


IMosicHuTEILHAA 3aNIHCKA

PabGouast mporpamma mo anrebpe mis 8kiacca paspaborana ¢ ydetom TtpeboBanuii PI'OCOOO,
YTBEP)KIEHHBIM NpHKazoM MuHHCTepcTBa 00pazoBaHus U Hayku Poccuiickoit deneparyu ot
«17»nexabpsa2010 r. Ne1897,8 coorBeTcTBUM ¢ aBTOpcKOM mporpamMmoit A.I'. Mepsnsk, B.b. Ilononckuii,
M.C. Sxup, E.B. Bynko (Maremaruka: nporpammsl : 5-9 knaccel A.I'. Mep3isik, B.B. ITonouckuii, M.C.
Sxup, E.B. byuko /. — M. : Benrana-I'pag, 2015. — 112 c.) u YMK:

1. Anre6pa:8kiacc:yueOHUKUITyHanuxcsio0eoopasoparenbHbIXyupexaenuit/A.I'. Mepansk, B.b.
[Tononckuii, M.C. Sxup. — M.: Benrana-I'pag, 2018 r.

2. Anrebpa : 8 Kiacc: JUIaKTUYECKUE MaTepHajIbl: COOPHUK 3a7ad U KOHTPOJIbHBIX padot / A.T'.

Mep3insk, B.b. Tlononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2018.

3. Anre6pa:8kiacc:pabouasrerpanbNel Ne2/A.I".Mep3nsk,B.b.[Tononckuii,M.C. Sxup.
—M.:Benrana-I"pag,2018.

4. Anre6pa : 8 knacc: meroanueckoe nocooue / A.I'. Mepznsk,B.b. Tlononckuii, M.C. Axkup. — M.:
Benrana-I"pad, 2019.

[IporpamMma cocTaBiieHa HCXOIS W3 CIEAYIOUIUX IeNed H3Y4deHHs areeOpsl B pamkax (eneparbHOTO
KOMITOHEHTa TOCYJIapCTBEHHOTO 00pa30oBaTeIbLHOTO CTaHAapTa(OCHOBHOTO) 00mIero oOpa3oBaHUS B
OCHOBHOM IIKOJIE:

1) B nanpasnenuu 1uuHOCMHO20 PaA3GUMUSL

* Ppa3BHUTHE JIOTHUYECKOTO M KPUTHYECKOTO MBINUICHHS, KYIbTYPbl PE€YH, CIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMECHTY;

* hopMHUpOBaHHE Yy YYANIMXCS WMHTEJUIEKTYATbHOH YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOIOJICHHUIO MBICITHTEIBHBIX CTEPEOTUITOB, BBITEKAIOIINX U3 OOBIICHHOTO OTIBITA;

* BOCMIHUTAHWE KA4YeCTB JIMYHOCTH, OOECIEUYMBAIONINX COIMAIBHYI0 MOOWIBHOCTh, CHOCOOHOCTH
MIPHHUMATH CAMOCTOSITCIIEHBIC PEIICHHS,

* ¢dopMUpOBaHHE KAueCTB  MBIIUICHHUS, HEOOXONWMBIX JUIS  aJanTallidi B  COBPEMEHHOM
nH(GOPMallMOHHOM OOIIECTBE;

* pa3BUTHE WHTEpECa K MATEMATHYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEH;

2) 6 Mema npeomMemHoM HAnpaeieHuu

* (opMupoOBaHUE MPEICTABICHUN O MATEMATHUKE KaK 4acTH OOIIEUeTIOBEUECKON KyIbTyphl, O 3HAYMMOCTH
MaTeMaTHKH B Pa3BUTHH LUBUIN3ALUU U COBPEMEHHOT'O OOIIECTBA;

* pa3BUTHUE MPEACTABICHUN O MaTeMaTUKe Kak popMe ONMUCAHUS U METOJIE TIO3HAHUS JEHCTBUTEILHOCTH,
CO3/1aHUE YCIIOBUH /17151 MpUOOpETeHHsI IEPBOHAYATIBLHOIO OMbITa MATEMATUYECKOTO MOJICINPOBAHMUS;

* (opmupoBaHue OOIIUX CIOCOOOB MHTEIUICKTYAIbHON IEATEIHbHOCTH, XapaKTePHBIX JUII MAaTEMATUKH U
SIBJISIFONITUXCSI OCHOBOW ITTO3HABATENIBHOW KYJIBTYpPBI, 3HAUYUMOHN JIA pa3iW4yHBIX chep dYenmoBeuecKou
JESITEIbHOCTH,

3) 6 npeomemmnom HanpasieHul

* OBJIAJICHUEC MAaTEMATHYECKUMU 3HAHUSIMHU U YMEHHUSIMH, HEOOXOAMMBIMU ISl TIPOJIOKEHUST O0yUYCHHSI B
cTapuieil HIKojie WM UHBIX O00LIe00pa30BaTENbHBIX YUPEKICHUSAX, H3YUYEHUS CMEXKHBIX TUCIHILIUH,
MPUMEHEHUS B TTIOBCETHEBHOM JKU3HH;

* cozgaHue (QyHIAMEHTa JUIsi MaTeMaTH4ecKOro pa3BUTHA, (HOPMHPOBAHHUS MEXAHU3MOB MBIIUICHHUS,
XapaKTePHBIX JIJIT MAaTEMAaTHICCKOU JISATSIIBHOCTH.

Kypc anreOpst 7-9 sBisiercs 0a30BbIM JJIi MaTeMaTH4YE€CKOrO0 OOpa30BaHUS M PA3BUTHUS IIKOJIbHUKOB.
OnHOM M3 OCHOBHBIX IMI€J€H M3ydeHHUs anreOpbl SIBISETCS pPAa3BUTHE MBIIUICHHS, TPEXKIE BCETO
dbopMupoBaHue aOCTpaKTHOTO MbIUICHUS. B mpornecce nzydeHus: anredpsl GopMUpyeTCs JIOTHUECKOe U
QITOPUTMHUYECKOE MBIIINICHHE ,a TakKKe TaKHEe KauecTBAa MBIIUICHUS, KaK Cujia, THOKOCTb,
KOHCTPYKTUBHOCTb U KPUTHUYHOCTb.



OOyuenue anreOpe MJaeT BO3MOXKHOCTh IIKOJBHUKAM HAYYHUTHCS IUIAHUPOBATH CBOIO
ACATCIIBHOCTh, KPUTUYCCKU OLCHUBATH ee. HpI/IHI/IMaTB CaMOCTOATCIIBHBIC PCHICHUA, OTCTAUBATH
CBOM B3TJISIIIBI M YOSKIICHUSL.

Ha peanuzanuio 1aHHOM TpOrpaMMbl B COOTBETCTBUU C YUYE€OHBIM TUIAHOM OTBOJUTCS B 8 KT —
3yac B Hegeno; 102 yac B roj.

OO0mas xapakrepucTuka y4e0HOro npeamera

Cogepxanre Kypca  anreOpsiB7-9ximaccaxmpeCTaBICHOBBUIECIIECYIOMNXCOAEPKATEIbHBIX
pazzmenoB: «AunreOpa», «YucioBele MHOXKECTBa», «DYHKIUWY, «DJIEMEHTH MPUKIAJIHON
MaTeMaTHKN», «Anredpa B HICTOPUYECKOM Pa3BUTHULY.

Coneprxanue pazaena «Anredpa» GopMHUpPYET 3HAHUS O MATEMATHUYECKOM SI3bIKE, HEOOXOAMMBIE
JUISL pEeIICHHUs] MaTeMaTUYEeCKUX 3a]ay, 3a7a4 U3 CMEKHBIX JUCLUUIUIMH, @ TAaKK€ MPAKTUUYECKUX
3ana4. M3yueHue matepuana crocoOCTBYET (POPMUPOBAHUIO Yy YUYalIMXCSd MaTEMaTH4EeCKOIro
armapara peleHus 3a/1a4 ¢ IOMOILBIO YPaBHEHUM, CUCTEM YPABHEHUN U HEPABEHCTB.

Matepuan maHHOTO paszjena MpeACTaBlIeH B aclekTe, crnocoOcTByromeM (OPMUPOBAHUIO Y
YYAIIUXCS YMEHMS I0Jb30BATHCS aJTOPUTMAMHU, CYLIECTBEHHAs POJIb IPH STOM OTBOAMTCS
Pa3BUTUIO AJITOPUTMHUYECKOIO MBIIUIEHUS — BaXXHOW COCTaBJISIONIEH WHTEIIEKTYaJIbHOTO
pa3BUTHUS YEIIOBEKA.

Copnepxanue pasnena «YucinoBble MHOXKECTBa» HAlEIEHO Ha MAaT€MaTU4YeCKOE pa3BUTHE
yyamuxcs, GopMHUpPOBaHUE Yy HUX YMEHHUS TOYHO, C)KaTO M SICHO M3JaraThb MBICIHM B YCTHOU U
NUCbMEHHOW peud. Matepuan pasjena pa3BUBAeT IMOHSATHE O YHCIE, KOTOPOE CBSA3aHO C
U3Y4YEHHUEM JECHCTBUTEIBHBIX YACEI.

enp comepkanusa pasnena «OyHKIUU» - MOJTYYCHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAaHHUU O
GyHKIMM Kak BaKHEHIIeH MaTeMaTuyeckod Mojaenu JUiss OIUCaHHWA U MCCIEOBaHUS
pa3HOOOpa3HBIX MPOLECCOB M SBIEHUN OKpyxatomiero Mupa. COOTBETCTBYIOIIMM MaTepuan
CHOCOOCTBYET PAa3BUTHUIO BOOOpPaKEHUs M TBOPYECKUX CHOCOOHOCTEH ywamuxcs, yYMEHHUIO
MCIIOJIb30BaTh Pa3/INYHbIC S3bIKK MATEMATHKH (CJIOBECHBIN, CHMBOJIMUYECKUN, TpaduuecKuil).
Copnepxanue pasnena «DJIEMEHTbl NPHUKIAJIHOM MaTeMaTUKW» PACKpPBIBAIOT INPUKIATHOE H
MIPAKTUYECKOE 3HAYEHWs] MaTeMAaTHKH B COBPEMEHHOM MHpe. Marepuasl JaHHOIO pasjelna
crocoOCTBYeT (OPMHPOBAHMIO YMEHMS TMPEJICTaBIATh U  aAHAJIU3UPOBATh  PA3TUUYHYIO
nH(pOpMalMIO, TOHUMAHHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Anrebpa B HCTOPHYECKOM pa3BUTUW» IpelHa3HaueH i (HOpMUpPOBAHUS
MPEJICTaBICHUA O MaTeMaTHKe KaK YacTH YeJIOBEYECKOH KyNbTYpbl, JJIs OOILEro pa3BUTHSA
MIKOJBHUKOB, CO3/JaHUA KYJIBTYPHO - HCTOPHUECKON Cpe/ibl O0yUeHHUSI.

JIM4HOCTHBIE, IpeIMeTHbIE U MeTanpeJIMeTHbIe Pe3yJbTAThl 0CBOCHHUS COJAEPKAHMUA Kypca
aaredpa

CogepxaHrie 1 METOAMUECKUI anmnapar y4eOHUKOB CIIOCOOCTBYIOT (JOPMUPOBAHUIO Y yUAIIUXCS
JIMYHOCTHBIX, MCTAIIPEAMCTHLIX, IPCIMCETHBIX PC3YJIbTATOB O6y‘~ICHI/15[, COOTBECTCTBYIOIIINX
TpeOoBaHUSAM (peepaIbHOrO TOCYJAPCTBEHHOTO 0O0pa30BaTEIBbHOTO CTaHAApTa OCHOBHOTO
o01rero oopa3oBaHusI.

W3ydyeHrne HOBOTO cojAepXaHHS B YYeOHHKAX COINPOBOXIACTCS PACCMOTPEHHEM 3aJa4 Kak
MPAKTHYECKOT0, TAK M TEOPETUIECKOTO XapakTepa. B yueOHMKax mpecTaBieH pyOprka
«['oTOBUMCSI K M3yYEHHUIO HOBOM TEMBbD», B KOTOPOH COJAEpKATCSd HEOOXOAUMBIE JJI MU3YyUeHUs
HOBOTO MaTepuana 3aJaqd, NaloTCI PEKOMEHJAIMM MO TMOJITOTOBKE K H3YyYEHUIO HOBOTO
Marepuana (TOBTOPEHHUIO HEOOXOAMMBIX CBEIECHUH W3 MPOHACHHOT0). OTO IO3BOJSACT
00y4aromuMcs ONpeeNATh eI CBOET0 00Y4YeHus], CTaBUTh U (POPMYIIHPOBATH I ce0sl HOBBIE
3a/1auu B yueoe.



VYnpaxHeHus: Kaxa0ro naparpada cocTaBisIOT HECKOJIBKUX pyOpuk: «Pemaem ycTHOY,
«YrpaxxHeHusD», «Y IpaXHEHUs U1l IOBTOPEHUs»,«[ 0OTOBUMCS K U3yYEHUIO HOBOU TEMBD»,
«YuumMmcsl JienaTth HecTaHAapTHble wwarn». CucreMa 3aJaHMil IpPECTaBlIeHA YIPaKHEHUSMU
Pa3INYHON CIIOKHOCTH (YEThIpE YPOBHS CI0KHOCTH), OPUEHTUPYIOIMMH Ha pa3InydHble (POpMBI
NEeSITeIbHOCTH, YTO IIOMOTaeT YydYalluMCs B BBIOOpE WHAMBHUIYaIbHOH 00pa3oBaTENbHOM
TPAEeKTOPUHU.

B koHue TIaB INpUBENEHBI WTOTH, B KOTOPBIX IIEPEYMCIICHBI IIAHUPYEMBIE pEe3YJIbTaThl
o0OyueHHMs; JaHbl 3a1aHus B TecToBOM (hopme «IIpoBepb ceds».

YMmenue  co3maBaTh  000OIIeHMs,  yCTaHAaBIWMBAaTh  AHAJIOTHUH,  KJIACCH(HIHUPOBATH,
CaMOCTOSITENIbHO BBIOMpPAaTh OCHOBaHMS M KPUTEPUM I KJIACCH(PUKALMKU  TO3BOJISIOT
(dopMHUpOBaTh 33JaHUS Ha YCTAHOBJIEHWE BEPHOCTHU YTBEPXKJIEHUS, a TAK)KE Ha MpEJCTaBICHUE
JTAHHBIX B BUJE Ta0uuL, rpaduKoB, TuarpaMm, Ha paboTy ¢ STUMHU JIaHHBIMHU.

Paznen «/lpykuM C KOMIIBIOTEPOM)», IIOJIHOCTBIO MHTETPUPOBAHHBIA U C COJEPKAHUEM
yuyeOHMKa, M C COJAEp)KaHHMEeM AMJAKTHUYECKOro MaTepuaja K HeMy, I03BOJIAET YYUTEII0
OpraHM30BaTh y4eOHBIN MTPOLIECC HA COBPEMEHHOM YPOBHE ¢ ucnoiabs3oBanuem MKT.
Jluunocmuvie pe3yromamul.

BOCIIMTAHUE POCCUNCKOM I'Pa)XIaHCKOW MICHTHUYHOCTHU: NAaTPUOTU3MA, yBakeHHsd K OTedecTBy,
OCO3HAaHHUs BKJIaJja OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYyKH;

OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTh OOydarommxcsi K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMH K 00YUEHUIO U ITO3HAHUIO;
OCO3HaHHBIH BBIOOP U MOCTPOEHHE JabHENIIEH MHANBUYaIbHOU TPAEKTOPUH 00pa30BaHus Ha
0a3e OpUEHTUPOBKU B MUpe npodeccuil ¥ npopeccnoHaIbHBIX NPEANOUYTEHUH ¢ yUETOM
YCTOMYMBBIX I03HABATEIbHBIX HHTEPECOB, a TAKXKE Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHLHOTO
OTHOLLIEHUS K TPYAY, PA3BUTHE OIBITA YYaCTHUS B COL[UAIILHO 3HAYUMOM TPYJIE;

YMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3YyIbTaT YUeOHOM U MaTeMaTHUECKOH 1eATeIbHOCTH;
KPUTUYHOCTb  MBILUICHHUS, HWHUOUATHBA, HAXOMYMBOCTb, AaKTUBHOCTb IIPU  PELICHUU
MaTeMaTUYECKHX 3a/1a4.

Memanpeomemmnule pe3ynomamat.

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh L€ CBOEro 0O0Yy4eHMsI, CTaBUTh U (HOPMYIHpPOBATh IS
ceOs HOBBIE 3agaud B Yyu€0e, pa3BUBaTh MOTHUBBI M MHTEPEChl CBOEH IO3HABATEIbHOM
JIESITEIIBHOCTH;

YMEHUE COOTHOCUTBH CBOU JCUCTBUSA C IUIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYIIECTBIATH KOHTPOIIb
CBOEH NIeATENbHOCTH B MPOIECCE JOCTUKEHHS pe3ysbTara, ONpeNessaTh CIocoObl NEeHCTBUN B
paMKaxmnpeyIoKeHHBIXYCIIOBUMUTPEOOBAHNIN, KOPPEKTUPOBATHCBOUICHCTBUSIBCOOTBETCTBUU  C
M3MEHSIOLIEHCS CUTyallue;

YMEHHE  ONpeNeNsiTh  MOHATHSA, Cco3JaBaTh  OOOOIIEHHs, YCTaHaBIUBAaTh  AaHAJOTUH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS U KPUTEPUH I KJlacCU(UKALINN;
YMEHUE YCTaHABIMBATh IPUYMHHO-CIICACTBEHHBIC CBSA3H, CTPOUTH JIOTHUYECKOE PACCyKICHUE,
YMO3aK/Iio4eHre (MHIYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOJIBI;

pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHMSI HH()OPMAIIMOHHO-KOMM YHUKAI[HOHHBIX
TEXHOJIOTH;

NepBOHAYaJIbHBIE MTPEACTABICHUS 00 HIeAX U O METOAAX MaTEMAaTUKH Kak 00 yHUBEpPCaIbHOM
A3BIKE HAYKU U TEXHUKU, O CPEACTBE MOACIUPOBAHUSA ABJICHUN U IIPOLIECCOB;
YMEHHUEBUIEThMaTeMaTHUECKYI03a/1a4yBKOHTEKCTEITPOOIEMHONCUTYAIUUBAPYTUX JUCIUIUINHAX, B
OKpYKaroIIeH )KU3HMU;

YMEHHE HaXOJUTh B PA3IMYHBIX MCTOYHHMKAX HHPOPMALMIO, HEOOXOIUMYIO JUIS peIIeHUs
MaTeMaTHYeCKUX MpoOieM, M MpEeICTaBiIsATh €€ B MOHATHOW (opMme, MPUHMMATh pPELICHHE B
YCIIOBUAX HETIOTHON MJIM U30BITOYHOM, TOYHOH MM BEPOSATHOCTHOM MH(OpMAIINH;

YMEHHE TOHMMAaTh M MHCIOJIb30BaTh MaTEMAaTHYECKHE CPEACTBAa HarsIHOCTH (rpadukuy,
TaOJIMIIBI, CXEMBI U JIp.) JJIsl WIUTIOCTPALMY, MHTePIIPETAIH, apTyMEHTAIUH;

YMEHHUE BBIJBUTaTh TUIIOTE3bI IPU PELICHUH 33/1a4l, IOHUMAaTh HEOOXOAUMOCTb UX IIPOBEPKH;



MOHUMAaHHE CYITHOCTH aJITOPUTMUYECKUX MPEANMCAHUN U YMEHHUE JIeHCTBOBATh B COOTBETCTBUU
C TPETI0KEHHBIM aITOPUTMOM.

IIpeomemmnvle pe3ynbmamoi.

Oco3HaHue 3HaYeHHUs MaTEMAaTUKH /7S IOBCEIHEBHON JKU3HU YEJI0BEKa;

[IpencraBnenne 0 MareMaTHYeCKOW Hayke Kak cdepe MaTeMaTH4ecKOH NIesATeNbHOCTH, 00
JTanax e€ pa3BUTHs, 0 €€ 3HaUMMOCTH /ISl pa3BUTHS LIMBUIM3ALINY;

pa3BUTHE yMEHUI paboTaTh C y4eOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BICKAThH
HE00X0UMYI0 HH(pOpPMAIMIO), TOYHO M T'PaMOTHO BBIPAXKaTb CBOM MBICIU C NPUMEHEHHEM
MaTeMaTHYECKOW TEPMHHOJIOTUM W CHUMBOJHKH, TPOBOAMTH KIACCH(PHUKAINU, JOTHYECKHE
000CHOBAHHS;

BaJieHHEe O0a30BbIM MOHATHHHBIM ammapatoM II0 OCHOBHBIM pasleliaM COJCpPKAaHUS;
NPAaKTUYECKH 3HAYMMbIC MaTeMaTHMYECKHE YMEHMsS M HABBIKM, UX NPUMEHEHUE K PELICHUIO
MaTeMaTHYECKUX U HEMAaTeMAaTUYECKUX 3a/1a4, IPEAToIararoniee yMeHHs:

BBIMOJIHATh BBIYUCIEHUS M JEHCTBUS C JI€HCTBUTENBbHBIMHU UHUCIIAMU;

pemaTh ypaBHEHHs, HEpaBEHCTBA, CHCTEMbl YPaBHEHUN 1 HEPABEHCTB;

pelaTh TEKCTOBbIE 3aJaud apu(pMETHUYECKHMM CHOCOOOM U C MOMOIIBIO COCTaBJICHUS M PELICHUS
YPaBHEHUH, CUCTEM YPAaBHEHMI U HEPABEHCTB;

n300paxath PUTyphl Ha TUIOCKOCTH;

UCTIONIB30BaTh ajreOpaldecKuil «SI3bIK» IS ONHCAaHUS TPEIMETOB OKPYXKAIOMIETO MHpa;
POM3BOJIUTHh MPAKTUUYECKHUE PACUEThI; BBIUMCICHUS C MPOLIEHTAMH, BBIYMCICHUS C YUCIOBBIMHU
MOCJIEI0BATEbHOCTSIMI;

BBINOJIHATH TOXKAECTBEHHBIE MTPE0OpPa30BaHUs pAllMOHAIBHBIX BBIPAXKEHUH;

BBITIOJTHATH ONIEPAIH Ha/I MHOKECTBAMH;

uccienoBaTh QYHKIUN CTPOUTh UX IpaUKH;

YUTaTh ¥ HWCIOJIB30BaTh HMH(MOpMAIMIO, TIPEACTABICHHYIO B BHAE TaOJHIBI, TUArpaMMBI
(cronmbuaToi UM KPyroBoi), B TpagiuecKOM BUJIE;

pemaTh MpocTenre KOMOUMHATOPHBIE 3aJa4H.

Conep:xanue 00ydyenus ajaredpbi8kiace

PanuonanbHbie 1podu (42 4)

* Parimonanbueie 1poou. OCHOBHOE CBOWCTBO paIllMOHATIBLHON ApOOH.

» ClI0)K€HHE U BBIYMTAHUE PAIIMOHAIIBHBIX JIpo0Oel ¢ OJMHAKOBBIMH 3HamMeHaTe s IMu. CloKeHne
M BBIYMTAHHWE pAIMOHATBHBIX JpoOeil C pa3HbIMU 3HAMEHATENsMU. | OXKIECTBECHHBIC
npeoOpa3oBaHMsl pallMOHATBHBIX BRIPAKCHHUI

YMHOKEHHE U IeJICHHE pallioHaIbHBIX IpoOeil. Bo3BeneHne pannoHalibHOM IpoOu B CTETICHb.
ToxaecTBeHHbIE TPe0Opa30BaHUs PALlMOHAIBHBIX BbIPAXKEHHM

PanmonansHbie ypaBHeHUs. PaBHOCHIIbHEBIE YpaBHEHUSI.

Crenens ¢ HG&'II)IM OTpHUIIATETHHBIM TIOKa3aTesieM. CBOMCTBA CTENIEHU C IIEJIBIM TTOKa3aTeIeM

y= _
DyHKIHMSA Xu e€ rpaduk
OcHoBHas _11enb — BBIPA0OTaTh YMEHHE BBIMOJIHATH TOXJICCTBEHHBIE MPEoOpa3oBaHUs
paIMOHABHBIX BBIPAKCHUM.
Tak kak JEHCTBUS C pallMOHATBHBIMH JAPOOSMU CYIIECTBEHHBIM 00pa3oM ONHUPAIOTCS Ha
JIEWCTBUS C MHOTOWIEHAMH, TO B Hadaje TEeMbl HEOOXOIMMO TOBTOPUTH C YYAIIUMHCS
peoOpa3oBaHus IENBIX BRIPAKEHUH.
['maBHOE MeCTO B JTaHHOU TeMe 3aHUMAIOT aJITOPUTMBI ISHCTBHM ¢ IPOOSIMH. Ydanuecs J0JKHbI
MOHUMATh, YTO CYMMY, Pa3HOCTb, MPOM3BEICHUE U YaCTHOE APOOEi BCeraa MOKHO MPEACTaBUTh
B Buae napoOu. IIpmoOperaeMbie B JaHHOW TeME YMEHHS BBIMOJHATH CIIOKCHHE, BBHIYMTAHHE,
YMHOXXEHHE U JIeTIeHuEe Ipo0ei SBISAIOTCS OMOPHBIMU B MPE0OPa30BAHUIX TPOOHBIX BRIPAXKEHUH.
[TooToMy w®M creayer yuaenuTb ocob0oe BHHMaHHE. HemenecooOpa3HO MEpexXOoauTh K
KOMOMHHMPOBAHHBIM 33JJaHUSM Ha BCE JEHCTBUS C IPOOSMU MPEXKIE, YeM OyIYT YCBOCHBI




OCHOBHBIC QJITOPUTMBL. 3aJaHHs Ha BCE JEHCTBUS C APOOSMHU HE JOJKHBI OBITH H3IIUIIHE
IPOMO3JIKMMH U TPYAOEMKUMHU.

[Ipy HaxXoXIACHWM 3HAYEHUH [poOel MJaloTCs 3aaHus Ha BBIYMCICHUS C  TOMOIIBIO
KaJIBKYJIATOpa. B TaHHOM TeMe pacHMpsIOTCS CBEIACHMSI O CTaTUCTHYECKHX XapaKTEPUCTHKAX.
BBoauTcanoHsaTHe CpeTHEr0 rapMOHMYECKOTO PsAJIa MOJIOKUTEIBHBIX YUCEIL.

k
y=
3ydeHue TeMbI 3aBEPIIAETCS PACCMOTPEHHEM CBOMCTB Ipaduka (yHKImuX,

KBagpaTabie kopHu(264)

DyHKIUAY=X’reé rpapuk

KBangpatHsle kopHU. Apudmernueckuil KBaJapaTHbI KopeHb. CBOHCTBa apu(METHUECKOTO
KBaJpaTHOro KopHs. ToxxaecTBeHHbIE IPeoOpa30BaHUs BBIPAXKEHUM, COoJepKallluX KBaJpaTHbIE
KOpHHU.

MHOK€ECTBO U €ro JIEMEHTHI.

ITon MHOECTBO. Oniepaliii HaJ MHO>KECTBaAMH.

Oyukupsy — \/;I/I eé rpadux
OCHOBHASIIEIb—CUCTEMATH3UPOBATHCBEIEHUAOPALIMOHATbHBIX YU CIIAX UIATHIIPEACTABIEHHE 00
VPPAIMOHANBHBIX YHCJIAX, PACHIMPUB TEM CaMbIM IIOHATHE O YHCJIE; BBHIPAOOTaTh yMEHHUE
BBINOJIHATH PE0OPA30BAHUs BBIPAKEHUH, CONEPKAIINX KBAIPATHBIE KOPHH.

B 1aHHOM TeMe yyammecs IOdydYaloT HavyallbHOE MPEICTABIEHHE O TIOHATUH JEHCTBUTENBHOIO
gucna. C 3ToM 1ebio 0600IIaI0TCs N3BECTHBIE YYAIUMCS CBEIEHHUS O PAlMOHAIBHBIX YHCIIaX.
JIyist BBEIEHUS TIOHATHUS UPPAIMOHATBLHOTO YKMCIIA UCTIONIB3YETC MHTYUTUBHOE NPEICTABIEHHE O
TOM, YTO KaXIbIM OTPE30K UMEET [UIMHY W TOTOMY KaKIOM TOYKE KOOPAMHATHOM MPSMOii
COOTBETCTBYET HEKOTOPOE YHCJIO0. IIOKa3bIBAETCs, YTO CYIIECTBYIOT TOYKH, HE HMEIOLIUE
paMOHANBHBIX abCIHUCC.

[Ipu BBEIEHUM MOHATHSA KOPHs IOJIE3HO O3HAKOMHUTH YYAIIUXCS C HAXOXIECHHEM KOPHEH ¢
IIOMOIIBIO KAIBKYJIATOPA.

OCHOBHOE BHMMAaHHE YEISETCS TIOHATHIO apU()METHUECKOTO KBAJIPATHOTO KOPHS M CBOMCTBAM
apuQMeTUYECKUXKBAIPATHBIXKOPHEN. [0Ka3bIBAIOTCATEOPEMBIOKOPHEU3IPOU3BENCHUAM

2

a? = J(
Ipodu, a TaKkKe TOXKIIECTBO é, OTOpBIE TOJTYYAIOT IPUMEHEHHE B IPEOOpa30BaHMIX
BBIDOKEHUH, COACpXalMX KBajpaTHble KOpHHU. CrHenuaJbHOE BHUMAaHUE — YACIACTCA

Sls

0CBOOOXKICHHIO O THPPAIHOHAILHOCTH B 3HAMEHATENE IPOOH B BEIPAKECHUSIX BUIA
a

GG .YMeHuenpeoopa3oBbIBaThBbIPAXKEHHS,COACPKAIINEKOPHH, YACTONCIIONB3YETCIKAK B

caMOM Kypce anreOpbl, TaK M B Kypcax T€OMETpUH, aIreOphl U Havall aHalIn3a.

[Ipomomkaercs paboTta 1O pa3BUTHIO  (YHKIMOHATIBHBIX — MPEACTABICHHUNA  y4YaIIUXCsl.
,ee coiicTBa u rpaduk. [Ipu n3ydenun (1)YHKI_[I/II/Iy:

y= x Jx

. V=X
IIOKAa3bIBACTCsS €€ B3aUMOCBA3b C (bYHKHI/IeI/I y , TAC X > 0.

PaccmarpuBarorces GyHKIms

KBagpaTnbie ypaBHeHus1(2449)

KBanpaTtHbleypaBHeHus. PerieHHeHeNn0IHBIXKBaIpaTHBIXypaBHEHU M. DOpMyTakopHEN KBaApaTHOTO
ypaBHeHus. Teopema Buera.

KBagparsslii TpEX iIeH.

OcHOBHas 11e1b—BbIPa00TaTh YMEHUS pelllaTh KBaApaTHbIE YPaBHEHMS U MpocTeiIne
palMOHAJIBHBIC YPABHEHUS U IPUMEHATh UX K PEILICHUIO 3a]1a4.




B Hauane TeMbl NPUBOAATCS NPUMEPHl PEIICHUS HEIMOJIHBIX KBAJpPAaTHBIX ypPaBHEHUH. DTOT
MaTepuall CucTeMaTu3upyercs. PaccmMaTpuBaroTCs alrOpUTMBbl PELICHUs HENOJIHBIX KBAJAPATHBIX
YPaBHEHHUI Pa3JINYHOTO BUJA.

OCHOBHOE BHUMAHHME CIIEYET YAEIUTh PENIEHNIO YPaBHEHUH Buaa ax? + bx +¢=0,tme a# 0, ¢
UCTIONb30BaHueM (opMyJbl KOpHEeW. B naHHOW Teme yuammecs: 3HaKOMSATCS ¢ (hopMyrnamu
Buera, BbIpaKarOUMMH CBA3b MEXAY KOPHSAMHM KBaJpaTHOIO YPaBHEHMS M €ro
koopdunuenramu. OHM HCHOJNB3YIOTCA B JaJbHEWIIEM IPH JIOKA3aTEIbCTBE TEOPEMBI O
pa3’I0XKEHUH KBAJAPAaTHOIO TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

VYyamuecss oBIIaZIeBalOT CIOCOOOM pELIEHUS JAPOOHBIX PAMOHAIBHBIX YPaBHEHHUH, KOTOPBIN
COCTOMT B TOM, YTO PELICHHE TAKUX YPaBHEHUI CBOJUTCS K PEIIEHUIO COOTBETCTBYIOIINX LIEIBIX
YPAaBHEHUH C NOCJIEIYIOLIUM UCKIFOYEHHEM IIOCTOPOHHUX KOPHEM.

W3ydyeHne [NaHHOM TEeMBl TIO3BOJISIET CYIIECTBEHHO pACIIMPUTh amnmnapaT YypaBHEHM,
HCIIOJIB3YEMBIX Ul pELIEHUS] TEKCTOBBIX 3a1a4.

HoBTopenue(104)



Coaep:xaHue TeM y4eGHOro pa3jeiia
Auredpa. 8 kiacc
3 yaca B Henero, Bcerol(02 yacos

Homep
naparpad

Coaepixanue yueOHOro
MaTepuaJia

Komm
YeCcTBO
JacoB

XapakTepucTHKa OCHOBHBIX BU/10B
AeATeTbHOCTH YUYeHHKA
(Ha ypoBHe y4eOHBIX JelicTBHII)

T'nasal
PanmoHanbHbIe BbIPpaKeHUSs

42

PannonansHeie 1podu

OCHOBHOE CBOICTBO
paIoHaIbHOU qpooH

CrnoxeHue 1 BbIUNTaHHUE
palMoOHaIbHBIX Ipo0ei ¢
OJIMHAKOBBIMH
3HaAMEHATeIsIMU

CrnoxeHue 1 BbIUUTaHHUE
paMoHaIBHBIX Ipo0el ¢ pa3HBIMU
3HaMEHAaTeNsIMU

KonTtponbHaspaboraNel

Pacnosnasams 1ienple palyioHaIbHbIE
BBIPA)KCHUS, TPOOHBIC pallMOHATIBHEIC
BBIPAYKEHUS, IPUBOIUTH IPUMEPHI TAKUX
BbIpaXeHU. Qopmynuposams. onpeoe
JIeHUs1: PAlMOHAIIBHOTO BBIPA)KEHNUS,
JOIYCTUMBIX 3HAYEHUN IEPEMEHHOM,
TOKJIECTBEHHO PaBHBIX BBIPAXKCHUH,
TOJIECTBA, PABHOCHJIbHBIX YpaBHEHUH,
palOHAIBHOIO YPABHEHNUS, CTEIIEHU C
HYJIEBBIM I10Ka3aTeleM, CTETIEHH C LIeJIbIM
OTpHULIATEIbHBIM [T0OKA3aTEIEM,
CTaHAAPTHOI'O BHJIA YHCIIA, OOpaTHOMN
IIPONOPLUOHAIILHOCTH; C8OUCMEA.
OCHOBHOE CBOWCTBO PallMOHAIBHON
IpoOu, CBOICTBA CTETIEHU C LEJIBIM
MOoKa3aTeseM, ypaBHEHUH, PYHKIINH

Y= 1 Npasuia. CIOXKEeHUs,
n

BBIYUTAHUS, YMHOXEHUS, JCTCHUS
npoOeii, Bo3BeIeHUsI APOOH B CTEIICHb;
yCIIOBHE PaBEHCTBA APOOU HYIIIO.

/Jloka3zbléamb CBOMCTBA CTEIEHU C
LEeIbIM MoKazaTenem.  Onucvigams
rpadUyecKuit METO] peleHUs
YpaBHEHUH C OJHOM
IIEpEMEHHON. [Ipumensms OCHOBHOE
CBOMCTBO paIlMOHAIILHOMN APOOH JIJIst
COKpaIlleHHsI ¥ IpeoOpa3oBaHus IpoOeil.
[TpuBoauTh 1poOU K HOBOMY (0011IEMY)
3HameHaTento. Haxoautes cymmy,
Pa3HOCTh, IPOU3BEJECHUE U YACTHOE
npobeii. BEIMOTHATH TOXK/IECTBEHHBIE
npeoOpa3oBaHMsl pallMOHATBHBIX
BBIpaXXCHUH. Pewiams ypaBHEHUS
C IEpEMEHHON B 3HAMEHATee
npobu. Ilpumensms CBOMCTBA CTETICHH C
LEJIbIM MOKa3aTeIeM AJis




=
&g Komm XapakTepucTHKA OCHOBHBIX BH/10B
s g Conepxanue y4eOHOT0o
s YecTBO AeATeTbHOCTH YUeHHKA
2 MaTepuaJjia . .
= < 4acoB (Ha ypoBHe y4eOHBbIX JelcTBHIA)
|
YMHOXEHHUE U JIeJIeHUE npeoOpa3oBaHus
g | PalMOHATLHBIX npoOei. 4 BBIpaKeHUH. 3anucviéamp 4nucia B
BosBenenue panmoHanbHOM qpodu CTaHJIAPTHOM BUJE. Boinoiuame
B CTEIICHb MIOCTPOEHUE U UTeHue rpaduka GyHKIHU
k
6 ToxaecTBeHHbIE TpeoOpa3zoBaHUs 4 y=—
palMOHAIBHBIX BRIPAKCHHUN n
KonTtponpHaspaboraNe2 1
7 PaBHOCUIIbHBIE YpaBHEHHS. 3
PanmonansHbie ypaBHEHUS
8 CreneHsp ¢ 1eIbIM OTPULIATEITHHBIM 4
HoKazaTesieM
9 CBoiicTBa CTENEHH C LENIbIM 5
HoKazaTeJieM
k .
10 | QyHKUMsAY= ¥_e€ rpaduk 4
X
KonTtponbsHaspaboTaNe3 1
TI'naga?
KBagpaTtHble KOpHH. 26
JlelicTBUTEILHBIE YHCJIA
11 | ®ynknusy=x’ueé rpagux 3 Onucvleams. TIOHATHE MHOXKECTBA,
AJIEMEHTa MHOYKECTBA, CIIOCOOBI 3a/IaHuUs
KBagpaTHbie KOpHU.
. . MHOYECTB; MHOXXECTBO HATypPaJIbHBIX
12 | ApudMeTndeckuii KBaapaTHBIN 4
KODEHD qrcell, MHOXKECTBO IEJIbIX YHCEl,
MHOYECTBO PaIlHOHAILHBIX YUCET,
13 | MHOX€ECTBO U €ro JIEMEHTBI 2 MHO’KECTBO JICHCTBUTEIBHBIX YUCEN U
14 ToaMHOKecTRO. Orepari Has ) CBSI3U MEXKIY 3TUMH YUCIOBBIMHU
MHOKECTRBAMI MHOKECTBAaMU; CBSI3b MEKIY
OCCKOHCUYHBIMU JACCATHIHBIMU APOOSIMH 1
15 | Yucnosele MHOXECTBA 2 paloHaIbHBIMU, UPPAIIOHATHHBIMU
16 CBoiicTBa apu(pMETHIECKOTO 4 rcIamu.
KB IPaTHOTO KOPHSI Pacnosnasams paumoHanbHbie U
uppanroHaigbHbIe uncia. [[puBouTh
TO)K,Z[CCTBGVHHLIC npeoOpa3oBaHus NPHMEpB! PAITHOHATBHBIX THCE H
17 | BBIpaK€HUH, COAEpKAIIUX KBaJ 5 MPPAIMOHATHHBIX THCEI.
PaTHbIC KOPHH 3anucwieams ¢ TOMOLIBIO GOPMYIT
18 | dynximsa y= /X u eé rpadux 3 CBOWCTBA JICHCTBUH C IEHCTBUTEIbHBIMA
YHCIIaMH.
KontponbnaspaboraNed 1 Dopmynuposamy:

onpedenenus: KBaJpaTHOIO KOPHS U3
qucia, apu(pMeTH4ecKoro KBaapaTHOTo
KOpHS U3 YUCJa, PaBHBIX MHOKECTB,
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0J1 MHOKECTBA, MePECceYeHUs MHOXKECTB,
00bEIMHEHNS MHOKECTB;

ceoticmea: GyHKuyu y = X2,
apu(pMeTHIecKoro KBaJapaTHOro KOpHS,
byHKIHAH Y = JX.

Jloka3zvleamv CBOWMCTBA
apu(pMEeTHIECKOTO KBaPATHOTO KOPHSI.
Cmpoums rpaduku GyHKIHA Y = X°u1

y= Jx.

[TpuMeHsITh MOHATHE ApUPMETHIECKOTO
KBaIPaTHOTO KOPHSI JIJIsl BBIYUCIICHUS
3HAYECHHUN BBIPAKECHUM.

Ynpowamo Beipaxkenus. Pematpb
ypaBHeHUs1. CpaBHUBATh 3HAUCHUS
BBIp@)KECHHI. BBIOTHATH
npeoOpa3oBaHKE BBIPAXKEHUHN C
MIPUMEHEHHUEM BBIHECEHUSI MHOXKUTEIS
U3-TI0J1 3HaKa KOPHS, BHECEHUE
MHOXHUTEJIS T10]] 3HaK KOPHs. BhIMOMHATD
OCBOOOKICHHE OT UPPALIMOHAIIBHOCTH B
3HaMeHaTeNe Ipo0u, aHAIHN3
COOTHOULICHUH MEXIY YHCIOBBIMU
MHOXECTBAMHU U UX JIEMEHTAMHU

TI'naea3
KBaapaTHbie ypaBHeHHs

24

19

KBanpatHbie ypaBHeHus. Pemenne
HEIOJIHBIX KBAIPaTHBIX YPaBHECHUN

20

dopMyna KOpHEU KBaIpaTHOTO
YpaBHEHHUS

21

Teopema Buera

KonTponbHaspaboraNed

22

KBanpaThslii TpéxuwieH

23

Pemenue ypaBHeHUH, KOTOPBIE
CBOJATCS K KBAJIPATHBIM
YpaBHEHUSAM

24

PanmonanbHble ypaBHEHHS Kak
MaTeMaTHYeCKHUe MOJIETH
peabHbIX CUTyalui

KoHnTtponbHaspaboTaNe6

Pacnosnasams 1 IpUBOANUTE PUMEPHI
KBaJPATHBIX YPaBHEHUN Pa3TUUHBIX
BUJIOB (ITOJIHBIX, HETIOIHBIX,
IIPUBENEHHBIX ), KBAJPATHBIX TPEX
wieHOB. Onucvléamsy B 0011IEM BUE
pelIeHre HeMOMHbIX KBAPATHBIX
YpaBHEHUH.

Dopmynuposamy:

onpeoeneHus: ypaBHEHUS NIEPBOU
CTENEHU, KBaIPaTHOTO YPABHEHUS;
KBAaIPATHOTO TPEX WICHA,
JUCKPUMUHAHTA KBAJPATHOTO YPaBHEHUS
Y KBaIPAaTHOTO TpEXUsIeHa, KOPHS
KBaJIPATHOTO TPEXWIeHa; OMKBAAPATHOTO
YpaBHEHUS,

ce0licmea KBaIpaTHOTO TPEXWIEHA;
meopemy Buera nu 00paTHyIO el TeOpeMmy.
3anucvisams 1 1OKa3BIBATH HOPMYITY
KOpHEeH KBaIpaTHOTO YpaBHEHHUSI.




Coaepixanue yueOHOro
MarepuaJia

Homep
naparpad

Koun
YeCTBO
4JacoB

XapakTepucTHKA OCHOBHBIX BH/10B
AeSITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelicTBHII)

HccenenoBaTh KONMMYECTBO KOPHEN
KBaJPAaTHOTO YPABHEHUS B 3aBUCHMOCTHU
OT 3HaKa ero JUCKpMMHUHAHTA.
okazvieame meopemoi. Buera(mpsimyro
1 00paTHYI0), O pa3I0oKEeHUU
KBaJPATHOIO TPEXUYJIEHA HA MHOKHTEIIH,
O CBOMCTBE KBaJpaTHOI'O TPEXUICHA

C OTPULATEIBHBIM TUCKPUMUHAHTOM.
Onucvieams HaIPUMEP aXMETOA3aMEHBI
IIEPEMEHHOM IS PEIICHNs] YPAaBHEHH.
Haxooums xOpHU KBaJlpaTHBIX
YPaBHEHHI PA3JIIMYHBIX BUJOB.
[TpumensTs Teopemy Bueta u o6paTHyio
el TeopemMy. BBITTOTHATE pa3iokeHue
KBaJIpaTHOI'O TPEXWJIEHA HA MHOKUTEIIH.
HaxonuTte KOpHM ypaBHEHHUI, KOTOpPbIE
CBOJATCS K KBagpaTHbIM. COCTaBIIATh
KBaJIpaTHbIC YPAaBHEHUS U YPABHCHHS,
CBOJALIUECS K KBaJPATHBIM,
ABJIAIOIINECS MATEMATHYECKUMU
MOJIETISIMU PEAJIbHBIX CUTYaLUH

IToBTOpEeHuUe
U CHCTeMATH3alusA
y4ye0HOro Mmarepuasia

10

YnpakHeHUS AJIAOBTOPEHUIKYypca8 Kiacca

KontponbraspadoTaNe7




KanengapHo-TeMaTH4YecKoe NJIAHHPOBAHHE
Ha2023-2024y4yebnbliiroa(3uacaBuenenio,scerol02uacon)

Ne T Kosmuectsolll1anupyem @akTuueck
n/m emMa ypoka 4acoB asl naTa asi nara
nposefeHusi NPOBCACHUA
1 2 3 4 5
1. | PanmonanbHbBIC qpOOH 1 02.09.
2. | PanmonanbHble podu 04.09.
3 OCHOBHOE CBOMCTBO pallMOHAILHOM JIPOOH 06.09.
4 OCHOBHOE CBOMCTBO pallMOHAILHOM IPOOH 09.09.
5 OCHOBHOE CBOMCTBO pallMOHAIBHON IpoOH 11.09.
CrnosxeHue v BBIYUTAaHUE 13.009.
6.
paMoHaIBHBIX AP00ei ¢ OTMHAKOBBIMH
3HaMEeHAaTesIMU
CrnosxeHue ¥ BBIYMTaHHUE PALIMOHAIBHBIX 16.09.
7. | npoGeii ¢ OIMHAKOBBIMH 3HAMEHATEISIMU
Crno)xeHHe ¥ BBIYUTAHUE PAITAOHATBHBIX 18.09.
8. | npo0eit ¢ 0JMHAKOBBIMH 3HAMEHATEIISIMUA
CrnoxeHre 1 BBIYNTaHUE PATMOHAIBHBIX IPO0ei ¢ 20.09.
9. | pa3HbIMH 3HaMEHATEISIMH
CroxeHre 1 BBIUNTaHHE PAITMOHAIBHBIX IpO0eii ¢ 23.09.
10. | pa3HbIMU
3HAMEHATEISIMU
CrnoxeHue ¥ BBIYMTAHHE PAIIMOHAIBHBIX IPOOCH ¢ 25.09.
11. | pa3HBIMH 3HaMeHATEISAMH
CrnoxeHre 1 BEIYUTaHHE PATMOHAIBHBIX IPO0ei ¢ 27.09.
12. | pa3HbIMH 3HAMEHATEIIAMU
CroxeHne ¥ BEIYUTaHHE PAITMOHANBHBIX IPO0ei ¢ 30.00.
13. | pa3HbIME 3HAMCHATEIISIMU
CrnosxeHue ¥ BBIYMTaHHUE PAllMOHAIBHBIX Ipo0Oeil ¢ 02.10
14. | pa3HBIMU 3HAMEHATEISAMU
KonTtpoubsnasipaboraNelno 04.10.
15. | Teme «CoxkeHHe H BBIYMTAHHE PANIMOHAJIBLHBIX
apooei»
16 YMHOKEHUE U JIeJIeHHE pallMOHAIbHbBIX IpoOeit 07.10.
YMHOXKEHHUE U JiefIeHHE PallMOHAIbHBIX APOOEi. 09.10.

17.

Bo3Benenue parnroHanbHON ApOOH B CTETICHB




18.

YMHOXEHUE U JIeJICHUE PAIlMOHAIBHBIX IPOOCH.
Bo3sBenenue panroHaibHO# 1podu

11.10

B crenens
VYMHOEHHE U JAEJICHUE PALMOHAIBHBIX APOOEH. 14.10.
19 Bo3Benenune panoHanbHOM Jpodu B CTENEHb
20 ToxxnecTBeHHbIe TPe0Opa3OBaHUs PAIHOHATBHBIX 16.10.
" | BBIpaKEHHIA
21 ToxnecTBeHHBIC MPeoOpa30BaHMsI PAITUIOHATBLHBIX 18.10.
" | BBIp@KeHHH
29 ToxxnecTBeHHBIEC TPEOOPA30BAHMS PAIIMOHATBLHBIX 21.10.
" | BBIp@KEHHH
23 ToxnecTBeHHBIE TIPe0Opa30BaHUS PAMOHATBEHBIX 23.10.
" | BBIp@XKEHHH
KonTposabHas padora Ne 2 mo teme 25.10.
o4 «YMHOKeHHUe, eJIeHue
" | [Ipeodpa3oBanue palHOHAJIBHBIX APOOEii»
o5 PaBHOCWUIIBHBIE ypaBHEHUS. PaninonanbHbIe 06.11.
" | ypaBHEHHS.
26 PaBHOCUIIBHBIE ypaBHEHUS. PaninonanbHbIe 08.11.
" | ypaBHEHWSL.
o7 | PaBHOCHIbHBIC ypaBHCHHA. PanmoHabHEe 11.11
" | ypaBHCHHSI.
o8 CreneHsp C 1eIbIM OTPULIATEILHBIM TOKa3aTeIeM 13.11.
29 CreneHsb ¢ 1eNIbIM OTPULIATENIBHBIM TTOKa3aTesIeM 15.11.
30 CreneHb € LI€TbIM OTPULIATENIBHBIM TOKa3aTeIeM 18.11.
31 CreneHsp C 1eIbIM OTPULIATEILHBIM TTOKa3aTeIeM 20.11.
32 CBoJiCTBa CTETEHU C LIEJIBIM [10Ka3aTeNeM 22.11.
33 CBoJCTBa CTENIEHN C LIEJIBIM [10Ka3aTeNeEM 25.11.
34 CBolicTBa CTEIEHU C LIEIBIM [TOKa3aTeIEM 27.11
35 CBOJCTBA CTENEHN C LICJIBIM [10Ka3aTeIEM 29.11.
36 DyHKIUA yzku. ee rpaduk 02.12.
' x
37 | OyHKIHMA yzku. ee rpaduk 04.12.
! x
3g, | PyHKIMA y=KH. ee rpapux 06.12.
' x
k
39 | OyHKIMA y="uce rpaduk 09.12.
' x
40 [ToBTOpEeHUE U cucTeMaTU3aLUs yueOHOTO 11.12.

MaTepuaa




[ToBTOpEHME U cucTemMaTu3alus yaeOHOro

13.12.

41.
MaTepuala
KonTtpouabHasipadoraNe3no Tteme «CBoiicTBa 16.12.
42. | cTemeHH ¢ 1eJIBIM NMOKa3aTeJaeM»
13 [ToaroroBka K KOHTPOJIbHOH padore 3a | 18.12.
" | moiyroaue
a4 Pyéesrcnwrit konmpons 3a | nonyzooue 20.12.
45, | Oynkuusy=x2ee rpadux 23.12.
46. | ®ynkuusy=x2ee rpaduk 25.12.
47. | Oynkuusy=x’ee rpaduk 27.12.
KBanparusie kopHHu. Apudmernueckuit 13.01.
48. | xBagpaTHBIN KOPEHb
KBanparusie kopHH. Apudmernueckuit 15.01.
49. | xBaJpaTHBIN KOPEHB
KBanparasie kopHu. Apudmernaeckuit 17.01
50. | kBaapaTHBIA KOPEHb
KBanparusie kopHH. Apudmernueckuit 20.01.
51. | KBaJpaTHBIN KOPEHb
52. | MHOeCTBO U €0 3JIEMEHTHI 22.01.
53. | MHOX€eCTBO U €ro 3J1€MEHThI 24.01.
54 [TogmuoxecTBa .Onepanust ¥ HaJl MHOXKECTBAMHU 27.01.
55 [TonmHOkecTBa .Onepanuy HaJ MHOKECTBAMHU 29.01.
56. | UucnoBble MHOXKECTBA 31.01.
57. | Uucnosble MHOXKECTBA 03.02.
58 CaoiicTBa apu(PMETHIECKOTO KBAAPATHOTO 05.02.
" | KopHs
59 CaoiicTBa apu(PMETHIECKOTO KBAAPATHOTO 07.02.
" | KopHs
60 CaoiicTBa apuPMETHIECKOTO KBAAPATHOTO 10.02.
" | KOpHA
ToxnecTBeHHbIE IPE0OPa30BaHUS BBIPAXKEHUIA, 12.02.
61 | Comepammx apu(METHYECKUE KBAIPATHBIC
" | Kopau
ToxxaecTBeHHBIE TPe0Opa30BaHUs BBIPAKCHHUIH, 14.02.
60 | conepanmx apupMeTHIECKUE KBaIpaTHbIC
" | KopHH
ToxnaecTBeHHbIe MpeoOpa30BaHMs BBIPAKECHUH, 17.02.
63 | CorepKammx apu(pMeTHIECKUE KBaIpaTHBIC

KOpHHU




ToxxnecTBeHHbIE TPe0Opa30BaHUS BBIPAKECHUIH,
coJiepkanux apudmeTnyeckrue KBaJIpaTHbIe

19.02.

64. Kopau
ToxnecTBeHHBIE TPe0OPa30BaHUS BBIPAKEHHIA, 21.02.
65 | conepranmx apudmeTnyeckre KBaJIpaTHbIE
KOpHU
66. | ®ynkuus y=+/xu ee rpadux 24.02.
67. | ®ynkuus y=+/xu ee rpadux 26.02.
68. | ®yHkuus y=vx 1 ee rpaduk 28.02.
69. [ToBTOpEHME U cucTeMaTU3anus yaeOHOro 03.03.
MaTtepuasa
KourpoabHnas padoraNed no teme «xkBagparubie [05.03.
70. | kopHmu.
JlelicTBATEIBLHBIE YU CJIA»
71. | KBagpaTHble ypaBHEHHUS 07.03.
7 KBagparusie ypaBHeHUs. PerieHre HeMoaHbIX 10.03.
KBaJPAaTHBIX YPaBHCHUU
73 KBanparuele ypaBHeHUS. PereHne HEMOMHBIX 12.03.
KBaJPATHBIX YPaBHEHUU
74, dopMyna KOpHEH KBaIpaTHOTO YPaBHEHHS 14.03.
75 dopMyIa KOpHEW KBAPATHOTO YPaBHEHUSI 17.03.
76. dopMyIa KOpHEW KBAaJPATHOTO YPABHEHUS 19.03.21.03.
77 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 02.04..
78. | Teopema Buera 04.04.
79. | Teopema Buera 07.04.
80. | Teopema Buera 09.04.
81 KoutpoansnasipadboraNeSno 11.04.
" | TeMme«KBaapaTHbie ypaBHEeHU D)
82. | KBagpaTHblii TpexusieH 14.04.
83. | KBanpaTHblil TpexuiieH 16.04.
84. | KBanpaTHblil TpeXuicH 18.04.
85, Perrenue ypaBHEHHI, CBOIAIINUXCS K KBagpatHeiM  [21.04.
ypaBHEHUSIM
86. Perrenue ypaBHEHHI, CBOIAIIMXCS K KBagpatHeiM  [23.04.
YpaBHCHHSIM
87 Pemrenue ypaBHeHMiA, CBOISINXCS K KBagpaTHIM  [25.04.
YpaBHEHUSIM
88, Perienne ypaBHeHHH, CBOIAIIUXCS K KBaapaTHbiM  28.04.
YPaBHCHHSIM
PanmonaneHele ypaBHEHHS KaK 30.04.
89. | MaremaTHUYECKHE MOJICIIN PEATbHBIX CHTYaInui




PanmonanpHbie ypaBHEHHS Kak

02.05..

90. | maremaTH4eCKUe MOJICIH PEATbHBIX CUTYaIUi

PanmonanbHbie ypaBHEHHS KaK 05.05
91. | maremMaTHYECKHE MOJICIH PEATBbHBIX CUTYalHUil

PanmonaneHble ypaBHEHUS KaK 07.05.
92. | MaTemMaTHuYECKUE MOJICIIH PEabHBIX CHTYAIIUIt
93 [ToBTOpEHME U cucTemMaTU3alus y4eOHOTro 12.05.

" | maTepuana

Koutpoabnas padora Ne6no reme «Pemienue 14.05.
94 YPaBHEHU, CBOAAIMMNXCSA K KBAAPATHBIM

YPABHEHHUSIM

[ToBTOpEHME U cucTeMaTH3aIUs 16.05.
95. | YyeOHoro maTepuana 3a Kypc anreOpsl 8 kiacca

[ToBTOpEHUEe 1 crucTeMaTH3aNus y4eOHOTO 19.05.
96. | marepuana 3a Kypc anreOpsl 8 kiacca

[ToBTOpEHME U cucTeMaTU3alys yieOHOTro 21.05.
97. | marepuana 3a Kypc anreopsl 8 kiacca

[ToBTOpEHUe U cucTeMaTH3anus yueOHOro 23.05.
98. | marepuaina 3a Kypc anreOpsl 8 Kiacca

[ToBTOpEHue U cucTeMaTH3anus yueOHOro 26.05.
99. | marepmana 3a Kypc

anreOpbI8KiIacca
100. | MroroBast KOHTpPO/IbHasi padoTa 27.05.

[ToBTOpEHUEe 1 crucTeMaTH3anus y4eOHOTO 28.05
101. | maTepuana 3a Kypc anreOpsI 8 Kiacca

[ToBTOpEHME M cCUCTEMAaTH3AIMS YIeOHOTO 30.06.
102. | matepuana 3a Kypc anre6psI 8 Kiaacca




