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Coaep:xxaHue nporpamMmbl
1. Yucaa u Boipa:kenusi. [IpeoOpaszoBanne Boipa:keHuid. J{e1MMOCTb HaTypaIbHbIX YUCEN.

[TpuOnm>xeHHbIE 3HAUEHUS.

CreneHs ¢ LeIbIM [TOKA3aTENEeM.

KBagpartsbiii kopeHb. KOopeHb TpeTbell CTEIeHH.
Beipaxxenus u npeodpa3oBaHusl.

PannonanbHble ypaBHeHHS.

OCHOBHBIE METO/IbI PEIICHHs] PALlMOHAIbHBIX YPABHEHHN:
IIpocreiimue,

['pynnupoBka,

IToncranoBka

[TonGop

VYpaBHeHuUs1, coiepKallue NePEMEHHYIO 110 3HAKOM MOIYJIS
HCKYCCTBO.

Cucrembl ypaBHeHHH.

Hepasencrsa.

KBaJI[paTHOE HEPABEHCTBO.

panuOHaJIbHBIC HCPABCHCTBA BLICIINX CTCIICHEH.
METOJl UHTEPBAJIOB.

JIpOOHO-pallOHAIBHBIC HEPABEHCTBA.

WoooooMNoodaoo®o000o0o0

CucreMbl HEpaBEeHCTB.
O IIpsiMOyroJibHasi cucTeMa KOOPAUHAT HA IVIOCKOCTH.
O VYpaBHEHHUSA MPSAMOIA, TapabOIIbl U TUIIEPOOIIBL.
O VYpaBHEHHE OKPYKHOCTH.

DOyHKIUM U rpauKu
Apupmerndeckas nporpeccus.

I'eomeTrpnueckasi nporpeccusi.
TexcroBble 3a1a4u.

3a/1a4M Ha * IPOLEHTHI”

3a/1a4M Ha “CMECH, paCTBOPBI, IPOLEHTHI”
3a/1a4M “‘Ha ABM)KEHUE”

3aJa4uu Ha COBMECTHYIO padoTy

3a7a4u “Ha yucia’

YpaBHeHHUSI 1 HEPABEHCTBA ¢ MOAYJIEM.

©®~Noo00000 @01 H

YpaBHeHHUS M HEPABEHCTBA ¢ IAPaAMeETPOM.
9. ILlnannMeTpuyecKue 3a1a4u.

10 9J1eMeHTbI CTATUCTUKH U TEOpuHn BGpOﬂTHOCTeﬁ.

Tpeb6oBaHuA K YPOBHIO NOATOTOBKHU BBINIYCKHUKOB
B pe3yjabTaTe H3YyYCHUS MATEMATUKHU YUYCHUK T0/IZKCH 3HATH/IOHUMATD

- CyHICCTBO MMOHATHA MAaTCMATUYCCKOTI'O JOKA3aTCIIbCTBA,; IIPUMCPLI JOKA3aTCIILCTB;
- CYHICCTBO MMOHATHA aJITOpUTMA,; IPUMEPHI aAJITOPUTMOB,

- KaK UCIOJIB3YIOTCS MaTeMaTHueCKue (popMyIibl, ypaBHEHHS U HEPABEHCTBA; IIPUMEPHI UX
IIPUMEHEHUs JUIs PELIEHUs MAaTEMAaTUYECKUX U NIPAaKTUUECKUX 3a1a4;



- KaKk MaTEMAaTUYCCKU OIIPCACIICHHBIC q)YHKHI/II/I MOT'YT OIIUCBIBATh PCAJIbHBIC 3aBUCUMOCTH;
MMPUBOAUTH IPUMCPBI TAKOT'O OIMMCAHUA;

- KakK HOTpe6HOCTI/I IIPAaKTUKH IIPHUBEIIN MAaTEMATUUCCKYIO HAYKY K HCO6XOI[I/IMOCTI/I paciiupeCHUA
IIOHATHA YKUClia,

- BEPOSITHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEN OKPYKAIOILIEr0 MUPa; PUMEPDI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

- KaKUM 06p330M reoOMETpH BO3HHUKIIA U3 MPAKTHYCCKUX 3a4a4 3EMIICMEPUS; IIPUMECPLI
TCOMETPHUICCKUX 00BEKTOB U YTBCp)KI[eHI/Iﬁ 0 HUX, BAXKHBIX IJIA IIPAKTUKHU,

- CMBICJI nACAJIN3alluH, nomon;nomeﬁ peuiaTts 3aaa4un peaanofI ﬂeﬁCTBHTeHBHOCTH
MAaTCMAaTUYCCKHUMH MCTOAAMU, IIPUMCEPBI OI_I_II/I6OK, BO3HHKAIOMIUX IIPpU HACATIU3ALIUM.

Apudmernka

yMeThb:

- BBIIIOJIHATDb YCTHO apn(bMeTqucxne Zlef/'ICTBI/I?II CJIOKCHHEC U BBIYMTAHUC ABY3HAYHBIX YHUCCII U
JACCATHYHBIX I[pO6€I>i C IBYMs 3HAKaMH, YMHOKCHHUEC OAHO3HAYHBIX YHUCCII, apI/I(l)MeTI/I‘-IeCKI/Ie
orcpanuun ¢ OOBIKHOBEHHBLIMU I[pO6$IMI/I C OJHO3HA4YHbIM 3HAMCHATCJICM U YUCIUTCIICM,

- IEPEXOAUTH OT OJHON (POPMBI 3AIMCH YHUCEI K APYTOH, MPEICTABIATH ACCATHIHYIO IpOOb B
BUIe OOBIKHOBEHHOH M B MIPOCTEUIIHNX CITy4asX OOBIKHOBEHHYIO B BHJIE I€CATUYHOM, IPOIICHTHI
- B BUJie ApoOu 1 JpoOb - B BUJIE NTPOLIEHTOB; 3alIMChIBATh OOJIbIINE U MaJIble YHUCIA C
UCIIOJIb30BAHUEM LIEIIBIX CTEIIEHEH JECATKH;

- BBIIIOJIHATDH apI/I(l)MeTI/I‘IeCKI/Ie I[GflCTBI/IfI C pallMOHAJIbHBIMU YK CJIaMU, CPDABHUBATH
palrOHAJIBHBIC U I[eﬁCTBHTeHBHBIC quciia;, HaXOJAUTh B HECIIOKHBIX ClIydasX 3HAUCHUA CTEIIeHEeH
C ICJIBIMU ITOKAa3aTCIIIMA U KOpHeﬁ; HaxoAuThb 3HAUYCHUA YHCIIOBBIX BLIpa)KeHHfI;

- OKPpYTJIATH LEJIbIC YHCJIa U JCCATHUYIHBIC ,[[pO6I/I, HaXOoauThb HpI/I6J'II/I)KeHI/I$I YHUCCJI C HEAOCTAaTKOM
nc I/I36I>ITKOM, BBIIIOJIHATE OLICHKY YHCJIIOBBIX Bpra)KeHI/II\/’I;

- [10JIb30BAaThCSI OCHOBHBIMU €/IMHUIIAMU JIJTUHBI, MacChl, BPEMEHHU, CKOPOCTH, TUIOLIA/IU, 00bEMA;
BbIpa)kaTh 0oJiee KpYyNHbIE eAMHHULIBI Yepe3 OoJiee MeIKUe U Hao0opoT;

- peuiaTth TCKCTOBEIC 3a/la4X, BKIIIOYaA 3aJla4i, CBA3aHHBIC C OTHOICHUEM U C
MMpONnoOpHUMOHAIBHOCTBIO BEJIMYUH, )Ip06${MI/I " IPOLCHTAMM,;

HCNO0JIb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHHS B PAKTHYECKOI 1eATeJIbHOCTH U
NMOBCEeIHEBHOM KU3HU AJIA:

- pELIeHUs HECIOKHBIX MPAKTUYECKUX PACYETHBIX 33]1a4, B TOM YUCJIE C UCIOJIb30BAaHUEM IIPH
HEO0OXOIUMOCTH CIPABOYHBIX MATEPHATIOB, KAJIBKYJISATOPA, KOMIIbIOTEPA;

- YCTHOI\/’I IMPUKUAKA 1 OLICHKHU PE3YyJibTaTa BBI‘-II/ICJICHI/II;'I; IMPOBEPKHU PE3YJIbTaTa BEIYHUCICHUA C
HCITIOJIB30BAHUEM PA3JIMYHBIX IIPUEMOB;

- HHTEpIPETALY PE3YJIbTATOB PEIICHUs 3a/1a4 C YU€TOM OIPaHUYEHUM, CBA3aHHBIX C
pEaIbHBIMM CBOMCTBAMU PacCMaTPUBAEMBIX ITPOLIECCOB U ABJICHUN.



Auredpa

yMeThb:

- COCTaBIIATh OYKBEHHbBIE BBIPAXKEHUSI U (DOPMYJIBI IO YCIOBHSM 33/1a4; OCYIIECTBIISATh B
BBIpQXEHUIX U (POPMYJIaX YUCIOBbIE MOACTAHOBKU U BBIMOIHITH COOTBETCTBYIOIIHE
BBIYUCIICHHSI, OCYILIECTBIISATh MOACTAHOBKY OJJTHOTO BBIPAKEHHS B JIPYTO€; BEIPAXKATh U3 POPMYII
OJIHY IIEPEMEHHYIO Ye€pPe3 OCTAIIbHBIC;

- BBIIOJIHATh OCHOBHBIE JICWCTBUS CO CTENEHIMH C LIETIbIMU IT0KA3aTENIIMU, C MHOIOWJICHAMU U C
anreOpanyecKUMH APOOSMU; BHITIOTHITH PAa3JI0KEHNE MHOTOWIEHOB HA MHOXKUTEIIN; BBITTOJHSATD
TOKIECTBEHHBIE MPEOOPA30BaHNS PALIMOHATIBHBIX BBIPAKECHUI;

- IPUMEHSATh CBOIMCTBA apu(PMETHUECKUX KBAPATHBIX KOPHEH /17151 BBIYUCIICHUS 3HAUECHUH 1
peoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COJEPKAIINUX KBAIPATHBIE KOPHHU;

- peiuaTb HHHeﬁHBIC, KBaAPATHBIC YPABHCHUA U PAIMOHAJIBHBIC YPABHCHUS, CBOAAIINUECS K HUM,
CUCTCEMBI IBYX JIMHEHHBIX ypaBHeHI/Iﬁ M HECJI0KHBIE HEJIMHEHHBIC CHUCTCMBI,

- peuaTb JINHEWHBIE U KBaJApaTHbIC HCPABCHCTBA C OJIHOM HepeMeHHOﬁ Hn UX CUCTCMBI,

- pelaTh TEKCTOBBIE 3a7]a4l aIreOpandeckuM METOJJOM, HHTEPIIPETUPOBATH MOTYYECHHBII
pe3yNbTaT, MPOBOJUTH OTOOP pELICHH, UCXO U3 POPMYITUPOBKH 33/1a4H;

- 1300pakaTh YKciIa TOYKaMH Ha KOOPJUHATHOM NPSMO;

- OIIPEAEIIATh KOOPAMHATHI TOUYKH INIOCKOCTH, CTPOUTH TOYKH C 33JaHHBIMU KOOPJNHATAMHU;
n300paxkaTb MHOKECTBO PELICHUI JIMHEHHOTO HEPABEHCTBA,

- pacro3HaBaTh apu(pMETHUECKHE U TEOMETPUUYECKHE IPOTPECCUH; PEIIaTh 3a/1a4uH C
pUMEHEHHEM (POPMYJIbI OOIIETO WIEHA U CYMMBbI HECKOJIBKUX MEPBbIX WIECHOB;

- HaXOJUTh 3HaUYeHUs (PYHKUMH, 33JaHHON popMyJIoii, Tabmuneil, rpaguKoM Mo ee apryMeHry;
HAXOJUTh 3HAUE€HUE apryMEHTa M0 3HAYEHUI0 QYHKINH, 3alaHHON rpadpuKoM miu Tabiuuei;

- OTIPENIENATh CBOMCTBA (QYHKIMU 1O ee rpaduKy; MIPUMEHATh rpaduyeckre npeacTaBIeHus Ipu
pellIeHnr ypaBHEHU, CHCTEM, HEPABEHCTB;

- ONMUCHIBATh CBOWCTBA U3YYEHHBIX (YHKIUH, CTPOUTH UX IpaduKy;

HCIO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUA M YMEHHS B PAKTUYECKOM 1eATeJIbHOCTH U
MOBCEAHEBHOM KM3HHU IJIA:

- BBITIOJIHCHHA paCyYC€TOB I10 (bopMleaM, COCTaBJICHUSA (I)OpMy.II, BBIpAXKAOMIUX 3aBUCUMOCTH
MCKAY pCAIIbHBIMU BCIMYNHAMU,; HAXOXKIACHUS Hy)KHOﬁ (I)OpMy.]'IBI B CIIPABOYHBIX MaTCpHaIax;

- MOACIIMPOBAHUA TPAKTHICCKHUX CI/ITyaIII/Iﬁ " UCCIICAOBAHHUU ITOCTPOCHHBIX MO,ZIGJ'IGI\/’I C
HCIIOJIb30BAHUECM allliapara aJITC6pLI;

- OMHMCaHMsI 3aBUCUMOCTEN MeXTy (PU3MUECKUMH BETUYMHAMU COOTBETCTBYIOIIUMHU (hOpMyTIaMu
IIPU UCCIIEI0BAaHUH HECTIOKHBIX MPAKTUUECKUX CUTYAIIHiA;



- HHTEpIpeTalyy rpa@uKoB peanbHbIX 3aBUCUMOCTEN MEKy BETUYUHAMHU.

I'eomerpus

yMeThb:
- [I0JIb30BAThCA A3BIKOM IT'€OMETPUH ISl ONIUCAHUS IPEIMETOB OKPYKAIOIIEro MUPa;
- pacro3HaBaTh T€OMETPHUECKUE (PUTYPBI, pa3nuyaTh UX B3aUMHOE PACIOJIOKECHUE;

- 1300pakaTh reOMETpUYEcKre (PUTYPHI; BBIMOIHATH YEPTEXKH M0 YCIOBHIO 33/1a4;
OCYILECTBIISAITH peoOpazoBaHus Guryp;

- pacro3HaBaTh Ha YEPTEKaX, MOJICNIAX U B OKPYKaIoIel 00CTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TENa, U300pakaTh UX;

-B HpOCTGﬁIHPIX ClIydadX CTPOUTHb CCUCHUS U PA3BEPTKU NPOCTPAHCTBCHHBIX TCJI;

- IPOBOAUTDH OII€palli HAA BEKTOpPAMHU, BBIMUCIIATD AJIMHY U KOOPANHATBI BEKTOPA, YI'OJI MCKAY
BCKTOpaMH;

- BBIYHCIISTH 3HAYCHHSI TEOMETPHUUECKUX BEIMYUH ([UIMH, YIJIOB, IUIOMIAeH, 00bEMOB), B TOM
yucne: ans yrinoB ot 0 1o 180° onpenensiTh 3HaU€HUS TPUTOHOMETPUUYECKUX (PYHKIIUIN 1O
3aJJaHHBIM 3HAYEHUSIM YTJIOB; HAXOAUTh 3HAUYECHUSI TPUTOHOMETPUUECKUX (DYHKIUH MO 3HAYCHHUIO
OJIHOI U3 HUX, HAXOJUTH CTOPOHBI, YTJIbI U TUIOMIA/IA TPEYTOJILHUKOB, UIMHBI TIOMAHbIX, YT
OKPYXKHOCTH, IUIOIIAJICH OCHOBHBIX T€OMETPUYCCKHUX QUTYD U QUTYP, COCTABIICHHBIX U3 HUX;

- pelaTh reoMeTpHUeCcKUe 3a/1a41, ONUPAsACh Ha N3yUYeHHbIE CBOMCTBA (PUTYp U OTHOLIEHUH
MEX/1y HUMH, IPUMEHSIS TOTIOJIHUTENIbHBIE TOCTPOEHMUSI, alredpanyeckuil u
TPUTOHOMETPUYECKUH aIapar, U1 CHMMETPUH;

- IPOBOAUTDL AOKA3ATCIBbHBIC PACCYKACHUA TP PCIICHUU 3a/1av, UCITIOJIb3Yyd U3BECCTHBIC
TCOPEMBI, 06Hap}I)KI/IBa$[ BO3MOXXHOCTH JI UX UCITOJIB30BaHUA,

- peuiaTtb HpOCTefIIHI/Ie INTAHUMCTPHUYCCKUC 3aa4U B IIPOCTPAHCTBE,

HCIO0JIb30BATH NPHUOOpPEeTeHHbIC 3HAHUA M YMEHUS B PAKTUYECKOM 1eATeJIbHOCTH H
MOBCEAHEBHOM KM3HHU IJIA:

- OIIMCaHHUs peajbHbIX CUTYallU Ha SI3bIKE T€OMETPUH;
- pacueToB, BKJIIOYAIOIIUX MPOCTEUIINE TPUTOHOMETpHUECKHUE (hOPMYIIbI;
- penIeHusl TEOMETPUYECKHX 3a/1a4 C UCIOJIb30BaHUEM TPUTOHOMETPHH;

- peIlIeHUs] IPAKTUYECKUX 3ajad, CBA3aHHBIX C HAX0XKJIEHUEM I€OMETPUUECKUX BEITUUNH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPECTBA);

- IOCTPOCHUI T€OMETPHUUECKUMH HHCTPYMEHTaMH (JIMHEHKa, yroJdbHUK, HUPKYIIb,
TPAHCIIOPTHUP).

JIeMeHTBhI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BEPOSITHOCTEH

yMeThb:



- IPOBOJUTH HECJIOKHBIE JOKA3aTEJIBCTBA, II0JIy4aTh IPOCTEUINNE CIEACTBHS U3 U3BECTHBIX WIN
paHee NOJIy4CHHBIX YTBEPKIACHUN, OLICHUBATh JIOTHYECKYIO IIPAaBUIIbLHOCTD PACCYXKICHUM,
UCIIOJIB30BAaTh IIPUMEPBI ISl WIIIIOCTPALUU U KOHTPIIPUMEDSHI JJI OIIPOBEPIKEHUS YTBEPKICHHUI;

- U3BJIEKaTh HH(OPMAIIHIO, TPEICTABIICHHYIO B TA0JIMIIAX, HA AUAarpaMMax, rpadukax;
COCTaBIISITh TAOIUIIBI, CTPOUTH TUATPAMMBI U TpadUKH;

- peuiaTtb KOM6I/IHaTOpHI)Ie 3a1a4i MyTEM CUCTEMATUYCCKOTI'O nepe6opa BO3MOJXHBIX BApUAHTOB,
a TaK’KC C MCII0JIb30BAHHUEM IIpaBUJia YMHOXKCHUA

- BBIUYUCIIATh CPECAHNEC 3HAUCHUA PE3YTIHLTATOB HSMCPCHHﬁ;

- HaXOJUTDb 4aCTOTY CO6BITI/I$I, HUCIIOJIb3Ys COOCTBEHHEIE Ha6J'IIO,I[eHI/I5[ " IOTOBBIC
CTaTUCTHUYCCKHEC JAaHHBIC,

- HaXOJUTb BCPOATHOCTH CHy‘I&fIHLIX COOBITHH B HpOCTGﬁH.IHX CIIydasx,

HCII0JIb30BATh l'lpHOﬁpeTeHHbIe 3HAHUA U YMECHUSA B HpaKTI/I‘{eCKOﬁ JACATCJIBbHOCTH U
NOBCEAHEBHOM KM3HH IJIA:

- BBICTpaMBaHUs apryMEHTAIUH MIPH JJOKa3aTeIbCcTBE (B (hopMe MOHOJIOTA U AUAJIOTa);
- pacIO3HaBaHM JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUM;
- 3aIIMCH MaTEMaTUYECKUX YTBEP)KIIEHUH, 10Ka3aTeIIbCTB;

- aHaJIM3a peaTbHBIX YMCIOBBIX JaHHBIX, TPEJICTABICHHBIX B BHJIE AUArpaMM, TpaduKoB,
TaOJIHIL,

- pelIeHus MPaKTUYECKHX 3a/1a4y B TTOBCEIHEBHON U MPO(HECCUOHATBLHOM IEITETEHOCTH C
MCIIOJIb30BaHUEM JIEUCTBUI C YHCIAMH, TPOLIEHTOB, UIUH, TUIOIIaeH, 00bEeMOB, BPEMEHH,
CKOpOCTH;

- peuIicHuA y‘{e6HHX U MPAKTUYCCKUX 3a1a4, Tpe6y10H_II/IX CUCTCMATHYCCKOI'O Hepe6opa
BApHUAHTOB;

- CpaBHEHMS IIAHCOB HACTYIICHUS CIIy4alHbIX COOBITHI, OLIEHKH BEPOSITHOCTHU CIIy4aifHOTO
COOBITHUS B MPAKTHUECKUX CUTYALlUsAX, COTIOCTABICHHUS MOJIENIN C peaslbHOW CUTYyallleH;

TemaTHuyeckoe NJIAHUPOBAHUE

Copneprxanue yueOHOro MaTepuaa Kon-Bo
Ne n/n 9acoB
ypOKa
1 Bce neiictBus ¢ npo0smu 1
JlenumocTh HaTypaJIbHBIX YHCEIL. 1
2
[TpuOnmkeHHbIe 3HAUYEHUSI.




Crerens ¢ OCJIbIM ITOKA3aTCICM. CTaHHapTHBIfI BUO 4YHCJia

3
4 KBanpaTtubiii kopenb. KopeHb TpeTbell cTeneHu.
. @DopMyJibl COKPAILLIEHHOTO YMHOXKEHHUSI.
6 JeiicTBus ¢ anreOpanyecKuMu JpoodsMu.
7 [TpeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAKCHHH.
8 VYpaBueHus. OCHOBHBIE METOBI PEIICHUS PAIlHOHAIBHBIX YPaBHEHUIA.
9 HppauroHanbHble ypaBHEHMUS.
Harnsnoe npencrasienre nHGOpMaLuu.
10 .
Urenue rpadukoB GyHKINH
11 @YHKIMU U TpadUKH.
12 Jlunetinas GpyHKIMS U ee rpaduk.
13 KBanparuunas GyHkius u ee rpaduk.
” VYpaBHeHue runep0osibl. YpaBHEHUE OKPYKHOCTH.
VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMHU.
15 CucremMsl ypaBHEHU
16 HepasencrtBa. UnciioBble MPOMEKYTKH.

17

Pemenne kBagpaTHbIX HEPABEHCTB. METOI MHTEPBAJIOB.
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