


COAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXO] OT OJHOW (POPMBI 3amuch
apobeit k aApyrod. [loHsATME panMOHAIBHOIO YHC/A, 3alkuCh, CPABHEHUE,
VIOPSAOYMBAHUE  PALMOHAIBHBIX  4hCel. ApHPMETHUECKHE JEHCTBUSA €
panvoHaNbHBIMU YKCIIaMU. PellieHne 3a1ad U3 peajbHON MPAKTUKU HA Y4acTH, Ha
poou.

CreneHb € HaTypalbHBIM [IOKA3aTeNeM: ONPEACIICHUE, NPeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMPECIEHHS, 3aNUCh OONpKX yucel. [IpoueHTsl, 3anuch
OPOLEHTOB B BUAE ApoOM W ApoOM B BHJE MPOLEHTOB. TpHU OCHOBHBIE 3a7a4M Ha
IPOLICHTHI, PELIEHUE 3a0a4 U3 PEATbHON NPAKTHKY.

[IpuMeHeHEe TPU3HAKOB  JACIMMOCTH, Pa3jIOKEHHWE HAa  MHOYKHUTENH
HATyPaJIbHBIX YUCEIL

PeanbHpie  3aBUCMMOCTH, B TOM 4YHMCI€ TMpsMas ©  oOparHas
PONOPLHOHAIBHOCTH.

AnredpanvyecKkue BbIPpAKEHHUS

IlepeMeHHBIE, YACITOBOE 3HAYECHUE BHIPAKEHUS C IEPEMEHHOM. JloMyCTUMBIE
3HAYCHUS NEpeMEHHbIX. [IpencraBineHne 3aBUCUMOCTH MEXKIY BEJIMYAHAMU B BHJIE
(dopmynel. Berancnenus no gpopmynam. [IpeoOpazoBaHrie OyKBEHHBIX BBIPAKEHUA,
TOKIECTBEHHO PABHBIC BBIPAKEHUS, MpaBWia NpeoOpa3oBaHUsi CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK ¥ PUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOWCTBA CTENEHM C HATYPAJIBHBIM NTOKA3aTEIEM.

OpHounensl U MHOTOUIEHBl. CTeneHp MHOrouwieHa. ClOKEHUE, BEIYMTAHUE,
VMHOKEHHE MHOTOWIEHOB. DOpPMYyJIBl COKPAIEHHONO YMHOXKEHHS. KBaapar
CYMMBbI M KBaApar pa3sHocTH. DopMyna pasHOCTH KBaaparoB. PasznoskeHue
MHOI'OYJIEHOB HA MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPaBHEHWS, MpaBWia MNPeoOpa3OBaHHs YPABHCHUS,
PABHOCUJILHOCTh YPaBHECHUI.

JluHeliHOEe ypaBHEHHE € OOHON NEPEMEHHOW, YWCIO KOpPHENW JIMHEWHOIO
VPABHEHUS, PELICHUE JIMHEWHBIX ypaBHEHU. COCTABJICHHWE YPAaBHEHUHN 110
VCJIOBHIO 3aJa4i. Penenne TEKCTOBBIX 3a1a4 ¢ TOMOLLBIO YPABHEHHIA.

JluHelHOE ypaBHEHHE C IBYMSI IEPEMEHHBIMU U €ro rpaguk. Cucrema IByX
JIMHEWHBIX YPaBHEHHWA C JIBYMs NEPEMEHHBIMU. PeleHue cucreM ypaBHEHHA
crocoOOM TMOACTAaHOBKH. I[IpuMephl pemieHHsl TEKCTOBBIX 3a4a4 € MOMOIIBIO
CHCTEM YPaBHEHUH.

DOyHKIUU



Koopaunara Touku Ha npsaMoil. UKCIoBbIE TPOMEXKYTKH. PaccTosiHue MexXy
JBYMSI TOUKaMHU KOOPIWHATHON MPSIMOIA.

[IpsimoyrosibHast cucteMa koopauHat, oc Ox u (Oy. Abcuucca U opauHaTa
TOYKH HAa KOOPAMHATHOH TIOCKOCTH. [Ipumepsl rpadmkoB, 3a1aHHbIX (HOpMYJIaMu.
Urenne rpadukoB peabHbiX 3aBucuMocTeil. [lowstme ¢ynkoumn. I'padux
¢yHnkuun. CpoiictBa pynkumii. JIuneitnas ynkuns, €€ rpaduk. ['paduk pyHKIMM
y = |x|. I'paduueckoe pelieHue JIHHEHHBIX YPABHEHUH M CHUCTEM JIMHCHHBIX
YPaBHEHU.

8 KVIACC

Yucaa v BBIYUCTCHUS

KBanparHelii kopeHb u3 umcna. [loHatme 00 WppalMOHATIEHOM YHMCIIE.
JlecaTHuHbIE MPUOIMKEHUST HPPALMOHAIBHBIX uncen. CBOHCTBA apu(hMETHIECKUX
KBAJIPATHBIX KOPHEH M MX MPUMEHEHUE K MPEOOPA30BAHUIO YACIIOBBIX BBIPAXKCHUIN
Y BBIYUCIICHUSM. J[€HCTBUTEIBHBIC YACITA.

CreneHs ¢ LenabIM nokazareneM u €€ cpoiicTBa. CTaHAapTHAsS 3aMUCh YuCIa.

AuredpanvecKkue BbIPAKEHHS

KBaapaTHelii  TpEXWICH, pa3loKEHUE  KBAAPATHOIO TPEXWICHA HA
MHO>KHTEITH.

AnreOpanueckas apoOb. OCHOBHOE CBOKMCTBO ajreOpandeckoil apoOwu.
CnokeHHe, BBIYMTAHWE, YMHOXKCHHE, JCICHHUE anreOpanveckux JapoOei.
PannoHasibHbIe BEIDAKEHUS M KX TPEOOPA30BAHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBAJAPATHOTO YPABHEHHMSI.
Teopema Buera. Penienre ypaBHeHHN, CBOAAIIMXCS K JTUHEHHBIM M KBAJAPaTHBIM.
[Tpocreiimme qpoOHO-palMOHATIEHBIC YPABHEHUS.

['padmueckas MHTEPIPETALMS YPABHEHHUHA C TBYMSI IEPEMEHHBIMU M CUCTEM
JVUHECHHBIX YPaBHCHWUW C JBYMS TEPEMEHHBIMA. [IpUMEpBl pEIICHUS CHCTEM
HEJIMHEHHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMM.

Pelienne TEKCTOBBIX 3a7a4 aareOpanyeckum CrocoOoM.,

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OIHON MMEPEMEHHOM.
CHCcTEeMBI IMHEHHBIX HEPABEHCTB € OJJHON NEPEMEHHOM.

DOyHKIUU

[Tonstne ¢yHkouu. OONacTh ONPEAECNTICHUST MW MHOXKECTBO 3HAYCHMIA
¢yHakumun. CriocoObl 3ananus QyHKIUIA.

I'padpuk Pynxkumm. UYrenue cpoiicTB (pyHkumm no €€ rpaduky. IIpumeps
rpadukoB QpyHKIMH, OTPAKAOIIUX PEATBHBIE MTPOLIECCHI.



OYHKIWKA, ONUCHIBAKOIIKAE TMPSIMYKD K OOpPaTHyX MPONOPLMOHATBHBIE
3aBHCHUMOCTH, UX rpaduku. Oyukmn y — x2, y = x3, y = Nx, y=|x|. [paduueckoe
pELIeHNE YPABHEHHI U CUCTEM YPABHEHUN.

9 KVIACC

Yucaa v BBIYUCTCHUS

PanmoHnanbHbie yKciia, MPPALMOHAIIBHBIE YHMCIIA, KOHEUHBIE U OECKOHEUHBIC
AECATHYHBIC APOOU. MHOKECTBO NEHCTBUTENBHBIX YUCEIN, ACHCTBUTEIBHBIE YMCIIA
KaKk OCCKOHEUHBIE JECATUYHBIC IpoOM. B3aWMHO OJHO3HAYHOE COOTBETCTBUE
MEYKIY MHOYKECTBOM AEHCTBUTENIBHBIX YUCEN U KOOPANHATHOMN IIPSMOWA.

CpaBHEHHME  [ICHCTBUTENBHBIX YHCEN, apu(METUUYECKUE NEHCTBUA €
JNEHCTBUTEIBHBIMU YUCITAMMU.

Pa3mepbl OOBEKTOB OKPYKAKOIIETO MUPA, IMTENBHOCTH TNPOLIECCOB B
OKpPYIKaroLEM MUDE.

[TpnOnm>kEHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMPUOMmKkeHus. OKpyTIeHHE
yucen. [Ipukuaka v oLeHKa pe3yabTaroB BEIYUCIICHH.

YpaBHeHHS U HEPABEHCTBA

JluueiiHoe ypaBHEeHUE. PelieHne ypaBHEHHUH, CBOAALIMXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIMXCS K KBAAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pelieHUst YpaBHEHUN TPEThEeW M 4ETBEPTOM
CTETIEHEN Pa3I0KEHUEM HA MHOXKUTEIH.

Pemenne apoOHO-panMOHAIbHBIX ypaBHEHWH. PemieHne TEKCTOBBIX 3a1ad
anreOpandecKuM METOJIOM.

YpaBHEHHE C ABYMs MEPEMEHHBIMU M €ro rpaduk. PemeHue cucrem aByX
JIMHEWHBIX YPABHEHUN C IBYMs ITIEPEMEHHBIMU. PellieHre CUCTEM ABYX YPaBHEHUMA,
OJTHO W3 KOTOPbIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
WHTEPIPETALUAS CUCTEMBI YPaBHEHUN C IBYMsI [IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a7a4 aareOpanyeckum CrocoOoM.,

UncnoBele HEPABEHCTBA U UX CBOMCTBA.

Peuienne JMHENRHBIX HEPABEHCTB € OJHOW IMEPEMEHHON. PereHue cucrem
JIMHEWHBIX HEPABEHCTB € OJHOW nepeMeHHOW. KBaaparHele HEpPaBEHCTBA.
['padmueckass WHTEpHpETALAS HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢QyHkuus, €€ rpaguk u cBoiictBa. I[lapabona, KOOpAMHATHI
BEPIIMHBI Mapaboibl, OCh CAMMETPUHN NapabOJIbL.

I'paduxn pynxumii: y =kx, y = kx + b,y =k/x, y = x3, y = Vx, y = |x| 1 ux
CBOMCTBA.

Yuc10BbIE NIOCI€10BATEILHOCTH U IPOrPecCHH



[ToHsATME 4YMCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHUE MOCIEA0BATEIILHOCTH
PEKYPPEHTHOM hopMyIioi U HOpMYyJIOi #-ro wiieHa.

ApudpmeTrueckas U reoMeTpuYeckas nporpeccur. @opMysibl #-ro 4jaeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOTrPECCHIA, CYMMBI TIEPBBIX 71 YJIEHOB.

H3o0paskeHne YICHOB apUPMETHUYECCKOH M TE€OMETPUUYECKOM MPOTrPECCHid
TOYKAMHU HA KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIN U OKCIIOHEHIMAIBHBIN POCT.
Cno>KHBIE TPOLIEHTHI.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHMS MPOrpaMMmbl y4eOHOrOo Kypca
«Anredpa» XapaKkTEepPU3YyIOTCA:

1) narpuoTH4eckoe BOCIUTAHHE:

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON
MATE€MAaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTHOKCHUSAM  POCCHUHCKHUX
MaTeMaTHKOB M POCCHMCKOW MaTEMAaTHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B IPYTHX HAYKaX W MPUKIAAHbIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH IpayKAAHWHA U PEAIM3ALMH €r0
npaB, NPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBAX (PYHKIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SIBJICHMIA, MPOLEAYP T'PAXKIAHCKOTO O0IIECTBa (HAPUMED,
BBIOOPBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3THUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTHXKECHUM HAYKH, OCO3HAHUEM BaKHOCTH
MOPATbHO-3THYECKUX MPUHIMUIIOB B AEATEIBHOCTH YYEHOTO,

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YaCTUE B PCIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMATUYECKON HAINPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa TMPOTSHKEHWM BCEH SKHM3HM JUIS YCHECIIHON MPOQECCHOHANBHON
JESATEIbHOCTA M PA3BUTHEM HEOOXOAUMBIX YMEHHWA, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPAM 00Pa30BaHUs U KU3HEHHBIX IJTAHOB C
YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCINTAHHE:

CHOCOOHOCTBK) K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCHPHUSATHIO
MaTEMaTHUYECKAX OOBEKTOB, 3aJa4, PEUICHMIA, PACCYXICHWUH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTAUMER B JEATEIBHOCTM HA COBPEMEHHYID CHUCTEMY HAYUYHBIX
NPEICTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKOH HAyKM Kak c(Qepbl YEIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIMBUIA3ALMM,
OBJIAICHUEM SI3bIKOM MATEMATHKM M MATEMATHYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHUS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHU MCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usunueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArOMOJYYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUYECKUE 3HAHHWsS B HMHTEPECAX CBOETO
3JI0POBBS, BEACHUS  3J0pOBOr0  o0pa3a KM3HH  (30pPOBOE  MHUTAHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMHUPOBAHHOCTHEO HAaBBbIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYeCcKOe BOCTINTAHHE:

OpUEHTALMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIICHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPYXAroUIed Cpeapl, MJIaHUPOBAHHUS MOCTYNKOB M
OLICHKH WX BO3MOXHBIX TIOCJICACTBUH HJsl OKPYXKAIOWIEH CPEabl, OCO3HAHUEM
r100AIPHOTO XapaKTepa 3KOJOTMYECKUX MTPOOIEM U MyTEH X PEIIECHUS,

8) ajanTanusi K U3MEHAIIMMCS YCJIOBHAM COUMAJBbHON M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTD, B TOM YHUCIIE
YMECHHME YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOM IEATEIBHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOOUMOCTEIO B (JOPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(opMyUPOBATh WAEH, IOHATHUS, TUIOTE3BI 00 0OBEKTAX U SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUUMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMK), BOCHPUHHAMATH
CTPECCOBYK) CHUTYALMIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHUMACMbIE PEIICHUST W ACHCTBUS, (OPMYJIMPOBATH M OLICHUBATH PHUCKH W
NOCIEACTBHS, POPMHPOBATH OMBIT.

METANIPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiicTBUSI

ba3osble jornyeckue aeiicrus:

e BBISBJIATH U XapAKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAY MOHATHAMH, (OPMYIMPOBATH
ONpEACTICHUS]  TMOHSATHNA, YCTAaHABJIMBATH CYIICCTBEHHBIA  IPHU3HAK
KJacCU(UKalMy, OCHOBAHMS i OOOOIICHHS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPeoOpPa30OBbIBATH  CYKICHUS:
YTBEPIUTENIbHBIE W OTPHULATEIBHBIE, €AMHUYHbIC, YaCTHBIC W OOIIME,
YCIIOBHBIC,



BBISIBJISITh ~ MAaTEMATUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
npoTuBOpeurss B (aKTax, MAAHHBIX, HAONIOACHUAX W YTBEP)KICHUSX,
npeiiaratb  KPpUTEpUM IS BBISIBIICHHAS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHWEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKIFOYCHUN, YMO3AKITFOUYCHUH 110 aHAJIOTHH,
pa3dupaThk J0KA3aTENbCTBA MATEMATHYECKAX YTBEPKIACHHUMA (TIPSIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOKHBIE JOKA3aTENbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPaMBaTh AapPryMEHTALMIO, TMPUBOANTH
OPUMEPBI U KOHTPIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,
BbIOMpaTh €rnoco0 pemeHus y4eOHOM 3ahauu (CpaBHUBAThb HECKOJIBKO
BApHAHTOB pEUICHHs, BbIOMpark HauOoJiee MNOAXOAAMMA C YUYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBblie ncciien0BaTe/IbCKUeE AeiiCTBHUSA:

MCIOJIb30BaTh BOMPOCH KaK MCCIIECAOBATEIbCKUHA MHCTPYMEHT MO3HAHMS,
(opMynupoBaTh BONPOCHL, (PUKCUPYIOLIME NPOTHBOPEYHE, NPOoOIIEMY,
CaMOCTOSITETIbHO YCTAHABIMBATH MCKOMOE W JaHHOE, (POPMUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHEHHE,

OPOBOAWTH MO CaMOCTOSTENIBHO COCTABJIEHHOMY TUJIAHY HECIOMHBIN
DKCIEPUMEHT,  HEOOMNBIIOE  MCCICAOBAHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHUYeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTY COOOM;

CaMOCTOATEbHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJBI IO Pe3yJbTaTaM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 000OIIECHNH;

MPOrHO3MPOBATh BO3MOYKHOE PA3BHTHE MPOLECCA, a TAKXKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Pabora ¢ napopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh WM M30BITOYHOCTH WH(OPMALMK, JAHHBIX,
HEOOXOMMBIX JJIsl PELICHHS 3a1a4H;

BbIOMpaTh, AHAJIM3UPOBATh, CUCTEMATU3MPOBATH W HMHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM PEICTABICHHUS,

BbIOMpaTh (OpMY TNPEACTABICHUS WH(POPMALMM W WJUTKOCTPUPOBATH
pelacMple 3aJaud CXEMaMu, auarpaMmamu, WHOH Tpadukoil W HXx
KOMOHMHALIUAMH,

OLICHMBATh HAAEKHOCTh WMH(POPMALMK TO KPUTEPUSIM, NPEIIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



BOCIIPUHUMAThL W (POpPMYIUpOBaTh CY>KACHUS B COOTBETCTBUU C
YCJAOBUSMHU U LIEASAMU OOLIEHHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHMS] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JAABaTh MOSCHEHUS TIO
XOJy PEUICHUS 33]]a4i, KOMMEHTUPOBATh MOTYYECHHBINH Pe3ybTar;

B X0JI€ OOCY>KIEHMS 3a1aBaTh BOMPOCHI IO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJeMbl, pelIaeMoid 3a1a4k, BHICKA3bIBATh UJIEH, HALICTICHHBIE HA TIOUCK
pELICHUS, COMOCTaBJIATh CBOM CYXKIEHHMS C CYXKICHUSIMH JAPYTHX
YYaCTHUKOB JMajiora, 0OHAPY>KMBAaTh Pa3JiMuMe U CXOJACTBO MO3UIMIMA, B
KOPPEKTHO# popme HopMyaUpoBaTh pa3HOIIACHS, CBOM BO3PAKEHMSI,
OPEACTaBAATh  Pe3yibTarThl  PEIICHMS  3aJaud,  OKCIOEPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTa,  CAMOCTOATEIBbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUSI ¢ YUETOM 3a/1a4 NMPE3CHTALMU U OCOOCHHOCTEN ayAUTOPUH;
NOHUMAaThb W WCHOJB30BaThb  NPEUMYLIECTBA  KOMaHAHOH U
UHAMBUYAIbHOM padoThl MpPU  PEHICHUH YYEOHBIX MaTeMaTUYeCKUX
3aj1ay;

OPUHUMATDH LEJIb COBMECTHON AEATEILHOCTH, MJIAHUPOBATh OPraHU3allUIo
COBMECTHOM paboThl, pacnpedensTh BUAbI paboT, JOroBapUBAaThCA,
00Cy>K1aTh MPOLECC U Pe3ysbTar padoThl, 0000IAaTh MHEHUST HECKOJIBKIX
JIFOIICH;

y4acTBOBaTb B TIpynmoBeiX (opmax paboTel (00CykaeHus, OOMEH
MHEHHUSIMH, MO3IOBbI€ ILITYPMbl WU JAPYTHE), BBIMOJHSATH CBOI 4YacTb
paboOThl U KOOPAUHUPOBATH CBOU JCHCTBHSI C JPYTUMH YJICHAMU KOMAH/IbI,
OLIEHMBATh KAYE€CTBO CBOETr0 BKJAAa B OOWIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE JeiiCTBUS
Camoopranusanusi:

CaMOCTOSITENTIEHO COCTAaBJIATh IJIaH, AJITOPUTM PELICHUS 3aa4d (MU €ro
4acTh), BEIOMpATh CNOCO0 PEUICHHs C YYETOM HMMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapHAaHTHI PELICHHUIA ¢ YYETOM HOBOH MH(OpMaLIUK.

CaMOKOHTPOJIb, SMOLHOHAJILHBII HHTEJJICKT:

BIQJECTh CHOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJII Mpouecca u
pe3yabTara peuIeHUs MaTEMAaTUYECKOM 3a/1a4u,

OPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPH PEIICHUH
3@/1aud, BHOCHTh KOPPEKTUBBI B JICATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMACHHBIX OIIMOOK, BHISIBJICHHBIX TPYAHOCTEIH;
OLICHUBATh COOTBETCTBUEC PE3YJIbTATA ACATEIBHOCTH NMOCTABJICHHON LETU
U YCJIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKCHUS WM HEJOCTH>KCHHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce oOyYaromuiics TMMOJMYYUT CIECAYIOLIUE
NPEIMETHBIE PE3YIIbTATHI:

Yucaa v BBIYUCTCHUS

BBINMONHATE, coveTas yCTHBIE M MUCBMEHHBIC NPHEMBI, apUPMETHUYCCKHE
JEUCTBHS C PAllMOHAIIBHBIMHU YHCITAMH.

HaxoauTe 3Ha4YeHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HBIC
crocoO0bl M MPUEMBI BBIYMCIICHHS 3HAYEHUI TPOOHBIX BBIPAKEHUH, COMEPKaALINX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexoauth OT OIHON (QOPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JOECATHYHYIO JpoOb B OOBIKHOBEHHYH), OOBIKHOBEHHYK) B JIECATUYHYIO, B
YaCTHOCTU B OECKOHECUHYIO ACCATHYHYIO TPOOB).

CpaBHMBATh M yHIOPSAA0YMBATH PALMOHAIBHBIC YUCIIA.

OKpyrasTe yncia.

BBINOMHATE MPUKUAKY M OLECHKY PE3YyJIbTaTa BBIYMCICHHIA, OUEHKY 3HAYCHUN
YHCJIOBBIX BBIPAKCHUH. BBIMONHATE AEHCTBHS CO CTENEHSMHU C HATypPaIbHBIMU
NOKA3aTENSIMH.

[IpuMeHITE  MPU3HAKA  ACTUMOCTH,  PA30KEHWE HA  MHOXKUTENH
HATYPAJTbHBIX YHCETT.

Pemare MpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPOMOPLUHOHAIBHOCTBIO BEJHMYMH, MPOLECHTAMH, WHTEPIPETUPOBATH
pE3yAbTaThl PEUICHHS 3a1a4 C YYETOM OTPAaHWYEHM, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsredpanvyecKkue BbIPpAKEeHUs!

Hcnonb30Bare anreOpanyecKyrd TEPMHHOJIOTMIO M CUMBOJIMKY, TPUMEHSTH
€€ B IMPOILIECcCE OCBOCHUS YUEOHOI0 MaTepuraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPAKCHHIA MPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LEJIOTO  BBIPQKECHUS B MHOTOYJICH
NPUBEICHUEM TOJOOHBIX CIAraéMbIX, PACKPBITUEM CKOOOK.

BBINOMHATE YMHOKEHME OJHOWICHA HAa MHOTOWIEH M MHOIOWICHAa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaIpaTa Pa3HOCTH.

OCylIeCTBIIATh  PA3l0KEHUE MHOTOWICHOB HA MHOXKHUTENIM € TOMOLIBIO
BBIHECCHHST 32 CKOOKH OOHIEr0 MHOXKHTENS, TPYNIHPOBKHA  CIIAracMbIX,
OPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOMKEHUSI.

[TpumensTh MpeoOpazoBaHUs MHOTOUIEHOB JUISl PEIICHUS PA3IMYHBIX 33]1a4
U3 MaTEMATHKKN, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPajIbHBIMU ITOKA3aTEIsAMM JUISA
npeoOpa3oBaHUsl BBIPAKCHUH.



YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, MPHUMEHSs MpaBuia
[EpeEX01a OT UCXOAHOTO YPABHEHUS K PABHOCUIILHOMY eMy. [IpoBepATh, ABIAeTCA
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumeHsTh TpaduIeCKe METOBI MPH PELICHUM JIMHEHHBIX YPABHEHUH U UX
CUCTEM.

[TonOupare TpUMEpPBl Map YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
VPABHEHUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTM TpaduK JIMHEHHOTrO YpPaBHEHUS C
JABYMsI TIEPEMEHHBIMH, TOJB3YSCh TPAPUKOM, MPHBOIUTH NPUMEPHI PEIICHUS
VPaBHEHHS.

Pewmare cucTemMsl IByX JIMHEHHBIX YPABHEHUH € IBYMS IIEPEMEHHBIMH, B TOM
YyHCIe TpaduyecKH.

CocTaBnsaTh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
VPaBHEHUI 10 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33a4M MMOJyYEHHBIN pe3yJibTar.

DOyHKIUU

H3o6paxkaTe HA KOOPAMHATHOW MPSAMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOPAMHATAM, JIY4H, OTPE3KU, UHTEPBAIIBL, 3AIMCHIBATH YACIOBBIE POMEXKYTKH HA
anreOpanveCcKoM SI3bIKE.

OrmeyaTe B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM,
CTPOUTH rpauky TMHEHHBIX QYHKIMA. CTpouTh rpaduk QyHKIUH Y = [X|.

OnucelBaTh € MNOMOUIBIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH. CKOPOCTb, BPEMs, PACCTOSAHHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJUTEIILHOCTD, BPEMSI, 00BEM pabOTHI.

Haxoaute 3HaueHne (PyHKIMU N0 3HAYEHUIO €€ apryMEHTa.

[Tonumare rpaduyeckuii cnoco® NMPEACTaBICHUsS M aHaM3a MHPOPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALMIO U3 TPaUKOB PEATBHBIX MMPOLIECCOB
1 3aBUCHMOCTEM.

K xonny oOydeHus B 8 kjacce oOyyaromuiics MONyYUT CJICTYIOUIUE
[IPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYUCTCHUS

Hcnonb30oBare Ha4allbHBIE TPEICTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YHCEJT ISl CPABHEHUS, OKPYIJICHHS W BBIYMCIICHUH, N300PaKaTh NCHCTBUTENBHBIE
YHCJIa TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[TpuMeHsITE TOHATHE APU(PMETUUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH
KBAQJIPATHBIE KOPHHW, HCIOJIB3YS MPU HEOOXOAMMOCTH KaJIBKYJISITOP, BBITOJIHSTH
npeoOpa3oBaHusl BBIPAKCHUH, COACP)KAUIMX KBAAPATHBIC KOPHHW, WCHOJB3Ys
CBOMCTBA KOPHEN.



Hcnonb3oBare 3amucu OONBIIMX W MAIBIX YUCEN C MOMOIIBIO JECATHYHBIX
npobeit u creneneid uucna 10.

AaredpanvecKkue BbIPpAKEHHS

[IpUMEHATh TOHATHE CTEMECHW C LEJNBIM  [OKA3aTeJIeM, BBIMOIHATH
npeoOpa3OBaHUsl BEIPAKEHUH, COACPKAIMX CTENEHH C LENBIM TOKA3aTeNIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUAS PALMOHATBHBIX BBIPAKECHUIA
HA OCHOBE MPABUJI ICHCTBUI HAl MHOTOYICHAMH U aIreOpandecKuMu Ipo0sMu.

PacknmaapiBaTh KBaApaTHbIA TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAKEHUHN ISl PEIICHUS PA3JIMUHBIX 33134 U3
MAaTEMATHKH, CMEXKHBIX MPEAMETOB, U3 PEATTbHON MPAKTHKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHEHBIE, KBAAPAaTHBIC YPABHEHUS M PalMOHAIBHBIE YPaBHEHMS,
CBOJSALIMECS K HUM, CUCTEMBI JIBYX YPABHEHUI C IBYMsI IEPEMEHHBIMH.

[IpoBOoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN M CUCTEM YPAaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM IpadMiYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
JU YPABHEHUE WM CUCTEMA YPABHCHWUH PEUICHHS, €CIIA MMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOH (HOPMYJIUPOBKM 3a1auu K €€ anreOpandyeckoi
MOJEIM C TIOMOLIBK) COCTABJICHHS YPAaBHCHHs WM CHUCTEMBI YPaBHCHWH,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 331a4H MOJIYYCHHBIN pE3yJIbTar.

[IpuMeHITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKW,
pelIarh JIMHEWHBIE HEPABEHCTBA C OJHON IMEPEMEHHON W HMX CHUCTEMBI, JaBaTh
rpaQuyecKyr0 WUIIOCTPALMIO MHOXKECTBA PEIICHWH HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMaTe W KCMOJB30BATh (PYHKIMOHAIBHBIC MOHATHS U S3bIK (TCPMUHBL,
CUMBOJIMYECKME OO03HAYCHHMs), ONPEIACNATh 3HAYeHUE (YHKIUU N0 3HAYCHUIO
apryMeHTa, ONpeAcsaTh CBOHCTBA (PYHKIMU MO €€ rpaduky.

CtpouTs rpaQuKy JIEMEHTAPHBIX (PYHKIMI BUOA:

y=kix,y=x2,y=x3y =[x,y = \X, OMHCHIBATH CBOWCTBA UHCIOBON
(GyHKIMU 10 €€ rpauKy.

K xonny oOydeHus B 9 kjacce oOydyaromuiics MOJMYYUT CIEAYIOLIUE
NPEIMETHBIE PE3YIIbTATHI:

Yucaa v BBIYUCTCHUS

CpaBHMBATh M yHIOPSAA0UYMBATH PALMOHAILHBIE U UPPALMOHATIBHBIC YHCIIA.

BemonHsaTe  apudmeTrueckue CHCTBUS €  PALMOHAIBHBIMM  YHCIAMH,
coueTass YCTHbIE M TUCbMEHHBIC MPUEMBI, BBIMOJHATH BBIYKACIECHHS C
UPPAUMOHATIbHBIMA YHCTIAMHU.



HaxomuTh 3HauyeHUs CTeNEHEW C [ENBIMA  TOKa3aTelsiMA M KOPHEW,
BBIYUCIIATH 3HAYEHUS YUCITOBBIX BBIPAKEHHM.

OKpyrisTe JEHCTBUTENIBHBIE YHWCIA, BBINOJHATE NPUKHIKY peE3yabTara
BBIYMCJICHU I, OLICHKY YHCJIOBBIX BBIPAKEHHUINA.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE W KBaApaTHBIE YPaBHEHUSA, VPaBHEHWs, CBOAALLMECS K
HUM, POCTEHIINE TPOOHO-PALMOHAIBHBIE YPABHECHHSI.

Pewrare cuctemMbl ABYX JIMHEWMHBIX YPaBHEHWN C JABYMS MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCSA JTUHEHHBIM.

Pemate TEkCTOBBIE 3a7auu  alreOpanyecKuM CHocoOOM ¢ MOMOUIBIO
COCTABJIEHUs YPABHEHUS WU CUCTEMBI IBYX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN M CUCTEM YPaBHEHWH, B
TOM YHCJIE C TPUMEHEHUEM IpadMiYeCKUX MPEACTABICHUH (yCTaHABIMBATh, UIMEET
JM YpaBHEHUE WIM CHCTEMA YPABHEHWI PELICHUS, €CIIM UMEET, TO CKOJIBKO, H
poyee).

Pemare nHHEHHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paXkarb
pELIeHUE HEPABEHCTB HA YKCIIOBOW MPIMOM, 3alMCBIBATH PELICHUE C MOMOIIBIO
CUMBOIJIOB.

Pemrare  cucteMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIIME KBAAPATHOE HEPABEHCTBO, M300paXkaThb PELICHHE CUCTEMBI
HEPABEHCTB HA YMCIIOBOM NPAMOM, 3alIUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30Barhk HEPABEHCTBA PU PELLIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

PacnozHaBath (pyHKIMM W3y4EeHHBIX BHIOB. [loKa3biBaTh CXEMaTHYECKH

PACIIOIOKEHUE HA KOOPAMHATHOM TUIOCKOCTH rpadukoB QpyHKUME BUAA: y = kx, ¥
—hkx + b y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = x|, B 3aBUCHMOCTH OT
3HAYEHUI KO3 PHULIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh M HM300pakaTh CXEMATUYECKM TpaQUKU KBaIpPaTHYHBIX (PyHKUWH,
OTKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIIMI 1O MX rpadukam.

Pacno3zHaBate kBajpaTHuHyr (QyHKIWIO 1O (HOpMyJie, MPUBOINTE TPHUMEPHI
KBaJIPaTHUHBIX (PYHKIMI U3 peanbHOMN KU3HU, PU3UKK, TEOMETPUH.

YucioBble NOC/IEA0BATEIBHOCTH H POTPecCHH

PacnozHaBath apu(PMETHUYECKYI0O M TEOMETPHUYECKYHD MPOTPECCHM  MPH
pa3HbIX COCo0ax 3aaHusl.

BBINONMHATE  BBIYMCIEHUS C€  HWCHOJAB30BaHWEM (POpMyNn n-ro 4jiaeHa
apu(PMETUUYECKON M TEOMETPHUECKON MPOTrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.

H3o6paxkaTe YJeHBI MOCIEIOBATEIBHOCTH TOYKAMM HA KOOPAMHATHOM
TUTOCKOCTH.



Pemarp 3amaum, CBS3aHHbBIC C YMCIOBBIMH IMOCIEAOBATEIBHOCTAMHU, B TOM
YKCIIE 3a7a4u M3 PEaNbHOM JKU3HM (C MCTIOIb30BAHUEM KabKyNIATOPa, [MU(PPOBBIX
TEXHOJIOTHIA).





















