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HnaﬂnpyeMble pe3yJbTaThbl 0OCBOCHUA y‘l66HOF0 npeamera «A.JIreﬁpa»

JIMYHOCTHBIMH pe3yJIbTATaAMM U3yUCHUS NpeaMeTa «MaTeMaTukay SBIISIFOTCS CIEAYIOIINE KaueCTBa:

° BOCIIUTAHUE POCCHUICKOW TPAXKITAHCKOW HWIAECHTUYHOCTU: TMATPUOTHU3MA, YBAXEHUS K
OTteyecTBY, OCO3HAHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAyKH

° OTBETCTBEHHOE OTHOIICHWE K YUYEHUIO, TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCS K
CaMOPAa3BUTHIO M CAMOOOPA30BAHUIO HA OCHOBE MOTHBAIIUN K OOYUEHHUIO ¥ TIO3HAHHUIO

° OCO3HAHHBIN BBIOOP U MOCTPOCHHE JaTbHEHIIIEro HHANBUIYATIHLHOTO MapIIpyTa 00pa3oBaHUS
Ha 0a3e OpPUEHTUPOBKM B MHpe Tmpodeccuii u MpodecCHOHANBHBIX NPEANOYTCHHH C y4eTOM
YCTOMYMBBIX TIO3HABATENBHBIX WHTEPECOB, a TaKKe Ha OCHOBE (OPMHUPOBAHUS YBAKHUTEIHLHOTO
OTHOILIEHUS K TPYIY, PA3BUTHS OIbITA yY4aCTUS B COLIMAIIBHO 3HAYUMOM TPY/IE.

. KPUTUYHOCTh  MBIIUICHUS, WHUIUATHBA, HAXOAYMBOCTh, AKTUBHOCTb TMPU PEUICHUU
MaTeMaTHUYECKOH 3a1aun;
° yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAT YIeOHONW MaTeMaTUYECKON NeATETLHOCTH,

Memanpeomemuvimu pe3yjbTaTaMu_U3ydeHUs Kypca « Anredpay siBisieTcs: GOpMUpPOBaHHE
YHUBEpCaJIbHBIX yueOHbIX aeicteuii (YVY ).
Pezynamuenvie YY/I:

L4 YMETh CaMOCTOATCIIbHO OIPCACIIATL LEJIU CBOCTO o6yquI/1;1, CTaBUT U (bOpMy.]'II/IpOBaTB JJIA
ceOs HOBBIE 3aJa44 B y‘~I€6€, Pa3BUBATbL MOTUBBI U UHTCPCCHL CBOEH IT03HABATEIBHOM JACATCIIBHOCTH,
L YMETb COOTHOCHUTH CBOU )Iel\/'ICTBI/IH C INTAaHUPYEMBIMHU PE3YJIbTaTaMH OCYHICCTBIIATE KOHTPOJIb

CBOCH JIEATENHHOCTH B MPOIIECCe TOCTIKEHUS pe3yibTaTa, OMpelesiTh CIOoCcOObI AeMCTBHI B paMKax
MPEJIOKEHHBIX YCIOBHM M TpeOOBaHWUW, KOPPEKTUPOBATh CBOW JCHCTBHUS B COOTBETCTBHH C
HU3MEHSIOLIENCS CUTYyallue;

L NMOHMMAaTh CYHIHOCTb AJITOPUTMHUYCCKUX Hpel[HI/IcaHI/Iﬁ u yMCTb IIGfICTBOBElTI: B COOTBECTCTBUU
C TIPEJIOKEHHBIM aJITOPUTMOM

° B JMAJOTe C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITENLHO BBIPAOOTAHHBIE KPUTEPHUU
OIICHKH.

Ilo3nasamenvuvie YY/I:

L YMCETh OIIPCACIIATH IMOHATHA, CO3/1aBATh 0606IH6HI/I$I, YCTaHaBJIMBATb aHAJIOTHH,
KJIacCU(PUITUPOBATH, CAMOCTOSTEIHFHO BHIOMPATh OCHOBAHMS M KPUTEPUH VIS KJIACCU(DUKAITUY;

. OCYIIIECTBISITH CPAaBHEHUE, KIacCU(DUKAINIO, CAMOCTOATEIHHO BEIOUPAsi OCHOBAHUS U
KPUTCPUU TJI1 YKAa3aHHBIX JIOTHYCCKUX onepaunﬁ;

° CTPOUTH JIOTUYECKH OOOCHOBAHHOE PACCYKJCHHE, YMO3aKIIOUYCHHE, JeJaTh BBIBOIBI,
BKJIIO4asA YCTAHOBJICHUC NTPUYHNHHO-CJICACTBCHHBIX CBH3€I\/JI;

. yMETh BUJETh MaTEeMaTHYECKyI0 33Jayy B KOHTEKCTE MNpPOOJEMHOW CHUTyalli B JAPYTUX
JUCLUIUIMHAX, B OKPY>KaIOLIEH KU3HU;

L YMCTb TIOHUMATb W HCIOJIB30BAThH MATCMATHYCCKUC CPCACTBA HAIrJIAAHOCTU  JIA
WUTFOCTPAIIMH, HHTEPIIPETAIINH, apTyMEHTAIIIH

° YMETh OIpeAesaTh BO3MOXKHBIE MCTOYHHKH HEOOXOIMMBIX CBEACHHM, MPOU3BOIUTH MOUCK

nH(pOpMalluY, aHAIU3UPOBaTh, OLIEHHWBATH €€ JOCTOBEPHOCTh M NPUHUMATh PEIIEHUS B YCIOBMSX
HETOJIHOM UM 30BITOYHON MH(POPMALINY;

J YMETh BBIBUTATh TUTIOTE3BI MIPU PELICHUH 33/1a4H, TOHUMATh HEOOXO0AUMOCTh UX POBEPKHU;

J YMETb HCIOJb30BaTh KOMITBIOTEPHbIE 1 KOMMYHHMKAI[MOHHBIE TEXHOJIOIMHU KaK MHCTPYMEHT
JUISL JOCTUIKEHMSI CBOUX LIETIEH.

KommyHnukarusubie YY/:

o CaMOCTOSITENIbHO OPraHN30BbIBAaTh YUeOHOE B3auMO/IeiicTBUE B rpyIIe (ONpeaesaTs oommue
LI€JI1, JJOTOBApUBATLCS APYT C APYTOM U T.1.);

. OTCTauBasi CBOIO TOUYKY 3pEHUS, IPUBOJUTH ApIryMEHTHI, OJATBEPKaas UX (haKTaMu;

o B JJMICKYCCUU YMETh BBIJIBUHYTb KOHTPapryMEHTHI,

. YUHUTHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHUIO, C JOCTOMHCTBOM IIPU3HABATh

OIMMMUOOYHOCTH CBOETO MHEHHMSI (€CIIM OHO TAaKOBO) U KOPPEKTHUPOBATH €TO0;



J MMOHHMMasl IO3ULIMIO IPYTOro, pa3inyarh B €r0 peur: MHEHHUE (TOUKY 3pEHHs ), J0Ka3aTeIbCTBO
(aprymeHTsl), (paKThl; TUIOTE3bI, AKCHOMBI, TEOPHH;

J YMETb B3IJIIHYTh Ha CUTYAIUIO C MHOW MO3UIMH U JOTOBAPUBATHCS C JIFOJIBMU HHBIX
HO3UILINH.

IIpenmeTHble pe3yJbTaThI:

1) OCO3HaHME 3HAUYEHUS] MATEMAaTHUKHU JJIs IOBCEAHEBHOM KHU3HU YEIIOBEKa,

2) NpEeACTaBICHUE O MAaTeMaTHUECKOW HayKe Kak cdepe MaTeMaTH4ecKOd HesTelnbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIsl pa3BUTHSI LIMBUIIN3ALINY;

3) pa3BuTue yMeHU paboTaTh ¢ y4eOHBIM MaTeMaTHUYECKUM TEKCTOM (aHATU3UPOBAThH, U3BIIEKAThH
HEOO0XOUMYI0 HMH(POpPMALMIO), TOYHO M TIPAaMOTHO BBIPaKaTb CBOM MBICIM C IPUMEHEHHUEM
MaTeMaTHYECKOM TEPMHHOJIIOTUM W CHUMBOJIMKH, MPOBOJIUTH KIACCU(HUKAIMH, JIOTHUYECKHE OOOCHO-
BaHUS;

4) BnageHue 6a30BbIM MOHSITUHHBIM alIapaToM IO OCHOBHBIM pa3JielaM COACpKaHMS;

5) cuctematuueckue 3HaHUS O (PYHKIUSAX U UX CBOMCTBAX;

6) MpakTUYECKH 3HAYMMbIE MATEMAaTUYECKWE YMEHMSI M HaBBIKM, UX NPUMEHEHHE K DPELIECHUIO
MaTeMaTHYeCKUX U HEMaTeMaTUYeCKHX 3a/1ad, IPeIoIaratomee yMeHHs:

. BBIIIOJIHATH BBIUYUCIICHUS C ACHCTBUTEIBHBIMU YHCIaMHU

. pelaTh ypaBHEHUs, HEPAaBEHCTBA, CUCTEMbl YPAaBHEHUH U HEPABEHCTB

. UCTIONIb30BaTh alNreOpamyecKuil sI3bIK IS ONMCAHMS TPEAMETOB OKPYXKAIOMIET0 MHpa M
CO3/1aHUS COOTBETCTBYIOIIUX MaTEMAaTUYECKUX MOAEIEN

. IIPOBOJIUTH NIPAKTUYECKUE PACUETHI: BBIUMCICHUS C NMPOLICHTAMH, BBIYUCIICHUS C YUCIOBBIMU

MOCJIEIOBATEILHOCTAMH, BBIYUCICHUE CTATUCTHYECKUX XapaKTEPUCTHUK, BBITIOJHEHHUE MPHUOIMKEHHBIX
BBIYHCIICHUIA,

. BBITIOJTHATH TOXKIECTBEHHBIE TIPE0OPa30BaHMsI HaJl BRIPAKCHUSIMHU;

. BBITIOJTHSATH ONIEPAIlMK HAJI MHOKECTBAMU;

. UccleoBaTh QYHKIIMH U CTPOUTH UX TPadUKH;

. YUTATh W HCIIOJI30BaTh WH(OPMAIUIO, IMPEJCTABICHHYIO B BHJE TaOJUIBI, JHATPAMMEBI
(cTonmbuaToi WM KPyroBoi), B rpa)uuecKOM BHU/IE;

. peniaTh MpoCcTeiine KOMOMHATOPHBIC 3a/1a91

Pe3yJII>TaTbI 110 pasaejgam

Paznen BrIlTyCKHHUK HaydnuTcs BrinmyckHHK ITOITy9uT

BO3MO>XHOCTDb

a) * OIIEpUPOBATh MOHATUAMU * BBINOJHATH MHOTOLIIArOBBIE
Anrebpanyeckue «TOXKIECTBOY», KTOXKIAECTBEHHOE npeoOpa3oBaHus pallMOHATBHBIX
BBIPAKECHUS peoOpa3oBaHuey», peliaTh 3aauu, BBIPAKCHUM, IPUMEHSSI IIUPOKUI

0) YpaBHeHus

coJiepkale OyKBeHHbIE JJaHHBIE;
pabotatsb ¢ popmynamu;

* BBITNIOJIHATH MPEOOpazOBaHUs
BBIPAKECHUH, COJIEPIKAIIUX CTETICHU
C LIETIBIMU MTOKA3aTeNs MU U
KBaJ[paTHBIC KOPHH;

* BBITMIOJIHATH TOXK/IECTBEHHBIE
npeoOpa3oBaHMs paIIMOHATIBLHBIX
BBIPAQ)KEHUI Ha OCHOBE MTPABUII
JEUCTBUAN HAJl MHOTOWICHAMH U
asreOpandeckuMHu ApoOsmMu;

* BBIIOJIHATH PA3JI0KEHUE
MHOT'OYJICHOB HAa MHO>KUTEIH.

*pelaT OCHOBHBIE BUJIbI
palMOHAIBHBIX YPABHEHHN C OJHOU
IIEPEMEHHOM, CUCTEMBI IBYX

YpaBHEHUH C ABYMsI IEPEMEHHBIMY;

HabOp crocoOOB 1 MPUEMOB;

* IPUMCHATH TOXKACCTBCHHBIC
npeoOpa3oBaHus JIJIs PEIICHUs 3a/1a4
U3 Pa3JInYHBIX Pa3/IesioB Kypca.

*OBJIIETh CIIELUAILHBIMU
npuéMaMi peleHus] ypaBHEHUH U
CUCTEM YPaBHEHUI; YBEPEHHO
IIPUMEHATH almapar ypaBHEHUH JJs
peleHus pa3sHooOpa3HbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB,
NPaKTUKHU;

* IPUMEHSTH TpapuuecKue




B) HepaBencTtBa

* IOHUMAaTh YPaBHEHHUE KaK
BAKHEWIIIYI0O MAaTEMATHYECKYIO
MOJIENIb ISl OTIUCAHUS U U3YUYCHUS
Pa3HOOOPAa3HBIX PEATHHBIX
CUTyaluH, penaTb TEKCTOBbIE
3aJla4d anreOpandecKuM METOJIOM;
* IPUMEHATH rpaduyeckue
MIpEICTaBICHMS ISl UCCIIEI0BAHUS
YPaBHEHUH, UCCIEA0BAHUSA U
pEeUIeHUs] CUCTEM YPABHEHUM C
JBYMsI IEPEMEHHBIMHU.

*[IOHUMAaTh U IPUMEHSITh
TEPMHUHOJIOTHIO U CUMBOJIUKY,
CBSI3aHHBIE C OTHOIIICHHUEM
HEpPaBEHCTBA, CBOMCTBA YUCIIOBBIX
HEPaBEHCTB;

* pelaTh JIMHEHBIE HEPABEHCTBA C
OJIHOM NIEPEMEHHOU U UX CUCTEMBI;
pelaTh KBaJipaTHbIE HEPABEHCTBA C
oropoit Ha rpaduueckue
MPEJICTABIICHUS;

* IPUMEHAThH anmnapaT HEPaBEHCTB
JUISL pEIIEHUS 3aa4 U3 Pa3IMYHbIX
pa3zienoB Kypca

MIPEACTABIICHUS 1JIs1 UCCIIE0OBAHMS
YpaBHEHUH, CUCTEM ypaBHEHUI,
coJiepKaimx OyKBEeHHbIC

K02 PHUIINEHTEI.

*pa3HOOOpa3HBIM IpUEMaM
JI0Ka3aTeIbCTBA HEPABCHCTB;
YBEPEHHO TIPUMECHSTH armapar
HEPABEHCTB IS PELICHHUS
pa3HOO0OPAa3HBIX MATEMATHICCKHIX
3aj1a4 ¥ 3a]1a4 U3 CMEIKHBIX
NPEMETOB, TPAKTUKH;

* IPUMEHSATH rpaduyecKre
NPECTaBICHUS IJIsl ICCIICIOBAHMUS
HEPaBEHCTB, CUCTEM HEPABEHCTB,
cojiepKanx OyKBEHHbBIC
KOA(PUITUECHTHI.

YucnoBsie *TIOHMMATh TEPMUHOJIOTHIO U *pa3BUBATH MPECTABICHUE O
MHO>KECTBA CUMBOIIMKY, CBSI3aHHBIE C TOHSITHEM MHO>KECTBAX;
MHOECTBA, BBITIOJIHATH OTEepaIiuu * pa3BUBAThH MPEJCTABICHUE O YUCTIC
HaJ MHOXXECTBAMH; Y YHUCTIOBBIX CHUCTEMaX OT
* HCTIOJB30BaTh HAYaJIbHbIC HATYPaIBHBIX 10 JCHCTBUTEIBHBIX
MPEACTABJICHUS O MHOXECTBE YKCeN; O POJIU BBIYUCICHUN B
JIEHCTBUTEIBLHBIX YUCE. MIPAKTHKE;
* Pa3BHUTH U YIIIYOUTH 3HAHUS O
JIECSITUYHOM 3a1icu
JNEHCTBUTENBHBIX YHCET
(mepuoguveckue u
HENepUoANYECKUe Apodu).
OyHKIMH *I[IOHUMAaTh M UCITOJIb30BATh *TIPOBOJIUTH UCCIICIOBAHMUS,

(yHKIIMOHATIBLHBIC TIOHATHUS, S3bIK
(TepMHHBI, CHMBOJIMYECKHE
0003HAYCHHUS);

* CTPOUTH TpaHUKH AIEMEHTAPHBIX
(GbyHKIUH, HccaenoBaTh CBOMCTBA
YHUCJIOBBIX (PYHKIIMI Ha OCHOBE
W3YYEHHUS MMOBEACHUS UX TPadUKOB;
* IOHUMATh (PYHKITHIO KaK
BAKHEUIIIYI0O MATEMATUYECKYIO
MOJIEJTb JIJISl OTIMCAHMS TIPOIIECCOB U
SIBJICHUI OKpPY>KaroLIero Mupa,
MIPUMEHSATH (PYHKITMOHAIBHBIN SI3BIK
JUTSL OTIUCAHUSI M UCCIIEIOBAHUS
3aBUCUMOCTEN MEXITY PU3NIECKUMHU
BEJIMYMHAMU;

* IOHUMATh W UCTIOJIH30BATh SI3bIK
MOCIIEI0BATEIbHOCTEN (TEPMUHBL,

CBSA3aHHBIE C U3YUYEHHEM CBOWCTB
(GyHKIM, B TOM YuCIIe ¢
UCIIOJIb30BaHUEM KOMIIBIOTEPA; HA
OCHOBE I'pa()MKOB N3YUYEHHBIX
byHKLIUH CTpOUTH OoJiee CI0XKHbIE
rpaduku (KyCOUHO-3a/1aHHbBIC, C
«BBIKOJIOTBIMM» TOUKaMH U T.I1.);

* ICIIOJIb30BaTh (PYHKIMOHAJIbHBIE
IIPEJICTaBJICHUS U CBOICTBA
GyHKIUH perieHns MaTeMaTH4YeCKUX
3aJa4 U3 pa3InuydHbIX pa3AciioB
Kypca;

* pemaTb KOMOMHUPOBAHHBIE 331241
C IpUMeHeHueM QopMyiy n-ro
YJIEHA ¥ CYMMBI [IEPBBIX N WIEHOB
apu(PpMETHIECKON U TEOMETPHUIECKOMN
IIPOrPECCU, IPUMEHSISI TIPU ATOM




CUMBOJIMYECKHE 0003HAUCHUS)

* IPUMEHSATH (POPMYJIbI, CBS3aHHBIE C
apu(pMeTUYeCKO U reOMeTPUIECKOM
IIPOTPECCUSIMH, U anmapar,
c(hOpMHUPOBAHHBIN MPU U3yUYECHUU
JAPYrUX pa3/esioB Kypca, K peIeHUI0
3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3
pEaTbHOM JKU3HU.

annapar ypaBHEHUH U HEPaBEHCTB;
*[IOHMUMATh apU(PMETUIECKYIO U
reOMETPUUYECKYIO TPOrPECCUU KaK
(GYHKIIMM HaTypajabHOIO apryMEHTa;
CBSI3bIBaTh apU(PMETHUECKYIO
IIPOTPECCHUIO C TUHEHHBIM POCTOM,
reOMETPHUYECKYIO — C
HKCIIOHEHIIUAJIbHBIM POCTOM.

JJIEMEHTBI
MPUKIIATHON
MaTeMaTUKU

*HCII0JIB30BATh B XOJI€ PELICHUS
3aJ1a4 3JIeMEHTapHbIE
IIPE/ICTaBJICHMS], CBSI3aHHBIE C
NpUOTMKEHHBIMY 3HAUEHUSMU
BEJIMYMH;

* MCIOJb30BaTh MPOCTEHIINE
CrocoObl MPEJICTABICHUS U aHAIM3a
CTaTUCTUYECKUX JTAaHHBIX;

* HaXOJUTh OTHOCHUTEJIbHYIO YaCTOTY
1 BEPOSITHOCTH CIIy4aiiHOTO
COOBITHS;

* pemath KOMOMHATOPHBIE 33/1a4U Ha
HaXO0XXJCHHE YHCiIa 00BEKTOB WIIH
KOMOWHAIIHUN.

*[IOHSATH, YTO YUCIIOBBIE JAHHBIE,
KOTOPBIE UCITOJIB3YIOTCS [T
XapaKTepUCTUKU OOBEKTOB
OKPY’KAaIOILET0 MUPA, SBJISIFOTCS
[IPEUMYILECTBEHHO
IpUOIMKEHHBIMU, YTO TI0 3aIUCH
npuOIMHKEHHBIX 3HAYCHUH,
coJiepKaluxcs B MH(HOPMaLMOHHbBIX
HCTOYHUKAX, MOXKHO CYJUTh O
MOTPEIIHOCTH MPUOIMKEHNUS;

* [IOHATh, YTO MOTPEIIHOCTD
pe3ynbTaTa BBIYUCICHUN JOJKHA
OBbITh COM3MEPHMA C IOTPELIHOCTHIO
UCXOJHBIX JTAHHBIX;

* IproOpecTy epBOHAYATIbHBIN
OTIBIT OPTaHU3aLMU cOOpa TaHHBIX
IIPY [IPOBEJIEHUH OIIPOCca
0O0IIECTBEHHOI'0 MHEHHUS,
OCYILIECTBJIATh UX aHAJIN3,
IIPEACTABIIATH PE3YyJIbTaThl OIpoca B
BUI€ TaOJIMIIbI, TUATPAMMBI;

* IpUOOPECTU OMBIT NPOBEACHUS
CIIy4alHBIX 9KCIIEPUMEHTOB, B TOM
YHUCJIE C IOMOUIBI0 KOMIIBEOTEPHOTO
MOJIETIMPOBAHUs, UHTEPIPETALUN UX
pE3yNbTATOB;

* HAYYUTHCS HEKOTOPBIM
CHEIHMaIbHBIM MPUEMaM pelIeHUs
KOMOMHATOPHBIX 3a/1a4.

IInanupyemsie pe3yiabTarsl 0 popmupoBanniw UKT komnerenTHOCTH:
® CO37aBaTh PA3IUYHBIC TEOMETPHUUECKUE OOBEKTHI C UCIIOIB30BAHIEM BO3MOKHOCTEH CHeIIMaTbHbIX
KOMIIBIOTEPHBIX HHCTPYMEHTOB;
e co3/aBaTh rpapuuecKue 0ObEKTh IPOBEAECHUEM PYKOM MPOU3BOJIbHBIX JIMHUI € UCIIOIB30BaHUEM
CHELMATN3UPOBAHHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB M YCTPOWCTB

IIEPEMEHHBIX.

Conep:xanue o0ydyenuss ajaredope B 7-9 kiaccax
1. Auredpaunveckue BbIpaKeHHUS
e BrIpaxkeHue ¢ NepeMEHHBIMA. 3HAYEHHNE BBIPAXKEHUS C IEPEMEHHBIMU. J[onycTHMBIE 3HAYECHHE

e ToxnectBo. ToxecTBEHHbIE TPEOOPa30BAHUS aNreOpanyecKux BoIpakeHUH. Jloka3aTenbcTBO

TOXKICCTB.

e CreneHb C HATYpaJIbHBIM MOKA3aTEIEM U €€ CBOMCTBA.

e Opuounensl. OHOWIEH cTaHAapTHOrO BUAa. CTENEeHb OTHOWICHA.

e MuorowieHsl. MHOrowiIeH cTaHaapTHOTO BUuAa. CreneHs MHOrowieHa. CiokKeHue, BBIMUTaHHE U
YMHOK€HUE MHOTOYJICHOB.




DopMyIbl COKPAIEHHOTO YMHOXEHUS: KBaApaT CYMMBI ¥ KBaJIpaT Pa3HOCTH JIBYX BBIPAKECHHM,
IIPOU3BENICHUE PA3HOCTH U CYMMBI JBYX BbIpak€HUI. Pa3HOCTH KBaapaToB ABYX BelpaxkeHU. Cymma u
Pa3HOCTh KyOOB JIBYX BBIpa)KEHUH.

PaznoxeHne MHOrO4JICHOB HAa MHOKUTEH. BbiHEceHHe 00111ero MHOXKUTES 3a CKOOKH. MeToa
IPYNIHPOBKH.

KBagpartsslit Tpéxunen. Kopens kBagparHoro tpéxunena. CBolcTBa KBaIpaTHOTO TPEXUICHA.
PasnoxxeHue KBagpaTHOro TpEX4WieHa HA MHOKUTEIH.

Panmonansubie BeipakeHus. Llenbie BeipaskeHus. J{poOHbIe BeIpaxeHus. PanmoHanbHas qpoob.

OCHOBHOE CBOWCTBO pallMOHaNbHOH 1pobu. CioxeHue, BbIYNTaHUE, YMHOKEHHE U JICJIEHUE
palMoHaNbHBIX ApoOeil. Bo3Benenue panmoHabHON IpoOu B cTeneHb. ToX/1eCTBEHHbIE
peoOpa30BaHuUs PAllMOHAIBHBIX BBIPAXKEHUH.

Crenens C LeIbIM [TOKA3aTENEM U €€ CBOMCTBA.

KBanparusie kopHH. ApudMeTHUeCKuil KBaJpaTHBI KOPEHb M €r0 CBOKWCTBA. TOX/IeCTBEHHbIE
peoOpa3oBaHus BBIPAKEHHUH, COJEPKAILIMX KBAJAPAaTHbIE KOPHH.

YpaBHeHust

VYpaBHeHue ¢ ogHOM nepemeHHo. Kopenb ypaBHeHus. PaBHocwiibHBIE ypaBHEHUS. CBOWCTBA
YPaBHEHUH C OJTHOM NIEPEMEHHOU. Y paBHEHHE KaK MaTeMaTH4ecKasi MOJEIb PEAIbHON CUTYALUH.
JIuneniHOE ypaBHEHHE.

KBagparnoe ypaBHenue. @opmyna KOpHER KBapaTHOro ypaBHeHMs. Teopema Buera.
PanmonaneHele ypaBHeHHs. PenieHne palioHaNbHbIX YPABHEHUH, CBOIAIIMXCS K IMHEWHBIM WIN K
KBaJPAaTHBIM YPaBHEHUSIM.

Pemenne TeKCTOBBIX 33714 C MOMOIIBIO PALIMOHAIBHBIX YPABHEHUN.

VYpaBHeHMe ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEeHUs ¢ 1ByMs NepeMeHHbIMU. JInHeiiHoe ypaBHeHue

C IByMs MIEPEMEHHBIMH U €T0 rpaduK.

Cucrembl ypaBHEHUH ¢ 1ByMs iepeMeHHbIMU. ['paduueckuii MeTo ] perieHnst CUCTEMbl YpaBHEHUH C
IBYMsI IEpEMEHHBIMU. PellleHne cucTeM ypaBHEHHUH METOJIOM MOACTaHOBKHU U cilokeHus. Cucrema
JIBYX YPABHEHUH C ABYMS IEPEMEHHBIMM KaK MOJIENb PEAJTbHON CUTYallUH.

HepagencrBa

UucnoBsle HEPaBEHCTBA U UX cBoicTBa. ClI0)KEHHE U YMHOKEHUE YHCIIOBBIX HEpaBeHCTB. OlieHUBaHNE
3Ha4YeHUs BeIpakeHHs. HepaBeHCTBO ¢ 0HOM nepeMeHHO. PaBHOCHIIBHBIE HEpaBeHCTBA. YHUCIIOBBIE
IpOMEeXYTKU. JIMHEWHbIE U KBaJipaTHbIE HEPABEHCTBA C OJIHOM NepeMeHHON. CUCTEMBI HEPABEHCTB C
OJIHOM TIEPEMEHHOM.

Yucj10BbIe MHOKECTBA

MHoecTBO U ero aneMeHThl. CriocoObl 3a1aHusl MHOKeCTB. PaBHbIe MHOecTBa. [lycToe MHOXKECTBO.
[TonmHOkecTBO. Oniepanuu HaJl MHOKECTBaAMU. MIuTrocTpanus COOTHOLIEHUH MEXKAY MHOKECTBAMHU C
MOMOUIBIO AUArpamMm Jitlepa.

MHoxecTBa HaTYPAJIbHBIX, LEJIBIX, PALIMOHAJIBHBIX YHCEIL.

[IpencraBnenue o0 UppalMOHANBHOM yHcie. MHOXeCTBO JIeHiCTBUTENBHBIX uncen. [IpencraBienue
JIEHCTBUTEIHLHOTO YKCIIa B BUIe OECKOHEUHON HEMEPHOINIECKON AeCATHIHON 1poou. CpaBHEHHE
JNeNCTBUTENBHBIX yncen. CBa3p Mexay MHOxkecTBaMu N, Z, Q,R.

DOyHKIUA

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BeanuuHaMu. [lonstue ¢pynkunn. OyHKIms Kak
MaTeMaTH4YecKast MOJIEIIb PEAIBHOIO Iporecca

Ob6unacTp onpeaeneHus U 00J1acTh 3HaYeHUS (DYHKIUU.

CrniocoObl 3a1aHust PYHKITUH.

I'padux Gpynkuu. [Tocrpoenue rpadpukoB GyHKIUI ¢ TOMOIIBIO IpeoOpa3oBaHuii GuUryp.

Hymu ¢ynkun. [IpomexxyTku 3HakonoctossHCTBa GyHKIH. [IpoMexxyTku Bo3pacTaHus U yOBIBAaHHS
byHKIIHH.

JIuneitnast GpyHKIMsI, 0OpaTHasi MPOMOPIUOHAIBHOCTD, KBaApaTUYHAas (PyHKIHS, UX CBOMCTBA U
rpaduKH.

ITonsatue uncnoBoit nocienoBatenbHOCTH. KOoHEUHbIE M O€CKOHEUHBIE Moce10BaTeaIbHOCTH. CrIocoOb
3a/1aHUs MOCIEN0BATEILHOCTH.



Apudmernueckas u reomerpuyeckas nmporpeccuu. CBoiicTBa uieHOB apupMeTHdecKoi u
reomMeTpuuecKoil mporpeccuit. @opmyssl 001ero uieHa apupMeTHIecKoi 1 reOMETPUIECKOM
nporpeccuit. @opmybl CyMMBI n- MEPBHIX WIEHOB apu(METHUECKON U TEOMETPUUECKON MTPOrpeccuit.

e (CymMMa OECKOHEYHOM reOMETPHIECKOM MPOTPECCHH.

e [IpencraBneHue NepuoINIECKOM IECATUYHOMN 1poOH B BUe OOBIKHOBEHHOH JIPOOH.

6. Dy1eMeHThI NPUKJIAJTHOH MATEMATHKH

e MareMaTuyeckoe MOJICINPOBAHUE.

e [IponenrtHbie pacuérel. PopMyiia CI0XKHBIX IPOLIEHTOB.

o [IpubnmkEHHBIC BHIYUCICHUS. AOCOTIOTHAS U OTHOCUTEIbHAS MOTPEIIHOCTH

e (OcHOBHbIE NpaBUiIa KOMOMHATOPUKHU. YacToTa ¥ BEPOSITHOCTh CITy4alfHOTO COOBITHSI.

e Kiaccuueckoe onpeeneHue BEpOSITHOCTH.

e HayanbeHble cBeieHUs 0 cTaTHCTUKE. [IpecTaBienue TaHHBIX B BUI€ TaOIMIl, KPYTOBBIX U CTOJIOYATHIX
nuarpamm, rpagukoB. CTaTUCTHYECKHE XapaKTEPUCTUKU COBOKYITHOCTH JAHHBIX: CPEHEE 3HAUEHHE,
MoJ1a, pa3Max, MeJJMaHa BEIOOPKHU.

7. Aaredpa B HCTOPUYECKOM PA3BUTHHU

e 3apokaeHue aareOpbl, KHUra 0 BOCCTAHOBICHUH U MPOTUBONOCTaBIeHNH MyxaMMena aib — Xope3m

e lcropust popMHUPOBAaHUS MATEMATUYECKOTO SI3BIKA.

e Kak 3apoauiace uaes KOOpAuHar.

e OTKpbITHE UPPALNOHATBHOCTH.

e U3 ucropuu BO3HUKHOBEHUS (DOPMYJI JJIs PEIICHUS] YpaBHEHHH 3-i U 4-1 cTereHex.

e lcropus pa3BUTHs MOHATUS QYHKLIUH.

e Kak 3aponunack Teopus BepostHocTei. Uncna @ubonayun. 3amaua JI. [Tuzanckoro (PuboHaqumn) o
KpOJIMKaXx.

TemaTuveckoe MJIAHUPOBAHUE
Auredpa. 7 kiaace
( 4 gaca B Hepenmto, Bcero 136 yacoB)
Home Coaepixanue yueOHOro XapakTepuCTHKA OCHOBHBIX
p MarTepuaJia BU/I0B 1eITeJIbHOCTH YYeHUKA
napar (Ha ypoBHe y4eOHBbIX AeiCTBHII)
pada
I'naga 1. /IluHelinoe ypaBHeHHUe 17
C OJIHOM IepeMeHHOM
1 Beenenue B anredpy 3 Pacnosznasame unciosbie
2 JIuneiiHOE ypaBHEHUE C 6 BBIPAKEHUS U BBIPAYKEHHUS C
OJIHOM IIEPEMEHHOU IIEPEMEHHBIMY, JINHEWHBIE
3 Perrenue 3amau ¢ moMoIIbI0 6 ypaBHeHus. [I[puBoANTE TpUMEPHI
YpaBHEHUI BBIPAKCHUH C [IEPEMEHHBIMU,
[ToBTOpEHUE U 1 JIMHEWHBIX YPaBHEHUH.
CUCTEeMAaTH3aIHs YIeOHOTO CocraBnsaTh BEIpaKeHHE
MaTrepuaia C NICPEMCHHBIMU I10 YCIIOBUIO




Konrtponsnas padora Ne 1

3a1a4u. BeInoaHATh
peoOpa3oBaHus BBIPAKEHHIA:
MIPUBOANUTH OAOOHBIE cIaraeMale,
packpsiBaTh ckoOKku. Haxonute
3HAYEHHUE BBIPAKECHUS C
MIEPEMEHHBIMU MPU 3aJJaHHBIX
3HAYEHUSX NIEPEMEHHBIX.
Knaccupunuponath
asreOpandecKre BhIPAXKEHUS.
OnuceIBaTh LENbIE BBIPAKEHHUS.
Dopmynuposams ONPENEICHNAE
JIMHENHOTO ypaBHEHMs. Pemarts
JMHEHHOe YpaBHEHHUE B 001IEM
Buze. HTEpnpeTnpoBaTh
YPaBHEHHUE KaK MaTeMaTHYECKYIO
MOJEJIb pEaIbHON CUTYalUN.
OnuceIBaTh CXeMy peLICHUS
TEKCTOBOMW 3a/1a4uM, IPUMEHSTD €€
JUIsl peLIeHus 3a1a4

Inasa 2. 1lesble BbIpaKeHUs 68
4 ToX1eCTBEHHO PaBHBIE 2 Dopmynuposams.:
BbIpakeHHs1. ToxecTBa onpeoeneHus: TOXKIECTBEHHO
5 Crenens ¢ HaTypalbHBIM 3 PaBHBIX BBIPAXXEHUH, TOKIECTBA,
MOKa3aresieM CTETEeHHU C HaTyPaJIbHBIM
6 CBOICTBA CTCIICHU C 4 IOKa3aTelieM, OJHOYJICHA,
HaTYpaJIbHbIM IOKa3aTeIeM CTaHJIaPTHOT'O BUJa OJHOYIIEHA,
7 OTHOYJICHBI 4 KO3 HIMEHTA OTHOUJICHA,
8 MHoOrowieHsl 2 CTETIEHN OJIHOWIEHA, MHOTOYJICHA,
9 Cro)keHre U BEIYNTAHUE 5 CTCIICHH MHOTI'OYJICHA,
MHOTOYJICHOB CBOMCTBA: CTCIICHHU
KonTpossHas paGora Ne 2 1 C HaTypaJbHBIM [TOKA3aTENIEM,
10 VYMHOXEHHE OHOUWICHA Ha 5 3HaKa CTCTICHH,
MHEOTOWIEH IIpaBWJIa: JOKa3aTeIbCTBA
11 VMHOXEHHEe MHOTOYIICHA Ha 5 TOXKACCTB, yMHOKCHIS
MHOLOWIEH OJIHOYJIEHA Ha MHOTOYJIEH,
12 Pa3jio’keHne MHOTOUICHOB Ha 4 YMHOMKCHHS MHOTO4JICHOB.
MHOKHTENN. BEIHECEHHE /loka3vieams CBOMCTBA CTENIEHU C
OGIIIEro MHOKHTENIS 32 HaTypaJIbHBIM MOKa3aTelIEM.
CKOBKH 3anuceIBaTh U JOKa3bIBaTh
13 Pa3jo’keHne MHOTOUICHOB Ha 4 (opmysbl: mpousseseHus CYMMBI
MHOKHTETH. MeToxn U Pa3HOCTH JIBYX BBIpaKE€HUH,
TPYITHPOBKH Pa3HOCTH KBaJIpaTOB JIBYX
Kontponbaas pabora Ne 3 1 BBIPAKEHUH, KBaJpaTa CyMMBI U
KBaJipaTa pa3HOCTH 1B
14 [IpousBenenne pazHOCTH U 4 Apata pe BYX
. BBIpAXKEHUH, CyMMBI KyOOB U
CYMMBI JIBYX BBIpaKEHUI
pa3HOCTH KyOOB JIBYX
15 Pa3HocTh KBaspaToB ABYX 3 J
. BBIPAKEHUI.
BBIPAKEHUI
Buiyucnamo 3HaueHue
16 KBanpat cymMmbl 1 KBajipat 5 N
. BBIPAYKEHUI C IEPEMEHHBIMHU.
Pa3HOCTH JIBYX BBIPAXKCHUM -
7 Tpeobpasosanie 1 [IpuMeHsITh CBOMCTBA CTETIEHU

MHOI'O4JIEHA B KBaJpaT
CYMMBI WJIX Pa3HOCTH ABYX
BBIPAKCHUI

KontposabHas pabota Ne 4

JUISL IPe00pa30BaHUS BBIPAKEHUH.
BrInosHATE yMHOXKEHUE
OJIHOYJICHOB M BO3BEJCHUEC
OJIHOYJIEHA B CTEMNEHb. [[puBOIUTH




18

CymMa u pa3HOCTh KyOOB
JIBYX BBIpaXCHUHI

19

[IpumeHeHne pa3mMyHbIX
Croco0O0B Pa3I0KEHUS
MHOTOYJICHa Ha MHOKUTENH

[ToBTOpEHUE N
cucTeMaTu3anus yaeOHoro
MaTepuana

Konrponsnas padora Ne 5

OJTHOYJICH K CTaHJaPTHOMY BUJLY.
3anuceBaTh MHOIOYIEH B
CTaHIAPTHOM BHJIE, ONIPEACIIATh
CTEIeHh MHOTOYJICHA.
[TpeoOpa3oBBIBaTH MPOU3BEIACHUE
OJIHOYJICHA ¥ MHOTOYJICHA;
CYMMBI, pa3HOCTH, TIPOU3BEICHHS
JIByX MHOTOYJICHOB B MHOTOYJICH.
BBINONHATE pasnoxeHune
MHOT'OYJIEHA HAa MHOKHTEIH
c1m1ocoOOM BBIHECEHMST OOIIIETO
MHOXHUTEIIS 34 CKOOKH, CITIOCOO0OM
TPYIIUPOBKH, TI0 GOpMyIIaM
COKPAIIEHHOTO YMHOKEHHUS U C
MPUMEHEHHEM HECKOJIBKUX
crtoco0oB. Mcmoab30Bath
yKa3aHHbIC MPEOOpa30BaHUS B
MIPOLIECCE PELICHUS] YPaBHEHUH,
JI0Ka3aTeNIbCTBA YTBEPIKICHHIA,
pelieH s TEKCTOBBIX 3a71a4

I'naga 3. ®ynxkuun

18

20

CBsi3u MEXly BEJIMUUHAMH.
DyHKIMS

21

Crioco0b1 3aanus QyHKIMN

22

I'paduk Qynkuuun

23

Jluneiinas pyHkuus, e€
rpaduK U cBOICTBa

[ToBTOpEHME N
cucTeMaTu3anus yaeOHoro
MaTepuaia

Konrtponsnas padora Ne 6

IIpusooums ipuMepbl
3aBUCUMOCTEH MEX Ty

BeMMYMHAMU. Pa3znuyats cpenu
3aBUCUMOCTEH (PYHKIIMOHAIbHbIE
3aBHCUMOCTH.

Onucovieams nouamus.:
3aBUCUMOM U HE3aBUCUMOU
MePEeMEHHBIX, (QYHKIUH,
apryMmenTa (GyHKIUH; CTIOCOOBI
3a1aHus QYHKITHH.
@OopMyIMpPOBATH OIIPEACIICHUS
obnactu onpenencHus (yHKIIUH,
o0acT 3HaYeHUH (QyHKIINH,
rpaduka GyHKIIUH, THHSHHON
GbyHKIMH, TPIMON
MPOMOPLUOHATILHOCTH.
Buluucnams 3nadenue GyHKIIN
T0 33/IaHHOMY 3HAYEHUIO
aprymenTa. CocTaBisiTh TaOJIHIIBI
3HaueHni GpyHKIuU. CTpOUTH
rpaduk GyHKINH, 3aJaHHOK
tabmmuHo. [lo rpaduky dhyHkImH,
SIBJISIFOLIENCS MOJIENIBIO PEATIBHOTO
rporecca, OnpeeisTh
XapaKTepUCTUKH ITOTO TpoIiecca.
Ctpoutsh rpaduk JIMHEHHOU
(GyHKINU U IPSIMOI
MPOMOPLUUOHATILHOCTH.
OnuceiBaTh CBOMCTBA ITUX

byHKIMIA

I'naea 4

Cucrembl JIMHEHBIX YPABHEHU

25




C ABYMS NNEPEMECHHBIMHA

24

VYpaBHEHHUs ¢ 1ByMs
IIEPEMEHHBIMU

25

JIunentHOE ypaBHEHHUE C
JBYMS [IEPEMEHHBIMU U €TO

rpaduk

26

Cucremsbl ypaBHEHUH C
IBYMs IEPEMCHHBIMHU.
I'paduueckuii meToq
PELIEHUs CUCTEMBI ABYX
JIMHEUHBIX YPABHEHUN C
JBYMsl IEPEMEHHBIMU

27

Pemmenue cucrteM MTMHENHBIX
ypaBHEHHUI METOJIOM
[OJICTAHOBKH

28

Pertennie cucteM TUHENHBIX
YPaBHEHUI METOJOM
CIIOKEHU

29

Pemrenne 3amad ¢ moMomibIo
CHUCTEM JTUHENHBIX
YpaBHEHUH

IToBTOpEeHUE U
cucreMaTrusanus ya4eOHoro
Marepuaia

KonTponbnas padora Ne 7

IIpugodums npumepsbl: ypaBHEHUS
C IByMs IIEPEMEHHBIMY;
JUHEHHOTO ypaBHEHUS C IByMS
IIEPEMEHHBIMH; CUCTEMBI JIBYX
JIMHENHBIX YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU; PEaIbHBIX
IIPOLIECCOB, JUIsl KOTOPBIX
YPaBHEHUE C IByMs
MIEPEMEHHBIMH WJIK CUCTEMA
YPaBHEHHUH C IByMs
MIEPEMEHHBIMHU SIBJISIOTCSI
MaTEMaTUYECKUMHU MOJIEIISIMHU.
Omnpenensith, ABISETCS JIU apa
YHCeJl PELIEHUEM JIaHHOTO
yYpaBHEHUS C ABYMS
IIEPEMEHHBIMH.
Dopmynuposams.:
onpeodeneHus. peleHUs
yYpaBHEHUS C ABYMS
IIEPEMEHHBIMH; YTO 3HAYUT
PELIUTh YpaBHEHUE C IBYMsI
nepeMeHHbIMY; rpaduka
yYpaBHEHUS C ABYMS
[IEPEMEHHBIMU; JINHEHHOTO
yYpaBHEHUS C ABYMS
IIEPEMEHHBIMU; PELICHUS
CUCTEMBI YpaBHEHUI C IByMsI
[IEPEMEHHBIMY;

c6801icmea ypaBHEHHM C IByMs
IIEPEMEHHBIMH.

Onucwvieams. cBOWCTBA Tpaduka
JMHEWHOTO YpaBHEHUS B
3aBUCUMOCTH OT 3HAYCHUU

KO3 PHULIHUEHTOB, rpaduuecKuii
METO/I PELLIEHUS] CUCTEMBI JIBYX
YPaBHEHHUH C IByMs
MI€PEMEHHBIMH, METO/1
IIOJICTAHOBKHU U METOJ CIIOKEHUS
JUISL PEILIEHUSI CUCTEMBI ABYX
JIMHENHBIX YPaBHEHUH C ABYMS
MIEPEMEHHBIMH.

Cmpoumb TpaduK JTUHEHHOTO
yYpaBHEHUS C ABYMS
nepeMeHHbIMU. PemaTts cucteMsl
JBYX JINHEHWHBIX YPABHEHUN

C IByMs IEPEMEHHBIMH.
Pewamyo TexcToBble 3a1auu, B
KOTOPBIX CUCTEMA JBYX
JIMHENHBIX YPAaBHEHUH C ABYMS
NIEPEMEHHBIMH SIBJIETCS
MaTeMaTHIECKON MOJIENBIO
peasIbHOTO Ipouecca, u
HMHTEPIPETUPOBATH PE3YNIbTAT
pELIECHUs] CUCTEMBI




HOBTOpEHI/Ie H CUCTeMaTu3anus
yqeﬁﬂoro MaTepuaJia

12

VYnpaxHeHus i IOBTOPEHUS Kypca
7 kj1acca

11

Hroropas KOHTPOJIbHAA pa60Ta
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