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COJEPKAHUE YYEBHOTI'O ITPEJIMETA

Yucaa

PaunonanbHbIe Ynciia

CpaBHeHME palMOHANbHBIX uMcen. JleHcTBUA ¢ paluoHalbHbIMU 4HuciaMmu. KoHeuHble u
OecKOHEUHbIE AecsITUUHbIE Apoou. [IpencraBieHue palioHaIbHOIO YKUCia B BUAE JECATUUHON 1po0u.

HppannoHajibHbIe YUCIa

IlonsiTne wuppannoHanbHOro uyucia. Pacrno3HaBaHume WppanMOHAIBHBIX Yuced. JledcTBusa ¢
WppalMOHANbHBIMU  yuciamMu. CBOWCTBa JEUCTBUI C UppalMOHAIbHBIMU 4yuciaMu. CpaBHEHUE
HAPPALMOHAIIBHBIX Yncel. MHOKECTBO AEHCTBUTEIbHBIX YUCEL.

[IpencraBieHus: 0 pacCHIMPEHUSAX YUCIOBBIX MHOKECTB.

ToxpecTBeHHbIE MPeoOpa3oBaHUSA

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

Boipaxkxenue ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacTaHOBKa BBIpaXEHHH BMECTO
MEPEMEHHBIX.

3akoHbl apudmernyeckux nercTBuil. [IpeoOpa3zoBaHMsI UYHCIOBBIX BBIPAKEHUH, COAEpPMKAIIUX
CTEINEHU C HATYPaJIbHBIM U LIEJIBIM MTOKa3aTeJIEM.

MHoro4JieHbl

OpnHouneH, cTeneHb oJHOWICHA. J[efcTBUS ¢ OJHOWIEHAaMH. MHOrO4IeH, CTeNeHb MHOIOYJICHA.
3HaueHuss MHoOrowieHa. JleMcTBUs C MHOTOYJICHaMH: CJIOXKEHHE, BBIYMTAHHME, YMHOXKEHUE, JEJICHUE.
[Ipeo6paszoBanue 1eI0T0 BBIpAXXEHHUS B MHOTO4WIeH. DOpMyIbI COKpPAIIEHHOTO YMHOXKEHUS: Pa3HOCTb
KBaJIpaToB, KBaJpaT CyMMbl U pasHocTu. DopMmysbl mpeoOpa3oBaHMsl CyMMbl M pa3HOCTH KyOOB, KyO
CYMMBl M pa3HOCTH. Pa3nojkeHne MHOTOUYJICHOB HAa MHOXKHUTENU: BBIHECEHHE OOIIero MHOXKHUTENs 3a
CKOOKH, TPYINITUPOBKA, HCIIOJIB30BaHUE (POPMYJI COKPAIICHHOTO YMHOXEHHS. MHOTOYICHBI C OIHOM
nepeMeHHoM. CTaHJapTHBIA BUJI MHOTOUYJIEHA C OJHOM MEPEMEHHOM.

Ksagparuelii  TpexuneH. KopHu KkBagpatHOro tpexwieHa. PasnokeHHe Ha MHOXHUTENIN
KBajapaTHoro tpexuwieHa. Teopema Buerta. Teopema, oOpatHas Teopeme Bueta. BeineneHue momHOTro
KBajpara. Pa3noxeHre Ha MHOKUTENN CTIOCOOOM BBIZICTICHHS MTOTHOTO KBajpaTa.

IlousiTHE TOKAECTBA

ToxnecTBenHnoe nmpeodpazosanue. [IpencraBieHue o TOXXAECTBE HA MHOYKECTBE.

/{poOHO-panuOHAIbHBIC BIPAKEHHUS

AnreOpanueckas apoOb. I[IpeoOpazoBaHusi BBIPAKECHUN, COACPKAIMIUX CTENEHH C IIEJIBIM
nokasareneMm. JlomycTumble 3HAYEHUS TEPEMEHHBIX B  JIPOOHO-pAllMOHANBHBIX  BBIPAKEHUSX.
Coxkpamenue anredpandeckux apooeit. [IpuBenenne anredpandeckux ApoOeit K o0IeMy 3HaMEHATEIO.
JeiicTBus ¢ anredpanyecKuMu ApoOSIMHU: CI0KEHUE, YMHOKEHUE, JIeTICHHE.

[IpeoOpazoBanHue BBIPAKEHHA, COACPIKALINX 3HAK MOIYJISL.

HppanuoHajibHbIe BhIPaKEHUS

Apudmernueckuil KBaJpaTHbIM KOpeHb. JlOMyCTHMble 3HAYEHHS MEPEMEHHBIX B BBIPAKEHUSIX,
colepkaux apudmMeTruyeckue KpajapaTHble KOpHH. IIpeoOpazoBaHue BbIpaKE€HUHM, COJEpIKaLIUX
KBa/IpaTHbIE KOPHH.

Kophu n-bix creneneit. JlomycTuMble 3HaY€HNs IEPEMEHHBIX B BBIPAKEHUSX, COJEPKAILINX KOPHU
n-pIx creneHe. [IpeoOpasoBanue BhIpaXXEHUH, COAECPIKAIIMX KOPHU /A-bIX CTEIICHEH.

Cremnenb ¢ pallMoOHAIBHBIM MOKa3ateneM. [IpeoOpa3zoBaHre BRIPAXKEHHM, COAEPIKAIINX CTETICHD C
palOHAIbHBIM [10KA3aTEIEM.

YpaBHeHus

PasencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsiTne ypaBHEHMsI W KOpHsA ypaBHeHMs. [IpeacTtaBieHue O paBHOCWIBHOCTH YPAaBHEHMH W
YPAaBHEHUSX-CIICICTBUSX.

[IpencraBieHune o paBHOCHIBHOCTH Ha MHOKECTBE. PaBHOCHITbHBIE TPe0Opa30BaHUs YPABHEHUI.

MeToabl pelieHUsI YPABHEHUI



MeToabl paBHOCWIIBHBIX TPEOOpa3OBaHM, METOA 3aMEHBI NEPEMEHHOH, rpadUuecKuii METOI.
Hcnonb3oBanue CBOWCTB (YHKUMH NpU PELICHUHM ypaBHEHMH, HCIOJNb30BaHHE TeopeMbl Buera ams
YpaBHEHUI CTETIEHHU BbIIIIE 2.

JIuHeiliHOe YpaBHEHHE M €r0 KOPHH

Pemenne nuHelHbIX ypaBHeHuH. KonudecTBO KOpHEH JMHEHMHOro YypaBHEeHMs. JInHelHoe
YPaBHEHHE C TAPaMETPOM.

KBanpaTtHoe ypaBHeHHe B er0 KOPHH

JIUCKpUMMHAHT KBaApaTHOro ypaBHeHHs. Dopmyna KOpHEH KBaJpaTHOIO YpaBHEHUS.
KonnyecTBO NEHCTBUTENBHBIX KOPHEW KBaJApaTHOrO ypaBHEHHsA. PellleHne KBaJApaTHBIX yPaBHEHUM:
rpaduuecKuil METOJl pelleHHs], MCIOJIb30BaHHe (OpMYyJbl Ul HaXOXKACHUS KOpPHEW, pa3ioKeHue Ha
MHOXKUTEJIH, MOJ00Op KOpHEH ¢ UCHOJIb30BaHUMEM TeopeMbl Buera. bukBaapaTHble ypaBHEHUS.
VYpaBHEHMsI, CBOJUMBIE K JTMHEWHBIM U KBaapaTHbIM. KBajpaTHoe ypaBHEHME ¢ mapaMeTpoM. Pemienue
MPOCTENIINX KBAaJIpAaTHBIX ypaBHEHUH C MapameTpaMu. PerieHne HEKOTOpBIX TUIOB ypaBHeHu# 3 u 4
CTETICHH.

/IpoOHO-panMOHAIbLHBIC YPABHCHUS

Pemenue 1po6HO-paliMOHATBHBIX YPaBHEHHH.

Mpocreiimme MppannoHaIbLHbIE YpaBHeHHsl BHAA: [/ (x)=a; \/f(x) = \/g(x) JF) =a

vV f(x)Vg(x) u ux pemenne. Perenne HppalHOHATBHBIX YPABHEHMIA BUA | f(x)=g(x)-

CucremMbl ypaBHeHH

VYpaBHeHue ¢ AByMs EpeMEHHBIMU. Pelnienrne ypaBHEHUI B LIENbIX Yiciax. JInHeitHoe ypaBHEHHE
¢ nByMs niepeMeHHbIMU. [ paduueckas uHTepIpeTanys JMHEHHOTO YPAaBHEHUS C IBYMs IEPEMEHHBIMH.

[IpencraBnenne o rpaduueckoil UHTEPIPETAlMA TPOU3BOJIBHOTO YpaBHEHUS C JBYyMs
MEPEMEHHBIMU: JTUHUU Ha MIOCKOCTH.

[TonsiTue cucremsl ypaBHeHU. Perienue cuctemM ypaBHEHHIA.

IIpencraBiaeHue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHUM.

Metoapl pelieHrs CUCTEM JIMHEWHBIX YPaBHEHUW C JBYMs MEPEMEHHBIMH T'paQUUYECKUNA METO/I,
METOJ] CJIOKEHUs, METOJ] TOICTAaHOBKHU. KOon4ecTBO pelieHuid cucTeMbl IMHEWHbBIX YpaBHeHU. Crucrema
JMHEUHBIX YPAaBHEHUH C MTapaMEeTPOM.

CucremMpl HEMMHENHBIX YpaBHEHUI. MeTo/bl peleH!s] CUCTEM HEJIMHENHBIX ypaBHEHUI. Meron
JIEJIEHUS], METOJI 3aMEHBbI ITepEMEHHBIX. OJTHOPOJHBIE CUCTEMBI.

HepaBencTBa

UucnoBele HepaBeHcTBAa. (CBOMCTBA 4YHMCIOBBIX HepaBeHCTB. [IpoBepka cmpaBeniMBOCTH
HEPaBEHCTB MPU 33a/IaHHBIX 3HAYCHUSIX MEPEMEHHBIX.

HepasenctBo ¢ nepemennoi. Ctporue U HECTpOrvue HepaBeHCTBa. J[0Ka3aTenbCTBO HEPABEHCTB.
HepagenctBa o cpegHUX 151 ABYX YHCEIL.

[TonsiTue o pemieHny HepaBeHCTBA. MHOKECTBO pEIIEHU HEPABEHCTBA.

[IpencraBieHue o paBHOCUIBHOCTH HEPABEHCTB.

JIuHeitHOe HepaBEeHCTBO M MHOXKECTBA €ro pernieHui. Pemenue TMHEHbIX HepaBeHCTB. JInHeitHoe
HEPABEHCTBO C MapaMETPOM.

KBagpatHoe HepaBeHCTBO M ero peuleHus. PelieHne KBaJpaTHBIX HEPABEHCTB: MCIOJIb30BaHUE
CBOWCTB M Tpaduka KBaapaTUYHOW (YHKIMH, METOJ HHTEPBAJOB. 3alUCh PEIICHUS KBAAPATHOTO
HEpaBEHCTBA.

KBanpaTHO€ HEPAaBEHCTBO C MAPAMETPOM U €TI0 PEILICHUE.

IpocTeiiiie MppalMOHANBHEIE HEpaBeHCTBA BUA: | f(x) >a; [ f(x) <a; \/f(x) > \/g(x)

Jf(x) = a.

OO06001IEeHHBIN METOT MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB.
CucreMbl HEPaBeHCTB




CucremMbl HEpaBEHCTB C OJHOM MEepeMEHHOM. Perienne cucteM HEpaBeHCTB C OJITHOM MEpEMEHHOMN:
JUHENHBIX, KBaJPAaTHBIX, APOOHO-pALIMOHAIBHBIX, UPPALlMOHATIBHBIX. 300paXkeHne perieHusi CUCTeMbI
HEpaBEHCTB Ha YMCJIOBOW MPSIMOMN. 3aMKCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

HepaBeHcTBO ¢ nByms nepemeHHbIMU. lIpencraBieHne O pelIEeHMM JIMHEWMHOTO HEPABEHCTBA C
IByMs TiepeMeHHbIMHM. ['paduueckas uHTeprnpeTanusi HEpaBEHCTBAa C JBYMS IE€PEMEHHBIMHU.
I'paduueckuit MeTOI peIIeHUsl CHCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.

DOyHKIUHA

IlonsiTHe 3aBHCHUMOCTH

[IpsmoyronpHas cuctema koopauHaT. POpPMHpPOBAHHE IIPEACTABICHHM O METANPEIMETHOM
MOHATUH «KOOPIUHATH. ['paduk 3aBUCUMOCTH.

DyHKuMs

CrnocoObl 3amanust (YHKUMN: aHAIUTHYECKUH, rpaduyeckuii, tabmumuHblil. I'paduk QyHKIMM.
[Ipumepbl QyHKIMIA, TOTyYaeMbIX B IMPOLECCE UCCIEIO0BAHUS PA3JIMYHBIX MPOLIECCOB M PEIICHUS 3a/ad.
3HayeHue ¢yHKIMU B Touke. CBoicTBa (yHKUMH: 00IaCTh ONpEesIeHHs, MHOKECTBO 3HAUE€HUH, HYJIH,
MPOMEKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTh, BO3PAaCTaHHE M YOBIBAaHHE, IPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIlIee U HAUMEHbIIIEe 3HaUeHUE, NePUOIUYHOCTh. VccnenoBanue GyHKIMU 1O ee
rpaduky.

JIuneiiHas pyHKIUs

CpoiicTBa, rpaduk. YriaoBod Koddp¢uimeHT npsMoi. Pacmonoxenwe rpaduka JIMHEHHON
(yHKIIMU B 3aBUCUMOCTH OT €€ KOd((HUILIMEHTOB.

KBaaparuunas gpyHkumus

CroiictBa. IlapaGona. Iloctpoenue rpaduka kBaapatudHod QyHkuuu. Ilonoxenue rpaduxa
KBaJ[paTUIHON (PYHKIMHU B 3aBUCUMOCTH OT ee K03 duiimeHToB. Vcmonp30BaHne CBOMCTB KBaIPaTUIHOMN
(GYHKIMHU A7 pelIeHus 3a1ad.

OOpaTHast NPONOPUHOHAIBHOCTH

k
CBolicTBa (byHKI_[I/H/I y= E}T - —. FI/IHep6OJIa. Hpe,ZLCTaBJIeHI/Ie 00 acUMIITOTax.
X x

CrenenHasi pyHKIHA C MOKa3aTeyaem 3
CoiictBa. KyOuueckas mapaboua.
®yHKuMl ), = /x, y=3x, y=|x|-Ux cBoiictea u rpapuku. CreneHHas QyHKUUS C

IOKa3aTeJIeM CTCIIeHH OoJbIie 3.

[TpeobpaszoBanne rpadukoB GyHKIHN: TApAJUICIBHBIA TEPESHOC, CAMMETPHS, PACTSHKCHHE/CIKATHE,
OTpa’kKECHHUE.

[IpencraBnenne o B3aMMHO OOpPATHBIX (YHKIHSX.

HenpepbIBHOCTh PyHKIIUH U TOUYKH pa3pbiBa pyHKUui. KycouHo 3a1aHHbIe GYHKLINU.

ITocsienoBaTeIbHOCTH H IPOIPECCHH

Yucnosas [IOCJIE0BATENBHOCTD. [Ipumepsr. beckoHeuHble IIOCJIEI0BATEIBLHOCTH.
Apudmernueckas mporpeccusi U ee cBorcTBa. ['eomerpudeckas mporpeccus. CyMMHpPOBaHUE TIEPBBIX
YJICHOB apU(PMeTHUecKoil U reomeTpuueckoil mporpeccuil. Cxoasiasicsi reoMeTpudecKast Mporpeccus.
Cymma  cxopmsuieiicss reomerpuuyeckoil  mporpeccuu. ['apmonumueckuid  psan.  Pacxomumocthb
rapMOHHYECKOT0 Psiza.

Metox MaremMaTWdecKoW WHAYKIUH, €ro MpHMEHEHHE IS BBIBOJA (HOpMYJ, JTOKA3aTebCTBA
PaBEHCTB ¥ HEPABEHCTB, PELICHMSI 3a/1a4 Ha IEITMMOCTb.

Penrenne TeKCTOBLIX 3224

3anaun Ha Bce apupMeTHUYECKHE TeHCTBUS

Pemenune TekcToBbIX 3amad apudmMerndeckuMm crocodbom. lcmonp3zoBanue TaldMI, CXeM,
YepTexel, Apyrux CpEeACTB NPEACTABICHUS JAaHHbBIX [IPH PEILICHUN 3a1a4H.

Pemenue 3a1a4 Ha ABMKEeHUE, Pa00Ty, NOKYIIKH

AHanmu3 BO3MOXXHBIX CHUTyalMii B3aUMHOIO pacloJIOKEHUs OOBEKTOB IpPH HMX JIBUKEHUH,
COOTHOILIEHUSI 0O0BEMOB BBINOJIHAEMBIX pabOT MPHU COBMECTHOM padoTe.



Pemenue 3a1a4 Ha HaXOKAeHUE YACTH YUCJIA M YMCJIA M0 €0 YacTH

Pemenue 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHE TPONOPLIMIA PU PELICHUH 3a/1a4.

Jlormyeckue 3agaun

Pemienue nornueckux 3agad. Pemenue 10ruyeckux 3aiad ¢ MoMolIlbto rpadoB, TaOIHIL.

OcHOBHBIE MeTO/IbI pellieHHs 3a/1a4

Apudmernueckuil, anredpandeckuii, nepedbop BapuantoB. [IlepBUUHBIC MpenCTaBIEHUS O IPYTUX
METOJ[axX pelIeHus 3a/1a4 (TeOMETPHUECKUE U TPaPUUECKUEe METOIBI).

CTaTHCTHKA U TeOpHUsI BEPOSITHOCTEI

CraTucruka

TabnuuHoe u rpaduyeckoe MNpencTaBI€HUE TaHHBIX, CTOJIOYAThle M KpPYroBbIE JHArpamMMbl,
u3BIeUeHUEe HyXHOM wuHpopmaruu. Jluarpammbel paccemBanusi. OmnmcaTeNbHBIE CTAaTHCTHYECKUE
MoKaszaTenu: cpeaHee apupMeTHYecKoe, MeuaHa, HauOoJsbllee M HAaUMEHbIIee 3HAYEHUS YHUCIOBOTO
Habopa. Otknonenue. CiyuaiiHble BBIOpOCEL.. Mepbl paccenBaHMs: pa3Max, JUCHEPCUs U CTaHIapTHOE
otkioHeHue. CBoiicTBa cpeaHero apudmerndeckoro u aucnepcud. CryuyaiiHas H3MEHYHUBOCTb.
W3MeHunBOCTh NpH U3MEpeHusix. Pemaronme npaBuina. 3aKOHOMEPHOCTH B M3MEHUMBBIX BEJTMYHNHAX.

Cay4aiiHble ONBITHI H CJIy4YalHbIe COOBITHSA

CnyualiHple ONBITHI  (OKCIIEPUMEHTHI), JJIEMEHTapHbIE Cily4ailHble COOBITHS  (HMCXOBI).
BeposiTHOCTH 3N1eMeHTapHBIX COOBITHIA. COOBITHS B CITy4alHBIX SKCIIEPUMEHTaX U OJaronpusITCTBYIOIINE
JNeMEHTapHble cOoObITUS. BeposTHOCcTHM ciayuyallHBIX COOBITHI. ONBITBI €  PaBHOBO3MOXKHBIMH
3JIEeMEHTAapHBIMU  COOBITUAMU. Kiaccuueckne BEpOSITHOCTHBIE OIBITHI C HCHOJIb30BAaHHUEM MOHET,
kyoukoB. IIpeacraBmenue coObITHH C MOMOIIbI0 Auarpamm Oiinepa. [IpoTuBomonoXXHbBIE COOBITHS,
oObeMHEHWE W TepecedeHue coObiThid. [lpaBmiio ciiokenus BeposiTHOCTeH. CoydaitHBIA BEIOOD.
HesaBucumelie coOwiTus. [locnenoBarenpHble He3aBUCHMBIE HCTIbITaHus. [IpecTaBieHe SKCiepuMeHTa B
BUJE JE€peBa, YMHOXXEHHE BeposTHOcTeW. McmplTaHus 1O MEpBOro ycrexa. YCIOBHAas BEPOATHOCTD.
dopmyiia OJHOU BEPOATHOCTH.

JjieMeHTbl KOMOMHATOPUKH U UcnbITaHUs bepHyn

[IpaBuno ymMHOXKEHHs, IepecTaHOBKH, (akTopran. CoueTaHuss U YUCIIO cOYeTaHui. TpeyrobHUK
IMackans u OunoMm HproroHa. ONBITEI C OONBUIMM YHCIOM PAaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHIA.
Borunicnenue BeposiTHOCTE B OMNbITaX C MPUMEHEHHEM »JJIEMEHTOB KOMOHMHATOpUKH. McnbITanus
Bepuymnu. Ycnex u Heynaua. BepostHocTu coObITHIA B cepuy UCTIbITaHMi bepHym.

I'eomeTpnyeckas BepOATHOCTH

Cryyaiinelii BEIOOp TOUKH W3 (DUTYpPHI HA TUIOCKOCTH, OTPE3Ka U yTU OKpY>KHOCTH. CiyyailHbIi
BBIOOD YHMCIIA U3 YUCIOBOTO OTPE3KA.

Cuay4yaiinble BeJITUHYHHbI

JuckpeTHas ciyyaiiHas BEJIMYMHA W PACIpEleTICHUE BEpOsSITHOCTEW. PaBHOMEpHOE AMCKpPETHOE
pacnpenenenue. ['eomeTpuyeckoe pacopeneneHue  BeposiTHOcTed.  Pacnpenenenue  bepHysm.
bunomuaneHoe pacnpenenenue. HezaBucumbie ciyyaliHble BelWYHMHBL.  CHOXKEHUE, YMHOXKEHHUE
CIy4YallHbIX BEJIMYMH. MaremaTH4yecKoe OXHUIJAHUE W €ro CBoMcTBa. /Jlucmepcuss W CTaHAapTHOE
OTKJIOHEHHE CIIy4yalHOW BEJIIMYMHBI, CBOMCTBA nucnepcuu. Jlucmepcus dyucia yCIeXoB B CEpUH
ucnbiTanuil bepaymnu. [lonartue o 3akoHe OonpIMx uucen. M3mepeHue BEpOATHOCTEH M TOYHOCTH
n3Mmepenus. [lpuMeHnenne 3akoHa OONBIIMX YHCEN B COLMOJIOTHH, CTPAXOBAaHWHU, B 3/IpaBOOXpPaHEHUH,
obecrieyeHUH 6€30MaCHOCTH HACEJICHUS B UPE3BbIUANHBIX CUTYAIHSIX.

Iliianupyemble pe3yibTaThl OCBOCHUS Y4eOHOr0 nmpeaMera AJjredopa
JMYHOCTHbIE:
e cpOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOILIEHUS K YYEHHUIO, TOTOBHOCTb U CIHOCOOHOCTH

o0yyaromuxcss K CaMOpa3BUTHIO M C€aMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO U
MO3HAHUIO, BBIOOPY JalbHEHWIIero oOpa3oBaHHMS Ha 0a3e OPHEHTHPOBKHM B MHpEe Npodeccuit u



poQeCCHOHATBHBIX MPENNOYTCHUH, OCO3HAHHOMY ITOCTPOSHUIO MHIWBUAYAIBHOW 00pa3oBaTeIbHOMN
TPACKTOPHUH C YUETOM YCTOMUMBBIX IO3HABATEIIBHBIX HHTEPECOB;

e Cc(hOPMHUPOBAHHOCTH IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHON MPaKTUKU;

e Cc(hOPMHUPOBAHHOCTh KOMMYHHKAaTHBHOM KOMIIETEHTHOCTM B OOLICHMM M COTPYIHHMYECTBE CO
CBEpCTHHKAMHM, CTapUIMMHM M MJAQAUIMMU, B 00pa3oBaTeibHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-
HCCJIEIOBATEIBCKOM, TBOPUYECKON U IPYTUX BUJAX JEATCIBHOCTH;

® yMEHHUE SICHO, TOYHO, T'PaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOM M IMCBMEHHOW pe4M, OHUMAaTh
CMBICII TIOCTaBJICHHOM 3a/jau, BEICTpauBaTh ApIyMEHTALUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI;

® [IPEICTABICHHE O MaTEeMaTHYECKOW HayKe Kak c(epe 4eOBEUeCKOM AeATeNbHOCTH, 00 JTamax eé
Pa3BUTHsA, O €€ 3HAYUMOCTH JJIS PA3BUTHUS LIMBUIA3ALINY;

® KPUTUYHOCTbH MBIIIJIEHUS, YMEHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIINYATh
THITOTE3Y OT (aKTa;

® KpEaTUBHOCTb MBIIUICHUS, HHUIIMATUBA, HAXOJYUBOCTh, aKTUBHOCTb IIPHU PEIICHUHU anreOpanyeckux
3az1ay;

® yMEHHE KOHTPOJIMPOBATH MPOLECC U PE3YIbTaT YUeOHONH MaTeMaTHUECKON ACSITEIbHOCTH;

e CcrocoOHOCTP K SMOIMOHAIBHOMY BOCHPHUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3a4ay, pPELICHMH,
pPacCyKICHHUM.

METAIIPEeAMETHBIC:

pezynamuenvie YV/{:

® CaMOCTOATENFHO OOHApPYXHMBaTh M (OPMYIHPOBATH MPOOJIEMYy B KIACCHOW W HMHIMBHIYAIbHON
y4eOHOM e TeIIbHOCTH,

® BBIJBHIaTh BEPCHU PEIICHUS MPOOJEMbI, OCO3HABATh KOHEUHBIH pE3yJbTaT, BBIOMpPATh CpPEACTBA
JOCTHIKEHUS LIEJIN U3 MPETIOKECHHBIX WIIN UX HCKATh CAMOCTOSITEIIBHO;

®  COCTaBJIAThH (MHAWBUAYaJIbHO WIH B TPYIIIE) IUIaH PEIICHHUS IPOOIEMbI (BBIOJIHEHHS IPOCKTA);

e paboTas Mo NpeaIoKEHHOMY WM CaMOCTOSITEIbHO COCTAaBICHHOMY IUIaHY, MCIIOJIBb30BaTh HApsIy C
OCHOBHBIMH ¥  JIOTIOJHUTENIbHBIC CPEICTBAa (CIpaBOYHAS JIUTEpaTypa, CIOXKHBIE HPUOOPBHI,
KOMIIBIOTED);

® TUIAaHMPOBATh CBOIO HHIMBHUIYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e CBOOOJHO TOJBH30BAThCsI BHIPAOOTAHHBIMU KPUTEPHSIMUA OLICHKH W CAMOOIICHKH, MCXOJs W3 IIEIH U
UMCIOLIMXCS KPUTEPUEB, Pa3iiyasi pe3ysibTaT U CrocoObl IeHCTBUIA;

® B XOJ€ NIPEACTABICHNUS IPOEKTA JaBaTh OI[CHKY €r0 pe3yIbTaTaM;

® CaMOCTOATEIIFHO OCO3HABATh MPUYHMHBI CBOETO YCIeXa MM HEYCIeXa U HaXOJUTh CIIOCOOBI BHIXOJIA M3
CUTYyalluH HEYCIIeXa;

® YMETb OLICHHUTH CTEIECHb YCICIIHOCTH CBOCH MHIMBUAYAILHON 00pa30BaTeIbHON ICATCILHOCTH;

CpenctBoM (OpMHUpPOBaHMUSA PETYIATHBHBIX Y VY]] cCily’)kaT TEXHOJOTHUS CHUCTEMHO-IESTEIbHOCTHOTO
MOJIXOAa Ha JTale HU3yuyeHHsT HOBOTO MaTepuaja W TEXHOJIOTHS OLICHMBaHUS 00pa30BaTENIbHBIX
JOCTHKEHUH (YueOHBIX YCIIEXOB).

noznasamenvtvie YVJ/I:

® AHAJIM3WPOBATh, CPABHUBATH, KJIIACCH(PHUIIMPOBATH U 0000IIATH (PAKTHI U SIBICHHS,
® OCYyIIECTBJIATh CpPAaBHEHHE, CAMOCTOSTEILHO BBIOMpAs OCHOBAHUS M KPUTEPUM Ui YKa3aHHBIX
JIOTMYECKUX OIepalyid; CTPOUTh KJIACCU(PHUKALMIO MyTEM TUXOTOMHYECKOro JeleHus (Ha OCHOBE
OTpULIaHUS);
® CTPOMUTh JIOTMYECKH OOOCHOBAaHHOE pACCY’KAEHUE, BKJIIOYAIOLIEE YCTAHOBJIEHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€ii;
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CO3/1aBaTh MaTeMaTUIECCKHE MOICIIH;
COCTaBJIATh TE3UCHI, PA3MUYHBIE BHU[BI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpazoBIBaTH
nH(OpMAITHIO U3 OJTHOTO BHUJIA B IPYTOH (TaOIHILy B TEKCT, TUarpamMmy H IIp.);

BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MH(OpPMAIIUH.

YMETh OMNpeNesaTh BO3MOXKHBIE HCTOUYHHUKM HEOOXOIWMBIX CBEICHHM, MPOU3BOIUTH IOUCK
UH(OPMALINK, aHATU3UPOBAThH U OLICHUBATH €€ JOCTOBEPHOCTb.

NOHMMAsl TO3ULHUI0 JPYroro 4YejloBeKa, pa3inyaTb B €ro pedyd: MHEHHE (TOUKY 3pEeHHS),
JI0Ka3aTeNbCTBO (apryMeHTHhI), (pakThl (TUMOTE3bl, aKCHOMBI, T€OpUH). s 3TOr0 camMoCTOATEIHHO
HCIIOJIb30BATh PA3IMYHBIC BHJIBI UTECHUS (M3ydaroliee, MpOCMOTPOBOE, 03HAKOMUTEIHHOE, TIOUCKOBOE),
MPUEMBI CITyIIaHUS.

YMCETh HCHOJB30BATH KOMIBIOTCPHBIC W KOMMYHHKAIIMOHHBIC TCXHOJIOTHU KaK HWHCTPYMCHT [JIA
JOCTHKEHUSI CBOUX Iiesiell. YMeTh BBIOMpATh a/IeKBaTHbBIE 3a/1ay€ MHCTPYMEHTAJIbHbIE MPOrPaMMHO-
anmnapaTHbIe CPEJICTBA U CEPBUCHI.

HICIOJIL30BaHNE MAaTEMAaTUYCCKUX 3HAHUN AJI1 pCIICHUA PA3JIMYHBIX MATCMATUUCCKUX 3ada4 U OLICHKU
IOJIyYEHHBIX PE3YIbTAaTOB.

COBOKYMHOCTh YMEHHI MO UCTOJIb30BAHUIO IOKA3aTEIbHOM MAaTEMATUYECKOW PEUH.

COBOKYITHOCTh YMEHHUIA MO paboTe ¢ HHpopMaIei, B TOM YUCIIe U C Pa3INUYHBIMH MaTeMaTHYECKUMU
TEKCTaMHU.

YMCHUA HUCIIOJIL30BATh MATCMATUYCCKUC CPCACTBA JJIA U3YUCHUA U ONIMCAaHHA PCAaJIbHBIX IMPOLCCCOB U
SIBJICHUM.

HE3aBUCUMOCTh U KPUTUYHOCThH MBIIUICHUS.

BOJIS 1 HACTOWYMBOCTD B JOCTUKCHHUHU LIEITH.

KommyHukamusnvie YVYJI:

CaMOCTOSITEILHO OPraHU30BBIBATh y4eOHOE B3aMMOJCHCTBHE B Tpynme (OmpeAensTh OOIIHMe IEeNH,
JOTOBApUBATHCA APYT C APYTOM U T.1.);

OTCTanBas CBOIO TOUYKY 3pPEHHUS, TPUBOIUTH ApTYMEHTBI, OTBEpKaas UX (hakTamu;

B JMICKYCCUU YMETh BBIABUHYTh KOHTPAPTyMEHTHI;

YUUTHCA KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MpPHU3HABaTh OIUOOYHOCTH
CBOETr0 MHEHHMSI (€CITM OHO TaKOBO) U KOPPEKTHUPOBATH €TO0;

MOHMMAs TO3ULHMIO JPYroro, pa3jiuyaTh B €ro peyu: MHEHHE (TOYKY 3pEeHHsi), J10Ka3aTeIbCTBO
(apryMeHTsI), paKThl; TUTIOTE3bI, AKCUOMBI, TEOPHUHU.

NpEeAMETHBIC:

yMeHHe paboTaTb C MaTeMAaTHUYECKUM TEKCTOM (CTPYKTYpUpPOBaHHUE, H3BJIEYEHHE HEOOXOIUMOM
UH(POPMAIINHN), TOYHO ¥ IPAMOTHO BBIPAKaTh CBOW MBICIIM B YCTHOH M MUCHMEHHOW PEYH, TPUMEHSIS
MAaTCMAaTUYCCKYI0 TCPMHUHOJIOTUIO W CHUMBOJIMKY, HCIHOJB30BATh Pa3JIUYHLBIC SA3BIKM MATCMATHUKU
(cIIOBECHBIN, CHMBOIMYECKUH, TpaduuecKuii), 000CHOBBIBATH CYXKICHUS, TPOBOIUTH KiIacCU(PUKAIINIO,
AOKa3bIBaThb MATCMATUYCCKUC YTBCPIKIACHH A,

BJIAACHUC 0a30BBIM ITOHATUIHBIM arfrapaTomM: UMETh NPCACTABICHUC O YHUCJIC, BJIAJICHUC CUMBOJIbHBIM
S3BIKOM ~ anreOpbl, 3HAHWE JJIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBHCUMOCTEH, (OpMHUpOBaHHE
HpeI[CTaBHCHHﬁ O CTaATUCTHUYCCKUX 3aKOHOMCPHOCTAX B PCaJIbHOM MUPEC U O Pa3JINYHBIX cnoc06ax nux
u3ydeHusi, 00 0COOEHHOCTSIX BBIBOJIOB M IMPOTHO30B, HOCSIIINX BEPOSTHOCTHBIN XapaKTep;

YMEHHUE BBITIOJHATh alreOpanveckue MpeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKCHUH, MPUMEHITh MX
AJid pCeHICHUs y‘-I€6HBIX MaTEMaATHYCCKHUX 3aJad MW 3aJad, BO3HHUKAIOIINX B CMECXKHBIX y‘-I€6HBIX
npeaMerax;

YMEHHE TOJIb30BAaThCS MAaTEMaTHYECKUMH (OpMyJIaMH U CaMOCTOSITENIBHO COCTaBISATH (HOPMYJIbI
3aBUCHMOCTEN MCXKY BCIMYMHAMH Ha OCHOBC 0606HICHI/IH YaCTHBIX CJIy4acB U OKCIICPUMCHTA,



® yMEHHE pelaTh JIMHEHHbIC ypaBHEHHMS M HEPaBEHCTBA, a TAKKE NPUBOJUMBIC K HUM YpaBHEHUS,
HEpaBEHCTBA, CHCTEMBI, NMPHUMEHATh TpaHUUecKhe IMPEICTABICHUS ISl PEIICHUS W HCCIEIOBAHUS
YpaBHEHUI, HEPAaBEHCTB, CHUCTEM; IPHMEHITH IIOJyYCHHbIE YMEHHS JUIA peIIeHHs 33/7a4 U3
MaTEMaTHKH, CMEXHBIX TIPEJMETOB, IPAKTHUKH;

® OBJAJCHHE CHUCTEMOW (DYHKIMOHAIBHBIX HOHATHH, (QYHKIIMOHAIBHBIM S3IKOM M CHUMBOJINKOW, YMEHHE
cTpouth rpaduku (QyHKUIUH, ONMUCHIBATH WX CBOWCTBA, UCIIOJIB30BaTh (DYHKIMOHAIBHO-TpadUIecKue
IpE/ICTaBICHNS UL OTIMCAHUS M aHATM3a MAaTEMAaTHYECKUX 3a/1a4 U PeabHbBIX 3aBUCUMOCTEH;

e OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMH MPEACTABICHHS M aHATIN3a CTATUCTUYECKUX JIaHHBIX;

® yYMCHHE NMPUMEHATH U3YUYCHHBIC MMOHATHS, PE3yJbTaThl M METO/ABI NIPU PEIICHUU 3a/1a4 U3 Pa3IUYHBIX
pa3zaenoB Kypca, B TOM YHMCIIE 33a]a4, He CBOJSIIUXCSA K HETOCPEACTBEHHOMY NPUMEHEHUIO U3BECTHBIX
AJITOPUTMOB.

IInanupyembie pe3yJbTaThl H3y4YeHHS Kypca ajaredpsl B 7-9 Kiaaccax

PannoHaJnLHbLIE YHCIA

Buinycknux nayuumes:

1) noHMMAaTh OCOOEHHOCTH IECATUYHON CUCTEMbI CUUCIICHHUS;

2) BIaAeTh MOHITHSIMHU, CBI3aHHBIMU C IETUMOCTBIO HATYPATbHBIX YUCEIT;

3) BBIpaXkaTh YHMCJIa B AKBUBAJICHTHBIX (popmax, BeIOMpas HanbOosiee MOIXOMSAIIYI0 B 3aBHCUMOCTH OT
KOHKPETHOU CUTYyalUu;

CPaBHMBATh U yHOPSAOYMBATH PAllMOHATILHBIC YHCIIA;

4) BBINIOJIHATH BBIYUCIICHUS C PAIMOHATBHBIMU YHUCJIAMH, COYETas YCTHBIE W MHUCHMEHHBIC MPUEMBI
BBIUYHCIICHUH, TPUMEHEHHUE KaJbKYJISITOPA;

5) UCTIONB30BATh MOHSATHS U YMEHHUS, CBSI3aHHBIE C MPOMOPIIHOHATHHOCTHIO BEJTUYHH, IPOIIEHTAMH B XOJI€
pelieHus MaTeMaTHYeCcKMX 3a7ad M 3a7ad M3 CMEXHBIX [PEIMETOB, BBIMOJIHATh HECII0KHbBIE
MPAKTUYECKHUE PACUCTHI.

Bbll’lyCKHuK nOJIyuum 603MONCHOCMb HAYYUMbCA.

1) NO3HaKOMUTHCSA C MO3UIMOHHBIMU CUCTEMAMHM CUHUCIIEHUS C OCHOBAaHHUSIMU, OTIIMYHBIMU OT 10;

2) yriyOuTh U pa3BUTh MPEJCTABICHHS O HATYpaJIbHBIX YUCIAX U CBOMCTBAX JEIMMOCTH;

3) HayuuTbCd MCIOJIB30BaTh MPUEMBI, PALMOHATIM3UPYIOIME BBIUUCICHUS, MPUOOPECTH IPUBBIUKY
KOHTPOJIMPOBATh BBIUUCIICHUS, BEIOUPAst HY>KHBIN CIIOCO0.

JleCTBUTEJNLHBIE YHCJIA

Buinycknux nayuumcs

1) HCIIOJIb30BAaTh HAYAJIBHBIC ITPEACTABIICHUA O MHOKCCTBE HCP’ICTBHTCHBHLIX HUCCII,
2) BJIAACTDH MMOHATUEM KBAaAPATHOI'O KOPHA, IPUMCHATH €0 B BBIYHUCIICHUAX.

Bbll’lyCKHuK noJIyuyum 603MONCHOCMb HAYHYUMbCA.!

1) pa3BuTh IpeACTaBICHUE O YUCIIE M YUCIOBBIX CUCTEMax OT HAaTYpaJIbHBIX J0 JCHCTBUTENBHBIX YHCEN;
O pOJIX BBIYMCIICHUH B YEJIOBEYECKON ITPAKTHKE;

2) pa3BUTh U YINIyOUTh 3HAHUS O JECATHUYHOW 3alUCU ACUCTBUTEIBHBIX uuceNl (NepUOJUYECKUEe U
HEMEePHOANISCKHE IPOOH).

N3mepenusi, NpUOJIHKEHUS, OLICHKH




Buvinyckuux nayuumcs:

HCIIOJIB30BAaTh B XOJ€ PCHICHUSA 3adad SJICMCHTAPHBIC IMPCACTABIICHHUA, CBA3AHHBIC C HpI/I6JII/I)KeHHI:IMI/I
3HAYCHUAMU BCIIMYHH.

Bbll’lyC‘KHuK noJiyuyunm 603MOMNCHOCMb HAYYUMbCA.!

1) moHWMaTh, YTO YHCIOBBIE MJAaHHBIC, KOTOPBIE WCHOJB3YIOTCA ISl XapaKTEPUCTHKH OOBEKTOB
OKPYKAIOILIET0 MHpPA SIBISIOTCS MPEUMYIIECTBEHHO MPHONMKEHHBIMH, YTO TI0 3allUCH TPUOIMIKCHHBIX
3HAYCHUH, CcoJepKauXcs B HMHOOPMAIMOHHBIX HCTOYHHUKAX, MOXHO CYAHTH O IIOTPEIIHOCTH
MPUOTMKEHHUS,

2) MOHMMATh, YTO TOTPEITHOCTh PE3YJIbTaTa BEIYUCICHUH TOJKHA OBITH COM3MEPUMA C ITOTPEITHOCTHIO C
MOTPEITHOCTHIO UCXOIHBIX JTAaHHBIX.

AJireopanyeckue BLIPAKEHU ST

Buvinyckuux nayuumcs:

1) BIageTh MOHATUAMH «TOXKIECTBOY», «TOXKIECTBEHHOE MPe0Opa30OBaHUEY, PEIIATh 3a/1a4H, COJICPKaIIHe
OyKBEHHBIE JaHHBIC; padoTaTh ¢ PopMynamu;

2) BBINOJHATH NPEOOPa3OBaHMSI BBIPAKECHUN, COAEPIKAIIMX CTENEHM C IEeIbIMU TOKa3aTelsIMU |
KBaJ[paTHbIC KOPHH,

3) BBINOJNHATH TOXAECTBEHHbIE NPEOOPAa30BaHUS PAIMOHAIBHBIX BBIPAKEHUI Ha OCHOBE IPABHII
JEHCTBUI HaJl MHOTOWICHAMH | alreOpandecKuMu JpoOsMu;

4) BBITIOJIHATH PA3JIOKCHHUEC MHOT'OYJICHOB HAa MHOXKUTCIIN.

Bbll’lyCKHuK nOJIyuum 603MONCHOCMb HAYYUMbCA.

1) HAy4YHUTHCS BBIMOJIHATH MHOTOIIATOBBIC MPEOOPA30BAHUS IEIBIX BBIPAKCHUH, MPUMEHSS IIHPOKHUI
HaOop cmoco00B U MPUEMOB;

2) NPUMEHSATh TOXKICCTBCHHBbIC MPEOOPA30BAaHUS JUIS PEUICHUS 3a7ad M3 Pa3jInYHbIX paszeioB Kypca
(Hampumep, U HAaXO0XKACHUS HAaUOOJIBIIIEero / HAMMEHBIIIETO 3HAUYCHUS BRIPAKCHHS).

YpaBHeHusl
Buvinycknux nayuumces:

1) pemaTb OCHOBHBIE BHJIbI JMHEHHBIX ypaBHEHUN C OJHOM MEpPEeMEHHOW, CUCTEMBI ABYX YpPaBHEHHH C
JBYMsI TIEPEMEHHBIMU;

2) TOHMMAaTh YpaBHEHHME KaK BaKHEUIIYI0 MAaTEMAaTHUYECKYI0 MOJENb M7 OMHCAHHUS U HW3YYCHHS

Pa3HOOOPA3HBIX PEaTbHBIX CUTYAIIWHA, PEIIATh 3) TEKCTOBBIC 3aa9l areOpanIecKuM METOIOM;

3) npumeHsTh TpaduyecKue MpeacTaBICHUs i1 HUCCIEA0BaHUS YPaBHEHUI, UCCIEAOBAHUS U PEIICHUS
CHUCTEM ypaBHEHUH C ABYMS TIEPEMEHHBIMH.

Bbll’lyCKHuK noJiyuyunm 603MONCHOCMb HAYYUMbCA.!

1) oBmameTh CHENUAIbHBIMU NpUEMAMU pPEIICHUS YypPaBHEHUH M CHCTEM YPaBHEHHH; YBEPEHHO
NPUMEHATH ammapar ypaBHEHHH [UIS pEIICHHs pa3HOOOpa3HBIX 3ajad M3 MaTeMAaTHKH, CMEKHBIX
MPEAMETOB, IPAKTUKHY;

2) mpuMeHSTh rpaduvecKkue MPEACTaBICHHUS U WCCICAOBAHHS YPaBHEHWH, CUCTEM YypaBHEHHH,
coJiepkaix OyKBeHHbIE KOO DUITUCHTHI.

HepaBeHcrBa



Buvinyckuux nayuumcs:

1) moHMMaTh U NPUMEHSTh TEPMHUHOJOTHIO M CHUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHMEM HEPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABECHCTB;

2) pemats JIMHEWHbIE HEPAaBEHCTBA C OAHON IIEPEMEHHON U UX CUCTEMBI;

3) pemiathk KBaJpaTHbIE HEPABEHCTBA C ONOPOI HA TpadUUECcKUe MPeICTABICHMS;

4) NpUMEHATH anmnapar HEpaBEHCTB JUUIs PELIEHMs 3a/1a4 U3 Pa3JInYHbIX pa3lieloB Kypca.

Bbll’lyCKHuK nOJIyuum 603MONCHOCMb HAYYUMbCA.

1) pa3sHOOOpa3HBIM MpHUEMaM JI0Ka3aTelbCTBA HEPAaBEHCTB; YBEPEHHO NMPUMEHSATH anmapaT HEpaBEeHCTB
JUTSL PeUICHUsT Pa3HOOOPA3HBIX MaTEMaTHYECKUX 3a7a4 M 33]1a4 U3 CMEKHBIX MTPEIMETOB, MPAKTHKH;

2) npuMeHSTh rpadUuecKhe MPEICTaBICHUS ISl UCCIICTOBAHUS HEPaBEHCTB, COAEPKAIIUX OyKBEHHBIC
KOX(PUIIHEHTHI.

OcHoBHbI¢ NoHATHSA. YNcJa0oBbIe GVHKIINH.

Buinycknux nayuumes:

1) moOHMMaTh W HCIONB30BaTh (PYHKIMOHAIBHBIC TOHATHA W S3BIK (TEPMUHBI, CHMBOJIHYECKHE
0003HAYCHHS);

2) cTpouTh rpaduKu JIEMEHTAPHBIX (DYHKITNI; UCCIEA0BATh CBOMCTBA YHCIIOBBIX (DYHKITMH HAa OCHOBE
U3y4YeHUs TTOBEICHUS UX IpauKoB;

3) moHMMaTh (PYHKIUIO KaK BaXHEWIIYI0 MaTEMaTHYECKYI0 MOJENb ISl ONMHCAHHS MPOIECCOB U
SABJICHUM OKPY KaIOLIEro MUpa, IPUMEHATh

4) (yHKIMOHATBHBIA S3BIK JUISI OTMHMCAHUS M WCCIEAOBAHHS 3aBHCUMOCTEH MEXAy (QU3NUESCKUMHU
BCIIMYMNHAMMU.

Buinycknux noayuum 603MOHNCHOCMb HAYYUMbCAL:
1) mpoBOAMTH UCCIENOBaHMS, CBA3aHHBIE C W3YYEHHEM CBOMCTB (YHKIMI, B TOM 4YHCIE C
HCIOJIb30BAaHUEM KOMIIBIOTEPA;
2) Ha OCHOBE TpaMKOB W3YUYECHHBIX (DYHKIMI CTPOUTH OoJiee CI0XKHBIE TpaduKu (KyCOYHO-3a/IaHHbBIE, C
BBIKOJIOTBIMU TOYKAMH U T.I1.);
3) ucmonb30BaTh (PyHKIIMOHAIBHBIE TPEICTABICHHUS U CBOWCTBA (PYHKIUI IS peIICHHS MAaTeMAaTHIECKUX
3aJa4 U3 pa3IMuHBIX pa3zesioB Kypca.

Yucja0BbIe NOCIEI0BATEIbLHOCTH

Buinycknux nayuumes:

1) noHUMATh U HCIIONIE30BATh SI3BIK TIOCIIEIOBATEIBHOCTEH (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHHS);

2) npuMeHATh (POpMyJibl, CBA3aHHBbIE C ApUPMETUYECKONH M TeOMETPUYECKON MpOorpeccHii, u ammapar,
c(OpMUPOBAHHBIN NPU U3YUYEHUHU JAPYTUX Pa3/IEIoB Kypca, K pelICHHIO 3aja4, B TOM YUCJIE€ C KOHTEKCTOM
U3 peajbHOM KU3HU.

BblnyCKHMK nOJYyYum 603MONCHOCMb HAYYUMbCA.

1) pemate KOMOMHHUPOBAHHBIE 33]]a4l ¢ TIPUMEHEHHEM (DOPMYJT N —TO YI€HAa W CYMMBI TIEPBBIX N YICHOB
apu(pMeTHUECKOW M TE€OMETPHUUYECKOW MpOrpeccuil, MpUMEHssl NpU OSTOM ammnapar ypaBHEHUH U
HEPaBEHCTB;

2) noHUMaTh apU(PMETHUECKYIO U TECOMETPUUECKYIO IPOrpecCuu Kak (YyHKIHMU HATypalbHOTO apryMEHTa;
CBSI3BIBATH  apU(PMETHYECKYI0O TIPOTPECCHIO C JIMHEHHBIM pPOCTOM, TE€OMETPHUYECKYID — C
9KCHOHEHIMAJIBHBIM POCTOM.
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OnucatrejJbHas CTATHCTHKA

Buinycknux nayyumces MCmoNb30BaTh MPOCTEHIINE CIOCOOBI IPEICTABICHUS U aHAIN3a CTATUCTHUECKHUX
JaHHBIX.

BoinyckHUK ROIYYUM 803MONCHOCMb TIPHOOPECTH TIEPBOHAYAIBHBIN OIBIT OpraHU3alu cOOpa JaHHBIX
MIPH TIPOBEJICHUH OMPOCca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHANU3, MPEACTABIATh PE3YIbTATHI
ompoca B BUJIE TAOJIUIIBI, THATPAMMEI.

CJav4yailHble COOBITHS U BEPOSATHOCTEL

Buvinycknuk nayuumcs HaXOOUTh OTHOCUTENIBHYIO YaCTOTY M BEPOSTHOCTh CIIYYaifHOTO COOBITHSI.

Buinycknux nonyuum 6o03modcnocms IpUOOPECTH OIBIT MPOBEIEHUS CIyYalHBIX SKCIIEPUMEHTOB, B TOM
YHClIe, C TOMOILBI0O KOMITBIOTEPHOTO MOJEIMPOBAHNUS, MHTEPIPETALUN UX PE3YJIHTATOB.

KoMOnHaTOpHKA

Buinycknux  nayuumcs pemaTtb KOMOWHATOpHBIE 3a/Jadyd Ha HaXOXKJIEHUE YHCIa OOBEKTOB WIIU
KOMOWHAIIHIA.

Buinycknux nomyuum 603MOJCHOCMb HAYYUTBCS HEKOTOPBIM CIELHUAIbHBIM IPUEMAM pPELICHUs
KOMOMHATOPHBIX 3a7a4.
IlnannpyemMble pe3y/ibTaThl 0CBOCHUS yueOHOro npeamera Maremaruka (I'eomeTpust)

JINYHOCTHBIC:

e (opMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYarOMIUXCS K
CaMOpA3BUTHIO M CaMOOOpPa30BaHHWIO HAa OCHOBE MOTHBAIMM K OOYYCHHIO W TO3HAHHWIO, BEIOOPY
NanpHeHmero oOpa3oBaHusi Ha 0Oa3e OPUCHTUPOBKM B MHpe Npodeccuii UM TpodecCHOHaTbHBIX
IPEINOYTEHUI, 0CO3HAHHOMY MOCTPOEHUIO HHANBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUH C YUETOM
YCTOMUMBBIX MO3HABATEIBLHBIX HHTEPECOB;

e (opMupOBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIO-IIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAYKH U OOIECTBCH-HOU TIPAKTUKH;

e (QopmupoBaHHE KOMMYHHMKAaTHBHOW KOMIIETEHTHOCTH B OOLIE-HUM U COTPYIJHHYECTBE CO
CBEpPCTHHKAMH, CTApIIMMH M MIIAI-IIMMHA B 0Opa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOW, y4eOHO-

UCCJIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJAX JESATEIBHOCTH;

® yYMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOU MBICIM B YCT-HOW M MUCbMEHHOW peyu, NOHUMAaTh
CMBICTT TIOCTaBJICHHOM 3aJ]au, BEICTpauBaTh ApryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

¢ KPUTHYHOCTH MBIIIJICHUA, YMCHUC PACIIO3HABATL JIOTUYCCKU HCKOPPCKTHLIC BLICKA3bIBAHUA, OTJINYATDh
TUTIOTE3Y OT (haKTa;

[ ] eraTI/IBHOCTI) MBIIIJIICHUA, I/IHI/IIII/IaTI/IBy, HaXoa4YuBOCTb, aKTUB-HOCTH HpI/I peHIeHI/II/I FeOMeTpI/I‘IeCKI/IX
3a/1a4;

® yMEHHUE KOHTPOJIUPOBAThH MPOLECC U PE3YJIbTAT YUEOHON MaTe-MaTUYECKON JesITEIbHOCTH;
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CHOCOOHOCTh K SMOLIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHue-CKMX OOBEKTOB, 3ajad, pPELICHUH,
pacCykICHHII;

MeTaNnpeaAMETHbIC:

nosznasamenvtvle YVJ[

YMCHHUC CaMOCTOATCIIbHO IUIAHUPOBATH AJIBTCPHATUBHBIC IIYTH HJOCTHXXCHUA Heﬂeﬁ, OCO3HAHHO
BBIOMpATh Hanbosee 3-PpeKTUBHBIC CITOCOOBI PEIICHUs YICOHBIX M MO3HABATEIBHBIX 33/1a4;

YMEHHE OCYIIECTBISATh KOHTPOJIb MO PE3yJIbTaTy U MO CIOco0y ACHCTBUS HA yPOBHE MPOU3BOJIHLHOTO
BHUMAaHUS U BHOCUThH HE-00XOAUMBIE KOPPEKTHUBBI;

YMEHHE aJ[eKBaTHO OICHUBAThH MPABUIBLHOCTh WJIM OMIMOOYHOCTH BBITIOJNHEHUS Y4eOHOU 3amauu, e
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTHU €€ pelIeHHUS;

OCO3HAHHOE BJIAJICHHUE JIOTUUECKUMU JACUCTBUSIMH OIPEICIICHUS TOHATHH, 0000IICHHS, YCTAHOBICHUS
aHaJoruil, Kiaccu(uUKalMM Ha OCHOBE CaMOCTOSTEIBHOIO BbIOOpAa OCHOBAaHMM U KPUTEPHUEB,
YCTaHOBJICHUS POJOBUIOBBIX CBA3CH;

YMCHUC YCTAaHABJIIMBATb HNPHUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTHYECKOC PACCYKIACHHUC,
YMO3aKJIIOUYCHUC (I/IHI[YKTI/IBHOG, ACOAYKTUBHOC U IO aHaJIOFI/II/I) " BBIBOJHBI,

YMCHHUC CO3J1aBaThb, NMPUMCHATH U Hp606pa3OBBIBaTI: 3HAKOBO-CHUMBOJIMUCCKUEC CPCACTBA, MOJACIIN U
CXCMbI OJid PCIICHUA yq€6HI)IX U II03HABAaTCJIbHBIX 3a1a4,
dbopMHupoOBaHHE W pPa3BUTHE YYCOHOW U OOIIEMOJIB30BATEIHLCKON KOMIIETEHTHOCTH B O0JacTH

HCIIOJIBb30BaHUA I/IH(l)OpMaI_II/IOHHO—KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOT Ui (HKT—KOMHGTGHTHOCTI/I);

dbopMupoBaHUE MEpPBOHAYANBHBIX MPEACTAaBICHUN 00 HAEsIX U O METoJaX MaTeMaTHKU Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJIEIMPOBAHMSI SIBJICHUI U MIPOLIECCOB;

yYMEHHE BHUJAETh MaTeMaTHYECKyI0 3aJady B KOHTEKCT€ MpPOOJEMHOM CcHUTyalud B JApPYTUX
JUCLUIIIINHAX, B OKPYXKaIOLEH KU3HH;

peayramugrvie YV

yMEHHE HaxXOJAWTh B pa3JIMYHbIX MCTOYHHUKAX HH(pOpManMio, HEOOXOANUMYIO MJisi pEIICHUS
MaTeMaTHYeCKUX MpoOJIeM, U MPEJCTABIATh € B MOHATHOM (opMe; NPUHUMATD PEIICHUE B YCIOBHIX
HETOJIHOW 1 M30BITOYHOM, TOYHOM M BEPOATHOCTHON MH(POPMAITIH;

yMEHHE TIOHUMAaTh W HCIOJh30BaTh MAaTEMAaTHUYECKUE CPEICTBA HATSIHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIs WUTIOCTPALMK, HHTEPIIPETalluy, apTyMEHTaLlUH;

YMEHHE BBIJIBUraThb TUIIOTE3bl MPU PEIICHWH Y4EeOHBIX 3a7ad U MOHMMATh HEOOXOAMMOCTb HX
HPOBEPKHU;

yMEHHE NPUMEHATh WHIYKTHUBHBIE U JE€AYKTHBHBIE CIOCOOBI PACCYKIACHWM, BHIETh pa3iHyYHbIC
CTpaTeruy pelieHus 3aaay;
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¢ T[OHMMAHHUC CYHIHOCTU aJIrOPUTMHUUYCCKHUX HpeILHI/IcaHI/Iﬁ U YMCHUC HeﬁCTBOBaTB B COOTBCTCTBUU C
MMPECAJTIOKCHHBIM aJITOPUTMOM;

¢ YMCHHUC CaMOCTOATCIIbHO CTAaBUTH ILICJIU, BBIGI/IpaTb " CO3J1aBaTh aJITOPHUTMbI AJId PCUICHUA y‘IeGHLIX
MaTeMaTHYeCKHUX MPpo0IeM;

¢ YMCHHC IUIAaHUPOBATHL W OCYLICCTBIIATH MOCATCIBHOCTL, HAIIPABJIICHHYIO Ha PpCHICHUC 3aJad
HCCIICO0BATCIIBCKOI'0 XapaKTepa,

KommyHukamueHwvle YY/{

e yYMEHHE OpPraHMW30BBIBATH y4E€OHOE COTPYIHHYECTBO U COBMECTHYIO ICSATEIBHOCTh C YUHUTEIEM M
CBEPCTHUKAMU: OMPEICNATh IIEIH, pactpeaeisiaTh (PYHKIMU U POJM YYaCTHUKOB, OOIIHE CIOCOOBI
paboTsr;

e yMeHHE pPabOTaTh B TpYIIe: HAXOMUTh OOINEEe pEIICHHEe M pa3pemarh KOH(MIUKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIIMK M YUETAa MHTEPECOB; CIyIIaTh MapTHEPA; (GOpMYyIUPOBATH, ApTyMEHTHPOBATH U
OTCTanBaTh CBOE MHEHHE.

NpeaAMETHDIC:

® OBJIaACHUC 0a30BBIM IOHATHHHBIM arrmapaToM MmO OCHOBHBIM pasjciiaM COACPKAHUA; NPCACTABIICHUC
00 OCHOBHBIX N3y4dac-MbIX IMOHATHAX (‘{I/ICJ'IO, TeoOMETpHUICCKaA (I)I/Irypa, BCKTOD, KO—Op,Z[I/IHaTLI) KaK
BaKHEHUIITNX MaTEMaTHICCKHX MOJCIIAX, TO-3BOJIAIONIUX OIMMUCBIBATE U U3YyYaThb PCaJIbHBIC IIPOUCCCHI U
SABJICHUA,

e yMeHHE paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAJIM3UPO-BaTh, W3BJICKATh HEOOXOAMMYIO
UHPOPMAIIHIO), TOYHO W TPa-MOTHO BBIpaXKaTb CBOM MBICIM B YCTHOM W THCBMEHHOW peYH C
IMPUMCHCHUEM MaTeMaTHIECKOU TCPMHUHOJIOTUN W CHUMBOJIM-KHU, HCIIOJIB30BATH PA3JIMYHBIC SA3BIKA
MaTeMaTUKH,  TPOBOJWTh  KJIACCH(HKAIMK,  JIOTHYECKHE  OOOCHOBaHHWS,  JIOKa3aTelIbCTBA
MaTE€MaTHYECKUX YTBEPKIACHUI;

¢ OBJIaAICHUC HAaBbIKAMU YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIb-HBIX BLIHHCHGHHﬁ;

® OBJIAJICHHE TE€OMETPUYECKUM S3BIKOM, YMEHHE MHCIOJIb30BaTh €ro I OIHUCAHUA MPEAMETOB
OKPY’KaIOIIET0 MHUpA, pa3-BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN M M300pa3UTEIb-HBIX YMEHMH,
nproOpeTeHne HaBBIKOB TEOMETPHUIECKUX MTO-CTPOCHU;

® YCBOCHHE CHCTEMAaTHYECKHX 3HAHUU O TUIOCKMX (UTYpaxX M MX CBOMCTBAX, a TAaKKe Ha HATJISIITHOM
YpOBHE — O MPOCTEHIINX MTPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHATh CUCTEMAaTU4Ye-CKUE 3HAHUS O
HUX JIJIs1 PEIICHHS TEOMETPUUYECKUX U MPAKTU-UYECKUX 3a/a4;

® yYMEHHE U3MEpATh [UIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, MCIIOIb-30BaTh (HOPMYIBI ISl HAXOXKICHUS
NEPUMETPOB, TUIOIIAACH U 00BEMOB reOMEeTpUIECKUX (HUryp;

¢ YMCHHUC IIPUMCHSATH U3YUYCHHBIC MOHATHUA, PE3YJIbTAThl, MCTOABI JJISI PCHICHUA 3alda4 IMPAKTHYECKOI'O

XapakTepa W 3aJa4 U3 CMEXHBIX TUCIUIUIMH C HCIIOJIb30BAHHEM IMPH HEOOXOIUMOCTU CHPABOYHBIX
MaTepUasoB, KAJbKYJIATOPa, KOMIbIOTEpPA.
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TemaTruueckuii mian anaredpa 7 kiaacc (136 yacon)

Ne Tema Komn-Bo | KoHtposnsHbIe OnexrpoHHbIe (TH(POBEIE)
4acoB | paboThI 00pa3oBaTeNbHBIE PECYPCHI
1 BhIpakeHus, TOXIECTBA, yPABHEHHUS. 21 2 https://m.edsoo.ru/7f415b90
2 DOyHKIHUMY. 15 1 https://m.edsoo.ru/7f415b90
3 CreneHb ¢ HaTYypaJIbHBIM TIOKa3aTeIeM 16 2 https://m.edsoo.ru/7f415b90
4 MHoOrouIeHsI 17 1 https://m.edsoo.ru/7f415b90
5 DOpMyIIbl COKPAILEHHOTO YMHOKEHHSI. 17 2 https://m.edso0.ru/7f415b90
6 CHCTeMBI JTMHEHHBIX YPaBHCHH. 9 2 https://m.edsoo.ru/7f415b90
7 0600611a501IIee UTOTOBOE MOBTOPEHKE 6 1 https://m.edsoo.ru/7f415b90
TemaTnueckuii miian aareopa 8 kiaacc (136 yacon)
No Tema Koo | Kontponsn | DnextpoHHble (1Iu(poBbIe)
gacop | PI€ Pa0OTBI | 0Opa3oBaTeNbHBIE PECYPCHI
1 I'nasa 1. PanmonanbHble 1podu 24 3 https://m.edsoo.ru/7f417af8
2 I'nasa II. KBagpaTHbie KopHU 20 1 https://m.edsoo.ru/7f417af8
3 I'nasa I11. KBagparHbie ypaBHEHUS 2 2 https://m.edsoo.ru/7f417af8
6 I'masa IV. HepaBencTsa 20 2 https://m.edsoo.ru/7t417af8
7 I'maBa V. CTeneHsp ¢ 1eIbIM 10 1 https://m.edsoo.ru/7f417af8
MOKa3aTesIeM. (5+5)
DJIEMEHTBI CTATUCTHKH
8 OGo61aroiiee UTOroBoe MOBTOpeHHe | 2 https://m.edsoo.ru/7f417af8
TemaTnueckuii miian aareopa 9 kaacc (136 yacon)
No Tema Koo | KonTposnbH | DnekTpoHHbIe (LI POBHIS)
gaco | PI€ PA0OTHI | 0OPa30BATENbHBIE PECYPCHI
1 KBanpatuunas ¢pyHKIus 23 2 https://m.edsoo.ru/7f417af8
2 YpaBHEHHs 1 HEPABEHCTBA C OJTHOM 15 1 https://m.edsoo.ru/7t417af8
MIEPEMEHHOMN
3 YpaBHEHHs 1 HEPABEHCTBA C IBYMS 18 2 https://m.edsoo.ru/7t417af8
ePEMECHHBIMH
4 Apudmerrdeckas ¥ TeOMETpUICCKast 15 2 https://m.edsoo.ru/7t417af8
IpOrpeccun
5 DneMeHThl KOMOMHATOPUKU U TEOPUHU 13 1 https://m.edsoo.ru/7f417af8
BEPOSATHOCTEHN
6 [ToBTOpeHue 18 1 https://m.edsoo.ru/7f417af8
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