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MNOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA O0ECIIEYMBAET U3YUCHHUE JIPYTUX TUCUUILINH KaK €CTeCTBEHHO-
HAy4YHOTO, TaK WM TyYMAaHUTApPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOOJDKEHNsST 00pa3oBaHWsl ® JIl TOBCEIHEBHOW KW3HU. PazButue y
OOy4JaronMXcsi HAyYHbIX TMPEACTABICHUM O TMPOUCXOXKICHUU U CYHIHOCTHU
anredpanyeckux aOCTpakIui, crnocode OTpaKeHUsT MaTEeMaTHYECKOM HayKou
SBJICHMM U TIPOLIECCOB B TMPHUPOJE U OOIIECTBE, pOJM MAaTeMaTH4YeCKOTo
MOJCIMPOBaHUSI B HAYy4YHOM TIO3HAHMM U B TPAKTUKE CIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOIMMBIX
JUIsL  ajamnTaidd B COBpEeMEHHOM ImdpoBoM obmiectBe. M3ydyeHue anreOpsl
oOecrieynBaeT  pa3BUTHE yMEHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJHUTH
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTHU
apryMEHTHUPOBAaHHO OOOCHOBBIBATh CBOM JICUCTBHUSA, BBIBOJIbI, (POPMYIUPOBATH
yTBepxkaeHus. OcBOoeHUE Kypca aiareOpbl 00ecreurBaeT Pa3BUTHE JIOTHYECKOTO
MBIIICHUS OOYYalOIUXCSA: OHU MCIOJIb3YIOT JIETYKTUBHBIE U WHIYKTUBHBIC
paccyxJieHus, 0000IIeHHEe W KOHKpETU3aluio, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenune anrebpe MpeanojaraeT 3HAYUTEIbHBIA O00BEM CaMOCTOATEIIHHOU
JEATEIbHOCTH  OOyYarolmuXxcsi, TO3TOMY CaMOCTOSITEIBHOE pEIICHUuE 3a7a4
OOYYarOIIMMHUCS SIBIISIETCS peanu3aluel AesTeIbHOCTHOTO MTPUHITUIIA O0YUCHHS.

B crpykrype mnporpammel yuyeOHOro Kypca «Anredpa» yriayoiaéHHOTro
M3YUYEHHSI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIUHUU:
«Yucma u  BBIUHUCICHUS», «AJTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUS U
HEepaBeHCTBa», «DyHkumy». Kaxnas u3 3TUX COACPKATEIBHO-METOIMUECKUX
JIMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUs Kypca, B3aUMOJEHCTBYS C
JPYTUMHU €ro JuHusAMHU. B Xoje wu3yudeHus Kypca OOyHaronuMmcs MPUXOJUTCS
JIOTUYECKHU PACCykAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBA3M
C 3TUM B MPOTrpaMMy Yy4eOHOTO Kypca «Anredpa» BKIHOUYEHBI HEKOTOPhIE OCHOBBI
JIOTUKHW, TPEJCTaBJICHHbIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYeCKOoro
oOpa3oBaHUs M  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOyYalOIIMMHCS  OCHOB
YHUBEPCAIIBHOTO MaTeMaTU4YecKoro s3bika. Colep:KaTebHOW UM CTPYKTYpHOM
OCOOEHHOCTBIO YYEOHOro Kypca «AnreOpa» SBISETCA €ro HHTETPUPOBAHHBIN
XapaxkTep.

Conepxanve JnuHUM «Yucaa W BBIYUCIACHUS» CIY)KUT OCHOBOM IS
JTATbHEHIIET0 M3yYCeHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyUYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOI'O OOUIEro 0Opa3zoBaHUs
CBS3aHO C palMOHAIBHBIMM M HMPPALMOHAIBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPIIEHUE OCBOEHHS YHUCIOBOMU
JVMHUH OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIO.

ConepxaHue IBYX anreOpandecKkux JUHUN — « AreOpandeckue BbIPaXKEHUS
U «YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOIINXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro Hjisi pelleHus 3ajad MaTeMaTHUKH,
CMEXXHBIX NPEJIMETOB U OKpYyXkarollei peanbHOCTH. Ha ypoBHE OCHOBHOTO 00I1IErO
oOpa3oBaHMsl y4eOHBIM MaTepuana TPYHNIUPYETCS BOKPYr  PallMOHAIBHBIX
BbIpOKEHHI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak sA3bIKa I
IOCTPOEHUSI MATEeMAaTHYECKUX MOJIENEeH, OMNHUCaHUsl MpPOLIECCOB M  SBIICHUU
peanbHOrO Mupa. B 3amaunm oOydeHus anredpe BXOIAT TakXKe JajbHeilee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOIO, B YAaCTHOCTH, IS
OCBOCHMSI Kypca HH(POPMATUKH, M OBJAJCHUE HaBbIKAMHU JETYKTHBHBIX
paccyxaenuil. IlpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIOCOOCTBYET PA3BUTHIO
BOOOpaXeHusl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Copepxanne (pyHKIIMOHATBHO-TPa()UUECKON JIMHUN HALIEJICHO HA TOJy4YeHHUE
00Oy4arolUMHUCs 3HaHUM 0 (PYHKUHMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENU
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmiectBe. M3yueHune maTepualia CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHUS UCIIOJIb30BATh PA3JINYHBIE BBIPA3UTENBHBIE CPECTBA SI3bIKA MATEMATHKY —
CJIOBECHOT'O, CHMBOJIMYECKOTO, IpauuecKkoro, BHOCUT BKJIaJ B (OPMUPOBAHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU IUBUIM3ALMH U KYJIbTYpBHI.

VYriyOnéHnnbIi Kypc anreopsl XapaKkTepU3yeTCs U3yYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armnapaTa U CBSI3aHHBIX C HUM METOJOB
pemieHus: 3agad. AnreOpa SBISETCS S3BIKOM Ui  ONMCAHUA OOBEKTOB H
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MATEMaTH4eCKOro mojenupoBanud. [lpu
TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKJIIOUEHHN U MPUHATHIE B airedpe
npaBuia WX KOHCTPYHPOBAHUSI  CIOCOOCTBYIOT (DOPMHUPOBAHHMIO  YMEHUU
00OCHOBBIBaTh U JOKA3bIBATh CYKJICHUS, pa3BUBAIOT MAaTEMATUYECKYIO HHTYULIUIO,
KpPaTKO M HaIJISIIHO PAaCKpPBIBAIOT MEXAHW3M JIOTMYECKHX MOCTPOCHHMM M y4yaT HMX
npuMeHeHuto. Tem campiM anredpa 3aHMMaeT OJHO M3 BEAYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCS.

CornacHo ywyeOHOMY IutaHy B /-9 Kkjaccax wH3ydaercs Y4eOHBIM Kypc
«Anre0Opa», KOTOpPbI BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3AENbl COJEP>KAHMUS:
«Yucna W BBIYUCICHUS», «AJreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIUM.

Ha usyuenne yueGHoro Kypca «Anredpa» orBoautcs 408 dacos: B 7 kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hefeno), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Yucsia 1 BBIYMCICHUASA

Pammonansubie uncna. CpaBHEHHE, yMOPSAOYMBAHHE M apu(PpMeTHUIECKUE
JICVCTBHS C PAlHOHAIBHBIMA YKCIaMu. YucaoBast mpsiMasi, MOJyJib YUCIA.

CreneHb C HaTypalbHBIM TOKa3aTelieM U €€ CBOICTBA. 3amuch 4Yucia B
JIECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Peienue TekcTOBBIX 3a7a4 apuMEeTUYECKUM criocoboM. Perenue 3anay u3
peaabHOM MPaKTUKU HA YacTH, HA APOOU, Ha TIPOLIEHTHI, IPUMEHEHNUE OTHOIICHUI
U TOpONoOpIUN MNpH pEelIeHWH 3ajad, pelIeHHE 3a/lady Ha JIBI)KEHUe, padoTy,
MOKYMKH, HAJIOTH.

JlenuMocTh 1enbix ynucen. CBOKCTBa IETMMOCTH.

IIpocTeie u cocraBHble uncina. YErHele W Heud€THble uyucna. [Ipu3Hakum
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku JeTMMOCTH CyMMBblI U
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIIECHUHU 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HauGonpmmit o0muii qenurenns 1 HauMeHbllee o01ee KpaTHOE ABYX YHCEI.
B3aumHo nipocteie uncna. AnroputMm EBknmnaa.

Jlenenue ¢ octatkoM. AprudMeTHUEeCKrEe Oniepaliuy Hajl OCTaTKaMHu.

AJire0OpanyecKue BbIPAKEeHUs

BripaxkeHne ¢ mepeMEHHBIMU. 3HAUYEHUE BBIPAXKEHHUS C TEPEMECHHBIMMU.
[IpencraBiienre 3aBUCUMOCTH MEXy BEIMUMHAMU B BUJIE (POPMYJIBIL.

ToxnectBo. ToxaecTBeHHbIE TPEOOPA30BaHUS ANTEOPANIECKUX BBIPAKEHUI.
Jloka3aTenbCTBO TOKIECTB.

OnHownensl. OHOWIEH CTaHAAPTHOTO BU1a. CTENEHb OJJHOWICHA.

Muorowiensl. MHorouneH craHaaptHoro Bujaa. CTENeHb MHOTOWICHA.
Cnoxenue, BbIYMTaHUE, YMHOXKEHUE U JieJeHne MHoroujaeHoB. [IpeoOpasoBanue
LI€JIOr0 BBIPAXKEHMS B MHOTOWICH. KOpHM MHOTOUsIEHA.

@opMyJibl COKPAIIEHHOTO YMHOXKEHUS: KBaJApaT CYMMbI U KBaJpaT Pa3HOCTH
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKEHHUH, Pa3HOCTh
KBaJIpaTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3ZHOCTU U CYMMBI JIBYX
BBIPQXXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKE€HUIA.

Paznoxenne MHOTOWICHA HA MHOXKUTENH. BhIHECEHHE 0011IeT0 MHOKHUTEIS 32
CKOOKH. MeTo1 TpyIIupOBKH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE  Kak
MaTeMaTU4eCcKasi MOJAENb PEAIbHOM CUTYaIINH.



JIuHelHOEe ypaBHEHHME C OJHOM NEPEMEHHOW. UMCIO KOpHEW JMHEWHOIO
ypaBHEHUs. PenieHue TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEHMHBIX YPaBHEHHUU.
JIuneiiHOE ypaBHEHUE, COEpKalllee 3HaK MOAYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['padyuk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YPAaBHEHMM C JBYMs II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTeMBbl JIMHEWHBIX YypaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JABYMsI IIE€PEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHus. Cucrema JBYX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIHH.

DOYyHKUMHU

Koopaunara Touku Ha npsimoit. YncinoBsle TpOMEXYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpssmoyronbHas cucremMa KoopauHat. AOcuucca W OpAMHATa TOYKH Ha
KOOpAMHATHOM TuiockocTH. IlpumMepsl rpagukoB, 3agaHHbix Gopmynamu. Urtenue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH MEXAy BeauuuHamu. [lonsthe ¢QyHKUHU.
@OyHKIUS Kak MareMmaTudeckass MOJENb peainpHOro nmpouecca. OOmactb
omnpejeneHuss W o6nacte 3HadeHUM GyHkuuu. CrocoObl 3anaHus (YHKIUU.
I'paduk pynkuuu. IloHarus MakcuMyma U1 MMHMMYMa, BO3pacTaHUSl M yOBbIBaHUS
Ha IPUMEPAX PEATBHBIX 3aBUCHMOCTEN.

JIuneitnas ¢ynkuus, e€ cpoiictBa. I'paduk nuHeiHoW QyHkiuu. I'paduk
¢ynknuu Y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KJIACC

Yucaa 1 BBIYUCTICHUS

KBaapartubie kopHu. ApudmeTrnuecknii KBaApaTHbIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanmoHanbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiCTBA IEUCTBUN C UPPALMOHAIBHBIMU YuciaaMu. CpaBHEHHE UPPALMOHAIBHBIX
YHUCEL.

[IpencraBieHnss O pacHIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXKECTBa
HAaTypaJbHBIX, UEJbIX, PALUOHAIBHBIX, JACHCTBUTENIBbHBIX uHceld. (CpaBHEHHE
yucesl. YUCIoBbIe TPOMEKYTKHU.

HetictBust ¢ ocrtatkamu. Ocrtatku crteneHeld. [IpuMeHeHHe OCTaTKOB K
PELICHNIO YPaBHEHUH B LIEJIBIX YUCIIaX U TEKCTOBBIX 3a/1a4.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MUpPA, AJUTEIBHOCTh MPOLECCOB B
oKpykaroeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AJire0panvecKue BbIPAKEHUS

AnreOpaunveckass aApoOb. JlomycTUMbIE 3HAYE€HHUS NEPEMEHHBIX B JIPOOHO-
palMOHANbHBIX BbIpaKeHUAX. (OCHOBHOE CBOMCTBO anreOpandyeckod ApoOu.



CnoxxeHne, BBIYMTAHWUE, YMHOXEHHE W JIeJICHUE anreOpanmdecKkux IpoOet.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

Pannonanbabie BBIPAXKEHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
pPalMOHATBHBIX BBIPAXKCHUM.

JlomycTUMBbIE 3HAY€HHSI TEPEMEHHBIX B  BBIPAKECHUSAX, COAEPIKAIINX
apu(pMeTHYecKue KBaJpaTHble KOpPHU. TOXKIECTBEHHbIE MpeoOpa3zoBaHUs
BBIPOKEHUM, CoiepkKaNX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenenb ¢ 1enbIM TOKa3ateleM u €€ cBoicTBa. [IpeoOpazoBanue
BBIPAXEHUU, COAECPIKAIINX CTECIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHne. @opmysa KOPHEM KBaApaTHOTO YPaBHEHUS.
KonnuecTBO neHCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHEHHS, CBOJMMBIE K JIMHCWHBIM YyPAaBHEHUAM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE ¢ TapaMeTpoM. PellleHre TEKCTOBBIX 3a7au C
ITIOMOILBIO KBA/IPATHBIX YPABHEHUM.

JpoOHO-panoHadbHble  ypaBHEHHs. PeleHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IOMOIIbI JAPOOHO-pAMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YPaBHEHHM ¢ TBYMS IEPEMEHHBIMHU.

Uucnossie HepaBeHCTBA. CBOIICTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HeCcTporue HepaBeHcTBa. Cl0KEeHNe
U YMHOXEHHME YHUCJIOBBIX HEpaBeHCTB. OIEHMBAaHUE 3HAYEHUsI BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[lonsiTHe O pelmeHnn HEpaBEeHCTBA C OJHOW NEepeMEeHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIvHEeHOE HEPaBEHCTBO C OJHOW MEPEMEHHOW M MHOXECTBA €r0 PELICHUM.
Peniennie NMHENHBIX HEPABEHCTB C OJHOW MepeMeHHOM. CUCTEMBI M COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHne TEeKCTOBBIX 3a1ad C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DYyHKUNH

OO6acth onpeseneHuss U MHOKECTBO 3HadeHUl pyHkiuu. CriocoOsl 3a1aHus
bynkuunid. ['paduk ynkuu. Yrenue cBoicTB PpyHkiuu no e€ rpaduky. [Ipumepst
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

JIunetinas ¢Qyskuug. DyHKIUM, ONKUCHIBAIOIIUE TPSIMYI0O M OOpaTHYIO
MPOTIOPITMOHANIEHBIE 3aBUCUMOCTH, WX TpaduKH.

Oyuximn Y = kx, y = kx + b, y = k/x, y = X3, y = Vx, y = [X| 1 ux cBoiicTa.
Kycouno-3a1anabie GyHKIIUH.

9 KJIACC

Yuciaa v BbIYUCTICHUSA



Kopenp n-ii crenenn u ero cBoiictBa. CTeneHb C pauuOHAIBHBIM
II0Ka3aTeseM U €€ CBOKCTBA.

AJire0OpanvecKue BbIPAKeHU s

ToxxnecTBeHHbIE TIPEOOpa30BaHUsl BBIPAKEHUH, COJEp)KAIUX KOPEeHb N-i
crenieHu. ToXKIeCTBEHHbIE TPeOOpa30BaHUs BBIPAXKEHUH, COIepKAIIUX CTENEHb C
pPalMOHAIIBHBIM [TOKA3aTEJIEM.

KBampatueit TpéxuneH. KopHm kBaapatHoro TtpéxuneHa. Pasznoxenue
KBaJPaTHOTO TPEXUYJICHA HA JINHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBaaparasie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHuuecKkoro MeToja MpU pPELIECHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue 1poOHO-paliiOHaIbHBIX YPaBHEHUM.

Pemenune cucrem ypaBHEHUH ¢ IByMs NIEPEMEHHBIMU. Pemenne npocrenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHMH C ABYMsI NEpeMEHHbIMH. ['papuueckuili meTon
pelIeHns CUCTEMBI HEIWHEWHBIX YPAaBHEHUU C JIBYMs mHepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUU C JBYMs NEPEMEHHBIMH KAaK MOJEINb pPEATbHOU
CUTYaLINH.

Uucnosele HepaBeHCTBA. PelleHue JIMHEMHBIX HEPAaBEHCTB. JloKa3aTenbCcTBO
HEPaBEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM NEPEMEHHOMN. PemieHune KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJOM UM METOJOM HMHTEpPBAJIOB. MeTo1 MHTEpBAJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrelire HepaBeHCTBA C MAPAMETPOM.

Pemienue TeKCTOBBIX 3374 C IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ aByms IepeMeHHBIMHU. PemeHue HepaBeHCTBA € JBYyMs
nepeMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl MEpEeMEHHbIMU. [ 'paduyeckuii
METOJ PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOYyHKIUHA

Oynkiusa.  CpoiictBa  GQyHKUMA:  Hynd  QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMsI M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIeEe U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatuunas Qysukmuss u e€ cBoiictBa. lcmonb3oBaHme CBOWCTB
KBaJpaTUyHOW  GyHKIMHA 1 pemeHus 3amad.  [loctpoenume  rpaduka
kBagpatnyHo (yuknuu. [lomoxenue rpaduka KBaapaTUYHOW (YHKIMH B
3aBHCHMOCTH OT e Koddduuuentos. ['paduku GpyHkmmii y =ax2, y = a(Xx — m)>u 'y
= a(x — m)* +n. [MocTpoenue rpadukoB HYHKIHI C TOMOIIBIO IPEOOPa30BAHHIL.

Hpobno-nuueitHas pynkuus. cciaenoBanue QyHKIMA.

®ynkius Y = X" ¢ HaTypaIbHBIM MOKa3aTeneM N 1 €€ rpaduxk.

Yucaosbie M0OCJIeI0BATEILHOCTH U IPOrPecCum



[lonsiTME 4YMCIOBOM TMOCIENOBAaTENbHOCTH. KOHEUHbIE W OECKOHEYHbIE
I0oCJIeN0BaTENbHOCTH.  OrpaHMyYeHHas  IOCJIEN0BATEIBHOCT.  MOHOTOHHO
Bo3pactamomas  (yObIBaromiasi)  mocienoBaTenbHOCTh.  CrnocoObl  3adaHus
IOCJIEI0BATEIBHOCTU: OIUCATENbHBIN, TaOJUYHBIN, ¢ MOMOIIBIO (OpPMYIBl N-TO
YJI€HA, PEKYPPECHTHBIN.

ApudmeTrnueckas U TeoMmeTpuyeckas mporpeccuu. (CBOWCTBAa UJICHOB
apudmeTrnyeckoi U reoMmeTpuueckod mporpeccuil. Dopmynbl N-To  uieHa
apumeTnyeckoil U reoMeTpuueckoil mporpeccuii. @opmMysbl CyMMBI HEPBBIX N
YJIEHOB apU(PMETUUECKON U T€OMETPUUYECKON Iporpeccuil. 3ajauu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematnuecko nHAyKIuu. lIpocreiimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yJbTaTbhl OCBOCHMS IPOTPAaMMBI [0 MaTEMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpHOTHYECKOT0 BOCIIMTAHMSI:

IIPOSIBJICHUEM HMHTEpeca K MNPOLUIOMY M  HACTOALIEMY POCCHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLUEHWEM K  JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) TPaKAAHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpaKAaHUHA U pealu3aluu €ro
npaB, TNPEJICTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SABJIECHUH, NPOUEAYp TPakIaHCKOro olIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPAKTUYECKUM NPHUMEHEHHEM JOCTIKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCIIMTAHMSI:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEM JKHU3HU [JIsl YCHEIIHOM NpodeccrHoHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHIUBUyAIbHON TPAEKTOPUHU 00pa30BaHUs U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3CTEeTHYECKOr0 BOCIIUTAHHUS:

CHOCOOHOCTBIO K SMOILMOHAIBHOMY U  3CTETHUYECKOMY BOCHIPHUSATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYX IACHUH, YMEHHIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOT0 MO3HAHUS:

OpUEHTallMeld B JIE€ATEIIbHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTEeMAaTHUYeCKOW HayKu Kak cepbl 4YeloBeYeCKOon
NeATEIbHOCTH, ATANoOB €€ pa3BUTUSA W 3HAYUMOCTHU JUIsl Pa3BUTHUS LMBUIM3AIINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKW U MATEMAaTHUYECKOW KYJIBTYpPOH KaK CpeICTBOM
MO3HAaHUS MHUpPA, OBJIAJICHUEM HABBIKAMH MCCIIEOBATENBCKOM IE€ATEIBHOCTH;

6) ¢u3uueckoro BocmUTAHUS, (GOPMHPOBAHHUS KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBHOIO 0/1ar0NOy YU :



TOTOBHOCTBIO NPUMEHATH MATEMAaTUYECKWE 3HAHHUS B HHTEpPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOOpa3a KHU3HU  (3I0pOBOE  IUTAaHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM W OTAbIXa, pEryJsdpHas Quandyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBblKa pe(IEKCUU, NPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YeI0BeKa;

7) 3KOJIOTHY€CKOT0 BOCTIUTAHMS:

OpUEHTalEel HAa TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM JJI PEIICHMs 3a7ay
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpelpl, IUIaHUPOBAHUS IOCTYNKOB M
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POOJIeEM U MMyTeH UX PELICHUS;

8) amanTanuM K M3MEHSIIOIIMMCS YCJIOBHAM COLMAIBLHON M NMPUPOTHOI
cpeablI:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTHUUECKYIO JEATEIBbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYIHX JIOAEH, NpUoOpeTaTh B COBMECTHOM JESATENbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HE0OXOAMMOCThIO B (QOPMUPOBAHUU HOBBIX 3HAHUM, POPMYIUPOBATH UJIEH,
HOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAaHUPOBATh
CBOC pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyallMi0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pelIeHUuss U AeUCTBHs, (OPMYyJIHUPOBATh U OLICHUBATh PHUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBO€HUSI MPOrpaMMbl MO MaTeMaTHKE Ha yPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0y4aromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, XapaKTEPHU3YIOIIHECS OBJIAJICHUEM YHUBEPCAITbHBIMU
MMO3HABATCIILHBIMU  JICHCTBUSIMH,  YHHBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
JIEUCTBUSIMHU M YHUBEPCATILHBIMH PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS
ba3oBble Jornyeckue aefcTBus:

BBIABJISIT M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHWWA MEXAY TMOHATHSAMH, (POpPMYyJIHpPOBATH
OTIpEJIENICHHs] TIOHATUM, YCTaHABIUBATh CYUIECTBEHHBIN MpPU3HAK KIacCU(UKAIUH,
OCHOBAaHMsI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIHpPOBaTh H  MpeoOpa3oBbBIBATh  CYKJICHUS:
YTBEPAUTEIIbHBIE U OTpUIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHUSAX, NpEIIaratb KPUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3OupaTh J0Ka3aTeNbCTBA MATEMAaTUUYECKUX YTBEPKIACHUU (MpsSMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSATEIBHO [OKAa3aTeIbCTBA MAaTEeMaTHYECKUX
(bakToB, BBHICTpanBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW HHAYKIIMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyxIeHus;

BBIOMpPATh CHOCOO pelleHus Y4eOHOW 3ajaud (CpaBHMBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).
ba3oBble nucciieoBare/ibCKue JeiCTBUS:

MCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKHI WHCTPYMEHT MO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MIpoOsIEeMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIMIO, MHECHUE;

MPOBOJIUTH IO CAMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHYy 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTam
OpOBEAEHHOTO  HAOJIOACHMs,  HMCCIEJOBAHMS, OSKCIEpPUMEHTa, OILICHHUBATH
JIOCTOBEPHOCTbH MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoOIlecca, a TakKKe BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora c undgopmanmueii:

BBISBIISATh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

BBIOWpaTh (QopMy TpeAcTaBiIeHUS UHGOpPMAIMM W  WUTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMH, JuarpaMMaMu, WHOHM TpadUKoi U 1X KOMOWHAIIUSIMY,

OIICHMBATh HAAEKHOCTh MHPOPMAIIUHA IO KPUTEPHUSAM, MPEIOKEHHBIM HITH
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe JelicTBUSA



BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUIMH U
HeJIsIMM  OOLLEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, aBaTh MOSICHEHMs 10 XOAY pEIICHUs 3ajau,
KOMMEHTHPOBATh MOIYYEHHbIN pe3yibTar;

B X0/€ O0CYXXJI€HUs 3a7aBaTh BOIPOCHI MO CYILECTBY OOCYXIaeMON TEMBI,
npoOJyieMbl, pelaeMol 3ajaud, BBICKA3bIBATH HJIEW, HALIEJICHHbIE Ha IIOUCK
peIlIeHus, COIMOCTABISATH CBOM CYXIEHHUS C CYXACHUAMH IPYTUX YYaCTHHUKOB
nuasnora, oOHapy)KMBaTh Pa3lIM4YMe W CXOJICTBO IO3WIIMKA, B KOPPEKTHOH (dopme
(opMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

IPEICTABIATh PE3yIbTAThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIIECOBAHMUS,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMaTr BBICTYIUIEHHS C Y4YETOM 3ajad
MPE3EHTAlUN U OCOOEHHOCTEHN ayIMTOPUH;

MOHMMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYaTbHOU
paboThl TpW pelIeHNH Y4YeOHBIX MaTEeMaTHUYeCKUX 3a/Jad, MPUHUMATH IIe]b
COBMECTHOH JEsTEeNbHOCTH, IUIAHUPOBAaTh OPraHU3allMi0 COBMECTHOH paloThl,
pacnpenensaTb BUIbl paboT, JAOroBapUBaThCs, OOCYXAAaTh MPOLECC U PE3yJbTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CykaAeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HHBIE); BBIIOJHATH CBOIO 4YacTb paboOThl U
KOOPAMHUPOBATh CBOM JCHCTBUS € JPYrMMH WIEHaMHU KOMAaH[bl, OLIEHUBATH
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMMH pe3ynbTar Mo
KpUTepusM, chOpMyINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JJIsl PELICHUS] B KU3HEHHBIX M YYEOHBIX CUTYAIlUsX,
OPUEHTUPOBATHCA B PA3IUYHBIX NOAXOAAX MPUHATHS PELICHUN (MHIUBHIYaIbHOE,
rpymmoBoe);

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJlTOPUTM pelieHus 3aaadu (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ Y4ETOM HMEIOUIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHpPOBATh U KOPPEKTHPOBATh BapUAHTHI
pemeHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJJICKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ybTaTa
pelIeHnsl MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIIMU U pedIICKCUH;

NpeABUCTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPHU PEIICHUU 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIIEHUBATh COOTBETCTBHE pe3ysibTaTa JEATEIbHOCTU MOCTABICHHON LETU U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WM HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKAaTh SMOLMU MPU H3YYCHUH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh SMOI[MOHAJIHYIO OIIEHKY PEIlICHUS 3a1a4u.

INPEAMETHBIE PE3YJIBTATDBI

K konIty o0ydenus B 7 kjaacce 00yJaromMiics MOTYYHT CIAEAYIONINE MPEAMETHbIC
pe3yabTaThl:

Ymncsia v BIYUCIEHUS

PanmmonanbHbie ynca.

[lepexoauTh OT OAHOW (HOPMBI 3aIUCH YUCEN K JApyroil (mpeoOpa3oBLIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

Ncnonb30BaTh MOHATUSI MHOKECTBA HATYPAJIBHBIX YHCEN, MHOXKECTBA LIEJIBIX
Yyycelsl, MHOXXECTBAa palMOHAJIBHBIX YHCENT MpH pEUIeHUHU 3aaad, MPOBEIACHUU
paccy X IeHUN U TOKa3aTEIbCTB.

[TonumaTe 1 OOBACHITH CMBICIT TTO3UITMOHHON 3aITUCH HATYpPaIbHOTO YHCIIA.

CpaBHUBATH U YNIOPSAI0YMBATH PALIIOHAIBHBIC YHCIIA.

BoinonHsaTh, couyeTasi yCTHbIE W TUCBMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCJIAMU, UCIIOJIB30BaTh CBOMCTBA YKCEN U MpaBuUila
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BrINonHATH 1EWCTBUS CO CTENEHSIMU C HATypaJIbHBIMU ITOKA3aTESIMU.

HaxoauTh 3Ha4YeHUs YMUCIIOBBIX BBIPAXKEHUN, COJAEPKAIIUX pPAMOHATBHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIC BHIPAKCHHUS
IIPU pEUISHUHU IPAKTUYECKUX 3a7a4 U 33/1a4 U3 JPYTUX YYEOHBIX TPEIMETOB.

OkpyrsiaTh 4McClIa C 33JaHHOM TOYHOCTBIO, @ TaKke IO CMBICITY
NPAaKTUYECKONM CUTyallud, BBINOJHATh NPUKUIKY W OIEHKY pe3yibTara
BBIUHCIICHUW, OLIEHKY 3HAYCHUM YHCJIOBBIX BBIPAKEHUW, B TOM YHUCJIE NPU
pelIeHUN MPAKTUYECKUX 3a]ad.

Pemate TekcTOBBIE 3a/aud  apu(PMETHYECKUM CIIOCOOOM, HCIOJIB30BaTh
TaONHIBI, CXEMBbI, YEPTEXKH, IPYTHe CPEACTBA MPEACTABICHUS [TaHHBIX TIpU
pelieHny 3aaad.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MPONOPIHMOHATBHOCTBIO BEIWYMH, MPOILIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHU 3a/1a4 C YYETOM OTPAHUYCHUH, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.



J1enmMMOCTb.

Jloka3pIBaTh ¥ IPUMEHSTH TP PEIICHUH 3a]1a4 MPU3HAKH JETUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YUCEN.

PacknanpiBaTh Ha MHOXKUTEN HATYypaJIbHBIC YUCIIA.

CBoOOAHO oOMEpUPOBATH TMOHATUSMH: YETHOE YHUCIO, HEUETHOE YHUCIIO,
B3aMMHO IMPOCTHIC YHCIIA.

Haxonute HamOoONbIIMil OOIMMIA ACIUTEN, W HAaWMEHbIIIEE O0Iee KpaTHOE
YHUCEN U UCTIONB30BaTh UX MPHU PEIICHUH 33124, TPUMEHATh anropuT™M EBKanaa.

OnepupoBaTh TOHITHEM OCTaTKa TIO0 MOJIYJO, TPUMEHITh CBOWCTBA
CpPaBHEHHMI IO MOJTYITIO.

AJire0OpanvecKkue BbIPpaKeHu sl

BripaxkeHus ¢ nepeMeHHBIMH.

Hcrnonp30BaTh anreOpandecKyrd TEPMUHOJIOTHIO M CHMBOJIUKY, PUMCHSTH
e€ B IpoIecce OCBOSHUS y4eOHOI0 MaTepHaia.

Haxoaute 3HaueHuss OYKBEHHBIX BBIPOKCHHHN IPH 3aJaHHBIX 3HAYCHMSIX

MIEPEMEHHBIX.
Hcnonn3oBath MOHATHE  TOXKJIECTBA, BBITIOJHATE  TOXKIECCTBECHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKa3bIBaTh TOXKIECTRA.
MHOTrO4ICHHI.

BoeimonHsaTe  mpeoOpa3oBaHUs — LIENOTO  BBIPAKEHHUS B MHOTOWIEH
MPUBEICHUEM TTOAOOHBIX CJIaraéMbIX, PaCKpbITHEM CKOOOK.

Breinonuats necTBUs (CnokeHue, BHIYUTaHUEe, YMHOXKEHHUE) C OJTHOWICHAMU
¥ C MHOTOWICHAMH, TPUMEHATH (JOPMYIIbI COKPAIIEHHOTO YMHOXEHUS (KBajpaT 1
KyO0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBAJpPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHUCJIE JIsSl YIIPOIIIECHUS BBIYUCICHUM.

OcymecTBIATh Pa3N0KEHUE MHOTOWICHOB HA MHOXHUTEIH C IOMOUIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU CJIaraeMbIX, MPUMEHSS
(bopMyIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpumensTs npeoOpazoBaHUss MHOTOWICHOB ISl PEIICHUS PA3IUYHBIX 33724
Y3 MaTEMAaTUKH, CMEXKHBIX TPEAMETOB, U3 PEATBHOM ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypAIbHBIMH II0Ka3aTEIsAMU JJIs
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, NMPUMEHSAS IpaBUia
IepexoJia OT UCXOHOTO YPABHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIX YKCJIO KOPHEM YPaBHEHUS.

[TonGupaTe npuMepsbl Map YHUCEN, SBJSIOMUXCS pPEHIeHUEeM JHUHEWHOTO
YpPaBHEHUS C ABYMsI IEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIMHEWHOTO YPaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

PemaTe cuctembl IByX JIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocTaBisaTh W pemaTh JHUHEWHOE YpaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
ypaBHEHUN TIO YCJIOBHUIO 3aJa4d, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1auy TIOJIy4eHHBIN pe3yJbTar.

DOYyHKIHUU

Koopaunate! u rpaduxu.

N300pakaTh Ha KOOPAMHATHOMW MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KH, MHTEPBAJIbI, 3aITUCHIBATH YHCIIOBBIEC TPOMEKYTKH Ha
anre0panuyeckoM S3bIKe.

OtMmeyaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH 10 33JaHHBIM KOOPJIUHATAM.

O yHKIUY.

Ctpouth rpapuku TUHEHHBIX (QYHKITHIA.

OnuceiBaTh C TMOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BETMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHHE, II€HA, KOJIWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BPeMsl, 00BEM pabOTHI.

Haxonutb 3HaueHre (yHKLIHMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocoO MpeacTaBiIeHUs M aHaau3a MHGOpMAIHH,
W3BJICKATh U MHTEPIPETUPOBATh MH(POPMAITHIO U3 TPa(hUKOB PEATBHBIX MTPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBathk cBoOMCTBA (GYHKIMNA i aHaiu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEeW (HynIM (DYHKIIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
MPOMEKYTKHA BO3pacTaHus M yObIBaHHS (DYHKIIMH, HAuOOJIbIlIee M HAWMEHbIIIEEe
3HauYeHUs PYHKINN).

Hcnonb3oBath rpaduKu st HCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pEIICHNH 3a7a4 U3 IPYTUX YICOHBIX IPEIMETOB U PEATbHON KU3HH.

K koHiry oOy4yeHus B 8 kyiacce oOydaromuiicss NOJIYYUT CAEAYIOIIHNE MPEIMETHBIE
pE3yJIbTaThI:
Yuciia 1 BbIYUCICHUSA
HNppauunonanbHbie yucna.
[lonuMaTh W UCHOJIB30BaTh MPEJICTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHO>KECTB.
CB0OOOAHO OnepupoBaTh MOHATUAMU: KBAJIPATHBIA KOPEHb, apU(PMETUUECKUN
KBaJIPAaTHBII KOPEHb, UPPAIIMOHAIBHOE YKCIIO, HAXOAUTh, OLIEHUBATh KBaJIpaTHbIC
KOPHHM,  HCHOJNB3ys  NPH  HEOOXOIMMOCTH  KaJbKyJIATOP,  BBINOJHSTH



npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh HadalmbHBIE IMPEICTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJICHUS U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOM MPSAMOM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YUCEN C IMOMOILIBIO JECATUYHBIX
npobeil u creneHeil uncia 10, 3anuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAUEHUS
pPEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1enmMMOCTb.

CB0OOOJHO omepupoBaTh MOHIATHEM OCTaTka [0 MOJIYJIO, HPUMEHSIThH
CBOMCTBA CPAaBHEHMM 110 MOJYJIIO, HAXOAUTh OCTATKH CYMMBI U IIPOU3BEICHHUS 110
JTaHHOMY MOAYJIIO.

AJuire0panvecKue BbIPAKEHUS

JpoOHO-palvoHaIbHbIE BHIPAKEHUSL.

HaxomuTs pomycTuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIPA)KCHUSX.

[IprMeHsITh OCHOBHOE CBOMCTBO pallMOHAIBHOM JpOOH.

BhINonHATh pUBEAEHUE anredpandeckux Apodeil Kk o0lieMy 3HaMEeHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BbINOMHATE TOXKIECTBEHHBIE TPE0Opa30BaHMs PallMOHAIBHBIX BEIPAKEHUH.

[TpumensTh MpeoOpa3zoBaHUs BHIPAKEHUH AJIs pEIICHUs Pa3IUYHbIX 337a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

Crenenu.

[IppuMeHATh MOHATHE CTENEHWM C LEJNBIM  ITOKA3aTENEM,  BBINOJIHATH
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKALUX CTENEHH C LEIbIM NTOKa3aTEeJIEM.

HppannonanbHbIe BBIPAKEHUS.

Haxoaute nomycrumsle 3HaYEHUS IEPEMEHHBIX B BBIPAKECHUX, COACPIKALLNX
apu(pMeTnYecKre KBaApaTHbIE KOPHH.

Bemonusate npeoOpa3oBaHus HMpPpalMOHATBHBIX  BBIPAXKEHHUH, HCIOJB3YS
CBOWCTBA KOPHEU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemars kBagpaTHbIE YpPaBHEHHS.

Pemats 1poOHO-panimoHanbHble YPaBHEHUS.

Pemwlare nuHeElHBIE YypaBHEHHs C MapameTpaMu, HECIOXKHbBIE CUCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTe HccnenoBaHUs YPaBHEHUM U CUCTEM YPaBHEHUH, B TOM YHCIIE C
OpPUMEHEHHEM TrpapuyecKuX TMpeACTaBlIeHUN (yCTaHABIMBAaTh, WMEET JIU
YPaBHEHME WM CUCTEMA YPAaBHEHHUM pPELICHUSA, €CIM HMEET, TO CKOJIbKO, H
npouee).



[lepexoauTh OT croBecHON (HOPMYIUPOBKM 3a/a4uM K €€ anreOpandecKon
MOJEIIA C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHCTEMBI YpPaBHEHMIA,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB I CpPABHEHUS, OLICHKH,

pelmaTh JMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW M MX CHUCTEMBI, JaBaTh

rpauuecKkyl0 WUTIOCTPAIIMI0 MHOKECTBA PEIIEHUN HEPAaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOYyHKIHUU

[ToHumMaTh U KUCMOIB30BATh (PYHKIIMOHAIbHBIC MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), ONPENCsATh 3HAUeHHE (DYHKIUHM IO 3HAYCHHIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaguku GyHKUUNA , ONMCHIBATH CBOMCTBA YHUCIOBOM (DYHKIMH 10
e€ rpaduxy.

K konIty oOyuenus B 9 kiacce 00yqaromuics TOTyYUT CIAEAYIONINE TPEeIMETHBIS
pEe3ynbTaThI:

Yucia 1 BBIYUCTICHUS

CBOOOJHO OIEpUPOBATh MOHATHSMHU: KOPEHb N-i CTENEHW, CTENEHb C
palMOHAIbHBIM II0KAa3aTeIeM, HAXOAUTb KOPEHb N-H CTENEHH, CTENEHb C
palMOHAIIHBIM [IOKA3aTelIeM, HCIONb3ysd MpPH HEOOXOAMMOCTU KaJbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHSI N-M CTENEHHU, CTEIIEHU C PALlMOHAJIbHBIM ITOKA3aTEIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEIN MPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U JOKA3aTEIbCTB.

CpaBHHMBaTh M  YIOPSIOYMBATH JACUCTBUTENBHBIE YHUCIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YMCIIA, BBINOJIHATh NMPUKUAKY PE3YJbTAaTa BBIYMCIECHUN, OLIEHKY
YUCIIOBBIX BBIPAKEHUM.

AJire0OpanvecKkue BbIPpAKeHHU s

CB0OOOJHO oOmepupoBaTh MOHATHEM KBAJApPAaTHOTO TPEXWIEHA, HaXOAWUTH
KOPHHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBaApaTHBIM TPEXUIIEH HA IMHEWHBIE MHOKUTEH.

YpaBHeHUS U HEPABECHCTBA

Pemars MHENHBIE M KBaJpaTHbIE YPAaBHEHUS, YPABHEHMS, CBOASALIMECH K
HUM, APOOHO-paIlMOHAJIbHBIE YPABHEHHS.

Pemrars HeCI0KHBIE KBaJAPAaTHBIE YPABHEHHUS C IIAPAMETPOM.

Pemars yMHENHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, HCIIOJIb30BaTh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHWE HEPABEHCTB Ha YHCIOBOW MPSMOIA,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

PemaTtp cuctembl IBYX JIMHEHMHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIISICTCS JTUHEUHBIM.

Pemats HECJIOXKHBIE CUCTEMBI HEJTUHENHBIX YPABHEHUH C IAPAMETPOM.



[IpuMeHsTh METO/IbI PAaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemwate  cHcTeMbl  JUHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPaBEHCTBO, H300paxkaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMCHIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTrpaHUYCHMSIMH, HAIPUMED, B LENbIX YNCIIAX.

IIpoBoauThE HCCIIENOBAHUS YPABHEHUM U CHCTEM YPAaBHEHHW, B TOM YHCIIE C
NpUMEHEHUEM TIpadHUuecKUX TMpPEACTABICHUM (yCTaHaBIMBaTh, MUMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMM PEIICHMs, €CIM HMEET, TO CKOJBKO, U
rpouee).

Pemiath TekcTOBBIE 3ajauu  aireOpamndeckuM CIocOOOM C  MOMOIIbIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUs, HEPABEHCTBA U MX CUCTEMBI I COCTaBJICHUS
MaTeMaTUYeCKOM MOJEIN pPEaNbHOW CHUTyallud WIM [PUKIAJHOM 3aJ1add,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YuciioBble OCI€10BATEIbHOCTH U IPOrpeccuu

CBOOOHO oOMNEepUpOBaTh NOHATUSMU: 3aBUCUMOCTh, (QYHKUUA, Tpadux
GyHKIMM, TpsMas [PONOPLUUOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCoOUHO-3aJaHHast (PYHKIIHSL.

UccnenoBath QpyHKIUIO 10 €€ rpauKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
00JacTh ONpeNeieHUsl, MHOXECTBO 3HAYEHUH, HYJIW (YHKIUH, MNPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusi M YObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAauOOJIbIlIEEe U HAMMEHbIIEE 3HAYEHHSI, ACUMIITOTBI.

Pacnio3naBaTh kBajgpaTHuHyt0 (QYHKIUIO 110 (HopMyIie, TIPUBOIUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

Omnpenensth noynoxeHue rpaduka KBaApaTUYHON (YHKIMM B 3aBUCUMOCTHU
oT € K03 PUITUEHTOB.

Crpouts rpaduk  KBagpaTMYHOW  (YHKUIMH, ONKUCHIBATH  CBOMCTBA
KBaJpaTUYHON QPYHKIUU TI0 €€ rpaduKy.

Hcnonb3oBaTh cBOMCTBA KBaIpaTUUHON (DYHKIIMU JIJIsI PEIICHUS 3a/1a4.

Ha mpumepe kBanpatnunoit GyHkimu ctpouth rpaduk Gyukiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka Gpyukmun y=Ff(X).

WnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peaidbHYI0 3aBUCUMOCTbh WIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpUYECKAs MPOrpecCuM

CB0OOHO ONEepUpPOBATh MOHATUSIMU: MTOCIIEI0BATEILHOCTD, apuPMETHIECKas
Y TEOMETPUYECKAsl TPOTPECCHH.



3amaBaTh IMOCIIEIOBATEIBHOCTH pPa3HBIMH  CIOCO0AMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BoImonmHAT  BBIYMCICHUS C  HCIOJb30BaHMEM (QopMyl N-TO  WieHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh uwiI€Hbl IOCJIEI0BAaTEIIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMM IOCIEAOBATEIBHOCTSAMHU, B TOM
qHCclie 337a4i U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTHH).

PacriozHaBaTh ¥ TOpPUBOAUTH NPUMEPbl KOHEYHBIX M  OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEH,  OTPAHMYEHHBIX  IOCIIEOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeThb npeacTaBiIeHUE O CXOAUMOCTH MOCIEI0BATEIbHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

[IpuMeHATHh METOI MATEMAaTUYECKON MHAYKIIMH [TPU PELICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne /i HauMeHnoBaHue pa3aesioB U TeM Komrrpoasnpie | Tpakruseckue (uudposbie)
NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThbI padoThI pecypest
1 YUMCJIA 1 BBIYUCIIEHHW L. 1 1
PannonanpHble yncina (IOBTOPEHUE)
5 OVYHKIMN. KoopauHaTs! 1 17 1
rpaduku. OyHKIUN
3 AJI'EBPAMYECKUE BBIPAKEHNA. 7
Bolpaxkenus ¢ nepeMeHHbIMU
4 YPABHEHI/I{{ N CUCTEMBI 10 1
YPABHEHMHMU. JIunelinbie ypaBHEHUS
5 UMCJIA U BBIYUCJIEHUA. Crenens ¢ 5
HaTypaJIbHBIM [TOKa3aTeIeEM
6 AJI'EBPAMYECKUE BbBIPA’KEHM . 23 1
MHorouseHsl
7 AJITEBPAMYECKUE BBIPAYKEHNAL. 1 1
DopMyIIbl COKPAEHHOTO YMHOKEHUS
8 YNCIIA U BBIYUCJIEHUS. [lenumocTth 10
9 OYHKIUWMN. JIuneiinas GpyHxums 16 1
YPABHEHUA 1 CUCTEMBbI
10 YPABHEHUI. CrcreMbl THHEHHBIX 14 1
YpaBHEHUI
1 [ToBTOpenwue, o000ImIeHNE, 8 1

CUCTeEMAaTHU3anus 3HaHUN




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136




8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Kontpoabsnsie | Ilpakrudeckue
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 YPABHEHUA U HEPABEHCTBA. 20 1
Hepagencrtra
9 UNCJIA U BBIUNCJIEHUA. KBagpaTHsbiit 17 1
KOpEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanparnbie ypaBHEHUS
4 AJITEBPAMYECKUE BBIPAXKEHUM L. 17 1
JpoOHo-paninoHaIbHbIC BEIPAKCHUS
5 YPABHEHUMA 1 HEPABEHCTBA. 19 1
HpoOHo-paninoHaIbHbIe ypaBHEHUS
6 OVYHKIMN 15 1
7 AJITEBPAMYECKUE BBIPAXKEHUN . 14
Crenenu
8 UNCJIA U BBIYNCJIEHU . lenmumocTb 7 1
9 [ToBTOpeHwme, o6o6meHIfe, 10 1
CUCTEMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Kourpoabubie | Tpaxtueckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
1 OYHKINN 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA U UX CHCTEMBbI
4 UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU o5 1
N IMPOI'PECCHUN
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
Crenenb ¢ palluOHAILHBIM NIOKa3aTeNeM
5 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yecrBo yacos DJIeKTPOHHBIE
Ne n/n Tema ypoxa Kourpoabsubie | IIpakruyeckue Aara unpponbie
Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypest
1 IToBTOpenue. PainonanpHbIe yncaa 1
[ToBTOpenue. CpaBHeHue,
2 yIOpSAOYMBAHUE U aprUPMETHUECKUE 1
JIEMCTBHUSI C PALIMOHAJIBHBIMU YU CIaMHU
3 [ToBTOopenue. UucnoBas npsimasi, 1
MOJ1yJIb YHClia
[ToBTOopenue. IIponeHTsI, 3annuch
4 MIPOIICHTOB B BUJIE Ip0oOU U 1podU B 1
BH/IC TIPOILICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4H Ha 1
MIPOLIEHTHI
5 [ToBTOpenue. Tpu OCHOBHBIE 3a]a4H Ha 1
MIPOLIEHTHI
7 IToBTOpeHue. Pemenne TeKCTOBBIX 1
3a/1a4 apu(PMETHIECKUM CITOCOOOM
IToBTOpenue. Pemenue 3agau u3
8 peaTbHOM MPaKTUKU HA YaCTH, 11p06u1/1, 1
MIPOIICHTHI, MPUMEHEHNE OTHOIICHUH 1
MIPONOPUMH NPH PELICHUH 3a1a4
9 IToBTOpenue. Pemenue 3agau u3 1

peaybHOM MPAaKTUKU HA YacTH, Jpoou,




MPOLICHTHI, IPUMEHEHUE OTHOIICHUH 1
MPOIMOPUUI IPU PEIICHUH 3a7a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTHY;

10 peleHue 3a1a4 Ha ABIKEHHE, padoTy,
MOKYTIKH, HaJIOTH

1 KonTponbnas pabota no reme
"PanmonanpHble yucina'

12 Koopaunara Touku Ha npsmoi

13 YucnoBble MPOMEKYTKU

14 YucnoBble MPOMEKYTKU

15 Paccrosiane Mexy 1ByMsi TOUKaMHu
KOOPJAMHATHOU MPSIMO
[TpstmoyronbHast cucTeMa KOOpIuHaT.

16 AOcrcca 1 opJiHaTa TOYKH Ha
KOOPAWHATHOM MJIOCKOCTH
[TpsMoyronbHas cucTeMa KOOpAUHAT.

17 AoOcuucca v opJInHAaTa TOYKU Ha
KOOPAWHATHOM IIOCKOCTH

18 [Tpumeps! TpaduKoB, 3aTaHHBIX
bopmynamu

19 Yrenue rpadukoB peasbHbIX
3aBUCUMOCTEN

20 @OyHKIMOHATbHbIE 3aBUCUMOCTH MEXKY
BEJIMYNHAMHA
[Tonstue pynkunu. OyHKINA KaK

21 MaTeMaTH4YecKasi MOJIeIb PeaTbHOTO
npoiiecca

22 [Tonstue pyakunn. OyHKINS KaK




MaTeMaTU4ICCKasA MOICJIb p€aJIbHOI'O
mponecca

[Tonstue hynkuuu. OyHKIMSA Kak

23 MaTeMaTu4yecKasi MOJIeJb peaabHOTO
nporiecca

24 OO6uacTh onpe/ieNieHus 1 00J1aCTh
3HaYeHUN PYHKIUU

o5 OO6uacTh onpeIeNieHUs 1 00JIaCTh
3HauUeHUN PYHKIHUU

26 CniocoOs1 3a1anus QyHKIMH

27 ['paduk hyHkmm

28 KonTtponpsHas pabora o Teme
"Koopnaunats! u rpaduku. OyHkumun"

29 BripaxkeHune ¢ nepeMeHHBIME. 3HaUYeHUEe
BBIPAXEHHS C IEPEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMH. 3HaUeHUe
BBIPKEHUS C TIEPEMEHHBIMU

31 BripaxkeHne ¢ nepeMeHHBIME. 3HaUYeHUE
BBIPAXEHHS C IEPEMEHHBIMU

32 [TpencraBieHne 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJIE (OPMYITBI

33 [IpencraBneHne 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU B BUJIE (OPMYITBI

34 Boruncnenus no ¢popmynam

35 Brruucnenus no gpopmynam

36 YpaBHEHHE C OAHOIN MEPEMEHHOM.

Kopens ypaBHeHus




CaoiicTBa ypaBHEHUH € OJJHOM

37 N
HepeMeHHOMN

38 CBolicTBa ypaBHEHHH C OJTHOU
MIEPEMEHHOM

39 PaBHOCHIIBHOCTD ypaBHEHHIA

40 VYpaBHEeHHE Kak MaTeMaTHYeCcKas
MOJIEJb PEATIBHOM CUTYaLIMU

41 Yucno KopHel TMHEWHOTO YpaBHEHUS

42 Yucno KopHEHN JIMHEWHOTO ypaBHEHUS

43 Pemenue TeKCTOBBIX 3a/1a4 C HOMOIIIBIO
JIMHEWHBIX YPABHEHUN

m JIuHeitHoe ypaBHEHHE, COAEpKaIlee
3HAaK MOJYJIst
KonrtponbHas padora no remam

45 "BbIpakeHus ¢ IeEpeMEHHBIMU",
"JIuHelHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJIbHBIM T0Ka3aTeIeEM

47 CBolicTBa CTENEHU C HaTypaJIbHBIM
rokasaresiem

48 CBolicTBa CTENEHU C HATYpaJIbHBIM
rokasaresiem

49 CBolicTBa CTENEHU C HATYpaJIbHBIM
noKaszaresieM

50 3anuch yucia B AECATUYHON
MO3UI[MOHHOMN CUCTEME CUUCIIEHUS

51 3anuce Yncia B JeCITUIHON

MO3UIIMOHHOM CHCTEME CUHCIICHUS




Opnnowienbl. OHOYJIEH CTAHJAPTHOTO

52 Buga. CTeneHb OHOYICHA 1
53 Onuounenbl. OgHOYICH CTAaHAAPTHOTO 1
Buja. CTEleHb OJJHOWICHA
MHuorousnensl. MHOrO4ICH
54 crangapTHoro Buja. CTeneHb 1
MHOTro4wIeHa
MHuorounensl. MHOrO4IEH
55 cranaaptHoro Bujaa. CreneHp 1
MHOT'O4JIEHA
56 CrokeHne U BEIYMTaHHE MHOTOYJICHOB 1
57 CrnoskeHue U BEIYUTaHHE MHOTOYJIEHOB 1
58 CrnoskeHue U BEIYUTaHHE MHOTOYJIEHOB 1
59 YMHOKXEHUE U JeJICHHE MHOTOWICHOB 1
60 YMHOKEHUE U JeJICHHE MHOTOWICHOB 1
61 VYMHOXKEHHE U JIeIeHue MHOTOWIEHOB 1
62 YMHOKEHUE U JeJICHHE MHOTOWICHOB 1
63 [IpeobpaszoBanue 11€70T0 BEIPAKEHUS B 1
MHOTOWIEH
64 [TpeoOpa3zoBaHue 11€70T0 BRIPAXKEHUS B 1
MHOT'OYJIEH
65 [IpeoOpazoBanme 11ETOTO BEIPAKECHUS B 1
MHOTOWIEH
66 KopHu MHOTOUIEHA
67 Kopau MHOrounena
68 ToxnectBo. TOXIECTBEHHEBIE 1

peoOpa3oBaHus anreOpanuecKux




BBIPOKCHUI

ToxnectBo. ToXIecTBEHHEIE

69 npeoOpa3oBaHusl ANreOpanvaecKux
BBIPAKECHUN
ToxnectBo. ToxxaecTBeHHbIE

70 npeoOpa3oBaHus aNTreOpanyecKux
BBIPAKEHUN
ToxnaectBo. ToXKIECTBEHHBIE

71 peoOpazoBaHus anreOpanyecKux
BBIPAKEHUIN
ToxnaectBo. ToXKIECTBEHHBIE

72 npeoOpa3oBaHusl ANreOpanvIecKux
BBIPKCHUI

73 JloKa3aTelIbCTBO TOXK/ICCTB
KonTponbHas paborta no remam

74 "CremneHb ¢ HaTYpaJbHBIM
nokazarenem", "MHorouneHs!"

75 KBanpar cymMMbI U1 KBapat pa3HOCTH
JIBYX BBIPAKCHHIMA

76 KBajpaT cyMMBI HECKOJIBKHX
BBIPAKEHUN

77 Ky6 cymmbl 1 Ky0 pa3HOCTH ABYX
BBIPAKEHUI

78 Pa3HOCTB KBagpaTOB IBYX BBIPAYKEHHIA

79 IIpou3BeneHne pa3sHOCTH U CYMMBI JIBYX
BBIPAKEHUIN

80 [TpousBeneHre pa3HOCTH M CYMMBI IBYX

BBIPAKECHUN




CymMa 1 pa3HOCTB KyOOB IBYX

81 .
BBIPOKCHUI

82 CyMMa 1 pa3HOCTb KyOOB ABYX
BBIPAKECHUN

83 PaznoxxeHue MHOTOUJICHA HA
MHOXKHUTEIH
[IpousBeneHne pa3HOCTH CYMMBI IBYX

84 BBIPaXXEHUI, CyMMa U pa3HOCTh KyOOB
JIBYX BBIpQXEHUHI

85 Pasnoxxenne MHOTOYJICHA HA
MHOKHTEIIN

86 Brinecenne 00111ero MHOKHUTES 32
CKOOKH

87 MeTton rpynnupoBKU

88 KonTposabnas pabora no teme
"@opMyJIbl COKpPAIIEHHOIO YMHOKEHUS"

89 JemumocTs enbix yncei. CBoicTBa
JIETTUMOCTH

90 JemumocTs enbix yncei. CBoicTBa
JIeTTMMOCTH

91 IIpoctele u cocTaBHble yncia. YETHbIE U
HEYETHEIC YHCIIa
[Tpu3naku genmumoctr Ha 2, 4, 8, 5, 3, 6,

92
9,10, 11
[Ipuznaku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10, 11

94 [Ipu3Haku AETUMOCTH CYMMBI U

IMPOU3BCACHUA LCIIBIX YUCCIT IIPU




PEUICHUHA 3a1a4

HauOospmmii o01Hii 1enuTels U

95 HavMMeEHbIIIee 00IIIee KpaTHOE ABYX 1
YHcen
96 B3aumHoO mpocThie yncia 1
97 Aunroput™m EBkiinna. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS LIETBIX YMCEIT IO MOYITIO 1
HATYpaJIbHOTO YHUCIIA
99 Jluneitnas ¢pyHkius, e€ cBOWCTBa 1
100 Jlunetinas GyHKIMs, €€ CBOWCTBA 1
101 Jluneitnas pyHkius, e€ cBOWCTBA 1
102 I'paduk muHeHOM QyHKIUH 1
103 I'padux muHEHHON QYHKIIUH 1
104 I'paduk nunHeHON QpyHKINU 1
105 I'padux muHEHHON QYHKIIUH 1
106 I'paduk pyukimm y = | X | 1
107 I'paduk pyHKIMHA Y = | X | 1
108 I'paduk pyukimm y = | X | 1
109 I'paduk yHKIMHA Y = | X | 1
110 Kycouno-3anannbie GyHKIIMH 1
111 Kycouno-3anannbie QpyHkmun 1
112 Kycouno-3anannbie GyHKIIMH 1
113 Kycouno-3anannbie QpyHkmun 1
114 KonTponbHas paboTa no remam 1

"eaumocts", "JIuneiinas pynkuus"




115

VYpaBHEHUE C IBYMSI IEPEMEHHBIMU

116

VYpaBHEHUE C IBYMSI IEPEMEHHBIMU

117

['paduik TMHEHHOTO ypaBHEHUS C IBYMS
MEePEMEHHBIMU

118

I'paduk nuHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMU

119

CucreMbl IMHEHHBIX YPaBHEHUH C
JIBYMsI IEpEMEHHBIMU

120

CucreMbl JINHEHHBIX YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU

121

I'paduueckuii MeTo1 perIeHUs! CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

122

I'paduueckuii MeTO ] pelIeHHs CUCTEMbI
JIMHEUHBIX YPAaBHEHUM C ABYMs
[IEPEMEHHBIMU

123

Pemenue cucreM TMHENHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU METOI0M
MIOJICTAHOBKU M METOJIOM CIIOKEHHUS

124

Pemenue cucrem TuHENHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMH METOI0M
MOJICTAHOBKH U METOJIOM CJIOKEHHSI

125

Pemenue cucreM TMHENHBIX ypaBHEHU I
C IByMs1 IEPEMEHHBIMH METOI0M
MOJICTAHOBKU M METO/IOM CIIOXKEHHUS

126

Pemenue cucrem nuHENHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMH METOI0M
MIOJICTAHOBKH U METOJIOM CJIOKEHMUSI




Cucrema JByX JIMHEHHBIX YPABHEHUM C

127 JIBYMSI IIEPEMEHHBIMU KaK MOJIEITb 1
peasibHOI cUTYyaluu

128 KonTponbhas pabota no teme 1
"CucreMsl JINHEWHBIX ypaBHEHUN"

129 [ToBTOpenue u o6o01menue. BeipaxkeHus 1
C IepeMEeHHBIMU

130 [ToBTOpenue n o606mmenne. CTerneHsb ¢ 1
HaATypaJIbHBIM IOKa3aTeleM
[ToBTOpenue u 0000meHre. OTHOUICHBI

131 ¥ MHOTO4WIEHBI. TOXIeCTBEHHBIE 1
npeoOpa3oBaHusl AreOpandecKux
BBIPKCHUI

132 HOBTOp?HI/Ie u 060061eHue. Dopmysbl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpeHue 1 0000IIEeHHE. 1
Koopaunats! u rpapuku.

134 [ToBTOpenue u 06001IeHNE. JInHEHHAs 1
GbyHKLUA U €€ CBONCTBA

135 Wrorosas koHTposbHas paboTa 1
[ToBTOpenue u o6061meHue. Pemmenue

136 CUCTEM JINHEWHBIX YPaBHEHHM C AByMS 1
nepeMEeHHBIMU

OBUIEE KOJIMYECTBO YACOB 10 136

[TPOT'PAMME




8 KJIACC

Ne n/m

Tema ypoka

KoanuecTBo yacoB

KouTtpoJbHbIe

Bcero
padoThI

IMpakTnyeckue
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

YucaoBwie HCPaBCHCTBA

CBolicTBa YHCIIOBBIX HEPABEHCTB

CBolicTBa UMCIIOBBIX HEPABEHCTB

A WO IN|

Z[OKa3aTeJ'IBCTBO HCPaBCHCTB

N

HepasenctBo ¢ nepemennoit. Ctporue u
HECTPOT'Me HEPaBEHCTBA

HepasenctBo ¢ nepemennoit. Ctporue u
HECTPOTHe HEPaBEHCTBA

CnoxxeHre 1 YMHOKEHUE YUCIIOBBIX
HepaBeHCTB. OlleHMBaHUE 3HAYCHHS
BBIPAKEHUS

CrnoxxeHne u YMHOXCHUC YHUCIIOBBIX
HCEPAaBCHCTB. OHGHI/IBaHI/IC 3HA4YCHUA
BBIpa)XCHUA

[ToHsiTHE O pelIeHnN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
penIeHni HepaBeHCTBA

10

[ToHsiTHE O pelIeHnN HEPABEHCTBA C
OJIHOM mepeMeHHON. MHOKeCTBO
pELIEHNI HEPAaBEHCTBA

11

PaBHOCHIIbHBIE HEpABEHCTBA.
HepagenctBo-cneacraue




12

YucnoBble MPOMEXKYTKU

JInHelHOe HEPABEHCTBO C OJHOMN

13 [IEPEMEHHON U MHOKECTBO €T0 PELICHUI

14 Perenne IMHEMHBIX HEPABEHCTB C OHOU
MepeMEHHON

15 Perenne IMHEMHBIX HEPABEHCTB C OAHOU
MepeMEHHON

16 Pemenuie TMHENHBIX HEPABEHCTB € OAHON
MepeMeHHON

17 CucreMbl JIMHEMHBIX HEPABEHCTB C OAHOU
MEPEMEHHON

18 Cuctembl JIMHEWMHBIX HEPABEHCTB C OJHOU
MepeMeHHON
Pemenne TEKCTOBBIX 3a7a4 C TOMOILIBIO

19 JIMHENHBIX HEPABEHCTB C OJTHOU
MEPEMEHHON

20 KonrtponbHas paboTa o teme
"HepaBencrsa"

21 KBanpaTHbie KOpHU

29 ApudmeTrueckuil KBaJpaTHbIN KOPEHb U
€ro CBOMCTBA

23 ApudmeTrueckuil KBaJpaTHbIM KOPEHb U
€ro CBOMCTBA

24 [lonsTHE NPPALIMOHAIIBHOTO YUCIIA.
JleicTBYA C MppallMOHAIbHBIMHU YU CIIAMHU

o5 CoiicTBa AeiicTBHI ¢ UppalMOHaIbHBIMU
qHCcIaMU

26 CBoiicTBa IEWCTBHI ¢ UPPATMOHATEHBIMHU




qucjiaMu

27

CaoiicTBa J€ICTBUI C HPpAaLlMOHATILHBIMU
YHUCIIaMU

28

CpaBHeHUE HPPALMOHAJIBHBIX YHCET

29

CpaBHeHUE HPPALMOHAJIBHBIX YHCET

30

MHO0X€eCTBO NJEUCTBUTEIbLHBIX YHUCEIL.
[IpencrarneHus o pacIMpeHUsIX
YHUCJIOBBIX MHOKECTB

31

JlonmycTuMBble 3HaYCHUS TICPEMEHHBIX B
BBIPAKECHUAX, COACPIKALUX
apu(pMeTHIECKIE KBaAPAaTHBIE KOPHH

32

JlomycTrMBbIe 3HaU€HUSI IEPEMEHHBIX B
BBIPOKECHHSX, COACPIKAITUX
apudmeTnyecKkue KBaapaTHbIE KOPHU

33

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKEHUH, COEPIKALUX
apudmeTnyecKue KBaipaTHbIE KOPHU

34

ToxnecTBeHHbIE TPe0Opa30BaHUS
BBIPAKEHUH, COAEPIKALLUX
apupMeTHYeCcKue KBapaTHbIe KOPHU

35

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHM, COIEPIKAIUX
apupMeTHYeCKre KBaApaTHbIE KOPHU

36

ToxecTBeHHbIE TPeOOpa30BaHUS
BBIPAXKEHUH, COIEpIKALUX
apudmeTnyecKkue KBaJpaTHble KOPHU

37

KonrtponbHas paboTa o teme
"KBanpaTHslit KOpeHb"




38

KBanparHoe ypaBHeHue

39

@opMyita KOpHEH KBaPaTHOIO
ypaBHeHus. KomnuectBo
JICHCTBUTEIbHBIX KOPHEN KBAPATHOTO
YpaBHEHUS

40

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuectBo
JEHCTBUTEIIBbHBIX KOPHEU KBAIPaTHOTO
YpaBHEHHUS

41

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KonnuectBo
JICHCTBUTEIbHBIX KOPHEN KBaPATHOTO
yYpaBHEHUS

42

®opMyita KOpHEH KBaJPATHOIO
ypaBHeHus1. KonnuecTBo
JIEWCTBUTEIbHBIX KOPHEN KBaPATHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHeHUs, CBOJMMBIE K JIMHEHHBIM
YPaBHEHUSAM WJIHA K KBaJPATHBIM
YpaBHEHUSIM

46

VYpaBHeHUs, CBOIUMBIE K JIMHEHHBIM
YPaBHEHUSM WJIU K KBAJIPATHBIM
YpaBHEHUSIM

47

KBagpaTHOe ypaBHEHUE ¢ TAPAMETPOM

48

PelreHne kBapaTHbIX YpaBHEHUN C
rapameTpamMu




Pemrenne kBapaTHbIX ypaBHEHUN C

49
napameTpaMu

50 Pemenue kBaipaTHbIX ypaBHEHUH,
COJIeprKaIlMX 3HaK MOIYJIS

51 Pemrenne kBagpaTHbIX ypaBHEHUH,
COJIEp KALIMX 3HAK MOJTYJIS

59 VYpaBHEHHE KaKk MaTeMaTH4ecKasi MOJIENb
peanbHOi CUTyaluu

53 Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIbIO
KBaJPAaTHBIX YPaBHEHHUU

54 KontposnbHas paboTa o teme
"KBagparusle ypaBHeHUs"

95 PannonanbHble BbIpaXeHUs

56 ToxnaecTBeHHbIE TPeoOpa3oBaHuUs
palMoHaNbHBIX BBIPAXKEHUIN

57 ToxecTBeHHbIE TPe0Opa30BaHUs
palMOHATIBbHBIX BBIPAXKEHUN

58 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palMOHATIBbHBIX BBIPAXKEHUN

59 ToxnecTBeHHbIE TPe0Opa30BaHUS
palMOHaIbHBIX BBIPAXKEHUN
Anrebpanueckas 1po0s. JlomycTumeie

60 3HAa4YCHUs TIEPEMEHHBIX B IPOOHO-
palMoHAIBHBIX BBIPAKEHUIX
Anrebpanueckas 1po0sb. JlomycTumMele

61 3HAYEHUS IEPEMEHHBIX B ApOOHO-
paIMOHATIbHBIX BBIPAKEHUAX

62 Anrebpanueckas 1poob. Jlomyctumblie




3HAYEHUs IEPEMEHHBIX B APOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcCHOBHOE CBOWCTBO alreOpanyeckon

63
apodu

64 OcHOBHOE CBOICTBO anreOpanyuecKoi
Ipoou

65 CrnoxeHue U BBIYUTaHUE anreOpanyecKux
npooeit

66 CrnosxeHue 1 BBIYMTAHUE aNreOpanyecKux
npobeit

67 YMHOKEHUE U JIeJIeHUE alredpandecKux
npooeit

68 YMHOKEHHUE U JAeTICHHE anreOpandecKux
npooeit

69 YMHOXEHUE U IeTIEHNE anTreOpanyecKux
npobeit

70 BosBenenue anredpanyeckoit 1podu B
CTEIEHb

7 KonrtponbHas pabota o treme "/I[pobHo-
palOHAIbHBIE BBIPAKCHUS"

72 JIpoOHO-palinoHanbHble YpaBHEHUS
Pemenue 1po6HO-paliMoHaIbHBIX

73 YpPaBHEHUM, CBOASIIUXCS K JIMHEHHBIM
YpaBHEHUSIM
Pemenue 1poOHO-paliMoHaIBHBIX

74 YpaBHEHUM, CBOASIIMXCS K JIMHEHHBIM
YpaBHEHUSIM

75 Pemenue npoOHO-parimoHaIbHBIX




YpPaBHEHUU, CBOASALIMXCS K JINHEMHBIM
YPaBHEHUSIM

76

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOJIAIIMUXCS K KBJAPATHBIM
YpaBHEHHSIM

77

Pemenue 1po6HO-panimoHaTBHBIX
YpaBHEHH, CBOAAIINXCS K KBaIPATHBIM
YpaBHEHUSIM

78

Pemenue npoOHO-paliioOHaNbHbBIX
YpaBHEHM, CBOALIMXCS K KBaIPaTHBIM
YpaBHEHUSIM

79

Pemenue npoOHO-parimoHaTBHBIX
YpaBHEHHI METOJIOM 3aMEHBI
MEPEMEHHOMN

80

Pemenue 1poOHO-paniioHaIbHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MEPEMEHHON

81

Pemenue npo6HO-pariioHaIbHBIX
YpaBHEHHUN METOJIOM 3aMEHBI
MEPEMEHHOMN

82

Pemenne npoOHO-parimoHaIbHBIX
YpPaBHEHU METOJIOM 3aMEHbI
MEPEMEHHOMN

83

Perienue TeKCTOBBIX 3a/1au € TOMOIIIBIO
IpOOHO-pallMOHANIbHBIX YpaBHEHUN

84

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO
JIpoOHO-pallMOHATIBHBIX YPAaBHEHUH

85

Pelienne TeKCTOBBIX 33424 C IIOMOIIBIO




JIpOOHO-pallMOHANILHBIX YpaBHEHHM

Penienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

86 JIpOOHO-pallOHAJIbHBIX YpaBHEHUN

87 Pemienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOOHO-PALlMOHATIBHBIX YPABHEHUHN

88 Perienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOOHO-pALlMOHATIBHBIX YPABHEHUI

89 I'paduueckas uHTEpIpeTaLUs YypaBHEHUN
C IByMs [IE€PEMEHHBIMU

9 Kontponbnas padora no reme "J[pobHo-
paloHaIbHble ypaBHEHUS"

o1 OO6nacTh onpeIeIICHUsT © MHOXKECTBO
3HaYeHUN PYHKINH

92 O6uactb onpeiesIeHUs: © MHOXKECTBO
3Ha4eHUH PYHKLIUU

93 CrniocoOb1 3aanust pyHKUIMH

94 I'padux GyHKIIN
UYreHune cBOMCTB PYHKIUH 110 €€

95 rpaduxy. [Ipumeps! rpadukoB GyHKINH,
OTPaKAIOIINX peaTbHBIE MPOLIECCHI
OyHKIUH, OTTMCHIBAIOIIHE TIPIMYIO U

96 00paTHYIO MPOMOPIIHOHATEHBIC
3aBHUCHUMOCTH, UX TpaduKu
OyHKITNH, OTTMCHIBAIOIIHE TIPSIMYIO U

97 00paTHYIO MPONOPLHOHAIbHbBIE
3aBHCUMOCTH, UX I'pauKu

08 DyHKIIUH, ONUCHIBAIOIINE TIPSIMYIO U

0o0paTHYIO TPOMOPITMOHAIbHBIC




3aBUCHUMOCTH, UX Fpa(l)I/IKI/I

99 OyHKIUA Y = X2 U e€ CBOWCTBa 1
100 @yHkIus Y = X2 u e€ cBOiCTBa 1
101 Oynkusa Y = X3 u e€ cBocTBa 1
102 @OyHKIMSA Y =K/X U €€ CBOMCTBa 1
103 DyHKIUA Y =K/X U €€ CBOWCTBa 1
104 OyHKIMS Yy =VX U €€ CBOWCTBA 1
KontponbHas padbora 1o reme
105 " " 1
DOyHKIMHU
106 CTeleHs ¢ IelIbIM OKa3aTeaeM 1
107 CBolicTBa CTETICHH C IIEJIBIM ITOKa3aTeIeM 1
108 CBOICTBA CTENEHH C LIEIBIM ITIOKa3aTelIEM 1
109 CBOMCTBA CTEIEHH C LIEIBIM ITI0Ka3aTeJIEM 1
[IpeoOpazoBanme BHIPAKEHUH,
110 COJIEPIKaIIX CTETICHH C IIETBIM 1
MoKasarejaeM
[Ipeobpa3oBaHue BbIpaxeHHH,
111 COZEPIKALIMX CTEIECHHU C LIEJIBIM 1
MoKasareaeM
[Ipeobpa3oBaHue BbIpaxeHHH,
112 COJIepKAIINX CTETICHH C IIEeITBIM 1
MOKa3arejaeM
113 CranpapTHbIi BU yMclia
114 CranzapTHBIi BUJ YMClIa
115 JleicTBUS ¢ YnCcIaMH, 3alTMCAaHHBIMU B 1
CTaHJIaPTHOM BUJIE
116 JleficTBUS ¢ YMCIaMu, 3alTMCAaHHBIMU B 1




CTaHIApTHOM BUIC

Pa3mepbl 00BEKTOB OKpY KaIOIIEro MHpa,

117 JUTUTEIIBHOCTB IPOIIECCOB B
OKpYKaroIlleM MUpe
Pa3mepbl 00BEKTOB OKPYKAFOIIIETO MHPA,

118 JUTUTEIIbHOCTD MIPOLIECCOB B
OKPYKaoIIeM MHpPE
Pa3mepbl 00BEKTOB OKPYKAFOIIIETO MHPA,

119 JUTUTEIILHOCTh MPOLIECCOB B
OKPYKaroIIeM MUpPE

120 JleneHue ¢ ocTaTKoM

121 CpaBHeHUS LENBIX YHCEI [0 MOYITIO
HATypaJIbHOTO YHCIIa

122 CpaBHEHUS LEBIX YHCEI IO MOTYITIO
HATypaJIbHOTO YHCIIa

123 CBoiicTBa CpaBHEHHI 1O MOJTYJIIO

124 CBoiicTBa CpaBHEHHI 11O MOJTYJIIO

125 OcTaTku CyMMBI U IPOU3BEICHUS 110
JTAaHHOMY MOJTYJTIO

126 KonTponbnas pabota no remam
"Crenenn", "JlenumocTs"
[ToBTOpenue u o0od1IeHNe. Pemenne

07 TUHEHHBIX HEPABEHCTB C OAHON

! IEPEMEHHOM U CUCTEM JIMHENHBIX
HEpPABEHCTB C OJTHOW NMEPEMEHHON
IToBTropenue u 06061eHNe. Pemenne

128 JIMHENHBIX HEPABEHCTB C OAHON

MIEPEMEHHOM U CUCTEM JIMHEUHBIX




HEPABEHCTB C OJHOM NEPEMEHHOI

[ToBTOpenue u o6oOIIEHHE.
129 ToxnecTBeHHBIE IPe0Opa3oOBaHUs
BBIPAYKEHH, COJIEPKALLUX

apudmeTnyecKkre KBaJpaTHble KOPHU

IToBTOpEeHME U 00001IeHE. Pemienne
130 KBaJpaTHBIX YpaBHEHUU. Pemenue
TEKCTOBBIX 33/]1a4 C IOMOIIbIO

KBaJApaTHbIX ypaBHeHI/Iﬁ

[ToBTropenue u 0606menune. Pemenne

131 .
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue n oboOIICHNE.
132 ToxnecTBeHHBIE TPEOOPA30BAHUS
paLMOHAIBLHBIX BBIPAXKCHUI

[ToBTOpenue u 06061eHue. Pemenne
IpoOHO-paLlMOHATIBHBIX YPABHEHUH,
CBOJSIINXCS K TMHEHHBIM MU K
KBaJIpaTHbIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 33/1a4 C TOMOILBIO IPOOHO-
palMoHAIBHBIX YPaBHEHHUH

133

[ToBTOpenue u 00o01IeHNe. Pemenne
134 TEKCTOBBIX 3aJ[a4 pPa3IMYHbIMU
criocobamu

135 Hrtoroas koHTponbHAs paboTa

IToBTropenue u 06061meHue. Pemenne

136 .
3a7a4 U3 PeabHOMN JKU3HH

OBIIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTnyeckue
padoThI

Jlara
HU3yYeHUs

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

Oynkius. CBoicTBa QYHKINNA: HYITH
(GyHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
(GyHKIIUH, IPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (PYHKIIMH, YETHBIE U HEYETHDBIE
(GyHKIIUHM, HANOOJIBIIICE U HAUMCHBIIICS
3HaueHus! GyHKIUU

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKLINHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3HaueHUs QyHKLINU

[Toctpoenue rpadukoB GyHKIUH C
MTOMOIIIBIO TTPeoOpa30BaHUMA

IToctpoenue rpadukoB GyHKIHIA C
MTOMOIIIbIO TTPe0Opa30BaHUM

KBanpatnslii TpéxwieH. Kopau
KBaJIpaTHOI'O TPEXUJICHA

PasnoxeHune kBagpaTHOro TpEXUICHa Ha
JIMHEWHBIE MHOKUTEIN

Paznosxenune kBagpaTHOTO TpEXUICHA HA
JINHEHBIE MHOXKUTEIN




KBagparnunas pyHkmus u e€ cBOMCTBa

[Tapaboia, KOOPAMHATHI BEPIITHHBI

3 napaboIIbl, OCh CAMMETPHH 1apadoIbl

10 [TocTpoenue rpaduka KBaIpaTUIHON
byHKIIN

1 [TocTpoenue rpaduka KBaIpaTUIHON
byHKIIN

12 [Toctpoenue rpadurika KBaIpaTHUHOM
byHKIMN
[Tonoxxenue rpadrika KBaIpaTHUHOM

13 (YHKIIUHY B 3aBUCUMOCTH OT €€
K03 HUITMEHTOB
[onoxenne rpaduka KBaIpaTUIHOMN

14 (GyHKINU B 3aBUCHMOCTH OT €€
KOA(PHUIMEHTOB

15 Hcnonb30BaHne CBOMCTB KBAIPATUYHOU
GYHKIUY 1715 peleHus 3a1a4

16 Hcnonb30BaHne CBOMCTB KBAIPATUYHOU
GYHKIUY 1715 peleHus 3a1a4

17 Hcnonb30Banue CBOMCTB KBAIPAaTUUHOU
GYHKIUY 1715 peleHus 3a1a4

18 Crenennbie GyHKIUH C HATYPaTbHBIMU
MOKa3aTeJ MU, UX TpauKH U CBOIMCTBA

19 CreneHHbIe GYHKIIUHU C HATYPAITbHBIMU
MOKa3aTesiMu, UX rpadyKu U CBOICTBA

20 CrenenHble GyHKIMH C HATYpaIbHBIMU
MOKa3aTessiMU, UX TpadyKu U CBOICTBA

21 Crenennbie (GYHKIMH ¢ HATYpaIbHBIMHU




IIOKa3aTeiIAMHu, UX Fpa(bI/IKI/I H CBOMCTBa

I'padmxu pyskmmit: y = Vx , y=Vx ,y =|

22
X|

23 ll“pa(bmcn dymkimit: y =Vx , y=3x ,y = | X

24 I'paduxu pyskmmit: y = Vx , y=Vx ,y =|
X|

25 Konrponsnas padora mo teme "®yHkunn"
[TonsiTHE O pelIeHnH HEPAaBEHCTBA C OIHOU

26 nepeMeHHON. MHOXECTBO pelIeHUH
HEpaBEHCTBA

97 KBangparHbie HepaBeHCTBA C OJHOM
MepeMeHHON

o8 KBanpaTHbie HepaBeHCTBA C OJHON
nepeMeHHON

29 Pemenne HepaBeHCTB rpaduueckum
METOZOM M METOJIOM HHTEPBAJIOB

30 Pemrenue HepaBeHCTB rpaduyecKkuM
METOZOM M METOJIOM HHTEPBAJIOB

31 HepaBeHncTBa, cofiepxaiiye 3HaK MOTyJIs

32 HepaBenctBa, coieprkaniue 3HaK MOy

33 CucreMbl HEPABEHCTB € OJTHOU
MePEMEHHON

34 CucreMbl HEPABEHCTB € OJTHOU
MIEPEMEHHOMN

35 Perienue TeKCTOBBIX 3a/1au € TOMOIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pemienne TEKCTOBRIX 33424 C IOMOIIBIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ 1BYMs IEPEMEHHBIMHU.
Pemenne HepaBeHCTBaA ¢ AByMS
HIepEeMEHHBIMU

38

I'padmueckuit MeTOT peIICHUs CHCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMU

39

CucreMbl HCPAaBCHCTB C IBYyMs
NNEPpEMCHHBIMU

40

KontpossHas pabora o Teme
"KBanparHble HepaBeHCTBA"

41

EI/IKBaI[paTHbIe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHU METOI0B

PaBHOCHIIBHBIX TIPE0OPa30BaHMIA, 3aMEHBI
NepeMEHHOH, rpau4eckoro MeTo1a Mpu
peleHny ypaBHeHU 3-i u 4-if creneHei

43

[IpuMepsl IpUMEHEHH METOI0B

PaBHOCHIIBHBIX TIPe0Opa30BaHMii, 3aMEHBI
NepeMEeHHOH, rpau4eckoro MeTo/1a Mpu
peleHny ypaBHeHU 3-i u 4-if creneHei

44

[IpuMepsl IpUMEHEHH METOZI0B

PaBHOCHUJILHBIX ITPE0OpPa30BaHUMN, 3aMEHBI
NepeMEHHOH, rpa)u4eckoro MeTo1a npu
peleHny ypaBHeHUH 3-1 1 4-i cTereHen

45

Pemenue npoOHO-parinoHaIbHBIX
YPaBHEHUI U HEPABEHCTB

46

Pemenne npoOHO-parimoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB




47

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHHI U HEPABEHCTB

48

Pemenue npoOHO-paninoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB

49

Pemenne cucrem ypaBHEHUH C AByMS
[IEPEMEHHBIMU

50

Pewenne cucrem ypaBHEHUM C AByMS
[IEPEMEHHBIMU

51

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

52

Pemenue npocreimx cucrem
HEJIMHEHHBIX YPAaBHEHUM C IBYMsI
NepeMEHHbIMU

53

Pemenue nmpocrenmux cucrem
HEJIMHENHBIX YPAaBHEHHUH C ABYMsI
IIEPEMEHHBIMU

54

Pemenne npocrenmux cucrem
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

55

['paduueckuit MeTo pelIeHHs CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
MIEpEMEHHBIMU

56

I'paduueckuii MeTOM peIICHNUS CHCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
[IEPEMEHHBIMU

57

Cucrema qByX HETMHEIHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb




peaIbHOM CUTYyalluu

58

CucreMa nByX HEJIMHEUHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU KaK MOJIEJIb
peanbHON CUTYalluH

59

Cucrema JByX HEJMHEIHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb
peanbHOMN CUTyaluH

60

Cucrema qByX HETMHEHHBIX YpaBHEHUH C
IBYMs IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTYalluH

61

Cucrema HETMHEWHBIX YPaBHEHUH C
[1apaMeTpoM

62

Cucrema HETMHEWHBIX YPaBHEHUH C
[1apaMeTpoM

63

Cucrema HENMMHENWHBIX YPAaBHEHUH C
apaMmeTpom

64

[Ipocreiimne HepaBeHCTBA C IBYMSI
MEPEMEHHBIMU U UX CUCTEMBI

65

KonTponbHas pabota o reme "YpaBHeHHUs,
HEPaBEHCTBA U UX CUCTEMBI"

66

TloHsATHE YMCIIOBOU MTOCJIENOBATEILHOCTH.
Koueunsie u OeCKOHEUHBIE
OCIEN0BATENBHOCTH

67

OrpaHudeHHas IOCIEA0BATENbHOCTb.
MoHOTOHHO Bo3pacTaroras (yObIBaromas)
II0CJIE0BATENBHOCTh

68

Croco05I 3a1aHus IOCIIEI0BATENLHOCTH:
OIKMCATEIbHEIN, TAOJTHYHEIN, C TTOMOIILI0




(dbopMyIibl N-TO YieHa, PeKYPPEHTHBIH

Apudmerndeckas U reoMeTpUIecKas

69
IIporpeccun

70 Apudmerndeckas U reOMeTpUIecKas
porpeccuu

71 CBoiicTBa wIeHOB apUPMETUIECKON U
reOMEeTPUUYECKO mporpeccuii

79 CaoiicTBa 4JieHOB apuPMETHUECKOM U
reOMETPUYECKOMN Mporpeccuid

73 ®opmyIbl N-TO YieHa apuMeTHIecKoil 1
Tr€OMETPUYECKON ITPOrPECCUI

74 ®opmytel N-TO WieHa apu(METHIECKON 1
reOMETPUYECKON Mporpeccuii

75 ®opmyIsl N-TO wieHa apuMeTHIecKon u
reOMETPUUYECKOHN MPOrpeccuii
@opMyIbl CyMMBI IEPBBIX N YJIEHOB

76 aprupMETUYECKON U TEOMETPHUIECKOM
IIporpeccun
@opMyIbl CyMMBI IEPBBIX N YJIEHOB

77 aprupMETUYECKON U TEOMETPHUIECKOM
MPOrpeCCUi
@opMyIibl CyMMBI TIEPBBIX N YJIEHOB

78 apruMETUIECKON U TEOMETPHUIECKOM
MpOrpeccuit

79 3a/iauM Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA]IbI
U KPEIUThI

80 3a/1auM Ha MIPOLIEHTHI, 0AHKOBCKUE BKJIA b

U KPEAUTHI




3a/1auu Ha MIPOLICHTHI, 0AHKOBCKUE BKJIA B

81
U KPEeJUThI

82 3aauu Ha IPOLEHTHI, 0AHKOBCKUE BKJIAIbI
U KPEIUTHI

83 3a/1auu Ha MIPOLICHTHI, 0AHKOBCKUE BKJIA B
U KPEeJUThI

84 3a/1auu Ha MIPOLICHTHI, 0AHKOBCKUE BKJIAITBI
U KPEJIUThI

85 3a/1auu Ha MTPOIICHTHI, 0AHKOBCKUE BKJIAITBI
Y KPEIUTHI
IIpencraBienue o CXOAUMOCTH

86 MOCJIeIOBATEIBHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO YOBbIBAIOIIEH TeOMETPHIECKOM
Iporpeccun
[IpencraBnenue o CXOAUMOCTH

87 MI0CJIe/I0BATENbHOCTH, O CYMMHPOBAHUU
0EeCKOHEYHO YObIBaIOIIEH FeOMETPUUECKOM
IIPOrpeECCUn

88 MeTto MaTeMaTHIeCKOl WHAYKITUU

89 MeTo MaTeMaTHIeCKOW WHAYKITUU

9 KonTtponbHas pabota no treme "UnciaoBble
ITOCJIEI0BATEIBLHOCTH U Mporpeccun’”

91 Kopens n-ii crenenu. CBoicTBa KOpHS N-i1
CTENEeHU

92 Kopens n-ii crenenn. CBoiicTBa KOpHA N-i
CTENeHU

93 Kopens n-ii crenenn. CBoiicTBa KOpHA N-i

CTCIICHHU




94

Crenens ¢ palluOHATBHBIM [TOKA3aTEIEM U
€€ CBOMCTBA

95

CreneHb ¢ palliOHATBHBIM ITOKa3aTelIeM 1
€€ CBOICTBa

96

Crenenb ¢ palldOHATBHBIM ITOKa3aTelIeM 1
€€ CBOMCTBA

97

ToxnecTBeHHbIE TPeOOpa30OBaHMs
BBIPAKEHMI, COZIepKAILINX KOPEHb N-1
CTEIIEHU

98

ToxnecTBeHHbIe IpeoOpa3oBaHus
BBIPAKEHMI, COZIEpKAILINX KOPEHb N-1
CTEIIEHU

99

ToxecTBeHHbIE TPeoOpa30BaHUs
BBIPAKEHMI, COZIepKAILINX KOPEHb N-1
CTETIEHH

100

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAIIUX CTEIEHD C
paloHaIbHBIM ITOKa3aTelIeM

101

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKECHU, COJIEpKAILUX CTEIICHD C
palMOHaIbHBIM I1I0KA3aTeIeM

102

KourponsHas padora o reme "CrereHs ¢
p p
palroOHAIBHBIM TTOKa3aTeneM"

103

[ToBTOpenue u 0606menue. Yncna u
BBIUHCIICHUS (3aMHCh, CPABHEHHE,
IEWCTBUS C TEUCTBUTEIILHBEIMHI YHCIIAMH,
YHCIIOBAs Mpsimast)

104

[ToBTOpenue u o6o0eHne. Yucna u




BBIUHCIICHUS (3aMIUCh, CPABHEHHE,
JEHCTBUS C JeMCTBUTEILHBIMU YHUCIAMH,
YHCIIOBas MpsMas)

105

[ToBTOpenue u o606menue. Ynucna u
BBIYHCIICHUS (TIPOIICHTHI, OTHOIIICHUS,
MIPOITOPIINHN )

106

[ToBTropenue u 0606menue. Yncna u
BBIYKCIICHUS (TIPOIICHTHI, OTHOIICHHSI,
IIPOIIOPLIMHN)

107

[ToBTOpenue u 06061enHue. Yucna u
BBIYHCIICHUS (pEIICHNE 3a/1a4 U3 PeaTbHON
KHU3HH)

108

[ToBTOpenue u 06061enHue. Yucna u
BBIYHCIICHUS (pEIICHNE 3a1a4 U3 PeaTbHON
KHU3HH)

109

[ToBTOpenue u 0606menue. Yncna u
BBIUHCIICHUS (OKpYTJICHHE, TPUOTUKEHHE,
OIICHKA)

110

IToBTOpenue u 06061eHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3aau
apuMETUYECKUM U alreOpanyecKum
crioco0amm)

111

[ToBTOpenue u 0600meHue. TekcToBbIE
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apruMETUYECKUM H alTeOpandecKum
croco0ammu)

112

[ToBTOpenue u 0606meHue. TekcToBbIE
3aaun (peleHne TeKCTOBBIX 3a/1a4




apu(pMEeTHUYECKUM U anTreOpandecKum
croco6amm)

113

[ToBTOpenue u 06001eHNEe. TekcTOBBIE
3aaun (pereHne TeKCTOBBIX 3a/1a4
apu(METUYECKUM H aJIreOpandecKuM
criocodamu)

114

[ToBTOpenue u o600meHue. TekcToBbIe
3aaun (peleHrue TeKCTOBBIX 3a/1a4
apudmeTnyecKuM U anredpanuecKum
croco6amm)

115

[ToBTOpenue u 0600meHNe. TeKkcTOBEIC
3aaun (peleHne TeKCTOBBIX 3a/1a4
apudmeTnyecKuM U anredpandyecKum
croco6amm)

116

[ToBTOpeHue u 060061IeHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue anreOpanyecKux
BBIPAKCHUH, COIEPKALIUX CTETICHB C
L[EJIbIM TT0Ka3aTesIeM )

117

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredpanvaecKux
BBIp)XEHUI, COAEPIKAIINX CTETEHb C
L[EJIBIM TT0Ka3aTesIeM)

118

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue areOpanyecKux
BBIpXEHUI, COAEPIKAIINX CTETEHb C
LIEITTBIM TTOKA3aTeJIeM )




119

[ToBTOpEeHME M 000OIICHNE.
AnreOpanueckre BbIpaXeHUs
(mpeobpazoBanue anreOpandecKux
BBIPAYKEHH, COJIEpKAILUX
apru(pMETHYECKUIA KBAJAPATHBIN KOPEHB)

120

[ToBTOpeHME 1 000OIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anreOpandecKux
BBIPAYKEHHMI, COJIEPKALLNX
apu(METHYECKII KBaJpaTHBIN KOPEHb )

121

[ToBTOpEeHME M 00OOIICHNE.
AnreOpandecKkue BoIpaKeHUS
(mpeobpazoBanue anreOpandecKux
BBIPAYKEHHMI, COJIEPKAILNX
apudmeTnyecKuil KBaJpaTHbIN KOPEHb)

122

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeoOpazoBaHue LENbIX U APOOHO-
palMOHATIbHBIX BBIPAXKEHU)

123

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeoOpazoBaHue LENbIX U APOOHO-
paIMOHATIbHBIX BBIPAXKEHUI)

124

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeoOpazoBaHue LENbIX U APOOHO-
paIOHATIbHBIX BBIPAXKEHUI)

125

[ToBTOpenue u o6oOIIEHHE.
Anredpanueckue BhIpaKeHUS




(mpeobpazoBaHMe LETBIX U IPOOHO-
paloHaIbHBIX BBIPAXKEHU)

126

[ToBTOpEeHME U 000OIICHNE.
Anrebpandeckue BhIpaKeHus (pa3iokeHHe
MHOTOYJIEHA HA MHOKHTEJIU, B TOM YHCIIE C
MCIOJIb30BaHUEM (POPMYJI COKPAIIEHHOTO
YMHOKEHUS)

127

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BhIpaKeHHs (Pa3ioKeHHe
MHOTOYJIEHA HAa MHOKHTEJIU, B TOM YHCIIE C
MCIOJIb30BaHUEM (POPMYJI COKPAIIEHHOTO
YMHO>KEHUS)

128

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BhIpaKeHus (Pa3ioKeHHe
MHOTI'OWIEHA Ha MHOKUTEIIH, B TOM YHCJIIE C
HCIOJIb30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHO>KEHH)

129

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(MOIIenMpoOBaHuUE C MOMOIIBIO (HhOPMYIT
peanbHBIX MPOIIECCOB U SIBJICHUI)

130

@OyHKIUY (TOCTPOEHHUE, CBOICTBA
M3Y4YEHHBIX (PYHKIINN)

131

[ToBTOpenue u 06001IeHNEe. DYHKIIUHA
(moctpoeHue, CBOMCTBA U3YYEHHBIX

yHKIHiT)

132

[ToBTOpenue u o6o0eHne. OYHKIUN
(moctpoeHue, CBONCTBA H3YYCHHBIX

yHKIHiT)




[ToBTOpenue u 06061meHne. yHKIUN

133 (rpaduueckoe peneHne ypaBHCHHH U UX 1
CUCTEM)
[ToBTOpenue u 0600menne. @yHKIUN

134 (rpaduaeckoe penieHne ypaBHEHHA U UX 1
CUCTEM)

135 HtoroBast KoHTposbHas paboTta 1

136 [ToBTOopenue n o6o0menue. PyHKIUU 1
(MoeIMpoOBaHUE PeaTbHBIX IPOIECCOB)

OBILIEE KOJIMYECTBO HACOB I10 136

[TPOI'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET
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