEHUH C JBYMsI
NEePEMEHHBIMU

65

[Ipumepsnl penieHus
CHCTEM HEJIMHEUHBIX
YpaBHEHUH C JIBYMsI
NEePEMEHHBIMU

66

I'papuueckas
UHTEpIpeTaLns
YpaBHEHUSI C IBYMSI




NEPCMCHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

67

I'padpuueckas
MHTEPIIPETALNS
YPaBHEHUS C ABYMs
NIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUN C
JIBYMsI IEPEMEHHBIMU

68

Pernrenue TeKCTOBBIX
3a7a4 C IIOMOIILIO
CUCTEM ypaBHEHUI

69

Pernrenue TeKCTOBBIX
3a7a4 C IIOMOIILIO
CUCTEM ypaBHEHUI

70

Penrenue TeKCTOBEBIX
3a7a4 ¢ IIOMOIIBIO
CUCTEM ypaBHEHUI

71

UucnoBbie HEPABEHCTBA
Y WX CBOWCTBA

72

UucnoBbie HEpABEHCTBA
Y WX CBOWCTBA

73

HepasenctBo ¢ oHOM
[IEPEMEHHON

74

JIuneliHbIe HEPABEHCTBA
C OJTHOM NIEPEMEHHOU U




UX pElIeHNe

75

JIuneliHbIe HEPABEHCTBA
C OJTHOM IIEPEMEHHOU U
UX pelIeHue

76

JIuneliHbIe HEPABEHCTBA
C OAHOM NEPEMEHHOU U
UX pelIeHue

77

CucTeMbl THHESHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX
peuieHue

78

CucTeMbl THHESHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX
perieHue

79

CucTeMbl THHESHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX
penieHue

80

N3o00pakeHne pereHus
JIMHEITHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHUCJIOBOM
PSMO

81

N3obpakenue pereHus
JIMHEHHOTO
HEpaBEHCTBA U UX




CUCTEM HA YUCJIOBOU
PSMO

82

KonrponsHas padora o
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHUI"

83

[onarue GpyHkuUU

84

Ob6unacTp onpeaeneHus
Y MHOKECTBO 3HAYCHUI
byHKIIIN

85

Croco0s! 3aanust
byHKIII

86

I'padux bysxIIN

87

CaoiicTBa QyHKIINU, UX
0TOOpakeHHE Ha
rpaduke

88

YreHne 1 NOCTpOEHUE
rpa¢ukoB QyHKITHI

&9

[Tpumeps! rpadukoB
(GyHKUIUH, OTpaskaroLINX
peasibHbIe MPOLIECCHI

90

DyHKIMH,
OIHCHIBAIOLIUE MPSAMYIO
U 00paTHYIO
IIPONOPLUOHAIILHBIE
3aBUCUMOCTH, X




rpaduku

91

l'unepOona

92

['unepOoia

93

I'padux byskmmm y = x>

94

I'paduk Pynkmmu y = x>

95

OYyHKIUU y =X2, Y = X3,
y=Vx,y=[x[;
rpaguvecKoe pemeHmue
YpaBHEHUH U CUCTEM
ypaBHEHUH

96

OYyHKIUU y =X2, Y = X3,
y=VX, y=[x[;
rpaduueckoe pereHne
YpaBHEHUH U CUCTEM
ypaBHEHUH

97

[ToBTOpEHME OCHOBHBIX
MOHSATHUN U METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IcHIE 3HAHUIT

98

[ToBTOpEHME OCHOBHBIX
MHOHSATUN U METOI0B
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHUIT




99

[ToBTOpEHME OCHOBHBIX
IOHSATUN U METOIOB
KypcoB 7 1 8 KJ1accoB,
00001IeHE 3HAHUHT

100

[ToBTOpEHME OCHOBHBIX
MOHSATHUN M METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHUIT

101

NtoroBast KOHTpoOJIbHAS
pabota

102

[ToBTOpEHKME OCHOBHBIX
IOHATUN U METOIOB
KypcoB 7 1 8 KJ1acCoB,
0000111eHIE 3HAHUT

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




9 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

JlaTa
H3yUeHust

PanmonansHBIC UHCa,
HppaIMOHATILHBIE YHCTIa,
KOHEYHBIE U OECKOHEYHBIE
NECATUYIHBIC TPOOH

MHokecTBO
JIEMCTBUTEIBHBIX YUCET;
JIEMCTBUTEIBHBIC YHCIIa KaK
OeCKOHEUHbIE JSCATUYHBIE
Ipoou

BzauMHO ogHO3HAYHOE
COOTBETCTBUE MEKY
MHOKECTBOM
JICCTBUTEIIBHBIX YUCEI U
MHOKECTBOM TOUYEK
KOOPAMHATHOM MPSIMOi1

CpaBHeHue
JNEHCTBUTENHHBIX YHCEN,
apupMeTHIECKHUEe EeHCTBHS
C NE€HCTBUTEIbHBIMU
quclaMu

[TpubnmxEHHOE 3HAYCHNE




BEJIMYUHBI, TOYHOCTH
MPUOTKEHUS

OxkpyriieHue yucen

OxkpyrieHue yucen

[Ipukuaka u orieHKa

8 pE3yJIbTaTOB BBIYMCIICHUN

9 [Ipukuaka u orieHKa
pE3yJIbTaTOB BBIYMCIICHUN
JIuneliHoe ypaBHEHUE.

10 Pemenue ypaBHeHUH,
CBOJSAIIUXCS K JIMHEHHBIM
JIuneliHoe ypaBHEHUE.

11 Pewrenne ypaBHeHui,
CBOJSAIIUXCS K JIMHEHHBIM
KBanpaTtHOe ypaBHEHUE.

12 Pewenne ypaBHeHui,
CBOJAILIUXCS K KBAJPaTHBIM
KBanpatHoe ypaBHeHuUe.

13 Pemenue ypaBHenuit,
CBOIAIIMXCS K KBaJPAaTHBIM

14 bukBanpaTHble ypaBHEHUs

15 bukBangpaTHbie ypaBHEHUS




16

IIpumeps! pemeHus
YpPaBHEHUH TPEThEH 1
YeTBEPTOU CTENIEHEN
pa3oKEHUEM Ha
MHOXUTENH

17

IIpumeps! pemeHus
YPaBHEHUH TPEThEU U
YETBEPTOU CTEIIEHEH
pa3I0KEHUEM Ha
MHOKHTENH

18

Pemenue npo6HO-
paIMoHaIbHBIX YPaBHCHHIMA

19

Pemenne npo6HO-
palMOHAIbHBIX YPAaBHEHUI

20

Perrenuie TekCTOBBIX 3a4a4
anreOpandecKuM METOI0M

21

Perrenuie TekCTOBBIX 3a4a4
anreOpanvdecKuM METOA0OM

22

Pertenue TekCTOBBIX 3a4a4
anreOpanvdecKuM METOA0OM

23

Kontponbnas padota mo
Teme "YpaBHEHHS C OTHOU
nepeMeHHomn"

24

VYpaBHeHue ¢ IByMs
MIEPEMEHHBIMH U €r0




rpaduk

25

YpaBHeHHE ¢ IByMs
MIEPEMEHHBIMH U €I0

rpaduk

26

Cucrema ByX JIMHEHHBIX
YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU U €€
pelieHue

27

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMSI
IIEPEMEHHBIMU U €€
perieHue

28

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMSI
MIEPEMEHHBIMHA U €€
peuieHue

29

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMSI
MEPEMEHHBIMHA U €€
peuieHue

30

Pemenue cucrem aByx
YpaBHEHUH, OJHO U3
KOTOPBIX JIMHEIHOE, a
JPyroe — BTOPOU CTENIEHU

31

Pemenue cucrem aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEIHOE, a




IPYyroe — BTOPOH CTEIICHU

32

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

33

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

34

I'paduueckas
MHTEPIIPETALNS CUCTEMBI
YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

35

Pemrenue TeKCTOBBIX 3a1a4
anreOpandecKuM crocooom

36

Pemrenue TeKCTOBBIX 3a1a4
anreOpanvecKuM crocooom

37

Konrponbnas padora no
TeMe "CHucTeMbl
ypaBHeHUI"

38

UucnoBble HEPAaBEHCTBA U
UX CBOMCTBA

39

UucnoBble HEPAaBEHCTBA U
UX CBOMCTBA

40

JIuHeiiHble HEPABEHCTBA C




OJIHOW MEPEMEHHOU U UX
pelieHue

41

JIuHeliHbIE HEPABEHCTBA C
OJIHOW MEPEMEHHON U UX
peuieHue

42

JIuHeliHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHOU U UX
peuieHue

43

CHcTeMbl THHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOMN U UX PEIICHUE

44

CHcTeMbl THHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHUE

45

CHcTeMbl THHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHUE

46

KBanpartHbsie HepaBeHCTBa U
UX pelieHue

47

KBanpaTHble HEpaBeHCTBA U
UX pelIeHNe

48

KBanparHbsie HepaBeHCTBa U
UX pelieHue

49

KBanpaTHble HEpaBeHCTBA U




UX pelIeHNe

50

KBanpaTHble HEpaBeHCTBa U
UX pelIeHNe

51

I'paduueckas
MHTEpIpeTaIys HEPaBEHCTB
Y CHCTEM HEPABEHCTB C
IBYMS IEpEMEHHBIMH

52

I'paduaeckas
MHTEpIpETAINS HEPAaBEHCTB
Y CHCTEM HEPaBEHCTB C
ABYMs ICPECMCHHBIMU

53

KonTtponbnas padota mo
teme "HepaBenctra"

54

KBangparuunas ¢pyHknus, eé
rpaduK U CBOMCTBA

55

KBangparuunas ¢pynkuus, eé
rpaduK U CBOICTBa

56

KBangparuunas ¢pynkuus, eé
rpaduK U CBOICTBa

57

[Tapabona, KOOpAUHATHI
BEPILINHBI TapalboIbl, OCh
CUMMETpPHUHU TTapadoIIbl

58

[Tapaboma, KOOpAUHATHI
BEPILIMHBI TapaboJIbl, OCh




CUMMETpPHUHU TTapadoIIbl

59

[Tapabona, KOOpAUHATHI
BEPILINHBI TapalboIbl, OCh
CUMMETpPHUHU TTapadoIIb

60

[Tapabona, KOOpAUHATHI
BEPILINHBI TapaboIbl, OCh
CUMMETpPHUHU TTapadoIIb

61

[TapaGomna, KOOpAUHATHI
BEPIIUHBI TapaboJIbl, OCh
CUMMETPHUH TapadoJIbI

62

[Tapabomna, KOOpAUHATHI
BEPIIUHBI TapaboJIbl, OCh
CUMMETPHUH TapadoIIbI

63

I'paduku pynkmmit: y = kx,
y =kx + b, y=k/x, y=x°,

y=VX, y=IX|

64

I'paduxu Qynkmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

65

I'paduxu Qynkimii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

66

I'paduxu Qynkiwmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

67

I'paduku pynkmmit: y = kx,




y =kx + b, y=k/x, y=x3,

y=VX, y=IX|

68

I'paduxu Qynkimii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

69

Konrponbnas padora mo
teMe "DyHKkuun"

70

TTousarue yncioBou
HOCIEI0BATEIbHOCTH

71

3aganue
MOCIIEI0BATEITLHOCTH
pEKyppeHTHOI (HOopMYIIOi 1
dbopMyII0ii n-TO YNeHA

72

Apudmeruueckas u
reoMeTpuuecKas
porpeccuu

73

Apudmernueckas u
reoMeTpuyIecKas
pOrpeccun

74

®opmyJibl N-TO WieHa
apupMeTHIECKON 1
reOMETPUYECKOMN
MPOTPECCUM, CyMMBbI
MEPBBIX N YJICHOB

75

®opmyJibl N-TO WieHa




apudmeTndeckoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MEPBBIX N YJICHOB

76

@opMyIIbl N-TO YJICHA
apudmeTndecKoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MIEPBBIX N YWICHOB

71

@opMyIIbl N-TO YJICHA
apudmeTndeckoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MEPBBIX N YWICHOB

78

@opMyIIbI N-TO YJICHA
apudmeTndeckoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MEPBBIX N YWICHOB

79

N3o0pakeHue uaeHOB
apudmeTndeckoit u
F€OMETPUYECKOU
MPOTPECCU TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

80

N3o0pakeHue 4aeHOB
apudmeTndecKoit u
reOMETPUYECKOMN




MPOTPECCU TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTH

81

JIuHelHbIN 1
AKCIOHEHUHAIBHBIN POCT

82

CrnoHble TPOLIEHTHI

83

CrnoHble TPOLEHTBI

84

Konrponbnas padora mo
Teme "Yucnosbie
MOCJIEAOBATEILHOCTH "

85

[ToBTOpeHue, 06001ICeHNE 1
CHCTEMaTH3aIus 3HaHUH.
3anuce, CpaBHEHHUE,
JIEHCTBHUS C
JIEHCTBUTEIILHLIMHU
YHUCJIaMH, YACIIOBAs MpsiMast

86

[ToBTOpeHue, 06001ICHNE 1
cHCTeMaTH3alus 3HaHUH.
[IpoueHTsl, OTHOIIEHUS,
MPOTIOPIIUHU

87

[ToBTOpEeHmE, 0600mIEeHNE U
cucTeMaTu3alys 3HaHU.
Okpyrienue,
npuOIMKEeHNE, OlEHKA




88

[ToBTOpeHue, 06001ICHNE 1
cucTeMaTu3alys 3HaHU.
Pemrenue TeKCTOBBIX 3a1a4
apupMETHIECKUM
crmocodom

&9

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aIus 3HaHUH.
Pertenuie TekCTOBBIX 3a4a4
apupMETHIECKUM
crmocodom

90

[ToBTOpeHue, 06001ICHNE 1
CHCTEMaTH3aIus 3HaHUH.
Perrenuie TekCTOBBIX 3a1a4
apu(pMETHIECKUM
CII0co00M

91

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3ALMs 3HAHUM.
ITpeoOpazoBanue
anreOpandecKux
BBIPKEHUH, TOMYCTHUMbBIS
3HAYEHUS

92

[ToBTOpeHue, 06001ICHNE 1
CUCTEMaTU3alMs 3HAHUM.
ITpeoOpazoBanue
anreOpandecKux
BBIPKEHUH, TOMYCTHUMbBIS
3HAYEHUS




93

[ToBTOpeHue, 06001ICHNE 1
cucTeMaTu3alys 3HaHU.
[TpeobpazoBanue
anre0pandecKux
BBIPQKEHUH, TOMyCTUMbIE
3HaYEHUS

94

[ToBTOpeHue, 06001ICHNE 1
CUCTEMaTU3ALUs 3HAHUM.
[IpeobpazoBanue
anre0pandecKux
BBIPQKEHUH, TOMyCTUMbIE
3HaYEHUS

95

[ToBTOpeHue, 06001ICHNE 1
CHUCTEMaTU3ALUs 3HAHUM.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA M3YUYECHHBIX
byHKIMIA

96

[ToBTOpeHue, 06001ICHNE 1
CUCTEMaTU3ALUs 3HAHUM.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA U3Y4YEHHBIX
byHKIUH

97

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3aLMUs 3HAHUM.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA U3Y4YEHHBIX
byHKIUH




98

[ToBTOpeHue, 06001ICHNE 1
cucTeMaTu3alys 3HaHU.
OyYHKIMU: IOCTPOEHHUE,
CBOMCTBA M3YUYECHHBIX
byHKIMIA

99

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3ALUs 3HAHUM.
I'paduueckoe pemeHue
YPaBHEHUH U UX CUCTEM

100

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3alMs 3HAHUM.
I'paduueckoe pemeHue
YPAaBHEHUH U UX CUCTEM

101

Hrorosast KOHTpOIbHAS
pabora

102

O0006111eH1E U
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






