PACCMOTPEHO YTBEPXIEHO

ITegarorunueckum coetom AHOO MIPUKA30M JUPEKTOpa aBTOHOMHOMN
«O0mactHON TexHoymuen um. B. U. HEKOMMepYEeCKOH 00111e00pa3oBaTeIbHOM
Jlonrux» opranuzainuu «O0JacTHON TEXHOJIUIICH
[TpoTokon um. B. U. Jonrux»
oT «15» siuBapst 2026 r. oT «15» stuBapst 2026 r. Ne 215/1-O
PABOYAS ITPOT'PAMMA

ABTOHOMHOW HEKOMMEPYECKOU
00111600pa30BaTeIbHON OpraHu3auu
«O06mactroi Texuoaunei um. B. U. Jlonruxy

Y4eOHOro Kypca
«AJureopa»
JUIs 9 KJ1acCOB OCHOBHOT'O OOIIETO 00pa30BaHMs
Ha 2025-2026 y4ueOHbIi TO

MockoBckast 001aCTh,
HcTpuHckuii panoH,
c. [TaBaoBckas Cnob6oja,
2026 1.
MNOACHUTEJIBHAS 3AIIUCKA



AnreOpa sIBJII€TCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOT'O OOIIEro o0pa3oBaHus: OHA
o0OecrieunBaeT M3yYEeHUE [JPYTrUX [AUCLUUIUIMH KaK €CTeCTBEHHOHAy4YHOTO, TaK U
T'YMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOUMO ISl MPOJAOJKEHN 00pa3oBaHus U AJis
MOBCEIHEBHON Jku3HM. Pa3BuTHe Yy oOydaromuxcs HaydHbIX MPEICTaBICHUA O
MPOUCXOXKICHUA W CYIIHOCTH anre0panmdeckux aOCTpakiui, Croco0e OTpaXKeHUs
MaTeMaTUYECKOW HAyKOW SIBJICHUW M TPOIECCOB B TMPUPOJAEC U OOIIECTBE, POIU
MaTEMaTUYECKOr0 MOJICTMPOBAHUSI B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAuyeCTB MBIIUICHUS, HEOOXOIUMBIX JJIs
ajanTaiyy B COBpeMEHHOM LU@poBoM obmiecTBe. M3ydenue anreOpsl oOecrieyuBaeT
pa3BUTHE yMEHUS HaOII0JaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBINUJICHUSI, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUS, BBIBOJBI, (OpMyIHpoBaTh YyTBepxkAeHUs. (OcBoeHue Kypca anreOpsl
o0ecreunBaeT pa3BUTUE JIOTUYECKOTO MBILIUICHUS OOYYalolUXCs: OHU HCIONb3YIOT
JEAyKTUBHBIE W UWHAYKTHBHBIE pacCyXIeHHs, 0000IIeHne ¢ KOHKPETU3aLHIO,
abcTparupoBanue U aHajoruio. OOydeHue anredpe npeanonaracT 3HAUUTENbHBIN 00beM
CaMOCTOSITEJIbHOM JI€ATEIbHOCTH OO0YYaloIIMUXCs, MO3TOMY CaMOCTOSITEIbHOE PpELICHUE
3a/1a4 00y4arOIIMMHUCS SBJSETCSA peann3auueil AesTeIbHOCTHOTO MPUHIMIA O0yYEHHS.

B crpyktype mporpamMmmbl y4eOHOro Kypca «Aisredpa» yriyOJeHHOTO H3yYEHHs
OCHOBHO€ MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHHM: «Yucna u
BBIUHCIICHUS, «AJNTeOpanyeckue BbIpAXKCHUS», «YpaBHEHUS UM  HEPABEHCTBAy,
«Dynkunn». Kaxngas u3 3THUX COAEPKATEIbHO-METOJANYECKUX JIMHUM pPa3BUBAETCS Ha
MPOTSHKEHUHU TPEX JIET U3YUEHHUS Kypca, B3aUMOAECICTBYS ¢ APYTUMHU €ro JUHUsAMH. B Xone
U3Y4YEHHUS Kypca OOydYarouMmcsi MPUXOAMUTCS JIOTUYECKU pPaCCyKIaTh, HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4deOHOro Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJACTaBICHHBIE BO BCEX OCHOBHBIX
pazienax  MaTeMaTH4eCcKOro  oOpa3oBaHHUS W CHOCOOCTBYIOUIME  OBJIQJICHUIO
00yUarOIIMMUCI OCHOB YHUBEPCAJILHOIO MaTeMaTH4yecKoro si3bika. ConepikaTelbHOW U
CTPYKTYPHOM 0COOEHHOCTBIO YUEOHOTO Kypca « AJre0pay sIBISETCS €ro UHTETPUPOBAHHbBIN
xapakrep. CoaepkaHue TMHAN «HHCI1a M BBIYUCIICHUS CITYKUT OCHOBOM JIJI JATbHEUIIIETO
W3YUYCHHUS] MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOIIMXCS JIOTUYECKOTO
MBITIUICHUS, POPMHUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOPUTMAMHU, & TAKXKE TPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX JJI IMOBCEIHEBHOW XKU3HM. Pa3zButue moHATUS O
YUCJie Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CBS3aHO C palMOHATBHBIMH U
UppalMOHATBHBIMY YKCTIaMU, GOPMUPOBAHUEM TIPEACTABICHUM O JCHCTBUTEIHLHOM YHUCIIE.
3aBepiieHre OCBOSHUS YUCIOBOM JIMHUHM OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Conepxkanue ABYX alreOpamdyeckux JUHUNA — «AjreOpanyeckue BBIpOXEHUS» U
«YpaBHEHHMsI W HEPaBEHCTBa» CMOCOOCTBYeT (POPMUPOBAHUIO Yy  OOYyUYaIOIIUXCS
MaTEMaTUYECKOTo armapara, He00X0UMOTO IS PEIIeHHs 3a/ad MaTeMaTUKHA, CMEKHBIX
MPEIMETOB U OKpY’Karomiel peanbHOocTH. Ha ypoBHE OCHOBHOTO 001Iero 0Opa3oBaHUS
y4eOHBIIi MaTepuan TPYNIUPYETCS BOKPYT PpAIMOHAIBHBIX BBIpaXEHUH. Anredpa
JEMOHCTPUPYET 3HAYEHUWE MAaTeMaTHUKH KaK $3bIKa IS MOCTPOCHUS MaTeMaTH4YeCKHUX
MOJIeJIel, ONTMCAHUs MPOIECCOB U SIBJICHUM peaibHOTO Mupa. B 3amaun o0yuenus anredpe
BXOJST TaKKe JajdbHEWIlee pa3BUTHE aJTOPUTMHUUECKOTO MBIIUICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUISl OCBOCHHUs Kypca MHGOPMATUKH, M OBJIAJICHHUE HABBIKAMU JEAYKTHBHBIX
paccyxnenuii. IIpeoOpaszoBaHne CHUMBOJBHBIX (OpPM  CIIOCOOCTBYET  Pa3BUTHIO
BOOOpaXXeHUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.



Copnepxanve (yHKUMOHATBHO-TPAPUUYECKON JMHUU HAILIEIEHO Ha MOJy4YeHHUe
oOydJaronuMucs 3HaHUN O (QYHKIHMSIX KaK BaXHEHIEH MaTeMaTWYeCKOW MOJIEH IS
OIMMCAHUs U UCCIEAOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SBICHUN B IPUPOJIE U OOILIECTBE.
N3ydyenne martepuana crocoOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUSI UCIOJIB30BaTh
pa3IuYHbIC BBIPA3UTENbHBIE CPEICTBA A3bIKA MATEMATUKU — CJIOBECHOT0, CHMBOJIMYECKOTO,
rpaduueckoro, BHOCUT BKJIaJ B (OPMUPOBAHHE MPEACTABICHUNA O POJIM MAaTEMAaTHKU B
Pa3BUTHH LIUBUJIU3AIUU U KYJIbTYPBHIL.

YrinyOneHHbld Kypc anreOpbl XapakTEepU3yeTcs HM3yYEHHEM JIOTIOJHUTEIHHOTO
TEOPETUYECKOI0 anmnapara 1 CBSI3aHHBIX C HUM METOJIOB pellleHUs 3a/1a4. AnreOpa sBiseTcs
SI3BIKOM JIJIS1 OTIMCAHUsI OOBEKTOB U 3aKOHOMEPHOCTEH, CITYy’KUT OCHOBOM MaTeMaTHU4eCKOro
MozenupoBaHus. [Ipu 3ToM camu 00bEKThI MATEMATHUYECKUX YMO3AKIIOUEHUN U TPUHSTHIC
B aireOpe NpaBWwiia MX KOHCTPYHUPOBAHUSI CIIOCOOCTBYIOT (HDOPMUPOBAHHIO YMEHUU
000CHOBBIBATh U JIOKA3bIBATh CYKJICHUS, PA3BUBAIOT MAaTEMATUYECKYIO HHTYUIIUIO, KPATKO
Y HAIJISAHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOECHUI U y4aT UX IPUMEHEHUIO. Tem
caMbIM ainrebpa 3aHMUMAeT OJHO U3 BEAyIIMX MECT B (OPMHUPOBAHUU HAYYHO-
TEOPETHUYECKOT0 MBIIUICHHS 00YYarOIIUXCS.

CornacHo yuyeOHOMY MmilaHy B 7-9 Kiaccax m3ywaercss y4eOHbIH Kypc «Airedpay,
KOTOPBIN BKJIKOYAET CJIEIYIOLINE OCHOBHBIE pa3/ielibl coepxkanus: «Uncia U BEIYUCICHUS,
«Alredpanyeckue BoIpaKEHUS», « Y paBHEHUS U HEPABEHCTBA», « DyHKIIMMNY.

OO011ee 4nciao 4acoB, peKOMEHJOBAHHBIX JUIsSl U3YyUEHHs Y4eOHOTO Kypca

«Aunrebpay, — 408 yacoB: B 7 kitacce — 136 yacos (4 yaca B Hezieno), B 8 kiacce — 136
yacoB (4 4aca B Helleno), B 9 kitacce — 136 dacoB (4 yaca B HEJIEINIO).



COJAEP) KAHUE OBYUEHUSA
7 KJIACC

Yucna » BBIYMCIICHUS

Panmonansabie uncna. CpaBHEHHE, YIIOPSIOYMBAHNE U apu(PMETHICCKHE IEHCTBHSI C
palnMoOHaIbHBIMU YKciaMu. YucmoBas npsMasi, MOJIyJIb YUCIIA.

CreneHb ¢ HaTypaJIbHBIM TTOKAa3aTEJIEM U €€ CBOMCTBA. 3alUCh YKCia B JECITUYHOU
MO3UIIMOHHON CUCTEME CUHUCIICHHUS.

Perienne TeKCTOBBIX 3a/1a4 apupMEeTHUECKUM criocoOoM. Perienure 3a1a4u 3 peaibHON
MPaKTHKU Ha YaCTH, Ha JIpoOU, HA MIPOIICHTHI, IPUMEHECHHE OTHOILICHUN U MIPONOPIUI MpU
pelleHnHt 3aja4, pelieHue 3aad Ha JBHKEHUE, padoTy, MMOKYIIKH, HAJIOTH.

JenuMocTs 1enbix uncel. CBoiicTBa ICTMMOCTH.

[IpocTteie ¥ cocTaBHbIE yncia. YeTHbIe M HEYETHBIC yucia. [Ipu3Haku nenumMoctu Ha
2,4,8,5,3,6,9, 10, 11. [Ipu3Haku AeIMMOCTH CyMMBbI U IPOU3BEICHUS LIETBIX YUCET TTPU
PEILICHUY 3aa4 C MPAKTUUECKUM COJICPKAaHUEM.

Haubonpiuit 001mumii 1eauTesib 1 HauMeHblee 0011ee KPaTHOE ABYX YHCEN.

B3anmno npocteie uncna. Anroputm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTUIECKHE ONepallii HaJl OCTaTKaMHU.

Anrebpanyeckue BbIpaKeHUs

BrIpaxeHue ¢ IepeMEeHHBIMU. 3HAYEHUE BBIPAKECHHUS C IEPEMEHHBIMU.

[IpencraBneHre 3aBUCUMOCTH MEXAY BEIMUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE MPEOOPA30OBAHUS AIT€OPANYECKUX BBIPAKEHHM.

JloKa3aTenbCTBO TOXKIECTB.

Opnnowiensl. OqHOWIEH CTaHAAPTHOTO BUIA. CTENEHb OJHOWICHA.

MHuorounensl. MHorounen cranpaptHoro Buga. CreneHb MHOrowieHa. CioKeHUe,
BbIUWTAaHUE, YMHOKEHUE U JIeJIeHHne MHOTrouIeHOB. [IpeoOpa3oBanue 11e10ro BeIpaXeHus B
MHoOrousieH. Kopau MHOrouieHa.

@opMyJIIbl COKPAIICHHOTO YMHOXEHUSA: KBAaJpaT CyMMbl M KBAaJpaT PasHOCTH ABYX
BBIp@XEHUM, Ky0 CyMMBI U Ky0 pa3HOCTH JBYX BBbIp@XXEHHM, pa3HOCTb KBaJIpaTOB JIBYX
BBIPQXEHUI, MPOU3BEACHUE PA3HOCTH U CYMMBI IBYX BbIpaXXEHH, CyMMa U pa3HOCTb KyOOB
JIBYX BbIpaKeHWIl. PasnokeHne MHOroujleHa Ha MHOXUTENH. BwiHeceHwe o01ero
MHOKHUTEJS 38 CKOOKU. MeTos rpynmupOBKH.

YpaBHEHUS 1 HEPABEHCTBA

YpaBHenue ¢ ogHou nepeMeHHon. Kopens ypaBHeHus. CBOMCTBA ypaBHEHHM C OJHOMN
NIEpEMEHHON. PaBHOCHIIBHOCTH YpaBHEHUH. YPaBHEHUE KaK MAaTeMaTH4YecKas MOJEIb
peaibHOM cuTyauuu. JIMHEWHOE ypaBHEHHE C OJHOW TNepeMeHHOM. Yuciio KopHen
JIMHEMHOIO0 ypaBHEHHUs. PellleHre TEKCTOBBIX 3a/1a4 C IOMOILBIO JIMHEHHBIX YPABHEHUM.
JInnerHoe ypaBHEHUE, COAEpKallee 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs mnepeMeHHbIMU. ['paduk JIMHEHMHOrOo ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHUCTeMBbl JTMHEHHBIX YPAaBHEHUI C ABYMs MepeMeHHbIMU. ['paduyeckuit
METOJ| PELICHHs] CUCTEMBI JINHEMHBIX YPABHEHNN C ABYMs IIEpEMEHHBIMU. Perienue cucrem
JIMHEWHBIX YPAaBHEHHU C JBYMS IIEPEMEHHBIMM METOJOM IIOJCTAHOBKM M METOAOM
cinoxkenus. CucreMa ABYX JIMHEWHBIX YpaBHEHUN C ABYMS IEPEMEHHBIMU KaK MOJEIb
pEalbHOM CUTYyaLINH.

OyHKIMA

Koopaunara Touku Ha npsaMou. UncioBble TPOMEXYTKU. PaccTosgHne Mexay AByMs



TOYKaMH KOOPJIUHATHOU MPSIMOM.

[TpsimoyronbHas cucteMa KoopauHaT. AOciucca 1 OpAUHATa TOYKH Ha KOOPAMHATHOM
wiockocTH. Ilpumepsl rpaduxoB, 3agaHHbX GopMynamu. UteHue rpadukoB peasbHBIX
3aBUCHMOCTEM.

OYHKITMOHAIbHBIE 3aBUCUMOCTH Mexay BeanunHamu. [lonsatre dynkumun. OyHKIUS
KaK MaremaTuyeckass MOJENb pealibHOro mpoiecca. O0nacTs omnpenenceHus U 001acThb
3HayeHui ¢pyHkiuu. Criocoosl 3ananus pynkuuu. I'paduk dyukiuu. [loastus Mmakcumyma
Y MUHUMYyMa, BO3pacTaHus U YObIBaHUS HA IPUMEPAX PEaAJIbHBIX 3aBUCUMOCTEH.

Jluneiinas ¢yHkIwms, ee cBoiicTBa. ['paduk nmunelHon ynkuun. ['paduk GyHKIIUN

y = |X|. Kycouno-3amanubie GyHKIIUH.

8 KUVIACC

Uwucna v BEIYUCIICHUS

KBanparnsie kopau. ApudmMeTndeckuii KBapaTHbIN KOPEHb U ero cBoicTBa. [lonstue
VppaMOHAIBHOTO YKcia. [{elicTBUs ¢ MppallMOHAJIBHBIMY unciiaMu. CBOMCTBA IEUCTBUN C
VppalroHaIbHBIMU YnciaaMu. CpaBHEHNE UPPALMOHATIBHBIX YHUCEIL.

[IpencraBiieHnss O PACIIMPEHUAX YHMCIOBBIX MHOXKECTB. MHOXKECTBa HATypPAJIbHBIX,
LEIbIX, pPAalMOHAIbHBIX, JCHCTBUTENBbHBIX uyHuced. CpaBHeHHME 4Yuncel. YwnciaoBble
IIPOMEXKYTKHU.

HevictBus ¢ ocrarkamu. OcTaTku crerneHe. lIpuMeHeHne OCTaTKOB K PELICHHIO
YPaBHEHHUM B LEJIBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3mepsl 00BEKTOB OKPYIKAIOIIET0 MHUPA, JJIUTEILHOCTh MPOIIECCOB B OKPYKAIOIIEM
mupe. CTaHAapTHBIN BU YHCIIA.

Anrebpanyeckue BbIpaKeHUs

AnreOpanyeckas apoOb. JlomycTUMble 3HayeHUsT T[EPEMEHHBIX B  JIpOOHO-
palMoOHaNbHBIX BbIpaKeHHUsIX. OCHOBHOE CBOMCTBO airedOpanyeckor npodu. CroxxeHue,
BBIYMTAHNE, YMHOXKEHHUE U JIeJIeHHe anredpandeckux apoOeit. Beinenenue 1enoi vactu
anredpandecKkou Ipoou.

PanmonaneHbple BbIpakeHUs. ToxAeCTBEHHblE MpeoOpa3oBaHUS PALMOHAIBHBIX
BBIPAKCHU M.

JlonycTuMble 3Ha4eHUsI IEPEMEHHBIX B BBIPAXKEHUSX, COAEPKAIINX apu(PMEeTUUECKUE
KBaJpaTHble KOPHU. TOXIECTBEHHbIE MPEOOpPa30BaHUsI BBIPAKEHUH, COACPIKAIIUX
apuMeTUUYECKUE KBaJIpaTHbIE KOPHHU.

CreneHp C IeNbIM TIOKa3zaTelleM U ee cBoiicTBa. [IpeoOpasoBaHuEe BBIPAKECHUI,
COAEpKAIIUX CTETICHH.

VYpaBHEHUS U HEPABEHCTBA

KBanparnoe ypaBHenue. @opMyna KOpHEM KBaIpaTHOrO ypaBHeHUs. KommuecTBo
JICVCTBUTEBHBIX KOPHEW KBaJIpaTHOrO ypaBHEHHs. Teopema Buera. YpaBHeHus,
CBOJIMMbBIE K JIMHEWHBIM YPAaBHEHUSIM WA K KBaJAPAaTHbIM ypaBHeHusM. KaapaTtHoe
ypaBHEHHME C TnlapaMeTpoM. PelieHne TEKCTOBBIX 3aJad4 C IMOMOIIBK KBaIpaTHBIX
YPaBHEHUM.

JpoGHo-panmoHanbHble ypaBHeHUs. Perienue 1poOHO-pallMOHAIBHBIX YpaBHEHUH.
Peliienrie TEKCTOBBIX 3aJ1a4 C MOMOILBIO APOOHO-PAIMOHANTBHBIX ypaBHEeHUH. [ 'paduueckas
WHTEPIIPETAlNs YPABHEHUN C JBYMsI IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemeHHoil. Ctporme W HecTporme HepaBeHCTBa. CIOKeHUE U



YMHOKEHHE YUCJIOBBIX HEpaBeHCTB. OllEHMBaHNE 3HAYEHUS BhIpaXKeHUs. Jl0Kka3aTenbCcTBO
HEPABEHCTB.

[loHATHE O pELIEHMM HEPABEHCTBA C OJHOW NEPEMEHHOM. MHOXECTBO pELICHHUU
HEpPaBEHCTBA. PABHOCUIIbHBIE HEPABEHCTBA.

JInHeHOe HEPABEHCTBO C OJIHOM MEPEMEHHON M MHOXECTBA €ro peumeHuil. Pemenne
JUHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. CHUCTEMBI M COBOKYIHOCTH JIMHEWHBIX
HEPaBEHCTB C OJHOM NEpeMEeHHOW. PelleHne TEKCTOBBIX 3a/lady ¢ MOMOIIBK JTMHEHHBIX
HEPABEHCTB C OJTHON IIEPEMEHHOM.

OyHKIUU

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHuM @yHkiuu. CrocoObl 3a1aHus
byukui. I'padux Pynkuun. Urtenue cBoiicTB GyHKIuu 1o ee rpaduxy. Ilpumeps
rpadukoB GyHKINMA, OTPa)KAIOIMIKUX PeabHbIE MPOIECCHI.

Jluneiinas  pynkiuss.  @DyHKIUHU, ONKUCHIBAIOIIME MPAMYIO M OOpaTHYIO
MPOTIOPITMOHAIIEHBIE 3aBUCUMOCTH, WX TpaduKH.

k y
Oyrkmmm Yy =ax>, y=x2+ b, y=x3, y=|x,y =Vx, y= — 1 ux cBoiicTea. KycouHo-
3aJlaHHbIe (QYHKUHUU.

9 KVIACC
Yucna v BEIYUCIIEHUS

Kopens n-i1 crenenu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM NTOKA3ATEJEM U €€
CBOKCTBA.

AnreOpanyeckue BbIpaKeHHS

ToxecTBEeHHbIE TPEOOpa30BaHUs BBIPAXKECHUM, COAEpKAIIUX KOPEHb N-U CTENEeHHU.
ToxecTBeHHbIE MPEe0Opa30BaHUsl BBIPAKEHUMN, COJIEPKAIIUX CTENEHb C PAlMOHAIBHBIM
nokasareneM. KBangpaTHbeii tpexuneH. KopHu kBaapaTtHoro tpexwieHa. Pasnoxenue
KBaJPaTHOTO TPEXUYJICHA HA JINHEWUHBIE MHOKUTEIIH.

YpaBHEHUS U HEPABEHCTBA

bukBanparaele ypaBHeHusA. [Ipumepsl NpUMEHEHHWH METOAOB PAaBHOCUIIBHBIX
npeoOpa3zoBaHuii, 3aMEHbI IEPEMEHHOM, IpaUyecKoro METo1a NpU PElIeHUH YpaBHEHUN
3-i1 u 4-if crenenedl. Pemenne npoOHO-palioHaNbHBIX YpaBHEHHH. PerieHue cuctem
YPAaBHEHHUM C JBYMsI IIEPEMEHHBIMU. PelleHue NnpoCTEeHIINX CUCTEM HEJIUMHEWHBIX
ypaBHEHUH ¢ AByMs niepeMeHHbIMU. [ padudeckuit MeTo perieHusi CUCTEMbI HETMHEWHBIX
YpaBHEHUN € AByMs NepeMeHHbIMUA. CHcTeMa ABYX HEIMHEWHBIX YPaBHEHUH C JIBYMs
IIEPEMEHHBIMU KaK MOJEIb pPEaJbHOW CHUTyaluu. YMCIOBbIE HEpaBEeHCTBA. PelieHue
JIMHEMHBIX HEPABEHCTB. [[O0Ka3aTenbCTBO HEpAaBEHCTB. KBaJpaTHbIE HEPABEHCTBA C OJHOU
nepeMeHHoi. PemeHne KBaapaTHBIX HEPaBEHCTB TpaUUYECKMM METOJAOM M METOJI0M
VHTEPBAJIOB. MeTron MHTEpBAJIOB Ui pAaLMOHAIBHBIX HepaBeHCTB. Ilpocreiimme
HEPABEHCTBA C MMapaMeTpoM. PenieHne TEKCTOBBIX 3a7a4 ¢ MOMOILBI0 HEPABEHCTB, CUCTEM
HepaBeHCTB. HepaBeHCTBO ¢ ABymsl NepeMEHHbIMU. PelleHue HepaBeHCTBA C JABYMS
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C JBYMs IepeMeHHbIMU. ['paduueckuii meron
pPELIEHUs] CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

OyHKIUU

Oyukius. CBoOHCTBa (QYHKUMN: HYJIUW (QYHKIUHU, MPOMEXKYTKH 3HAKOMOCTOSHCTBA
GyHKLIHH, TPOMEXYTKH BO3paCTaHUs U yObIBaHUS (PYHKIMH, YETHBIE U HEUETHBIE (DYHKIINH,
HauOoJIbIlIee U HAMMEHbIIEe 3HaUeHUs (QYHKIUH.



KBanpatnunas ¢yHkiuss U ee cBoicTBa. lcmonb3oBaHue CBOWCTB KBaJIpaTUYHOM
byukun a1 perienus 3aaad. [loctpoenue rpaduka kBagparuyHon pyHkiuu. [Tonoxenue
rpadguka KBagpaTHUHON (YHKIMH B 3aBUCHUMOCTH OT ee Kodbhdummentos. ['paduku
Gynkumii y = ax?, y = a(X — m)? u y = a(x — m)?> + n. I[loctpoenre rpapukoB GyHKIHIA C
NOMOIIBbIO TIpeoOpa3oBanuid. JIpoOHo-nmuHeliHas Qynkuus. MccnegoBanue (QyHKIMMA.
Oynkuusa Y = X" ¢ HaTypalbHBIM MOKa3aTeseM N u ee rpaduk.

Yucnossle MOCIEI0BATEIBHOCTH U IPOTPECCUN

[TonsiTue  ymcioBoil  mocienoBarenbHOCTH.  KoOHeuHble U OECKOHEUYHBIE
10CJIEN0BAaTENbHOCTH. OrpaHUyYeHHas MOCIEN0BATEIBHOCTh. MOHOTOHHO BO3pacTaromas
(yObIBaromiasi)  mocienoBaTenbHOCTh.  CHocoObl  3aaHMs  IOCIEA0BATEIbHOCTH:
onucaTeIbHbIN, TAOIMUYHBIN, C TOMOILIBIO POPMYJIBI N-TO YI€HA, PEKYPPEHTHBII.

Apudpmernueckass U reomeTpuyeckas — mnporpeccu.  CBOMCTBa  UJICHOB
apupMETHIECKON U reoMeTpruUYecKoi rporpeccuii. @opmyibl N-ro djieHa apudMeTHIECKON
¥ TEOMETPUUECKON mporpeccuii. @opMysbl CyMMBI MEPBBIX N YJICHOB apu(hMETUIECKON U
Tr€OMETPUYECKOM IIporpeccrii. 3aaun Ha MPOLIEHTHI, 0aHKOBCKUE BKJIA/Ibl, KPEIUTBHI.

[IpencraBienre 0 CXOAUMOCTH MOCIEAOBATENIBHOCTH, O CYMMHUPOBAHUH OECKOHEYHO
yOBIBAIOIIEN r€OMETPUUECKOU MPOTrPECCUM.

Meron maremarnueckor MHAyKIMH. [Ipocreiimme npumepsl.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMbl Y4EOHOIO Kypca K KOHILy 00y4YeHus
B 7 KJj1acce.

Uucna v BBIYUCIICHHUS

ParmmmonaneHbBIE UnCHa.

[lepexogute OT oOnHOM (OpMBI 3amucu uucen K Apyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECSITUYHYIO APOOB).

Hcnonp30BaTh MOHATHS MHOKECTBA HATYPAJIbHBIX YHCEN, MHOYKECTBA LEJIBIX YUCED,
MHOKECTBA PAlMOHAIBHBIX YHCEN NPH PEUICHUH 3a4ad, NMPOBEICHUM DPACCYKICHUN W
JI0Ka3aTeIIbCTB.

[Tonumath ©U OOBACHATH CMBICA MO3UIMOHHOM 3amUCH HATypaJbHOTO YHCIIA.
CpaBHHBaTh U yIIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

BoimonusaTh, couerast yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(MeTHYECKue TEHCTBUS C
palMOHAIBHBIMUA YHMCIAMH, UCIIOJIb30BaTh CBOKMCTBA YUCEN U MPABUIIA IEUCTBUM, IPUEMBI
palMOHAIBHBIX BBIYHACICHUH.

BBINONTHATH NEWCTBUSA CO CTENEHSIMHU C HATYPAJIbHBIMU MTOKA3aTEISIMHU.

HaxonuTe 3Hau€HUs YUCIIOBBIX BBIPAXKEHUH, COAECPKALIUX PALMOHAIBHBIE YHCIA U
CTENEHHU C HATYpaJbHBIM IMOKa3aTeleM, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI
BBIYMCIICHHUS, COCTABIISATh U OLIEHUBATh YHCJIOBBIE BBIPAKEHUS IPH PEILIEHUH PAKTHYECKUX
3a/1a4 U 3a]1a4 U3 JIPYrux yueOHbIX MPEIMETOB.

OKpyrisiTh 4MClIa € 33JaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICIY IPAKTHYECKOU
CUTYAaIlMH, BBIIOJHATh NPUKUIKY U OLIEHKY PE3yJbTaTa BBIYMCIICHHWH, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKEHHI, B TOM YHCIIE IIPU PENIEHUN MPAKTUYECKHUX 3a7a4.

Pemate TexcToBble 3a7aud apu(METHUUECKHM CIOCOOOM, HCIONIb30BaTh TaOJIHUIIbI,
CXEMBI, UYEPTEKHU, APYTUE CPEACTBA MPEICTABICHUS JAHHBIX MPU PELICHNUN 3a]a4.

Pemate nmpakTUKO-OPUEHTUPOBAHHBIE 33/1a4l, CBS3aHHBIE C OTHOLICHHEM BEJIUYMH,



IIPONOPLUHOHAIBHOCTBIO BEJIMYHUH, IIPOLEHTAMU, NHTEPIIPETUPOBATH PE3YIbTAThl PELICHNUS
3a]1a4 ¢ y4e€TOM OTpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHSTD MIPU PELIECHUH 3a]1a4 NPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5,

3,6,9, 10, 11, npu3Haku AEIUMOCTH CYMMBbI U IPOU3BEACHUS LIETBIX YHUCET.

PackiiapiBaTh Ha MHOKHUTEIIN HATypaJIbHbIE YNCIA.

OnepupoBaTh NOHATUSMHU: YETHOE YNCII0, HEYETHOE YUCIIO0, B3aMMHO IPOCTHIEC YUCIIA.

Haxoauts HanOoapmnii 001U 1€IUTENb U HAUMEHbIIee 00111ee KpaTHOE YUCET U
MCITIOJIB30BAaTh UX IIPU PELICHUH 3a/1a4, IPUMEHITh AIroput™ EBKima.

OnepupoBath MOHATUEM OCTATKa IO MOJYJIIO, IPUMEHATH CBOMCTBA CPABHEHUH 110
MOZYJIIO.

AnreOpanyeckre BbIpaKCHHS

BeIpaxeHus ¢ IepeMEHHBIMU.

Hcnonp30oBaTh anredpandeckyro TEPMUHOIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B
IPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

Haxoguth  3HaueHUs: OYKBEHHBIX BBIPQKEHMH MpU 3aJaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

Hcnonp30BaTh NOHATHE TOXKAECTBA, BBHIIOIHATH TOXKIECTBEHHbIE TPEOOPa30BaHMUS
BBIPAKEHUM, JOKA3bIBATh TOXK/IECTBA.

MHoOrouseHs!.

BemmonusaTe npeoOpa3oBaHHUs LEJIOTO BBIPAXEHUS B MHOTOYIEH IPUBEACHUEM
NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BoimmonusaTe nefictBus (ClOKEHUE, BBIYUTAHHE, YMHOXKEHHE) C OJHOUWIEHAMU U C
MHOTOYJIEHAMH, IPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U KyO CyMMBl,
KBaJipaT U KyO pa3HOCTH, pa3HOCTh KBaJIpaToB, CyMMa M pa3HOCTb KyOOB), B TOM YHUCJIE JIJIs
YIIPOLLEHUS BEIYUCIICHUN.

OCy1IeCTBIATh Pa3JIOKEHUE MHOTOYWJIEHOB HA MHOKHMTEIIN € TIOMOIIBIO BEIHECEHUS 32
CKOOKM OOIIEro MHOXUTENs,, TPYNIUPOBKM  ClaraeémbiX, HNpUMEHsA  (OpMYyIIbl
COKpAILEHHOTO YMHOKEHHS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB [JIs PEHICHUS pPa3ju4HbIX 33134 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA CTENEHEW C  HATypaJbHBIMH  IIOKA3aTEISIMM IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHEHUS 1 HEPABEHCTBA

Pewrars nuHelHbIE ypaBHEHHUS C OTHOW IEPEMEHHOW, TPUMEHSIS IpaBUIIa Iepexoaa OT
MCXOJHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. lIpoBepsTh, SBIAETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[TonGupath mpuMepsl map 4MUCeN, SBISIOMIUXCS PELUICHUEM JIMHEHHOTO YpaBHEHHS C
JBYMS IEPEMEHHBIMM.

CtpouTh B KOOpAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOrO ypaBHEHHUS C JBYMS
NEPEMEHHBIMHU, MOJIb3YSCh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTte cuctempl IByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaguIecKu.

CocTaBisaTh M peliaTh JMHENHOE YPABHEHNE WUJIM CUCTEMY JIMHEWMHBIX YPAaBHEHUN IO
YCJIOBHIO 3a/1a4M, HHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 3a/a4M IMOTYYECHHbIN



pe3yJbTar.

OyHKIMA

Koopnunate! u rpaduku.

N300paxkath Ha KOOPJAWHATHYIO MPSMYI0 TOYKY, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Yd, OTPE3KH, HHTEpBaJIbl, 3aIlMCHIBATh YHUCJIOBBIE MPOMEKYTKA Ha
are0panyeckoM S3bIKe.

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 33JIaHHBIM KoopAuHaTaM. OyHKIMH.

Ctpouts rpaduKu TMHEHHBIX (PYHKIUH.

OnuceiBaTh ¢ TMOMOIIBIO (DYHKITMI HM3BECTHBIEC 3aBUCHMOCTH MEXIy BEIMYMHAMHU:
CKOpPOCTb, BpEMS, PaCCTOSHHE, I[€HA, KOJIMYECTBO, CTOMMOCTb, MPOWU3BOAUTEIHHOCTD,
BpeMmsi, 00beM padoThI.

Haxonuth 3HadeHne (PyHKITMHN TI0 3HAYCHUIO €€ apTyMEHTA.

[TonumaTte rpaduueckuii cnocod mpeacTaBleHUs U aHalIM3a HHPOPMAIIMK, U3BJIEKATh
¥ UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPAPUKOB PEATHHBIX MPOIECCOB ¥ 3aBUCHMOCTEH.

Hcnonb3oBaTh cBOMCTBAa (DYHKIMI I aHAIU3a rPapUKOB PEAbHBIX 3aBUCUMOCTEH
(HyTu QYHKIIUHU, IPOMEKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMHU, MPOMEKYTKH BO3PACTAHUS U
yObIBaHMS PYHKIIMU, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKITUN).

Hcnonb3oBaTh rpaduKu i UCCIENOBAHUS TPOLIECCOB M 3aBUCUMOCTEH, Mpu
pelIeHUH 3a7a4 U3 JPYTuxX y4eOHbIX IPEAMETOB U PEATbHOM KU3HH.

[IpenMeTHBIE pe3yJIbTaThl OCBOCHUS MPOrPaMMbl YY4EOHOTO Kypca K KOHILY 00y4YeHUsI
B 8 Ki1acce.

Yucna v BBIYUCIEHUS

HppanmonanpHbIE YUCIIA.

[ToHnmMaTh ¥ UCTIOJIL30BATh MPEJICTABIICHUS O PACIIUPEHUN YUCITOBBIX MHOKECTB.

OnepupoBaTh MOHATUSIMH: KBAJAPATHBIA KOpPEHb, apUPMETUUYECKUA KBaJIpaTHBIN
KOpPEHb, UppaAlMOHATILHOE YHUCJI0, HaXOAUTh, OIICHUBATh KBAaJApPAaTHbIC KOPHH, UCMOJIb3YS
npu  HEOOXOAUMOCTH  KaJIbKYJISITOP,  BBIMOJIHATH  NPeoOpa3oBaHUsS  BBIPAKEHUI,
COJIEpIKaIlUX KBaJpaTHbIE KOPHU, UCIIOJIB3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh HaualbHbBIC MPEJICTABICHUSI O MHOXKECTBE JICUCTBUTEIbHBIX YUCET IS
CpaBHEHMSI, OKPYIJICHUSI U BEIYUCIICHUM, U300paXkaTh JEHCTBUTENIbHBIC YUCIa TOYKAMU Ha
KOOPANHATHOM IPSAMOM.

Hcnonb30BaTh 3amucu OOBIINX U MaJIbIX YUCEN C MOMOIIBIO IECATUYHBIX ApoOer u
creneHelt yncna 10, 3anuchBaTh U OKPYTISATh YUCIOBBIC 3HAUEHHUS PEATHHBIX BEJIUYHH C
WCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHMUIA.

J1emMMOCTb.

OnepupoBaTh MOHATHEM OCTATKA 110 MOAYJIIO, IPUMEHATH CBOMCTBA CPABHEHHM 1O
MOJYJII0, HAXOJUTh OCTATKU CYMMBbI U IPOU3BEACHUS IO TAHHOMY MOJYJIIO.

Anrebpandeckue BhIpaKCHHS

JpoOHO-parmoHaaIbHbIE BEIPAKEHUS.

Haxonute  gomycTMMble 3HAUY€HHUS TEPEMEHHBIX B  JIPOOHO-PALIMOHATIBHBIX
BBIPKEHUSIX.

[IpuMEHSATH OCHOBHOE CBOMCTBO PAlIMOHAILHON JIPOOH.

BreinmonHaTh  npuBefeHUE anredpandeckux — ApoOed K 00IIemMy 3HaMeHaTeto,
CJIO’KE€HUE, YMHOXKEHUE, AeJIeHHEe anreOpandeckux Apooei.

BbINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BEIPAKEHU.



[IpumensaTe  mpeoOpa3oBaHUST BBIPAKEHHWM I PENICHUS pa3IWYHBIX 3a/1ad
U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATHbHOU MPAKTHUKH.

CreneHu.

[IpuMeHSTh TOHSATHE CTETICHU C IEJIBIM TI0Ka3aTeJieM, BBITIONHATH TPeoOpa30BaHUs
BBIPKCHUM, COIEPKAIINX CTEIICHHU C IEIBIM MTOKa3aTeIIeM.

HppanroHaabHbIE BRIPAKCHHUS.

HaxoauTe nonmycrumele 3Ha4YE€HUSI IEPEMEHHBIX B BBIPAXKEHUAX, CONEPKALINX
apu(MeTnyecKue KBaJapaTHbIe KOPHH.

BoIonHATE NpeoOpa3oBaHUs UPPALMOHAIBHBIX BBIPAKEHU, UCIIOJIb3YsI CBOMCTBA
KOpHEHU.

YpaBHEHUS U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMOHaIbHBIE YPABHEHMS.

PemaTte nuHEHHBIE YpaBHEHMsI C IapaMETPAMM, HECJIOKHBIE CUCTEMBI JIMHEWHBIX
YPaBHEHUH C apaMeTPaMHU.

[IpoBOoIUTE HcCCHEAOBAaHUS YPAaBHEHMM M CHCTEM YPAaBHEHHI, B TOM YHUCIE C
IpUMEHEHUEM rpauyecKux MpeAcTaBiIeHU (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIIU
CUCTEMa ypaBHEHU pEILLIEHNUs, €CIIU UMEET, TO CKOJIBKO, U ITPOUEe).

[lepexoauThk OT ClOBECHOM (DOPMYIJIMPOBKHU 3a7aud K €€ anreOpandeckoil Mojeu ¢
MOMOILIBIO COCTAaBJIEHUS YpPAaBHEHUS WM CHUCTEMbl YpPAaBHEHMI, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M IMOJTYYEHHBIN pe3yJbTaT.

[IpuMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB MJIsi CPABHEHUS, OLEHKH, pelaTh
JUHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, J1aBaTh Tpaduueckyro
WUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKIUU

[lonumMaTe ¥ HCHONB30BATh (PYHKUMOHANbHBIE TMOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHHUS ), ONIPEIETATh 3HaU€HUE (PYHKIIMU 1O 3HAYEHUIO apPIyMEHTA,

OnpeaensaTh CBOMCTBA (PYHKLIMHU IO €€ rpaduKy.
£
e 2 e 23— x v — —
LY =x5,y=x,y=Vx,y=—,y = |x]
CrtpouTtb rpaduxu GyHKIUN x , OTIUCBHIBATh
CBOMCTBA YMCIIOBOM ()YHKILIHUHU IO €€ rpaduKy.
[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrPaMMbl YHEOHOTO Kypca K KOHILYy 00y4YeHus

B 9 KJacce.

Yucna 1 BEIYUCIICHUS

OnepupoBaTh MNOHATUSAMU: KOPEHb N-H CTENEHHU, CTENEeHb C pPalMOHAIbLHBIM
roKasaTeseM, HaXOJUTh KOpPEeHb N-M CTeNeHH, CTENEHb C pallMOHAJILHBIM IOKa3aTelieM,
UCIIOJIB3Ysl TP HEOOXOAMMOCTU KAJIbKYJIATOP, MPUMEHSATh CBOMCTBA KOPHS N-il CTENeHH,
CTETEHHU C pallMOHAIBLHBIM MOKA3aTEJIEM.

Hcnonb30BaTh MOHSATHE MHOXXECTBA JCHCTBUTENBHBIX YMCENI NPU PEIISHUU 3aj1ad,
MPOBEJICHUU PACCYXKICHUN U TOKAa3aTEIbCTB.

CpaBHUBATH U YHOPSIAOUYUBATH ACHCTBUTEIIbHBIC YUCIIA, OKPYTJISATh ACHCTBUTEIBHBIC
YHUCJIa, BBITTOJHATE IPUKUAKY PE3yJibTaTa BHIYUCICHUN, OIIEHKY YHCIIOBBIX BBIPAKCHHUIA.

AnreOpanyeckre BbIpaKeHHS

OnepupoBaTh TMOHATHEM KBAJPATHOTO TPEXUJeHAa, HAXOJIWTh KOPHHU KBaJAPATHOTO
Tpex4jieHa.



PacknanpiBaTh KBaJpaTHbIN TPEXUJIEH HA JJUHEWHBIE MHOKUTEIIH.

YpaBHEHUS U HEPABEHCTBA

Pewlate JMHENHBIE W KBaJApaTHBIC YPaBHEHMS, YpPaBHEHUs, CBOJSIIMECS K HUM,
IpOOHO-pallMOHaNIbHbBIE YpaBHEHHs. Peliath HeCHOXXKHbIE KBaJ[paTHbIE YpPaBHEHUS C
napaMeTpoM. Pemate JIMHEHHBIE HEPABEHCTBA, KBAJIpPAaTHHIE HEPABEHCTBA, UCIIOJIb30BaTh
METOJI MHTEPBAJIOB, U300paxaTh PEIICHHE HEPABEHCTB Ha YMCIIOBOM MPSMOH, 3aUCHIBATh
pEILIEHHE C MOMOIIBIO CUMBOJIOB. PemaTe cucTemsl IBYX JMHEHHBIX YPABHEHUN C JBYMSI
IIEPEMEHHBIMM M CHCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISCTCS
JVHENHBIM. Pemarh HECIOXKHbIE CHCTEMbl HEIWHEWHBIX YPABHEHUM C IapaMeTpoM.
[IpumMeHsATh METOIbl  PAaBHOCWIBHBIX  MpeoOpa3OBaHM,  3aMEHbl  IEPEMEHHOM,
rpau4IecKoro MeToAa MPH PEIICHUH YpaBHeHHMH 3-i u 4-i cTeneHeil. PemaTts cuctemsl
JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAJPATHOE HEPABEHCTBO,
n300paxaTh pelIeHrne CHCTEMbl HEPABEHCTB Ha YMCIIOBOH MPSMOil, 3aMMCHIBAThH PEIICHHUE C
MIOMOIIBI0O CUMBOJIOB. Pemare ypaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCIE C
OTPaHUYCHUAMU, HAIIPUMED, B LIEJIBIX YHUCIIAX.

[IpoBOAUTE HCCIIETOBAaHWS YPABHEHWM M CUCTEM YPAaBHEHUW, B TOM YHCIE C
IpUMEHEHUEM rpaUyecKux MpeAcTaBiIeHU (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIIU
CUCTEMa ypaBHEHUI peLIEHUs1, €CIM UMEET, TO CKOJIBKO, U ITpoYee).

PemaTe TeKCTOBBIE 3aauu alreOpanyeckuMm CrIocoOOM C MOMOUIbIO COCTABJICHHS
YPaBHEHHM, HEPABEHCTB, NX CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI Ul COCTaBIICHMS
MaTeMaTUYeCKOW  MOJENW  PEaIbHOM  CUTyallud  WIM  [PUKIAJHOM  3aJauu,
UHTEPIIPETUPOBATH II0JyUYEHHBIE PE3YJIbTATHI B 38JJaHHOM KOHTEKCTE.

Yucnosbie IMOCJICAOBATCIIBHOCTHU U IIPOIPCCCUHU

OnepupoBaTh MNOHATHSAMHU: 3aBUCUMOCTh, (yHKUMS, Tpaduk (QyHKIUH, Tpsmas
IPOMOPILMOHANIBHOCTD, JIMHEWHAsT (PYyHKIMsA, 0OpaTHas MPOMOPIMOHAIBHOCTh, Mapadoa,
runepOoa, KyCOYHO-3alaHHast PyHKIHS.

HccnenoBarh GyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (PYHKIIMN: 00J1aCcTh
oIpezieNieHUsl, MHOKECTBO 3HAYEHWH, HYJIU (PYHKIHMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
OPOMEXYTKM BO3pacTaHuss U YObIBaHUS, YETHOCTh M HEYETHOCTh, HamOOJbIllee U
HauMEHbIIIEE 3HAUYEHU S, AaCUMIITOTBHI.

Pacno3naBaTh KBagpaTHUyHyIO0 (QYHKIMIO 1O (opmysie, NPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

Omnpenensats nojokeHue rpaduka KBaJpaTUUHON (PYHKUMU B 3aBHCHUMOCTH OT €€
K03 PUIIEHTOB.

Crpouth Tpaduk KBaApaTUYHON (YHKUHUH, OMUCHIBATH CBOMCTBA KBAJIPaTUYHOU
byHKIUYU 110 ee Tpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKIIUU JJIs PEIICHUS 3a/a4.

Ha npumepe kBagpaTuaHOi GyHKIHUK cTpouTh rpaduk pyukiuu y =af(kx +b) + ¢

C MOMOIIIBIO MPpeoOpa3oBanmii rpaduka Gyukiuu y=f(x).

WnmocTpupoBaTh ¢ MOMOIIBIO TpaduKa peaabHyl0 3aBUCUMOCTh WM IIPOLECC MO UX
XapaKTEPUCTUKAM.

ApudmeTrnueckast U reoMeTpUUYecKas POrpeccuu

OnepupoBaTh MOHATHAMU: ITOCIICIOBATEILHOCTD, apuMETHIECKas U TeOMETpHUYSCKast
IPOTPECCHUHU.



3amaBaTh MOCJIEIOBATEIFHOCTH Pa3HBIMH CIIOCOOAMU: OMMCATEIHHBIM, TAOJIUIHBIM, C
MOMOIIBIO OPMYITBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBITIOTHITH BRIYUCIIEHUS C UCTIONB30BaHUEM (PopMyIT N-TO YieHa apu(PMETHIECKON
r€OMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YIEHOB.

N300pakath 4IeHBI TOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemate 3amaun, CBsA3aHHBIE C YHCIOBBIMH IIOCIEIOBATEILHOCTSIMU, B TOM YHCIIE
3a71a4M U3 peabHOM )XKU3HH (C UCTIOIb30BAHUEM KaJIbKYJIATOPA, ITU(POBBIX TEXHOJOTHI).

PacnosnaBaTh W TPUBOAUTH  IPUMEPhl  KOHEUHBIX M  OECKOHEUHBIX
MOCIIEIOBATEILHOCTEM, OrPaHUUYCHHBIX TTOCIE0BATEILHOCTEN, MOHOTOHHO BO3PACTAIOIINX
(yOBIBarOIIMX) MOCIEI0BATEILHOCTEH.

NmeTh mpeacTaBieHre O CXOAMMOCTH MTOCTIEI0BATEILHOCTH, YMETh HAXOAUTh CYMMY
OeCKOHEUHO yObIBaroIel reOMEeTPUICCKON MPOTPECCHH.

[IpuMeHSATh METOJ MATEMATUYECKON MHYKIIMY TIPU PEIICHUH 3a]1a4.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yabTaThl OCBOEHUS MPOrpPaMMBbI M0 MAaTeMaTUKE XapaKTEPU3YIOTCS:
1) maTpuoTHUYeCcKO€ BOCHUTAHUE: MPOSBICHUEM HHTEpeca K MPOILIOMY U HACTOSIIEMY
POCCHICKOM MaT€MaTWKW, UEHHOCTHBIM OTHOIICHUEM K JOCTHKEHHUSIM POCCUUCKHUX
MAaTEMATUKOB M POCCHUHCKOM MaTeMaTUYE€CKOW IIKOJIbI, K HCIHOJb30BAHUID JTHUX
JOCTUKEHUM B JPYTMX HayKax M TPUKIAIHBIX cdepax; 2) TpakIaHCKOE U JyXOBHO-
HPABCTBEHHOE BOCIIMTAHME: TOTOBHOCTHIO K BBIMIOJIHECHHIO O0S3aHHOCTEH rpakgaHWHA U
peanu3aluy ero npas, MPeCTaBICHUEM 0 MaTEMAaTHUYECKUX OCHOBAaX (h)yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBICHUM, MPOLIEYyP TPaKIaHCKOTO O0IecTBa (HapuMep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO STUUECKUX MPoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHCHUEM JOCTHM)KEHUN HayKH, OCO3HAHHMEM BaXHOCTU MOPAJIbHO-3TUYECKUX
MIPUHIIAIIOB B JEATEIILHOCTH YUYEHOT0; 3) TPYA0BOE BOCIIUTAHUE: YCTAHOBKOW HAa aKTHBHOE
y4acTHe B PEUICHUU MPAKTUYECKUX 3a7]a4 MAaTEMAaTUUE€CKON HAMPaBIEHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUYECKOTO 0Opa3oBaHWs HA MPOTSIKEHUM BCEH KU3HU JJI YCIEUTHON
npoeCCUOHAIBHON JIESITEILHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM W TIOCTPOCHHEM HHAWBUIYAJTBbHOW TPAcKTOPUU OOpa30BaHUSA W KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEMH; 4) ICTETUUECKOE
BOCIIUTAHUE: CIOCOOHOCTHIO K OMOIMUOHAIBHOMY U JCTETHYECKOMY BOCIPHUSTHUIO
MaTeMaTHYECKUX OOBEKTOB, 3aJay, pEIICHUH, paCCYXXICHHUM, YMEHHUI0 BHUICTbH
MaTE€MaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE; S5) IIEHHOCTH HAYYHOTO ITO3HAHMS:
OpHCHTAIlMeH B JEATCIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX IMPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPHUPOJLI U OOIIEeCTBa, TOHUMAHHEM
MaTeMaTHYECKOW HaYKH Kak c(ephbl YeIOBEUCCKOMN JCATEIbHOCTH, ITAIOB €€ Pa3BUTHS U
3HAYMMOCTH [IJI1 Pa3BUTHS IUBUJIM3AIMM, OBJAJCHUEM SI3BIKOM MaTEMaTHUKU U
MaTeMaTUYECKOW KyJNbTYpOW Kak CPEACTBOM IIO3HAHUS MHUpA, OBJAJCHUEM HaBbIKAMU
UCCIIEIOBATENbCKOM JeATeIbHOCTH; 6) hH3uUYecKoe BocuTanue, GOpMUPOBAHUE KYJIbTYPbI
37I0POBbSI M1 AYMOIIMOHAIBLHOTO OJIaromnojy4usi: TOTOBHOCTBIO MPUMEHSATh MAaTEMaTHUYECKUE
3HAHUS B MHTEpPECax CBOErO 3/I0POBbS, BEJICHHS 3JI0POBOTO 00pasza KU3HHU (30pOBOE
NUTaHWe, COAJTaHCUPOBAHHBIM PEXKUM 3aHATUH M OTHAbIXa, pErylspHas ¢u3ndeckas
aKTUBHOCTb), C(DOPMUPOBAHHOCTHIO HABbIKAa pe(iieKCHM, MPU3HAHUEM CBOETO IpaBa Ha
OMMOKY M TaKoro >K€ IpaBa JPYroro 4eJoBeKa, 7) SKOJOTMYeCKOe BOCIHUTAHHE:
OpHEHTaIlMel Ha MPUMEHEHUE MaTeMAaTHYEeCKUX 3HAHWM MU pelieHus 3a7ad B 00JacTu
COXPAHHOCTH OKPY’KaOIIel Cpe/ibl, MJIaHUPOBAHUS TTOCTYIKOB M OLIEHKUA UX BO3MOXHBIX



NOCNEACTBUM  JJI1  OKpYy)Kalolled Ccpeapl, OCO3HAHHEM TIJI0O0ATBbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIIEM U IMTyTEH MX PEIICHNUS; 8) aJanTaIis K H3MECHSIOIINMCS YCIOBUSIM
COUMAIBHOM MW NOPUPOJHOM Cpenbl: TOTOBHOCTBIO K JIEMCTBUSM B  YCIIOBHUSX
HEOMNPEACICHHOCTH, MOBBIIICHUIO YPOBHS CBOECH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUUECKYIO
JEATEIIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Yy APYTHUX JIOJIeH, TPUOOPETaTh B COBMECTHOM
NEATEILHOCTH HOBBIC 3HAHUWS, HABBIKM H KOMIICTCHIIMM U3 ONBITa JAPYTHX;
HEOOXOIMMOCThIO B ()OPMHUPOBAHWM HOBBIX 3HAHWM, (OPMYIUPOBATH HUICH, TOHSITHS,
runoTe3sl 00 OOBEKTaxX W SBJICHUSX, B TOM YHUCJIE paHee HE H3BECTHBIX, OCO3HABATH
neduuuThl COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE PAa3BUTHUE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAITUIO
KaK BbI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBbIEC PELICHUS U JCHCTBUSA,
bopMyIMpPOBATH U OLIEHUBATH PUCKU U MOCIIEACTBUS, POPMUPOBATH OIBIT.
METANPEJMETHBIE PE3YJIBTATHI

B pesynbraTe 0CBOEHUS MPOTPaMMbl IO MAaTEMATUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaroiierocsi OyayT cPpopMHUpOBaHbI METANpPEIMETHBIE PE3YJIbTaThI,
XapakTepU3yIolMecs: OBJIAJICHUEM TO3HABATEIbHBIMUA YHUBEPCAIBHBIMU  yUE€OHBIMU
NEUCTBUSMHM, KOMMYHUKATHBHBIMH  YHUBEPCAIbHBIMH  yYCOHBIMH  JICHCTBHUSIMH,
PETYISTUBHBIMA  YHUBEPCAIBHBIMH  Y4COHBIMH  JeWCTBHsIMHU.  [lo3HaBaTenbHBIC
yHUBEpcalibHbIC YueOHbIe feiicTBus [lo3HaBaTenbHbIe YHUBEpPCAIbHBIE yUeOHbIC IEUCTBUS
obOecrieunBalOT (GOpMHUpPOBAHHWE 0a30BbIX KOTHUTUBHBIX MPOIIECCOB OOYYaIOIIUXCS
(ocBOGHHE METOJOB TO3HAHUS OKPYXKAIOMIETO MHUpa, MPUMEHEHUE JIOTHYECKHX,
UCCJIeIOBATENBCKUX Olepaluil, yMmeHui paborats ¢ nHdopmariueii). bazoBbie moruyeckue
JEUCTBUS: BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKKA MAaTEeMaTHUYECKUX
00BEKTOB, TOHSATUHN, OTHOIICHUA MEXKIy MOHATUSAMU, (HOPMYIUPOBATH OIpPEAeICHUs
MOHSATUH, YCTAaHABIMBATh CYHICCTBEHHBINM MpU3HAK KiIacCU(PUKALUKU, OCHOBAHUS JJis
0000IIeHNsT W CpPaBHEHHS, KPUTEPUH TMPOBOJMMOIO aHaJN3a; BOCIPUHUMATD,
dbopMyIHpoBaTh M MPEOOPA30BHIBATH CYXKJCHUS: YTBEPAUTENIbHBIE U OTPHUIATEILHEIE,
€MHUYHBIEC, YACTHBIC U OOIUE, YCIOBHBIC; BBIABIISTH MATEMATHUYECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TIPOTHBOpeYHs B (akTax, JaHHBIX, HAONIOJACHHSIX W YTBEPKICHUSX,
npejiarath KpUTEpUU JJIS BBISIBIICHUS 3aKOHOMEPHOCTEW M MPOTHUBOPEUU; MTPOBOAUTH
BBIBOABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HWHIYKTHBHBIX
YMO3AKIIOUCHUM, YMO3AKIIOUEHHM MO  aHalloruM;  pa3dupaTh  JOKa3aTelbCTBa
MaTEMaTUYECKUX YTBEPKACHUH (MIPSIMbIE U OT MIPOTUBHOTO), POBOAUTH CAMOCTOSITEIIHHO
JTIOKa3aTelbcTBa MaTEMaTUYECKUX (PAKTOB, BHICTPaMBATh APTYMEHTAIIMIO, TMPUBOJUTH
OpuUMEpbl W KOHTPOPHUMEPHI, TMPUMEHATH METOJ MAaTEMaTUYECKOW  MHIYKIIHH,
000CHOBBIBAaTh COOCTBEHHBIE PACCYXACHUS; BEIOUpATh CrIOCO0 pelieHus y4eOHOH 3a1aun
(cpaBHHMBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATh HanboJiee MOAXOASIINMN ¢ yIeTOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KpUTEpUEB). ba3oBble uccaeq0BaTENbCKUE JEHCTBUS:
WCITI0JIb30BATh BOMPOCHI KaK MCCIIEA0BATENLCKII HHCTPYMEHT TTO3HAHUSA, ()OPMYITHPOBATH
BOIIPOCHI, (PUKCUPYIOIIME MPOTHUBOPEUHE, MPOOIEeMy, CaMOCTOSITEILHO YCTaHABJIMBATh
HMCKOMO€ M JIaHHOE€, (DOPMUPOBATH TUIIOTE3Yy, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHECHHUE;
MPOBOJANUTHL MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY SKCIEPUMEHT, UCCIEOBAHUE IO
YCTaHOBJICHUIO 0COOCHHOCTEN MaTEMaTUUYECKOTO 00BEKTa, 3aBUCUMOCTEN 00 bEKTOB MEXTY
co0oif; caMocCTOsTEeTbHO (OPMYIHpPOBaTh O0OOOIIEHUSI M BBIBOJALI MO pe3yJibTaTam
MPOBEJICHHOTO HAOIOJICHUSI, UCCIIeIOBaHUs, IKCIIEPUMEHTAa, OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUH; MPOTHO3UPOBATH BOBMOXKHOE Pa3BUTHE



npolecca, a TakyKe BBIIBUTATh MPEION0KEHHUS O €T0 Pa3BUTHH B HOBBIX ycloBHsX. PaboTa
¢ uH(popMalre: BBISBIATh HEAOCTATOYHOCTh M M30BITOUHOCTH MH(OpPMAIUH, JaHHBIX,
HEOOXOJMMBIX ISl pelIeHMs] 3a/layd; BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
UHTEPIPETUPOBATh UHPOPMAIIUIO PA3TUYHBIX BHAOB U (OPM MpEnCTaBICHHS; BHIOUPATDH
dopmy mpencraBieHuss UHGOPMAIMU U WUIIOCTPUPOBATH pEHIaeMble 33Jadd CXEMaMH,
auarpaMmamMH, HWHOM rpadukoi © UX KOMOMHAIMSIMH, OIEHUBATh HAaJIEKHOCTh
uH(bOpMAIUU IO KPUTEPUSIM, TIPEITIOKEHHBIM WM C(HOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.
KoMMyHUKaTHBHBIE  yHUBEpcalbHble  yueOHble  AeiicTBusi:  KoMMyHUKAaTHBHBIE
yHUBEpCalbHbIe Yy4ueOHBbIE ACHCTBUS OOECNEeYMBAIOT CHOPMUPOBAHHOCTH COLMAIBHBIX
HaBBIKOB oOyyaronmxcsi. OOIIieHue: BOCIPUHUMATH W (OPMYJIHMPOBATH CYXKICHUS B
COOTBETCTBUH C YCIOBHUSIMU U LEISIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX UM MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEeLICHUs
3a/1auy ¥ MOJyYEHHBIM PE3yJIbTaTaM; B X0J/i€ 00CY>KJIEHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY
o0cyKIaeMoi TeMbI, MPOOJIEMBI, PEIIaeMO 3a/1auM, BHICKA3bIBATh MU, HAllCJICHHbIC Ha
MIOWCK PEIICHUs, COIMOCTABIATH CBOHM CYXICHHUS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
nuanora, OOHapyXMBaThb pa3JIMdyue M CXOJCTBO IMO3MUIMHA, B KOPPEKTHOW (opme
dbopMynIMpoBaTh pa3HOTIACHS, CBOM BO3PAXCHHs; MPEACTABIATH PE3YyJIbTaThl PEIICHUS
3aJa4M, IKCIEPUMEHTa, HMCCIEAOBaHUA, MPOEKTa, CAMOCTOATEIHHO BHIOMpaATh (opmaT
BBICTYIUICHHS C y4Ye€TOM 3aJad TPEe3CHTAllMd M  OCOOEGHHOCTEW  ayJIUTOPHH.
CoTpyHHYECTBO: MOHUMAaTb M  MCIOJB30BaThb IPEUMYILIECTBA KOMAaHIHOM H
UHIMBHUyaJIIbHOM pabOThl IPU pElIeHUH y4eOHBIX MaTeMaTU4EeCKUX 3a/1ay, NPUHUMATh
LeJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPIraHMU3ALMI0 COBMECTHOM pPalOTHI,
pacnpenensaTb Buibl padoT, 10roBapUBaThCs, 00CYXKJIaTh MPOLIECC U PE3yJIbTaT pabOThl,
000011aTh MHEHHSI HECKOJBKHX YEJIOBEK; y4acTBOBaTh B IPYHINOBBIX (hopmax pabOThI
(o6cyxneHus, oOMEH MHEHMH, «MO3TOBBIE IITYPMbD» U HHBIEC); BBIIOJHATH CBOIO YacTb
paboThl U KOOPIMHUPOBATH CBOM JACUCTBUS C JPYTUMH 4YJi€HAMH KOMAaHJbl, OLIEHUBATh
KayecTBO pe3yJibTaTa W KadecTBO CBOETO BKJIaJa B OOIIMH pe3ynbTaT MO KPUTEPHUSIM,
c(OpMYyJIUPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUS. PerynsTuBHBIE yHHBEpCaIbHBIC
ydeOHble AeicTBus PerynsTuBHbIE yHUBEpCadbHbIe yueOHBIE NEUCTBUSA 00ECTeYMBAIOT
dbopMUpOBaHHE CMBICIOBBIX YCTAaHOBOK W  JKM3HEHHBIX  HABBIKOB  JIMYHOCTH.
CaMoopranu3anus: BBIABIATH MPOOJEMBI JIs PEIICHUS B JKU3HEHHBIX W y4eOHBIX
CUTyallusiX, OPUEHTHUPOBATHCA B  PAIMUHBIX TMOAXOAAaX MPHUHATHS  pEIICHUH
(MHOUBUYabHOE, TPYNIOBOE); CAMOCTOSATEIBHO COCTaBIAThH IUIAH, AJITOPUTM PELICHUS
3amaun (WM €r0 4acTh), BBIOMpATh CIOCOO PEIICHMS C yUYeTOM UMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUaHThI PEIICHUN C
yderoM HOBOM wuHpopmanuu. CaMOKOHTpPOJIb: BIAAETh CIIOCOOAMHU CaMOIIPOBEPKHU,
CaMOKOHTPOJISi ~ Mpollecca MW pe3yibTaTa peuieHus] MaTeMaTHYeCKOM  3ajaud,
CaMOMOTHBAIMH U pedIeKCHu; NPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPH
pelleHnH 3a7]a4ui, BHOCUTh KOPPEKTUBBI B ICITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENBCTB,
HaAlICHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH; OIEHWBATh COOTBETCTBHE pe3yJbTaTa
JESITEIbHOCTH TIOCTABIICHHOW €N M yCIIOBUSM, OOBSACHATh MPUYUHBI TOCTHXKEHUS WU
HEJOCTI)KCHUS €M, HAXOAWTh OIMOKY, aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.
OMOIIMOHATIFHBIA MHTEJUICKT: BBIpaXaTh OMOLMU TPU HM3YYECHUH MATEMaTHUYECKHUX
00BEKTOB ¥ (PAKTOB, JaBaTh SMOIIMOHATHFHYIO OIIEHKY PEIICHHS 3a/1a4H.



TEMATHYECKOE IINTAHUPOBAHUE

/7 KJIACC
HasBanue pa3aeina (Tembl) Komriect OcCHOBHBbIE BUIBI 1E€ATEIBHOCTH
BO 4acOB OcHOBHOE coiepKaHne
Kypca o0yyarommuxcs
Uucina MU BBIYUCICHUS: 11 Panmonaneneie uncia. CpaBHEHME, CucremMaTu3upoBaTh U 00OTramaTh 3HaHUs 00

palMOHAIBHBIE — YHCIA
(moBTOpEHUE)

YHOPSAOYMBAHUE U apuPMETHUECKUE
NENCTBUS C palliOHaIbHBIMU YHUCIAMH.
Yucnoas npsiMasi, MOJyJIb YHCIIA.

ITpoueHTsl, 3a1uch IPOLEHTOB B BUJE
IpoOu 1 IpoOH B BHJIC

IIPOLICHTOB. TpH OCHOBHBIE 3a]]a4M HA
IIPOLICHTBHI.

Penienne TekcTOBBIX 3a1a4
apudmMeTHuecKkuM criocoobom. Perenue
3aJa4 U3 peaJlbHOM MPAaKTUKK HA 4acTH,
JpoOu, MPOLEHTHI, TPUMEHEHHE
OTHOILIEHUH U ITPONIOPLUI

IIPY pELIeHNN 3a1a4. PeanbHble
3aBHCHMOCTH; PELICHHE 3a/1a4 Ha JBUKCHUE,
paboTy, MOKYIIKH, HAJIOTH

OOBIKHOBEHHBIX U JACCITHYHBIX IPOOSIX.
CpaBHHMBaTh ¥  YNOPSAOYMBATH  JIpOOH,
npeoOpa3oBbiBasi ~ MPU  HEOOXOAMMOCTH
JIeCATUYHBIE JApoOM B  OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JCCATHYHBIE,

B YaCTHOCTH, B OECKOHEUHYIO JICCATUIHYIO JIPOOb.
[TpumeHsTH pazHooOpa3HbIe CIIOCOObI U
MIPUEMBI BRIYUCIICHUS 3HAYCHUH TPOOHBIX
BBIPOKCHHM, COACPIKAITUX OOBIKHOBEHHBIE 1
JIECATUYHBIC TpOOH: 3aMEHAThH MPHU
HEO0OXOIUMOCTHU JECITUUHYIO IPOOH
OOBIKHOBEHHOM

¥ OOBIKHOBCHHYIO JICCSITHIHOM, TPUBOTUTH
BEIPAXCHHE

K ¢opme, HauboJIee y100HOM

JIA BLI‘-II/ICJ'ICHI/II\/’I, HpeO6p830BLIBaTB )IpO6HBIe
BBIPpAXKCHUA HA YMHOXCHUC




U JeJIEHUE JAECATUUHBIX Apo0Oeit

K JICUCTBUSM C LIEJIBIMU YHCIIAMHU.

Pematp 3aaun Ha yacTH, IPOLIEHTHI,
HPOMOPLHH,

Ha HaxOXJIeHUe podu (MporeHTa) OT
BEJIMYMHBI U BEJIMYUHBI

o ee Apoou (MPOIEHTY), Tpodu (MIpoIeHTA),
KOTOPBIN COCTABJISIET OJIHA BEIMYMHA OT
JIPYTOH.

[IpuBoauTh, pa3duparhb, OLIEHUBAThH PA3IUYHbIE
pEILIeHHUS], 3a1CH PEIIEHU TEKCTOBBIX 3a/1ay.
Ucnons3oBaTh TaOIUIIBI, CXEMBI, YEPTEKH,
JpyTHe CpecTBa MPe/ICTaBICHUs JAHHBIX IpU
pELICHUH 3a/1a4u.

PacnioznaBath v 00BACHATH, ONUPAsACH HA
OIpEJEINIEHNUs, IPSIMO MPONOPLMOHATIbHBIE

U 00paTHO

IPONOPLHOHAIBHBIE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; IPUBOAUTH IPUMEPHI ITHX
3aBUCUMOCTEN U3 PEaIbHOIO MUpa,

U3 Apyrux y4eOHbIX MpenaMeToB. Pemars
IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, Ha
IpUMEHEHHE OpOo0el, MPOIIEHTOB,

npsiMoii U oOpaTHOU

IIPONIOPLIMOHATIBHOCTEN, IPOIIOPLIANA




@DYHKIMHN: KOOPAUHATHI
u rpaduku. OyHKIIUU
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Koopaunara Touku Ha npsIMOM.
YucnoBbie MPOMEKYTKH.

Paccrosnue mexay 1ByMs TOUKaMH
KOOPJIMHATHOM MIPSAMOM.
[IpsimoyronpHasi cucTeMa KOOpAUHAT.
Abcmucca u opiMHaTa TOYKU Ha
KOOpJMHATHOMU TIOCKOCTH. [IpumMepsr
rpauKoB, 3a1aHHBIX (HOPMYJIaMH.
Urenue rpaduKkoB peasbHbIX
3aBUCHMOCTEH.

@DyYHKIIMOHATILHBIE 3aBUCUMOCTH
Mexay BennurHaMu. [loHsTre
dbyukiuu. OyHKIUA KakK
MaTeMaTH4ecKasi MoJIeJb PeajJbHOrO
nporiecca. O6nacTh onpenaeneHus u
o0racTh 3HAaUeHUI (PYHKITHH.
CrniocoOw1 3apanust pyukiuu. ['padux
byHKIIIH

N306pakaTh Ha KOOPAMHATHON MPSIMON TOYKH,
COOTBETCTBYIOLINE 33JJaHHBIM KOOPJIMHATAM,
JTy4H, OTPE3KH, MUHTEPBAJIbI; 3alIUChIBATh UX Ha
asnreOpanueckoMm s3bike. OTMeuaTh B
KOOPAMHATHOMN IIOCKOCTH TOYKHU IO 33JJaHHBIM
KOOp/AMHATaM; CTPOUTh IpapUKU HECTOKHBIX
3aBUCUMOCTEN, 3aJaHHBIX (POPMYJIAMH, B TOM
quclie

C TIOMOIIBIO ITU(POBBIX JTA0OPATOPHIA.
[TpuMeHsTh, U3y4yaTh IPEUMYIIECTBA,
HMHTEPIPETUPOBATH rpaPUUECcKuil criocod
MIpe/ICTaBIEHUS U aHaJln3a pa3HO0Opa3HOM
KU3HEHHON MH(POPMAaLIHH.

OcBaunBath NoHATHE PYHKIMH, OBIIAJEBATh
(YHKITMOHAIEHON TEPMUHOJIOTHUEH.

Haxoauts o6nacTe onpeneneHus u 001acTh
3HaYeHUN QYHKIUU.

Hcnons3oBaTh pa3nuvHbie CIIOCOOBI 3a1aHUS
byHKIUY.

Wcnonb3oBaTh cBOWCTBA (PYHKIMM 151
aHanu3a rpauKoB peasibHbIX

3aBHCUMOCTEH (HynH (QyHKIUH,

IPOMEKYTKH 3HAKOTIOCTOSIHCTBA (PYHKIINH,
NPOMEKYTKH BO3pAaCTaHUS U yOBIBaHUS
dyHKIMK, HAanOOJbIIEEe U HAUMEHBIIIEE
3HaueHUsl QYHKIINN)




AnreOpanyeckue
BBIPQ)KEHHSI: BEIPAKEHUS C
nepeMeHHBIMU

Bripaxxenne ¢ mepeMeHHBIMHU.
3HaueHue BbIpAKEHUs

c nmepemennbiMu. [IpencraBnenne
3aBUCHUMOCTH MEXIY BETUYNHAMHU B
Buze Gpopmynbl. Berancnenus mo

dhopmynam

OBnajneTs anredOpanyeckoi
TEPMHHOJIOTUEN U CUMBOJIMKOH,
MIPUMEHSATH €€ B MPOLECCE OCBOEHUS
y4eOHOro MaTepuana.

HaxoauTh 3HaueHNs BBIpaKECHUN

C IEpEMEHHBIMH TPU 3a/IaHHBIX 3HAUYCHUSIX
TIEPEMEHHBIX; BBITIOJHSITH BEIYUCIICHUS

o popmysnam, T10MyCTUMbIE 3HAYCHUS
TIePEMEHHBIX

YpaBHEHHUSI U CHCTEMBI
YpPaBHECHUU: JIMHEWHBIE
ypaBHEHUS

10

YpaBHEHHE C OJHON IEPEMEHHOM.
Kopens ypaBuenns. CporicTBa
YPaBHEHUH C OJTHOM IEPEMEHHOM.
PaBHOCHIIBHOCTB ypaBHEHUM.
YpaBHEHME KaKk MaTeMaTH4YecKas
MO/I€JIb PEaJbHOM CUTYallUH.
JIuHeitHOE ypaBHEHHUE C OAHON
IepeMeHHOM. YHCII0 KOPHEN JIMHEMHOTO
ypaBHeHus. PelieHre TeKCTOBBIX 3a1a4
C ITIOMOUIBIO JIMHEWHBIX YPAaBHEHUMN.
JIuneliHOEe ypaBHEHUE, COEpIKALIEE
3HaK MOJIYJIA

PemaTte nuHeiiHOE ypaBHEHHUE C OJTHOMN
NIEPEMEHHOM, IPUMEHSISI PaBUIIa
nepexoJa OT UCXOAHOTO ypaBHEHUS

K PaBHOCHJILHOMY €My 0o0Jiee MpoCTOoro BUa.
[IpoBepsTh, ABNSIETCS I KOHKPETHOE
YHUCIIO KOPHEM YpPaBHEHHS.
OnpenensaTs YUCI0 KOPHEN JIMHEITHOTO
YpaBHEHUS.

PemaTte nuHeiiHOE ypaBHEHME,
cozeprKalee 3HaK MOJTYJIS.
CocTaBnsaTh M pemaTh ypaBHEHUE

10 YCJIOBHIO 33]1a4U,
WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM  3aJa4d  IOJIyYEHHBIN
pe3yybTaT




Yucna U BEIYUCIICHUS
CTEIEHb C HAaTypaJbHbIM
oKa3aTeIeEM

CreneHb ¢ HaTypaJIbHBIM
IOKAa3aTelIieM U €€ CBOMCTBA. 3aIiCh
qyUCciIa B JECATUYHON MMO3UITMOHHON
CHCTEME CUHCIICHUS

[IpuBONTH YKMCIIOBBIE U OYKBEHHBIE IPUMEPHI
CTEIICHU C HAaTyPaJIbHBIM I10KA3aTEIIEM,
OOBSICHSA 3HAUE€HUS OCHOBAHUS CTEIIEHU U
II0Ka3aTesl CTCIICHU, HAXOAUTh 3HAYCHUS

. n
CTereHeu Buja a (a — mo0oe padruOHAaJIIbHOC

YHCII0, N — HATypaJIbHOE YHCIIO).
[ToHuMaTh CMBICIT 3aMUCU OOJBIITUX YHUCEIT C
MOMOIIBIO JECATUYHBIX IpOOeit

U creneHei yncna 10, npuMeHsTh UX B
pEANbHBIX CUTYAIUSIX

Anre0Opanyeckue
BBIPAXKEHHS: MHOTOUJICHBI

23

OnHounenbl. OQHOWIEH CTaHIAPTHOTO
Buga. CterneHp OHOWICHA.
MHOTOYJICHEI.

MHorouseH cTaHAapTHOTO BUA.
Crenennb MHOroujeHa. CioxeHue,
BBIYUTAHUE, YMHOKCHUE U JICJICHUE
MHOTO4IeHOB. [IpeoOpa3zoBanme meoro
BbIpakeHHs1 B MHOTOousIeH. KopHu
MHOT'OYJICHA.

ToxnaectBo. ToxaecTBEeHHBIE
npeoOpa3oBaHus anreOpandecKux
BbIpakeHUH. J0Ka3aTenbCcTBO
TOXKJICCTB

OBnaznets anreOpanveckoi
TEPMHUHOJIOTUEN U CUMBOJIMKOM,
IPUMEHSTH €€ B IIPOLIECCE OCBOCHMUS
y4ueOHOro mMaTepuania.

[IpuBOANUTH OAHOWIIEH U MHOTOYJIEH K
CTaH/JIapTHOMY BULY.

OnpenensiTe CTENEHU OAHOWICHA U
MHOTOYJICHA.

BbINoNHATE yMHOKEHUE OJTHOYJICHA Ha
MHOTOYJIEH.

BoInonHATh c10KeHue, BBIUNTaHUuE, YMHOKEHHE
U JieJieHue MHoroujaeHoB. HaxonuTe KopHU
MHOTOYJICHA.

PopmMynUpPOBaThH ONPEICICHUE




TOX/IECTBEHHO PaBHBIX BBIPAKEHUH.
Hcnonb3oBaTe mpaBuiia

JUISL 1I0KAa3aTebCTBA TOXKIECTB.
BrInoaHsATh TOX/IECTBEHHBIE
npeoOpa3oBaHus 1EJI0TO BEIPAXKECHUS B
MHOTOYJIEH MPUBEICHUEM MOT00HBIX
CJIarae€MBbIX, PACKPBITUEM CKOOOK.
OcymiecTBIATh Pa3a0KeHNE MHOTOWICHOB Ha
MHOKUTENH IIyTEM BbIHECEHUS

3a CKOOKH 0OIIIEr0 MHOXKHUTEISI, METOJIOM
TPYIIIHUPOBKH.

[TpumMensTh TpeoOpa3oBaHNEe MHOTOWICHOB
JUTSL PEILICHUS] PAa3JIMYHbBIX 3a]1a4 U3
MaTEeMAaTHKH, CMEKHBIX MPEIMETOB, U3
peabHOM NPAKTUKH.

3HaAKOMUTBHCS C UICTOPUEH Pa3BUTHUS
MaTE€MaTUKU

AnreGpanueckue
BbIpayKeHUs: (HOPMYJIbI
COKPAILLEHHOT0 YMHOKECHHSI

14

@OopMyJIBl COKPALLIEHHOTO

YMHOXKEHUS: KBapaT CYyMMBI U
KBaJpaT pasHOCTH JIBYX

BBIPA)KCHUH, KBaJpaT CyMMBI
HECKOJIbKUX BBIpQXXEHH, KyO

CYMMBI U KyO pa3HOCTH JIByX
BBIPaKCHUU, PA3HOCTDb KBAJPATOB JIBYX
BBIPAXCHUH, IPOU3BEICHUE

OBnaznets anreOpanvecKkoit

TEPMHHOJIOTUEN U CUMBOJIMKOM,

NPUMEHSTH €€ B IPOIIECCE OCBOCHUS
y4eOHOro MaTepuana.

BBINOAHATH TOKAECTBEHHBIE TPEOOpa30BaAHMUS
TIEJIOTO BBIPAKEHUS

B MHOT'OYJICH MIPUBEJCHUEM MOTOOHBIX
ClIaraeMbIX, PaCKpPBITHEM CKOOOK,




Pa3HOCTU U CYMMBI JABYX BBIPAXKEHUH,
CyMMa U pa3HOCTh KyOOB JBYX
BBIPAKCHU.

Paznoxxenue MHOro4IeHa Ha
MHOXXUTeNH. BeiHeceHue

00I1Ier0 MHOXKHATENS 32 CKOOKH. MeTox
TPYNIUPOBKHU

C MCNOJIb30BaHUEM (DOPMYJIT COKPALIEHHOTO
yMHO)KeHUsA. OCYIIECTBIATh Pa3IoKEHHUE
MHOTOYJIEHOB HA MHOXHUTENH ITyTEM
BbIHECECHHUSI

3a CKOOKH 0OIIEr0 MHOYKHUTEISI, METOJIOM
TPYIIUPOBKH, TPUMEHEHUs (HOPMYJIbI
COKPAILIEHHOTO YMHOKEHHUSI.

[TpumensTs TpeoOpa3oBaHe MHOTOWICHOB
JUISL pEICHUS Pa3IUYHbIX 337a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3
peaNbHON MPAKTUKH.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHSA
MaTeMaTHKU

Yucna U BEIYUCIICHUS
IETUMOCTD

10

J1enMMOCTb LIEINIbIX YHACEIL.
CgoiictBa aenumoctu. [Ipocteie u
COCTaBHBbIE 4KcCIa. YeTHBIE

1 HeueTHble uyncina. [Ipuznaku
nenmuMoctn Ha 2, 4, 8, 5, 3,6, 9, 10,
11. IIpu3Haky AeMMMOCTH CyMMBI U
IIPOU3BEJICHHUS LIEJIBIX YHUCEIT

npu peuienuu 3anad. Hanbonpmmit
o0l 1enTeNlb 1 HauMeHbIIee oo1iee
KpaTHOE JBYX YUCEIL.

B3auMmHO mipocThle yncia.
Anropurm EBknuna. Jlenenue

[IpumeHATH CBOKCTBA JETUMOCTH.
[TpuBOANTE IPUMEPHI U paCO3HABATH
IIPOCTBIE U COCTABHBIE YUCIIA, YETHBIE U
HEUYETHBIC YHCIIA.

ﬂOKaSBIBaTI) W IPUMCHATH IPU3HAKH OCIIMMOCTH

Ha?2,4,8,5,3,6,9,10, 11, npusnaku
JETUMOCTH CYMMBI

Y TIPOU3BEICHUSI TICJIBIX YHUCEIL.

Haxoauts HanOOJIBIINKA OOIINN AETUTEND U
HaUMEHbIIIee 0011ee KPaTHOE JIBYX YUCE.
Pemiath npakTUKO-OpUEHTUPOBAHHBIE




¢ octatkoM. CpaBHEHHS LIEIBIX YHCEI
10 MOJTYJTIO HATYPaJILHOTO YHCIIa

3a/1aud, MCIOJIb3yS HaAuOONbIIUNA OOIIUN
JIeNIUTeNh, HauUMeEHblIee oOIee KpaTHOoe
JIBYX YHCETL.

PacriozHaBath B3aMMHO MpPOCTHIE YHCIIA.
[IpumensTs anroputm EBximmna.
@opMyIUpPOBaTh ONPEIEIECHUS 1ETUMOCTH
Haleso, YUCEeN, CPABHUMBIX 110 TAaHHOMY
MOJIYJIIO.

BrInonHATE neneHue ¢ 0CTaTKoM

QyHKINA: TNHEWHAS
byHKIHSA

16

JluneitHast pyHKIMS, €€ CBONCTBA.
I'paduk nuHelHON QyHKIUY.
I'paduk pyHKIIU Y = | X |.
Kycouno-3agannbie GyHKIMH

Pacno3naBarth MuHEHHYIO QYHKIHIO Y
= kx + b, onmceIBaThL €€ CBOMCTBA B
3aBUCUMOCTH OT 3HAUYCHUU

ko3¢ punrenToB K u b.

Crtpoutb rpaduku THHEHHON (YHKIINH,
GyHKIUH Y = | X |, KyCOYHO-3aIaHHOHN (DYHKITHH.
Ucnonws3oBaTh uppoBbIE peCypChl A
nocTpoeHust rpaukoB QYHKIMHA U
WU3YUYEHUS UX CBOWCTB.

[IpuBOIUTE IPUMEPHI JIMHEWMHBIX
3aBUCUMOCTEHN B pealibHbIX Mpolleccax U
SIBJICHUSIX

YpaBHEHHUS U CUCTEMBI
YPaBHEHUN: CUCTEMBI
JIMHEHHBIX YPAaBHCHUI

14

YpaBHEHUE C 1BYMsI IEPEMEHHBIMHU.
I'paduk nuHENHHOTO ypaBHEHUS C
JABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOH IIIOCKOCTH rpaduk
JMHEWHOTO YpaBHEHUS C IByMsI IEPEMCHHBIMH,
HOJIB3YSICh TPpauKoM,




CucreMbl IMHENHHBIX YpPaBHEHHH €
JIBYMs IEPEMEHHBIMH.

['paduyeckuii MeTO] peIICHHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUU

C ABYMs NIEpeMEHHbIMU. Pelenne
CUCTEM JIMHEHHBIX YPAaBHEHUI

C ABYMS IEPEMEHHBIMU METOZOM
ITOACTAHOBKH M METOJIOM CJIOKEHHS.
CucreMa IByX JTMHEWHBIX YpPaBHEHUI
C ABYMS IEPEMEHHBIMU KaK MOJIEITb
peaabHOI CUTyalu

MPUBOJIUTH TPUMEPHI PEICHUS
ypaBHEHHUS.

Haxonuts penienne cucTeMbl JBYX JTUHEUHBIX
ypaBHEHUH C IBYMS IEPEMEHHBIMH.
CocTaBisTh U peliaTh CUCTEMY ABYX
JIMHENHBIX YPAaBHEHHM 10 YCIOBHIO

3aJa4M, UHTEPIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3aJlauu
MOJTyYEeHHBIN pe3yabTaT

[ToBTOpeHue, o6obIICHHE,
cUcTeMaTH3alus 3HAHUN

[ToBTOpEeHNE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHne 3HaHU!

Br16upath, npUMEHSTh OLIEHUBATH CIIOCOOBI
CPaBHEHHUSI YNCEII, BBIYMCIICHUM,
TOKJIECTBEHHBIX TpeoOpa3zoBaHUIl
anreOpanyecKux BhIPAXKEHUH, peIIeHUS
YPaBHEHUU U CUCTEM YPAaBHEHUM, 3aJaHUS
(GyHKIMIA, aHATTN3a U IOCTPOCHUS UX
rpaduKoB.

Hcnonp3oBaTh QyHKIIMOHATIHHO-
rpaduueckue npeacTaBIeHUs IS

peuieHus 3aaay.

Ocy1iecTBAATh CAMOKOHTPOJIb BBINOJIHAEMBIX
JEHUCTBUM U CAMOIIPOBEPKY pe3yibTaTa
BBIYHCJICHUH,




npeobpazoBaHuit, mocTpoeHuil. Pemars
3a/1a4d U3 peallbHOM KU3HH, IPUMEHSIThH
MaTeMaTHYCCKUE 3HAHUS

JUTSL pEIICHUs 374 U3 JPYTUX MPEIMETOB.
Pemiats TekcTOBBIC 3a71a4M, CPABHUBATD,
BBIOMPATH CIIOCOOBI peIICHUS 3aauu

OBHIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136




8 KVIACC

HaszBanue paznena KommuecTBo OcHOBHBIE BU/JIBI ICSITEIHLHOCTH
OcHOBHOE coziepKaHHUe
(Temnl) Kypca JacoB oOydJaromuxcs
VYpaBHEHUS 1 HEPABEHCTBA: 20 YucnoBsie HepaBeHCTBA. CBOMCTBA dopMyIUpOBaTh CBOMCTBA YMCIIOBBIX

HCPABCHCTBA

YHUCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaseHncTBo ¢ nepemenHoi. Ctporue
U HecTporue HepaBeHcTBa. CllokeHne
Y YMHOXEHHE YHCIOBBIX HEPABEHCTB.
OneHuBaHue 3HaYEHUS

BBIPaKCHUS.
[lonsiTHE O pelIEHHH HEPABEHCTBA C
OIHOM mNepeMeHHON. MHOXECTBO

pELIEHNI HEPABEHCTBA.
PaBHOCWIIBHBIE HEPABEHCTBA.
HepaseHnctBo-cnencraue.
Yucnosble MpoMeKyTKU. JInHelHOE
HEPaBEHCTBO C OJHOW MEPEMEHHOU U
MHOKECTBO €0 PEIICHUM.
Penienue nuHEMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

Cuctembl TUHENHBIX HEPABEHCTB C
OJIHOM IlepeMeHHOU. Pemenne
TEKCTOBBIX 33/1a4 C TOMOIIBIO

HEPaBEHCTB, WITIOCTPUPOBATH UX
Ha KOOPJAMHATHOW MPSMOM, JOKa3bIBaTh
anreOpandecKu.

OueHuBaTh 3HAYEHUS BBIPAKEHUS, HCIIOJIb3Y S
HEpPAaBEHCTBA.

IIpuMeHsTh CBOICTBA HEPABEHCTB B XOJI€
peLIeHUs 3a1a4.

Onpenenars paBHOCHIIbHbBIE

HEpPAaBEHCTBA.

[IpuBOAUTE IPUMEPHI PELLICHUI

HEpPAaBEHCTB.

Pemath n1uHEHbIE HEPABEHCTBA C OJIHOMN
[IEPEMEHHOM, CUCTEMBI JIMHEWHBIX HEPABEHCTB,
M300paXkaTh peleHue

HA YUCJIOBOU MPSIMOM, JOKA3bIBAThH
HEpPAaBEHCTBA.

Pemate TekCTOBBIE 337124 C TOMOLIBIO
JIMHEHHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM.
HccenenoBaTh TMHEHHOE HEPABEHCTBO C

OJIHOM MIEPEMEHHO C TapaMeTPOM.




JIMHEWHBIX HEPABEHCTB C OJIHOMN
MIEPEMEHHOMN

3HaKOMUTBCS C UCTOPUEH pa3BUTHUS
anreopsl

Yucia U BEIYUCIEHUS
KBaJpaTHBIA KOPEHb

17

KBanpaTtHbie KOpHU. ApudmMeTnyecKkuii
KBaJPAaTHBIA KOPEHb U €T0 CBOMCTBA.
[ToHsITHE MPPALUOHAIBHOTO YUCIA.
JlercTBus ¢ MppalMOHAIbHBIMU
ynciiami. CBoiicTBa JEHCTBUH C
HMpPalOHAIBHBIMU YU CIIAMH.
CpaBHeHME UppaAMOHATIBHBIX

yucen. MHOXeCTBO
JIEMCTBUTEIIBHBIX YHCEIL.
[IpencraBieHust 0 pacIIMPEHUSIX
YUCIIOBBIX MHOKECTB.

JomycTrMble 3HaUYCHUS

MEPEMEHHBIX B BBIPAKCHUSX,
coJiepxKaniux apupmeTuyeckue
KBaJpaTHbIE KOPHHU.

ToxxnecTBeHHBIEC TPeOOpa30BaHUS
BBIPAKEHUH, COJIEPIKAIIUX
apupMeTUIeCKUe KBaJApaTHbIe KOPHU

®opMyIUpOBATH ONPENEIEHUE KBAIPATHOTO
KOpHSI U3 4HCIIa, apu(PMETHYECKOTO
KBa/IpaTHOTO KOpHs. [IpuMeHsTh oneparuo
W3BJICYEHUS KBAJIPaTHOIO KOPHS U3 YMCIIA,
UCHOJIb3YsI IPU HEOOXOTUMOCTH
KAJIbKYJISATOP.

OneHuBaTh KBa/ipaTHbIE KOPHU LEJIBIMU
YUCIaMM U AECATUYHBIMH IPOOSIMHU.
CpaBHUBATh U yNOPSAOYUBATH PALIMOHATbHBIE
Y UppalMOHAJIbHbIE YKCIa, 3alIMCaHHbIE C
MIOMOUIBIO KBaJPAaTHBIX KOPHEM.

BrInonHATe onepanun

C HppallnOHaJIbHBIMH YHUCJIaMHU. HCCJIGI[OB&TB

YpaBHCHHEC X = &, HAXOJAMUThb TOYHBIC U

npuOIMKeHHBIE 3HaYeHUs! KOpHei rpu a > 0.
HccenenoBaThk CBOMCTBA KBAIPATHBIX
KOpPHEM, IPOBOJISI YUCIIOBBIE

AKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM
KaJIbKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETHIECKHIX
KBa/IpAaTHBIX KOPHEW; MPUMEHSTh UX




IUTst peoOpa3oBaHus BbIpaKeHUN. BBIOTHATH
npeoOpa3oBaHus BEIPAXKEHUH, COJIEPKAIIINX
KBaJpaTHbIE KOPHHU.

Bripaxkate nepemeHHble u3 Gpopmy.
BbluncasTe 3HaU€HUS BBIPAXKEHUM,
COJIepIKallX KBAJpPATHBIE KOPHU,
MCIOJIb3YS MPU HEOOXOUMOCTH
KQJIBKYJISTOP.

Hcnonp30BaTh B XOJ€ PELICHUS 33124
AJIEeMEHTapHbIE MPEICTABICHMUS,

CBSI3aHHbIE C PUOIMKEHHBIMU
3HAYEHUSIMU BEIUYHH.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS
MaTEeMaTUKH

YpaBHEHHUS U HEPABEHCTBA:
KBaJPATHBIC YPABHEHUS

17

KBagparnoe ypaBHeHue. @opmyiia
KOpHEHN KBaJpPAaTHOrO YPAaBHEHMS.
KonnyecTBo A€MCTBUTENBHBIX KOPHEN
KBaJpaTHOIro ypaBHeHUs. TeopeMa
Buera.

YpaBHEHHS, CBOJIUMBIE

K JINHEWHBIM YPaBHEHHUSIM

WM K KBaJIPaTHBIM YPaBHCHUSIM.
KBagparHoe ypaBHEHHE C
napamerpom. Pemenue
KBaJpATHBIX ypaBHEHUN

Pacno3naBath ypaBHEHMS C OJJTHON
NEPEeMEHHOM, KBaJIpaTHbIE YPAaBHEHUS.
OnpenensiTh paBHOCUIbHBIE YPABHEHHUS.
IIpuMeHATH CBOKCTBA YPAaBHEHUN C OJHOM
IIEPEMEHHOM.

3anuceiBaTh (HOPMYITy KOpHEH
KBa/IpaTHOTO YpaBHEHUS; peliaTh
KBa/IpaTHbIE YPaBHEHUSI — TIOJIHBIE U
HEMOJIHBIE.

OnpenensiTh KOJIMYECTBO JEHCTBUTEIBHBIX
KOpHEM KBaJpaTHOTO YpaBHEHUSI.




c mapameTpamu. Perenue KBaapaTHbIX
ypaBHEHUM, COACPKAIINX 3HAK MOTYJIS.

VYpaBHEHHE KaK MaTeMaTH4YeCKas
MOJI€JIb peajJbHON CUTYyaluu.
PelieHne TeKCTOBBIX 3a7a4 €
MTOMOIIBIO KBaJPATHBIX
YpaBHEHUU

HaGronate v aHanmm3upoBaTh CBSI3b

MEXTy KOPHIMHU U KO3 PUImeHTraMu
KBaJIpaTHOTO YpaBHEHUSI.

dopmynupoBath Teopemy Buera, a Takxke
00paTHYI0 TeOpeMy, IPUMEHSTH 3TH TEOPEMBI
JUTS pEeIeHUs 3a/1a4.

[IpoBoaWTH MpOCTENIINE UCCIIETOBAHUS
KBa/IPATHBIX YPAaBHCHUH.

Pemath TekcToBbBIE 3a7a4K. 3HAKOMHUTHCS

C UCTOPHEH Pa3BUTHSI MATEMATUKH

Anrebpandeckue
BBIPAYKEHUS: JPOOHO-
paIMOHAIEHBIC BBIPAKCHHS

17

PanmoHasibHBIE BRIpaXKEHUSI.
ToxxnecTBeHHBIC TPeOoOpa30BaHUS
paIMOHATILHBIX BBIPAYKECHUH.
AnreOpandeckas 1poOb.
JomycTrMble 3HaUYCHUS
NEPEMEHHBIX B IPOOHO-
paIOHATIbHBIX BBIPAXKEHUSX.
OcHOBHOE CBOMCTBO
anredpanyeckoil 1poou.
CnoxeHue, BBIUMTAHUE,
YMHOKEHUE U JICJICHUE
anreOpandecKkux Ipooei.
Bo3sBenenue anredpandeckoi
JpoOU B CTETICHB

3anuchiBaTh aNreOpanyecKue BbIpaXKeHUs.
HaxoauTe gonmyctumble 3HaYeHUS IEPEMEHHBIX
B IpOOHO-pAIMOHAEHBIX BBIPAKCHUSX.
BEINOAHATE YMCITOBBIE TIOJICTAHOBKH U
BBIUMCIIATH 3HAYCHHE JApOOH, B TOM
YHCIIe ¢ TOMOIIBIO KAJIBKYJIATOPA.
@opMyIMpPOBATH OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poOu U MPUMEHSTh €T JIJIs
npeoOpa3zoBaHus JPOOEH.

BBINOAHATH TOXKAECTBEHHBIE TPEOOPA30BAHUS
paIMOHALHBIX BBIPAKECHUH.

BEIMONHSTE AeiicTBHSA ¢ anreOpandecKuMu




JIPOOSMH.

[TpumensaTh NpeoOpa3oBaHus BbIpAXKEHUN 115
pelIeHus 3a/1a4.

Beipaxats nepemMeHHble U3 hopMyi
(pu3nyecknx, reoOMETpUYECKHUX,
OIUCHIBAIOIUX OBITOBBIE CUTYAIIUN)

YpaBHEHHS U HEPABEHCTBA: 19 JpoOHO-panoHaIbHbIE YPaBHEHHUS. PacnioznaBath JpoOHO-paliMOHATILHBIE
IpOOHO-paLIMOHATBHBIE Pemenue npoOHO- palimOHaIbHBIX YPaBHEHHS.
YpaBHEHHUS YPaBHEHUM, CBOJSAIINXCS K Pemats npoOHO-panimoHalibHbIE
JIMHEUHBIM YPaBHEHHsI, CBOIAIINAECS K TUHEHHBIM
WU K KBaJPaTHBIM YPaBHCHUSM. WM K KBaJPATHBIM YPaBHECHHUSIM,
Pemienue npoGHO-palinOHATBHBIX UCII0JIB30BAaTh METO/ 3aMEHBI IEPEMEHHOM.
YPaBHEHHUU METOJIOM 3aMEHBI Pemath TekcTOBBIE 3a1a4K anreOpandyeckium
IIEpEMEHHOM. Penenne TeKCTOBBIX CIOCOOOM: MEPEXOAUTH OT CIIOBECHOM
3aJ1a4 ¢ MOMOILBIO IPOOHO- (GOpMyIHPOBKH YCIIOBUSA 3a/1a4U K
palMOHAIbHBIX YPABHEHUM. anreOpanyecKoil MOIEH IyTeM COCTABIICHHUS
['padmueckas naTEepnperanus YPaBHEHHsI; pelIaTh COCTABJICHHOE
YPAaBHEHHUH C IBYMs IIEPEMEHHBIMU YpaBHEHHUE; UHTEPIIPETUPOBATh PE3YIIbTAT.
Hcnonb30BaTh rpaguecKyto HHTEPIPETALIUIO
YPaBHEHHM C IBYMs IEPEMEHHBIMU
OyHKIUU 15 OO6macth onpeneneHus Hcnonbs3oBath GyHKIIMOHATBHYIO

¥ MHO’KECTBO 3HAUYE€HUH (PYHKIIUH.
CrniocoObI 3a1aHus PYHKIUH.

TEPMHUHOJIOTUIO U CUMBOJIHUKY.
Haxomuts 00nacth onpenencHus




I'paduk pynkuu. YreHue cBOCTB
¢yHkuuu no ee rpaduky. [Ipumepst
rpauKoB GyHKIUH, OTpaKaroImux
pEaJIEHBIE TIPOLECCHI.

@DyHKIMH, ONUCHIBAIOLINE NIPAMYIO U
00paTHYIO NMPONOPLUUOHATIBHBIE
3aBUCUMOCTH, UX FPAPUKH.
Henunetlinpie yHKIIMOHAIBHBIC
3aBUCUMOCTHU

Y MHO’KECTBO 3HAYEHUI (PyHKIUU. BpruncisaTs
3HaueHus (yHKUUN, 3aJaHHBIX (OPMYJIaMH
(mpu HEOOXOUMOCTH HUCIIONIB30BATh
KaJIbKYJISITOP); COCTABJIATH TaOIMIIbI 3HAUEHU I
GbyHKIIH.

OnuceiBaTh CBOKWCTBA (DYHKIIMHM Ha OCHOBE €€
rpauyeckoro npeacTaBICHuUs.

Haxoautk ¢ nomMoiupto rpadpuka pyHKIMH
3HAYEHUE OJJHOM U3 paccMaTpUBAEMBIX
BEJIMYMH MO 3HAYECHUIO APYTOil.

HccnenoBate npuMepsl TpapuKoB,
OTpaXXaroIIMX peasibHble MPOLECCHl U
SBJICHUS.

[IpuBOAUTE NIPUMEPHI NTPOLIECCOB

U SABJIICHUH C 3aJaHHBIMH CBOHCTBaMHU.
Bripaxkats hopmyIioii 3aBUCUMOCTD

MEX/1y BEeIMYUHAMHU.

OnucelBaTh XapakTep HW3MEHEHUs OIHOMU
BEJIMYMHBI B 3aBHCHUMOCTHM OT W3MEHEHMS
JIpyTroM.

Pacmo3HaBath BHABI HM3yYaeMbIX (YHKITHI.

Crpouts rpaduku GyHKumii y = X2,y = X3,

y= JTy=k/x

Hcnonp3oBath GyHKIIMOHATHHO-
rpaduvecKue MpeICTaBICHUS




JUISL PELICHUS U UCCIIEIOBAHUS YPABHEHUN H
CHUCTEM YpPaBHEHHIA.

[TpumeHsTh HUPPOBBIE peCypChl

JUISL TOCTPOEHUS TpaduKOB

Y UCCJICOBaHUS CBOMCTB (DyHKIIHIA

Anrebpanueckue
BBIPQKCHHUS: CTCTICHU
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CreneHn ¢ HEIBIM ITOKa3aTeIIeM U
€€ CBOMCTBA.

CrangapTHbiil BUj uyncia. Pazmepsl
00BEKTOB OKPYIKAIOIIETO MHUPA,
JUTUTEIILHOCTH TIPOIIECCOB

B OKPY’KAIOLIEM MUPE

DopMyJIHMPOBaTh OMPECICHUE CTEIICHHU C
LIEJIBIM TTOKa3aTeJIeM.

®opmyIHpOBaTh, 3alIMCHIBATh B
CUMBOJIMYECKON (hopme

Y WUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA
CTEICHU C IICJIBIM ITOKA3aTeIIEM.
[IpuMeHsATH CBOMCTBA CTENEHU JIS
npeoOpa3oBaHus BEIPAKCHUH,

COAEPKAIIUX CTEIIEHU C LEIIbIM
MOKa3aTeJIeM.

BEINMONHATE IEHCTBUS C YUCIaMH,
3allMCAaHHBIMU B CTaHJAPTHOM BHJIE
(YyMHOXXeHUE, IeTIEHUE, BO3BEICHHUE B
CTEIEHb).

[TonydaTes npencTaBieHUEe O 3HAYUMOCTH
JEUCTBUTEIIBHBIX YHCEI B MPAKTUYECKOU
JIESITEILHOCTH YEJIOBEKA.

AHanu3upoBaTh U JeNIaTh BHIBOJBI O
TOYHOCTH MPUOTMKEHUS

MPPALMOHAIIBHOTO YUCJIA ITPU PELIEHUH




3a/1a4.

OKpyriaTh UppaloOHaIbHbIE YHCIIa,
BBITIOJIHATH IPUKUIKY pe3yJibTaTa
BBIYMCIICHU, OLIEHKY 3HaY€HUI YUCIOBBIX
BBIPAKEHU U

Yucna v BBIYUCIICHHUS: 7 [lenenue ¢ ocTaTKOM. DopMyIHPOBaTh OMPEICICHUS JETUMOCTH
JNEIUMOCTb CpaBHEHUS LETBIX YUCET HalIEJI0, YHCETl, CPABHUMBIX 110 JAHHOMY

M0 MOAYJII0 HATypaJbHOI'O YHUCIHA. MOZYJIIO.

CBoiicTBa CpaBHEHUH 110 MOZYJIIO. BreimonuaTe nenenue ¢ octatkoM. Jloka3piBaTh

OcTaTku CyMMBbI U TPOU3BEEHUSA 110 Y NIPUMEHATH CBOMCTBA CPABHEHHI MO MOAYJIIO.

JTAHHOMY MOJYJIIO Haxoauth octaTku CymMMBbl

Y MIPOU3BEICHUS IO JAHHOMY MOTYJIIO

[ToBTOpEeHue, 0600IIECHNE, 10 [loBTOpEHNE OCHOBHBIX MOHATHHI U Br16upath, NpUMEHSTh OIEHUBATH CIIOCOOBI

cucTeMaTH3alus 3HAHUN

METOJOB KypcoB 7 M 8 KIaccoB,
0000111eHne 3HAaHUH

CPAaBHEHUs YUCEl, BBIYMCIICHU,
TOKJIECTBEHHBIX MpeoOpa3zoBaHU
BBIPAYKCHUH, PEIICHUS YPABHEHUM

Y CUCTEM yPaBHEHUW, HEPABEHCTB, IIOCTPOEHUS
rpaduKoB.

Ocy1ecTBasATE CAMOKOHTPOJIb
BBIITOJIHSIEMBIX JEHCTBUM U CaMOIIPOBEPKY
pe3yJsbTara BhIYUCIEHUH, MpeoOpa3oBaHui,
IIOCTPOCHUH.

Pewate 3a1aun U3 peasbHON KU3HU,
IIPUMEHATh MAaTEMAaTUYECKUE 3HAHNS




JUISL pEeILIeHUs] 3a7a4 U3 JPYTUuX MPEeIMETOB.
Pemate TekCTOBBIE 3a4a4M, CDABHUBATD,
BBIOMpATH CIIOCOOBI PEIICHUS 3a/1a4u.
Hcnonb30BaTh PyHKIIMOHATIBHO-
rpaduueckue nNpeacTaBICHUs s
pelIeHus 3a1a4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136




9 KVIACC

HYJU (QYHKLINHU, TIPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PYHKIIUH,
IIPOMEXKYTKH BO3PACTAHMS

1 yObIBaHUS (QYHKIIMU, YETHBIE

U HeYeTHbIE (PYHKLUHU, HanOOJIbIlIEe U
HauMeHblIee 3HaUeHUs (PYHKIIUH.
[Toctpoenue rpagukoB GyHKUIUN C
HOMOILBIO ITPe0OpazoBaHUil.
KBagparssiii TpexuiieH. Kopun
KBa/IpaTHOT'O TPEX4JICHA.
Pasnoxenne kBagpaTHOrO
TpEX4JICHA HA JIUHEHHBIE
MHOKHTEH.

KBanparuunas gyHkuus u ee
coiictBa. [Tapaboia, KoOpAUHATHI
BEPIIMHBI NapaboJibl, OCb CAMMETPUHN
napaboJbl.

[Toctpoenue rpaduka
KBaJIpaTUYHON (PYHKIIUH.
[Tonoxxenue rpaduka
KBaJIpaTUYHON QyHKIUU

Hasanue pasnena (TeMbl) KomuuaectBo OCHOBHBIE BUJIBI JEATCIBHOCTH
OcHOBHOE coziepKaHHUe
Kypca 4acoB o0yyarommxcs
OyHKUIUU 25 ®ynkuus. CBoiicTBa QyHKLIUI: OnuceiBath noHsATHE «PYHKIUAY. [IpuMEeHATH

cBOMcCTBa PYHKIIMA: HYJTU (QYHKIIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA (PYHKIINH,
MIPOMEKYTKHU BO3PACTAHMUS

1 yObIBaHUS QYHKIMU, YETHBIE

Y HedeTHbIe (PYHKINH, HAUOOJIbIIIEE U
HaMMEHbIIee 3HAUCHUS (PYHKITHH.
Pacrio3naBath KBaJpaTHBIN TPEXUJICH,
YCTaHABJIMBATh BO3MOKHOCTh €T0
Pa30KEeHUs1 HA MHOKUTEIH, PacKJIaAbIBaTh
Ha JIMHEMHbIE MHOKUTEIIN KBaJAPATHBIN
TpeXuJieH

C HEOTPHIATEIbHBIM JTUCKPUMHHAHTOM.
PacrioznaBate KBaJpaTHUHYIO (QYHKIIUIO
o ¢opmyre.

[TpuBOINTE IPUMEPHI KBAPATHYHBIX
3aBUCUMOCTEN U3 PEajbHOU KHU3HH,
(bU3HKHU, TEOMETPHUH.

BeisBisaTh n 060061maTe ocobeHHoCcTH Tpaduka
KBaJIpAaTUYHON (YHKIIUN

y=ax?+bx +c.

OmnpenensiTh KOOPIUHATHI BEPITHHBI




B 3aBUCHUMOCTHU OT €€ KO3 PUIIUEHTOB.
Hcnonb30BaHuE CBOMCTB
KBaJpaTUUYHON (DYHKIIUU TSl PEIICHUS
3ajay.

Crenennblie QyHKIIMH

C HaTypaJIbHBIMH [TOKa3aTeNIsIMU, UX
rpaduku ¥ CBOWCTBA.

Henuneiinble (pyHKUIMOHAIbHBIE
3aBUCUMOCTHU

napaboJibl, OCb CHMMETPHUU NapadoJIbI.
Crpoutb rpaduku KBapaTHUYHbIX
GyHKUUMH, 3aJaHHBIX (OPMYJIaMH BHJIA:
y = ax?,
y=ax+q,y=(x+bP+cy=

ax® + bx + c.

BEImoaHsITE MOCTpoeHue TpauKoB

GyHKUIUN C TOMOIIBIO TPE0OPa30OBaHMIA.
Pacno3naBath cTeneHHble PyHKIUU

C HaTypaJIbHBIMH I10KA3aTENSIMU, CTPOUTH
rpadUKu CTEEHHbIX (PYHKIUI

C MoKa3aTeJsiMu 2 U 3.

Hcnonb3oBaTh cBOiicTBa rpa) kOB CTEMEHHBIX
(GYHKIMIA ¢ HATYpaJIbHBIMU MOKA3aTEISIMH MIPH
pelIeHNH 3a/1a4y. AHAIU3UPOBATh U IPUMEHSTh
CBOMCTBA U3yUEHHBIX QYHKIMHA sl UX
IIOCTPOEHMSI, B TOM YHCJIE C [IOMOIIBIO
U(POBBIX PECypCoOB




YpaBHEHHS U HEPABEHCTBA:
KBa/IpaTHbIE HEPaBEHCTBA

15

IlonsiTHe O pelmeHNH HEPABEHCTBA C
OOHOM TEpeMEHHOM. MHOXKEeCTBO
peLIeHUI HEPaBEHCTBA.

KBagparHble HEpaBEHCTBA C OTHOM
IIEpEMEHHOM. Pemenne HepaBeHCTB
rpa¢u4ecKMM METOJIOM U METOJ0OM
uHTepBasloB. HepaBeHcTBa,
CoJIeprKalue 3HaK MOYJIs.

CucreMbl HEpaBEHCTB C OJTHOM
NepeMeHHOM. Penienne TeKCTOBBIX
3a]1a4 C IOMOILbIO HEPABEHCTB, CUCTEM
HEPABEHCTB.

HepaBeHCTBO ¢ 1ByMsI IEPEMEHHBIMHU.
Pemenne HepaBeHCTBA ¢ ABYyMS
nepeMeHHbIMU. ['padudyeckuii MeTo
peLICHUs CUCTEM HEPABEHCTB C ABYMS
nepeMeHHbIMU. CHcTEMbI HEPABEHCTB
C IBYMs IEPEMEHHBIMU

YuraTh, 3amKUCHIBaTh, IIOHUMATh,
WHTEPIIPETUPOBATh  HEPABEHCTBA,
HCIIOJIb30BATh CUMBOJIMKY

Y TEPMUHOJIOTHIO.

BrimoaasaTe mpeoOpa3oBaHus HEPABEHCTB,
UCII0JIB30BAaTh JIJIsl TpeoOpa3oBaHusl CBOMCTBA
YUCJIOBBIX HEPABEHCTB.

Pacno3naBath KBaJpaTHBIE HEPABEHCTBA C
OJHOM MEPEMEHHOM.

Pemrats kBajgpaTHOE HEPABEHCTBO
rpa@uYecKuM METOJIOM U METOJ0M
WHTEPBAJIOB.

Pemrate kBagpaTHBIC HEPABEHCTBA, UCIIOIbB3YS
rpaduueckue npeacrapieHus. Pemars
HEPABEHCTBA, COJCPIKAIIUE 3HAK MOTYJIA.
N3o0paxaTs pelieHne HepaBeHCTBA C

OJHOM MEPEMEHHON U CUCTEMBI

HEPABEHCTB Ha KOOPJAWHATHON MPSMOM,
3aIlUChIBAThH PEIICHUE C TOMOIIBIO CUMBOJIOB.
OcBauBaTh ¥ MPUMEHSATh HEPABEHCTBA MPH
PEIICHUH PA3JIMYHBIX 33/1a4, B TOM YHUCIIE
MPAKTUKO-OPUEHTUPOBAHHBIX.

Pacno3znaBath HEPaBEHCTBO € IBYMS
MePEMEHHBIMU.




[TpumensTh rpaduyecKuil METOJ pEeILIEHUS
CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU

YpaBHEHHS U HEPABEHCTBA:
YPaBHEHHsI, HEPaBEHCTBA
U UX CUCTEMBI

25

bukBanpaTHble ypaBHEHUS.
[IpuMepbl NpUMEHEHN N METOIOB
PaBHOCHJIBHBIX MTpeoOpa3oBaHui,
3aMEHBI IEPEMEHHOM,
rpaduueckoro Merona

IIPU PELICHUH YPaBHEHUIN

3-it u 4-1 cTeneHex.

Pemmenue npoOHO-parimoHaIbHbBIX
YPaBHEHUI U HEPABEHCTB.
Pemenue cucrem ypaBHeHUN ¢
JIBYMSI IIEPEMEHHBIMH.

Pemenue nmpocrenmmx cucteM
HEJIMHENHBIX YPaBHEHHM C AByMs
nepeMeHHbIMU. ['paduyeckuii MeTo
pELIeHUsI CUCTEMbI HEJTMHEUHBIX
YPaBHEHHUM C JIBYMs IEPEMEHHBIMM.
Cucrema IByX HEJIUHEHWHBIX
YPaBHEHUU

C ABYMsI IEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTYalWH.

Cucrema HENTMHENHBIX YPaBHEHUH C
[1apaMeTpPOM.

Pemats OukBagpaTHbie ypaBHeHUS. [[puMeHATDH
METO/Ibl PABHOCHJIBHBIX MPe0Opa30BaHUI,
3aMEHbI IEPEMEHHOM, rpa)uIecKoro MeToa
IIPU PELICHUH YPaBHEHUM 3-1 U 4-11 cTeneHen.
Pemats npoOHO-panimoHalbHbIE

YPaBHEHHsI 1 HEPABEHCTBA.

Pacnio3HaBaTh TMHEHHBIEC yPABHEHUS C
JIBYMs IEPEMEHHBIMH.

Crtpouts rpaduiku ypaBHEHHUI, B TOM

YHCIIe UCTIONB3YS LIU(PPOBBIE PECYPCHI.
Pemate mpocreiiiime cuctemsl ByX
HEJIMHEMHBIX YPaBHEHHM C AByMs
IIEPEMEHHBIMU.

[TpuBonuTh rpaduueckyro

WHTEPIPETALUIO PELICHNS YPAaBHEHHUSI C
JIBYMsI IIEPEMEHHBIMU U CUCTEM

YPaBHEHUU C IByMs IEPEMEHHBIMH.

PemaTp TekcTOBBIC 3324

anreOpanyecKuM CIIoCOOOM.

HccenenoBaTh cucTeMbl HETMHEUHBIX
YPaBHEHUH C I1apaMETPOM.




IIpocreiimme HEPaBEHCTBA € ABYMS Pemate npocrenmme HepaBeHCTBa

MIEPEMEHHBIMU U UX CUCTEMBI C ABYMs IEPEMEHHBIMU U UX CUCTEMBI
Uucnossie 25 [TonsiTHE YNCIOBOM OcBauBaTh U IPUMEHATH UH/IEKCHBIE
MOCIE0BATEIILHOCTH nocienoBarenbHOCTH. KOHEUHbIE N 0003HaYEHMsI, CTPOUTH PEUEBbIC BHICKA3bIBAHUS
U IIPOTPECCUU OECKOHEUYHBIE MOCIIEIOBATEIILHOCTH. C UCIIOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOU
OrpaHnueHHas OCJIeI0BATENbHOCTb. C IOHATHEM ITOCIEA0BATEIHLHOCTH.
MoOHOTOHHO BO3pacTaronias OnpenensaTs BUABI OCIEI0BATEIbHOCTEN:
(yObIBaroriasi) mocyie0BaTeIbHOCTb. OrpaHUYEHHAs MOCIEA0BATENBHOCTD,
CriocoObI 3a1aHus MOHOTOHHO BO3pacTaromias (yObIBaroIasi)
IIOCJIETI0BATEIIBHOCTH MIOCJIEI0BATENIBHOCTb.
OMHCaTeNIbHBINA, TAOTMYHBIN, AnanuzupoBath GopmyIly N-TO 4iieHa
C MIOMOILIBIO (POPMYJIBI N-TO YJIEHA, IIOCJIEIOBATEIBHOCTH NI PEKYPPEHTHYIO
PEKYPPEHTHBIM. bopMyITy ¥ BEIUUCIATH YJICHBI
Apudmerndeckas MOCJIEA0BATEIbHOCTEN, 3aJaHHBIX ITUMHU
bopmymamu.

Y TeOMEeTprUYecKas MPOrPECCUH.

CBoiicTBa WICHOB apu(pMeTHICCKON ¥ CTaHABIMEATH 3aKOHOMEPHOCTE

Y TEOMETPHUUYECKOU IPOrPECCUi. B IIOCTPOCHUH IOCIIECI0BATEIBLHOCTH,
®opmyaiel N-TO YieHa apu(PMETUUECKOH | €CIU BBIMHMCAHBI IIEPBble HECKOJIBKO €€
Y TEOMETPHUUYECKON MPOrPECCHIA. YJICHOB.

@opMyIibl CYMMBI IIEPBBIX N Pacnio3naBatb apudmernyeckyro u
YJIEHOB apudmeTnueckon Tr€OMETPUUYECKYIO IIPOTrPECCUU ITPU

Y TEOMETPUUYECKOM ITPOIPECCUN. pa3HBIX CcrIocoOax 3aaaHus.

Pemath 3a1aun ¢ MCTIOJIL30BaHUEM
dbopmyn N-ro uieHa apuGMeTHIECKOM




3ajaun Ha MPOIECHTHI, 0AHKOBCKHE
BKJIAJIbl M KPEJIUTHI.
IIpencraBnenue 0 CXOAUMOCTH
MOCJICIOBATEILHOCTH,

0 CYMMHPOBAaHMH OECKOHEYHO
yOBIBaIOlle  reOMETPUUYECKON
MPOTPECCUM.

Merton maTeMaTH4YeCKOM WHIYKIHWH.

[Ipocreiimmre npuMepsl

Y TEOMETPHUUYECKOU NPOTPECCHUM, CYMMBI
HEPBbIX N YWIEHOB.

N300pakaTh 4ieHbI 1OCIEI0BATEIBHOCTH
TOYKaMU Ha KOOPJUHATHOM

IUIOCKOCTH.

PaccmarpuBaTh npuMepsl POLIECCOB U
SBJICHUM U3 PEalbHOU KU3HU,
WLTIOCTPUPYIOIIUE U3MEHEHNE

B apu(MeTHUECKOI porpeccuu, B
reOMEeTPUYECKON POTPECCUH;
M300pakaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH I'papuuecKH.

Pemrate 3a1aun Ha TPOLEHTHI,
0OaHKOBCKHE BKJIAbI

u KpeauroBanue. [IpencraBinsate
OECKOHEUHBIE EPUOIUUECKUE

pobu B BUje OOBIKHOBEHHBIX.
3HAKOMUTHCS C MIOHSATUEM CXOAUMOCTHU
MOCJIEZIOBATENIbHOCTH, HAXOJIUTh CYMMY
O0ECKOHEUHO YOBIBAIOIICH r€OMETPUIECKOM
IIPOrPECCHH.

IIpuMeHATh METO MATEMATHYECKON
WUHIYKIIH.

3HAKOMHTHCS C UCTOPUEH Pa3BUTHUS
MaTeMaTUKH




AnreOpanyeckue
BBIPAKCHHUS: CTETICHD
C palOHAIbHBIM
noKazareneM

12

Kopens N-it crenenn. CBoiicTBa KOpHS
N-it crenienu. CTeneHb

C pallMOHAJIbHBIM MTOKA3aTEJIEM U

€€ CBOMCTBA.

ToxnecTBeHHBIE IPEOOpPa30BAHMS
BBIPAKCHUH, COIepKAIIUX KOPEHb N-
U crerieHU. TOXIECTBEHHBIE
npeoOpa3oBaHus BEIPAKCHUH,
COZIEpKaIINX CTEIICHb

C pallMOHAJIbHBIM MOKA3aTeNIEM

DopMyIHPOBaTh ONPEAETCHUS KOPHS

N-i CTENIEHU U CTENIEHU C PAIlMOHATIBLHBIM
MOKa3aTeJIEM.

[IpuMeHATH oneparuio 3BJICYEHUS

KOpHSI N-i CTENEHH, HCTIOJIb3YS ITPH
HEOOXOUMOCTH KaJIbKYJISATOP.

BhIuncaaTs 3HaUeHHE CTETICHH C
palMOHAIBLHBIM MTOKa3aTEIEM.

OueHuBarh 3Ha4EHUE KOPHS N-11 CTEIECHH,
3HAYEHUE CTENIEHU C PALMOHATIbHBIM
MOKa3aTesIeM IEJIbIMU YHCIIaMU

U JCCATUYHBIMU APOOSMHU.

CpaBHUBATh U YIIOPSAI0YUBATH PallMOHAJIbHBIC
Y UPPAMOHATBHBIC YU CIIA, 3alIMCAHHBIE C
MOMOIIIBIO KOPHS N-U CTEIEHU, CTETIEHH C
palMOHAIBHBIM MTOKA3aTEIEM.

BEBINOIHATE TOXKAESCTBEHHBIC
npeoOpa3oBaHUs BEIPAKEHUS, COIEPIKAIIETO
KOpPEHb N-U CTENEHU, CTENEHD C
palMOHAIBHBIM TTOKa3aTeeM. 3HAKOMUTBHCS C
HCTOpPUEN pa3BUTHUSI MATEMATHKHU

[ToBTOpeHue, 0606IICHNHE,
cUCTeEMATH3alUs 3HAHUN

34

Yucna u BeIUUCIEHUS (3aMuCh,
CpaBHEHUE, NECUCTBUS

OHGpI/IpOBaTB IIOHATHUEM YHCIIOBOT'O
MHOXXCCTBA.




C IE€HCTBUTEIBHBIMHA YUCIAMHU,
YHUCIJIOBAs MPsIMast; TPOIICHTHI,
OTHOIICHHUS, TTPOTIOPIIHH;
OKpYIJICHHE, TIPUOIMKCHHE,
OIICHKA)

AKTyanu3upoBaTh TEPMUHOJIOTHIO U
OCHOBHBIE JICHCTBUS, CBA3aHHBIE

C YMCJIaMHU: HATyPAIbHOE YUCJIIO0, POCTOE U
COCTaBHOE YHCIIO, JETUMOCTh HATyPaTbHbBIX
yucell, IPU3HAKKU JETUMOCTH, LIEJI0€ YUCIIO,
MOJIyJIb YHCI1a, OOBIKHOBEHHAS U
JECSITUYHAS TPOOb, CTAHIAPTHBINA BUT
yrcina, apupMeTHuecKuii KBaapaTHbII
KOpEHb.

BbINonaHATE A€HCTBUS, CPaBHUBATH

U yHOpsAI0YMBATh YUCIIA, IPEJICTABIIATh
YHCJIa HA KOOPJAMHATHOM MPSIMOH,
OKPYTJISITh YUCJIA; BBIMOJHATH MPUKUIKY U
OIICHKY p€3yJIbTaTa BHIYUCICHUN.

Pematp npakTuueckue 3agauu,

coZiep KaIlue IPOLEHTHI, JOJIH, YaCTH,
BBIPAYKAIOLIME 3aBUCUMOCTH: CKOPOCTD —
BpEMS — paCCTOSIHHE, II€HA —

KOJINYECTBO — CTOUMOCTD, 00BEM

paboThI — BpeMs — TPOU3BOAUTEIHLHOCTD
TpyZa.

Pa3bupath peanbHbIC )KU3HEHHBIE CUTYAIUH,
bopMyIHUpPOBATh WX HA S3BIKE MATEMATHUKH,
HaXOJUTh PELICHUE, TPUMEHSA
MaTEeMaTHUYECKUH aIapar,
MHTEPNPETUPOBATH PE3yJIbTAT




TekcToBble 3a1auu (penieHue
TEKCTOBBIX 3a/1a4 apu(PMETUUECKUM U
anreOpandeckuM croco0amMu)

PemaTe TekcTOBBIC 33724
aprupMeTUIECKUM CIIOCOOOM; U3BIIEKATh
HEO0OXOJUMBbIEC TaHHbIE, IPEACTaBICHHBIC B
BepOaTbHOM, TpaduIecKOM

¥ TaOJTUYHOM BHUJIE.

Pemiath TEeKCTOBBIE 337]a4H C TIOMOIIBIO
BBEJICHUS TIEPEMEHHBIX, COCTABIIATh
YpaBHEHMsI, HEPAaBEHCTBA, CUCTEMbI yPaBHEHUI
Y HEPABEHCTB I10 YCIOBUIO 3a/1a4l

AnreOpanvecKue BhIPaKCHHSI
(mpeobpazoBaHue anredpandecKux
BBIPKEHUH, JIONyCTUMbIC 3HAYCHUS )

OnepupoBaTh NOHATUSMU:

CTETICHb C LIEJIBIM [TOKa3aTeleM,
apumeTHuecKHil KBapaTHbBIN KOPEHb,
MHOTO4JIEH, airebpandeckas qpoob,
TOXKJIECTBO.

BEINOTHATE OCHOBHBIC JCHCTBUS: BBITIOTHATD
pacuetsl 1o ¢hopMynam, MpeoOpa3oBLIBATH
1esble, ApoOHO- pallMOHATEHBIE BEIPAKECHUS
Y BBIPOKEHUS C KOPHSIMH,

peanu30BbIBATH PA3JI0KEHNE MHOTOUIICHA
Ha MHOXKHTEIH,

B TOM YHCJIE€ C HWCIHOJb30BaHHEM (HOpMyII
pPa3HOCTH KBAJpaToOB, CYMMBI U DPa3HOCTH
KyOOB, KBaj[paTa CyMMBI U Pa3HOCTH,




Ky0a CyMMBI U pa3HOCTH; HaXOIUTh
JIOITyCTHUMbIE 3HAUEHUS IEPEMEHHBIX

JUISL APOOHO-pAllMOHATBHBIX BBIPAXKEHUH,
KOpPHEU.

MonenupoBath ¢ TOMOIIBIO (HOPMYIT peaibHbIe
MPOLECCHI U SIBJICHUS

@OyHKIMH (TOCTPOEHHE, CBOWCTBA
M3Y4YEeHHBIX QYHKIUI; rpaduyeckoe
pellIeHre YPaBHEHUH U UX CUCTEM)

OnepupoBaTh NOHATUAMU: QYHKIHS, rpaduK
GyHKUIMHU, HYJIU QYHKIUHU, TIPOMEKYTKU
3HAKOIMOCTOSIHCTBA, IPOMEKYTKH
BO3pACTaHUs, IPOMEXKYTKH yObIBaHUS,
HauOoJIblIee ¥ HaMEHbIIee 3HAUCHUS
GyHKUIHUU.

AHanu3upoBaTh, CPaBHUBAThH, 00CYKIATh
CBOMCTBa PYHKIUH, CTPOUTH UX TPadUKH.
OnepupoBaTh MOHATHIMHU: MpsIMast
MPOIMOPLHUOHANIBHOCT, OOpaTHas
NPONOPLHUOHAIBHOCTS, JINHEHHAs
byHKIMSA, KBagpaTudHas QyHKIUA,
napabouia, runepoona.

Hcnonb3oBath rpaguku

JUIS1 OTIPEJIETICHUSI CBOMCTB, MPOLIECCOB U
3aBUCUMOCTEH, JUIsl PELLICHU 3a7a4 U3
JIPYTUX y4eOHBIX IPEIMETOB

Y peaIbHOW KU3HU; MOJECINPOBATH




C IIOMOIIIbIO TPa(hUKOB peabHbIE
HPOLIECCHI U SBICHMUS.

Brlpaxxats hopmynamMu 3aBUCUMOCTH
MEXy BEIMUYNHAMH, MOJIEIUPOBATh
peasibHbIE IPOLECCHI

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME
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