MuHuCTepeTBO HAYKH H BbIcIIero oopaszosanus Poccuiickoi ®enepanuu
¢benepanbHOE TOCYAapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKASHHE BBICIIET0 00pa30BaHuUs
«CAHKT- MTETEPBYPI'CKHI TOCYJIAPCTBEHHBI YHUBEPCUTET
MPOMBINJIEHHBIX TEXHOJIOTUI U TU3AMHA»

NHKEHEPHAS HIKOJIA OJAEXIbI

(Haumernosanue xonnedica)

YTBEPXJAIO
IlepBrIii mpopexTop,
MIPOPEKTOp 10 yueOHOI paboTe

e __\ '

oy 4

A.E.Pynun

0 £5 b0 ab b 3 84 98 d0 69

CKTOp, IPOPEKTOp 110 yueGHoit padoTe

Pa0ouast nporpamma y4ye0HOIro npeamera

OVYII1.01.03y

MaTtemMaTHuka

VueOusiit tutan:  Ne 24-2-1-21

Kox, HanmeHOBaHME
cnenuansHocT  09.02.07 MHbOpManMOHHBIE CHCTEMBI W IPOTPAMMHUPOBAHHE

KBanudukanus BeimyckHuka  Pa3paboTunk BeO M MyJIbTUMEIMHHBIX IPHIIOKESHUH

Yposens oOpazoBanusa: Cpennee npodeccruoHaIbHOE 00pa3oBaHHe

IInan yyeOHOro mponecca

Cocrasisironue yueoHoro npoiiecca 4achl
TpynoemkocTb y4eOHOro npeamera 186
W3 HuX ay1uTOpPHO# HArpy3KH 166
Bunp! yaeOHBIX 3aHATHI 71 KK, yPOKH 78
" CaMOCTOATCIbHAA
paboTa oGyyaroIUXCs IIpakTueckue 3aHsATHS 78
(wacer) KoHncysprarmn 10
IpomexxyTouHasi aTTecTalus (>xsamen) 12
CamocrosiTesbHast padoTa 8
Dopmel DK3aMeH 1,2
IPOMEXKYTOUHON
aTTecTalun JuddepeHurpoBaHHbIii 3a4eT
10 ceMeCTpam o
(HOMep cemecTpa) CemecTpoBbIN KOHTPOJIb

Cankr-IlerepOypr
2024



PaGouast mporpamMmma y4eOHOTO MpeMeTa COCTaBJIeHa B COOTBETCTBUH ¢ TPEOOBAHUSIMU
OI'OC CIIO 09.02.07 UndopmanuoHHbIe CUCTEMBbI U IPOTPAMMHPOBaHKe,
yTBepkAEHHOrO IpukazoM MunoopHayku Poccuu ot 09.12.2016 N 1547 (pea. ot 03.07.2024),
dI'OC COO, yrBepxkaéuHoro npukazoM Munoopuayku Poccun ot 17.05.2012 r. N 413 (pen.
ot 27.12.2023), ®OII COO, yrBepxxaéHHOM npukazoM Munnpocsemenus Poccun ot
18.05.2023 r. Ne 371(pen. ot 19.03.2024), 1151 peanuzanui 00pa3oBaTEIHHOM MPOTPaMMBbI
09.02.07 UndopMaumoHHbIE CHCTEMBbI M IPOrPAMMHUPOBAHUE

CocraButens: Erynosa U.T.

(D.U.0., noonucs)

[Ipencenarenb HUKIOBOU
komuccun: Erynosa M.I'.

(D.1.0., noonucw)

COI'VTIACOBAHME:

JupekTop KoJnemxa,
pean3yIonero
o0OpasoBareibHyto porpammy:  Bepmnropa A.B.

(©.U.0., noonucs)

Mertonnueckuil oTaen
CIIBI'VIITHA: Sctpebosa C.A.

(D.1.0. compyonura omoena, noonucy)

PIT OVIIL.01.03Y MaremaTuka Crpanuia 2 u3 84



OraasJjieHue

1. TIOSICHUTEJIBHASL BATIVICKA ... oottt ettt ettt ettt ettt ettt et et et e e e ettt e i e i e rereia e rane s 4
2. INTAHUPYEMBIE PE3VJIbTATBI U3YUEHUS YUEBHOI'O ITPEJIMETA

B\ N A NG 1 0 N 20
3. COOEPXXAHUE YUEBHOT'O ITPEAMETA «MATEMATHUKA ...cccvviiiiieiii e 63
4. TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O [IPEJMETA «MATEMATHUKA» ........... 69
5. TPEBOBAHU A K YCJIOBUSM PEAJIM3ALIMNA ITPOI' PAMMBI YUEBHOI'O

[TPEJAMETA «MATEMATHIIKAD c...ceii ittt ettt ettt e e ttae e e s eaaae e e s eaaae e e s enaaee e s enaneeas 82

PIT OVIIL.01.03Y MaremaTuka Crpanuia 3 u3 84



1. HIOACHUTEJIBHASA 3AIITMCKA

VYuebHblii mpeamer «MaremaTthka» BXOAWT B 00IIE00pa30BaTENbHBIA LUKI, TTOALUKI
o0s13aTenbHbIe y4eOHbIe TPEAMETHI U YNTACTCS Ha IEPBOM Kypce 0OyueHHs.

Y4eOHbIil mpeamer «MareMaTrukay u3ydaeTcsi Ha yriayOJIeHHOM YPOBHE.

1.1 Ilporpamma Mo MareMaTHKe Ha ypOBHE CpelHero odmiero obpa3oBaHHUs pa3paboTaHa Ha
ocHoBe DejrepalibHOTO TOCYJAAPCTBEHHOTO 00pa30BATENBHOTO CTaHAAPTa CPEIHEro OOIIEeTo
oOpa3oBaHusi ¢ y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABIBISEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJWIMNA POCCHICKOro oOpa3oBaHus. Peanmzanus

IpOrpaMMbl 110 MaTeMaTHUKe OOECIICUYMBACT OBJIAJCHHE KIIIOYCBBIMHU KOMIICTEHIIHSIMH,
COCTaBJISIOLIUMHU OCHOBY  JUIA CaMOpa3BUTUS M  HENPEPBIBHOTO  00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYTBTYPHOTO, JTUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHS JUYHOCTH
o0yyJarouuxcs.

1.2. B mporpamme mo MaremaTHKe Yy4YTeHbl UAEH U MoyioKeHUs «KoHuenuuu pa3BUTHS
MaTreMaTHueckoro odpasosanus B Poccuiickoit denepanun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIIECTILIMH, MaTeMaThuyeckoe o0pa3oBaHue JOKHO, B YACTHOCTH, MPEAOCTABIATh KaXIOMY
oOydaroniemycsit BO3MOXKHOCTb ~ JIOCTHKEHUS YPOBHS MaTeMaTUYECKUX 3HAHUH,
HE00X0UMOr0 T JaIbHENIIEeH YCIIEIHON XKHU3HU B oOmiectBe. ViIMeHHO Ha
pelIeHne ITON 3ajauy HaleJIeHa IporpaMMa o MaTeMaTHke 0a30BOro ypoBHSI.

1.3. MaremaTHka - ONMOPHBIA MpPEAMET IS M3YYCHHS CMEXKHBIX JUCHUIUIMH, YTO JeTaeT
0a30ByI0 MaTeMaTUYECKYIO ITOATOTOBKY HEOOXOJUMOM.

1.4. IlpakThueckas MOJE3HOCTh MaTeMaTHUKU OOYCJOBJIEHA HAJIMYUEM MPOCTPAHCTBEHHBIX
¢GopM, KOJMYECTBEHHBIX OTHOLICHHH, HSKOHOMMYECKUX pacyeToB; HEOOXOJUMOCTbHIO
MaTEMaTUYECKUX 3HAaHMM B ITOHMMAHMM NPUHLUIIOB YCTPOMCTBA M HCIOJB30BaHUSA
COBPEMEHHOM TEXHUKM, BOCIPHUATHS W MHTEpIpETalus pPa3sHOOOPa3HOM COIMAIbHOM,
HKOHOMUYECKON HH(pOpMAIMK; MPAKTUUYECKUX IPHUEMOB TE€OMETPUYECKHX H3MEPEHUN U
MOCTPOCHUM, UTEHUSI UHPOPMAIUH, IPEACTABIEHHON B BUJIE TaOIMII, JUarpaMm U rpaduKosB.
1.5. IlpumeHeHre MaTeMaTUYECKOTO CTHIISL MBIIIJICHUS, TPOSIBIISIFOIIETOCS B OMPEIEIIEHHBIX
YMCTBEHHBIX HaBBbIKaX, IpUEMax M METOJaX MBILIUICHHUS YelI0BeKa, Mpoleccax 0000IIeHus 1
KOHKPETHU3aI1H, aHaIM3a U CUHTE3a, KIacCU(PHUKALMM U CUCTeMaTH3all1, adCTparupoBaHusl
U aHAJIOTUH Kak (pOpMUPOBAHUM ANTOPUTMHUYECKOM KOMIIOHEHTHI MBIIICHUS U BOCIIUTAaHUH
YMEHMM JEWCTBOBaTh II0 3aJaHHBIM aJrOpUTMaM, IO3BOJSIOLIEN COBEPLUIEHCTBOBATH
U3BECTHBIE U KOHCTPYUPOBATh HOBbIE. OOBEKTH MaTEMaTUYECKUX YMO3aKIIOUEeHUH, TpaBuiia
UX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTMUYECKHUX IOCTPOEHUH, CIIOCOOCTBYIOT
BbIpabOTKe yMeHu# (HopMynInpoBaTh, 0OOCHOBBIBATH U JI0KA3bIBAaTh CYXKICHHS, TEM CAMbBIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHUE.

1.6. OOyuyeHue MaTemMaTHKe NIaET BO3MOXHOCTh pa3BUBaTh y OOYyYarOIIMXCS TOYHYIO,
pallMOHATBHYI0O M HWH(POPMATUBHYIO pedb, yMEHHE OTOUpaTh Hamboyiee MOAXOAIINe
S3BIKOBBIC, CHMBOJIMYECKHE, TpauuecKue CpelrcTBa JUIsl BBIPAXKEHHS CYXACHUH U
HarJIsJHOTO X MPEACTABICHUS.

1.7. O6miee 3HAKOMCTBO C METOJAMH TIO3HAHUS JEUCTBUTEIHHOCTH, MPEACTABICHUE O
peIMeTe U METO/Ie MAaTEMaTUKH, €r0 OTINYMS OT METO/I0B €CTECTBEHHBIX U TYMaHUTAPHBIX
HayK, 00 0COOEHHOCTSX MPUMEHEHUS MAaTEeMAaTUKU NIl PELICHUs HAYYHBIX U NPHKIAJHBIX
3a[a4 KaKk He0OXOAUMBIN KOMIIOHEHT OOIIEH KyIbTYpHhI.
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1.8. H3ydyeHume wmaTeMaTHKH CIIOCOOCTBYET JCTETUYECKOMY BOCHHUTAHUIO YEJIOBEKA,
NOHMMAHHIO KpacoTbl M U3SIIECTBA MAaTEMaTHYECKUX PpACCYKICHUM, BOCIPHUSATHIO
reoMeTpruIecKux (HopM, yCBOCHHUIO U/IeH CHMMETPHUH.
1.9. IlpropuTeTHBIMHU TENISIMU 00Y4EHUSI MaTeMaTUKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

dbopMupOBaHHE ILIEHTPAIBHBIX MAaTEMaTUYECKUX MOHATUNA (YUCIIO, BEIMYHWHA,
reomeTpuueckas (Qurypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIHs), O00ECIeUYNBAIOIINX
IPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00yJaOLIIXCS;
NOJBE/ICHUE OOYYAIOUIMXCS Ha JOCTYIIHOM JUIS HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTUKH M OKPYXKaIOIEero MUpa, MIOHUMaHNEe MaTeMaTUKU KaK 4acTU OOILIel KyJIbTypbl
YeJI0BEYECTBA,

pa3BUTHE MHTEJUIEKTYaJIbHBIX W  TBOPYECKHX CIIOCOOHOCTEH  OOy4aroumxcs,
[IO3HABATEIIbHON AaKTHUBHOCTH, MHCCJIENI0BATEIbCKUX YMEHUH, KPUTHUYHOCTU MBILUICHUS,
MHTEpeca K U3YYEHHUIO MAaTEMaTUKH;

dopmupoBaHne  (QYHKIIMOHAIBHOW  MaTEeMAaTH4YEeCKOH  TPaAMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTE€MaTHYECKHE acCleKThl B peajbHBbIX >KU3HEHHBIX CUTyallUSIX U TpU
W3YYEHUU JIPYTHX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HX Ha S3bIKE MaTeMaTUKH U CO3/JaBaThb MaTeMaTH4YeCKHE MOJEINH,
OPUMEHSTh  OCBOGHHBI  MaTeMaTW4YeCKUd  amnmapaT s pelIeHUus  IPAKTHKO-
OpUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLIEHUBAThH NOJyYEHHBIE PE3YIbTATHI.
1.10. OcHOBHBIMH JMHMSIMM COZAEpXaHUS Kypca MaTeMaTuku sBistorcs: "Uucna u
BerunciieHus ", "Anreopa" ("Anrebpanyeckue BoIpaxkeHus", "YpaBHEHUS U HepaBeHCTBA"),
"Hawyana wmaremaruueckoro ananuza", "['eomerpusa" ("I'eomerpuueckue Qurypbsl u ux
coiicTBa", "M3MmepeHue reoMeTpuueckux BenuuyuH"), "BeposTHOCTH M cTaTHCTHKA".
CopepxaTenpHble JIMHUM PAa3BUBAIOTCA [ApaUIENbHO, KaxKgas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJIHa OT JIPYroH, a B TECHOM KOHTaKTe U
B3auMozecTBuM. VX 00bequHsSeT JOoruueckas COCTaBIISIIONIAsl, TPAJAUIIMOHHO MpUCYLIAs
MaTeMaTUKe U IMPOHU3bIBAIOLIAsi BCE MAaTEMaTHUYECKHE KYpPChl M COJEpKaTelIbHbIEC JTMHHM.
ChopmymupoBannoe B ®I'OC COO TpeboBanue "BiageHWE METOJAMH JIOKA3aTEIbCTB,
ITOPUTMaMH pelIeHus 3a7a4, yMeHHe (GOpMyIupoBaTh ONpeAeIeHNs, AaKCHOMbI U TEOPEMBI,
IPUMEHATH UX, IPOBOJUTH J10KA3aTEIbHBIE PACCYKIECHUS B XOJ€ PEUICHMSI 3a/1a4" OTHOCUTCS
KO BCEM yueOHBIM KypcaMm, a (GOpMUpPOBAHME JIOTHYECKUX YMEHUH pacIpeesseTcsl 0 BCeM
rojgam oOy4eHus: Ha YpOBHE CpPEeIHEr0 00IIero 0Opa3oBaHus.
1.11. B coorBerctBuu ¢ ®I'OC COO maremaTuka sBisieTcsl 00s3aTeIbHBIM MPEAMETOM Ha
JTAaHHOM ypoBHE oOpa3zoBanus. [IporpaMmMoil mo maremaruke npeaycMaTpuBaeTcs U3ydeHHe
yuebHoro npeamera «MartemaTuka» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa v Hayana
MaTeEMaTUYECKOT0 aHain3a», «I'eomerpus», «BeposTHOCTh U cTaTUCTHKa». DOpMUpPOBaHUE
JIOTMYECKUX YMEHHMHM OCYIIECTBISETCS Ha MPOTSHKEHUH BCeX JIeT OOYy4YeHUss Ha YpOBHE
cpeanero oOmiero oOpa3oBaHHUs, a 3JIEMEHTHl JIOTMKHM BKIIOYAIOTCA B COJIEpXKaHME BCeX
HAa3BAaHHBIX BHIIIE KYPCOB.

1.12.1 VYuebnsiii kypc "Anrebpa M Hayajla MaTreMaTHYecKoro aHanu3a" obecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ui M3Y4EHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (GpOpMHpYET
JOTMYECKOe W aOCTPAaKTHOE MBIIUIEHHE OOYYalomuXcs Ha YpPOBHE, HEOOXOIMMOM s
OCBOCHMS YYEOHBIX KYpCOB HH(OPMATHUKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH. B
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pamMkax ydeOHOro Kypca "AnreOpa W Hayasia MaTeMaTHYECKOro aHaimu3a" oOydaroriuecs
OBJIA/ICBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HAyKd, KOTOpas (OpMYIHpPYeT CBOH
JOCTH)KEHUS] B MAaTEMaTH4YeCKOl Gopme.

1.12.2 Y4eOHslii Kypc anreOpbl ¥ Hadal MaTeMaTHYECKOTO aHalIM3a 3aKJa/lbIBA€T OCHOBY
JUIS YCIEIIHOTO OBJIAZICHUS 3aKOHAMM (DM3UKU, XUMHH, OMOJIOTUH, MOHUMAHHUS OCHOBHBIX
TEHJCHIMA HSKOHOMHMKM M OOIIECTBEHHOW IKHU3HHU, TIO3BOJSET OPHEHTUPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOIb30BaTh UX B
noBCeHEBHOM  ku3HU.  OBjaneHue  aOCTPakTHBIMU U JIOTUYECKH  CTPOTUMU
MaTEeMaTUYECKUMU KOHCTPYKLUMSMHM pa3BUBAaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTUHHOCTb YTBEP)KICHHUS, HCIIOJIB30BaTh 000OLICHHE M KOHKPETU3AIHIO,
abcTparupoBaHue U aHAIOTHIO, (HOPMUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIUIeHUE. B xoze
W3YYCHUS anreOpbhl W Haval MaTeMAaTHYeCKOTO aHah3a Ha YPOBHE CPEIHEro O0OIIero
oOpa3zoBaHusi OOydaroImMecs IMOJY4YalOT HOBBIM OMBIT PEHIEHUsS NPUKIAJHBIX 3aj]ad,
CaMOCTOSITENILHOTO TIOCTPOCHHUSI MaTEeMaTHUECKUX MOJeNel peallbHbIX CUTyalud u
UHTEPIPETAIMA TOJYYCHHBIX PpEHICHUN, 3HAKOMATCA C MpPUMEpPaMU MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE M B UCKYCCTBE, C BBIIAIOIIMMUCA MaTEMaTHUYECKUMU
OTKPBITUSIMU M UX aBTOPAMH.

1.12.3 VY4eOHbI Kypc aiaredpbl M Hayajl MaTeMaTHYeCKOro aHaiau3a obJajaer
3HAYUTEIBHBIM BOCIIUTATEIFHBIM ITOTCHIIMAIOM, KOTOPBIN pean3yercsl Kak uepe3 y4eOHBIH
MaTepHal, CIIOCOOCTBYIOMMKA (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS, TaK M UeEpe3
cnenu(uKky y4eOHOW JeATENbHOCTH, TPeOYyIOMmEeH CaMOCTOATENbHOCTH, AaKKypaTHOCTH,
MPOJODKUTENLHOM KOHIEHTPAllMd BHUMAHUS M OTBETCTBEHHOCTH 3a IOJYYEHHBII
pe3yibTar.

1.12.4 B ocHoBe MeToAMKH OOy4deHMs anredpe M HayajlaM MaTeMaTH4YeCKOro aHajiu3a
JEKUT JeSATETbHOCTHBIN MPUHLIUI 00ydeHus.

1.12.5 B crpykType nporpaMMsl 1o aiaredpe u HayajlaM aHaJlM3a BBLAEISIOTCS CIEAYIOIIne
coJiepkaTenbHO-MeToauueckue JuHuM: "Uucna u Bbruucnenus", "®yHkuuu U rpapuku’,
"VpaBuenuss u HepaBeHcTBa"', "Hawama wmarematmdeckoro ananuza', "MHOXecTBa u
noruka". Bce OCHOBHBIE CONEpKATETLHO-METOANYECKIE JIMHUU M3Y9al0TCs Ha IPOTSDKEHUH
JIBYX JIeT oOyueHHUsi Ha ypOBHE cpelHero ooOmero odpa3oBaHus. J[aHHBINH y4yeOHBIH Kypc
SBJISIETCS MHTETPaTUBHBIM, OOBEIUHSAS B cebe cojep)kaHhe HECKOJBKMX MaTeMaTHYeCKUX
JUCLUIUIMH: anrebpa, TPUTOHOMETpHUs, MAaTeMaTHYeCKUH aHalu3, TEOpUS MHOXKECTB H
npyrue. OOydaromyecs OBJaJEBAlOT LIMPOKUM MaTeMaTHYECKUM ammapaToM, y HHUX
MOCJIEI0BATENbHO (POPMHUPYETCS] M COBEPLICHCTBYETCS YMEHHUE CTPOMTH MaTeMaTHYECKYIO
MoOJieIb peaIbHOM CUTYyallMH, MPUMEHSTh 3HaHMsI, IOJy4YeHHbIe B yueOHOM Kypce "AnreOpa
¥ Hayajga MaTeMaTU4YeCKOro aHayim3a', IJIs PelIeHUs CaMOCTOSTENHHO CHOPMYITUPOBAHHON
MaTeMaTHYECKOW 3a]auu, a 3aTEM WHTEPIPETUPOBATH MOTyICHHBIH Pe3yibTar.

1.12.6 CopepxarenbHOo-MeTOANYECKAasT JUHUSA «Yucna ¥ BBIUKMCICHUS» 3aBEpIIACT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAHUS JCHCTBUTENBHBIX YHCEIN, KOTOPOE ObUIO HAaYaToO Ha
YpOBHE OCHOBHOTrO oOmiero oOpasoBanusi. Ha ypoBHe cpenHero obmero o0pazoBaHMs
ocoboe BHHMMaHHe yaeisercs (OPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0sl MCMOJIb30BAHUE PA3IMYHBIX (POpPM 3amucH JeHCTBUTENBHOIO YHCIa,
YMEHHE pPAlMOHAJIBHO BBHIMONHATH JEHCTBUS C HUMH, JelaTh MPHUKHIKY, OIEHHBATH
pe3ynbraT. OOyyaronecs: Moay4aroT HaBBIKM NMPUOTMKEHHBIX BBIYMCICHUH, BBHITOIHEHUS
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JNEWCTBUM ¢ 4YHCIIaMH, 3alMCaHHBIMH B  CTaHZApPTHOM (opMme, HCIOJIb30BaHUS
MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

1.12.7 CopepxatenbHas JIUHUS «YPAaBHEHUS U HEPABEHCTBA» PEAIU3YETCSA Ha MPOTIKEHUN
BCEro 00y4eHus: Ha ypOBHE CpeIHero oliiero oOpa3oBaHus, OCKOJIbKY B KaXJIOM pasjeie
OporpaMMbl  MPEIYCMOTPEHO  pEIIeHHE  COOTBETCTBYIOIIMX  3amad.  OOydaromuecs
OBJIAJICBAIOT Pa3IMUYHBIMM METOJAMU PEIICHUS LENbIX, PAlMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHbBIX, JOrapUPMHUUECKUX U TPUTOHOMETPHUYECKUX YPaBHEHHH, HEPABEHCTB  H
ux cucreM. [lomydeHHble  yMEHHS  HCHOJB3YIOTCS MPH MCCIEIOBAHUU (YHKLHUH C
IIOMOULIbIO ITPOU3BOJHOM, pEIICHWHM MPUKIAJHBIX 3aJad M 3aJa4 Ha HaXO0XKICHUE
HauOOJBIIMX M HAUMEHbIIUX 3HaueHuM QyHkuuu. J[laHHas conepaTenbHas JUHUS
BKJIIOYAET B ce0sl Takxke (POpPMUPOBAHME YMEHHM BBINOJIHATH pacuéTsl 1o  (dopMmysam,
npeoOpa3oBaHusl LENbIX, palMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPHUUECKUX
BBIDQKEHUI, @ TaKKe BBIPAKCHHUU, CONEPXKAIIMX  CTENeHH U Jorapudmsl. braromaps
U3YYEHHIO  anreOpanyeckoro  marepuaja  IPOUCXOAMT  JalbHEWIIee  pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIICHUS OOyYaromuxcs, (HOpPMUPYIOTCS HABBIKH
NEeTyKTHBHBIX ~PAcCyXIEHHH, paboOTBl ¢ CHUMBOJBHBIMH (hOpMaMH, IPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajredpa npejjiaraer
3¢ (eKTUBHbIE HHCTPYMEHTBl ISl PELICHUs NPAKTUYECKUX M €CTECTBEHHO-HAY4HBIX
3aJa4, HarJJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKa HAYKHU.

1.12.8 CopeprxaTenpHO-MeTOANYECKast TUHUS «DYHKIUU U TpadUKI» TECHO MEPETIeTaeTCs
C JIpyTUMH JIMHUSIMH Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3a7a€T IMOCIIE0BATEIbHOCTD
u3ydeHus Mmarepuana. M3ydyeHue CTENeHHOW, IoKa3aTeNbHOM, JorapuMuyeckon u
TPUTOHOMETPUUYECKUX (DYHKIMHA, UX CBOWCTB U rpauKOB, UCIOIb30BaHUE (QYHKUUN IS
peleHus 3a7ad U3 JpYruX Y4eOHBIX MPEIMETOB M peajbHOM JKU3HU TECHO CBA3aHO Kak
C MaTeMaTHYeCKHM aHAJIW30M, TaK U C pEIICHMEM ypaBHEHUN M HepaBeHCTB. [Ipu sTom
Oonbiioe BHUMaHHME yaensercds (OPMHUPOBAHMIO YMEHHS BbIpakaTb (QopMylaMu
3aBUCHUMOCTH MEXJy pa3IuYHbIMU BEJIMYMHAMH, HCCIEAOBATh IOJIYYE€HHbIE (QYHKIIHH,
cTpouth ux rpaduku. Matepuan coaepKaTeabHON JMHUM HaleJIeH Ha pa3BUTHE YMEHHUHN U
HAaBBIKOB, MIO3BOJIAIOIIMX BbIpa)KaTh 3aBUCUMOCTH MEX/1y BEIMUYMHAMU B pa3IMuHON (opme:
aHAJTUTUYECKOH, Tpaduueckod U cioBecHOH. Ero wusyueHme crnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHUS, CHOCOOHOCTM K OOOOIIEHHMI0 W  KOHKpETHU3alluH,
MCIIOJIb30BaHUIO aHAJIOTHH.

1.12.9 CopnepxarenbHas nuHua «Hawana MareMarnyeckoro aHanau3a» MO3BOJSET
CYILIECTBEHHO PacIIUPUTh KPYT KaK MaTeMAaTUYECKUX, TaK U MPUKIATHBIX 33a]a4, JOCTYITHBIX
00y4aromuMcsi, y KOTOPBIX TOSBIISIETCS BO3MOXKHOCTb HCCIIEOBaThb U CTPOUTH Tpaduku
GyHKUIUH, ompeAensaTh UX HAWOOJbIINE M HAUMEHBLINE 3HAYCHMS, BBIYMCIATH IUIOIIAH
buryp 1 00bEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOpeHHUs nporieccoB. CopeprkaTenbHas TUHUS
OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHHS MAaTEMATUYECKUX MOJENIEH peallbHbIX
CUTyallul, HaXO0XK/IE€HUS HAWIY4YIIEro PElIeHUs B NPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHUYECKUX, 3aJayaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYEeCKOro aHalu3a
CIOCOOCTBYET pa3BUTHIO AaOCTPAaKTHOrO, (OpPMalbHO- JIOTUYECKOTO U KpPEaTUBHOTO
MBILUIEHUSI, (POPMUPOBAHHUIO YMEHHI pacrno3HaBaTh MPOSBIEHUS 3aKOHOB MaTeMaTHUKU B
HayKe, TeXHUKEe M HcKyccTBe. OOyuaroluecss y3HalOT O BBIJAIONIMXCSA pe3ysibTaTax,
MOJIyYEHHBIX B XOZI€ pa3BUTHs MaTEMATUKHU KaK HayKH, U UX aBTOpaXx.
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1.12.10 CopepxxaTenbHO-MeTOAMYECKass JIMHUSA «MHOXKECTBA M JIOTMKAa» B OCHOBHOM
MOCBSAIIEHA 3JEMEHTAaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbIC IPEICTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEeMAaTHKHU M MpeajiaraloT Hauboiee YHHBEpCATbHBIN
S3BbIK, 00BETUHSIONINM BCE Pa3/esibl MATEMATUKHU U €€ MPUIIOKEHUN, OHU CBA3BIBAIOT Pa3HbIC
MaTeMaTU4YeCKHe ITUCHUIUIMHBI B eauHoe 1enoe. [loaToMy BaKHO [aThb BO3MOXKHOCTh
oOyuJaroiiemMycsi IOHUMaTh TEOPETUKO- MHOKECTBEHHBIHN SI3bIK COBPEMEHHOW MaTeMaTUKH U
UCIOJIb30BATh €T0 JJIS1 BRIPAXKEHHSI CBOUX MBICIICH.

1.12.11 B yueOHOM Kypce "AnreOpa ¥ Hadajga MaTeMaTHYECKOro aHaiau3a'" MPUCYTCTBYIOT
TaKk)K€ OCHOBBI MAaT€MaTUYECKOTO MOJEIUPOBAHUS, KOTOpPbIE MpHU3BaHbl CHOPMUPOBATH
HaBBIKM TIOCTPOEHUS MOJIeJIEH pealbHBIX CHUTyalluid, HCCIEOBAaHUSA H3THX MOJEIeH ¢
MOMOIIBIO amnmapara anreOpsl 1 MaTEMATHYECKOTO aHAIM3a U WHTEPIPETAMH MTOJTYIEHHBIX
pe3ynbTaToOB. 3aJaHusl BKIIOUEHBl B KAXKIbIM M3 pa3elioB MPOTrpaMMbl, MOCKOJIbKY BECh
Marepuai y4eOHOro Kypca HIMPOKO HCIIOIB3YETCS I PEIIeHUs] MPUKIAIHBIX 3anad. [Ipu
pEIIeHUU pealbHBIX MPAKTUYECKUX 3a7ad oOydarolluecss pa3BUBAIOT HAOIIOAATENbHOCTD,
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJNB30BATH AHAIOTHUIO,
00001aTh U KOHKPETH3UPOBATH MpobiieMy. JlesarenbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB
peleHus MPUKJIaJHbIX 3a/1a4 OPraHU3yeTCs B MpoIlecce U3YYeHHs BCEX TeM Y4eOHOro Kypca
"AnreOpa 1 Hayasia MaTeMaTHYECKOTO aHamm3a'.

1.13.1 BaxxHocTp y4eOHOro Kypca T€OMETPUU Ha YPOBHE CpPEIHEro oOmiero oOpazoBaHMs
o0yciioBieHa IIPAKTHYECKON 3HAYUMOCTBIO METAaINpeIMETHBIX U MPEeIMETHBIX
pe3yabTaToOB O0y4YEeHHs F€OMETPUHU B HANPABICHUU JMYHOCTHOI'O Pa3BUTHs 00ydaroluXxcs,
¢dopmupoBaHus (YHKIMOHAIBHOW MaTeMaTHYECKOM TIpaMOTHOCTH, W3y4eHUs JpPYTux
y4eOHBIX AUCHUIUINH. Pa3BuTHe y 00y4aronmxcs NpaBUIbHBIX MPEICTaBICHUH O CYIIHOCTH
U TPOHMCXOXJIEHUN T€OMETPUYECKHX a0CTPAKIMNA, COOTHOILEHUH PEaIbHOIO U UIEaIbHOTO,
XapakTepe OTpPakKeHUs MaTeMaTHYeCKOW HayKoW SBICHHH M IPOLIECCOB PeaJbHOro MHpA,
MeCTe F€OMETPUHM B CHCTEME HayK U POJM MaTeMaTHYEeCKOIo MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B TMPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS
00y4aroIuXxcs, a TAK)Ke KaueCTB MBIILIJICHUS, HEOOXOAUMBIX JIJIsl aaNTallid B COBPEMEHHOM
o01iecTBe.

1.13.2 T'eomeTpus sBisieTCS OJAHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEAHETO OOIIETO
o0pa3oBaHus, TaK Kak 00ecleunBaeT BO3MOKHOCTh M3YUEHHsI KaK JUCIHUIUIMH €CTeCTBEHHO-
Hay4YHOH HampaBJIeHHOCTH, TaK U TYMaHUTaPHOM.

1.13.3 Jloruueckoe MbIIUIEHUE, GOPMHUPYEMOE MPH U3YYEHUH OOYYaIOUIMMUCS MOHATUHHBIX
OCHOB TE€OMETPHHM W TOCTPOCHHH IEMOYKH JIOTHYECKUX YTBEPKJACHUH B XOJIE PEIICHUs
TEOMETPUYECKUX 3a/la4, YMEHHE BBIIBUTATh M ONPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCS TIPU PEIIeHUH 3a]lad €CTECTBEHHO-HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca
bu3uku.

1.13.4 OpueHTanys 4enoBeKa B MPOCTPAHCTBE - YCIOBUE €ro COLUAIBLHOrO ObITHS, opma
OTP@KEHHsI OKPYXAlOIlero MHpa, YCJIOBHE YCHEIIHOTO TIIO03HAHUS M aKTUBHOTO
npeoOpa3oBaHusl JAEUCTBUTEIbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH 0Opa3amu
Oo0BEeMHSACT pa3Hble BUABI y4eOHOW W TPYIOBOW NEATENLHOCTH, SIBISIETCS OJHUAM W3
npoecCHOHANBbHO BaXHBIX KayecTB, IIOITOMY aKTyaldbHa 3ajada (OPMUPOBAHUS Y
00y4aroImuXxcst MPOCTPAHCTBEHHOT'O MBIIUIEHUS KaK pa3HOBUIHOCTH 0OPa3HOTO MBIIIUIEHUS -
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CYIIECTBEHHOI'O KOMIIOHEHTa B IOJArOTOBKE K IPAKTUYECKOH AEATENHOCTH 1O MHOI'MM
HalpaBJICHUSIM.

1.13.5 llenp ocBoeHusi mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
00ydyeHus: — 0011e00pa3oBaTEIbHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepe3
o0ecrieyeHHEe BO3MOYKHOCTM  IPUOOpETEeHHsT M MCIOJb30BaHMS  CHUCTEMATHYECKUX
reOMETPUYECKUX 3HAHUM U NEHCTBUM, ClIeLIM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO
OPOAOJDKEHUs ~ 0o0pa3oBaHUS MO  CHIELUAIBHOCTSAM, HE  CBA3aHHBIM C IPUKIIAJHBIM
UCTIOJIb30BAHUEM T€OMETPHUH.

1.13.6 IlpuoputeTHBIMH 3aJayaMH OCBOCHHUsI y4eOHOro kypca «l'eomerpum» Ha 0a30BOM
YPOBHE SIBIISIFOTCS:

- (opMupoBaHHE MPEICTABICHUS O TIEOMETPUM KaK YaCTH MHUPOBOHW KYyJBTYpbl U
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

- (opMupoBaHHE MpPEICTaBIEHUS O MHOIOIpAaHHUKaX U TejaX BpaleHUs KaK O
BOXHEHIINX MaTeMaTHYEeCKUX MOJEIAX, MO3BOJIAIOIIMX OIMCHIBaTh M HU3y4daTh
Pa3HbIE SIBIECHUS OKPYXKaIOLIEro MUpa;

- (QopmupoBaHuE yMEHMs paclo3HaBaTb Ha YEpTEkKax, MOJEISIX U B peaJbHOM MHpE
MHOTOTPaHHUKU U T€Ja BpallCHMUS,;

- OBJIQJICHHE METOJAaMHU pEUIeHUs 3aJad Ha IIOCTPOCHUS Ha H300paKEeHUsAX
IPOCTPAHCTBEHHBIX (UTYD;

- (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMHU MOHSATUSMHU O MHOTOTPAaHHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMU CBOMCTBaMU;

- OBJIQJICHUE AJITOPUTMAaMM PEIIEHUSI OCHOBHBIX THUIIOB 33ja4, (OPMUpPOBAHUE YMEHUS
IIPOBOAMTH  HECIIOKHBIE  JIOKA3aTEIbHBIE PpACCY)KIEHHS B  XOJE€  PpELICHHUs
CTEPEOMETPUYECKHUX 33]1a4 U 33]1a4 ¢ IPAKTUYECKUM COJEPIKAHNUEM;

- pa3BUTHE HHTEJUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOywaroumxcs,
MIO3HABATEIIbHON  aKTUBHOCTH,  MCCIENOBAaTENbCKUX  YMEHMH, KPUTHYHOCTH
MBILIICHHS;

- (QopmupoBaHue (YHKIMOHAIBHOM I'PAMOTHOCTH, PEJIEBAHTHOW I'€OMETPHUM: YMEHHE
pacro3HaBaTh  INPOSIBICHHS  TI€OMETPHUYECKHX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJIbHBIX XKU3HEHHBIX CUTyalUsAX W INPU H3YYEHUU IPYTHUX
y4eOHBIX  TPEJAMETOB, TPOSBICHUS  3aBUCUMOCTEM W  3aKOHOMEPHOCTEW,
dbopMynupoBaTh UX Ha SI3bIKE T'€OMETPUU U CO3/1aBaTh I'€OMETPUYECKUE MOJEIH,
IPUMEHSTh OCBOEHHBIM TE€OMETpUYECKUH ammapar s peHieHHus] MPaKTHKO-
OpUEHTUPOBAaHHBIX  3a/a4y, HWHTEPIPETHUPOBaTbL U  OLEHUBATh  IOJyYEHHBIE
pE3yJIBTaTHI.

1.13.7 OTanuuTenbHOH 0COOEHHOCTBIO MPOrPaMMBbl 110 T€OMETPHHU SIBJISETCS BKIIOYECHUE B
KypC CTEpPEOMETPUU B Haydaje €ro M3y4eHMs 3a/ad, PEeIIaeMbIX HA YPOBHE MHTYUTHUBHOIO
NO3HAHUS, M ONpeAeNEHHBIM 00pa3oM OpraHu3oBaHHAs paboTa HaJg HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO W MPOCTPAHCTBEHHOT'O MBIIUICHHS, CTUMYJIUPYET
MPOTEKaHWE UHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEUIIEMY U3YUEHUIO MPEAMETA.

1.13.8 IIpennourenue oTAa€rcs HArIsSAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO €CThb
TEOPETUYECKHE 3HAHMUSI MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-IPAKTUYECKOM
JeSITeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTaBIECHUN y oOydaromuxcs B Kypce
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CTEpPEOMETPUN TPOBOJIUTCS 3a CUET peIIeHMs] 3aJady Ha CO3JaHHe MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajJad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3manue obOpasza
IIPOBOAMTCS C OIIOPOM Ha HAIJISIIHOCTb, a OEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUECHMUS
OT HaIJIAJHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COAEPKAHUS.

1.13.9 OcHOBHBIMHU COAEPIKATEIBHBIMU JIMHUSAMH YU4€OHOTO Kypca «l eoMeTpus» SBISIOTCS:
«MHororpanHuKn», «lIpsiMble U MI0CKOCTH B IpOCTpaHCTBey, «Tena BpaieHus», «BekTopbl
¥ KOOPAMHATHI B IPOCTPAHCTBEY.

1.13.10 Coneprkanure 0O6pa3oBaHusi, COOTBETCTBYIOIIEE MTPEAMETHBIM Pe3yJIbTaTaM OCBOCHHSI
OporpaMMbl 1O TEOMETPUH, CTPYKTYPHUPOBAHO TakuM 00pa3oM, UTOOBI OBJIAJICHHE
FEOMETPUUECKUMH MOHATUSMU U HaBbIKAMHM  OCYLIECTBIISUIOCH  IIOCJIEJIOBATEIBHO U
MOCTYNATENbHO, C COONIIOJICHUEM TPUHIMIA TPEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHHS
BKJIIOYAJMCh B OOIIYI0 CHUCTEeMYy T€OMETPHYECKUX TMPEJACTaBICHHA  O00yJaromuxcs,
pacummpsis u yrayouss e€, o0pa3ys IpoYHbIe MHOKECTBEHHBIE CBSI3H.

1.14.1. VY4eGHblit Kypc «BepoATHOCTP M CTAaTUCTHKa» 0a30BOr0 YpOBHsS SBISETCA
IPOIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOM
mkoiabl. Kypc npennasHaueH g (opMUpoBaHHMA y OOYYarOIIMXCS CTaTUCTHYECKOM
KYJIBTYPbl M ITOHHUMAaHMSI POJIM TEOPUU BEPOSATHOCTEH KaK MaTEMaTHMYECKOr0 MHCTPYMEHTa
JUIS WM3YYEHUS CIIy4allHBIX COOBITHH, BEMWYMH W TmporeccoB. llpm wu3ydeHum Kypca
o0oramaroTcs pecTaBiIeHs] 00yJarolUXcsl O METO/IaX UCCIIEI0BaHUS U3MEHUMBOIO MUpa,
pa3BUBaeTCsA IOHUMAHUE 3HAYMMOCTU U OOLTHOCTU MaTEMaTUYECKUX METOJ0B IO3HAHMSI KaK
HEOTHEMJIEMOM YaCTU COBPEMEHHOTI'O €CTECTBEHHO-HAyUYHOT'O MUPOBO33PEHUS.

1.14.2 Coneprxanue yueOHOTO Kypca HalpaBJIeHO Ha 3aKpeNeHUe 3HaHHUH, OTy4YEeHHBIX IPU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 00Ilero o0pa3oBaHUs, U Ha pa3BUTHE NPeICTaBICHHUH
O CIlyd4alHBIX BEJIMYMHAX M B3aHMOCBA3SIX MEXAY HUMH Ha Ba)KHBIX NPUMEPAX, CHOXKETHI
KOTOPBIX TMOYEpPHHYTHl M3 OKpYy)Karollero mupa. B pesynbrare y oOydarommMxcsi TOJDKHO
chopmMupoBaThCs MpeACTaBICHUE 0 Hanbosee YyIOTPEOUTENHHBIX U OOIIUX MAaTEMAaTUYECKUX
MOJIESIX, MCMOJBb3YEMbIX JUIS OINHUCAaHUS AaHTPOIIOMETPUYECKUX U JIeMOorpapuuecKux
BEJIMYMH, MOTPEHIHOCTEH B Pa3jMYHOTO pojJia M3MEPEHHUSX, JIMTEIbHOCTH O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MAacCOBBIX SIBJICHUM U MpOLIECCOB B
o01ecTse.

1.14.3 B coOTBETCTBUU C YKa3aHHBIMHU LIEISIMU B CTPYKTYpe yueOHoOro Kypca "BeposTHOoCTh
U CTaTUCTHUKA" JIJIs1 YPOBHS CpeaHero oOmiero oOpa3oBaHusi Ha 0a30BOM YpOBHE BbIJIEJIEHBI
CJIEZYIOIIME OCHOBHBIE conepkaTenbHble JUHUU: "CiydaiiHble COOBITHS U BEpOSTHOCTH',
"CnyyaliHble BEJIMUMHBI M 3aKOH OOJBIIMX Yncen".

1.14.4 Baxnyro 4acTh Kypca 3aHUMAET A3YYCHHE T€OMETPUUIECKOTO 1
OMHOMHUAJIBHOIO pACHpeleleHu MW 3HAKOMCTBO C HMX HENPEPBHIBHBIMU aHAJOraMu —
MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipe/iesIeHUsIMU.

1.14.5 Conepxxanne nuHuu «CiydailHble COOBITHS W BEPOATHOCTHY» CIIY>)KUT OCHOBOM ISt
dbopMupOBaHUS TPEACTAaBICHUI O pacHpelelieHnd BEpPOSITHOCTEM MEXIy 3HaueHUSIMU
CIIy4aiiHBIX BEJNMYMH, a TaKXe »5Ta JHMHMUS HeoOXoauMa Kak 0asa JUls U3ydyeHus 3aKoHa
OonpmMX uyMcend — (PyHAAMEHTAIbHOIO 3aKOHA, JAEWCTBYIOUIETO B NpPUpOJie M OOIIECTBE U
UMEIOLIero MaTemMaTuueckyro (opmanuzanuio. CaM 3aKkoH OONBIIMX YMCET IpeiaraeTcs B
03HAKOMUTENIFHON (pOpMe C MUHUMAJIbHBIM HUCIIOJIb30BAHUEM MAaTEMAaTHUYECKOTO (popMaIn3ma.
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1.14.6 Tewmbl, CBsi3aHHBIE C HENPEPHIBHBIMH CIIYYaWHBIMH BEJIUYMHAMH, AKIEHTUPYIOT
BHHUMAHHC 06y11a}om1/1xcsi Ha OIIMCaHMU W H3YYCHUU CJIy‘-IElfIHbIX SIBJIEHUU C IIOMOIIBIO
HenpepbIBHBIX QyHKIUI. OCHOBHOE BHUMAaHHE YIEISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY
pacripesiesieHusIM, TIPH 3TOM MPEIoaraeTcs 03HAKOMUTEIbHOE M3ydeHHe MaTepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

2.1. Ilporpamma mo MaTeMaTUKE YIIyOJEHHOrO YpOBHs s OOy4aroIMXCs Ha YpOBHE
cpeaHero oduiero oopazoBaHus pa3zpadoraHa Ha ocHOBe DenepanbHOro rocyAapCTBEHHOTO
00pa3zoBaTenbHOIO CTaHaapTa cpeaHero oodmero ooOpaszoanus (manee - ®I'OC COO), ¢
y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUN, MNPEABSBIAEMbIX K MaTeMaTUYECKOMY
0o0pa30BaHUIO, W TPAAUIUI POCCHIICKOro oOpa3zoBaHus. Peanmuzamust mporpamMMbl IO
MaTeMaTHKe OO0ECIeYrBaeT OBJAJCHUE KIIOYEBHIMH KOMIETCHIUSMH, COCTABIISIOIIAMHU
OCHOBY JJI1 CAMOPa3BUTHUSI U HEMPEPBHIBHOTO 00pa30BaHus, LI€JIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ M03HABATEIbHOI'O PA3BUTHUS JINYHOCTH O0YYarOIUXCAL.

2.2. B mporpamme Mo MaTeMaTHKE YUYTEHbl MJEM U TIOJIOKEHUS KOHILENLUU pa3BUTHS
maTreMaTHueckoro odpasosanus B Poccuiickoit denepanuu. MatemaTuueckoe oopa3oBaHue
JOJDKHO pelaTh 3agady oOecreueHus: HeoOXOAMMOro CTpaHe uYuciia O0ydaroluxcs,
MaTeMaTuyeckas IOATOTOBKAa KOTOpPBIX Oblia Obl JOCTaTOYHA Ui MPOAOJIKEHUs
o0pa3oBaHMsl 1O pa3JIMYHBIM HaIlpaBJIICHUSAM, BKIIOYas MPENoJaBaHUE MAaTEMaTUKU,
MaTeMaTHYECKUe UCCIIeAOBaHMs, paboTy B chepe HHOOPMAIIMOHHBIX TEXHOJIOTHIA U APYTHX,
a TaKke obecredeHus JUId  KaKIOro OOydYaromerocss BO3MOXKHOCTH — JOCTHIKEHHS
MaTeMaTHYeCKOM MOJrOTOBKU B COOTBETCTBUU C HEOOXOIUMBIM €My ypoBHeM. Ha perienue
3THX 3a/1a4 HalleJieHa MporpaMMa o MaTeMaTHKe YIiTyOJIeHHOTO YPOBHSL.

2.3. HeoOXoauMoCTh MaTeMaTHYECKOH TOJITOTOBKM OOYCIIOBJICHa OOYCIIOBICHO POCTOM
YyHclla CIEeUHUaIbHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHUEM MaTeMaTHKU (B
chepe DSKOHOMHUKH, OHU3HECE, TEXHOJOIMUECKUX 00JacTsX, TIyMaHUTapHbIX cdepax).
KonnyectBo oOyuwatommecsi, Ui KOTOPbIX MaTeMaTWKa CTaHOBUTCA (yHJaMEHTOM
o0pa3oBaHus, IMJIAHUPYIOIIMX 3aHMMAThCSl TBOPYECKOM M HCCIIEOBATENILCKOM paboToil B
o0nacTd MaTreMaTHKH, HH()OpPMAaTHKH, (QHU3UKH, SKOHOMHUKM M B JPYrHMX 0O0jacTsx,
YBEJIMYMBAETCS, B TOM YHCIE C y4yeToM OOydarolMxcsi, KOMYy MaTeMaTHKa HYy>XHa JJs
UCIIOJIb30BaHUs B MPO(deccHsix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

2.4. IlpuknaaHas 3HaUUMOCTh MaTeMaTUKU OOYCIIOBIIEHA TE€M, UYTO €€ MPEIMETOM SIBIISIOTCS
dyHaaMeHTalbHbIEe  CTPYKTYphl  HaIlero  MHpa: HIPOCTPaHCTBEHHbIE  (OpMBI U
KOJINYECTBEHHbIE  OTHOIIEHUS,  (YHKIMOHAJIbHBIE  3aBHCHUMOCTH M KaTeTrOpHH
HEONpPEAENEHHOCTH, OT TNPOCTEHUIINX, YCBAUBAEMBIX B  HENOCPEACTBEHHOM  OIBITE, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JIJIsl pa3BUTHSI HAYUHBIX U TEXHOJIOTHUYECKUX uiel. bes
KOHKPETHBIX MAaTeMaTH4YE€CKUX 3HAHUW 3aTPyJHEHO MOHUMaHHE MPHUHIMIIOB YCTPOWCTBA U
HCIIOJIb30BAaHUSI COBPEMEHHON TEXHUKH, BOCIPHUITHE M HHTEpPHpETanus pa3HoOOpa3HOH
COLIMATIbHOM,  DKOHOMHUYECKOW,  MOJUTHYecCKOW  uHpopmauuu,  ManodpgexTuBHa
MOBCE/IHEBHAsA IMpaKTUYecKasl JeATeNbHOCTh. Bo MHOTux cdepax mnpodeccuoHanbHON
JeSITeIbHOCTH TPEOYIOTCSl YMEHUS BBIMOJIHATH PACU&Thl, COCTABIATH AITOPUTMBI, TPUMEHSTh
(bopMyInbl, MPOBOAUTH TEOMETPUUECKUE U3MEpEeHUsi M TOCTPOEHUS, YUTATh,
00pabaTbIBaTh, MHTEPIPETUPOBATH U NMPEACTABIATh HH(OPMAIIHMIO B BHJIE TAOIHULI, AUArpaMM
U rpauKoB, MOHUMATh BEPOSITHOCTHBIN XapakTep CIy4aiHbIX COOBITHI.
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2.5. OOgHOBpPEMEHHO C paciuupeHrueM chep MIPUMEHEHUS MaTeMaTUKU B
coBpeMeHHOM oOmiecTBe BcE 0ojieeé BaXKHBIM CTAHOBUTCS MATEMATHUECKUW CTHIhb
MBILUICHHSI, TPOSBISIIOIIMICS B ONpeACICHHBIX YMCTBEHHBIX HaBbIKax. B mpomecce
U3y4eHHs] MaTEeMaTHKU B apCeHall MPUEMOB U METOJIOB MBIIIJICHHUS YEIOBEKa €CTECTBEHHBIM
o0pa3oM  BKIIIOYAIOTCA  MHAYKOUS M JEAYKUUsSA, 0000IIEeHHEe U KOHKPETH3AIHs,
aHalM3 U CHUHTE3, KJIacCUPUKalMsg M CHUCTeMaTu3alus, aOCTparMpoBaHUE M aHAJIOTHSL.
OOBeKThl MaTEeMAaTUYECKUX YMO3AK/IIOUEHHH, MpaBUiIa UX KOHCTPYHMPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTMYECKHX ITOCTPOEHHH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHs (POPMYJINPOBATh,
00OCHOBBIBaTh M JIOKa3bIBaTh CYKIEHUSA, TEM CaMblM (OPMUPYIOT JIOTMUYECKUH CTUIIb
MBIIUIEHHS. Benymas poib npuHaIIe:)KuT MaTeMaTHKe B (POPMUPOBAHUH allTOPUTMUYECKOM
KOMITOHEHTBI MBIIUICHUS ¥ BOCHUTAHUM YMEHHMU JEWCTBOBATH o 3aJJaHHBIM
QITOPUTMaM, COBEPIICHCTBOBATH U3BECTHBIE M KOHCTPYHMpPOBaTh HOBBIE. B mporecce
peleHus 3a1a4 — OCHOBBI JIJIsl OPTaHU3aIMH YIeOHO! JAEeITeIbHOCTH Ha YPOKaX MaTeMaTUKH
— pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAJAHAS CTOPOHBI MBIIIIJICHHUS.

2.6. OOyueHne MmareMaTHKe AaET BO3MOXKHOCTh DPa3BUBATh y OOYYAIOIIUXCS TOUYHYIO,
palMoHATBbHYI0 W WHQPOPMATHUBHYIO peYb, yMEHHE OTOMpaTh HAWOOJIee TOIXOISAIIHIE
A3bIKOBBIE, CHMBOJIMYECKHE, TpaUuecKue CpencTBa sl BBIPAKEHHUS CYKICHUH U
HarJIsIHOTO UX MPEJCTaBICHHUS.

2.7. HeoOXoauMbIM KOMIIOHEHTOM OOWIEH KyJIbTypel B COBPEMEHHOM TOJIKOBAaHUH
ABJIsIeTCA 00llee 3HAKOMCTBO C METOAAMU IMO3HAHUS JIeHCTBUTENBHOCTHU, IPEACTABICHUE O
opeaMere M METOJe MareMaTHKHM, €ro OTIMYUSAX OT METOJOB €CTECTBEHHbIX H
IYMaHHUTapHbBIX HayK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTEMAaTUKHU Ul PElIEHUs] HayYHbIX U
OPUKIAAHBIX 3a7a4d. TakuMm oOpa3zoM, MaTeMaTuyeckoe oOpa3oBaHHE BHOCHT CBOM BKJIaJ B
(dopmupoBaHue 001l KyIbTyphl YeJIOBEKa.

2.8. HM3yyeHue MaTeMaTHKH CIIOCOOCTBYET HCTETHUECKOMY BOCIHUTAaHHIO YEJIOBEKa,
NOHMMAHMIO KpacoTbl M M3SIIECTBA MAaTeMaTHMYECKHX pacCyKIACHUH, BOCIPHITHIO
reoMeTpruuecKux (hopM, YCBOCHHUIO U/Ied CHMMETPUH.

2.9. IlpyopUTeTHBIMM LENAMH  OOy4YeHHs]  MaTeMaTWKe  Ha YIIIyOJIEHHOM YpOBHE
IPOIOJKAIOT OCTAaBaThCS:

- (QopmHupoBaHME IIEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHH (YHCIIO0, BEIWYMHA,
reomerpuueckas (urypa, InepeMeHHas, BEpOATHOCTb, (YHKIMs, IPOU3BOAHAS,
UHTETrpai), obecreunBaroIux IIPEEMCTBEHHOCTD u MEPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHus 00yJaroIuXcs;

- TOJBEACHHE OOYdYaloOUIMXCS Ha JIOCTYIHOM JJISi HHUX YPOBHE K OCO3HaHUIO
B3aUMOCBSI3M MAaTE€MaTUKU U OKPYKAIOLIETO MHpA, IOHUMAaHHUIO MAaTEMaTUKH Kak
4acTH

- o0uiel KyIbTyphl 4eJIOBEUYECTBA;

- pa3BUTHE UHTEIUIEKTYyaJbHBIX W TBOPYECKUX cHocoOHocTell oOydaromuxcs,
[IO3HABATEJIbHOM  AaKTUBHOCTH,  HUCCJIENOBATEIILCKUX  YMEHMM, KPUTHYHOCTHU
MBIIUIEHUS, NHTEpECA K N3yYEHUIO MATEMAaTHUKH;

- (dopmupoBaHue (QYHKIMOHAJIbHONH  MaTeMaTHUYECKOW TPaMOTHOCTH:  yMEHHS
pacro3HaBaTb MAaTEMaTUYECKUE ACIEKTHl B PEAJIbHBIX KM3HEHHBIX CUTyalUsAX U IIpU
U3Y4eHHH JIPYTMX  Y4eOHBIX IPEIMETOB, NPOSBICHUS  3aBUCUMOCTEH |

PIT OVIIL.01.03Y MaremaTuka Crpanuma 12 u3 84



3aKOHOMEpHOCTEH, (opMynupoBaTh HUX Ha A3bIKE MaTEeMAaTUKU M CO3JaBaTh
MaTeMaTUYECKUE MOJEIU, IPUMEHATh OCBOCHHBI MaTeMAaTUYECKMM amnmapar Jyis
pellieHus] MPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4, HMHTEPIPETUPOBAaTh U OLIEHUBATh
IIOJIyYEHHBIE PE3YJIbTATHI.
2.10.  OCHOBHBIMHM JIMHUSIMH COJEpXaHHUA Kypca MaTeMaTHKH YIIIyOJEHHOIO YpPOBHS
ABISAIOTCS:  «Yucma W BBIUMCIEHUS», «Anredpa» («AaredpanyuecKkue BBIPAKCHHSY,
«YpaBHeHUsT U HepaBeHCTBa»), «Hawama wmaremarumdeckoro ananusa», «l'eomeTpus»
(«I"'eomerpuyeckre (HUTYpPBl M HX CBOHCTBa», «l3MepeHHne reoMeTpHYeCKHX BEITHYHHY),
«BeposTHOCTE M cTaTUCTUKa». JlaHHBIE JIMHUM pa3BUBAIOTCA IAPAJUICNIBHO, KaKIas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJ[HA OT JAPYIrOH, a B TECHOM
KOHTaKTe U B3aumoJjeictBuu. Kpome 3Toro, ux o0bequHsET JIOTMUYECKas COCTaBJISAOLIas],
TPaZMLUOHHO TIPUCYIas MaTeMaTHKE W IPOHU3BIBAIONIAs BCE MAaTEMAaTUYECKUE KYPChI U
conepxkarenbable JHUU. ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMEHUE
OIEpUPOBATH MOHATHAMU: ONpPEACIECHUE, aKCUOMa, TEOPEMA, CIIECTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTelIbCTBO, PAaBHOCWIBbHBIE (OPMYIHPOBKH, YMEHHE (OPMYIHPOBATH OOpaTHOE W
IIPOTUBOIOJIOKHOE YTBEPKJIECHUE, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOIb30BaTh
METOJI MaTEMaTUYECKON MHIYKINH, IIPOBOJNUTD JOKA3aTEJIbHBIE PACCY)KIECHUS IIPH PELLICHUU
3aJa4, OL€HUBATh JJOTMYECKYIO NIPAaBUIBHOCTD PACCYXIECHUI» OTHOCUTCS KO BCEM Kypcam, a
(dopMHpOBaHUE JIOTUYECKUX  YMEHHUH pacmpenensercs 10  BCeM rojaMm oOydeHUs Ha
YPOBHE CpeIHEro o0I11ero oopa3oBaHmsl.
2.11 B cootBerctBun ¢ ®I'OC COO marematuka siBisieTcss 00s3aTeIbHbIM MPEAMETOM Ha
JaHHOM  ypoBHe  oOpasoBanus.  Hacrosmeil — mporpammoil 1o  MaTeMaruke
pelycMaTpUBaeTCsl U3y4eHue yueOHoro npenaMera «MareMaTtuka» B paMKax TpEX y4eOHBIX
KypcoB: «Anre0pa W Hadajga MaTeMaTHYeCKOro aHanuza», «['eomerpusi», «BeposTHOCT U
cTaTucThKay. POPMUPOBAHUE JIOTMUECKUX YMEHHI OCYIIECTBIISETCS Ha MPOTSKEHUH BCEX
JeT 00y4eHHUsl Ha ypOBHE cpellHero o0I1ero oopa3oBaHus, a 3J€MEHTHI JIOTHKH BKIIOYAIOTCS
B COJIEP/KaHUE BCEX HA3BAHHBIX BBILIE KYPCOB.

2.12.1. Kypc «Anrebpa 1 Hayajga MaTeMaTHYECKOrO aHAJIM3a» SIBJISIETCS OJTHUM U3 Haubolee
3HAQUMMBIX B MpPOrpaMMe, IIOCKOJIbKY, C OJIHOM CTOpOHBI, OH oOecne4yuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUlsl M3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IpYrou
CTOpOHBI, (POPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHHWE O00YyYarolMXCs Ha YPOBHE,
HEOOXOIMMOM I OCBOCHMSI MH(POPMATHUKH, OOIIECTBO3HAHUS, MCTOPUU, CIOBECHOCTH H
JIpYrux AMCUMIUIMH. B paMkax naHHOTro Kypca oO0ydaromuecst OBJIaJeBalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKu, KoTopasi (GOpMYyIHpPYeT CBOU JIOCTHKEHUSI B MAaTEeMaTHYECKOM
dopme.

2.12.2 VuebHbIil Kypc anreOpbl M Hadal MaTeMaTUYECKOTO aHalIM3a 3aKJIAJbIBA€T OCHOBY
JUISL YCTIEIIHOTO OBJIAJCHMS 3aKOHAMU (DU3MKHU, XUMHUHU, OWOJIOTUH, TTIOHHUMAaHUSI OCHOBHBIX
TEHACHIIUHA Pa3BUTHUSI SKOHOMHUKU U OOIECTBEHHOW >KU3HH, MO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HMCIIOJIb30BaTh UX JJIS
JalbHEWIero o0pa3oBaHHS W B IOBCEAHEBHOW XH3HU. OBnazeHue aOCTPaKTHBIMH U
JIOTMYECKU CTPOTMMU KOHCTPYKLHMSMHU anreOpbl M MaTEeMaTU4YeCKOro aHaju3a pa3BUBAET
YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTHHHOCTD, JOKAa3bIBaTh YTBEP)KICHHS
C TOMOUIbI0 MHAYKIMHM M pacCcykIaTb JeIyKTHBHO, HCIIONIb30BaTh 000OIICeHHE W
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KOHKpETH3al1lo, abcTparupoBaHue M aHAJIOTHIO, (POPMHUPYET KPEaTHUBHOE M KPUTHUUYECKOE
MBIILUIEHHUE.

2.12.3. B xozae uzydeHus yueOHOro Kypca "Anredpa u Hayaja MaTeMaTHUYeCKOro aHaimu3a'
oOyyarouecs: MoJay4aroT HOBBIM ONBIT pEIICHUs NPUKIATHBIX 3a/1ad, CaMOCTOSITEIILHOTIO
IOCTPOEHUS MAaTEMaTUYECKUX MOJEJEH peajbHbIX CUTYalul, HHTEPIPETALMH TTOTYYEHHbIX
pelleHui, 3HAaKOMSTCS ¢ PUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJIE, HayKe
U UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

2.12.4. YueOnblii Kypc 00JaaeT BOCIUTATEIIBHBIM ITOTEHIINATIOM, KOTOPBIA PEaTM3yeTCsl Kak
yepe3 y4eOHbIN MaTepuai, CrocoOCTBYIOMIMM (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS,
TaKk M 4epe3 crnenupuKy y4eOHOH HEesATETBHOCTH, TpeOyomel MpoaoKUTEIbHOMN
KOHLEHTPAallud BHHUMAHHUS, CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pe3yibTarT.

2.12.5. B ocHOBe MeTOMKH 00yUueHHUs alnredpe U HayajsaM MaTeMaTHYECKOTO aHau3a JIEKUT
JEeSTENIbHOCTHBIN MPUHIUI O0yYEHUSI.

2.12.6. B crpykrype ydyeOHOro Kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHaIh3a»
BbIJICTICHBI (13901113 (S COJIepKaTeIbHO-METOINYECKUE nuHun: «Yucna u
BblunciaeHus», «OyHkuuun U rpadukmy, «YpaBHEHHS U HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJEpKATEIbHO-
METOJMYECKHE JTUHUM U3Yy4aloTCs Ha MPOTSHKEHUU JIBYX JIET OOyUEHUsl Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMs, €CTECTBEHHO [OMOJHSSA APYr JApyra M IOCTENEHHO HaChIAsCh
HOBBIMU TeMaMM WU paszjaenamu. JlaHHBIA Kypc SIBISIETCS HHTETPAaTUBHBIM, IOCKOJIBKY
o0beauHsIeT B cede cojaepKaHHe HECKOJIbKMX MAaTeMaTHYeCKHX AUCHUIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETpUS, MAaTeMAaTUYECKUH aHaJN3, TEOPUS MHOXKECTB, MaTeMaTHdecKas
agoruka u apyrue. Ilo Mepe Toro kak oOywarommecs OBJa/eBalOT BCE Oojiee HIMPOKHM
MaTeMaTHYECKUM allapaTtoM, y HUX IMOCIeA0BaTeIbHO (POPMUPYETCS U COBEPLICHCTBYETCS
YMEHHME CTPOUTH MAaTEMaTHYECKYI0 MOJEIb pPEAJIbHON CHUTyallud, NPUMEHATh 3HAHUSA,
MOJIyUYE€HHBIE TPU H3YYEHMM Kypca, JJI1 PELIeHHs] CaMOCTOSITEbHO C(HOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

2.12.7. ConepxarenbHo-MeToAnuecKass JHHUS «Yucna ©  BBIUMCICHUS» 3aBepIIaeT
(dopMHpOBaHNE HABBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE OBUIO HAauaTo Ha
YpOBHE OCHOBHOTro oOmiero oOpa3oBaHus. Ha ypoBHe cpenHero o0miero oOpa3oBaHUS
ocoboe BHUMaHHE yjensercs (HOPMUPOBAHMIO HABBIKOB pPALMOHAJBHBIX BBIYMCICHHUH,
BKJIIOUYAIOLIMX B ce0s MCHOJB30BaHUE PAa3IMYHBIX (OPM 3aluCH 4YHCIa, YMEHHUE JellaTh
NPUKUAKY, BBIIOJHATH MPUOMMKEHHBIE BBIUYMCICHMS, OLIEHUBATh YHCIIOBBIE BBIPAKEHUS,
paboTaTh € MaTeMaTUYECKUMHU KOHCTAHTaMHU. 3HAKOMble OOYy4arolmMMCs MHOKECTBa
HaTYpaJIbHBIX, LENbIX, PAIlHOHATIBHBIX U IEHCTBUTENBHBIX YHCEI AOMOJIHAIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4ncel. B KakaoM U3 3TUX MHOXECTB pacCMaTPUBAIOTCS CBOMCTBEHHBIE EMY
cneuuduryeckre 3a7add M OIEpaluu: JeJeHHe Halelo, ONEpPUpPOBaHUE OCTaTKaMH Ha
MHOXECTBE IIEJIBIX YHCEJ, 0COObIe CBOICTBAa PAaLMOHAJBHBIX M HMPPALMOHAIBHBIX YHUCET,
apu(MeTHYeCKUe Olepaluy, a TakKe HW3BJICUYEHHE KOpPHS HaTypajlbHOW CTENeHH Ha
MHO’KECTBE KOMIUIEKCHBIX YHCEll. biaronaps nocienoBaTelbHOMY — PACIIMPEHHUIO  Kpyra
UCIOJIb3YEMBIX YHCEI M 3HAaKOMCTBY C BO3MOKHOCTSIMHM MX MPUMEHEHHMSI IJISl PEeIIeHUs
pa3INyYHbIX 3a7a4 (GopMUpPYETCs MpPEeACTaBICHHE O €IUHCTBE MaTEMaTHKU KaK HaykKd U €€
pOJIM B TNOCTPOCHHUU MOJENEH peaJbHOro MHUpa, IMIHUPOKO HCHOJIB3YIOTCS 0000IIeHue U
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KOHKPETHU3aLHsL.

2.12.8. Jlunusa "YpaBHEHHUS U HEpaBEHCTBA" PeaTU3yeTCsl HAa MPOTHKECHUU BCETO O0yUCHHS
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUs, MOCKOIBKY B KaXaoM pasnene IlporpamMmer
IOPEIYyCMOTPEHO peIIeHHE COOTBETCTBYIOUIMX 3agady. B  pe3ynbrare oOydaromuecs
OBJIQIEBAIOT  PA3IMYHBIMM ~ METOJAMHU  PELICHHUsS PALHMOHAIBHBIX, HPPALUOHAIbHBIX,
IIOKa3aTeIbHbIX, JIOrapu(PMUYECKMX U TPUTOHOMETPUUECKUX YpPaBHEHHUI, HEPAaBEHCTB U
cUCTEeM, a TakXe 3a7ay, colepkauux mnapaMerpbl. llonmydyeHHble yMEHHs MIUPOKO
UCTIONB3YIOTCS TIPU MCCIENOBAHUU (YHKIMHA C TOMOIIBIO NPOM3BOIHOW, MPU PEIICHUH
OPUKIAIHBIX 3aJad M 3aJad Ha HaxX0XJIEHUWE HauOOJbIIMX M HAUMEHBUIMX 3HA4YE€HUMN
¢ynkunu. JlanHas coaepkarenbHas TUHUS BKIIOYAeT B ceds Takke (GopMUpOBaHNE YMEHHMA
BBINOJIHATH pacyeTsl 1o (opmynam, npeoOpa3oBaHusl palOHAIBHBIX, UPPALMOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPDAKEHMM, a TakXKe BbIPAXKEHUH, COAEPKAIIMX CTENeHU U
norapudmsl. braaronaps u3ydeHuro aaredpanueckoro marepuaiga MpOUCXOAMT JalbHellee
pasBUTHE AITOPUTMUYECKOIO U aOCTPAKTHOTO MBILIUIEHUS OOydarouuxcs, (GpopMupyroTcs
HaBBIKU JIEYKTUBHBIX PAcCyXJeHUil, paboTbl ¢ CUMBOJBbHBIMH (hopMamu, MPeICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PABEHCTB M HEPABEHCTB. Ausredpa Inpejaraer
3 PeKTUBHBIE UHCTPYMEHTHI [UIsS PEIICHUS] MPAKTUYECKUX U €CTECTBEHHO-HAyYHBIX 3ajad,
HarJIsHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKU.

2.12.9. ConepxaTenbHo-MeToanYecKast TUHUS «DYHKIIUU U TpaUKm» TECHO MeperieTaeTCs
C JIpYI'MMHU JIMHUSAMH Kypca, TOCKOJIBKY B KaKOM-TO CMBbICE 3aJaéT MOCIe10BaTeIbHOCTD
u3ydeHus Mmarepuana. M3ydyeHue CTElneHHOH, IOKa3aTelbHOM, JorapupMuyeckod u
TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOWCTB U rpaMKOB, UCIOIb30BaHUE (YHKLUUN I
pelieHus 3ajad M3 JpYruX Y4eOHbIX MPEAMETOB U pPeaJbHOU XKU3HU TECHO CBS3aHO KaK
C MaTeMaTHYeCKHM aHAJIW30M, TaK U C pelIeHHEeM ypaBHEHUIl U HepaBeHCTB. [lpu sTom
Oonpiioe BHUMaHME yaensercds (OPMHUPOBAHMIO YMEHHS BbIpakaTb (QopMyiaMu
3aBUCHUMOCTH MEXJy pa3InYHbIMU BEJIMYMHAMH, HCCIEAOBATh IOJIyYE€HHbIE (QYHKIHH,
CTpouTh MX rpaduku. Marepuan 3TOH coaep)KaTeNbHOW JIMHUM HAleJeH Ha pa3BUTHE
YMEHMM W HAaBBIKOB, IO3BOJSIOIIUX BBIPAXaThb 3aBUCUMOCTH MEXKIYy BEIMYMHAMH B
pasnuyHoit  ¢Qopme: aHanuTHYECKOH, Trpaduueckod U cioBecHOH. Ero u3yudenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHUECKOTO MBILIUIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3al[1UH, UCII0JIb30BAHUIO aHAJIOTH.

2.12.10. ConepxarenbHas Jjunus "Hadama waremaruueckoro ananmm3a'" —TMO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPYTr KaK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33a]a4, JTOCTYIHBIX
o0yJaromuMcsi, TaK KaK y HHUX HOSBISETCS BO3MOXHOCTb CTPOUTH TI'paUKU CIOKHBIX
GyHKUIUH, ompeAensaTh UX HAWOOJbIIME M HAUMEHBIIME 3HAYEHUS, BBIYMCIATH IUIOIIAIM
¢uryp u o0O0BEeMBI Tel, HaXOIUTh CKOPOCTH M YCKOpeHus mporeccoB. JlaHHas
coJiep/KaTeNbHasl JMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOECHHS MaTEMaTHUECKHUX
MoJielel peasbHbIX CUTYallUi, MTO3BOJISIET HAXOAUTh HAUITy4lllee pelleH’e B MPUKIAJAHbIX, B
TOM  4YHClI€  COLUMAIbHO-)KOHOMHUYECKHX,  3ajJadyax. 3HAKOMCTBO C  OCHOBaMH
MaTEeMaTUYeCKOr0  aHaJiu3a CIOCOOCTBYET Pa3BUTHIO  aOCTPAKTHOTO, (OpMalIbHO-
JIOTHYECKOTO0 UM KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHHUIO YMEHHMH paclo3HaBaTh
IPOSIBJIIEHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HUcKyccTBe. O0yyaromuecs y3HaIOT O
BBIJIAIOIINXCS Pe3yNbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUS MAaTeMAaTUKU KaK HAyKH, U 00 UX
aBTOpax.
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2.12.11. ConepxaTenpHO-MeTOANMYECKasT JIMHUS «MHOXXECTBA M JIOTHKA» BKIIOYAET B CeOs
AJIEMEHTHl TEOPUM MHOXKECTB U MaTeMAaTUYECKOM JIOTMKH. TeopeTHKO- MHOYKECTBEHHBIE
IPEJICTaBICHUS. IPOHU3BIBAIOT BEChb KypC IIKOJBbHOM MaTeMAaTUKH U MpeaJiararoT
HanOosiee yHUBEPCAIbHBIN S3bIK, OOBENMHSIOMIMKA BCE pasfenbl MaTeMaTUKH H e
IPWIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATHUUYECKUE TUCLUIUIMHBI U UX MPUIOKEHUS B
eauHoe nenoe. [103ToMy BaXHO aTh BO3MOXHOCTb 0Oy4aroLIeMycsl IOHUMATh TEOPETUKO-
MHOXXECTBEHHBIN S3bIK COBPEMEHHOM MAaTe€MaTHKM W HCIIOJIb30BaTh €ro AJIS BBIPAKEHMS
CBOUX MbICIEH. J[pyrMM Ba)KHBIM IIPU3HAKOM MaT€MaTHKU KaK HayKH CleAyeT NpHU3HaTh
CBOWCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHUN M CJEIOBaHHE OIpPeNeIEHHBIM IIpaBUIIaM
IIOCTPOEHHUS JI0KA3aTelIbCTB. 3HAKOMCTBO C DJJIEMEHTAaMM MaTeMAaTHUYECKOH JIOTMKHU
CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS O00yYaroIuXcs, MO3BOISIET UM CTPOUTH
CBOM PACCYXICHHS Ha OCHOBE JIOTHYECKUX IpaBHJ, (OPMHPYET HABBIKM KPUTHUECKOTO
MBILLUIEHHUS.

2.12.13. B yue6HOM Kypce "AnreOpa M Hayala MaTeMaTH4eCKOro aHaiu3a" MPUCYTCTBYIOT
OCHOBBl ~MAaTEMaTHYECKOTO MOJEIUPOBaHMSA, KOTOpbIE IPU3BAHBI  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOEHHS MOJIENIEH peallbHbIX CUTYALMi, HUCCIeIOBAHUS ITUX
MoJiesiell ¢ MOMOIIBIO anmnapaTa ajareOpbl U MaTeMaTHYeCKOro aHallu3a, MHTEpIpeTaluu
MOJIyUYEHHBIX pe3ysibTaToB. Takue 3a7aHus BILIETEHbl B KaX/bI U3 pa3/ieloB NpPOTrpamMMBbl,
MOCKOJIBKY BECh Marepuaj ydeOHOro Kypca MIMPOKO WCIONB3YEeTCS IS PEIICHUS
OPUKIAJAHBIX 3a7ad. llpw pemeHuM peanbHBIX MNPAKTUYECKHX 3a1ad  00ydarouimecs
pa3BUBalOT HAOJIIOAATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIOJIb30BaTh AHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh IpobdsieMy. JledaTenbHOCTh 110
(OopMHPOBAHNIO HABBIKOB PEIIEHUS MPUKIIAJAHBIX 33aJ]au OPraHU3yeTcs B MPOIecce U3yUeHHs
BCEX TeM yueOHoro Kypca "Anredpa 1 Hayajga MaTeMaTHYEeCKOTo aHanu3a'".

2.13.1. T'eomeTpusi sBIgeTCSs OAHMM M3 0A30BBIX KYpCOB Ha YpPOBHE CpPETHETO OOIIEro
o0Opa3oBaHMs, TaKk KaK OOECHeuMBaeT BO3MOXXHOCTb W3Y4YEHHs JUCLUUIUIMH €CTECTBEHHO-
HAayYHOW HANpaBJIEHHOCTH W MPEAMETOB T'yMaHUTapHOro Iukia. [Tockonpky jormyeckoe
MBILUIEHHE, (OPMUPYEMOE MPU U3YyYEHUH 00YJarOIIMMHUCS MOHATHHHBIX OCHOB I'€OMETPHH,
IpU J0Ka3aTeJIbCTBE TEOPEM WU TMOCTPOEHUHU LEMOYKH JIOTUYECKHX YTBEP)KIEHUH Ipu
pEIIEHNN TIEeOMETPUYECKUX 3a7ad, YMEHHE BBIIBUIaTb M  ONPOBEPraTb TMIIOTE3BI
HEINOCPEACTBEHHO HCIIOJB3YIOTCS IPU PEIICHUU 33a/1ad €CTECTBEHHO-HAyYHOIO LUKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ay.

2.13.2. Llens OCBOEHHUS IIPOrpaMMbI y4eOHOro Kypca «I'eomerpus» Ha
yrayOn€HHOM YpOBHE — pPa3BUTHE WHAMBHUAYAJIBHBIX CIIOCOOHOCTEW, OOydaroIIMXCs MpU
U3YYEHUH TEOMETpPUHM, KaK COCTaBisiollell mnpenMeTHo obmactu «Marematuka u
uHpopMaTHKa» depe3 obecrieueHre BO3MOXKHOCTH MPUOOPETEHHs] U UCIOJIb30BaHUs Oolee
IIyOOKMX ~ TEeOMETPUYECKUX  3HAHUM M JeMcTBUHM, CleU(PHUUHBIX  T€OMETPUHU, U
HEOOXOMUMMBIX  JIJIsl  YCHIEUIHOro  Ipo¢)eCCHOHANBHOIO  00pa30BaHUs, CBSI3aHHOTO C
MCII0JIb30BAaHUEM MATEMATUKH.

2.13.3. IlpuopureTHbIMM 3aJa4yaMH Kypca TEOMETPUHM Ha YIIyOJIEHHOM YpOBHE,
pacIIMPSIIONIMMU U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCS:

- paclupeHue IpPEICTaBICHUs O TIEOMETPUM KaK YacTH MHUPOBOM KYJIbTYphl H
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dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

- (opMupoBaHHE IPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJENSIX, IO3BOJIAIOIIMX ONUCHIBATH U M3Y4aThb pa3HbIEC SBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHITUWHOrO ammnapara no paszaeny "Crepeomerpus"
y4eOHOr0 Kypca T€OMETpHH;

- (opMupoBaHHE YMEHHS BIAJE€Th OCHOBHBIMH IOHATHSAMHM O HPOCTPAHCTBEHHBIX
¢urypax m MX OCHOBHBIMHU CBOWCTBAaMH, 3HaHHE TeopeM, (OpMYyT U yMEHHE HX
OPUMEHATh, YMEHHS JOKa3blBaTh TEOPEMbl M HAXOAWTh HECTAaHAAPTHBIE CIOCOOBI
pelLeHus 3a1a4;

- (opMupoBaHHE YMEHHs PACIO3HABATH Ha YEPTEKAX, MOAEISAX M B PEalbHOM MHUpE
MHOTI'OI'pPaHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUYECKHUE MOJIEIH;

- (QopmupoBaHME IIOHMMAaHMSI BO3MOXXHOCTH  AKCHOMAaTHYECKOIO  IOCTPOEHUS
MaTeMaTHYeCKUX TEOpHi, (OpPMHpPOBAHHE IOHUMAHUS POJIM AKCHOMATHKH IpU
IPOBE/ICHUH PACCYKICHU;

- (QopmupoBaHuEe YMEHUS BIIAJETh METOAAMHU JOKA3aTEIbCTB U aJIFOPUTMOB PELIEHUS,
YMEHUSI UX IPUMEHSTh, IPOBOJAUTH JOKA3aTElIbHbIE PACCYXKIECHUS B XOJ€ PELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3aJlay C MPaKTHUYECKUM cojepkKaHueM, (popMupoBaHue
OpPEJCTaBICHU O  HEOOXOJUMOCTH  JOKa3aTeJbCTB  NpU  OOOCHOBaHHUU
MaTeMaTUYECKUX YTBEP)KICHUM M POJIM aKCHOMATHKU B IPOBEICHUM JEITYKTUBHBIX
pacCyXIEHHUI;

- pa3BUTHE U COBEPUICHCTBOBAHWE MHTEJUIEKTYalbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyyaroluxcsi, IO3HABAaTEJIbHOM  aKTUBHOCTH, MCCJIEI0BAaTEIbCKUX  YMEHUH,
KPUTHYHOCTH MBIIIJIEHUS, UHTEpPECa K U3yYEHHUIO T€OMETPUH;

- (opmupoBaHue (YHKIIMOHAIBLHOM TPAMOTHOCTH, PEJIEBAHTHOM TN€OMETPUHU: YMEHMS
pacrno3HaBaTh MPOSIBICHNUS FT€OMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN
B pEaJIbHBbIX KU3HEHHBIX CUTYalUsAX U MPU U3YYEHUU JIPYTHX YU4EOHBIX MPEIMETOB,
IPOSIBIIEHUS. 3aBUCHUMOCTEM M 3aKOHOMEPHOCTEHM, MOJIEIUPOBAHUSA pEAIBHBIX
CUTyallul, HCCIENOBAaHUS IIOCTPOCHHBIX MOJENEH, MHTEPIPETALMU IOJyYEHHBIX
pE3yJIBTATOB.

2.13.4. OCHOBHBIMH COJEPKATENBHBIMU JIMHUAMU Kypca «[ eomerpun» sBisitorcs: «lIpsmbie
U IUIOCKOCTH B NPOCTpaHCTBe», «MHororpanHukm», «Tema BpameHus», «Bektopel u
KOOPJMHATHI B IPOCTPAHCTBEY, «/|BHKEHUS B IPOCTPAHCTBE.

2.13.5. CpopmynupoBannoe B ®I'OC COO tpeboBanue "ymeTh onepupoBaTh MOHATUIMH'",
pENEBaHTHBIX TE€OMETPHUM Ha YIrIyOJIeHHOM YpOBHE OOydYeHHs, OTHOCHTCS KO BCEM
CoJiepKaTeNbHbIM JIMHUSAM Y4eOHOro Kypca, a (OPMHPOBAHUE JIOTUYECKUX YMEHHM
pactipenensercss 1o coaepkarenbHeM  nuHHAM.  ConepxaHue — oOpa3oBaHus,
COOTBETCTBYIOIIlEE  TNpEAMETHBIM  pe3yinbTaTaM ocBoeHusi @DenepanbHoi  paboueit
IpOrpaMMbl, CTPYKTYpUPOBaHO TakuM oOOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHLMIIAAIBHBIM BOIpocaM oOydaromuecs oOpallaauch HEOJHOKPAaTHO, YTO TO3BOJISET
OpraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMHU MOHATUSMU U HaBBIKAMH IOCIIEOBATEIBHO U
MOCTYNAaTeNbHO, C COOI0IEHUEM IPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBbIE 3HAHUS BKIIIOYATh B
00I1yI0 CHCTEMY T€OMETPHUECKUX MPEACTABICHUN 00yJaroIuXCs, PacIupsis U yriIyomsis ee,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.
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2.13.6. [lepexo k U3y4EHUIO TEOMETPHUH HA YTITyOJIEHHOM yPOBHE TTO3BOJISIET:

- co3mate ycnoBus i auddepeHnmanyu oOydeHHs, TMOCTPOCHUS WHIMBHIYaTbHBIX
00pa30BaTe/bHBIX MPOrpaMM, OOECHCUUTh YIIYOJICHHOE H3YUYCHHE TI'COMETPUH Kak
cocraBlsitolIeit yaeOHoro npeamera "Maremaruka';

- TOJTrOTOBUTH OOYYAIOIIUXCS K MPOJIOJHKCHUIO U3YUEHHSI MATEMATHKH C YYE€TOM BBIOOpa
Oynymeii mpodeccun, obecreunBas MPEEMCTBEHHOCTh  MEXKIYy OOmHMM U
npodeccHoHATLHBIM 00pa30BaHUEM.

2.14.1. YueOHblii Kypc «BeposSTHOCT, M CTAaTHCTHKA» YIIyOJIEHHOTO YpPOBHS SBJISETCS
IPOJOJDKEHUEM U pPa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yriIyOJEHHOIO YpOBHS
ocHOBHOM 1IKoJbl. Kype npeaHazHadeH it GOpMUPOBaHUS Y 0OYyYAIOUIMXCS CTaTUCTUYECKOM
KyJIbTYpbl U IOHMMAaHHUS ponu TEOpUU BEPOATHOCTEH KaK MaTEMaTHYECKOTO
UHCTPYMEHTA JJIl M3Y4YEeHUs CIIydaillHbIX COOBITHH, BeMMYMH U mpoueccoB. [Ipu n3zydeHuu
Kypca 000TamaTcs MpeACTaBICHUST 00YJAIOMMXCs O METOJaX HCCIEIOBaHUS U3MEHYHUBOTO
MUpa, pa3BUBAETCS IOHUMAaHUE 3HAYMMOCTH U OOIIHOCTH MaTEMAaTUYECKUX METOJOB MO3HAHUS
KaK HEOThEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

2.14.2. Conepxanue yaeOHOTr0 Kypca HalpaBlIeHO Ha 3aKPEIUICHUE 3HAHHM, MOJTYYCHHBIX TPH
U3y4EHHH Kypca Ha YPOBHE OCHOBHOTI'O O0ILero o0pa3oBaHMsl, U Ha pa3BUTHE MPEJICTABICHHUH O
CIIy4alHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXIy HUMH HA BA)KHBIX IPUMEPAX, CIOKETHI
KOTOPbIX MOYEpPHHYThl M3 OKpyXamllero mupa. B pesynbrate y oOyyarommuxcs IOJIKHO
chopMHpOBATLCS MPEACTaBIEHUE O Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTHYeCKUX
MOJIEIISIX, UCTIONB3YEMBIX IJIsi OMUCAHUS aHTPONOMETPUUECKUX U JIeMOrpauIecKuX BEITHYNH,
NOTPEIIHOCTE B pa3JIMYHbIE pPOAA HU3MEPEHUSIX, JIUTEIBHOCTH O€30TKa3HOH paboThl
TEXHUUYECKHUX YCTPOWCTB, XapaKTEPUCTHK MAacCCOBBIX SBJICHHH M MPOLIECCOB B OOIIECTBE.
VYueOHbIil Kypc sBisieTcss 0a30iM JUIsi OCBOEHHUsI BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXO/JMMBIX CIHEIHMAINCTaM HE TOJBKO HMHKEHEPHBIX CHEeNMaIbHOCTEH, HO TakKxke
COLMAIbHBIX M TCHUXOJOTHYECKUX, TIIOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKU B
3HAYUTEIbHON Mepe HCHOJb3YIOT ammapar aHaiu3a OojiblIuX JaHHbBIX. LleHTpanbHyro yacTb
y4eOHOro Kypca 3aHMMAaeT 00CYKIeHHE 3aKOHA OONBIINX Yucell - (QyHIaMEHTaIbHOIO 3aKOHA
IPUPO/IbI, UMEIOIIEr0 MAaTEMATUYECKYIO (POpMaAIU3AIIHIO.

2.14.3. B cOOTBETCTBUU C YKa3aHHBIMHU LIEJSIMU B CTPYKTYpe yuyeOHOro kypca «BeposTHOCT U
CTaTHCTHKa» Ha YIrJyOJE€HHOM YPOBHE BBIJEIECHBI OCHOBHBIE COJIEp)KaTeIbHbIE JIMHUH:
«CnyyaiiHbie COOBITHS u BepOSITHOCTUY U «CiyyaiiHble BEIMYMHBI U 3aKOH
OOJIBIINX YHUCET.

2.14.4. [ToMUMO OCHOBHBIX JIMHUM B KypC BKJIIOYEHBI JIEMEHTHI T€OpUU IpadoB U TEOPHH
MHOX€ECTB, HEOOXOIUMBIE IS MOJTHOLEHHOIO OCBOCHHUSI MaTepuaia JaHHOTO yueOHOro Kypca
U CMEXHBIX MAaTEeMaTHUECKUX YUEOHBIX KYpPCOB.

2.14.5. Conepxanue nuHMM «CiydaiiHble COOBITHS U BEPOATHOCTU» CIIY>KUT OCHOBOW JIJIst
dbopMupOBaHUS TIPEACTaBICHUI O pacHpelelieHnd BEpPOSITHOCTEM MEXIy 3HaueHUSIMU
CIIy4alHBIX BEIWYUH. BakHYI0 4acTh B 3TOH COJEP>KATEIbHOW JIMHWM 3aHUMAET H3ydeHUeE
F€OMETPUYECKOT0 M OMHOMHUAJIBHOTO PACHpPENEeICHU W 3HAKOMCTBO C HX HENPEPHIBHBIMU
aHAJIOTaMU — MOKa3aTeJIbHBIM U HOPMAJIbHBIM paclpe/leICHUSIMHU.

2.14.6. Tewmsl, CBs3aHHBIE c HEIPEPBIBHBIMU CIIy4YalHbIMU BEIIMYMHAMU U
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pacrpeieieHUusIMU, aKIEHTUPYIOT BHHMaHHME OOYy4aloUmIMXCsd Ha OINUCAaHUM U W3YYEeHUU
CIIy4aifHBIX SIBICHHUH C MOMOIIBIO0 HEMPEPhIBHBIX QyHKIMH. OCHOBHOE BHUMAHHE YICISICTCS
MOKa3aTeJIbHOMY U HOPMaJIbHOMY PacIpeIeIICHUSIM.

2.14.7. B yuebHOM Kypce MpenycMaTpuBaeTCsi 03HAKOMUTEILHOE M3YyYCHHUE CBSI3U MEXKIY
CIIy4aifHBIMU BEJIMYMHAMHU U OTIMCAHHE 3TOU CBS3H C MOMOIIBI0 KO3PPUIIHEHTA KOPPEIAIIUU
U ero BBIOOPOYHOrO aHajora. DTH 3JIEMEHTHI COAEpKaHMs pa3BUBAIOT TeMy "JlMarpamMmbl
paccenBaHMs", W3YYCHHYI0 HAa YpPOBHE OCHOBHOrO oOmIero o0Opa3oBaHUs, U BO MHOI'OM
OMMPAIOTCS HA CBEJICHHUS U3 KYPCOB alreOpbl U TEOMETPHH.

2.14.8. Emé OINH 3JIEMEHT colep>KaHus, KOTOPBIi npejiaraeTcs Ha
03HAKOMUTEIILHOM YPOBHE — IMOCIEAOBATEIHHOCTh CIYYalHBIX HE3aBUCUMBIX COOBITHIA,
HACTYNAIOUMX B €AMHULYY BpeMeHU. O3HAKOMIIEHHE C pacIpeleleHHEM BEPOSTHOCTEN
KOJIMYECTBA TAaKUX COOBITMI HOCHUT Pa3BUBAIOIIMNA XapaKTep U SBISICTCS aKTyaJbHBIM JUIsS
Oynymmx aOWUTYpUEHTOB, IIOCTYMAIONIMX Ha Yy4eOHbIE CHEIUATIbHOCTH, CBSI3aHHBIC C
0OIIECTBEHHBIMU HAYKaMHU, TICUXOJIOTHEN U YIIPaBICHUEM.
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2. INTAHUPYEMBIE PE3YJIBTATBHI U3YYEHUSA YYEBHOI'O IIPEJJIMETA «MATEMATHUKA)>

B pe3ynbrare u3zyuenus yuebHoro npeamera «MaTemaTuka CTyIEHT T0JKEH CPOPMUPOBATH CIEAYIOIINUE PE3YIbTaThl:

1) JMYHOCTHBIE

B pPE3YyIbTAaTC U3YUCHUA MAaTCMATUKHU HAa YPOBHC CPCAHCTO O6IH€FOO6pa3OBaHI/IH y 06yt1a101ueroc;1 6y,ZLYT C(I)OpMHpOBaHLI CJICAYyrOmuUe JIMYHOCTHBIC
PE3YyJIbTaThI:

Pe3syabrTar Yr1ouneHnbiid pesyabrat ©®OIIL Opranusanusi 10CTUKEHU S OueHka 10CTHKEHUS
(npucymcmeue Ha
3aHAmMuUY, yyacmue @
8bINOIHEHUU Y4eOHbLX
3a0ay u pegexcuu)

I'PAKAAHCKOI0 BOCIIMTAHUSA:

JIPTB1 chopMHUpPOBaHHOCTH TPAKAAHCKON | CPOPMHUPOBAHHOCTh TPAKIAHCKOU
MO3UIIMK 00YYarOIIErocst Kak aKkTUBHOTO U | TMO3UIMM  00yYaromerocsi Kak
OTBETCTBEHHOI'O WIEHA POCCUICKOIO AKTUBHOT'OM OTBETCTBEHHOI'O WICHA
o011ecTBa; poccuiickoro o01ecTBa, MpecTaBIeHHE O
MaTeMaTHYECKUXOCHOBAX
(YHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBJIEHUM, IPOLETYP IPa’KIaHCKOTO
o01iecTBa (BbIOOPHI, OMPOCHI U IPYTOE),
YMEHHUE B3aUMOIEVCTBOBATH C
COLIMAJIbHBIMUA MHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIHUAMHU U

[IpakTuyeckas pabora
[IpakTnueckoe 3anarue

Ha3HAYEHUEM
JIPrB2 oco3HaHue cBOMX OCO3HAaHNE CBOMX KOHCTUTYLIMOHHBIX IIPaB U
KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, | 00s3aHHOCTEH, yBaXKEHHE 3aKOHA U [IpakTuueckas pabora
[IpakTnueckoe 3anarue
yBa)KEHHE 3aKOHA U MPAaBONOPSIKA; IIPaBOIIOPSIIKA
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JIPrB3 MIPUHSTHE TPaIULIMOHHBIX
HaIlMOHAJILHBIX, 00I1IeYeI0BEYECKUX
TYMaHUCTUYECKUX M JEMOKPATHYECKHUX
IIEHHOCTEH;

IIPHUHATHC TPAAUIIHNOHHBIX HAllUOHAJIbHBIX,
OGH.IG‘-IGHOBC‘-IGCKI/IX F'YMaHUCTHYCCKUX U
JAEMOKPATUUCCKHUX HGHHOCTCﬁ

HpaKTI/I‘ICCKOG 3aHATUC

[TpakTuueckas pabota

JIPre4 TOTOBHOCTb MPOTUBOCTOATH
UJICOJIOTHH 3KCTPEMHU3MA, HAIlMOHAIM3MA,
kceHodoOouu, JTUCKPUMHUHAITIH 10
COLIMATILHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

TOTOBHOCTb ITPOTHBOCTOSATH MICOIOTHH
IKCTpPEeMH3Ma, HAlIMOHAIN3MA, KCeHO(hoOuH,
JTUCKPUMHUHALIAH 110 COIHAIbHBIM,
peJII/IFI/IO3HI)IM, paCOBI)IM, HalIlMOHAJIbHBIM
[pHU3HAKaM

HpaKTI/I‘ICCKOG 3aHATHUC

[TpakTuueckas pabota

JIPTBS TOTOBHOCTH BECTH COBMECTHYIO
NEeSATEIbHOCTh B UHTEPECAX I'PAKIAHCKOTO

TOTOBHOCTb BECTH COBMECCTHYIO
ACATCIIbHOCTDb B HHTCPECAX I'PAKIAAHCKOI'O

o01ecTBa, y4acTBOBaTh B | 00I1IeCcTBa, y4acCTBOBATh B CAMOYIIPABIIEHUN [IpakTuueckoe 3anarue TectupoBanue
CaMOYIPaBJICHUU B | B 00111€00pa30BaTeIbHOM OpraHu3aluy 1
o0mIeo0pa3oBaTeIbHOM  OpraHW3alliid | | JETCKO-IOHOIICCKHX OPTaHU3AIHSIX
JETCKO-IOHOIIECKUX OpraHu3alusix;
JIPrB6 ymeHue B3aUMOJAEWCTBOBAaTh C | yMEHHE B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU WHCTUTYTaMH B | COLMAIbHBIMU MHCTUTYTAMH B [IpakTnueckoe 3anarue
COOTBETCTBUM C HUX (QYHKUMSIMH U | COOTBETCTBUH C UX PYHKIUSAMH U TectupoBanue
Ha3HA4YCHHEM,; Ha3HAYCHUEM
JIPrB7 TOTOBHOCTh K T'yMaHUTapHOW M | TOTOBHOCTh K T'YMaHUTapHOU U
. . N [IpakTrueckoe 3aHsTHE
BOJIOHTEPCKOM AESTEIbHOCTH; BOJIOHTEPCKOM AESITEIbHOCTU TectupoBanue
NATPHOTHYECKOI0 BOCIINTAHMSA
JIPnBl chopmHupoBaHHOCTE pOCCHUHCKOHN | chOPMHPOBAHHOCTH  POCCUHCKOMN
IpaXIaHCKOU UJCHTUYHOCTH, | TPAXIAHCKOH  UACHTUYHOCTH, TectupoBanue

MaTpUoOTH3Ma, YBAKEHHUSI K  CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTU MEpEN]
Ponunoii, TopaocTy 3a cBOMl Kpau, CBOIO
Ponuny, cBOi A3BIK U KYJIBTYpY, IPOILIOE
M HACTOSIIEe  MHOTOHAITHOHAIHLHOIO
Hapona Poccuu;

YBaXXEHMSI K IPOIIJIOMY U HACTOSIIEMY
POCCHUICKON MAaTeMaTHKH, LIEHHOCTHOE
OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKHUX
MaTEMaTHUKOB ¥ POCCUHCKOMN
MaTeMaTHYeCKOM IIKOJIbI, UCIIOJIb30BaHUE
9TUX JOCTHKEHUH B IPYIMX HayKax,

TectupoBanue
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TEXHOJIOTHAX, C(l)ean 9KOHOMHKHU

JIPB2  1€HHOCTHOE  OTHOIIEHHE K

HNCHHOCTHOC OTHOHMICHUC K

roCyapCTBEHHBIM CHUMBOJIaM, | FOCYapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY 51 IIPUPOJHOMY | UCTOPUUYECKOMY U IIPUPOAHOMY HACIIEIHIO,
HACcJIEQUI0,  INaMATHUKAM, TPaJuLUsAM | MaMATHUKAM, TpaJuLusaM HaponoB Poccun, TectupoBanue TectupoBanue
HaponoB Poccuu, noctmxenusam Poccun B | noctrkeHusm Poccun B Hayke, HCKYCCTBE,
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U | CIIOPTE, TEXHOJIOTUAX U TPYAC
TpYZE;
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA

JIPauB1 oco3HaHME ITyXOBHBIX LIEHHOCTEN | OCO3HAHHE TyXOBHBIX LIEHHOCTEH
POCCUICKOr0 HapoAa; poccuiickoro HapoJia, chOpMUPOBAHHOCTb

HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO

IIOBEJICHUs, CBA3aHHOI'O C IIPAKTUYECKUM CamocTosiTenbHbIe [IpakTuyeckas pabora

IIPUMEHEHHUEM JTOCTHKCHUN HAyKU U
JEeATEILHOCTBIO YIEHOTO, OCO3HAHKE
JIMYHOTO BKJIaJIa B TOCTPOCHHE
YCTONYMBOTO OYIyIIEro

TBOpUYECKHE PaOOTHI

JIPauB2 c(OpMUPOBAHHOCTD
HPABCTBEHHOI'O  CO3HAaHMs, ATHYECKOTO
MIOBE/ICHNUS;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, ATUYECKOTO MTOBEICHUS

CaMoCTOSTEIBHBIE
TBOpUYECKHE PaOOTHI

[IpakTuyeckas pabora

JIPnaB3 CIIOCOOHOCTD OILIEHUBATh
CUTYalli0 W TPHUHUMATh OCO3HAHHBIE
pEIIeHUs, OPUCHTHPYICh HA MOPAIHHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U
MPUHUMATh OCO3HAHHBIE PEIIeHUs,
OPHUCHTHPYACH HA MOPAJIbBHO-HPABCTBCHHBIC
HOPMBI U IIEGHHOCTH

CaMocTosiTenbHbIE
TBOpYECKUE pabOThI

[IpakTuyeckas pabora

JIPnaB4 oco3HAaHWE JIMYHOTO BKJIaJa B
MMOCTPOCHHE YCTONYMBOTO OYIYIIETO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTONYHMBOTO OYIyIIEro

CaMoCTOSTEBHBIE
TBOPUYECKHE pabOTHI

IIpakTuyeckas pabora

JIPAHBS OTBETCTBEHHOE OTHOIIECHUE K
CBOHIM POJIUTENSIM U (WJIH) APYTUM YJIeHAM
CeMbH, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TIPUHSTHUS IIEHHOCTEH

OTBETCTBEHHOE OTHOIIEHUE K CBOUM
ponuTensiM U (WIK) IPYTUM YJeHaM CeMbH,
CO3/IaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO

MPUHATUS HEHHOCTEN CEMEMHOM )KU3HU B

CamocTosiTenbHbIE
TBOpYECKHE pabOThI

[IpakTuyeckas pabora
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CEMEUHON JKU3HU B COOTBETCTBUU C
TpaauuussMu HapooB Poccnu;

COOTBETCTBHUH C TPATUIIUSIMH HAPOIOB
Poccun

ICTECTHICCKOTO BOCIIMTAHUA:

JIP3cB1 acTreTnueckoe OTHOIIEHUE K MUPY,
BKJIFOYAsl ACTETUKY ObITa, HAYy4HOTO H
TEXHUYECKOI'0 TBOPUYECTBA, CIOPTa, TpyJa
1 OOIECTBEHHBIX OTHOUICHUH;

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIOYast
ACTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad,
pELICHHH, PacCyX ICHUM,
BOCIIPUUMYHUBOCTH K MATEMAaTUUECKUM
aCTeKTaM pa3JIMYHbIX BHJIOB HCKYCCTBA

CaMoOCTOSTEIBHBIE
TBOpPYECKHE PAOOTHI

TBopueckas paboTa
[pakTuueckas pabora

JIP3cB2  cmocoGHOCTH  BOCHPUHHUMATH
pa3IuYHbIe BUIBI UCKYCCTBA, TPAAULNH U
TBOPYECTBO CBOEr0 M JAPYrHMX HapOJOB,
OLIyIIATh SMOIMOHAJIBHOE BO3/CHCTBUE
HCKYCCTBA;

CIIOCOOHOCTH BOCIIPUHUMATH Pa3INIHbBIC
BU/JIbI HCKYCCTBA, TPAJAULIUU U TBOPUYECTBO
CBOETO U JAPYTHX HAPOJIOB, OIIYIIATh
SMOIIMOHAIBHOE BO3/ICHCTBHE NCKYCCTBA

CaMocTosiTenbHbIe
TBOpUYECKHE PabOTHI

TBopueckas pabora
[MpakTiueckas padoTa

JIP>cB3 y0exAeHHOCTh B 3HAYUMOCTHU JJIst
JIMYHOCTH U OOIIECTBA OTEYECTBEHHOIO U

MHUPOBOTO UCKYCCTBA, THUYECKUX
KYJIbTYPHBIX TpaJulUd W HAPOJHOIO
TBOPYECTBA,

yOeXI€HHOCTh B 3HAYMMOCTH JJIsl INYHOCTH
1 00ILECTBA OTEYECTBEHHOIO U MUPOBOI'O
HCKYCCTBA, STHUYECKUX KYIbTYpPHBIX
TpaJAUuIUI U HAPOJHOTO TBOPYECTBA

CaMoCTOSTEIBHBIE
TBOpUYECKHE PaOOTHI

TBopueckas pabota
[IpakTuueckas pabora

JIP3>cB4 rOTOBHOCTH K CaMOBBIPa)KEHUIO B
pa3HbIX BHJAX HCKYCCTBa, CTpPEMIICHUE
IIPOSIBIIATH KayecTBa TBOPUYECKOMN
JIMYHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUTIO B PA3HbIX
BHJaX UCKYCCTBA, CTPEMIICHUC ITPOABJIATH
KaueCTBa TBOp‘ICCKOfI JJUYHOCTH

CaMOCTOSTEBHBIE
TBOpUYECKHE PaOOTHI

TBopueckas pabota
[IpakTuueckas pabora

(u3nYeCKOro BOCIMTAHMSA:

JIPB1 chopMupoBaHHOCTH 370pPOBOTO U
6e30macHoOro oOpaza KHU3HH,
OTBCTCTBCHHOI'0O OTHOIICHHA K CBOCMY
3/I0pOBBIO;

c(hOpMUPOBAHHOCTb YMEHUS IPUMEHSATH
MaTeMaTHYeCKHe 3HAHUS B UHTEpecax
3JI0pOBOTO M 0€30MMacHOT0 00pa3a KU3HU,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3JI0POBBIO (3I0POBOE MTUTAHUE,
cOamaHCHUPOBAHHBIN PEKUM 3aHIATUN U

HpaKTI/I‘-ICCKI/IC 3aHATUA

TBopueckas paborta
[IpakTuyeckas pabora
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OT/bIXa, peryispHas pusnueckas
aKTUBHOCTH), (PU3UUECKOE
COBEPLICHCTBOBAHUE IIPU 3aHATUAX
CIIOPTUBHO- 03J0POBUTEIILHOMN
JESTEIIBHOCTBIO

JIPGB2 moTpeOHOCTE B  (PU3UUECKOM
COBEpPIICHCTBOBAHUH, 3aHATUAX
CIOPTUBHO-03/I0POBUTEIILHON
JESITEIbHOCTBIO;

noTpeOHOCTh B (PU3HMUECKOM
COBEPIICHCTBOBAHNY, 3aHATHAX CHIOPTUBHO-
03JI0POBUTEIBHON JAEATEIBHOCTHIO

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas paborta
[TpakTHueckas padboTa

JIPGB3 aKTHBHOE HENPHUATHE BPEIHBIX
IPUBBIYEK M HUHBIX (OPM NPUUYUHEHUS
Bpena (HU3UYECKOMY M IICHXHYECKOMY
3JI0pOBBIO;

AKTUBHOE HETIPUATHE BPEIHBIX MPUBBIUYEK U
MHBIX (OpM IPUYUHEHHS Bpea
(GU3NIECKOMY M IICUXUYECKOMY 3/I0POBBIO

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas pabora
[TpakTHueckas padoTa

TPYAOBOI0 BOCIIUTAHUSA:

JIPTB]l TOTOBHOCTH K TPYAY, OCO3HaHHE
LIEHHOCTH MacTepCTBa, TPYAOIIO0uE;

TOTOBHOCTb K  TpPYydy, OCO3HaHHE
LIEHHOCTH  TPYHOJtoOUs,  HMHTEpeC K
pa3nuyHbIM cepam mpodeccuoHaTbHON
ACATCIIBbHOCTHU, CBA3aHHBIM C MaTeMaTHKOMN
U e€ IPUIIOKEHUAMHU, YMEHHE COBEPILIATh
OCO3HaHHBIN BBIOOp Oynyiielr npodeccun
U peaIn30BbIBATH COOCTBEHHbBIE )KU3HEHHbBIE
IIJTIaHbl, TOTOBHOCTH U CIIOCOOHOCTE K
MaTeMaTHYeCKOMY 00pa30BaHMIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCel
KHU3HHU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B
PEIICHUHU MMPAKTHUYCCKUX 3a1a4
MaTeMaTH4eCKOM HalpaBJIeHHOCTH

HpaKTI/IquKI/Ie 3aHATUA

TBopueckas pabota
[IpakTuueckas pabora

JIPTB2 TOTOBHOCTH K AKTUBHOH | TOTOBHOCTE K aKTHUBHOU JIEITEILHOCTHU

JIeATEIILHOCTH TEXHOIOTUYECKOM M | TEXHOJOTHYECKOMN M cOIaIbHOM [IpakTrueckue 3aHATHS

COITHaJIbHOM HaIpPaBJIECHHOCTH, | HAITPaBJICHHOCTH, CIIOCOOHOCTH TBopueckas pabota
PII OVII.01.03Y MaremaTtnka Crpanuna 24 u3 84




CIOCOOHOCTD HHUIOHUHUPOBATD,
IJIaHUPOBATH n CaMOCTOATCIIbHO
BBIIIOJIHATD TaKYI0 JCATCIBbHOCTD,

HMHHUOUUPOBATDH, INIAHUPOBATL U
CaMOCTOATCIIbHO BBIIIOJIHATH TaKYIO
JACATCIIBHOCTD

[TpakTuueckas pabota

JIPTB3 wumHTEpec K pa3Iu4HbIM chepam
npogeccuoHaAIbLHON JIESTEIIBHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymedl mnpodeccun U pealn30BbIBATh
COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

MHTEpEC K pa3InyHbIM cepam
npodecCHOHaIbHON AATEILHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIN BHIOODP Oyymiei
npodeccun U peaan30BbIBaTh COOCTBEHHBIE
KH3HCHHBIC TUTAHBI

[IpakTrueckue 3aHATUS

TBopueckas pabora
[pakTuueckas pabota

JIPTB4 TOTOBHOCTH W CHOCOOHOCTH K
00pa3oBaHMI0 W C€aMOOOPa30BAHUIO HA
MPOTSHKEHUH BCEH JKU3HU,

TOTOBHOCTb U CLIOCOOHOCTB K 00Pa30BaHHIO
1 CaMOOOpa30BaHMIO HA MPOTHKECHUN BCEH
KU3HH

[IpakTrueckue 3aHATUS

TBopueckas pabora
[TpakTHueckas padoTa

IKOJOIrH4Y€CKOro BOCIIMTaHUuA

JIP3B1 chopmupoBaHHOCTH
9KOJIOTUYECKOHN KYIbTYphI, IOHUMAaHHE
BJIMSHUS COLIMATIBHO-PKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOIHON U
COLIMAJIBHOU Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa IKOJIOTHYECKUX
npooiem;

c(OPMHPOBAHHOCTh IKOJIOTMUECKON
KYJIbTYpbl, IOHUMAaHUE BIUSHUSA
COLIMAJIbHO- DKOHOMUYECKHUX ITPOLIECCOB Ha
COCTOSIHME PUPOJHON U COLMAIBHON
cpezbl, 0CO3HaHUE INI00aTbHOTO XapakTepa
9KOJIOTHUECKUX MpoOJIeM, OpUEeHTalUs Ha
IIPUMEHEHHUE MaTEMAaTUYECKUX 3HAaHUH IS
peleHus 3a/1a4 B 00JIaCTH OKPYKAIOLIEH
Cpenbl, INITAHUPOBAHUE ITOCTYIKOB U OLICHKU
MX BO3MOXHBIX ITOCIIEICTBUN JUIS
OKpPY’KaroIlen Cpeibl

HpaKTI/IquKI/Ie 3aHATUA

TBopueckas pabora
[IpakTuueckas pabora

JIP3B2 mulaHMpOBaHME M OCYLIECTBIIEHUE
JNEUCTBUHA B OKpYXawled cpene Ha
OCHOBE 3HaHMS LEJIed YCTOMYMBOIO
pa3BUTHS YEJIOBEYECTBA;

TUTAHUPOBAHKE U OCYIICCTBICHHUE JICHCTBUI
B OKPY)KaIOIIeH cpelie Ha OCHOBE 3HAHHUSI
1eJiel YCTOMYMBOTO Pa3BUTHS UEIOBEUCCTBA

HpaKTI/IquKI/Ie 3aHATUA

TBopueckas pabota
[IpakTuueckas pabora

JIP3B3 aKkTHMBHOE HENpUATHE JECUCTBUM,
MPUHOCSIINX BPEI OKPYKAIOIIEN CPENE;

AKTUBHOE HENPUATHE ICUCTBUN,
MPUHOCSIINX BPE OKPYKAOUIEN cpeie

[IpakTrueckue 3aHATHS

TBopueckas paborta
IIpakTuyeckas pabora
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JIP>B4 yYMEHHE MPOrHO3UPOBATH
HEeOJIaronpusTHbIC AKOJIOTUYECKHE
MOCIIEACTBHS peIPUHUMAEMbIX

JNENUCTBUMN, IPEAOTBPAILATD UX;

yMEHHUE TPOTHO3UPOBATH HEOJIArONMPUSTHBIC
DKOJIOTUYCCKUE MOCICACTBUS
NpEeINPUHUMAEMbIX ICHCTBUM,
MPEAOTBPAIIATh UX

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas pabora
[IpakTnueckas pabora

JIP3BS pacuivpenue onbitTa AesTeIbHOCTU
9KOJIOTMYECKON HAIIPaBICHHOCTH;

paclIpeHue onbITa JesITeIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas pabora
[IpakTnueckas pabora

HCHHOCTH HAYYHOTI'O IMO3HAHUSA:

JIPuan] copMupoBaHHOCTD
MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH H
OOIIECTBEHHOM MPAKTHKH, OCHOBAaHHOTO Ha
JHAore KyJIbTyp, CIIOCOOCTBYIOLIETO
OCO3HaHHIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

c(hOpMHUPOBAHHOCTH MHPOBO33PCHUSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOILECTBEHHOM
[IPAKTUKH, TOHUMAHUE MaTeMaTHu4eCKON
HAyKH KakK c(epbl YeIIOBEUECKON
NeSITebHOCTH, 3TANOB €€ Pa3BUTHUA U
3HAYMMOCTH ISl Pa3BUTHUS [IMBUIIN3AIHIH,
OBJIa/ICHUE SA3BIKOM MAaTEMAaTUKU U
MaTE€MaTHYECKOU KYJIbTypOH Kak
CPEACTBOM IMO3HAHUS MHpa, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHIWBHYAIBHO U B TPYIIE

[IpakTuyeckue 3aHATHS,
TBOpUYECKHE PabOTHI

TBopueckas pabora
[MpakTiueckas padoTa

2) MeTanpeIMeTHbIE

B pe3ynbrare u3yueHuss MaTeMaTUKH Ha YPOBHE CpeIHEro o011erooopa3oBanus y ooyyatomierocst OynyT cpopMHUpOBaHbI TO3HABATEIbHbBIE
YHHUBEpCaJIbHbIE yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBYS, PETYISITUBHBIE YHUBEPCAIbHbBIE YUeOHbIE

HCﬁCTBHH, COBMCCTHAaA JCATCIIbHOCTD.

Pesyabrar YY /| B3aumocssss YY/I ¢ cogep:kanneM y4eOHOro
Opranuzanust
npeaMera 0CTHIKEH ST OueHka 10CTHKEHUS
Tunossle 3axaun popmuposanus YY1 (POII) !
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OB.]'[a}IeHHe YHUBEPCAJIBHBIMHA yqeﬁanMn NO3HABATEJbLHBIMH J€eiiCTBUSIMHU:

a) 0a3oBble JOrn4ecKue AeiicTBHU:

MP6aal camocTosiTenbHO
(bOpMyYITUPOBATh U aKTYaIU3UPOBAThH
npobieMy, paccMaTpUBaTh e
BCECTOPOHHE;

BBISBIIATH U XapaKTEPU30BaTh CYLLIECTBCHHBIC
IPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, IIOHATHH,
OTHOILIECHUIA MEXy HOHATUSAMH, (HOPMYITHPOBATH
OIpECIICHUS IOHATHN, YCTAHABIIUBATh
CYLIECTBEHHBIH MPU3HAK KJacCU(PUKaLUY,
OCHOBaHMUS 1J1s1 0000IEHHS U CPAaBHEHUS, KDUTEPHU
IIPOBOAMMOIO aHAJIN3A

BrinonHenue 3aanuii Ha
MPAKTUYECKHUX 3aHATHUAX 110
peaMETY

CaMocCTOSTEBLHBIE
TBOPYECKHUE 33 ]aHUS

MP6a2 yCTaHaBJIMBaTh | BOCIIPHHUMATbH, GOPMYIUPOBATh U PE0OPa3oBbIBaTh | BbINONHEHUE 3a/1aHKI HA

CYIICCTBEHHBI  MpPHU3HAK WM | CYXKJICHHS: YTBEPAUTEIbHBIC U OTPULIATEIIBHBIC, NPAKTHYCCKUX 3aHATHSX IO

OCHOBaHUsI v CpaBHEHUS, | €IMHUYHBIC, YACTHBIC M 00IINE, YCIOBHBIC npenMery CamocrosTenbHbIe
KjaccuuKanuu 1 0000IIeHNS; TBOPYECKHE 3aTaHUs
MP6a3 OIpeNeIATh eI | IeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH,

ACATCIIbHOCTH, 3alaBaThb IIapaMCTPbI
" KPUTCPUHU UX NOCTHIKCHUA,

JEYKTUBHBIX U UHIYKTUBHBIX YMO3AKIOUEHUH,
YMO3AKJIHOUYECHUH 110 aHAJIOTHH

Brinonnenue 3agannii Ha
MPAKTUYECKUX 3aHATHUAX IO
IIpEAMETY

CaMocCTOSTEILHBIE
TBOPUYECKHUE 3aJJaHUs

MP6:n14 BBISBISATH 3aKOHOMEPHOCTH
u IIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

BBIABJIATHE MATCMATHUYCCKUC 3aKOHOMCPHOCTH,
B3aMMOCBSI3M U NPOTHBOpPEUMs B (paKTax,
JaHHBIX, Ha6J'IIO)1€HI/I$[X U YTBCPKIACHUAX,
IpeayiaraTb  KPUTEPUU JUIS BBIABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHI

Brinmonnenue 3aganuil Ha
MPAKTUYECKUX 3aHATHUAX IO
IpeaAMETY

CaMocCTOSTEILHBIE
TBOpUYECKHUE 3aJJaHUs

MPO61a15 BHOCUTH KOPpPEKTHBBI B
NEATENbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIIAM,

BBIOMpATH CIIOCO0 pereHus yueOHoi 3a1aun
(cpaBHHMBATH HECKOJIBKO BApPUAHTOB PEIICHUS,
BBIOMpPATh HanOoJIee MOIXOA[IIMH ¢ YyIETOM

BrinonHenue 3aaduii Ha
MPAKTUYECKUX 3aHATHUSAX 110

CaMocCTOSTEIIbHEIC

OLICHMBATh  PUCKU  TOCIEACTBHUM | CAMOCTOSATEIHHO BbIAECIEHHBIX KPUTEPUEB) peamMeTy TBOPYECKUE 3aJaHUS
JEeSATEIbHOCTH;

MPG6nn6 pa3BuBaThb KpeaTMBHOE | IPOBOAUTH CAMOCTOSITENILHO 10Ka3aTeIbCTBA

MBIIICHHE 1pu pELICHUH | MaTeMAaTHUYECKUX YTBEp)KJIEHUH (IpsMble U OT BelnonHenue 3ajaHui Ha
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KU3HCHHBIX HpO6J'I€M;

MIPOTUBHOT0), BBICTPAMBATh apPTryMEHTAIHUIO,
MPUBOAUTH TMPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI

[IPAKTUYECKUX 3aHATHUAX 110
peameTy

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJlaHUA

0) 0a30BbIE HCCIEA0BaTEIbCKHE J1€liCTBUS:

MPounl BJIAJETh HaBbIKaMU
y4e0HO-HCCIIeIOBATEIbCKON u
MIPOCKTHOM IEeITEILHOCTH,

HaBBIKAMU pa3perieHust mpooiiem;

HCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATCIBCKUI
WHCTPYMEHT MO3HaHUs1, JOPMYITUPOBATH BOTIPOCHI,
(buKcupyromye MPOTHBOPEYHE, MPOOIIEMY,
YCTaHABIIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH
THIIOTE3Y, apT'YMEHTUPOBATh CBOKO MMO3UIIHIO,
MHEHUE

BrinonHenue 3aganuii Ha
MPAKTUYECKHUX 3aHATHUAX 110
peMETY

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJaHNA

MPOua2 cnocoOHOCTh U TOTOBHOCTH
K CaMOCTOSITCIIEHOMY MTOUCKY
METOJIOB PCIICHUS MPAKTHUYCCKHUX

NpoOBOAUTL CaAMOCTOATCIIbHO CHJ'IaHI/IpOBaHHHﬁ
OKCIICPUMCHT, HCCICAOBAHUC 10 YCTAHOBJICHUIO
0COOEHHOCTEH MAaTEMAaTHYECKOTO 06I>eKTa, SABJICHHUA,
nponecca, BbISIBJICHUIO 3aBHCHUMOCTECH MCXKAY
O6I>€KT8.MI/I, SABJICHUAMU, ITPOICCCAMHA

BrinonHenue 3agaduii Ha
MPAKTUYECKHUX 3aHATHUAX 110
peMETY

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJaHNA

3aa4, MPUMEHCHHIO Pa3IMYHBIX
METO/IOB IT03HAHUS;

MPou3 OBJIaJICHHE BUJIAMH
JESITeNbHOCTH 1O  TOJYYEeHHUIO

HOBOI'O 3HaHUs, €0 UHTCPIPETAINH,
HpeO6p330BaHI/IIO U INPpUMCHCHUIO B
Pa3IINYIHBIX y‘~I€6HI)IX CUTyalluiax, B
TOM YHUCJIC TIpHU CO3daHUHN y‘le6HHX
1 COLIMAJIBHBIX IMTPOCKTOB,

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 000OIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, MCCIIEIOBAHUS, OIIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB
1 00001IeHMI

BrinonHenue 3agaduii Ha
MPaKTUYECKHUX 3AHATHUAX 110
peaMeTy

CaMocCTOSTEILHBIE
TBOpUYECKHUE 3aJJaHUs

MP6un4 ¢dopMupoBaHue Hay4qyHOTO

MMPOrHoO3MpOBaTh BO3MOKHOC Pa3BUTHUC ITPOLIECCa, a

TUNA MBIIILICHUS, BJIAJICHUE | TAK)KE BBIIBUTATh IIPEAIIOIIOKEHHS O €T0 PAa3BUTHUH B Brimonnenue 3aganuii Ha

HAy4YHOH TEPMHUHOJIOTUEN, | HOBBIX YCIOBHUSX MPAKTUYECKUX 3aHATHUAX IO CamocTosTeNIbHbIE
KITIOUEBLIMH MOHSATHUSIMH u MpEeIMETY TBOPYECKUE 3aaHUs
METOJIaMH;

MP6ua5 craButh u HOpMyIUpPOBATH | CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 331aUH B

COOCTBEHHEIE 3a1aun B | 00pa30oBaTeIbHOMN JACSITEIBPHOCTH U KU3HEHHBIX Brimongenue 3amanuii Ha

00pa30BaTeNbHON ACSITENbHOCTH H

CUTyalUsIX

NMPAKTUYCCKHUX 3aHATUAX 1O

CaMOCTOSTEIIbHEIS
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KN3HCHHBIX CUTYalHsIX,

npeaMeTy

TBOPYCCKHUEC 3aJaHUs

MPOun6  BBIABIATH
CIIEICTBEHHBIE CBSI3HU u
aKTyaJu3UpPOBAThH 3a/maqy,
BBIIBUTATh THIIOTE3y €€ PEeIICHUs,
HaXOIUTh apTryMEHTBI IS
JI0Ka3aTeabCTBa CBOMX
YTBEPXKIACHHM, 33a/1aBaTh MapaMeTpPhl
1 KPUTEPUH PEIICHMS,

IIPUYUHHO-

BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIE CBS3U U
aKTyaJIu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pellIeHus, HaXOAUTh apTyMEHTHI JJIs 10Ka3aTebCTBA
CBOMX YTBEpXJCHUI, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEILICHUS

Brimongenue 3amanuii Ha
MPAKTUYECKUX 3aHATHUSAX 110
peaAMETY

CaMocCTOSTEIBLHBIE
TBOPYECKHUE 3a]JaHUS

MP6un7 ananuzupoBarb
MIOJIyYEHHBIE B XO/1€ PELICHUs
3aJ1a4M pe3yJIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTb,
[IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

AHAJIM3UPOBATD IMOJIYYCHHBIC B XOAC€ PCUHICHUA
3aauu pe3yJIbTaTbl, KPUTUICCKU OLICHUBATH UX
JOCTOBCPHOCTD, IPOTrHO3UPOBATH H3BMCHCHHUC B
HOBBIX YCJIIOBHUAX

Brinonnenue 3aganuii Ha
MPAKTUYECKUX 3aHATHUSAX 110
pEeAMETY

CaMocCTOSTEILHBIE
TBOPYECKHUE 3aJaHUs

MPOun8 naBaTh OLIEHKY HOBBIM
CUTYaIUsIM, OLICHUBATh
PUOOPETEHHBIN OIBIT;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh
NpHOOPETEHHBIH OMBIT

BrinonHenue 3aaduii Ha
MPaKTUYECKHUX 3AHATHUAX 110
TpeaMeETy

CaMocTOoSTeIIbHEIS
TBOPYCCKHUEC 3aJaHUA

MP6un9 paspabareiBath miaH
perieHust mpoOIeMBbI C yUETOM
aHaJIN3a UMEIOLINXCS
MaTepHATbHBIX U HEMaTepHUaTbHBIX

peCypcos;

pa3pabaThIBaTh IJIaH PEHICHUS MTPOOIEMBI C YI€TOM
aHaJIM3a UMEIOIINXCSI MaTepUaTbHBIX U
HEMaTepHUalbHBIX PECYPCOB

BrinonHenue 3aaduii Ha
MPaKTUYECKHUX 3AHATHUAX 110
peaMeTy

CaMocTOosTeIIbHEIS
TBOPYCCKHUEC 3aJaHUA

MP6un10 ocymecTBisITh
LeJICHAPAaBJIECHHbBIN MOUCK
MepeHoca CPeICTB U CIIOCOO0B

OCYILECTBIISATH LIeJICHANIPABICHHBIN MOUCK IepeHoca
CPEJICTB U cIIOCO0O0B JIeHCTBUA B MPO(ECCHOHATIBHYIO

cpeny

Brimoanenune 3amanuii Ha
MPAKTUYECKUX 3aHATHUSAX 110

CaMocCTOSTEIIbHEIS

JeiicTBUS B IPO(eCCHOHAIBHYIO peaMeTy TBOPYECKUE 3aJaHUs
cpeny;

MP6unll YMETh IIEPEHOCUTH | YMETh IIEPEHOCUTD 3HAHUS B ITI03HABATEIBHYIO U

3HaHUSI B  TIO3HABATEJbHYIO M | MPAKTHYECKYIO 00JACTH )KU3HEACSITEIbHOCTH BelnonHenue 3ajaHui Ha
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MIPAKTUYECKYIO obnactu

KU3BHCACATCIIBHOCTH,

[IPAKTUYECKUX 3aHATHUAX 110
peaMeTy

CamocTosTelIbHbIE
TBOPYCCKUC 3aJaHUA

MPOunl2 ymeTb HMHTETPUPOBATH
3HaHUS M3 PA3HBIX MPEIMETHBIX

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpEeIMETHBIX o0nacTen

BrinonHenue 3aanuii Ha

obacTe; MPAKTUYECKHUX 3aHATHUSAX 110 CamMocTOsITEeNIbHbIE
peaMeTy TBOPYECKHUE 3a/IaHUS
MPOunl3 BeIIBHraTh HOBBIE HWJIEH, | BBIABUTATh HOBBIC UJICH, IPEAJIaraTh OPUTMHAIBHBIC Brmmonnenue 3aganuii Ha CamMocCTOSITEeNIbHBIE

npearaTh
MOJIXOJIbI U PEIICHUS;

OpPHUI'MHAJIBHBIC

MOJXO/Ibl U PEUIEHUS

IMMPAKTUYCCKUX 3aHATUAX I10
IMPEaAMETY

TBOPYCCKHUC 3aJaHNA

MP6un14 craButh npobiieMsl U
3aJjauu, JIOMyCKaroIne
JIbTEpHATHBHBIC PELICHUS;

CTaBHUTb HpO6JICMBI " 3a7la4u, JOITyCKaromune
AJIbTCPHATUBHBIC PCILICHUSA

BrinonHenue 3agaduii Ha
MPAKTUYECKHUX 3aHATHUSAX 110
pEeMETY

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJaHU

B) pabora ¢ ungopmanmeii:

MPpul BJIQJIETh HaBBIKAMU | BBISBISATH Je(UIUTHI HHOPMAIUH, TaHHBIX,

MOJTyYEHUS uHpopmauu U3 | HeOOXOAMMBIX JJI OTBETA HA BOIPOC U IS PEIICHUs

HUCTOYHUKOB pasHbIX TUIIOB, | 3a7a4u Boinonnenue 3aganuii Ha

CaMOCTOSITEIILHO OCYIIECTBIIATh MpaKkTHUecKuX 3aHsATusAx mo | [Ipaktudeckas pabora
MOUCK, aHAJIN3, CUCTEMATU3ALMIO U peaAMETY

HUHTEPIPETAIIIO uHpopmarun

pa3IMYHbIX  BUAOB U Qopm

MIPEACTABJICHHUS;

MPpu2  co3maBath  TEKCTBl B | BRIOMpaTh HH()OPMAILIMIO U3 HCTOYHUKOB Pa3IMUHBIX

pasnuyHbIX ¢dopMarax C y4eTOM | TUIIOB, aHATU3UPOBATH, CHCTEMATHU3UPOBATH U Brinonnenue 3ananuii Ha

Ha3HA4YeHUs uH(popMaIuu U | HMHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BHIOB | MPAKTUYECKUX 3aHIATUSX 11O

LEJIEBON  ayauTOpuM,  BBIOUpas | U (HOpPM IpeICTaBICHUS MpeIMETY [IpakTuueckas padbota
ONTUMAJIbHYIO bopmy

MMPEACTABJICHNA U BU3yaJIU3alluN,

MPpu3 oueHuBarh JOCTOBEPHOCTD,

CTPYKTYPHUPOBATh HH(POPMAIIUIO, IPE/ICTABIIATE €€ B

JETUTUMHOCTh ~ WH(MOpMAIU, ee | pa3sInyHbIX (popmMax, WIUTFOCTPUPOBATH rpaduuecKu BrinmonHenue 3agaduii Ha
COOTBETCTBHUE IIPABOBBIM " MpaKTUYeCKNX 3aHaATusAX mo | [IpakTudeckas pabora
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MOPaJIbHO-3THYCCKUM HOPMAM,;

npeaMeTy

MPpu4 ncnonp30Bath CpeacTBa
UH()OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B
pELICHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 3a/1a4 C
co0IroIeHreM TpeOOBaHHIHA
SPrOHOMHKH, TEXHUKU O€3011aCHOCTH,
TUTHUEHBI, pecypcocOepexeHus,
MPaBOBBIX M STUYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MTaCHOCTH;

MCIIOJIb30BATh CPEJICTBA HHPOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3aI[MOHHBIX 33J1a4 C COOTFOACHHEM
TpeOOBaHUI SPrOHOMHKY, TEXHUKH O€30MMAaCHOCTH,
THTHEHBI, PECypCcoCOepeKeHHUS, TPABOBBIX U
STHUYECKUX HOPM, HOPM MH(OPMAITMOHHON
0e30macHOCTH

Brimongenue 3amanuii Ha
MPAKTUYECKUX 3aHATHUSAX 110
peaAMETY

[IpakTuueckas pabora

MPpus BJIAJIETH HaBBIKAMH | OIIEHWBATh HAIEKHOCTh HH(OPMAITUH 110 Brinonnenue 3aganuii Ha
pacro3HaBaHus u 3aIIUTHl | CAMOCTOSTENHHO CPOPMYITHMPOBAHHBIM KPUTEPHUSIM npakTUYecKkux 3aniaTusax no | [Ipakruueckas padota
nHpopManuu, HH(pOpMaAITMOHHOM pEeAMETY
0€30IMaCHOCTH JIMYHOCTH.
OByajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1CHCTBHAMM:
a) o0IeHue:
MPol OCYIIECTBIISITh | BOCIPUHUMATH U (HOPMYJIIUPOBATH CYXKICHHS B

KOMMYHHKAIIMd BO BceX cdepax
KHU3HU,

COOTBCTCTBUHU C YCIOBHUAMHU U LICIISIMU O6H_I6HI/I}I,
SACHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY
3pCHUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, 1aBaThb
MOSCHCHUA 110 X0y pCIICHHA 3ada4u,
KOMMCHTHUPOBATH HOJIy‘ICHHLIfI pe3yjbTarT

Brmonaenune MPAKTUICCKUX
pabor

ITpakTnyeckas pabora

MPo2 pacno3HaBaTh HeBepOasbHbIE

cpeacTBa O6IJ_ICHI/I}I, IIOHUMATh
3HA4YCHHC COHMaJIbHBIX 3HaKOB,
pacrio3HaBaTb NpCANOCBUIKA

KOH(INKTHBIX CUTYallil i CMSTYATh
KOH(JIUKTBI,

B X0/ 00CYX/I€HHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY
o0cyx/1aeMoii TeMbl, TPOOIEMBI, peraeMoi 3a1a4H,
BBICKA3bIBaTh UJI€U, HAIlEJIEHHbIE HA TIOUCK PEIICHHUS,
COIOCTABJISITh CBOU CYXJIEHHUS C CYXKACHUSIMU
JIPYTUX YYaCTHHKOB JMaiora, 0OHapyXuBaTh
pa3ianyure ¥ CXOJCTBO MO3UINN, B KOPPEKTHOMN

Brmonaenne MPAKTUYCCKUX
pabot

[TpakTryeckas pabora
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dbopme bopMynupoBaTh pa3HOTIACHS, CBOU
BO3PAXKEHUS

MPo3 BJIAJICTh PasIMYHBIMU | TIPEJICTABIIATH PE3YJIbTaThl PEIICHUS 3a/1a4H, ITpakTuyeckas pabora
criocodbamu o0LeHNs U | DKCIIEPUMEHTA, UCCIIEA0BaHNUs, IIPOEKTA, BoinonHenue npakTHyecKux
B3aUMOJICHCTBHUS; CaMOCTOSTENIbHO BIOMPATh (hopMat BBICTYIIJIEHUS C pabot
yu€TOM 3324 MPE3EHTALNU U 0COOCHHOCTEH
ayJIUTOPUHU
MPo4 apryMeHTHUpOBaHHO BECTH | apryMEHTHUPOBAaHHO BECTU AUAJIOT, YMETh CMSIYaTh
JMAJIOT, yMETh cMsAr4arh | KOHQIMKTHBIE CUTyalluu Brimonnenue npaktuueckux | [Ipaktuueckas padora

KOH(l)JII/IKTHI)Ie CUTYyalluu,

pabot

0) COBMeCTHAs 1eITeJIbHOCTD:

MPcxl moHuMarb M HCIIOIB30BaTh
MIpeuMyIlecTBa KOMAaHJIHOH Hu
WHIUBUIYATBHON pabOTHI;

COCTaBJIATH IUIAH, AITOPUTM pEUICHUS 3aJa4H,
BBIOMpPATh C€HOCOO pelIeHHs ¢ Y4ETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
penieHnii ¢ ya4éToM HOBOM MH(OpMAIHH

BrimonHeHUE MPaKTUYECKUX
pabor

[IpakTuueckas padbora

MPcn2 BbIOMpaTh TeMaTHKy M | BBIOMpaTh TEMAaTUKY U METOJ/bI COBMECTHBIX

METOAbl COBMECTHBIX JAEUCTBUM C | IEHCTBHI ¢ y4eToM OOIIMX MHTEPECOB U

y4eToM  OOIIMX  MHTEPECOB M | BOBMOXKHOCTEH Ka)kJI0T0 4iIeHa KOJIEKTUBA BoinonHenue npakTHyecKux

BO3MOXXHOCTEM  KaXXIOro  4JeHa pabor ITpakTryeckas pabora
KOJJIEKTHBA,

MPcn3 IPUHUMATh LEH | IPUHUMATh LIEJIM COBMECTHOM 1E€ATENBHOCTH,

COBMECTHOI NeSITENIbHOCTH, | OPraHU30BBIBATh U KOOPAMHHUPOBATH JIEHCTBUS 11O €€

OpPraHMU30BBIBATH U KOOPAMHUPOBATH | TOCTHIKEHUIO: COCTABIIATH IUIAH JEHCTBUM, BrinosnHeHne npakTHYecKux

NeHCTBUS 1O €€ JOCTHXKEHHUIO: | paclpelensiTh pojid ¢ Y4€TOM MHEHHUM y4aCTHUKOB pabor [IpakTnueckas pabora
COCTaBJIATh I1aH NeiicTBUH, | 00CyKIaTh pe3yIbTaThl COBMECTHON pabOTHI

pacrpenesiaTb poJMd € y4ETOM

MHEHMH y4YaCTHHUKOB  OOCYXIaTbh

pe3yIbTaThl COBMECTHOU PabOTHI;

MPcn4 oneHuBaTh KaueCTBO CBOETO

OLCHUBATHh KAYCCTBO CBOCTO BKJIaJa U KaXXJ0I0
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BKJIaJa W KaXIOr0 y4YacTHHKaA
KOMaHJbl B OOMIMH pe3yibTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

y4JacTHHKA KOMaHbI B OOIINI pe3ynbTar 1no
pa3paboTaHHBIM KPUTEPUIM

BbinosiHeHHE TPAKTUUECKIX
pabor

[IpakTuueckas pabora

MPcnS npeuiarate HOBbIE IIPOEKTHI,

npeajaratb HOBbIC IPOCKTLI, OLICHUBATb UACH C

OLICHWBATh  HUJEHM C  TO3MIMH | MO3UIMHA HOBU3HBI, OPUTHHAIILHOCTH, TpakTHUecKkoil | Boimonunenue npakrtuyeckux | [lpaktuueckas padota
HOBU3HBI, OPUTHHAIILHOCTH, | 3HAUUMOCTH pabot

MIPAKTUYECKON 3HAYMMOCTH;

MPcn6 KOOPJIUHUPOBATH U | KOOPJIMHUPOBATH U BBIIIOJIHATH PA0OTY B YCIOBHSIX

BBIMIONHATE paboOTy B  YCIOBHUSX | peajbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO

peabHOTO, BHUPTYaJIbHOTO U | B3aMMOJICHCTBUS BrimonHeHUE MPaKTUYECKUX

KOMOWHHPOBAHHOTO pabor [TpakTrueckas pabota
B3aHMOJCHCTBUS;

MPca7 ocymecTBiasTh NO3UTHUBHOE
CTpPaTErn4ecKoe IIOBEICHHE B
pPa3IMYHBIX CUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpa)k€HHE, ObITh
WHHUITMATUBHBIM.

OCYHICCTBJIATD MO3UTUBHOC CTPATCTHUICCKOC
MOBCACHHUEC B PA3JINYHBIX CUTyallUsX, ITPOSABJIATH
TBOPYCCTBO U BOO6p3.)K€HI/Ie, OBITh HWHHUIINaTHBHBIM

BrInonHeHue MpakTHYECKUX
pabort

[IpakTuueckas pabota

OBjaaaenue YHUBEPCAJIbHBIMHA PEryJISI TUBHBIMU JeHCTBUSIMHU:

a) CaMOOpraHu3aums:

MPcol camocToSTENBHO
OCYIIECTBIISITh TTO3HABATEIHHYIO
NeSITeNIbHOCTb, BBISBIISTH MPOOJIEMBI,
CTaBUTH U (POPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4U B
o0pa3oBaTenbHOMN ACSITEIBHOCTH U
YKU3HEHHBIX CUTYalUsIX;

BJIaJIeTh HaBbIKAMM MTO3HABATEIbHOM pedreKcuu Kak
OCO3HAHUs COBEPIIAEMBIX ACHCTBUN U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YNILTATOB,
BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3ybTaTa peleHnus MaTeMaTHIEeCKOU
3a1a4u

Ha teopernueckux
3aHATHUAX

[IpakTnueckas padbora

MPco02 caMoCTOATETBLHO COCTABIATH
IUTaH pelIeHus MpoOJIeMBbl C yUeTOM

NpE€aABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3BHUKHYTH
Ipu pCHICHUHA 3aJ]a4, BHOCUTb KOPPCKTUBLI B

NMEIOIINXCS PECYpPCOB, | NEATETLHOCTH HA OCHOBE HOBBIX OOCTOSITENIHCTB, Ha teopernueckux
COOCTBEHHBIX  BO3MOXKHOCTEH U | JaHHBIX, HAWJIEHHBIX OIINOOK, BEIIBICHHBIX 3AHSITUSIX ITpakTuueckas pabora
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MPEIOYTEHUI;

TPYAHOCTEN

MPco3 nmaBath
CUTYAIUsIM;

OLIEHKY HOBBIM

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U
YCIIOBUSIM, OOBSICHITH IPUYUHBI TOCTHKEHUS WIN
HEJOCTH)KEHUSI PE3YJIbTaTOB JIEATEIbHOCTH,
HAXOJHUTh OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY
OTIBITY

Ha reopernueckux
3aHATUAX

[TpakTuyeckas pabora

MPco4 pacuupsaTs paMKu y4eOHOTO
MpeaMeTa Ha OCHOBE JIMYHBIX
MPEATOYTEHHI;

pacimupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE
JUYHBIX TTPEAIOYTCHUN

Ha teopernueckux
3aHATUAX

[IpakTuueckas padbora

MPco5 nenath 0CO3HAHHBINH BEIOOD,
apryMEHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHHUC;

JIeJ1aTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €T0,
OpaTb OTBETCTBEHHOCTD 32 PEIICHUE

Ha TCOPCTUYCCKHUX
3aHATUAX

[IpakTuueckas pabora

MPco6 onieHHBaTh TPHUOOPETCHHBIH
OTIBIT;

OLICHUBATb HpHO6p€T€HHHﬁ OIIBIT

Ha reopernueckux
3aHATUAX

[IpakTuueckas padbora

MPco7 ciocoOcTBOBATH
(hOpPMHUPOBAHHIO U TIPOSIBIICHUIO
LIUPOKOM 3PYIULIUU B PAa3HBIX
00J1aCTSIX 3HAHWM, IIOCTOSHHO
MOBBIIIATH CBOW 00pa3oBaTeNbHBIN U
KYJIbTYPHBIH YPOBEHb;

CHocoO0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO
HIMPOKOM 3pYIUINH B pa3HbIX 00JaCTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHb

Ha TCOPCTUICCKUX
3aHATUAX

[IpakTnueckas padbora

0) CAMOKOHTPOJIb:

MPck1 naBaTh OLIEHKY HOBBIM
CUTYyalLUsIM, BHOCUTh KOPPEKTHUBBI B
NIeATEIILbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YIBTATOB LIEISIM;

IMOHUMATb U UCIIOJIB30BaTh NPCUMYIIICCTBA
KOMaHJAHOW ¥ MHIUBUIYyalbHOU pabOTHI IpU
pEeIICHUN y‘-Ie6HI>IX 3aaa4, IpUHUMATh OCJIb
COBMECTHOMH JIeITEeIILHOCTH, TNIAHUPOBATh
OpTaHM3AIUI0 COBMECTHOM paOOThI, paclpeIessaTh
BUJIBI pabOT, TOTOBApUBATHCS, OOCYKIATh MPOIIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHUST HECKOIBKHUX
moaen

Ha teopernueckux
3aHATHUAX

[TpakTryeckas pabora
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MPck2 BrnazeTh HaBbIKaMU
MO3HABATEIBHON pe(IeKCUU Kak
OCO3HAHMS COBEPIIAEMbIX JEHCTBUI
Y MBICJIUTEIIbHBIX MPOIIECCOB, UX
pe3yIbTAaTOB M OCHOBAHMIA;

y4acTBOBATh B TPYMIOBBIX (opmax pabOTHI
(oOcyxnenus, OOMEH MHEHHH,

«MO3TOBBIE IITYPMbI» M HHBIC), BBITIOJIHATH CBOIO
9acTh pabOThI U KOOPAMHUPOBATH CBOM JICUCTBHUS C
JIPYTrUMH YICHAMHA KOMaH/Ibl, OICHUBATh Ka4eCTBO
CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTCPHSIM,
cOpPMYyTHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS

Ha teopernueckux
3aHATUAX

[TpakTuueckas pabota

MPck3 ucnosnab30BaTh NPUEMBI
pediexcun Uit OLIEHKU CUTYyallUH,
BbI0OpA BEPHOT'O PEHICHHUS;

HCII0JIB30BAaTh NPHUCMBI pe(l)JIGKCI/II/I JJI1 OIICHKH
CUTyaluu, BBI60pa BCPHOI'0 pCHICHUSA

Ha TCOPCTUYCCKHUX
3aHATUAX

[IpakTuueckas pabota

MPck4 ymerb OLIEHMBaTh PUCKH M
CBOEBPEMEHHO MPUHUMATh PELICHUS
10 UX CHHUIKEHHUIO;

YMCTH OLICHUBATH PUCKHU U CBOCBPEMCHHO
MNPpUHHUMATh PCIICHUA 110 UX CHUIKCHUIO

Ha reopernueckux
3aHATUAX

[IpakTuueckas padbora

B)

IMOLMOHAJIbLHBIN HHTCJ/IJICKT, npe)monaralomnifl C(l)OpMHpOBaHHOCTb:

MP>ul camoco3Hanus,
BKJIFOYAFOIIET0 CIIOCOOHOCTH
MMOHUMAaTh CBOE SMOIIMOHAIBLHOE
COCTOSIHHME, BUJIETh HAIPABIICHUS
pa3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOH cepbl, ObITh
YBEpEHHBIM B cebe;

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTb
MIOHMMATbh CBOE 3MOLMOHATIBHOE COCTOSIHUE, BUJIETh
HalpaBJIeHUs pa3BUTUS COOCTBEHHOM
AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0e

Ha TCOPCTUICCKUX
3aHATUAX

[IpakTnueckas pabora

MP5u2 camoperynupoBaHus,
BKJIIOYAIOIIETO CAMOKOHTPOIb,
yMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE IIOBEJIEHUE, CIIOCOOHOCTH
aJanTUPOBATHCS K YMOLMOHAIBHBIM
M3MEHEHMSM U MPOSBIATh THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

CaMOpPETYJINPOBaHMS, BKIIIOYAOIIECTO CAMOKOHTPOJIb,
YMCHUEC ITPUHHUMATh OTBETCTBECHHOCTDL 3a CBOC
IIOBCIACHUC, CIIOCOOHOCTH AaalTUPOBATHCA K
SMOIHNOHAJIIBHBIM U3MCHCHUAM U IIPOSABIIATH
FI/I6KOCTL, OBITh OTKPBITHIM HOBOMY

Ha TCOPCTUICCKUX
3aHATUAX

[IpakTnueckas padbora

MP5u3 BHyTpEeHHEN MOTHBAIUH,
BKJIKOYAIOLIEN CTPEMIICHHUE K

BHYTPEHHEN MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIIEHUE
K JIOCTHKEHUIO LIEIU U YCIIEXY, ONTUMU3M,
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JIOCTHUKEHHUIO LIEJIU U YCIIEXY,
ONTHUMM3M, HHUITUATUBHOCTD,
YMEHHE JICHICTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

WHUIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOJIS U3
CBOMX BO3MOKHOCTEN

Ha teopernueckux
3aHATHUAX

[TpakTuueckas pabota

MP»>u4 smmaTis, BKIIFOYArOIICH
CIIOCOOHOCTH ITIOHUMATh
AMOITMOHAIIBHOE COCTOSIHHUE JIPYTHUX,
VYUTHIBATH €T0 MPH OCYIIECTBICHUN
KOMMYHHKAIH, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

HMIIATUH, BKJIOYAOILEH CIOCOOHOCTh TOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE IPYTUX, YYUTBHIBATh €TI0
IIPU OCYLECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTb K
COYYBCTBHIO U CONEPEKUBAHUIO

Ha teopernueckux
3aHATHUSAX

[TpakTuueckas pabota

MP5u5 cornuaibHBIX HaBBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTE
BBICTPaNBaTh OTHOLLEHUS C APYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH
HWHTEPEC M pa3pemarb KOH(IUKTHI,

COIMAJIbHBIX HaBBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh
BBICTPAaNBaTh OTHOUICHUS C JPYTUMHU JIIOIbMH,
3a00THTHCSI, IPOSBIIATH HHTEPEC U pa3periaTh
KOH(JINKTHI

Ha TCOPCTUYCCKHUX
3aHATUAX

[IpakTuueckas pabora

r) NpUHATHE ce0sl M IPYTUX JIOei:

MPncl npunumars cebs, mOHHUMAas
CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

MNPpUHHUMATDH CC6$I, IMoOHHMMas CBOU HCAOCTATKH U
JOCTOMHCTBA

Ha MMPAKTUYCCKHUX 3aHATUAX

IIpakTnueckas pabora

MPric2 npuHMMarth MOTHUBBI U
apryMeHTbl IpYrux JIOJAEH IIpH
aHAJIN3€ PE3yJIbTAaTOB AEATEIBHOCTH,

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX JIFOIEH
IIPU aHAJIU3€E PE3YIbTAaTOB AEATEIbHOCTH

Ha IMPAKTUYCCKUX 3aHATUAX

[IpakTuyeckas pabora

MPrnic3 npusHaBaTh CBOE IIPaBO U
IIPaBo JPYTHUX JI0JIeN Ha OIIMOKY;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX JOJEH Ha
OIINOKH

Ha MMPAKTUYCCKHUX 3aHATUAX

[IpakTuueckas pabora

MPnc4 pa3BuBaTh  CHOCOOHOCTh
IMIOHUMAaTb MHUP C MO3ULUHU APYroro
YeJIOBEKa.

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIUH
Jpyroro 4ejoBexa

Ha MMPAKTUYCCKHUX 3aHATUAX

[IpakTuueckas pabora
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3) npeaMeTHbIe

Pesymnrar 1o @0N Opranuszanus Ounenka
AOCTHKEHU S AOCTHKEHU S
IIP1 BIIAICHIE MeTozaMu MOJIETUPOBATh pealbHbIE CUTyallUM Ha S3bIKE airedpsl,
COCTABJISITh  BBIPAXKEHUS aBHEHHUs, HEpPaBEHCTBA IO
J0KA3aTeNIbCTB, aJrOPUTMAMU PEIICHUS P > YP ’ P
CIIOBHUIO 3aJlayM, MCCIEAOBAaTh IIOCTPOECHHBIE MOJEIH C
3a/1a4; yMEHUE (dhopMyIMpoBaTh Y AdTH, a 5 p A
WCIIO0JIb30BaHUEM alllapaTa anreopsl;
ONpEJICIICHUS, AKCUOMBI W TEOPEMBI, P PhL IIpakTideckoe IIpakTnyeckas
[IPUMEHSTH ux, HPOBOJTATS ONEepUpPOBATh NMOHATUSMU: ONPEEIEHUE, TEOpEMA, CIE/ICTBUE, 3AHSTHE pabora
0Ka3aTesIbCTBO
JOKa3aTelIbHbIE PAacCyKIEHUs B XOJE a
pelieHus 3aaq
ONEpUPOBaTh IOHATUSAMHU: HATypaJlbHOE, II€JI0E  YHCJIO,
[IP 2 ymenue onepupoBaTh MOHATHUIMMU: UCIOJIb30BAaTh  IMPU3HAKU  JIEJIMMOCTH  LENbIX  4HCel,
CTEeTIeHb YHWClIa, JIorapupM YHUCIa; pa3iioKeHUE Yuciaa Ha IPOCThIE MHOXUTENW JUIsl PELICHUS
YMEHHE BBITOJIHATh BBIUNCIICHUE 3ajay;
3HA4YECHUU 51 npeobpazoBaHus ONEpUPOBATh  IOHATHUEM: CTENEHb C  PalUOHAIbHBIM IpakTiaeckoe paxTnyeckas
BBIPAKEHUN co CTENEHAMU " IIOKa3aTeleM; 3aHATHE pabora
norapudmamu, npeoOpa3oBaHus OIIEpPUPOBATH MOHATUSAMH: JOrapuPM YHUCIA, AECATUYHbIE U
IpOOHO-pallMOHATIBHBIX BBIPAKEHHI HaTypaJbHbIE TOTaPU(PMBI;
OIIEpUPOBATh MOHATUSAMU: PALMOHAIBHOE M JEHCTBUTEIBHOE
I1P 3 ymeHue onepupoBaTh MOHITHSIMHU:
YHCII0, OOBIKHOBEHHAs M JECATUYHAS APOOb, IPOLIEHTHI;
paloHaJbHBbIE, UppaliOHAIIbHBIE,
OKA3ATEIEHEL CTCICHHLLC BBINOJIHATE apU(PMeTHUECKHe ONepaluu ¢ PaluOHATbHBIMU U
’ ’ JIeCTBUTEIbHBIMU YHCJIaMU; IIpakTnyeckoe IIpaxtuyeckas
JorapupMHUECcKue, )
BBITIOJTHATH MPUOIMKEHHBIE BBIYUCIICHHS, UCIIONB3YS MpaBuiIa 3aHsTHE paborta
TPUTOHOMETPUYECKHE  YpaBHEHHUS U
OKpYIJIEHUs, JieNaTb NPUKUAKY U OLEHKY pe3yibTara
HEPABEHCTBA, UX CUCTEMBI N
BBIYHCIICHUII;
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OIEPHPOBATH TOHATHSMHU: CTEIEHb C IENBIM IOKa3aTeseM,
cTaHmapTHasi popma 3amucH JCHCTBUTEIHHOTO YHCIIa, KOPEHb
HATYpaJbHON CTEIEeHHU, WCIOJIB30BaTh MOIXOISIIYI0 (OpMY
3almucu HeﬁCTBHTeHBHBIX qucei i pCIICHHA MPAKTUYCCKUX
3aJa4 ¥ MPEJICTaBICHUS TaHHbBIX;

OIICpHUPOBATH MOHATUAMMU: CUHYC, KOCHUHYC H TaHI'CHC
MPOU3BOJILHOTO YIJIa, MCHOJB30BATh 3allUCh IMPOU3BOJIEHOTO
yria dyepe3 00paTHbIC TPUTOHOMETPUICCKHE (DYHKIINH;
OIIEPUPOBATH TOHSATHIMU: TOXIECTBO, ypaBHCHHE,
HEpaBEHCTBO, I€J0€, paIOHAIBFHOE, HPPAUOHAIBHOE
ypaBHEHHE, HEPABCHCTBO, TPUTOHOMETPUYECKOE YPaBHEHHUE;
BBIIIOJIHATH npeoOpazoBaHus TPUTOHOMETPUIECKUX
BBIPQKCHUH M pelIaTh TPUTOHOMETPUICCKHE YPABHCHUS;
BBIMIOJIHATE ~ TIPeo0pa3oBaHUsl  IENbIX, PAlMOHAIBHBIX |
HPPALMOHAJIBHBIX BBIPAXEHUH M pEIIaTh OCHOBHBIE THIIBI
LENbIX, PAlMOHAIBHBIX W HWPPALUOHAIBHBIX YpPaBHCHUU WU
HEPaBCHCTB;

MPUMEHITh ypaBHEHHS W HEpPaBeHCTBA JJS  peIlleHUs
MaTEeMaTHYECKUX 3a/ad W 3aJad W3 Pa3lIMIHbIX oOnactei
HayKH U peallbHOH JKU3HH;

NPUMEHATh  CBOWCTBA CTENEHM [  IpeoOpazoBaHUs
BBIpOKEHUI, OMEpUPOBATh MOHATHUSMHU:  IOKa3aTelbHOE
YpaBHCHUEC u HCPaBCHCTBO, peuaTtb OCHOBHBIC THUIIBI
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB;

BBITIONHATh ~ MPEeoOpa3oBaHUsl  BBIPAKEHUH, COJEpKaIINX
norapu@Mmbl, OMEPUPOBATH MOHATHAMH: JOTapuhMUUECKOE
YpaBHCHUEC u HCPaBCHCTBO, peuaTtb OCHOBHBIC TUIIBI
norapu()MUYECKUX ypaBHEHUN 1 HEPABEHCTB;

HaXOaUTh PEIICHUA HpOCTCfIHIPIX TPUTOHOMECTPHYCCKUX
HEPaBEHCTB;
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OIIEpUPOBATh MOHATUSAMU: CHUCTEMA JINHEHHBIX YPaBHEHUM U €€
peuieHue, MCIOJIb30BaTh CUCTEMY JIMHEHUHBIX YPaBHEHUW UL
pEILICHNs TPAKTUYECKUX 3a1ay;

HaxOJUTh PELIEHUs INPOCTEUIIMX CHCTEM U COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUM U HEPABEHCTB;

MOJICIUPOBATh pEaJbHbIC CHTYyallUd Ha S3bIKE ajreOpsl,
COCTaBJIATh BBIPAXKCHUsI, YPABHEHUs, HEPABEHCTBA U CHCTEMBI
II0 YCJIOBHIO 3aa4yd, MCCIENO0BATh ITOCTPOCHHBIC MOJCIU C
HCIOJIb30BAHUEM allnapaTa ainreopsl

[TP 4 ymeHue onepupoBaTh MOHATUSIMH:
¢byHKIMsA, HempephiBHAsS  (YHKIHA,
IPOM3BOIHAS, nepBooOpasHas,
OTIpENICICHHBI  WHTETpaj;  yMEHHUe
HAXOJUTh MPOU3BOAHBIC AIIEMEHTAPHBIX
GyHKIMH,  WCMONB3Yysl  CIPaBOYHBIE
MaTepHabl; UCCIIe10BaTh B
npocTedmmx ciydasx (QyHKOuM Ha
MOHOTOHHOCTb, HaXOJUTh HamOOJbIINE
M HauMEHbIINE 3HA4YeHUs (YHKIIHIA;
CTpPOUTh TpaUKM MHOTOWIEHOB C
HCTIOJIb30BAHUEM ammapara
MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
MPOU3BOJIHYIO TIPY pEIICHUH 3a1ad Ha
JIBMDKEHUE, pewarb HpPaKTUKO-
OpPHEHTUPOBAHHEIE 3a7a9u Ha
HanOOJbIIIEe W HAaUMEHBIINE 3HAUCHHS,

ONEpPUPOBATh MOHATUAMHU: (QYHKIUS, CHOCOOBI 3aJaHus
¢GyHKIMH, 00JacTh OINpENeNIEHUs U MHOXECTBO 3HAYCHUH
¢bynkunu, rpaduk GyHKIIH, B3aMMHO 00paTHBIC QYHKIINY;
OTIEpPHPOBATH MOHATHAMHU: YETHOCTh U HEUYETHOCTH (DYHKIHH,
HYJIH (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
UCIOJb30BATh TpapuKK QYyHKIMH U1 pEeLIeHns] ypaBHEHUH;
CTPOUTh W  YHTaTh TpaduKud  JHHEHHOW  (QyHKIHH,
KBaJpaTUYHOM (YyHKIMM, CTENEeHHOM (QYHKIUM C IeJIbIM
IIOKa3aTeNeM;

WCTIONB30BaTh  Tpaduku  (QyHKOUN  UIsT  UCCIIEIOBAaHMS
MPOLIECCOB M 3aBUCHUMOCTEH MpPH pEIIeHUU 3a]ad U3 JAPYTUX
y4eOHBIX MpEIMETOB M  peajJbHON KHU3HHM, BBIPAXKATh
(hopMysiaMy 3aBUCUMOCTH MEXIY BEIHMUNHAMU;

ONEepUpOBaTh  MOHATHUAMU:  MepHoguYecKass  (QyHKIMs,
MIPOMEXYTKM MOHOTOHHOCTH (PYHKIIMH, TOYKH 3KCTpEeMyMa
¢byHK1uMU, HanOoJbIIee U HaUMEHbIIee 3HaueHUs! (QYHKIMU Ha
MIPOMEXKYTKE, UCIIOJIb30BaTh UX ISl UCCIIEOBAHUS (YHKIIUH,
3aJJaHHOH rpaduKoMm;

[IpaxTHueckoe
3aHATUC

[IpakTnueckas
paborta

Ha HaxOXJIEHHUE IMYTH, CKOPOCTH U OIIEpUPOBATH MOHITHSIMH: TpaQuKu MMOoKa3aTeJIbHOM,
YCKOPEHHUS JToTapu(PMHUIECKON | TPUTOHOMETPUYECKUX byHKIHH,

M300paxarh ux Ha KOOPJAMHATHOMN IIJIOCKOCTH U
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WCIIOJIb30BAaTh JJIs PEIlICHUs] ypaBHEHUI 1 HEPABEHCTB;
n300paxkaTh Ha  KOOPAMHATHOM  IUIOCKOCTH  Tpaduku
JUHEHHBIX  ypaBHEHUH M HCIONb30BaThb HUX MJS PELICHHS
CUCTEMBI JINHEWHBIX YPaBHECHUH;

UCTONIb30BaTh  Trpaduku  QYHKIOWH OO UCCIEAOBAHUS
IIPOLIECCOB M 3aBUCHUMOCTEH U3 APYTrUX YUeOHBIX AUCIMILIUH

IIP 5 ymenue onepupoBaTh NOHATHIMMU:
paioHagbHas GbyHKIHA,
nokaszarenabHass (QyHKIUsS, CTEHNeHHas
bynknus, gorapupmuueckas (QyHKIHA,

TPUTOHOMETPUUYECKHE ¢byHKLHY,
oOpaTHble (YHKIIMU, YMEHUE CTPOHTH
rpaduKu M3YYEHHBIX byHKIHH,

UCIOJIb30BaTh TpadUKU MPH HU3YyYEHHUH
IIPOLIECCOB M 3aBUCUMOCTEH, IIpHU
pelleHnn 3a7ad U3 JpPYrux y4eOHbBIX
NpeAMETOB M 3a7a4 U3 pPEalbHON
KU3HY; BBIPAKATH dbopmynamu
3aBUCUMOCTH MEXIY BEIUYMHAMU

OIIEpUPOBATH MOHATHIMU: IIOCIEI0BATEIBHOCTD, apupMeTHYE
CKasl U TeOMETpUYECKasi IPOrPECCHH;
ONEpUPOBATh  TOHATHSMU:  OECKOHEYHO
reoMeTpuyecKas nporpeccus, cyMMa
yOBIBaIOIIEH reOMETPUUECKOI TPOrpeccuy;
3aJaBaTh M0CJIEI0BATEIbHOCTH PA3JIIMYHBIMU CLIOCO0AMU;
HCIIOJB30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEN M IPOIPECcCUi
JUISL pEIlIeHUs] peaIbHBIX 3ajja4 IPUKIAJHOTO XapaKTepa,
OIIepUpOBAThH HOHSITUAMU: HenpepbIBHAS GyHKIMS,
IPOU3BO/HAS (PYHKIMH, HCIOJIb30BATh T€OMETPUUYECKHH U
(u3nuecKuil CMBICT MPOU3BOAHOM JIJIs1 peLIeHMs 3a/1a4;
HaXOJUTh MPOU3BO/IHBIE 3JIEMEHTAPHBIX (QYHKIINH, BHIYUCIIATH
MIPOU3BOJIHBIE CYMMBbI, IPOU3BECHUS, YACTHOTO (DYHKIUH;
HCIIOJIb30BaTh TPOM3BOIHYIO JUIsl HCCIe0BaHus (QYHKIIUU Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI, IPUMEHSATH PE3YIbTAThI
HCCIIEIOBaHMS K TIOCTPOEHUIO I'pa(uKOB;

HCIOJIb30BaTh MIPOU3BOIHYIO JUIsl HAXOXKJCHHS HAUITYYIIIETo P
€IIEeHUS B IPUKJIAIHBIX, B TOM YHUCJIE COLUAIBHO-
9KOHOMMUECKHUX, 3a/1a4ax;

OIIepUPOBATH MOHATHIMU: TIEpBOOOpaA3Has U UHTETpal,
MIOHUMATh TEOMETPUUECKUN U (PU3NUECKHUI CMBICIT HHTETpaa;
HaXO/UTh MePBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUH, BHIYNCIIA

Th UHTErpais no popmyne Herorona—Jlel6uua;

yObIBaromas
OECKOHEYHO

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota
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I1P 6 ymeHnue pemarb TEKCTOBBIE 331a4H
pasHbIX THUIIOB (B TOM YHCIE Ha
ITPOLIEHTBI, JOJU U YaCTH, HA IBHKEHUE,
paboTy, CTOMMOCTb TOBApPOB U YCIYT,
HAJIOTH, 331a4M U3 00JIaCTH YIpaBJICHUA

ONEepUpOBaTh IMOHATUSIMH: MHOXECTBO, OINEpallud  Haj
MHOKECTBAMU;
WCIIONb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar  JUis

ONMCAaHUs PEAIbHBIX IPOLIECCOB U SIBJICHUM, IPHU PEIICHUU
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB;

JUYHBIMU U CEMCHHBIMU (DUHAHCAMMU), pemaTh NpUKJIaJAHbIC 33/1a4, B TOM YUCJIE COLIMAIBHO- IIpakTuyeckoe [pakrryeckas
COCTaBJIATh BBIPAKEHUS, YPAaBHEHMS, HSKOHOMHYECKOTO U (PU3UYECKOT0 XapakTepa, CpelCTBaAMH 3aHATHE paborta
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO MaTeMaTHYeCKOro aHaJIn3a

3aJjaud,  MCCIEJO0BaTh  IOJY4YEHHOE

pelieHue u OLICHUBATh

IIPaBJONOI00HOCTh PE3YJILTATOB

I1P 7 ymeHue onepupoBaTh HOHATHIMMU: YUTaTh U CTPOUTH TAOJIMLIBI U AUATPAMMBI;

cpeaHee apupMeTHYECKOe, MeIuaHa, OllepUpOBaTh  MOHATHUSAMHU:  cpelHee  apudmerudeckoe,

HanOoJpIlIee M HaWMEHbIIEe 3HAYCHHUS, MeaMaHa, HauOousiblliee, HaWMEHbIEE 3HAYeHHE, pa3Max

pasmax,  JAUCHEpCUs,  CTaHJAapTHOE MacCHBa YHUCJIOBBIX JIAHHBIX;

OTKJIOHEHHE YMCIIOBOr0 Ha0Opa; yMEHUE OIIepUpPOBATH MOHSTUSMU: cily4aiiHas BEJIMYNHA,

U3BJIEKATD, UHTEPIPETUPOBATH pacnpeesieHue BEpOsTHOCTEN, AMarpaMMa paclpeesIeHus;

nH(pOpMallMIO0,  TPEACTABIEHHYIO B CpPaBHMBATh BEPOSITHOCTH 3HAUYEHUM CIIy4allHOM BEJIMYMHBI I10

TabMuIax, Ha JuarpaMmax, rpadukax, pacIpenesIeHUI0 WIH C IIOMOILBIO JUarpaMM; IpaxTiaeckoe IpaxTnyeckas
OTPAXAOIYI0  CBOMCTBA  peallbHbIX OIEpUpPOBaTh  IOHATUEM  MAaTEMaTHYECKOIO  OXKUAAHMS, 3aHsTHE paboTta
IIPOLIECCOB U SIBJICHUH; NPEICTaBIISATH MIPUBOJIUTL  MPUMEPHI, KAK MPUMEHSAETCS MATEMaTH4YECKOE

MH(pOPMALIMIO C TOMOUIbIO TaONUIl U OXUJaHWE CIy4yailHOW BEIMYMHBI HAaXOJUTh MAaTEMaTHYECKOE

auarpamum; HCCIIE0BATh OKUJJaHME T10 TaHHOMY PacIpeleIeHHIO;

CTaTUCTUYECKHUE JaHHbIE, B TOM YHCIIE C

IPUMEHEHHEM TIpapUuecKuX METOJOB U

AJIEKTPOHHBIX CPEZCTB

[IP 8 ymenue onepupoBaTh NOHATHIMMU: ONEepUPOBATH MOHATUSAMU: CIYyYalHBIN 3KCIEPUMEHT (OMBIT) U

CIlydallHbIIi ~ ONBIT U  cilyd4ailHoe cllydaifHOe COOBITHE, FIEMEHTApHOE COOBITHE (DIEeMEHTApHBIN TTpakTHdecKoe TTpakTHdecKas
COOBITHE, BEPOSITHOCTb  CIy4yailHOTO UCXO0/1) CIy4alHOTO ONbITa, HAXOAUTH BEPOSITHOCTH B OIBITAX SAHSITHC pabora
COOBITHS; YMEHHE BBIUUCIISTh C pPaBHOBO3MOKHBIMH CIy4ailHBIMHU COOBITUSIMHM, HAXOAWTh U
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BEPOSITHOCTh c WCIIOJIb30BAHUEM
rpa@UYecKuXx  METOJIOB; IMPUMCHSTH
GbopMyInbl  CIOKEHUST U YMHOMKEHUS
BEPOSTHOCTEH, KOMOWHATOPHBIC (PAKTHI
u GopMylnbl TpU peEIIeHUU 3a]ad;
OLICHMBAaTh  BEPOSITHOCTH  PEAJIbHBIX
COOBITUI; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMHU;  YMEHHE  IPUBOIUTH
MIPUMEPHI MPOSIBICHUS 3aKOHA OOIBIINX
YUCeJ B MPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

CPaBHUBATh BEPOSITHOCTH COOBITUH B M3YYCHHBIX CIy4alHBIX
IKCIIEPUMEHTAX;

HaxOJUTh W (QOPMYJIHPOBATH COOBITHS: TEPECCUCHUE H
00BEIMHEHNE TAaHHBIX COOBITUH, COOBITHE, TIPOTHBOIIOIOKHOE
JAHHOMY COOBITHIO, TOJIb30BAThCS JIUarpaMmamu Oiiepa U
(opMyII0# CIIOKEHHSI BEPOSATHOCTEH MPH PELICHUH 3a7ay;
OTICpUPOBATH MOHATHIMH: yCIIOBHAS BEPOSITHOCTb,
HE3aBHCHMBIC COOBITHS, HAXOJAUTHh BEPOSTHOCTH C IOMOIIBIO
MpaBUJIa YMHOXKEHHSI, C TOMOIIBIO JIepeBa CIIy4aifHOTO OIIbITA;

MPUMEHATh KOMOWMHATOPHOE IMPaBWJIO YMHOXKEHHUS IpHU
pelIeHuy 3a1ay;
ONEpUpPOBaTh  IOHATUSAMHU:  HCIIBITAHWE,  HE3aBHCHMBIC

UCIBITaHUA, CEPUs HUCIBITAHUN, yCIIeX M HEyAada, HaXOAWUThb
BEPOSITHOCTH COOBITHI B CEPUU HE3aBUCHMBIX HCIBITAHUNA 10
IIEPBOT0 YycCIlleXxa, HaXOAUTh BEPOATHOCTU COOBITUH B cepuu
ucneITaHui bepHyiuy;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCET;

HMMETh NIPEJCTaBICHUE O HOPMAJIbHOM PaClpeAcIICHUN

IIP 9 ymenue onepupoBaTh NOHITHIMMU:

TOYKa, npsMas, IIJIOCKOCTB,
MIPOCTPAHCTBO,  JBYI'PAaHHBIA  YroOJ,
CKpeLIUBaIOIINEC IIpsIMBIE,
MapaJuIeIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX U

IUIOCKOCTEH, yros Mexay HpsSIMbIMH,
yrojl MeXIy NpSAMON U IUIOCKOCTHIO,
yrojl MeXJy IUIOCKOCTSIMH, PacCTOSTHHE
OT TOYKH A0 IUIOCKOCTH, PAacCTOSHHUE
MEXIY TPSMBIMH, PAcCTOSHUE MEXITY
IUIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh

OIICpHUPOBATH NOHATUAMU: TOUKA, ITPpAMad, IIIOCKOCTb;
MNPUMEHATH aKCHUOMBI CTCPCOMETPUN U CIICACTBUA M3 HUX IIPH
peIICHUH I'COMCTPUYICCKUX 3a/1a4;

ONEpUpPOBATh  IOHATUSAMH:  I1APAJUICIBHOCTH u
MEPIEHIUKYIISIPHOCTD TPSIMBIX U IUIOCKOCTEH;
KJIacCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE TPSIMBIX u
IIJIOCKOCTEM B IIPOCTPAHCTBE;

ONEpUpPOBaTh  IMOHATHAMM: JBYIPAHHBIM  Yroj, TpaHH

JBYTPaHHOTO yriia, peOpo ABYIPaHHOTO yria, JMHEWHBIN yroi
JBYTPAHHOI'O yIila, TpaJyCHasi Mepa JBYTPAHHOIO yIJIa;
MIPUMEHATH IIPABUIIO NAPAJIIEIICTINIIENA;

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota
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IIPHU PEUICHUH 33/1a4 U3YYEHHbIE (haKThI

U TEOpEMbl IUIAHUMETPUM; YMEHHE

OLIEHUBATh pa3mepsl 00BEKTOB

OKpY’KaloIIero Mupa
ONIEpUPOBATh TMOHATUSMHU: MHOTOIPAaHHMK, BBINYKIBIH U
HEBBIIYKJIBII MHOI'OIpAaHHHMK, 3JIEMEHTbl MHOI'OI'DAaHHHKA,
MIpaBWJIbHBIII MHOTOIPAHHUK;

I1P 10 yMEHUE OIEpPUPOBATH P p ’

MOHATUSIMU: MHOTOTPAHHUK, CCUYCHHE
MHOTOTpaHHHKa, Ky0, Mapaiesenumnesm,
npusma, — nupamuia, — gurypa  u
MOBEPXHOCTh  BPAUICHUS,  IHIHHID,
KOHyC, map, cdepa, ceueHus (GUrypsl
BpAllleHHs, IJIOCKOCTh, KAacalomascs
cdephl, IWIMHAPA, KOHYCA, IUIONIAIh
MOBEPXHOCTH  MUPAMUIBI,  TPU3MBI,
KOHycCa, LWIMHJIpA, IUIomans cdepsl,
o0beM KyOa, PSIMOYTOJIBHOTO
napaiesienunea, TUPaMHuIbl, TIPU3MBI,
IWINHApA, KOHyca, Iapa; YMEHHe
n300paxarb MHOTOTpaHHUKHU u
MOBEPXHOCTHU BpAILEHUs, X CEYEHUS OT
PYKH, C  TIOMOIIBIO  YEPTENKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE pAaclo3HaBaTb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MIPaBUIHHBIE MHOTOTPAaHHUKH

pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IHpaMuja,
npu3Ma, IPSIMOYTOJIbHBIN Napauleenuies, Kyo);
KJIacCU(HUIMPOBATH MHOTOTPAaHHHUKH, BBIOMPAst OCHOBAHUS JIIS
KJIacCU(UKaIuK (BBITYKIIBIE U HEBBITYKJIbIE MHOTOIPaHHUKH,
MPaBUJIbHBIE MHOTOTPAHHHUKH, MPSIMbIE U HAKIIOHHBIE TIPU3MBI,
napaJulesenuIepl );

OIIEPUPOBATh TIOHATUSIMU: CEKyIIas IJIOCKOCTh, CEUCHHE
MHOTOTPaHHHKOB;

OOBSICHATh TPHUHIUIBI TIOCTPOCHHUS CEYCHUH, MCIIONb3Ys
METO/]I CIIeJIOB;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB METOJOM  CIIEJOB,
BBITIOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTEe)KHM W3 PHCYHKOB
MPOCTBIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y;
ONIEpPUPOBATh MOHATUSAMH: IWIMHAPUYECKAs IOBEPXHOCTb,
oOpasylonye UWIMHIPUIECKOH TOBEPXHOCTH, IWJIHHID,
KOHMYECKasi  MOBEPXHOCTb,  OOpasyrolle  KOHHYECKOM
MOBEPXHOCTH, KOHYC, ChepruiecKkasi TOBEPXHOCTH;
pacmo3HaBaTh Tela BpamleHus (LWIMHAP, KOHYC, cdepa u
map);

OTEpHPOBATh TOHSATHSMH: MHOTOTPAHHUK, BIHCAHHBIA B
chepy M omHMcaHHBIH OKOJO cdepbl, chepa, BIUCAHHAS B
MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

[IpaxTHueckoe
3aHATUC

[IpakTnueckas
pabora
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n300paxaTh U3ydaemble QUTYpHI OT PYKH U C MPUMCHEHHEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKH U3 PHUCYHKOB
MPOCTBHIX O0BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TEJ BPALICHHUS;

U3BJIEKAaTh, THTEPIPETUPOBATH u peoOpa3oBLIBATh
MHOPMALIMIO O TPOCTPAHCTBEHHBIX TEOMETPHUYECKUX
¢durypax, IpeJCTaBICHHYI0 Ha 4YepTeXkaxX U PUCYHKaXx;
OTIEpUPOBATH IOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIONTHATh ~ JIGHCTBUS  CIIOKCHUST BEKTOPOB, BBIYUTAHHS
BEKTOPOB W YMHOXKEHHUS BEKTOpa HA YHCIO, OOBSICHSTH,
KaKUMU CBOWCTBaMHU OHH 00J1a/1a10T;

OOBSICHATBH CIIOCOOBI TIOJTYYEHUS TEJ BPaAIICHUS;
KJIaCCU(HUIMPOBATH B3aMMHOE PaCIIOIOKEHUE chEephl U
IUIOCKOCTH;

1P 11 yMEHHE OIepUpPOBATH OTIepUPOBATH MOHATHUSMU: IAPOBOM CErMEHT, OCHOBAHUE CETM
MOHATHUSIMU: IBIDKEHHE B IPOCTPAHCTBE, €HTa, BBICOTA CErMEHTA, MApOBOX CJIOH, OCHOBAHHE IIAPOBOTO
no/o0Hble (GUTypel B IPOCTPAHCTBE; CJI051, BBICOTA LIIAPOBOT'0 CJIOS, IIAPOBOM CEKTOP; TTpakTHyeckoe ITpakTHuecKas
WCTOJh30BaTh OTHOIICHUE IUIOIAACH BBIUUCIIATE COOTHOILICHHUS MEXIY IUIOIAAIMU TOBEPXHOCTEH SAHSITHE pa6oTa
MOBEPXHOCTEH U OO0BEMOB MOAOOHBIX 1 00BEMaMu MOAOOHBIX TET;
Guryp Mpu penicHuH 3a1a4 MPUMEHITh  TeoMeTpudeckue  (akThl  JUIsi  peUIeHHs
CTEPEOMETPUYECKUX 3a7ad, NPEANONarafoluX HECKOIBKO
IIaroB PeIIeHHs], eCJIM YCIOBUS MPUMEHEHUs 3aJaHbl B SBHOU
(opme;
emaTh  3aJa4d = Ha  HaxXOXKJIEHHE  T'€OMETPHUYECKUX
I1P 12 yMeHue BBIYUCIIATH p A A P
BEJIMYNH o oOpaszliaM WM alropuT™MaM, HPUMEHSI
FEOMETPUNECKHE  BEIMSHMHEL  (JUIHH, W3BECTHBIE  QHAIMTUYECKHE  METOABl  IpH SIICHUN
yroja, IUIOMAAb, O0OBEM, IUIOLIA/b p p ITpakTnyeckoe [TpakTuyeckas
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCIICHHE
MOBEPXHOCTH), HWCIOJNB3Yys HW3YYCHHBIC 3aHATHE paborta

(hOpPMYITBI U METO/TBI

paCCTOHHI/Iﬁ MCKAY ABYMSA TOYKaMH, OT TOYKHU IO HpHMOﬁ, oT
TOYKH A0 IMJTOCKOCTH, MCXKAY CKPCIINBAIOIIUMUCS ITPAMBIMHU,
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pemiate  3ajadyd  Ha ~ HAaXOXKJIEHUE  T'€OMETPUUYECKUX
BEJIMYUH 1o oOpasliaM WM alropuT™MaM, HPUMEHS
U3BECTHBIE  AQHAJIMTUYECKME  METOAbl  NPU  pEIIECHUH

CTaHJApTHBIX MATEMAaTUYECKUX 3a/1ad HA BBHIYMCIICHHE YTJIOB
MEXIY CKPEIIMBAIOIIUMUCA TPSAMBIMH, MEXAY MpsIMOH H
IJIOCKOCTBIO, MEXY MIJIOCKOCTSIMU, ABYTPAHHBIX YTIIOB;
BBIUUCIIATH 00BEMBI u IUTIOIAU MMOBEPXHOCTEN
MHOTOTPaHHUKOB (TpuU3Ma, MNHpaMuAa) C [PUMEHEHHEM
(GbopMyJI, BBIYHCISATH COOTHONICHUS MEXKAY IUIOMIQISIMH
MOBEPXHOCTEN, 00bEMAMHU MTOJOOHBIX MHOTOI'PAaHHUKOB;
BBIYUCTIATH 00BEMBI U IJIOLIAIA TIOBEPXHOCTEN TEN BpalCHHUS,
TeOMETPUUYECKUX TeJl C MPUMEHEHHeM hopmy,

[P 13 YMEHHE ONEepUpPOBATH
MOHATHSIMH: TPSAMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPIUHATHI TOYKH,
BEKTOD, KOOPIMHATHI BEKTODA,
CKaJIIPHOE MPOU3BEICHHE, YTOJI MEXKIY
BEKTOPaMH, cymMma BEKTOPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIIO;
HAaXOJUTh C TOMOIIBI0 H3YYCHHBIX
bopmyn KOOPJIMHATHI CepeIMHBI

OTpE3Ka, PACCTOSAHHUC MCKIAY JABYMS
TOYKaMH

OIICPHUPOBATDL IMOHATHAMU: CUMMCTPUS B IIPOCTPAHCTBE, LICHTP,
OCb H IINIOCKOCTH CI/IMMeTpI/II/I, HeHTp, OCb H IINIOCKOCTH
CUMMETPUU (QUTYPBIL;

HU3BJICKATD, Hp606paSOBBIBaTB u HHTCPIIPETUPOBATDH
HH(bOpMaHHIO 0 IIPOCTPAHCTBCHHBIX TCOMETPHUICCKUX
¢durypax, IpeJCTaBICHHYI0 Ha YepTekax U PUCYHKaX;
NPpUMCHATH reOMCTPHUYICCKUC (I)aKTLI JJIA peuicHu-d
CTCPCOMCTPHUUICCKUX 3aJad, MNOpCArnojIararommux HECKOJIbKO
1IaroB peuICHus:A, €CJIn yCJIOBUS IMPUMCHCHUS 3a1aHbI B SIBHOH
(opme;

OHepI/IpOBaTL IIOHATUAMMU . I[eKapTOBI)I KOOpI[I/IHaTI)I B
IIPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOpAUHATBI BEKTOpA, Yrojl MCKIAY BCKTOpaMH, CKAJKIPHOC
HpOI/I3B€I[eHI/I€ BGKTOpOB, KOJ'IJ'II/IHeapHI)Ie 158 KOMHJ’IaHaprle
BCKTOPBI;

HaxOoJUTb CYMMY BCKTOPOB H© IMNPOU3BCACHUC BCKTOpa Ha
YUCI0, Yrojg MCEKIAY BEKTOpPaMH, CKaJIAPHOC IPOU3BECIACHUC,
PpacKiIaAbIBaTb BEKTOP MO ABYM HCKOJUIMHCAPHBIM BCKTOPAM;

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota
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3a/1aBaTh IUIOCKOCTb YPAaBHEHHUEM B JIEKapTOBOM CHCTEME
KOODJIMHAT;

[P 14 ymenue BBIOMpaTh MOIXOISAITUI
U3Y4YEHHBIH  METOJ Ul  pELICHUs
3a/1a4y, paclio3HaBaTh MATEMATHYECKUE
GbakThl M MaTreMaTH4ecKHe MOJAEIH B
IIPUPOIHBIX u OOLIECTBEHHBIX
SABJICHUSX, B  HUCKYCCTBE; yMEHHUE
IIPUBOAUTH IMPUMEPBI MATEMaTHYECKUX
OTKPBITUA POCCHUMCKOM M MHPOBOH
MaTeMaTU4eCKON HayKn

INPUMEHATh  HPOCTEHIIME  IPOrpaMMHBIE  CPEICTBA U
NMEKTPOHHO- KOMMYHHUKALMOHHBIE CHCTEMBI IIPU PELICHUU
CTEpPEOMETPUUECKHX 33]1a4;

IIPUBOJIUTH IMPUMEPHI MAaTEMaTHUUECKUX 3aKOHOMEPHOCTEN B
NPUPOAE U KU3HU, pACIHO3HABaThb IPOSIBICHUE 3aKOHOB
TE€OMETPHUH B HCKYCCTBE;

IIPUMEHSTH OJIYy4YCHHbIE 3HAaHUS Ha NIPAKTUKE: aHAJIU3UPOBAThH
peaJibHblE CHUTyallUd M NPUMEHATh W3y4YCHHbIC MOHSITHUS B
poruecce IIOMCKa peleHus MaTeMaTHYECKH
c(OpPMyYIHPOBAHHOW TPOOJIEMBI, MOJEIHPOBATH peabHBIC
CUTyallul Ha S3bIKE I'€OMETPUHU, MCCIENOBATh IOCTPOEHHBIC
MOJIEIM C HCIIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATUH H
TeopeM, ammapara ajreOpbl, peliaTh MPaKTUYECKUE 3ajaud,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BEIUYUH;
pemars MnpocTeniIne reoOMeTpUUECKHE 3a/1a4u Ha
MIPUMEHEHHE BEKTOPHO- KOOPJUHATHOI'O METO/Ia;

pemiate 3aJayd  Ha  JIOKa3aTelbCTBO  MaTeMaTUYECKUX
OTHONIIEHUH U HaX0XKJIEHHE TIeOMETPUYECKHX BEJIMYUH IIO0
oOpa3liaM WM aJropuTMam, MPUMEHss W3BECTHBIE METO[IbI
IIPY pEeIICHUN CTaHIapTHBIX MaTeMaTHUECKHX 3a/1ay;
NPUMEHATh  MPOCTEHIINE  NPOrpaMMHBIE  CPEICTBA WU
INEKTPOHHO- KOMMYHHUKALMOHHBIE CUCTEMBI NPHU PEULICHUH
CTEpEOMETPUUECKHX 33]1aY;

MPUBOJUTH MPUMEPbl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B
MpUPOAE W KU3HU, pACHO3HABaTh TPOSBICHHE 3aKOHOB
Tre€OMETPHUH B UCKYCCTBE;

IIPUMEHSTH MOJIYYEHHbIE 3HAHNS Ha NIPAKTUKE: aHAJTU3UPOBAThH
peaJibHble CHUTyalluM M TNPUMEHSATh H3YYEHHbIE MOHATHS B

IIpaxTnueckoe
3aHATUC

[IpakTnueckas
pabora
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nporecce HIOMCKa pelieHus MaTeMaTUIeCKu
chOpMyIUPOBAaHHON MPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTYyallil Ha SI3bIKE T'€OMETPHH, HCCIIEAOBATh MOCTPOCHHBIC
MOJICIA C HCIOJb30BAHUEM TI'COMETPUUYCCKUX TMOHITUH M
TEOpeM, armapara aiareOpbl, pelaTh MPaKTUYECKUE 3aadyH,
CBA3aHHLIC C HAXOXKJACHUCM I'COMCTPHUICCKUX BCJINYNH

[TPyrnl YMEHHE OIIEpUPOBATH
MOHATUSIMM:  OINpEZENIEHUue, aKcuoma,
TeopeMa, CIIEICTBUE, CBOMCTBO,
IIpU3HAK, JI0Ka3aTeNIbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; YMEHHE
dhopMyIIpoBaTh obpaTHOE "
IIPOTUBOIOJIOKHOE YTBEPKICHHUE,

MIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI,
UCIIONB30BaTh METOJ MaTEeMaTUYECKON
HHAYKOWH; MMPOBOAWUTE AOKa3aTCIbHBIC
pacCyXKIeHHs IIpU pELIeHUU 3ajad,
OICHUBATH JIOTHYCCKYIO IMPaBHJIbHOCTDH
pacCyXJIeHUH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMMU: ONPENIEICHUE, TEOPEMA, Y
paBHEHMeE-

CJIEJICTBUE, CBOMCTBO MaTEMaTHYECKOT0 00BEKTa, JOKa3aTeNbC
TBO, PABHOCWJIbHBIC YPABHEHUS U HEPABEHCTBA;

CBOOOZIHO ONEpUPOBATH IMOHATHSAMU: CilydaiiHas BeEJIMYMHA,
pacmpeznenieHue BEpOSITHOCTEM, AuarpaMMa pacipeneieHus,
OuHapHas ciiy4ainHas BEJIMYMHA, r€OMETPUYECKOE,
OMHOMUAIBHOE pacIpe/ie]ICHHE;

ONEepUPOBATh NOHITHSMU: COBMECTHOE paCIpEAeNIeHUE IBYX
CIIy4aliHbIX BEJIMYMH, MCIIOJIb30BATh TAOIUIy COBMECTHOIO
pacupeneneHnst JIByX CIIy4allHbIX BEJIWYHUH JJI BBIICICHUS

pacrpeneneHus KaXX 101 BEIINYUHBI, onpeleacHus
HE3aBUCHUMOCTH CIIyYalHBIX BEJINYUH;

BBIUUCIIATh BbIOOPOYHBIE  XApAaKTEPUCTHUKH 1O  JTaHHOM
BIOOpDKE M  OIICHMBAaTh XapaKTEPUCTHKH TIeHepalbHOM

COBOKYITHOCTH JAaHHBIX II0 BbI60pO‘IHI>IM XapPaKTCPUCTHUKAM.
OLIeHI/IBaTB BEPOATHOCTHU COOBITHH M IMPpOBEPATH HpOCTeI\/’IH_II/Ie

[Ipaktuyeckoe
3aHATUE

[IpakTnueckas
pabora

CTATUCTUYECKUE  THUIIOTE3Bl,  MOJB3YSACh  W3YYEHHBIMHU
pacupeneneHusamu;
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CBO60,Z[HO OIICpHUPOBATH IOHATHAMH: MHOXKCECTBO, OIICpaIlUU
Haa MHOXKCCTBaAMHU,

[TPyrn2 yMEHHE OINepUpOBaThH
MOHATHUSIMHU: MHOECTBO, HCIONB30BATE TCOPCTHKO
[IOZIMHOIKECTEO, omepamH Hazn MHOKECTBEHHBII aIIapaT JUls OMHCAHUS PEAIbHBIX
MHOKECTBAMH; YMEHHE HCTIONb30BATH IIPOLECCOB M SBJIECHUH, NpU PELIEHUH 3a7ad U3 JPyrux ITpakTHueckoe ITpakTuueckas
TEOPETUKO-MHOKECTBEHHBII  amnmapar ye0HRIX MPEMETOR; 3aHATHE pabora
JUIS OMUCAHHS PEATHHBIX TPOIIECCOB H IPUMEHATh M3y4YEHHblE KOMOMHATOpHBbIE (OpMYJbl IS
ARIICHHIA ¥ TIPH POIICHWH 33134, B TOM NEPEUNCIICHHUS  OJICMEHTOB  MHOXKECTB,  OJICMCHTApHBIX
4HCITE M3 APYTHX YUeGHBIX IPEIMETOR; COOBITHI CILy4ai{HOTO OIBITA, PELICHUA 3aja1 1O TeopHu
BEPOSITHOCTEI;
CBOOOJHO OIEPHPOBATH MOHATHAMHU: Tpad, IUIOCKUH rpad,
CBSI3HBINA Ipad, nyTb B rpade, Lenb, LUK, IEPEeBO, CTENEHb
BEPIIUHBI, IEPEBO CIYYAHHOTO IKCIIEPUMEHTA;
CBOOOJHO ONEPUPOBATH NOHATUAMM: CIy4alHbIA HIKCIIEPUMEHT
(omeIT), cnyyaiiHOe COOBITHE, 3JIEMEHTapHOE Ciyd4ailHoe
cOObITHE  (3JIEMEHTApHBI  HMCXOJ) CIIy4yallHOro  OIbITA,
[TPyrn3 yYMEHHE OIIEpUPOBATH HaXOOUThb  BEPOSTHOCTH  COOBITMH B ONBITaX  C
NOHATUSAMM: Tpad, CBSA3HBIA rpad, PaBHOBO3MOYKHBIMH 3JIEMEHTApHBIMU COOBITHSIMU;
JepeBo, IMKJI, rpad Ha IUIOCKOCTH; HaXoguThb U  (OPMYyJIUPOBATH  COOBITHUS:  IEpeceyeHHe,
YMEHHUE 3aJlaBaTh M OIHUCHIBATh Ipadbl 00bEeTMHEHNE JTAHHBIX COOBITHI, COOBITHE, TPOTHUBOIIOIOKHOE IpakTiaeckoe IpakTiaeckas
Pa3IMYHBIMH CTIOCOOAMM; MCIIOJIb30BATh JTAHHOMY, MCIIOJIb30BaTh JHarpaMMbl Diijiepa, KOOPAHHATHYIO 3aHATHE pabora

rpadbl IpU peLIeHNH 3a/1a4;

OpsMyI0 Ul pELIeHUs 3ajad, TMoJab30BaThes (opMymoi
CIIOKEHHUs BEPOSITHOCTEW I BEPOSTHOCTEM IBYX M TpeX
Clly4ailHbIX COOBITUH;

ONEpPUPOBATH HNOHATUAMU: YCIIOBHAs BEPOSITHOCTb,
YMHO)XEHUE BEPOSTHOCTEW, HE3aBUCHUMBIE COOBITHS, IEPEBO
CITy4allHOTO SKCIIEPUMEHTa, HAXOJIUTh BEPOSATHOCTH COOBITHUIA
C IIOMOILBIO NIPAaBUJIa YMHOXKEHUS, I€PEBa CIy4alHOIO OIIBITA,
UCIO0JIb30BaTh (OPMYINy TOJHON BEPOSITHOCTH, (QopMynTy
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baiieca mpu pemieHMM 3aaad, OINpPENENATh HE3aBHCHMOCTH
coOpiTHii TO ¢dopMysie W TO OpraHW3aIMH CIYYaiHOTO

[1Pyrn4 ymenue cBOOOIHO ONIEpUpOBATh

JKCIIEPUMEHTA;

CBOOOJHO  ONEpPHpPOBATh  MOHATHSAMH:  IEepBOOOpa3Hasd,
ONpEACHEHHBIA HWHTErpall, HaxOIUTh 1epBooOpa3HbIe
AJIEMEHTAPHBIX (YHKIMH W BBIUMCIATH  HMHTETpall o

dhopmyne HeroTona—JleitoHuma;

HaXOJUTh IUIOMAIH IIOCKUX (GUTYP U OOBEMBI TEJT C TIOMOIIBIO
WHTErpaa,

MMETh MPEJICTABICHUE O MATEMAaTUICCKOM MOJICIIUPOBAHUH HA
npuMepe cocTaBiieHus U GepeHIMATBHBIX YPaBHEHHIA;

peiarb IPUKIIAIHBIE 3aja4uu, B TOM qucie
MOHATUSIMU: COUYETaHHUE, MEPECTaHOBKa,
. COLMAJIbHO-9KOHOMHUYECKOT0 U (U3UYECKOT0  Xapakrepa,
Hueio couetatui, o CpEICTBAaMU MaTeMAaTUYECKOT0 aHAJIU3a;
MEePECTaHOBOK; OMHOM HrroToHa; p i . N IIpakTnyeckoe IIpaktuyeckas
CBOOOJHO ONEpUpPOBaTh IMOHATUAMHU: OMHAPHBIM CIydaiHbIHI
YMEHHE TPUMEHATh KOMOHHATOPHbIE 3aHsTHE pabora
ONnbIT (UCHBITAHUE), YCHEX M HeyJadya, HE3aBUCUMBIE
GbakThl M pacCyKIeHUs I PpeIICHUs .
sanau: UCIBITaHNSA, CEpHsl MCHBITAaHUH, HAXOAUTb BEPOSITHOCTH
’ COOBITUI: B CEPUM HCIBITAHUN J0 MEPBOrO yclexa, B CEpUH
ucnbplTaHuil bepHylaM, B OmBITE, CBSI3aHHOM CO CIIy4alHBIM
BBHIOOPOM U3 KOHEYHON COBOKYITHOCTH;
CBOOOJHO  ONEpHpOBaTh  IMOHATHEM  MaTEeMaTUYeCKOIro
OXUJAHUS  CIy4alHOM  BENWYMHBI  (pacrpeaeneHus),
NPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO  OKUIAHMS IIPH
pelieHnn 3azady, BBIUUCIIATH MaTeMaTH4eCcKoe
OJKUJAHKE OMHOMHAIBHOTO U  T'€OMETPUYECKOTrO
pacnpeieeHni;
[TPyrns yMEHHE OIepupoBaThH CBOOOJHO OIEpPUPOBATH MOHATHSAMHU: PALMOHATIBHOE YHCIIO,
MOHATUSIMH: HaTypaJlbHOE YUCIO, LIeJI0e OeckoHeyHast nepuoaAnyYecKas IpoOb, MIPOLIEHTHI, TTpakTHdecKoe TTpakTHdecKas
4HCIIO, OCTaTOK 1o MOJYJIIO, UppalMOHAIBHOE YHCJIO, MHOMECTBA palMOHAJIbHBIX U SAHSITHC paGora

palMOHAIILHOE YUCIIO, HPPAIIMOHATIBHOE

JIEWCTBUTEIBHBIX YUCET, MOIYJIb JEHCTBUTEIBLHOIO YHCIIA;
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YqHucClio, MHOXXECTBA HaTypaJIbHBIX,
OCJIbIX, palroOHaJIbHBIX,
HeﬁCTBHTeHBHBIX YHUCCII, YMCHHC

WCIIOb30BaTh MPU3HAKK JCIIUMOCTH,
HAaUMEHBIINNA OOLIMKA  JEJIUTENbh U
HauMEHbBIIIee 00IIee KpaTHOE, AlITOPUTM
EBknmmma  nmpm  pemieHMH  3a1ad;
3HAKOMCTBO c pa3IUYHBIMHU
MO3UIIMOHHBIMU CHCTEMAMU CUMCIICHHUS;

OPUMEHATh  ApoOM M TPOLEHThl Ul pEIIeHUs
IPUKIaJHBIX 3aa4 M3 PA3IMYHBIX OTpaciied 3HaHUU U
peabHOM JKU3HU;

IIPUMEHSITh npuOIMKEHHBIC BBIYMCIICHMS, IPaBUIIA

OKPYIJICHUS, IPUKUJIKY U OLIEHKY pe3yJIbTaTa BbIUYNCICHHIT;
CBOOOJTHO ONEpUPOBATh MOHATHAMHU: HATYpaJbHOE U LIEJI0E
YHMCJIO, MHOXKECTBA  HATYpPaJbHBIX W  LEIBIX  YHUCEIl,
WCII0JIb30BaTh NpPHU3HAKU JAenumoctu uenbix uucen, HOJ u
HOK HaTtypanbHbIX 4Mcenl I pelIeHHs 3aJad, IPUMEHATH
anroput™m EBxinna;

CBOOOJHO ONEpUpPOBAaTh MOHATUEM OCTAaTKa IO MOJYJIIO,
3alMCchIBaTh HaTYpaJbHBIE YKMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX
CHUCTEMAaX CUUCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHITUSIMU: JUCIIEPCUS], CTAHAAPTHOE
OTKJIOHEHHE CIy4YailHOW BEJIMYMHBI, NPUMEHSITH CBOMCTBA
JUCIEPCUU CIIy4alHOM BeNMYMHBI (pacrpenesieHus) mpu
pelIeHnn 3a1ad, BBIYMCIATH JUCIEPCUI0O M CTaHAAPTHOE
OTKJIOHEHHE reOMETPUUYECKOTO u OMHOMUAJIBHOTO
pacIpenesIeHNN;

[IPyrn6 ymenue cBOOOIHO ONIEpUPOBAThH
IMOHSATHSIMM: CTENEHh C  IEIBIM
MOKa3aTeleM, KOpEeHb HaTypajIbHOUI
CTENEHHU, CTEMEHb C PalMOHAIBHBIM
IMOKa3aTeleM, CTENECHb c
JNIEUCTBUTEIILHBIM (BEIIECTBEHHBIM)
nokasaresiem, jJorapudm 4ucia, CHHYC,
KOCUHYC H TaHT€HC MPOU3BOJIHLHOTO
YHCIIa;

CBOOOJHO ONEpUpOBaTh IMOHATHEM: CTENEHb C LEIbIM
MoKa3aTesieM, HCIOJb30BaTh MOAXOAANYI0 (GOopMy 3amucH
JEHCTBUTEIBHBIX YHCEN IS PEIICHUs MPAKTUYECKUX 3a1ad U
NIPEACTABICHUS JAHHBIX;

CBOOO/IHO ONEpPUPOBATh MOHATHEM: apUPMETHUUECKUNH KOPEHb
HaTypaJIbHOU CTEIEHU;

CBOOO/IHO OINEPUPOBATh MOHATUEM: CTEIIEHb C PAllMOHATIbHBIM
[IOKa3aTeNeM;

cBOOO/IHO OTIEPUPOBAThH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC
, KOTAaHI€HC YUCIIOBOI'O apryMEHTa;

ONEPHUPOBATH MOHATUSIMHU: APKCUHYC, APKKOCHHYC W apKTAaHI'€H

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota
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C YHCJIOBOTO ApryMEHTa;
CBOOOJTHO ONIEPUPOBATH MOHATHAMU: JIOTapu(M dYncia,
JIECSITUUHBIE U HATypaJlbHbIE JIOTapu(MBbL;

[TPyrn7 yMEHHE OIepUpOBaThH
MTOHSATUSMH: TOKJIECTBO,
TOXJIECTBEHHOE npeoOpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CHUCTEMa
ypaBHEHUH u HEPaBEHCTB,
PaBHOCUJIBHOCTD YpaBHEHUH,
HEPABEHCTB U CHUCTEM, palMOHAJIbHbIE,
UppalMOHAIIbHBIE, [I0Ka3aTelbHbIE,
CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHE YpaBHEHUS,
HEPABEHCTBA U  CHCTEMBI, yMEHHE

pemiatb ypaBHEHMs, HEPABEHCTBA U
CUCTEMBI € IIOMOLIBIO  PA3IUYHBIX
IIPUEMOB; pewarb YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C I1APAMETPOM,;
IIPUMEHATh YpaBHEHUS, HEPABEHCTBA,

CBOOOJHO ONEPHPOBATH MOHATUSMH: TOXIECTBO, YpaBHEHHE,
HEPABEHCTBO, PABHOCWIbHBIE YPAaBHEHHUS U ypaBHEHUS-
CJIE/ICTBMS, PABHOCUJIbHBIE HEPABEHCTBA;

MIPUMEHATHh PA3JIMYHBIE METOJbl PEIICHHUS PAlMOHAIBHBIX M
NpOOHO-pAallMOHAJIBHBIX ~ ypaBHEHUH, INPUMEHSITb  METOJ]
WHTEPBAJIOB JJIs PEIICHUS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: MHOTOUJIEH OT OJHOMU
MePEeMEHHOM, MHOTOUJIEH C LEeNbIMU KO3 pUIIMeHTaMu, KOPHH
MHOI'OYJIEHA, IPUMEHATH JEJI€HUE MHOTOWIEHAa HA MHOTOYJIEH
c ocTtaTkoM, TeopeMmy be3sy u teopemy Buera mig peurenus
3a1a4;

WCIOJIb30BaTh CBOMCTBa JIorapudMOB Al MpeoOpa3oBaHUS
aorapu(pMUYECKUX BBIPAKEHUM;

CBOOOJHO  ONEpPHpOBATH HOHATHUSIMU: UPPALMOHAIIBHBIE,
MOKa3aTeabHbIE U JIOrapu(MUUYECKUEe YpaBHEHUS, HAXOAUTh UX
pelleHns C TOMOIIBI0 PAaBHOCWIBHBIX IIE€PEXOAOB  HIIU
OCYULIECTBIISAS TPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI JUIs
peo0pa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN;
CBOOOJHO OIEPUPOBATH IOHATUEM: TPHUTOHOMETPUYECKOE

[IpakTyeckoe
3aHATHE

[IpakTnueckas
pabota

ux CHUCTEMBI hini g peleHus
ypaBHEHHUE, TPUMEHSATh HEOOXOAUMBbIE (POPMYIIBI JJIS PEIICHUS
MaTeMaTHYECKUX 3aJad H 3a7ad U3 o
o OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHU;
pas3IAYHBIX oOacren HAyKHU "u
o MOJICIUPOBATh pEAIbHbIE CHUTYallMM Ha S3bIKE aJreOphl,
pEANTBHON KU3HU,
COCTaBJATH  BBIPAXEHWSA, YpPaBHEHMUS, HEPABEHCTBA IO
YCIIOBHUIO 3aJjayd, HWCCIEA0BATh IOCTPOCHHBIE MOJAEIN C
WCIIOJIb30BaHUEM ammapara anreopsl;
CBOOOJTHO OTEPUPOBATh MOHSATHUSMHU: KOMIUIEKCHOE YHCIO U
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MHOXECTBO  KOMIUJIEKCHBIX 4yucel, MPEeACTABIATh
KOMILIEKCHBIE qucia B anreOpanyeckod u
TPUTOHOMETPHUUECKON (opMe, BHIMOIHATh apudMeTHyecKue
orepanuu c HUMH U H300pakaTb Ha KOOPJMHATHOU
IIJIOCKOCTH;

CBOOOJHO  OIEPHPOBATH MOHATUSMU: UPPaLMOHAIIbHBIE,
MoKa3areiabHble U JorapuMUYECKue HepaBEHCTBA, HAXOIUTh
UX pELIEHUs ¢ IOMOIIbI0 PABHOCHIIBHBIX [IEPEX0JI0B;
OCYULIECTBIISATh oTOop KOpHEH npu
TPUTOHOMETPUUECKOTO YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBaTh TMOHATHEM TPUTOHOMETPUUECKOE
HEPaBEHCTBO, NPUMEHATh HeEoOXomumble (HOPMYIBI IS
peluIeHus OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;
CBOOOZHO ONEpPUPOBATH HMOHATUSIMHM: CHCTEMA U
COBOKYIHOCTb ~ YPAaBHEHUH M HEPABEHCTB, PAaBHOCUJIbHBIC
CUCTEMBI U CHUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS CUCTEMBI
u COBOKYITHOCTEH paloHaIbHBIX, WPPALUOHAIBHBIX,
MOKa3aTelIbHBIX M JIOTApU(PMUYECKUX  YpaBHEHHM WU
HEPABEHCTB;

pemars  panuoOHalbHBIE, UPPALMOHAIbHbIE, TOKa3aTeNIbHbIE,
gorapuMUUECKUe W TPUTOHOMETPUUYECKHE YpaBHEHUS H
HEpaBEHCTBA, COJIePrKale MOIYJIN U ITapaMeTphl;

OPUMEHATh  TpaUuecKkue  METOAbl Ui pelleHHs
YpaBHEHM M HEPABEHCTB, a TAKXKE 3aJ1a4 C [apaMeTpamu;

PECICHUU

[TIPyrn8 ymeHue cBOOOIHO ONIEpUPOBAThH

CB06OI[H0 OIICpHUPOBATH ITOHATUAMU: CUCTEMA JIMHEWHBIX

MTOHATUSAMH: rpaduk ¢$byHKIUY, YpaBHEHUI, MaTpPHULIa, ONIPEIEIUTENb MATPULIBI 2 X 2 U €T0

obpatHast ~ (QyHKIUS,  KOMIIO3MLUSA T€OMETPUUYECKHM CMBICI, UCIIOJIBb30BaTh CBOMCTBA TTpakTHEeCKOe TpakTHueckas
byHKIUH, JMHENHas byHKIHS, ONpENEaUTeNs 2 X 2 i1 BBIYMCIECHHST €ro 3HAYCHHS, SAHSTIE paGora
KBaJgpaTU4Hasi (YHKUUS, CTENEeHHas MPUMEHSTh ONPEACITUTENN AJIs PEILIEHUS CUCTEMBI JINHENHBIX

GyHKIIMS ¢ IeJbIM  [OKasaresem, YpaBHEHUH, MOJEINPOBATh PEATbHBIE CUTYAIMH C IIOMOIIBIO
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TPUTOHOMETPUYECKHE byHKIUY,
oOpaTHbIE TPUTOHOMETPUUECKUE
byHKIUY, noKa3arebHas u

norapupmuueckas (QyHKIUH;, yMEHHE
CTPOUTH rpaduKi QYHKIHH, BBITOIHATH
npeoOpa3oBanus TpapuKoB (HyHKIIHIA;

YMEHHE HCII0JIb30BATh rpaduKu
GyHKIMA Ui M3Y4eHUS MPOIECCOB U
3aBUCHMOCTEH TP pEIICHHU 3a7ad W3
ApYyruxX Yy4eOHBIX TPEAMETOB U U3

peanbHOM KH3HU,; BBIPAXKATh
dbopMyllaMi  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU;

yMEHHE CBOOOIHO OIEepUpPOBAThH
MOHSATUSAMHU: YeTHOCTh  (DYHKIIUH,
MEPUOANIHOCTD byHKIHH,
OrpaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTh ~(DYHKITUH, JKCTPEMYM

¢GbyHKIIMM, HauOoJblllee U HAaUMEHbIIIEe
3HAa4eHUs (YHKIUM Ha TMPOMEXKYTKE;
YMEHHE  MpPOBOJAUTH  HCCIEIOBaHUE
byHKIUY;
yMeHue

rpaduxu

UCIIOJIb30BAaTh  CBOMCTBA U
GyHKUMH A8 pelleHus
YpaBHEHMH, HEpPAaBEHCTB M 334ad C
napameTpamy; n300pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTH MHOXECTBa
peleHnii ypaBHeHU, HEPaBEHCTB U UX
CUCTEM

CUCTeMbl JIMHEHHBIX ypaBHEHUH, UCCIEA0BATh

MOCTPOEHHBIE MOJIENH C TOMOIIBIO MaTPHIL U

orpeAenuTeNel, THTEpIPETUPOBATh MOJIyUEeHHBIN pe3ybTaT;
WCMOJIb30BAaTh ~ CBOMCTBA  JIEWCTBUM C  KOPHSAMH A
peoOpa30BaHUs BHIPAKEHUII;

BBIMIOJIHATE ~ NPEoOpa30BaHMsl  YUCIOBBIX  BBIPAKEHUH,
COJIep>KalINX CTENEeHH C PAllMOHAIBHBIM ITOKa3aTelNeM;
CBOOOJHO OMEpPHPOBATH MOHATHUSAMH: (QYHKIUS, CIIOCOOBI
3amanusl QyHKIMH, B3aUMHO OOpaTHble (DYHKUIMU, KOMIIO3HUIIUS
¢bynkuui, rtpapuKk (YHKIHH, BBHIIONHATH DIIEMEHTAPHBIC
npeobpa3oBanus rpadukoB GyHKINH;

CBOOOIHO ONEPUPOBATH MOHSATUSAMU: O0JIACTH OTPEACIICHUS U
MHO>KECTBO 3HAYCHUH (PYHKIMH, HYIU QYHKIHUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEYETHBIE PYH
KITHH,

nepuoandeckue GyHKINHU, TPOMEKYTKH MOHOTOHHOCTH (DyHK
[IUU, MAKCHMYMBl ¥ MHHHMYMBI ()YHKIIHMH, HauOOJbIIee H
HauMEHblIIee 3HaUeHne QYHKIIUN Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CTeTIEHHAst QYHKITHS ¢ Ha
TypalbHBIM

U LeNbIM IoKa3zaTeneM, TIpaduK CTENEeHHOM QYHKIMH C
HaTypaJbHBIM U IIENBIM MOKa3aTeneM, rpaguKk KOpHsS n-oit

CTEIIEHU KakK byHKIIH oOpaTHoit CTEIEHU C
HaTypaJbHBIM NTOKa3aTelieM;
OTIepUpPOBaTh TOHATUSAMU: JIMHEWHAs, KBaJgpaTU4Has U

OpoOHO-TMHENHHass  (QYHKIUH, BBINOJHATh
HCCIIeIOBaHUE U NTOCTPOCHUE UX TPaPHUKOB;
CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: TIOKa3aTelbHas M
gorapu@muueckas (QYHKIMU, HUX CBOlicTBa U rpaduky,

QJICMCHTApHOC
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HCIOJIb30BaTh UX IrpauKy JJIsl pelIeHns ypaBHEHUH;

CBOOOJTHO OIEPHPOBATH TOHSATHIMHU: TPUTOHOMETPUYCCKAs
OKPY>KHOCTB, OIPEIEIICHUE TPUTOHOMETPUYECCKUX (YHKIIMI
YHCIIOBOTO apTyMEHTa,

HCII0Ih30BaTh rpaguku byHKIMIA JUTS
UCCIIEIOBaHHS MIPOLIECCOB U 3aBUCUMOCTEH TPU PEIICHUH
3a1a4 M3 JPYTUX YYeOHBIX IMPEIMETOB M PEajbHOH JKU3HHU,
BBIp@XKaTh GOPMYJIaMU 3aBUCUMOCTH MEXTy BEIIMUYNHAMU;
MOJICJIMPOBaTh pEajbHbIC CHTYyallUd Ha SI3bIKE alreOphl,
COCTaBJISITh BBIPAKCHUS, YpPaBHCHHS, HEPABCHCTBA W HX
CHCTEMBI IO YCIIOBHIO 3a/Ia4H, HCCIICJAOBaTh IOCTPOCHHBIC
MOJIENN c MCTIOJIb30BAHNEM ammapara  anreOpsl,
WHTEPIPETHUPOBATH TOJIYYCHHBINH PE3yJIbTaT;,

CTpOUTH TpauKH KOMIO3MLIMH (PYHKIHH € TOMOIIBIO
JIEMEHTAPHOI'0 MCCJIEOBAHUS U CBOMCTB KOMIO3MILIMHU JABYX
bynxumii;

CTPOUTH TeoMeTpHUUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha
KOOPJIMHATHOM MIIOCKOCTH;

CBOOOTHO OIIepUPOBAThH HOHATUSAMHU: rpaduku
TPUTOHOMETPHUYECKHIX (PYHKIIUH;

OPUMEHATh (DYHKIUM Ui MOJCIUPOBAHUS U HCCIEIOBaHMS
peaTbHBIX MPOIECCOB,;

UCIOJIb30BATh MPOU3BOIHYIO JUISl MCCIeI0BaHUs (DYHKIMHM Ha
MOHOTOHHOCTb M SKCTPEMYMBI;

HaxXoAWTh  HauOoiblllee W  HauMEHbIlee 3HAYEHUs
(GYHKIIMM HENmpephIBHON Ha OTPE3KE;

HCII0JIb30BATh IIPOM3BOHYIO IiE: HaXO0XACHUS
HauJIydumero pe€ui€Hrd B INPUKIAAHBIX, B TOM YHCIIC

COINMAJIbHO-OKOHOMHWYCCKUX, 3aJdaydax, g OHNpCACIICHUI
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CKOPOCTH M YCKOPEHHS MpOIecca, 33aHHOro (OpMYJION WIn
rpaduKom;

[TPyrn9 ymenue cB0OOOIHO OIIEPHPOBATH

HCIIOJIB30BAaTh IPOIrpe€CCUur Ijid PCIICHHA PCaJIbHBIX 3aaad

MOHATHUSIMHU: MOCJIEI0BATEIBHOCTbD, MPUKIIATHOTO XapaKTepa;

apudmernueckas nporpeccus, CBOOOJHO OMNEPUPOBATh MOHATHUSAMH: IMOCIEI0BATEIBHOCTD,

reoMeTpHUIecKas porpeccus, CHocoOBbl 3aJaHHs TOCJENOBATEIbHOCTEH, MOHOTOHHBIE U

OCCKOHEYHO yOBbIBaroIIas OTpaHUYECHHBIE IOCIEAOBATEILHOCTH, TMOHUMATh OCHOBBI Hpaxruyeckoe HpaxTnyeckas
reOMETPHUECKasi MPOTPECCUs; YMEHHE 3apOXK/ICHUS MaTEeMAaTUYEeCKOTO aHaliM3a KakK aHalu3a 3aHATHE paborta
3a/laBaTh TMOCJIEI0BATEILHOCTH, B TOM 0ECKOHEYHO MaJlblX;

YHuciae C TOMOIIBI0  PEKYPPEHTHBIX

opmyu;

[MPyrn10 yMeHue OTIEpPHPOBATH CBOOOJHO ONEpPUPOBATH MOHATUSMU: HENPEPHIBHBIE (PYHKIIHH,

MOHATHSIMH: HETIPEPBHIBHOCTh ()YHKITHH, TOYKM pa3pbiBa Tpaduka (QyHKIUH, acCHUMOTOTHI rpaduka

acUMNTOTHl rpaduka GyHKIUHU, MepBas GbyHKIIY;

W BTOpas TNPOW3BOAHASA  (DYHKIHH, CBOOOJHO OMEpHpPOBATH MOHATHEM: (YHKLHS, HETpEephIBHAS

TreOMETPUUYECKUN U (PU3UUECKUN CMBICI Ha OTpe3Ke, MPUMEHITh CBOMCTBA HEMPEPBIBHBIX (PYHKIIUN JIs

MIPOU3BOJIHOM, nepBooOpasHas, peleHws 3a/1a4;

ONpeNIeJIeHHBI  WMHTErpaj;  yMeHue CBOOOJHO OINEpUpOBAaTh TMOHATHSMU: TiepBas U BTOpas

HaXOJIUTh ACHMIITOTHI rpaduka MPOU3BOIHBIE (DYHKIINH, KacaTenbHas K TpaduKy ¢ yHKIUY;

byHKLINY; yMEHHE BBIUUCIIATH BBIUUCIIATH TIPOU3BOJIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U

MIPOU3BOJIHBIE CYMMBI, MPOU3BEICHMUS, KOMIO3ULMU  JABYX  (YHKUUH, 3HaTb  NPOU3BOJAHBIE IpakTiaeckoe IpakTiaeckas
YaCTHOTO U KOMMO3UIMH  (YHKIIHA, AIIEMEHTAPHBIX ()YHKIIHA; 3aHsTHE pabora
HaXO/JUTh YpaBHEHHE KacaTelIbHOH K UCIOJb30BATh TEOMETPUYECKUH U (PU3MUECKUIl  CMBICI

rpaduky GyHKIUY;

YMEHHE HCII0JIb30BaTh IPOU3BOJHYIO
Ui ucclefoBaHus — QyHKIuMH, i
HAXOXKJCHHUS HAWIydIIero pPEUICHUs B
MPUKIIAJHBIX, B TOM YHCJE COLUAIBHO-
HYKOHOMHYECKUX U (PU3UYECKUX 3a/1auax,
JUIs  ONpEeIeNeHHsl  CKOpOCTH U

MPOU3BOAHOMN JJIsl PELICHUS 3a/1a4
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YCKOPEHHS; HaXOAUTh IUIOMIAIH H
00BbEeMBI (DUTYpP C TIOMOIIBIO HHTETpaa;
NPUBOIUTH MPUMEPHl MaTEMaTHIECKOTO

MOJIETTUPOBAHUS c IIOMOIIBIO

mudepeHIMaTbHBIX YPaBHEHUI;

[MPyrnl1 YMEHHE ONepUpOBAThH cBO0OOIHO ONEepUpPOBATH OCHOBHBIMH MOHATUSMHU

MOHATUSIMH:  KOMILJIEKCHOE€  YHCIIO, CTEpEOMETpUU TpPHU pEIIeHWH 3aJad U  [POBEACHUU

COMPSDKEHHBIE  KOMIUICKCHBIE — YHCIIa, MaTeMaTUYECKUX PACCYKICHUI;

MOJAYJIb UM apryMeHT KOMIUJIEKCHOTO yMeTb  MPOU3BOAUTH  apudMETHYEeCKHe  JEUCTBUA  C

gyruciaa, (GopMma 3amiCH KOMITICKCHBIX KOMILUIEKCHBIMH YUCIIAMH; MIPUBOJIUTH MIPUMEPHI

qrcen (reometpuyeckas, WCIIOJIb30BaHUS KOMIUIEKCHBIX UHCET, ITpakTHaecKoe ITpakTHaeckas
TPUTOHOMETPUYECKAS u SAHSITHE paGota
anrebpanyeckas); yMeTb MPOU3BOAUTH

apu(pMeTHIECKHEe JeicTBUs C

KOMIUIEKCHBIMUA YHCIIAMHU; TPUBOIUTH

MIPUMEPBI UCIIOJIb30BaHUs

KOMILJIEKCHBIX YHCEIL,

[TPyrnl2 yMEHHE cBO0OO/IHO CBOOOMHO OMEpUPOBaTh TMOHATHAMH: apudmeTuyeckas u

OTIepUpPOBATh  TOHATUSIMU:  CpeAHEe reoMeTpuuecKas mporpeccusi, OECKOHEYHO yObIBaroIas

apudmernyeckoe, MeHnaHa, reoMeTpuyecKas mporpeccusi,  JUHEWHBIH WU

HauOoJblllee U HAaUMEHbIlIee 3HAYECHMUS, SKCIIOHEHIMANBHBIA  POCT, PopMysa CIOXKHBIX MPOLIEHTOB,

pa3max,  JAMCHepcHsi,  CTaHAapTHOE HMMETh IPECTaBICHUE O KOHCTAHTE;

OTKJIOHEHHE Il OMHUCAHUS YHCIOBBIX YMEHUE MCCIIEI0OBATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C

JAHHBIX; YMEHHUE HCCIIEIOBATh MpUMEHEHHEM TrpadUyYeCKUX METOJOB U  IAJICKTPOHHBIX IpaxTuyeckoe IpaxTnyeckas
CTaTUCTUYECKHE JIaHHbBIE, B TOM YHCIIC C CpeACTB; rpaduuecKy MCCle0BaTh COBMECTHbBIE HAOIIOICHUS 3aHATHE paboTta

PUMEHEHHEM TIpapUuecKuX METOJ0B U
ANEKTPOHHBIX  CPEACTB; TrpapUUecKu
UCCIIeIOBaTh COBMECTHBIE HAOIIOJCHUS
C IOMOIIBIO JUArpaMM pPACCEUBAHUSA U
JIMHEWHOU PETPECCUu;

C TIOMOIIBIO THAarpaMM pPacCeUBaHUs U JTMHEHHOW pErpeccuy;
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[1Pyral3 yMeHue HaxOJUTh
BEPOATHOCTH COOBITHIA C
UCIOJIb30BaHUEM rpadu4ecKux

MCTOHOB; TMPUMCHATL IJId PCUICHUA

OCHOBHBIMH
3aaad n

MOHSITUIMU
MPOBEICHUH

cBO0OOIHO ONEpUPOBATH
CTEPEOMETPUU NPU  pELICHUU
MaTE€MaTUYECKUX PACCYyKICHUN;
MIPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU

3a1a4 (bopMmyIb CIIOXKECHUS u pELIEeHNN T€OMETPUYECKUX 3a/1aY;

YMHOXXEHUSI BEpOATHOCTEH, (Hopmyiy KJaccu(UIUPOBATh B3aMMHOE PACIIONOKEHHUE MPSIMBIX B IIPOC

IIOJIHOM BEPOATHOCTH, bopmyny TPAHCTBE, IUIOCKOCTEH B  IPOCTPAHCTBE, NPSAMBIX H

bepraymnn, xomMOuMHaTOpHBIE (GAaKTHl U IJIOCKOCTEN B MPOCTPAHCTBE;

GopMynbl;  OLIEHHBAaTh  BEPOATHOCTHU YMEHHE OIIEpUPOBATh IOHATUSAMU: CllydaliHas BeEJINYMHA,

pealIbHbIX COOBITHI; yYMEHHE pacnpesielieHue BepOsSTHOCTEH, MaTeMAaTUYECKOE O0)KHJIaHue,

OIIEpUPOBATh TOHATUSAMU: CllydaiHas JUCIIEPCUS U CTAHJIAPTHOE OTKJIOHEHHE CIIy4aliHON BEIWYUHBI,

BEJIMYNHA, pacnpezeneHue GyHKIMM  pacrpenesieHuss W IUIOTHOCTH —PaBHOMEPHOTO,

BEPOATHOCTEH, MaTeMaTHYECKOe TOKa3aTEeNLHOT0 M HOPMAbHOTO pacnpeneieHui; yMeHHE TTpakTHUECKOE TTpakTHuecKas
OKHMJAHUE, JUCTIEPCHS U CTAHAApTHOE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paCHpeneiaeHu i SAHSITHC paGota
OTKJIOHEHHE  CIy4allHOW  BEJIMYHHBI, pelIeHns 3a1ay;

GbyHKIMK pacnpeneneHus W TUIOTHOCTH

PaBHOMEpPHOIO,  IOKAa3aTEJbHOIO U

HOPMaJIbHOTO paCHpEeeNIeHUN; yMEHHE

UCIIOJIb30BaTh  CBOMCTBA H3YYEHHBIX

pacnpeieieHuil JUIsl pelieHus 3ajad;

3HAKOMCTBO C TIOHATHUSAMHU:  3aKOH

OOJIBIIKMX YKCEN, METO/bI BHIOOPOUHBIX

UCCIIEIOBAaHNM; yYMEHHME IPHUBOIUTH

MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX

qucenl B MPUPOAHBIX M OOIIECTBEHHBIX

SIBJICHUSIX;

I1Pyrnl4 yYMEHHE CBOOOTHO CBOOOJHO ONEpPUPOBATH MOHATHIMM, CBSI3aHHBIMH C yIJIaMU B

ONEpUpPOBAaTh  IOHATUSAMH: TOYKa, MIPOCTPAHCTBE: MEXKJIY MNPSIMBIMH B IIPOCTPAHCTBE, MEKIY IIpaxTnyeckoe HpaxTnyeckas
npsiMasi,  IJIOCKOCTh,  IPOCTPaHCTBO, MPSIMON U TUIOCKOCTBIO; 3aHsTHE pabora
OTPE30K, ayd, TJIOCKHM yroi, cBOOOZIHO  ONEpUpoBaTh  MOHSTHSIMHM, CBS3aHHBIMH C
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JBYTPaHHBINA yTOJI, TPEXTPaHHBIM Yrodi,

IIepeceKaroIImecs, MapaiielbHble U
CKpEIIMBAOIINECs MpsiMbIE,
[apajIeIbHOCTD "
MePIEeHIUKYISIPHOCTD MPSIMBIX u

IJIOCKOCTEM, Yrojd MeXAy IpsMbIMU,
yrojl MeXIy NpsAMOH M IUIOCKOCTbIO,
Yrol MEXJy IUIOCKOCTSMHU; YMEHUE
UCMOJb30BaTh MpPU pPELICHUH 3ajad
U3y4YeHHble  (aKTbl U TEOpPEMBI
IUIAHUMETPUM;  yMEHHE  OLEHHUBATh
pasmMepel OOBEKTOB B OKpPY)KaOLIEM
MUDE; yMeHue OIIEepUPOBATH
IMOHATUAMMU: MHOI'OI'paHHUK, CCUCHHUC
MHOT'OI'paHHUKA, IPaBUIbHBIN
MHOI'OTpaHHUK, IpU3Ma, IHpaMUIa,
¢urypa W TOBEPXHOCTh BpALICHHUS,
UATUHAP,  KOHyC, Imap,  cdepa,
pa3BepTKa  TOBEPXHOCTH,  CEUCHMS
KOHYyCa U IMJIMH/PA, NapajiielbHbIe OCH
WIM  OCHOBaHMIO, CEUYCHHME IIapa,
IUIOCKOCT, Kacaromascs cdepsl,
IWINHApPA, KOHYCa; YMEHHE CTpPOMTH
CeUueHHWEe MHOTOIpaHHUKa, H300pakaThb
MHOTOI'PaHHUKH, ¢burypsl u
IMOBEPXHOCTU BpalllCHUA, UX CCUCHUS, B
TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX
CpPEACTB; YMEHHE MPUMEHATH CBOMCTBA
reOMETPHUECKUX ¢buryp,
CaMOCTOSTEJIBHO (dhopMynpoBath

MHOTOTpPaHHUKAMHU;

CBOOOJHO pACIO3HABaTh OCHOBHBIC BHbI MHOTOI'PAHHHUKOB
(mpu3mMa, mupaMuIa, MPSIMOYTOJIbHBIN MapauIeeuIeI, Ky0);
KJaccu(UIMPOBATh MHOTOTPAHHUKH, BRIOUpPAsi OCHOBAHHS TSI
KJIacCU(PUKAIIHH;

CBOOOJIHO OIEPUPOBATH MOHITUSMH, CBA3aHHBIMU C CCUCHHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMOJIHATh TApajUIC/IbHOE, IEHTPAIbHOC W OPTOrOHAIBHOE
MPOSKTUpOBaHWE  (GUTYp HAa  IUIOCKOCTh,  BBIOJHSATH
n300pakeHus: GUTYp Ha TUIOCKOCTH,

CTPOUTh CEUYCHHS MHOTOIPDAHHUKOB PA3IMYHBIMH METOAMH,
BBIMOJIHATh (BBIHOCHBIC) IUIOCKHE YEPTEIKH M3 PHCYHKOB
MPOCTBIX 00BEMHBIX (QUTYpP: BHI CBEPXY, COOKY, CHU3Y;

BBIYUCIISATH Iiomaan HOBGpXHOCTCfI MHOFOFpaHHI/IKOB
(mpu3Mma, mupamMmuaa), TEOMETPUUYECKUX TN C MPUMEHEHHUEM
opmyu;

CB060,Z[H0 OIICpHUPOBATH IIOHATUSAMU: CUMMCETpUA B

MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CHUMMETPHH, IIEHTP,
OCh U IJIOCKOCTh CUMMETPHHU (PUTYPHI;

ONEepUpPOBATh MOHATUSMH, CBSI3AHHBIMHM C TE€JIaMU BpalllEHUS:
LWIMHAPOM, KOHYCOM, c(hepoit 1 apom;

pacrno3HaBaTh Teja BpalleHus (IWIMHApP, KOHYC, cdepa H
11ap) U 0OBSCHATH CIIOCOOBI MOJTyUEHHs! TEJ BpallleHHs;
KJIacCU(UIUPOBATh B3aUMHOE pacrojiokeHue cdepsl U
IJIOCKOCTH;
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onpeieNieHus  U3y4aeMbiX  Quryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX U
MpU3HAKaX TIeoOMETpUYecKux Guryp,

00OCHOBBIBATh WJIM OIPOBEPraTh HX;
YMEHHE NPOBOIUTH KJIACCHU(PHUKAIIHIO
buryp mO Ppa3sTUYHBIM [PHU3HAKAM,
BBITIOJIHATh HE00X0UMbIe
JIOTIOJIHUTENbHBIE TTOCTPOEHUS;

[1Pyral5 yMEHHE cBO0OO/IHO
ONEpUPOBATh  TOHATUSMH:  IUIOIIA/b
¢buryper, o0bem ¢Qurypsl, BeIUYHHA

CBOOOJIHO  OINEpUPOBATh  TOHATHSAMH, CBS3aHHBIMH  C
LWIMHAPUYECKOH, KOHUYECKOU u cheprueckoi
MMOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYECHHUS;

BBIYHCIISITE COOTHOIICHHUS MEXKIY IUIOMIAIASMHU ITOBEPXHOCTEH
1 00bEMaMH ITOJOOHBIX TEI,

yrila, paccTOsHUE OT TOYKH [0
CTPOUTH CEYCHUSI MHOTOTPAHHUKOB M TeJl BPAIICHUS: CEUCHUS
IUIOCKOCTH, paccTosiHHe MEXTY
LWIMHApa (HapajiebHO U MEpIEeHAUKYISIPHO OCH), CeUeHHs
HPSIMBIMH, paccrosiHUe MEXTY
IOCKOCTAMIL - cbepbt KOHyca (TapajjielbHOe OCHOBAHUIO M IPOXOASIIEE Uepes
’ PEL, BEpILNHY), CEYCHHS 1IAPa; IIpaxTrueckoe IIpaxTrueckas
IUIOINAJb  TOBEPXHOCTH  MHPAMHJIBL, .
WCIIOJB30BATh METOMBI IOCTPOCHUSI CEUCHHN: METOJ CIIEIOB, 3aHATHE pabota
MpU3MBbl, KOHYyCa, UWIMHApPA, O0bEM
METOJi BHYTPEHHEro IpPOEKTUPOBaHMSA, METOJA IEepeHoca
KyOa, IPSIMOYTOJIBHOTO .
CEKYIIEHl MIOCKOCTH;
napaiesienunea, TUPaMUIbl, TIPU3MBL,
IWINHApPA, KOHyca, Iapa; YMEHHe
HaxXOIUTh OTHOIIIEHHUE 00BeEMOB
noJJ00HBIX HUryp;
ITPyrn16 yMeHue CBOOOTHO CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
ONEpPUPOBATh MOHATUSAMH: JBH)KEHHE, KOMOMHAIMsIMM ~ Te€  BpallleHWs ¥ MHOTOI'PaHHHUKOB:
napajuleNIbHbIN MepeHoc, CUMMETPHUS Ha MHOTOTPaHHUK, BIHMCAHHBI B cepy U ONUCAHHBIA OKOJIO IpakTiaeckoe IpakTideckas
IUIOCKOCTH U B MPOCTPAHCTBE, MTOBOPOT, cheprl, cdepa, BIUCaHHAE B MHOTOTPAHHUK WJIH TEJO 3aHATHE pabora

npeoOpazoBanue MOa00UsI, MOJ00HbBIE

BpallleHHUS;
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¢burypsl; yMeHHUE paclo3HaBaTh PaBHbIC
U 1moaoOHble (UTYpBI, B TOM YHUCIE B
MpPUPOJIE, HCKYCCTBE, AapXHUTEKTYpE;
YMEHHE HCIOJIb30BaTh T€OMETPUUYECKHE
OTHOIICHHUS, HAXOJAUTh F€OMETPUUYECKUE
BEJIMYUHBI (JJIMHA, YroJ, IUIOIIA[b,
00beM) MpHU pelieHUuH 3a1a4d U3 JIPYrux
y4eOHBIX TPEIMETOB M U3 PEATbHOU
KU3HU;

BBIUUCIISATh BEIUYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U Tel
BpalLCHU, 00BEMBI u IIomanu IIOBEPXHOCTEN
MHOTOTPAaHHUKOB W Te€J BpAallleHUs, T€OMETPUUECKUX TeNl C
MIpUMEHEHHEM (HOPMYIT;

n3o0pakaTb HM3y4aemble (QUTYPHI, BBITIOJHITH (BBIHOCHBIC)
TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUSI TEJI BPALICHHUS;
W3BIIEKATh, HHTEPIIPETUPOBATH u npeoOpa3oBHIBATH
MH(DOPMALIUIO O TPOCTPAHCTBEHHBIX TeOMETPUUYECKUX
¢durypax, IpeACTaBICHHYI0 Ha YepTeXax M PHUCYHKax;
JTOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

OPUMEHSATh  reoMeTpudeckue  (akThl Ui PEIICHHS
CTEepEOMETPUYECKUX 3ajad, MPEANOIaraiuX HECKOJIbKO
[IaroB PEUICHHs, €CIIM YCIOBHS MPUMEHEHHS 3aJIaHbl B SIBHOM
1 HessBHOM (popme;

[MPyrnl7 YMEHHE cBOOOIHO
OIIEpUPOBATh MOHATUSIMU:
IPSIMOYTOJIbHAsl CHCTEMA KOOPJMHAT,
BEKTOpP, KOOPJHMHATHI TOYKH,
KOOPJIHMHATBI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BEIECHUE BEKTOpa Ha  YUCIO,
pasjiokeHue BekTopa 1o  0aswucy,

CKaJIIPHOE TPOU3BEACHUE, BEKTOPHOE
MPOU3BENICHUE, YTOJI MEXIY BEKTOPAMHU;
YMEHHUE HCIOIb30BATh BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JUIsl PEIICHUS
F€OMETPUUYECKUX 3a/au U 3a7ad JIPyrux
y4eOHBIX  TPEIMETOB;  ONEPUPOBATH
MOHATUAMM: MaTpuna 2 X 2 u 3 x 3,
OTIPEICTUTEI MaTpPHIIBI,

CBOOOJHO OIIepUpOBATH HOHSATHSIMH,
COOTBETCTBYIOIIMMU BEKTOpaM M KOOpJUHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH IEHCTBUS Ha/l BEKTOpaMH;

pemaTb  3aJa4d  Ha  JIOKA3aTEIbCTBO  MAaTEMaTHYECKUX
OTHOIIEHHH W HaXO0XIEHUE TE€OMETPUYECKUX BEJINYMH,

MPUMEHSST U3BECTHBIE METO/IBI PH PEIICHUH MaTeMaTHUECKUX
3a]1a4 TOBBIIIEHHOTO M BHICOKOTO YPOBHS CJIOXKHOCTH;
OPUMEHSATh  NPOCTEHIIME  TMPOTpaMMHBIE  CPEACTBA |
JIEKTPOHHO- KOMMYHHUKAI[MOHHBIE CHUCTEMbl NPU pEIIECHUH
CTEPEOMETPUICCKUX 3a]1a4;

CBOOO/THO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHATE OTIEPAIlUH HaJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKApTOBOM CHCTEME
KOOp/IMHAT,

IIpaxTrueckoe
3aHATUC

IIpaxTrueckas
pabora
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FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA,

peiaTtb rCOMCTPUUCCKHUE 3aJadnd Ha BBIYHUCICHHUEC YIJIOB
MCXKAY HpSAMBIMU U IIOCKOCTAMM, BBIYUCIICHUC paCCTOSIHI/Iﬁ
oT TOYKH a0 IINIIOCKOCTHU, B ocjioM, Ha IMPUMCHECHUEC
BCKTOPHO-KOOPAHWHATHOI'O MCTOAA IMPU PCHICHUU

pemlate  3ajadyd  Ha  J0OKA3aTeIbCTBO  MAaTEMATHYECKUX

OTHOIICHUH U HaX0KJIEHUE N'€OMETPUYECKUX BEIUUNH;

IPUMEHATh  IIPOIPaMMHBIE  CPEACTBA U DIEKTPOHHO-

KOMMYHHKAI[MOHHBIE CUCTEMBI npu pelieHun

CTEpEOMETPUYECKHX 3314,

U3BJIEKaTh, IPEOOPA30BBIBATD U UHTEPIIPETUPOBATD
[TPyrnl8 yMEHHE MOJIETUPOBATh uHGOpMALMI0O O MPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX
peajibHble  CUTyallud  Ha  SI3BbIKE ¢durypax, IpeACTaBICHHYI0O Ha 4YepTeXax M PUCYHKax;

MAaTE€MaTHUKHU; COCTAaBIATH BBIPAXKCHUA,
YPAaBHEHUs, HEPABEHCTBA U UX CHCTEMBbI
[0 YCIOBHMIO 3aJayd, HCCIENOBaTh
ITIOCTPOEHHBIE MOJIEIH c
UCMOJb30BAaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH ITOJTyYEHHBIN
pe3ynbTaT; CTPOUTH MAaTeMaTHYECKUE
MOJCJIA C IOMOIIBK T'€OMETPUYECKUX
MIOHATUH U BEIIMYUH, PEIIATh CBI3aHHBIC
C HUMH  IpaKkTHYECKHE  3aJa4H;
COCTaBJIATb BEPOSITHOCTHYIO MOZECIb U
MHTEPIPETUPOBATH ITOJTyYEHHBIN
pe3ynbTaT; peuarb NPUKIaIHbIC 3a1a4i
CPEACTBAaMHU MAaTEMaTHYECKOrO aHaJIN3a,

MIPUMEHATH MOJIyYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYyalUH, TPUMEHITh H3Y4YCHHBIE
MOHATUS B TMPOLIECCe IIOMCKAa pEIICHUS MaTeMaTU4eCKu
chOpMYyIMPOBAaHHON MPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTyallUM Ha SI3bIKE T'€OMETPHUM, MCCIENOBATh ITOCTPOCHHBIE
MOJIEIM C HCIHOJIb30BAaHUEM TE€OMETPUYECKUX TOHSITUHA H
TEeopeM, ammapaTa anreOphl, pemiaTh MPaKTHYEeCKHUe 3a/iadd,
CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUYECKUX BEIUYMNH;

UMETh TPEACTaBIeHUs OO0 OCHOBHBIX JTamax pa3BUTUA
TEOMETPUM KaK COCTaBHOM dacTu (yHIaMEHTa pa3BUTHS
TE€XHOJIOTHH,

CBOOOMHO  OMepHpoBaTh  MOHITHSIMH, CBS3aHHBIMH  C
JBU)KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHU;
BBITIOJIHATH M300paKEHUsI MHOTOTPAHHUKOM W TeJl BpalllCHHS

[IpaxTHueckoe
3aHATHE

[IpakTnueckas
pabota

B TOM qucie COIMaJIbHO- IpU TApaUICIbHOM IEPEHOCE, LEHTPAIBHOU CHUMMETPUH,
IKOHOMHUYECKOT'O " (hU3UIECKOTO 3€pKaIbHOM CHUMMETPUH, IPHU IOBOPOTE BOKPYr MPSMOMH,
XapaKkTepa; npeoOpa3oBaHus MOA00WS;

MMETh TMPEJCTaBICHUsS 00 OCHOBHBIX JTalax pa3BUTH
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F€OMETPUM KaK COCTaBHOM dYacTH (yHIaMEHTa pa3BUTHS
TEXHOJIOTUN

[1Pyrnl9ymenne BBIOMpATH
HNOJIXOAAIINI  METON sl peUIeHHUs
3a1a4d; ~ MOHMMAaHWE  3HAYUMOCTH

MAaTCMaTUuK B U3YUYCHHUU IMPUPOAHBIX U
O6H_ICCTBCHHBIX IIponeccoB 1 HBHGHHﬁ;

IIPUMCHSTH IMOJIYYCHHBIC 3HaHHUA Ha IMPAaKTHUKCEC!:
CpaBHHBATD, AHAJIN3UPOBATH n OLCHUBATh PCaJIbHBIC
cutyauuu, IIPUMCHATH HU3YYCHHBIC IIOHATHUA, TCOPEMBI,

CBOMCTBa B TMpollecCe IOMCKAa pEeIIeHUS MaTeMaTUYeCKH
chopMyIUPOBaHHON MpOOJIeMbl, MOAEIUPOBATH peajbHbIe

YMEHHE  pacliO3HaBaTb  IPOSIBICHHE CUTyallUM Ha SA3BIKE T'€OMETPHUH, HUCCIENOBaTh IMOCTPOCHHBIC IpakTiaeckoe IpaxTnyeckas
3aKOHOB MAaTE€MaTUKH B HCKYCCTBE, MOJIETIM C HCIIOJIb30BAHMEM TI'€OMETPUUYECKUX IIOHATUH H 3aHATHE paboTta
YMEHHE IIPUBOJIUTH IpPUMEPBI TEeopeM, ammapaTta ajareOppl, pellaTb NPAKTHYECKHUE 3a/ayd,

MaTEeMaTHYECKHUX OTKPBITUI CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJINYMH;

pOCCUICKON u MHUPOBOU

MaTEMaTHYECKON HAYKU
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3. COAEPKAHUE YYEBHOTI'O TIPEIMETA «<MATEMATHUKA»

Cooeporcanue obyuenus 6 1 cemecmpe

1.Yucnaa n BoIpakeHusl.

1.1. HatypanbHnble u uenble uncia. [Ipuznaku qenuMocTH nemnsix uncen. [Ipumenenue
MIPU3HAKOB JCIMMOCTH IEJBIX YHUCell, HAUOObINi oOnuit aenurtens (panee - HOM) u
HauMeHbIee obiiee kpatHoe (ganee - HOK), ocratkoB mo moymto, anroputMa EBkimna s
pelIeHns 3aa4 B IIeTIbIX YUCIax.

1.2. PartmonanpHbie urcna. OOBIKHOBEHHBIE H IECATUYHBIC TPOOH, MPOLICHTHI, 0ECKOHEUHBIC
nepuoauveckue Apoou. ApudMeTHuecKue oneparyy ¢ paoHAIbHBIMU YHCIIaMH,
npeoOpa3oBaHus YUCIOBBIX BhIpaxkeHuil. [Ipumenenue apodeii u IpoIeHTOB i PelIeHus
MPUKIIAIHBIX 33714 U3 Pa3IMYHBIX OTpaciiel 3HaHUH U peaNbHOM JKU3HH.

1.3. leiictButenbHble uncna. PanimoHanbHble ¥ UppalloHalbHbIe yicia. Apudmernyeckue
oTiepaIuu ¢ JeHCTBUTENbHBIMU YuciaMu. [I[puOmkéHHbIe BEIUMCICHMS], PAaBUiIa OKPYTIICHHUS,
NPUKHIKA ¥ OIICHKA Pe3yiIbTaTa BHIYUCICHUH.

1.4. Apudmernyeckuii KOpeHb HATYPAIBHOM CTETIEHU U €r0 CBOWCTBA. JlelcTBus ¢
apu(METHIECKUMH KOPHIMHU HATYPAIbHOU CTETICHHU.

1.5. Crenensb ¢ uensiM nokazaresneMm. CtanaapTHast popMa 3amucH AeUCTBUTEIIBHOTO YHUCIIA.
Hcnonp3oBanue mnoaxondmeil ¢GopMbl 3amucu  ACHCTBUTEIBHBIX  YHCEN JJIS PeIICHHUS
MPAKTUYECKUX 3a7a4u U MpeAcTaBleHus JaHHbIX. CTeneHb ¢ paluOHAIBHBIM

nmokaszareneM U €€  CBOICTBA, CTENEHb C ACHCTBUTEIbHBIM [TOKA3aTEIEM.
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAINX CTENICHH U KOPHH.

1.5. Jlorapugm uncna. CoiictBa norapupma. /lecsaTuynbie U HaTypaidbHbIE JOTapUPMBbI.
[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

1.6. CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC H
ApKTAHTEHC YHCIIOBOTO apTyMEHTA.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
bopMyIbI.

1.7. KommuekcHble uuncna. AnredOpanueckas M TpUTOHOMETpUYeckas (OpMBbI 3arucu
KOMIUIEKCHOTO  4Hucla. Apu(METHUEeCKHe OIlepaldd ¢ KOMIUIGKCHBIMH — YHCIIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCENT Ha KOOpPJAWHATHOM Iockoctu. Popmyna Myaspa.
KopHu n-oil creneHu M3 KOMIUIEKCHOIO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN IS
pemeHns GU3NYECKUX ¥ TEOMETPUIECKUX 3a]1ad.

2. ®ynkuuu u rpadpukm.

2.1. ®ynkius, cnocoOsl 3ananus Gynkun. I'pagux pynkiuu. Bzaumuo odbpatHblie GyHKIMH.
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHu# GpyHkimn. Hynu GyHkmm.

[TpomexyTkH 3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHbIe pyHKIUHU. [lepuonnyeckue GyHKINU.
[TpomexyTk MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbomnbiiee u
HaMMEHbIIIee 3HaYeHNE (PYHKIIMH HA TIPOMEXYTKE.

2.2. JluHeiHas, KBaJipaTHYHAS U IPOOHO-TMHEHHAS (QYHKIIMHA. DIEMEHTApHOE UCCIICIOBAHKE U
MOCTPOEHNE UX TPadUKOB.
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2.3. CrenieHHast QyHKIMSI C HaTypajdbHBIM M II€JbIM ToKa3ateneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK (PYHKIIUU OOpATHOH CTENEHN C
HaTypaJIbHBIM II0Ka3aTEJIEM.

2.4. IlokazarenbHas u orapudmMudeckas GyHKIMU, UX CBOUCTBA U TpapHKH.

2.5. TpuronomeTpuieckas OKpy>KHOCTb, OIPEACTICHUE TPUTOHOMETPUIECKUX (PYHKITHIA
YHCIIOBOrO aprymeHTa. TpuroHomerpuueckue (QyHKIUHU, UX CBOMCTBA U TpadUKH.

2.6. cnonp3oBanue rpadukoB GyHKIMHA 71 PEIICHUS YPaBHEHUN 1 JTMHEHHBIX CHCTEM.
Hcnonp3oBanue  rpadukoB  GYHKIME  UIsI  KCCIENOBAaHUS  MPOIECCOB U
3aBHCUMOCTEH, KOTOpbIE BOSHUKAIOT MPHU PELICHUH 337a4 U3 APYTruX Y4eOHbIX MPEIMETOB U
peasibHOM K13HU. OYHKIMOHAIBHbBIE 3aBUCUMOCTH B PEAJIBHBIX IPOLECCAX U SIBICHUSX.
['paduxy peanbHBIX 3aBUCUMOCTEH.

3. YpaBHeHHs M HepaBeHCTBA.

3.1. YpaBHeHnue, kopeHb ypaBHeHHs. HepaBeHCTBO, pemnenue HepaBeHcTBa. MeTox
UHTEpBaJIOB. Perienne nembix U ApoOHO-pallMOHANBHBIX YPaBHEHUH U HepaBeHCTB. OCHOBHBIE
METOJIbI PEUICHUS ULEeNbIX U JIPOOHO-pPAllMOHAIBHBIX YpPaBHEHHI U HEPABEHCTB.
MHorouieHnsl OT OJHOU NepeMeHHOM. JleleHre MHOroueHa Ha MHOTOYJIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ niensivMu ko3 dunmentamu. Teopema Buera.

3.2. UppaumoHansHbie ypaBHEHUS M HepaBeHCTBA. OCHOBHBIE METO/BI PEIICHUS
MPPaLMOHAIIbHBIX YPaBHEHUI U HEPaBEHCTB.

3.3. [lokazarenpHbIe ypaBHEHUS 1 HepaBeHCTBA. OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTeIbHBIX
YpaBHEHUH U HEPABEHCTB.

3.4. Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBA. OCHOBHBIE METO/Ibl PELLICHUS
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB.

3.5. Pemenue Tpuronomerpuueckux ypaBHeHuil. OT00p KOpHEH TPUTOHOMETPUYECKUX
YPaBHEHHUH C TIOMOIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH. PellieHne TpUroHoMeTpuIecKux
HEPABEHCTB.

3.6. [IpumeHeHne ypaBHEHNH 1 HEPABEHCTB K PEIICHUIO MaTEMaTHYECKHX 3314 U 33724 U3
pa3IUYHBIX 00JIacTel HayKW U peasibHOM *u3HH. [locTpoeHre MaTeMaTHYECKUX MoJIeei
peaIbHOM CUTYallH C TOMOIIBI0 YPAaBHEHHI Y HEPABEHCTB.

3.7. PaBHOCHIJIbHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPAaBEHCTBA.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U

HEPABEHCTB. PelleHne NpuKIaJHbIX 33a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX YPaBHEHUIA.
ITpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO0 MaTEMaTUUECKUX 3a7a4 U 3a]1a4
U3 PA3UYHBIX 00JIacTel HAYKU M peaibHOMN JKHU3HU.

3.8. Marpwuiia cucTeMbl THHEHHBIX ypaBHeHHNA. OnpeieTuTeb MaTPUIIBI 2X2, ero
T€OMETPHUUYECKHI CMBICI U CBOMCTBA, BBIYUCICHUE €r0 3HAYECHM ], IPUMEHEHHE ONPEAECITUTEIS
JUISL pEIIEHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUH. PellieHue npukiaaHbIX 3a/1a4 ¢ MOMOUIBIO
CHCTEMBI JINHEWHBIX YpaBHEHMI. VccieqoBanne NOCTPOEHHON MOJIENH C TOMOILIBI0 MATPULL U
ONIPEAECITUTENEN.

3.9. YpaBHeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

4. Hayajna maTeMaTH4eCKOI0 aHAJIM3a.

4.1. TTocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs TIOCIIE0BaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIETIOBATEIbHOCTH. JIMHEWHBIN U SKCITOHEHIMAIBHBIN pocT. Yucno e. dopmyna ClIoKHbIX
MIPOLICHTOB.
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4.2. Apubmernueckasi 1 reoMeTpuueckas nmporpeccuu. beckoneuHo yobIiBaromas
reomerpuueckas nporpeccusi. Cymma 6€CKOHEYHO YObIBAIOIIEH T€OMETPUYECKON TPOTPECCHH.
dopmyIia CIOKHBIX MPOLEHTOB. VICIonb30BaHNe IPOTPECCUH TSI PEILICHHS PeabHbBIX 3a1a4
IIPUKIIATHOTO XapaKTepa.

4.3. HenpepoiBable pynkuuu. [IponszBoanas ¢pynkunu. ['eomerpudeckuit 1 GU3NYECKHA CMBICIT
npon3BoHOM. [Ipon3BoHbIC 351eMeHTapHBIX QyHKIHI. DOpMyITbl HAXO0XKACHHUS TPOU3BOTHON
CYMMBI, IIPOU3BEIECHUS U YACTHOTO (DYHKIIMH.

4.4 TlepBass u BTOpas NPOM3BOAHBIC (YHKIHMH. YpaBHEHHUE KacaTeIbHOHU K rpaduky
GyHKIIHH.

4.5. Touku pa3pbiBa. AcUMOTOTHI TpadukoB (GyHkuid. CBoiicTBa (yHKIMN HETIPEPHIBHBIX HA
orpeske. IlpumMeHeHHe CBOWCTB HENMPEPBIBHBIX (PDYHKIUH IS pelIeHHus 3aj1a4.

4.6. [IpumMeHeHne TPOU3BOAHON K HCCIEAOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTH H
9KCTpeMyMbl. HaxoxaeHnne HauOONBIIEr0 W HAaUMEHBLIET0 3HAuYeHHUs (YHKIHUU Ha
otpeske. [IpumMeHenue npou3BOAHOM Ul HAXOKICHUS HAUTYUILEero pelieHus B PUKIaJHbIX
3ajjauax, JJs OIpeeseHUsl CKOPOCTH Ipoliecca, 3aJaHHOTo popMyJIoi niaH rpaukoMm.

4.7. IlepBooOpa3Has. Tabnwuia neppooOpa3HbIX. [IpaBuia HaX0XACHUS IEPBOOOPA3HBIX.

4.8. nTerpai, ero reoMeTpudeckuii u pu3nueckuii cMpici. Beruncnenue uurerpana no
dopmyne Herorona—JleiOHua.

4.9. [IpumeHeHne UHTETpaa ISl HAXOXKACHUS TUIoMaiel MmIockux Guryp u 00bEMOB
TreOMETPHUYECKUX TEIL.

4.10. TTpumeps! perenuit tudGepeHnaIbHBIX ypaBHEHHH. MaTemaTnueckoe MOASTUpOBaHHE
peabHbBIX MPOLIECCOB C MOMOILBIO AU(PepeHINaTbHBIX YPABHEHUH.

Cooeporcanue obyuenus 6o 2 cemecmpe.

5. MHo:KecTBa M JIOTHKA.

5.1. MHoxecTBO, onepanuu Haja MHokecTBamu. [lnarpammsl Oinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOT'O ammnapaTa Jjsl ONMMCAaHUs pealbHbIX MPOLIECCOB M SBJICHUH, MpU
pelIeHNH 331249 U3 APYrUX YIeOHBIX MTPEIMETOB.

5.2. Metoa MaTeMaTHYECKOM HHAYKIIUU. DJIEMEHThl MaTEMaTHUYECKOM JTOTHKH.

6. IlpsiMble M MUIOCKOCTH B MPOCTPAHCTBE.

6.1. OcHOBHBIE OHATHS cTepeoMeTpuu. Touka, mpsimasi, TUIOCKOCTh, MPOCTPaHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS 13
HUX.

6.2. B3auMHOe pacrnojoXeHne NPsSMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapauieibHbIe U
CKpeluBaromuecs npsmole. [lapamienbHOCTh TPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE:
napajesbHble IPsSMbIEe B IPOCTPAHCTBE, MAPAICIBHOCTD TPEX MPSIMBIX, MApaJUIEIbHOCTD
IPSIMOM 1 TUTOCKOCTH. YTJIBI C COHAITPABICHHBIMH CTOPOHAMH, YTOJ MEXIY MPSIMBIMH B
MIPOCTPAHCTBE.

6.3. TlapaymuteabHOCTH MIIOCKOCTEH: MapauieTbHbIe TNIOCKOCTH, CBOWCTBA MapauIeIbHBIX
miockoctert. [IpocTeitmue nmpocTpaHcTBEHHBIE (PUTYPHI HA TIIIOCKOCTH: TETPadp, KyoO,
napasuiesienune1, HoCTPOEHUE CeUeHH.

6.4. IlepneHIUKYISAPHOCTh TNPSAMOW U TUIOCKOCTH: NMEPIEHAUKYISAPHBIE TpSMBIC B
IPOCTPAHCTBE, NMPSIMbIE MapauleIbHbIE U NEPIEHANKYIISAPHbIE K IIJIOCKOCTH, PU3HAK
NEePIEHANKYIIPHOCTH MIPSIMOI U TUIOCKOCTH, TEOPEMa O MPAMOM MepreHANKYIIpHON
IJIOCKOCTH.
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6.5. Yrasl B MpOCTPaHCTBE: YTOJI MEXKY MPSIMON U TIJIOCKOCTBIO, ABYTPAHHBIN Yo, IMHCHHBIN
yroJi AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSIHUE OT TOYKHU JI0 MIJIOCKOCTH,
paccTosiHUe OT MPSAMOU J0 IMIOCKOCTH, POEKIHs (PUTYPHI HA TUIOCKOCTH. 6.6.
IlepneHqUKyYISIPHOCTD IIJIOCKOCTEM: IIPU3HAK IIEPIICHIUKYIIPHOCTH JBYX IIOCKOCTEH.
Teopema o0 TpEX NEpHEHAUKYISAPAX.

7. MHOTOrpaHHUKH.
7.1. Ilousarue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHHKA, BBIITYKJIBIC U

HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEPTKA MHOTrOrpaHHuKa. [Ipu3ma: n-yroiapHas npusma,
I'paHU U OCHOBaHMS IIPU3MBI, IPSMasi M HaKJIOHHAs IPU3Mbl, OOKOBasl U MOJIHAs IOBEPXHOCTh
npusMel. [lapamienenunen, npsAMOyroJbHbIN Napajieenunes u ero csoicrea. [fupamuna: n-
yrojibHasi MMpaMuia, TpaHu U OCHOBAHUE MUPaMHUIbl, OOKOBas U MOJIHAS IOBEPXHOCTh
IIMPAMHU/JIBL, TPABUIIbHASA U YCEYEHHAs MMPaMUIa. DJIEMEHTHI IPU3MBI U IUPAMUJIBIL.

7.2. IlpaBuiibHbIE MHOTOTPAHHHUKH: TIOHATHE MPABUIBHOTO MHOTOTPAHHUKA, ITPABHIIbHAS
pu3Ma U NpaBuiIbHAs IMpaMK/ia, IPaBUIIbHAS TPEYroJibHas MUpaMuia U MpaBUIbHBINA
TeTpa’ip, Ky0. [IpeacraBienne o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdIp, TOACKA AP
ukocadip. CeueHus: IpU3Mbl U TUPAMU/IBL.

KpaTuaiinme mytu Ha NOBEpXHOCTH MHOrorpaHHuka. Teopema Diinepa. [IpocTpancTBeHHas
teopema ITudaropa. CpolictBa pédep n O0OKOBBIX I'paHEH MPaBUILHON MHPAMUIBL.

7.3. BplumcneHue SJEMEHTOB MHOTOTPAHHHWKOB: pé&Opa, nuaroHanw, yribl. [Lmomans
OOKOBOM NOBEPXHOCTU U IOJIHOM MOBEPXHOCTH MNPSAMON NPU3MBI, IUIOLIA/b OCHOBAHM,
TeopemMa O OOKOBOW IMOBEPXHOCTH MPAMOW Mpu3Mbl. [lnomanas OOKOBOW MOBEPXHOCTH U
IIOBEPXHOCTU IIPABWJILHOW NMUPaMU/IbI, TEOPEMA O IIJIOLAJHA YCEUEHHOW UPAMHUIBI.

7.4. CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOYKH, MPSAMOM, MIOCKOCTH.
ONeMEeHTbl CHUMMETPUM MpPaBWIBHBIX MHOIOIpaHHUKOB. CuUMMETpus B IPaBUIbHOM
MHOTOTPaHHHUKE: CUMMETpUs Mapajiesienuiesa, CHUMMETPUS MPABWIBHBIX  IPU3M,
CUMMETpUs  MNPaBUIBHOW  NHpaMUIbl.  ODJIEMEHThl CHUMMETPUUM B  HHUpaMujax,
napajuleJIenuIe1ax, IpaBUIbHbBIX MHOTOIPaHHUKAX.

8. Tesa Bpamenus.

8.1. Llunuuapuueckas MOBEPXHOCTh, 0Opa3yrolye LWIMHAPUYECKOH IMOBEpXHOCTH, OCh
WINHAPUYECKOW MoBepXxHOCTH. Llunmmuap: ocHoBaHMS M OOKOBas IOBEPXHOCTb,
o0pa3yrolias 1 och, MO0 OOKOBON M MOJHON MOBEPXHOCTH.

8.2. KoHnveckass  MOBEPXHOCTH, 0Opasyrommne KOHUYECKON MIOBEPXHOCTH, OCh U
BepIlIMHA KOHMYeCKOM moBepxHocTH. KoHyc: ocHOBaHHMe M BeplIMHA, oOpasyroas U OcCh,
ionia b OOKOBOM M TMOJHOW MOBEPXHOCTH. YCEYEHHBIH KOHYC: OOpa3yrolive M BBICOTa,
OCHOBaHUs U OOKOBasi MOBEPXHOCTb.

8.3. Cdepa u map: ueHTp, paguyc, AUAMETp, IUIOIMIAAb MOBEPXHOCTH cdepbl. Bzaumuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTelbHas IJI0CKOCTh K cepe, momaas cQepsl.

8.4. KomOuHammu Ten BpamieHWs] ¥ MHOTOTPAaHHWKOB. MHOTOTPAaHHUK, ONMUCAHHBIA OKOJIO
cdepsl, cepa, BIUcCaHHasi B MHOTOI'PaHHUK, WM TEJIO BpALLEHUS.

[Tepeceuenue cdeps! u mapa c miockoctbo. Kacanue mapa u chepsl minockocteto. [Tonstue
MHOT'OT'paHHHKA, OMUCAHHOTO OKOJIO cepsl, chepbl, BIMCAHHON B MHOTOTPaHHUK WU TEJIO
BpalllCHUS.

8.5. IlonsiTie 06 00BEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEII.

Teopema 00 00bEME MPAMOYTOIBLHOTO Tapajjienenuneaa u ciaeacTBus u3z He€. OO0BEM
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pSIMON M HAKJIOHHOW TPHU3MBI, WJIMHIpA, TUpaMUIsl U KoHyca. OO0BEM mIapa, MapoBOTO
CerMEHTa U IJIOUIa/lb CQepHl.

8.6. IlomoOubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH TTOBEPXHOCTEH,
o0béMamMu 1o100HBIX Ten. CedeHus mwMHApa (MapajuieNbHO U MEPHEHIUKYISIPHO OCH),
CEUEHUs KOHyca (IapajjIeIbHOE OCHOBAHUIO U IPOXOJSLIEE 4Yepe3 BEPIIUHY), CEUCHHS
niapa.

Pemenue 3a1a4 Ha MIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOMIOB.

8.7. IlocrtpoeHue cedeHMH MHOIOIPDAaHHMKOB M TeJ BpAIlEHUs: CEYeHMs LMIMHIpa
(mapajuienbHO U MEPHEHIUKYISIPHO OCH), CEYeHMsI KOHyca (MapajulebHOE€ OCHOBAHUIO U
IIPOXOJAIIEE YEPE3 BEPIIUHY), CEUEHHUS 11apa, METO bl IOCTPOEHUS CEUEHUI: METO/1 CIIENI0B,
METOJl BHYTPEHHEI 0 IPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYILEH INIOCKOCTH.

9. BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE.

9.1. BekTop Ha IJIOCKOCTH U B NpocTpancTBe. HyneBo BEKTOp, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEApPHBIEC, COHAIPABIEHHBIE M IPOTUBOIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpPOB. J[eHCTBUS C BEKTOpPAaMHU: CIOXKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uucio. CBOWCTBa yMHOXXEHMs BEKTOpa Ha
YHCIIO.

9.2. [loHsATHE KOMIUTaHAPHBIE BEKTOPHI. [Ipn3Hak KoMIiaHapHOCTH TPEX BEKTOPOB. [IpaBmio
napajuienenunena. Teopema o pas3IoKEHUN BEKTOpA MO TPEM HEKOMIUIAaHAPHBIM BEKTOPAM.
Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPABUJI ACUCTBUI C BEKTOPaMHU.

9.3. [IpsimoyronpHast cucTeMa KOOpAuHAT B mpocTpaHcTBe. Koopawnatel BekTopa. CBsi3b
MEX1y  KOOpAMHATaMU BEKTOpa M KoopAuHaramu Toyek. [Ipocreiimme 3amauu B
KOOpJMHATaX.

9.4. Yron mexny Bektopamu. CKaJsipHO€  NPOU3BEJCHUE BEKTOPOB. Boruncnenune
YTJIOB MEXIY OPSIMBIMU UM TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ IIpU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

10. BeposSiITHOCTDH M CTATHCTHKA.

10.1. T'pad, cesa3ueni rpad, nmyrd B Tpade: mukibl u menu. CrerneHb (BaJIEHTHOCTH)
BepiuHbL. ['padsl Ha mockocth. [lepeBssi.

10.2. KombunaTropHoe mpaBmiio yMHOXeHHs. [lepectaHoBKH U ¢akTopuan. PasMemnienus u
coyeranus. Yucno coueranuil. @opmyna 6unoma Hetotona. Tpeyronbuuk [ackans.

10.3. Co6biTs. Onepanuu Hajg cOOBITUAMU: TTepecedeHne, 00beInHEHHE, TPOTUBOMOI0KHbIE
coObITus. [lnarpammsel Diiiepa.

10.4. Cnyuaiinble S5KCIEpUMEHTHI (OIBITHI) M CIyYaiiHbIe COOBITHS. DIeMEHTapHbIE COOBITUS
(ucxomer). BeposTHOCTH ciydailHOrO COOBITHS. bBiM30CTH  YacCTOTHI M BEPOSATHOCTH
coObITuii. CiryyaiiHbl€ OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.
BeposTHOCTH cOOBITHI B ONBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
dopMyna CI0KEHHUS! BEPOSITHOCTEH.

10.5. HezaBucumbie coObITHsI. YMHOKEHHE BEPOSTHOCTEH. Y CIIOBHAS BEPOSTHOCTh. JlepeBo
Cly4alHOro sKkcrepuMenTa. @opmyia noaHoi sepoarHoctu. Popmyna balieca.

10.6. bunapublii ciay4aliHeli ONBIT (MCHBITAHWE), ycleX M Heyaaya. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 nepBoro ycrexa. Cepusi HE3aBUCUMBIX
ucneITaHui bepryim.

10.7. Cnyqaitnas BenumumnHa. Pactipenenenue BeposTHOCTEH. J(narpamma pacnpeneneHus.
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[Tpumeps! pacnpezeneHuii, B TOM YHcie, FEOMETPHUECKOe M OMHOMHAIIBHOE.

10.8. [IpencraBieHne NaHHBIX ¢ MOMOIIBI0 TabuI 1 auarpamMm. CpenHee apudMeTudeckoe,
MenuaHa, HauOoJiplllee M HAaWMEHbIEE 3HAUCHHs, pa3Max, TUCIEPCHS M CTaHJApTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

10.9. YwucnoBble XapaKTEpUCTUKU CIIydailHbIX BEIMYMH: MAaTEMAaTH4ECKOE OXXUIAHHUE,
JMCIIepcUs M CTaHAAPTHOE OTKJIOHeHWe. Ilpumepsl NpUMEHEHUS MaTeMaTHYeCKOro
O’KU/IaHus, B TOM YMCJIE B 33]]a4aX U3 NOBCEJHEBHOM KU3HU.

10.10. HepaBenctBo YeOrbiméra. Teopema Ueopiméra. Teopema beprynau. 3akoH 00X
yrcen. Beibopounslii MeTon uccnenoBanuii. Beibopounsie xapaktepuctuki. OleHUBaHHE
BEPOSITHOCTH COOBITUSI 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mHpOCTEHIIMX THIOTE3 C
MIOMOUIbIO U3YUEHHBIX PACIPENETICHU.

10.11. MaremaTtudeckoe OXHJIaHUE CIy4alHOW BeIW4YUHBI (pacmpexnenenus). [Ipumeps
OPUMEHEHHUs MAaTeMaTHYecKOro OKUAAaHus (cTpaxoBaHue, jotepes). MaremaTuueckoe
OXujaHue OuHApHOM ciy4aiHOM BenuuuMHBL. MaremaTHyeckoe OXXHUIAaHUE CYMMBI
CllyyaliHbIX BeJIMYMH. MaTeMaTHuecKoe OXHJaHHE TeOMETPUYECKOro U OMHOMHAIILHOTO
pacupeaeacHui.

10.12. [qucnepcus W CTaHAAPTHOE OTKJIOHEHHE CIYYaliHOW BEIMYMHBI (pachpeesieHus).
Jucnepcust OuHapHON ciay4aiiHOM Benn4YMHbI. MaremMaTndeckoe 0XKUIaHue MPOU3BEICHUS U
JMCIIEpCHUs CyMMbl HE3aBHCHMBIX ClIydyallHbIX BeauuuH. Jlucmepcust M craHAapTHOE
OTKJIOHEHHE OMHOMHMAJIBHOIO pacnpeaeneHus. Jlucmepcuss M craHAapTHOE OTKJIOHEHHE
TreOMETPUUECKOr0 pacIpeieIeHusl.

10.13. HempepsIBHBIE CiTydaiiHbIe BETMYUHEL. [[prMepsl HENTPepBIBHBIX CITyYaifHBIX BEITHMYHH.
[TonsiTre 0 miaOTHOCTU pactpeneneHus. OyHKIUA MIIOTHOCTH BEPOSITHOCTH paclpeiesiCHusI.
PaBHOMepHOE pacmpeneneHue U ero CBOMCTBa. 3agaud, MPUBOASAIINE K MOKAa3aTEIbHOMY
pacnpeneneHuo. 3anadd, MPUBOAAIIME K HOPMalbHOMY pacnpeaeneHuto. OyHKuus
IUIOTHOCTH  BEPOATHOCTH  IOKa3aTeJIbHOrO  pacmpeneneHus, (QyHKUUS IUIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO pacnpezeneHus. OyHKIUs I0THOCTU U CBOWCTBA HOPMAJIBHOTO
pacnpeneseHusl.

10.14. TlocnenoBaTenbHOCTh OAMHOUYHBIX HE3aBUCHUMBIX COOBITHH. 3aqauu, MPUBOISAIIUE K
pacupenenenuro I[lyaccona.

10.15. KoBapmanusi aByX ciydailHbIX BenwmuuH. KoddduuumeHT auHEHHONH KOppEISIHH.
CoBMecTHBIE HaOMIOJEHUS JIBYX BeIMYMH. BbIOOpOUHBI KOA(D(PUIMEHT KOppensuuu.
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4. TEMATUYECKOE INTAHUPOBAHUME YYEBHOI'O TIPEJIMETA «MATEMATUKA)

N(_) KOZ[])I npeaAMEeTHbIX, MeTallPpeAMETHbIX, IHYHOCTHBIX
Tema 3anaTHS O0beM | pesyJabTaToB, GOPMHUPOBAHMIO KOTOPLIX CIIOCOGCTBYET
n/n B yacax 3JIEMEHT MPOrPaMMbI
2 3 4
Pa3nes 1. Uncia u BeipaxeHus. 17
HarypainbHbie u 1iesbie yncia. [Ipu3Haku aenumMocTs nenbix yucel. [Ipumenenue JIPssl, JIPoB2, JIPoB3, JIPoB4, JIPoBS; MPeal, MPen2,
o o MPcn3, MPcad, MPca5, MPcn6, MPcn7; TIPS
1 MPU3HAKOB JCITUMOCTH IEJIBIX YHCEell, HAanOOJIbIHNi o0muii genurens (nanee - HO) 5
' HanMeHbIee obiee kpatHoe (nanee - HOK), octatkos mo Moaysto, anroputma EBkiuia
JUTS PEIEHUs 3aa4 B LEJIbIX YKCIIax.
Ilpakmuueckoe 3ansamue. PanyionanbHbie yncia. OOBIKHOBEHHBIC U JCCATHYHBIC IPOOH, JIPral, JIPrs2, JIPre3, JIPre4, JIPre5, JIPreo, JIPre7;
2. 2 MP6axl, MP6nn2, MP6an3, MP6nn4, MP6ans5, MPGnn6
IIPOIICHTHI, 0ECKOHEUHBIE TIEPUOJHUUECKUE IPOOH. ApUPMETHUECKHE OIEPALIUH C
paMOHATLHBIME YHCIIAMH, TIPEOOPa30BaHMsI YHCIIOBBIX BBIPAXKCHHUH.
JleficTBUTEeNbHBIE YMCla. PannoHanbHBIE W UppaloOHalbHBIE Yucha. Apudmernyeckne JIPcsl, JIPocs2, JIPoce3, JIPace4; MP6ual, MPoni2,
o .. MPoun3, MPoun4, MPounsS, MPoun6, MPoua7,
3. omepanMyu ¢ JEWCTBUTEIBHBIMM YHCIaMH. [IpUOIMKEHHBIE BBIYMCICHHS, IpaBHia 2 MP6ua8, MP6ral L, MP6ua 2, MP6wal3, MP6wild
OKPYTJICHHS, TPUKHIKA U OI[EHKA Pe3y/IbTaTa BEIYUCICHUI
4 Ilpakmuueckoe 3anamue. AprupMeTHICCKUN KOPSHb HATYPATIBHOM CTETICHU U €T0 2 JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPrs6, JIPre7;
' . . . MPol, MPo2, MPo3, MPo4, MPo5; ITP1
cBoiicTBa. JleHcTBUs ¢ apu(h)METHIECKUMH KOPHIMHU HATYPaJIbHOM CTEICHH.
Crenenb ¢ 1nensiM mokazateneMm. CranmapTHas (opMa 3aliCH JCHCTBUTEILHOTO YHCIIA. JIPscel, JIPacB2, JIPace3, JIPace4; MPGual, MPoua2,
Wcnonb3oBanue mnoxaxonsmied  Gopmbl  3amucu CHCTBUTEIBHBIX  YHUCE | MPOu23, MPowzd, MPOuas, MPGuA6, MPOaT.
5. I AXOATI p A T Tt 2 MP6uz8, MPGul 1, MPGHa12, MP6unl3, MPGuxl4
pelIeHus IPAaKTHYECKHUX 3a/1a4 U MPeACTaBIeHus TaHHbIX. CTENEHh ¢ paldOHAIbHBIM
noKa3aTreJieM u e€ CBOMCTBA, CTCIICHb C JICHCTBHTEIBHBEIM ITOKA3aTEIICM.
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[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUN, COACPIKAIIMX CTEICHH U KOPHH.

Ilpakmuueckoe 3anamue. Jlorapudwm uncna. Cpoiicta orapudma. Jlecaruanspie u

JIPre1, JIPrB2, JIPTB3, JIPTB4, JIPTBS, JIPTBO6, JIPTR7,

6. . 2 MPol, MPo2, MPo3, MPo4, MPo5; TTP1
HaTypayibHbIe Torapudmel. [IpeoOpazoBaHue BeIpaKCHHIA, COICPIKANTNX JOTapru(MEIL.
Texywyuii KOHmpo1b- mecmuposanue.
CuHyC, KOCHHYC, TaHT€HC, KOTAaHICHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
N MPol, MPo2, MPo3, MPo4, MPo5; TIP1
7. ApKTAHTEHC YUCIOBOrO aprymenta. [IpeoOpa3oBaHHEe TPHTOHOMETPUYECKHX BBIPAXKCHHIA. 2
OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYIIBI.
KomrutekcHble umcna. AsreOpandeckas M TPUTOHOMETpHUecKas (opMbl 3amucu JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
8. 2 MPoaal, MP6aa2, MP6na3, MP6na4, MP6naS, MP6i1n6
KOMIUICKCHOTO 4ucia. ApudMeTnyeckue omnepauud ¢ KOMIUICKCHBIMH YHCIIAMU.
N300paxkeHre KOMIUICKCHBIX YMCEN Ha KOOPAWHATHOM TIIOCKOCTH.
Camocmoamensnas paboma ooyuarowuxca. @opmyna Myaspa. Kopau n-oii creneHu JPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPre7;
MPoazal, MP6nn2, MP6ina3, MP6na4, MPonaS, MP6na6
9. U3 KOMIUIEKCHOTO 4yKcia. [[puMeHeHHe KOMIUIEKCHBIX YHCEN ISl PEIIeHUS (HH3MISCKUX 1
U FTEOMETPHYECKHUX 3a/1a4.
Paznen 2. ®yHkuuu U rpagukm. 12
@ynkuus, crnocoObl 3amanus GyHkuuu. ['paduk ¢ynknum OOnactb ompeneneHus u JIPrsl, JIPrs2, JIPrs3, JIPrs4, JIPrs5, JIPrs6, JIPrs7;
MHOXECTBO 3HadeHWil ¢yHkiuu. Hymun ¢ynknuu. [IpomexyTku 3HAKOMOCTOSHCTBA. MPol, MPo2, MPo3, MPo4, MPos; TIP1
10. YérHple M HE4ETHble (DYHKLHUU. [lepuoanueckue ¢yHknuu. [IpomexyTku 2
MOHOTOHHOCTH (yHKIMHA. MakCUMyMbl ¥ MHHHMYMbI QyHKuuu. HaumGonbinee u
HaWMEHbIIIee 3HAYCHHE (PYHKIIUH HAa IPOMEIKYTKE.
11 JIuneiiHast, KBaipaTHYHAast M APOOHO-THHEHHAsT GYHKINU. DIeMEHTapHOE HCCIIeIOBAHUE ) JIPosl, JIPaB2, JIPog3, JIPoB4, JIPo85; MPenl, MPea2,
) MPcna3, MPca4, MPcaS, MPcn6, MPcn7; TIPS
U ocTpoeHue ux rpadukoB. BzaumHo oOpatHbie HYHKIINH.
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Ilpakmuueckoe 3anamue. CreneHHas QYHKIMS € HaTypaJbHBIM M IEIBIM

JIPre1, JIPrB2, JIPrB3, JIPTB4, JIPTBS, JIPTBO, JIPTB7,

12. . . . . 2 MPol, MPo2, MPo3, MPo4, MPo5; TIP1
nokaszareneM. EE€ cBoiictBa u rpaduk. CBoiicTBa U rpaduK KOPHS N-Oi CTEICHU Kak
GbyHKIMH 0OpATHOM CTENICHH C HATYPAIbHBIM ITOKA3aTelIeM.
13 Ilpakmuueckoe 3anamue. TlokazarenbHas u Jsorapudmuyeckas (QYHKIHH, HX 2 JIPagl, JIPos2, JIPB3, JIPog4, JIPosS; MPenl, MPen2,
) CBOMCTBA I Fpa(l)I/IKI/I MPcn3, MPca4, MPcaS, MPca6, MPca7; I1P5
Ilpakmuueckoe 3anamue. TpuroHomeTpudeckass OKPYKHOCTb, OIPEICIICHUE JIPagl, JIPos2, JIPe3, JIPog4, JIPosS; MPenl, MPen2,
o MPcna3, MPcn4, MPcnS, MPcn6, MPca7; TIPS
14. TPUTOHOMETPUYECKHX  (DYHKIMHA  YHCIOBOrO  aprymMeHTra. TpHrOHOMETPUYECKHE 2
(GyHKIWHU, UX CBOMCTBA U TpaduKH.
Texyuyuit KOHMPO.Ib- RUCbMEHHBLIL ORPOC.
Hcnons3oBanue rpapuKoB GYHKIHIA /IS PELHICHUS YPAaBHEHUH U JINHEHHBIX CHCTEM. JIPre1, JIPr2, JIPre3, JIPred, JIPrsS, JIPre6, JIPre7;
Wcnonp3oBanne  rpadukoB  (GYHKOMHA ~ JUISE  MCCICAOBAHHS  IPOIECCOB U MPGaxl, MP612, MPOmn3, MP6and, MPGans, MPGn6
15. 3aBUCHMOCTEH, KOTOpbIC BO3HHMKAIOT MPH PEHICHUH 3a7ad U3 JAPYIHX yd4eOHBIX 2
[PEAMETOB U pealibHOM Ku3HH. DYHKIIMOHATBHBIC 3aBUCUMOCTH B PEalIbHBIX MPOIIeccax
U sIBJICHUSX. | pauKu peanbHbIX 3aBHCHMOCTEH.
Pa3nen 3. YpaBHeHUsI U HEPAaBEHCTBA 19
VpaBHeHue, KOpeHb ypaBHeHus1. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTo JIPssl, JIPB2, JIPoB3, JIPoB4, JIPoBS; MPenl, MPen2,
o MPcna3, MPcn4, MPcn5, MPcn6, MPcn7; TIPS
UHTEpPBAIOB. PereHne nesbix u ApoOHO-PaHOHATBHBIX YPaBHEHHIA H HEPABEHCTB.
16. OCHOBHBIC METO/IBI PEUICHHs [EIbIX W JPOOHO-PAIHOHAIBHBIX YPaBHCHUH U 2
HEpaBEHCTB. MHOTrOUWIEHBI OT OJJTHOM NIEPEMEHHOMN. JleleHre MHOrO4JIeHa HA MHOTOYJIEH ¢
ocratkoM. Teopema be3y. MHorousens ¢ niensiMu ko3 duimenramu. Teopema Buera.
17 Ilpakmuueckoe 3anamue. VIppaunoHanbHbIE YpaBHEHUS U HepaBeHCTBA. OCHOBHBIE 2 JIPrel, JIPrs2, JIPre3, JIPred, JIPrs5, JIPre6, JIPre7;
' N MPol, MP02, MPo3, MPo4, MPo5; TTP1
METO/IbI PEIICHHsI HPPALIMOHATIBHBIX YPABHEHUI U HEPaBEHCTB.
Ilpakmuueckoe 3ansamue. TlokazatenbHble ypaBHEHUs U HepaBeHCTBA. OCHOBHbBIC JIPre1, JIPre2, JIPre3, JIPred, JIPrsS, JIPre6, JIPre7;
18. o 2 MPcol, MPco2, MPco4, MPco5, MPco6, MPco7; TIP2;
METO/IbI PEIICHHS TIOKA3aTeIbHBIX YPABHEHUIT U HEPABEHCTB. [1Po
Tekyuwyuii KOHmpob -mecmuposanue.
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JIPagl, JIP382, JIP383, JIP38B4, JIP3BS5; MPcal, MPca2,

19 Ilpakmuueckoe 3anamue. Jlorapupmuueckrue ypaBHEHUS 1 HepaBeHCTBA. OCHOBHBIE 2
' o MPcn3, MPcn4, MPcn5, MPcn6, MPcn7; TIPS
METO/IbI PEIICHHs JTOrapu()MUUECKUX YPABHEHUI U HEPABEHCTB.
Ilpakmuueckoe 3anamue. PerieHrie TPUrOHOMETPUYECKUX ypaBHeHHH. OTOOp KOpHEH JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
o o MPo6nal, MPonn2, MP6in3, MP6in4, MP6naS, MPGin6
20. TPUTOHOMETPUYECKUX YPABHEHHI C TOMOIIBIO TPUTOHOMETPUIECKOU OKPYKHOCTH. 2 A 8 8 8
PelieHrie TPUrOHOMETPUYECKMX HEPABEHCTB.
Tekywiuit KOHmpoIb — NUCLMEHHBLIL ONPOC.
[TpuMeHeHre ypaBHEHHUI ¥ HEPABCHCTB K PELICHUIO MaTEMAaTHUCCKUX 3a1a4 M 337134 U3 JIPacsl, JIPac2, JIPoce3, JIPace4; MPOul, MPOHI2,
21. a3JIMYHBIX 00JacTed HAYKU U pealibHOU »)u3HU. [locTpoeHne MaTeMaTHYECKUX MOJIEIEH 2 MPG6un3, MP6und, MP6uas, MP6un6, MPour7,
p y p : p A MPGua8, MPGual 1, MPGun12, MP6ual3, MPGul4
peabHOM CUTYyaIHH C TOMOIIBIO YPAaBHEHUI U HEPABEHCTB.
Ilpakmuueckoe 3ansamue. PaBHOCUIIBHBIC CUCTEMbI U CHCTEMBI-CIICACTBHUSL. JIPral, JIPrs2, JIPrs3, JIPre4, JIPrs5, JIPrso, JIPrs7;
22. o 2 MPol, MPo2, MPo3, MPo4, MPo5; ITP1
PaBHOocHIbHBIE HepaBeHCTBAa. CHCTEMBI H COBOKYITHOCTH PAIllMOHAIBHBIX YPAaBHEHHUM 1
HEpaBEHCTB. PellicHre MPUKIIAJHBIX 33/1a4 ¢ TIOMOIIBIO CHCTEMbI JIMHEHHBIX YPABHEHHIA.
Marpuiia CHCTEMbI IMHEHHBIX ypaBHEHHN. ONpeaeuTeNlb MATPHUIIBI 2X2, ero JIPral, JIPrs2, JIPrs3, JIPre4, JIPre5, JIPre6, JIPre7;
o o MPonzal, MP6aa2, MPona3, MP6na4, MPonaS, MP6ia6
T€OMETPHUECKUI CMBICT M CBOMCTBA, BHIYMCIIEHUE €0 3HAYEHHUS, IPUMEHEHHUE
23. OTPEETUTEIIS ISl PEIICHUS] CHCTEMBI INHEHHBIX YpaBHEHHH. PellleHue mpuKIaIHbIx 2
3a71a4 ¢ TIOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEeHU#. MccienoBanne moCTPOSHHOW MOIEIH
C ITOMOIIBIO MATPHII U OIPEIETUTEIEH.
24 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH. 2 JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPre7;
' MPOoazal, MP6nn2, MP6ina3, MPGna4, MPonaS, MP6na6
Camocmoamenvnasn paboma obyyaroujuxca. IIpuMeHeHne ypaBHEHUH, CUCTEM U JIPscsl, JIPacs2, JIPace3, JIPace4; MPoual, MPonn2,
25. 6 o 1 MPoun3, MPoun4, MPounsS, MPoun6, MPoua7,
HEPABEHCTB K PENIEHUIO MaTEMAaTHUYECKHX 3a/1a4 M 3a/1a4 U3 Pas3IMYHbIX 00J1acTel HAYKH U MPGi8, MPGil 1, MPGal12, MPGwal 3, MPGml4
peanbHON KU3HU.
Pasnea 4. Hayaa MmaTeMaTHYECKOIr0 aHAJIM3A. 18
26. ITocaenoBaTeabHOCTH, CIIOCOOBI 3aaHus II0CJIEN0BATEILHOCTEH. MOHOTOHHEIE 2 JIP3cBl, JIPacB2, JIPace3, JIPace4; MPGual, MPoua2,
o o o MP6un3, MPoun4, MPounsS, MPoun6, MPouna7,
MOCJIe0BATEbHOCTH. JINHEWHBIN M SKCITIOHEHIIMAIBHBIN pocT. Hucio e. ®opmyia
. . aTcMaTHuKa TpaHUIla n3
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CJIOKHBIX ITPOLCHTOB.

MPoun8, MPounl1l, MP6ual2, MPounl3, MPounl4

Ilpakmuueckoe 3anamue. Apudmernyeckas U reOMETPUYECKast IPOTPECCUU.
beckoneuno yObIBatomiast reomerpuueckas nporpeccus. Cymma 6ecKOHEYHO yObIBaromiei

JIPre1, JIPrB2, JIPTB3, JIPTB4, JIPTBS, JIPTBO, JIPTRB7,
MPol, MPo2, MPo3, MPo4, MPo5; T1P1

27. .
reoMeTpUYecKoi mporpeccun. opMyiia CIOKHBIX POLEHTOB. Vcronb3oBanue
HPOrPECCHH JUTS PEIICHHUS PeTbHBIX 3a/1a4 IIPUKIIJIHOIO XapaKTepa.
Ipakmuueckoe 3anamue. HenpepbiBubie GyHKImu. [Ipon3BoaHas GyHKIHH. JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPre6, JIPrs7;
o o o MPonzal, MP6aa2, MPona3, MP6na4, MPonaS, MP6ia6
28 ['eomerpuyeckuii 1 GU3MIECKHUN CMBICT TPOU3BOAHOM. [IpON3BOIHBIC 37IEMEHTAPHBIX
' bynakuuit. @opMyIIbl HAXOKICHUS TPOU3BOTHON CYMMBI, IIPOM3BEICHUS U YACTHOTO
bynkuuii. TeKyuwuit KOHmMpoIbL — mecmuposanue.
[lepBasi 1 BTOpas NpPOM3BOJHbIC (YHKUIMHU. YpaBHEHHE KacaTeIbHOH K rpauky JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPre7;
29. o o o MPoazal, MP6nn2, MP6ina3, MP6na4, MPonaS, MP6na6
¢bynkuuu. Touku pa3pbiBa. ACUMITOTH rpadukoB ¢pyHkuuit. CBoricTBa (GyHKIHIA
HETIPEPBHIBHBIX HA OTPE3KE.
Ilpakmuueckoe 3anamue. TlpuMeHeHHe TMPOU3BOAHON K HCCICIOBAHUIO (PYHKIUIA JIPosl, JIPaB2, JIPoB3, JIPoe4, JIPoBS; MPeal, MPen2,
MPcn3, MPca4, MPca5, MPca6, MPca7; I1P5
Ha MOHOTOHHOCTB M 9KCTpeMyMbl. Haxosx/ieHne HauOOJbIIEro M HAWMEHBILIETO
30. 3HaueHUs] (QYHKIUH Ha OTpe3ke. [IpruMeHeHne MPOU3BOIHOM TSl HAX 0K ICHUSI
HAWTYYIIero PelIeHUs] B IPUKIIAIHbIX 3aa4aXx, Ul ONPeIeSICHUs] CKOPOCTH Ipoliecca,
3aJJaHHOTO (OPMYJIOi MK rpaduKoOM
31 [TepBooOpa3nas. Tabnuia nepBoodpa3ubix. [IpaBuita HaXOXKICHUS TIEPBOOOPA3HBIX. JIPrel, JIPre2, JIPre3, JIPre4, JIPrsS, JIPreo, JIPrs7;
’ MPOoazal, MP6nn2, MP6na3, MPGna4, MPonaS, MP6na6
32 Ilpakmuueckoe 3anamue. VHTETpas, €r0 TEOMETPUYCCKUI U (PU3UYESCKUN CMBICII. JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
' . MPol, MP02, MPo3, MPo4, MPo5; TIP1
Brruncnenue nnrerpana no ¢popmyne Herorona—Jleitbuuna.
Ilpakmuueckoe 3anamue. IlpyuMeHEeHNE MHTETpaIA JUTT HAXOXKICHHS TUIONIAIeH TIOCKUX JIPscsl, JIPocs2, JIPoce3, JIPace4; MPOual, MPoni2,
33. ¢buryp u 00bEMOB TEOMETPUUECKHUX TEI MP6ua3, MPGuad, MPGun3, MPGin6, MPGua,
yp p : MP6ua8, MPGul 1, MPGHa12, MP6ual3, MPGuxl4
Tekywyuit KOHMPO.1b- RUCbMEHHBLIL ORPOC.
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34 [Tpumeps! perieHuit AuppepeHIraTbHBIX YpaBHEHHH. MaTeMaTn4eckoe MOACITUPOBAHIE 2 JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPre6, JIPre7;
' N MPol, MPo2, MPo3, MPo4, MPo5; TIP1
peanbHBIX MPOIECCOB C MOMOIIBIO AU(GepeHIINaTbHBIX YPAaBHEHUH.
KoncyabTannu 6
IIpome:xxyTouHasi aTTecTamus (dK3aMeH) 6
Bcero B cemecTpe 8
Paszaea 5. MHoxecTBA U JIOTHKA. 6
MHoXkecTBO, omnepanuu Haj MHoxecTBamu. [luarpammbl Diiepa—Benna. [Ipuvenenue JPosl, JIPoB2, JIPoB3, JIPo4, JIPoBS; MPeal, MPen2,
o MPcna3, MPcn4, MPcn5, MPcn6, MPca7; TIPS
TEOPETUKO-MHOKECTBEHHOTO arapara JUisi OIMHUCAHUsS PEallbHBIX MPOLIECCOB U SIBJICHHI, )
35. IPH PELICHHUH 3324 U3 IPYTHX YU4eOHBIX MPEIMETOB.
36 Ipakmuueckoe 3anamue. MeTo MaTeMaTHUECKON HHIYKIIHH. 2 JIP381, JIP382, JIP383, JIP384, JIP385; MPcal, MPca2,
' MPcn3, MPca4, MPca5, MPca6, MPca7; I1P5
37 Camocmoamenvhnas paboma odyuarouuxcsa. IJICMEHTHl MATEMATHYCCKON JIOTUKH. 2 JIPosl, JIPoB2, JIPoB3, JIPoe4, JIPoBS; MPeal, MPen2,
) MPcn3, MPca4, MPca5, MPca6, MPcn7; I1P5
Pazgen 6. IIpsiMble M MVIOCKOCTH B POCTPAHCTBE. 14
OcHOBHBIEC IOHATHSA cTepeoMeTpur. Touka, mpsiMasi, IIOCKOCTb, MPOCTPaHCTBO. [loHATHE JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPre6, JIPrs7;
MPol, MPo2, MPo3, MPo4, MPo5; TIP1
38 00 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIICACTBHS )
' U3 HHX.
39 B3anmHoe pacnosnokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIONINECs, TapaJUIeIbHbIC 1 2 JIP381, JIP82, JIPo83, JIPoB4, JIP38S; MPeal, MPen2,
) o . MPcn3, MPcad, MPca5, MPca6, MPcn7; IIP5 MPo6unl,
CKPEIIMBAIOIIHECs MpsiMble. [apaienbHOCTh MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MP6122, MP61a3, MPord, MP6iaS, MGz,
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NapajuleIbHbIE NPSAMBIE B IIPOCTPAHCTBE, IAPATUICIBHOCTD TPEX MPSAMBIX, TAPAJLIEIbHOCTD
IIPSIMOM U TNIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMHU, YI'OJl MEXAY IIPSMBIMU B
IIPOCTPAHCTBE.

MPoun7, MPoun8, MPounl 1, MP6ouznl2, MPounl3,
MPouxl4

Ilpakmuueckoe 3anamue. 11apannenbHOCTh INIOCKOCTEN: TaPAJUIEIbHBIE INIOCKOCTH,
CBOWCTBA MapaJuIeNbHbIX TUIOCKocTel. [IpocTelimme npocTpancTBeHHbIE PUTYPHI Ha

JIPagl, JIP382, JIP3B3, JIP3B4, JIP3BS; MPcal, MPcn2,
MPcn3, MPca4, MPcaS, MPca6, MPca7; I1P5

40. . 2
IUIOCKOCTHU: T€TPa’Ip, KyO, napajuieienuie/l, HIOCTPOSHHE CEYCHUI.
[lepneHAMKYISAPHOCTh TPSAMON M TUIOCKOCTH: NMEPICHIUKYISPHBIC TPSMBIC B JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;

MPoazal, MP6nn2, MP6na3, MP6na4, MPonaS, MP6na6

MPOCTPAHCTBE, NMPSIMbIC TTAPAJUICIIbHBIC U TIEPIICHANKYIISIPHBIC K IJIOCKOCTH, TIPU3HAK

41 MEPIEHIUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMON NEPIEHAUKYIISIPHON 2
TUIOCKOCTH.
Ilpakmuueckoe 3anamue. YTIIbI B IPOCTPAHCTBE: YTOJ MEXy IPSMOHN H TUNIOCKOCTEIO, JIPrsl, JIPrs2, JIPrs3, JIPrs4, JIPrs5, JIPrs6, JIPrs7;

BYI'PAaHHBIN yrOJI, TMHEHHBIN Yroil ABYTPaHHOIO yria. [IeprneHauKyisp 1 HakJIOHHBIE: MPol, MPo2, MPo3, MPod, MPo3; TIP1 MPGnal,

42. ABYTP Yroi, MHe YIOIL ABYTPAHHOTO yIJIa. LICPIICHARKYIIAP OHHBIC: 2 MP612, MPG113, MPGii4, MPG1aS, MPGa6
pacCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 70 TMIIOCKOCTH, TIPOSKITHSI
(Gurypsl Ha MIOCKOCTb.

43 [MeprieH AMKYIAPHOCTH MJIOCKOCTEH: PU3HAK MEPICHIUKYISIPHOCTH JIBYX TUIOCKOCTEH. 2 JIP3sl, JIPoB2, JIPoB3, JIPoB4, JIPoBS; MPenl, MPen2,

' MPcna3, MPcn4, MPcn5, MPcn6, MPcn7; TIPS
44 Ipakmuueckoe 3anamue. Teopema o TPEX MEPIECHAUKYIISIPax. 2 JIPral, JIPre2, JIPre3, JIPred, JIPrsS, JIPre6, JIPrs7;
' - y MPol, MP02, MPo3, MPo4, MPo5; TIP1
Texyujuii KORmMPOIb - YCMHBLI ORPOC.
12

Pa3znen 7. MHOrorpaHHHUKH.

45, Ilpakmuueckoe 3anamue.  lloHsATHE MHOTOIpaHHHKA, OCHOBHBIE JJIEMEHTBI 2 JIPacsl, JIPacs2, JIPoce3, JIPace4; MPounl, MPoni2,
MHOTOTPaHHMKA,  BBINYKJIblE W HEBBINYKJIblE  MHOTOTPDAHHUKH,  pPa3BEPTKa MPGun3, MPGun4, MPGunS, MPGun6, MPoux7,
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MHOI'OI'paHHHKA. HpI/ISMaI n-yroJjibHasga 1npu3mad, rpaid 1 OCHOBAHUSA IIPU3MBI, IIPpsAMast U
HAKJIOHHAsA IpPU3MBI, OOKOBass W IIOJIHAs IMOBCPXHOCThL IIPU3MBIL. HapaJIJICJIeHI/IHC,H,
prIMOYFOHBHHﬁ napauiCJICIIMICa U €ro CBOMCTBA.

MPoun8, MPounl1l, MP6ual2, MPounl3, MPounl4

Hpaxmuuecxoe 3aHaAmue. HI/IpaMI/II[aZ Nn-yroJjibHasg rnmupamMujia, rpaiu 1 OCHOBAHUC

JIPre1, JIPrB2, JIPTB3, JIPTB4, JIPTBS, JIPTBO6, JIPTRB7,

46. ; 2 MPol, MP02, MPo3, MPo4, MPo5; TTP1
MUpaMHUIbl, OOKOBAS U MOJIHAS TTOBEPXHOCTh MUPAMHU/IBI, IPABUIIbHAS U YCCUEHHAS
nUpaMuia. DIIEMEHThI IPH3MbI U THPAMU/IBL.
[TpaBuiIbHBIE MHOTOTPAHHUKH: MTOHSATHE PABHIBHOTO MHOTOIPAHHUKA, IPABHIIbHAS JIPscgl, JIPocs2, JIPace3, JIPoce4; MP6unl, MPou2,
Mpy3Ma U NMpaBUiIbHAA MUPAMUIA, TPABUWIbHAS TPEYTOJIbHAS MUPAMUJIA U PABUIIbHBIN MP6ut3, MPOm, MPwzs, MPGan6, MEGRA7,
p PaBIL PaMHa, HpaBuil peyroi PaMiia 1 HpaBui MPGu8, MPGul 1, MPGu12
47,
TeTpa’p, ky0. [IpeacTaBieHue o MpaBUIIbHBIX MHOTOTPAHHUKAX : OKTAd P, JOACKAd P U
ukocasap. CeueHus MPU3MbI U TTHPAMHUIBI
48 Camocmoamenvhasn paboma odyuarouguxca. Kpardaiiime myTi Ha TOBEPXHOCTH ) JIPagl, JIPo82, JIPoB3, JIPo84, JIPosS; MPenl, MPex2,
' MHororpanHuka. Teopema Ditepa. [IpocrpancTeenHas Teopema [Tudaropa. CroiictBa MPen3, MPexd, MPens, MPen6, MPen?; TIP5
pE6ep 1 GOKOBBIX TPaHEil MPABUILHON MUPAMUJIBL.
Ilpakmuueckoe 3anamue. BblunciieHne  3IIEMEHTOB MHOTOTPAaHHHKOB: PEOpa, JIPacsl, JIPoce2, JIPoce3, JIPce4; MPoual, MPonn2,
auaroHanu, yribl. [lmomans GOKOBOHM MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSMON MP6ux3, MPouxd, MPGun3, MPGux6, MPoun7,
o o o MPoun8, MPoual 1, MP6ual2, MPouxl3, MPougl4
49 OPU3MBI, TUIOIAJb OCHOBaHHH, Teopema O OOKOBOIl MOBEPXHOCTH MPSIMON MPHU3MBI. 5
' [Tnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHOW MUpPaMHJbI, TEOPEMa O
IJIOIIAIN YCEUEHHON TUPaMUIBI.
Texyuyuit KOHMpPOIb — NUCLMEHHBLIL ONPOC.
CumMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKH, TIPSMOH, TUIOCKOCTH. JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPre7;
MPoazal, MP6nn2, MP6ia3, MPGna4, MPonaS, MP6na6
DJIeMEHThI CHMMETPUH TIPABHIIBHBIX MHOTOIPAaHHUKOB. CHMMETpPHS B TIPABUIIEHOM
50. MHOTOTPaHHHKE: CHMMETPHS TapajliesIeuie/ia, CAMMETPHS IPABHIbHBIX PU3M, 2
CHUMMETPHsI IPABHJIBHON MUPAMUIBL. DIEMEHThI CHMMETPHH B MUPAMHU/IaX,
napasuieenueaax, MPaBUIbHbIX MHOIOTPAaHHUKAX.
18

Pa3nen 8. Tena Bpamenus.
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Ilpakmuueckoe  3anamue. [umuaapuyeckass  MOBEPXHOCTh,  00Opasyrornue

JIPre1, JIPrB2, JIPrB3, JIPTB4, JIPTBS, JIPTBO, JIPTB7,
MPol, MPo2, MPo3, MPo4, MPo5; TTP1 MPo6axl,

51. [WINHAPUYECKON TOBEPXHOCTH, OCh IMJIUHIPUYCCKOW TMOBEPXHOCTH. LlMauHIp: MP612, MP63, MP61zd, MP65, MPGL6
OCHOBaHUS U OOKOBas MOBEPXHOCTh, 00Opa3yIoOIIasi ¥ OCh, TUIOIIAh OOKOBOM M MOTHOMN
MTOBEPXHOCTH.
Ilpakmuueckoe 3anamue. Konnueckas IOBEPXHOCTh, 00pasyrolie  KOHHYECKOM JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPreo, JIPre7;
IIOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM mNoBepXHOCTH. KoOHyC: oOcCHOBaHuMe U MPol, MPo2, MPo3, MPod, MPo3; TIP1 MPGnal,
- p ) p p . ye. MP6112, MP613, MP61ad, MP6mns, MP6ii6
' BEpIIMHA, 00pa3yoIas U 0Ch, TUIOIIAIb OOKOBOI M IOJIHON MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroIIie U BbICOTa, OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.
Tekywiuii KonmpoJb — yCmHulil ONPoOC
Cdepa u map: 1ueHTp, paanyc, IuaMeTp, oAb MOBEpXHOCTH chepbl. B3anmuoe JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
. col, MPco2, MPco4, MPco5, MPco6, MPco7; ;
53 MPcol, MPco2, MPco4, MPcoS, MPco6, MPco7; TIP2
pacrosoxeHue chepbl M INIOCKOCTH, KacaTeIbHas MIIOCKOCTh K cdepe, IIomiaas chepsl. 11Po
KomOuHaruu T BpalieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHMK, OIIMCAHHBIN OKOJIO JIPacsl, JIPac2, JIPoce3, JIPace4; MPOul, MPOHI2,
cdepsl, cdepa, BMcaHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHUS MPOu23, MPowzd, MPOusS, MPOua6, MPOAT,
54 PhI, chepa, p » WK TCIO BPAIICHHA. MPG6i18, MPGial 1, MPGuz12
: [Mepecedenue cdepsl U mapa ¢ mIockocThio. Kacanue mapa u chepbl MI0CKOCTHIO.
[ToHsITHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Chepsl, Chepsl, BIUCAHHOW B MHOTOIPAaHHHUK
WK TEJIO BpAICHUS
Ilpakmuueckoe 3anamue. Ionstue 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB TeIIL. JIPrsl, JIPra2, JIPrs3, JIPrd, JIPres, JIPrs6, JIPrs7;
MPol, MP02, MPo3, MPo4, MPo5; TTP1
9. Teopema 06 00BEME PAMOYTONIBHOTO TTapaJUIeIICUIIEaAa U CIeACTBUS n3 He€. O0BEM
NpSIMO ¥ HAKJIOHHOW TIPU3MBI, IIHJIHH/PA, TUPAMUIBI K KOHYCA.
Ipaxkmuueckoe 3anamue. O0BEM 1apa, APOBOrO CETMEHTA M TLIOMIAb CHEPHL. JIPscsl, JIPacs2, JIPace3, JIPace4; MPounl, MPonn2,
56. . . MP6ua3, MP6und, MP6unS, MP6ui6, MP6un7,
T
eKyuyuii KOHMpPOJib — YCHHBbLIL ORPOC MPGi18, MPGwl 1, MPGia12
57. [Tono6HkIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXTY TUIOMIAIIMH TOBEPXHOCTEH, JPacel, JIPocs2, JIPace3, JIPoce4; MP6unl, MPon2,
. MPO6u3, MPoun4, MPouas, MP6un6, MP6ua7,
o0bEmMamu oAgo0HbIX Ten. CedueHus UUIMHIpa (apajuleIbHO U MEPIeHIUKYISIPHO OCH),
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ceueHus KoHyca (IapauieIbHOE OCHOBAHUIO U IPOXOSIIEE YEPE3 BEPIINHY ), CEUEHHUS
niapa.

MPoun8, MPounl 1, MPOugl2

Ilpakmuueckoe 3anamue 1loCTpoeHHE CEUYEHHMM MHOIOIPAHHHUKOB U TEJI BPALLCHHUS:

CEUeHHUS UWIMHApa (MapauielbHO W MEPHEeHIUKYISIPHO OCH), CEYCHHUS KOHYyca

JIPacel, JIPacB2, JIP3cB3, JIP3cB4; MPOual, MPoua2,
MPo6un3, MPoun4, MPounsS, MPoun6, MPoun7,
MPoun8, MPounl1l, MP6ual2, MPounl3, MPounl4

58. (mapaieabHOE OCHOBAHUIO M MPOXOJSINEE Yepe3 BEPIIMHY), CEUYEHHs Iapa, METOJIbI 2
MOCTPOCHUSI CEYCHHUIl: METOJ CIIC[IOB, METOJ| BHYTPCHHETrO IPOCKTUPOBAHUS, METOJ
MepeHoca CeKyIIeH MIOCKOCTH.
Camocmoamenvhana pabdoma oo0yuarowuxcsa. PemieHue 3aaad Ha IUIOCKOCTH C JIP3cBl, JIPocB2, JIPocs3, JIPoce4; MP6ual, MP6un2,
59. HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB 2 MPGiz3, MPOzd, MPOmaS, MPOua6, MPOwAT.
p p HOB. MPGuz8, MPGul 1, MPGux12
Pa3zzen 9. BeKTOpbI H KOOPAHHATHI B MPOCTPAHCTBE. 12
BekTop Ha m10cKOCTH U B ipocTpancTBe. HyieBoii BEeKTOp, UTHHA HEHYJIEBOTO BEKTOPA, JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABIEHHBIE BEKTOPHI MPol, MPo2, MFPo3, MPod, MPo3; TIP1 JIPacel,
60 PEI KOJUTHHCAPHBIC, pasit p n pasit PEL. 5 JPacB2, JIPsce3, JIP>ce4; MPGul, MPGH2, MPGu3,
: PaBeHCTBO BEeKTOpPOB. J[eHCTBUS C BEKTOPAMHU: CII0KEHHE U BEIUUTAHHE BEKTOPOB, CyMMa MP6wsi4, MPGuaS, MP6u6, MPGu7, MPGHS,
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uynciio. CBONWCTBa YMHOKEHHUS BEKTOpA Ha MPouxll
YHCIIO.
[TonsiTre KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIIaHapHOCTH TPEX BeKTOpoB. [IpaBuio JIPcsl, JIPocs2, JIPoce3, JIPace4; MP6ual, MPoni2,
61. e —— 2 MPoun3, MPoun4, MPounsS, MPoun6, MPoua7,
p Aa. MPoun8, MPoual 1, MP6ual2, MPouxl3, MPougl4
Ipaxkmuueckoe 3anamue. Teopema 0 PasIoKEHUN BEKTOPA [0 TPEM HEKOMILIAHAPHBIM JIPscsl, JIPacs2, JIPace3, JIPace4; MPounl, MPonn2,
62. P N N 2 MP6ux3, MPoun4, MP6uns, MP6un6, MPoun7,
BeKTOpaM. PeriieHue 3a1a4, CBSI3aHHBIX ¢ IPUMEHCHUEM MTPABUIT JACHCTBUIN C BEKTOPAMH. MPGHz8, MPGwal 1, MPGral2, MPGial3, MPGwl4
[IpssmoyronbpHass cUcTeMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTel — BEKTOpa. JPscsl, JIPocs2, JIPace3, JIPace4; MPGual, MPoni2,
63. CBs3p MeX KOOpAWHATAaMM BEKTOpa M KOOpAWHATAMHU TOYEK 7 MPGun3, MPGazd, MPGmaS, MPGun6, MPOna7,
Ay pA p pA : MP6u8, MPGual 1
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Ilpakmuueckoe 3anamue. llpocreiilre 3aJa4u B KOOpAUHATAX.

JIPagl, JIP382, JIP383, JIP38B4, JIP3BS5; MPcal, MPca2,

64 2 MPcn3, MPcn4, MPcnS, MPcn6, MPcn7; TIPS
Texywuit KOHMPOJIbL — NUCLMEHHBLI ONPOC.
Ilpakmuueckoe 3anamue. Yron Mmexay Bekropamu. CKalspHOE IPOU3BEACHUE JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPre6, JIPrs7;
65 BEKTOPOB Brruucnenue JIOB MEX NPSAMBIMU U TIJIOCKOCTSIMU 2 MPol, MPo2, MPo3, MPod, MPoS; IP1 MPGuxl,
' POB. yr Ay p . MPGu2, MPGu3, MPGiad, MPGuxS, MPGU6,
KoopanHaTHO-BEKTOPHBIH METO/I IIPH PEIICHUHA T€OMETPHUYCCKHUX 3a71ad. MP6u7, MPGua8, MPGwl 1, MPGu12
Pa3nen 10. BeposiTHOCTD M CTATHCTHKA. 36
I'pad, cBsa3HbI rpad), myTH B rpade: NUKIbI U nend. CteneHb (BAICHTHOCTh) BEPIIHHBI. JIPrsl, JIPrs2, JIPrs3, JIPrs4, JIPrs5, JIPrs6, JIPrs7;
66. 2 MPol, MP02, MPo3, MPo4, MPo5
I'padsr Ha IOCKOCTH. [lepeBbsi.
Ilpakmuueckoe 3anamue. KomOuHaTOpHOE MPaBUIIO yMHOXKeHHUs. [IepecTaHOBKY 1 JIPrel, JIPre2, JIPrs3, JIPred, JIPrsS, JIPre6, JIPre7;
67. o 2 MPol, MPo2, MPo3, MPo4, MPo5
¢dakropuain. Pasmenienus u coueranus. Yucio coueTanui.
68 Ipakmuueckoe 3anamue. dopmyna ounoma Herotona. Tpeyronapauk [Tackars. 2 JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrsS, JIPrs6, JIPrs7;
' . . MPol, MPo2, MPo3, MPo4, MPo5
Texyuyuit KOHMpPOIb — NUCLMEHHBLIL ONPOC.
CoObiTus. Onepanuu HaJl COOBITHSIMU: TIepeceueHue, 00beTUHEHNE, TPOTHBOIOIOKHBIC JIPral, JIPrs2, JIPrs3, JIPre4, JIPrs5, JIPreo, JIPre7;
69. . 2 MPcol, MPco2, MPco4, MPcoS, MPco6, MPco7; TTP2;
coObITus1. Jlmarpammer Dimepa. 1IPo
Ciy4aiiHbIe SKCTIEPUMEHTBI (OTIBITHI) M CIIYYaliHbIe COOBITHS. DIEMEHTAPHBIC COOBITUS JIPrel, JIPre2, JIPrs3, JIPred, JIPrsS, JIPre6, JIPre7;
(ucxompl). BeposTHOCTH ciy4ailHOrO COOBITHS. bBIM30CTH YaCTOTHI M BEPOSITHOCTH MPonal, MPGax2, MPO13, MPOnad, MPOnzS, MPOa6
70. ABL). p yd : p 2 JIPre1, JIPre2, JIPre3, JIPre4, JIPrsS, JIPrs6, JIPre7:
coObITHi. Cly4aifHbIe OTBITHI C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHSIMH. MPol, MPo2, MPo3, MPo4, MPo5; TTP1
BeposTHOCTH COOBITHII B OIBITAX C PABHOBO3MOKHBIMHU 3JICMEHTAPHBIMUA COOBITHSIMH.
Ilpakmuueckoe 3anamue. HezaBucumbie coObITHsA. DOpMyIIa CIIOKEHUS BEPOSITHOCTEH. JIPrel, JIPre2, JIPrs3, JIPred, JIPrsS, JIPrs6, JIPrs7;
1 YMHOKEHUE BEPOATHOCTEMN. Y CIIOBHASA BEPOSITHOCTD. JlepeBO ClydyailHOro SKCEPUMEHTA 2 MPol, MPo2, MFo3, MPos, MPo3; T1P1 JIPace1,
p SR p - HCP A p : JIPcB2, JIPsce3, JIPscsd; MPGual, MP6u2, MPGu3,
®opmyiia nojaHou BepoaTHocTH. Popmyna baiieca. MP6un4, MP6un5, MPGun6, MPGua7, MP6uas,
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Texywuii kKonmpons - mecmuposanue.

MPounll, MP6unl2, MPounl3, MPounl4

bunapHbIi cydaliHbIN ONBIT (MCIIBITAHKE), YCIIEX U Heyaada. HezaBucuMble UCTIBITaHHMS.

JIPacBl1, JIPacB2, JIP3¢B3, JIPacB4; MPOUnl, MPou2,

2. Cepus HE3aBUCHMBIX UCTIBITAHHI 10 epBoro ycnexa. Cepus He3aBUCHMBIX UCIIBITAHUI MPOw3, MPOuzd, MPOmaS, MPOu6, MPoua,
p p y Y MP6ua8, MPGuxl 1, MP6ra12, MPGual3, MPGux14
bepnysnu.
73 Cayuaiinas BenuunHa. PacnpenencHue BeposTHOCTEH. J[marpamma pacrpeaeieHust. JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPre6, JIPrs7;

) o MPo6nal, MPonn2, MP6in3, MP6in4, MP6naS, MP6in6
[TpumMeps! pactipe/ieieHuii, B TOM YUCIIE, TEOMETPUYECKOES U OMHOMHATIBHOE. 8 8 8 8
Ilpakmuueckoe 3anamue. IlpencraBieHne JaHHBIX C IIOMOIIBIO TAOIHUI[ U JHATPAMM. JIPrel, JIPrs2, JIPrs3, JIPrs4, JIPre5, JIPrs6, JIPre7,

74. MPol, MPo2, MPo3, MPo4, MPo5; ITP1
Cpennee apudmeTrHueckoe, Meinana, HanOOIIbIIee M HANMCHBIICE 3HAYCHUSI, pa3Max,
JHUCTIEPCHUsI U CTAHIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.
Ilpakmuueckoe 3anamue. YucioBbie XapaKTEPUCTHKH CITyYAWHBIX BEJTMYHH: JIPocsl, JIPace2, JIPoce3, JIPace4; MPounl, MPonn2,
MAaTeMaTUYECKOE OKHUIaHUE, TUCIIEPCHS U CTaHJAPTHOE OTKIIOHEHHE. [Iprumepsl MP6rt3, MPOm, MPwzs, MPGan6, MEGax7,
75. AQHHE, TUCIICP Aap 1 - HpuMep MP6ua8, MPGuxl 1, MP6ra12, MP6ual3, MPGul4
MPUMEHEHHSI MATEMATHYECKOTO OXKH/IaHUs, B TOM YHKCJIC B 33/1a4ax U3 MOBCEIHEBHOM
KU3HU. TeKkyujuit KOHmponb — RUCbMEHHBLIL ONPOC.
Hepasencto YeoOniména. Teopema UebniméBa. Teopema beprysuin. 3akoH 60IbIINX JIPrsl, JIPrs2, JIPrs3, JIPrs4, JIPrsS, JIPrs6, JIPrs7;
N 3 MPol, MPo2, MPo3, MPo4, MPo5
76. unces. Berbopounsiii MeTo uccieqoBannii. Berbopounsie xapakrepuctiku. OleHUBaHUE
BEPOSITHOCTH COOBITHS 110 BEIOOPOYHBIM JaHHBIM. [IpoBepKa MPOCTERIINX THIIOTES C
MOMOIIBIO U3YYIEHHBIX PACIPE/ICICHUIA.
Ilpakmuueckoe 3anamue. MaTeMaTH4ecKOe OXKUIAHUE CITyYalHON BETHYMHBI JIPacsl, JIPacs2, JIPoce3, JIPace4; MPounl, MPonn2,
(pactipenesnenus). [IpuMepbl MPUMEHEHHUSI MATEMATHIECKOTO OXKHIaHUs (CTpaXOBaHU MPOw3, MPOuad, MPOma5, MPGi6, MPOuaT,
77 PacrpeeIcHus). LIpUMEPEI IPUMCHE c CCKOTO OXKHA cTpaxobaHue, MPGi18, MPGual 1, MPGua12, MPGual3, MPGiz14

' notepest). MaremaTrndeckoe 0xuJaHUe OMHAPHOM CilyyaiiHOW BETMUUHBI. JIP381, JIP382, JIP383, JIP384, JIP38S; MPcal, MPcn2,
MaremaTiuueckoe 0)KUAaHUuEe CyMMBI CITy4allHBIX BEJIMYMH. MaTtemMaTnieckoe O)XHIaHue U MPen3, MPend, MPexS, MPen6, MPen7; ITPS
JMCTIEPCHSI TEOMETPUYECKOTO M OMHOMHUAIILHOTO pacipeieeHui.

Jlucriepcust ¥ CTaHAAPTHOE OTKIIOHEHUE CITYYaliHOW BETMYUHBI (pacIIpeIeIeHus). JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPrse6, JIPrs7;
78. o . o MPol, MPo2, MPo3, MPo4, MPo5
Jlucriepcrst OMHAPHOM CITyYaifHOM BENMYMHBL. MaTeMaTH4ecKo€e OXKHIaHHUE POU3BEICHHS
1 TUCIIEPCUS] CYMMBI HE3aBUCHMBIX CIYYailHBIX BEIHYNH.
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Ilpakmuueckoe 3anamue Jlucniepcrsi U CTaHIAPTHOE OTKJIOHEHHE OMHOMHAIBHOTO JIPrel, JIPrs2, JIPre3, JIPre4, JIPrs5, JIPreo, JIPrs7;
79. acripeneneHus. Jucnepcust U CTaHAapTHOE OTKIOHEHUE TEOMETPUUYECKOTO 2 MPonl, MPOmaZ, MPom3, MPGt JIPrl, JIFre2,
pacupeaesn : p Aap 1 p JIPrs3, JIPre4, JIPreS, JIPre6, JIPrs7,MPG15, MPGi6
pacrpeeseHusl.
Ilpakmuueckoe 3anamue. HenpepbIBHBIC CTyYaiiHble BeIHYHHBI. [IprMepsl JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPre6, JIPrs7;
o MPoaal, MP6ax2, MPona3, MP6na4
80. HEIIPEPBIBHBIX CIYYailHbIX BeMMUUH. [IOHATHE O TUIOTHOCTH pacnpenencHus. OyHKius 2
IUIOTHOCTH BEPOSTHOCTH pacrpe/esieHus. PABHOMEpHOE paciipe/ie/ieHHe U ero CBOWCTBA.
3aaun, TPUBOISIIKE K TIOKA3aTEIbHOMY PaCIpeCICHUIO.
Ilpakmuueckoe 3anamue. DOyHKIWS IUIOTHOCTH U CBOMCTBA HOPMAIILHOT'O JIPscgl, JIPocs2, JIPace3, JIPoce4; MP6unl, MPou2,
® MP6un3, MP6oun4, MP6unS, MPoun6, MPoun7,
81. pacnpenenenust. OyHKIHS IOTHOCTH BEPOSATHOCTH HOPMAIBHOTO PACIIPE/ICIICHHUSI. 2 MP6u8, MP6ral L, MP6ual2
3aaun, TPUBOISIIKE K HOPMAILHOMY PacIpeIe/ICHHIO.
Tekywiuit KonmpoJb — ycCmHulii Onpoc.
82 [TocnenoBaTeibHOCTh OIMHOYHBIX HE3aBHCUMBIX COOBITHIL. 3a/1auu, IPHUBOISIINE K 2 JIPrel, JIPrs2, JIPrs3, JIPrs4, JIPrsS, JIPrs6, JIPrs7;
) MPol, MPo2, MPo3, MPo4, MPo5
pacnpenenenuto [Tyaccona.
KoBapuanust nByx ciydailHeIX BenuuuH.  Koap@HUIMEHT IMHEHHOH KOoppersuuu. JIPrsl, JIPrs2, JIPrs3, JIPrs4, JIPrs5, JIPrs6, JIPrs7;
CoBMecTHBIE HAOIIOACHUS IBYX BeWYrH. BEIOOpOUHBIN KO3 DUIIMEHT KOPPEIISIIHH. MPol, MPo2, MPo3, MPod, MPo5 JIPscal, JIPscs2,
83. 2 JIP5cB3, JIPace4; MP6ual, MPGun2, MP6ua3, MP6ud,
MPoun5, MPoun6, MPoun7, MPoun8, MPounll,
MPoOunl2
Koncyapranumn 4
ITpomekyTOoUHAsI aTTeCTAINS (IK3aMEH) 6
Bcero 3a cemecTp | 108
Bcero 186
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5. TPEBOBAHMUA K YCJIOBUSAM PEAJINZALIMU TPOI'PAMMBI
YYEBHOI'O IPEJIMETA «MATEMATHKA»

5.1. lna peaju3anuy NporpaMMbl y4eOHOI0 mpeaMeTa J0JKHBI OBITH NpPelycMOTPEeHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

KaOuHeT «mMaTeMaTHKu», OCHAIIEHHBIA 000py/I0BaHUEM:

Cron yueHn4ecKuil, peryJupyeMslil 1o BbICOTE;

Cryn yueHU4ecKuil, peryJupyeMslil 10 BBICOTE;

Jocka;

[Ikad s XpaHeHUs TabIUI U IIAKATOB

TexHuueckue cpesicTBa: KOMIUIEKT YepTEKHOTO 000pYJ0BaHUS U ITPUCIIOCOOTICHUH,
[TnanmerHplii KOMIbIOTEp (JIMLEH3MOHHOE IpOrpaMMHOE obecrieueHue, oOpa3oBaTeIbHBbI
KOHTEHT, CUCTEMa 3aIIUTHI OT BPEIOHOCHOH MH(OpMAITHH)

JleMoHCTpanMoHHbIE y4eOHO-HATIISIHBIE TTOCOOHS . TUIAHIIETHBIA KOMIBIOTEp (JIMIIEH3MOHHOE
IporpaMMHOe oOecreueHue, o0pa3oBaTeabHbli KOHTEHT, CUCTEMA 3alUThl OT BPEIOHOCHOU
uH(popManun)

5.2. UndopmanuonHoe odecneyeHue peaau3alii NPpoOrpaMMbl

5.2.1. YueOnas aureparypa

OcHoBHasi iuTEepaTypa

1. Kosznos B.B. Maremaruka: anreOpa M Hadajga MaTE€MaTHYECKOIO aHajIu3a, IE€OMETPHS:
yaeOnuk st 10 xkmacca . bazoBsiii u yrinyonéunsiii ypoau / B.B. Kosnos, A.A. Hukutun. -
MockBa : Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading - TekcT: 371€KTPOHHBIIA.

2. Ko3no B.B. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOro aHaiu3a, I'€OMETpHs:
yuebHuk g 11 knacca . ba3oBblif n yriyOnéunsiii yposau / B.B. Ko3nos, A.A. Hukutus. -
MockBa : Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading - TexcT: 37K TPOHHBIHA.

JlonmosiHuTEILHAS JIUTEPATYPaA

1. I'ynmait T. A. Maremaruka. Yacts 1: yue6HOe mocobue. - U3n. 6-e, mepepad. u pom. / T.A.
['ynaii, A.®. lonrononosa, B.A. J)Kykosa. - CtaBponosnb: CTaBponoJbCKHU rOCyAapCTBEHHBIN
arpapublii yHuBepcurer (AI'PYC), 2021. - 124 c. - ISBN StGAU 93. - URL:
https://ibooks.ru/bookshelf/387980/reading - TekcT: 31K TPOHHBIA.

2.I'ymait T. A. Maremaruka: ydeOHoe nocodue. Y. I / T.A. T'ynaii, A.®. [lonromonosa, B.A.
KykoBa. - Craspomnonb: CTaBpONOJIbCKHIM TOCYAApCTBEHHBIM arpapHblii  YHUBEPCUTET
(AT'PYC), 2021. - 140 c. - ISBN StGAU_92. - URL:
https://ibooks.ru/bookshelf/387979/reading - TekcT: 371€KTPOHHBIIA.
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3.Enpuanunosa ['.I'. Dnementapuas matematuka. Yacts 2. YpaBHeHus: yueOHOe mocodue. - 2-
e usn., crep. / I'.I'. EnpuanunoBa, P.A. MensaukoB. - MockBa: @nunta, 2022. - 104 ¢. - ISBN
978-5-9765-4845-9. - URL.: https://ibooks.ru/bookshelf/385598/ - TekcT: 351eKTpOHHBIH.

4. Jluteun [1. b. Beiciias matematuka. Jluneitnas anrebpa: yue6Hoe nocooue / J1.b. Jlutpus. -
CraBponoib: CTaBponosibCKuil rocyiapcTBeHHbIN arpapHbslii yauBepcuteT (AI'PYC), 2022. -
80 c¢. - ISBN Stgau 23 13. - URL: https://ibooks.ru/bookshelf/389590/reading - Tekcr:
3JIEKTPOHHBIMN.

5. Tyran6aeB A.A. Bricmas matematuka. KomrmuiekcHbie (QyHKIIMHM ¥ HHTETpanbl. Psnabl u
MHOTO4ICHBI [ DNeKTpOoHHBIN pecypc]: yueOnuk / A.A. Tyran6aes. - Mockpa: ®aunTta, 2021. -
152 c¢. - ISBN 978-5-9765-4615-8. - URL: https://ibooks.ru/bookshelf/377661/reading (mata
obparmienusi: 29.06.2023). - TeKCT: 3JI€KTPOHHBIH.

6. IllepbakoBa lO.B. 3anumarenbHas mareMaTHKa [DJIEKTPOHHBIA pecypc]: mocobue uis
yuutens marematuku / }O.B. IllepbakoBa. - MockBa: ®aunra, 2021. - 114 c. - ISBN 978-5-
9765-4597-7. - URL.: https://ibooks.ru/bookshelf/375233/reading - TekcT: 37€KTPOHHBIIA.

JAupaKkruyeckue mocoous M ClipaBoYHbIe M31AHUS

1. Kazanckuit A.A. JluckperHas Maremaruka B 3amadax / A.A. Kazanckwii. - Mocksa:
Texnocthepa, 2022. - 344 c¢. - ISBN  978-5-94836-657-9. -  URL:
https://ibooks.ru/bookshelf/388732/reading - TekcT: 31€KTPOHHBIIA.

2. CeménoB A. B. Maremaruka. ba3oBblii ypoBeHb. EfuHBIIN rocynapcTBeHHBIH HK3aMeH.
['oToBUMCSI K MTOrOBOM arrectamuu. — OI. 30— (EauHbBIA TOCynapcTBEHHBIN dK3aMeH) /
A.B. Hos, 1.P. Beicoukuii, A.C. Tpenanun, E.A. Kykca. - Mocksa: Unarennexr-Lentp, 2022. -
355 c. - ISBN 978-5-907431-79-9. - URL.: https://ibooks.ru/bookshelf/387078/reading - Tekcr:
JJIEKTPOHHBIN.

3. I'ymait T. A. Matemartuka: Teopus BEpOSITHOCTEH U MaTeMaTHyecKasl CTaTUCTHKA: yueOHoe
nocobue / T.A. I'ynait, A.®. lonrononosa, B.A. JKykoBa. - CraBponosnb: CTaBponoyibCKuit
rocymapcTBeHHbIN arpapubiii yauBepcuteT (AI'PYC), 2021. - 88 c. - ISBN StGAU_91. - URL:
https://ibooks.ru/bookshelf/387978/reading - TekcT: 31eKTPOHHBIIA.

4. Tyran0OaeB A.A. Briciiasg matemaruka. /{uddepenunansupie ypaBHeHUs: yueOHUK / A.A.
Tyran6aeB. - MockBa: ®nmaTta, 2021. - 152 c¢. - ISBN 978-5-9765-4519-9. - URL:
https://ibooks.ru/bookshelf/373186/reading - TekcT: 371€KTPOHHBIIA.

5. Kpacnogckuii P. JI. Marematuka (JIJaboparopus 3HaHuit). JlonosHuTEIbHBIE BCTYIUTEIbHBIE
ucnbITaHus B By3. COOPHUK BapHAHTOB C peIIeHUsIMH. — DneKTpoH. u3fl. / P.JI. KpacHoBckuii.
- Mocksa: Jlaboparopust 3nanmii, 2021. - 226 c. - ISBN 978-5-00101-936-7. - URL:
https://ibooks.ru/bookshelf/379472/reading - TekcT: 371€KTPOHHBIIA.

5.2.2. DaeKkTpoHHBIE 00pa30BaTeIbHbIE PECYPCHI

1. http://www.etudes.ru - MaremaTHueCKUE ITOIBI
2. http://www.math.ru/ - TTopran Math.ru
3. http://lwww.bymath.net —Bcst anemenTapaas maTeMaTika

4. http://zadachi.mccme.ru - 3agaun Mo reoMeTpur: HHPOPMAIIHOHHO-TTOUCKOBAsi CUCTEMaA

5. http://www.mathtest.ru - MaremaTrka B OMOIIIb MIKOJIBHUKY H CTYJCHTY (TECTHI IO
MareMaTtuke online)

6. http://www.mathedu.ru/ - Uatepaer-61bmmnoTeKka o METOAMKE MPEToIaBaHusl MaTeMaTHKH
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5.3 TpeGoBaHusl K MeIaroru4ecKuM padboTHUKAM

TpeboBanus k kBampukanuu. Beiciee mpodeccruonanbsHoe 00pa3oBaHUE WIH CPEAHEES
npodeccrnoHaabHOe 00pa30BaHue 10 HANpaBJIeHUIO TOoAroToBKH "OOpa3oBaHue U negaroruka’
WId B OO0JIACTH, COOTBETCTBYIOIEH IMPENOJaBacMOMy TIpeAMETYy, 0€3 TpeabsBICHUS
TpeOOBaHUI K CTaxky paboThl JIMOO BBICIIEE MPOPECCHOHATBHOE O00pa30BaHKME WU CpEIHEe
npodeccuoHaabHoe 00pa3oBaHUE M JIOTOJHUTEIbHOE IMpodeccHoHAIbHOEe 00pa3oBaHUE I10
HAIPaBJICHUIO JCATEIBHOCTH B 00pPa30BaTEIIbHOM YUPEIKIACHUU 0€3 MPEIbSIBICHUS TPEOOBAHMIA
K CTaXy paOOTHI.
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