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1.0BIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI YUYEBHOI'O
HPEIMETA

1.1. MecTo y4yeOHOro mpeamera B CTPYKType OCHOBHOI 00Opa3oBaTejbHOI
NMPOrpamMMbil:

YueOubiii mpeamer «MaremaTukay SABISETCS  00S3aTEIBHOM  YacThIO
00111e00pa30BaTeIbHOTO  IHMKJIAa  00pa30BaTEIbHOM  MPOTpaMMbl  CPEIHETO
mpoecCHOHATLHOTO 00pa30BaHUS - TMPOTPAMMBI TIOJTOTOBKH CICIHAINCTOB
cpeanero 3BeHa o cnenuanbHoctu 40.02.01 IIpaBo u opranu3zanusi COlUAIBLHOTO
o0ecreyeHus.

1.2. leqim ¥ MmIaHUpyeMble pe3yJabTaThbl OCBOCHHUSI paldoyeil NMPOrpaMMbl
y4e0HOro npeamera

1.2.1. Hean pabdoyeil mporpaMmbl y4eOHOT0 nmpeaMera

Copepxanue paboueil mporpaMMmbl yueOHOro mnpeamera «MaremaTtukar
HaIpPaBJIEHO Ha JOCTU)KEHUE CIIEIYIOIIMX IIeJIeH:

(dopMupOBaHKE IIEHTPATBHBIX MATEMATUYCCKUX IMOHATHH (YUCIIO, BEIIMYUHA,
reoMeTpUIecKast dburypa, nepeMeHHas, BEPOSITHOCTD, byHKITHUA),
00EeCIeUnBAOIINX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHus 00yYaIOLIUXCS;

MOJIBEJICHUE O0YYaromMXCsl Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMAaTUKH U OKPYXAIOIIer0 MHpa, TOHMMAaHUE MATEMAaTUKH Kak
qacTu oOIIeH KyIbTyphl YEIIOBEUECTBA,;

pa3BUTHE WHTEIUIEKTYyalbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydarommxcs,
MO3HABATENILHON  AKTUBHOCTH, HCCIEOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIJICHUS, UHTEpPeca K U3YUCHUIO0 MaTeMaTUKH;

dbopmupoBanre (HYHKIIMOHATHLHON MaTeMaTHYEeCKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTUYECKUE ACTIEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsSIX U
Py W3YYEHUW JIPYTUX YYEOHBIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX HA S3bIKE MaTeMaTHKU M CO3/aBaTh
MaTEeMaTUYECKUE MOJICTH, TPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUN ammapar s
peleHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATH U OIICHUBATH
MOJTy4YEHHBIC PE3yIbTAThI

1.2.2. Tlnanupyemblie pe3yJabTaTbl OCBOeHHSI 001Ie00pa3oBaTeJbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

OcBoenue coxaepxanusi yuyeOHoro mnpenMera «MartemaTuka» oOecreunBaeT
JOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOMIMX JUYHOCMHBIX PE3YIbTATOB:



JIP 1. I'paxknanckoe BoCIUTaHUE

JIP 1.1.

c(OPMHPOBAHHOCTh TPAKIAHCKON TMO3UIMM OOYyYaroIlerocsi Kak aKTHMBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro OOlIecTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBaXx  (DYHKIMOHMPOBAHHWS  PAa3JIMYHBIX  CTPYKTYp, SBICHHUH, MIPOIEAYp
rpaXkAaHCKOro o0miecTBa (BHIOOPHI, ONIPOCHL U APYroe), YMEHUE B3aUMOJICHCTBOBATD C
COIMAJILHBIMHA HCTUTYTAMHU B COOTBETCTBHH C WX (DYHKIHUSIMH U HA3HAYCHUEM

JIP 2 IlatprnoTrnyeckoe BOCIIUTAHUE

JIP 2.1

Cc()OPMUPOBAHHOCTh ~ POCCHMCKOW TPAXKIAHCKOHW HICHTUYHOCTH, VYBOKCHHUS K
IIPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MaTEMaTHKH, LEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATHUKOB M POCCUMCKOM MaTEeMaTH4YECKOM IIKOJIBI,
UCMOJIb30BaHUE JTUX JIOCTWXKEHHH B JPYyruxX HayKaX, TEXHOJOrMsX, cdepax
SKOHOMUKH

JIP 3. /lyx0oBHO-HPpaBCTBEHHO€E BOCIIMTAHUE

JIP 3.1

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, CGHOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IIOBEIEHUS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTMKEHUM HAyKW U JESATENIbHOCTbIO YYEHOr0, OCO3HAHUE JIMYHOTO
BKJIa/1a B [IOCTPOEHUE YCTOHYHUBOTO Oy yLIero

JIP 4. DcTernyeckoe BOCIUTAHNE

JIP 4.1

9CTCTHYCCKOC OTHOIICHUEC K MHUDY, BKJIrO4as 9CTCTUKY MATCMaTHUYCCKUX
3aKOHOMCpHOCTeI>'I, O6I>€KTOB, 3a1a4, pemeHI/Iﬁ, paccyxcz[eHm“I, BOCIIPUUMYHBOCTDL K
MAaTCMAaTUYCCKUM aCIlICKTaM pa3JIMYHbIX BUIOB HCKYCCTBA

JIP 5. ®u3nuyeckoe BocnuTaHue

JIP 5.1

Cq)OpMHPOBaHHOCTb YMCHHUA TMPUMCHATH MATCMATUUYCCKUC 3HAHUA B MHTCPECAX
30pOBOr0 u Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0POBBIO  (37I0pPOBOE MHTaHHE, COATAaHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsapHas (u3uyeckass aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE IIPH
3aHATUAX CIIOPTHBHO- OSHOpOBHTeHLHOﬁ JACATCIIBHOCTBIO

JIP 6. TpynoBoe BocnuTaHue

JIP 6.1

TOTOBHOCTb K TpPYAY, OCO3HAHUE ILIEHHOCTH TPYAOIIOOMS, MHTEpEC K pa3IMYHBbIM
chepaM npodeccCHOHATBHON JEsITEeIbHOCTH, CBA3aHHBIM C MAaTeMaTHKOM u eé
NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KHM3HEHHBIE IUIaHbI, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTU4ecKoMy OOpa30BaHMIO U caMOOOPa30BaHMIO HA MPOTSKEHUU BCEU JKHU3HU,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEILIEHUH NMPAKTUYECKUX 3a7a4 MaTeMaTHYEeCKOM
HAIpPaBJIEHHOCTH

JIP 7. Dkojioruyeckoe BOCIIUTAHUE

JP 7.1

c(hOpMUPOBAHHOCTh AIKOJOTUYECKON KYJIbTYphl, NMOHHUMAHUE BJIMSIHHUS COLUAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HA COCTOSHUE MPUPOJAHOM M COLMAIBHON Cpeabl,
OCO3HaHME TJO00AJIbHOIO XapakTepa O3KOJOTHYECKHMX NpobsieM, OpHEHTalus Ha
MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM sl pelleHus 3a/1ad B 0OJaCTH OKPYXKArolIen
cpenpl, TUIAHUPOBAHUE TIOCTYNKOB M OIEHKHM HMX BO3MOXHBIX TOCICICTBUM IS
OKPY’KaloIllel cpebl

JIP 8. IleHHOCTH HAYYHOI'0 O3HAHUS

JIP 8.1

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOH MpPaKTUKH, TOHUMAaHUE MAaTEeMaTHUYECKOM HayKH Kak
cdepbl 4eT0BeUeCKON AESITENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH ISl pA3BUTUS
LMBUJIN3ALMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MaTeMaTHYeCKOM KyJIbTYpOoW Kak
CPEICTBOM  T[IO3HAHHWA  MHUpPA, TOTOBHOCTh  OCYIIECTBISTh  MPOEKTHYIO U
MCCJIEIOBATEIBCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIE




OcBoenue coaepxaHusi yueOHOro mpenmera «MartemaTuka» obOecredrnBaeT
JTOCTHKEHHE 00YYaIOIUMHUCS CIEAYIOIHNX MeTANPeIMeTHBIX PE3yIbTaTOB!

ITo3HaBaTenbHBbIC YHHBepcaJbHble yueOHble AelictBusg (IIYVY/I):

1IVV]] 1. bazosvle nocuueckue Oeucmeaus

myv 1.1

BBISBJISITh M XapaKTEpPU30BaThb CYLIECTBEHHbIE IPU3HAKW MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATHH, OTHOIICHUH MEXKIy MOHATHAMH, (HOPMYIUPOBATH
olnpezeneHus HOHSTUH, yCTaHaBIUBaTh CYILECTBEHHBIN IIPU3HAK
KJacCU(UKALlMK, OCHOBaHUS Uil OO0OOIIEHHS U CpPaBHEHUS, KPUTEPUU
IPOBOAMMOIO aHAJIN3a

MYV 1.2

BOCIIPUHUMATH, (dhopMynupoBath u peoOpazoBbIBAThH CY>KICHHUS:
YTBEPIUTEIILHBIC U OTPUIIATEIIbHBIC, CTUHIUYHBIC, YACTHBIC M 00IINE, YCIIOBHEBIC

MyvyJ 1.3

BBIBIIAITH MAaT€MATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NPOTUBOPEUYUS B
(akTax, JaHHBIX, HAOMIONEHUSAX U YTBEPXKICHMSX, NpeAsiaraTb KpUTEPUH VIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUUI

Myya1.4

Jienarb BBIBOJABI € MCIOJIb30BAHUEM 3aKOHOB JIOTMKH,
VWHJYKTUBHBIX YMO3AKJIKOYEHUHN, YMO3AKIOYEHUHN 110 AaHAJIOTHH

ACAYKTUBHBIX U

Myya1.5

[IPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPIKIACHUHN
(mpsiMble ¥ OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALNIO, IPUBOAUTH IPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI

MYV 1.6

BbIOMpaTh cioco0 perieHus: yueOHo! 3a/1a4u (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HauOojiee NOAXOAALIMM C y4€TOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPHUEB)

1IVV]] 2. bazosvie ucciedosamenvcxue 0eticmeust

myyJ 2.1

UCIIOJIb30BaTh BOIIPOCHl KAk MCCIEA0BAaTENbCKUN WHCTPYMEHT I103HAHUA,
dbopMynupoBaTh  BONPOCH,  (UKCUPYIOIIME MPOTUBOpEYHE, MPOOIEMY,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (POpMUPOBATH THIIOTE3Y, apryMEHTHPOBATH
CBOIO NO3UIIMI0, MHEHHE

MYY]I2.2

MMPOBOAUTE CAMOCTOATCIBHO CHH&HHpOBaHHBIfI OKCIICPUMCHT, UCCICIOBAHUC I10
YCTAaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYSCKOrO O6’beKTa, SABJICHUS, IIponecca,
BBISIBJICHHIO 3aBUCHUMOCTECH MCKAY O6’I)€KTaMI/I, ABJICHUSAMHU, ITPpOICCCaMU

nyvya2.3

CaMOCTOSITENIbHO (pOpMYJIHPOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yjibTaTaM
OPOBEIEHHOIO  HAOJIONEHUs,, HUCCIEAO0BaHMs, OLIEHUBAaThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3Yy/IbTaTOB, BEIBOJOB M 00001IEHUI

MyVy 2.4

MMPOTrHO3UPOBATE BO3MOXKHOC PpPa3BUTHC IIpoLECCa,
MPECAITOJIOXKCHUA O €T0 PAa3BUTUH B HOBBIX YCIIOBUAX

a TakKKC BbIABUIATH

I1VV]] 3. Ymenus pabomams ¢ ungpopmayuei

myyzja3.a

BBIABJIATH Ile(bI/IHI/ITBI I/IH(i)OpMaIH/II/I, JaHHBIX, HCO6XO}II/IMBIX JJIs1 OTBETA Ha
BOIIPOC U ISl pCIICHUA 3a/1a4n

MYV 3.2

BI)I6I/IpaTI) I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB pa3JINMYHBIX TUIIOB, aHAJIU3UPOBATD,
CUCTEeMATHU3UPOBATh M WHTEPIPETHPOBATH MHPOPMAIMIO PA3TUYHBIX BUIOB U
dbop™m mpecTaBIeHUS

MYy 3.3

CTPYKTYpPUPOBaTh HH(GOpPMAIMIO, TPEACTaBIATh €€ B pa3iMyHbIX (opmax,
WUTIOCTPUPOBATh IpaduuecKku

KoMmyHukaTHBHBIC YHHBepcaibHble yueOHbIe qeiicTBust (KYY]):

KYVII 1.Vmenus oowenus

KYY]I 1.1

BOCIIpUHUMATh U (bOpMy.TIHpOBaTB CYXKACHUA B COOTBETCTBUU C YCJIOBUSAMU U
OCIsIMHA O6IJ_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXATb CBOI TOYKY 3pPCHUA B
YCTHBIX W MHUCBMCHHBIX TCKCTAX, AaBaTh IMOACHCHHA IO X0y PCHICHUA 3aavu,
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KOMMEHTHPOBATh NOJYyYEHHBINH pe3yabTaT

KYV] 1.2

B XoJie OOCYX/JEHHUs 3alaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOil TeMBbl,
npoOyieMbl, penraeMoi 3a/ladyd, BBICKA3bIBATh HJIEW, HAICJICHHbIE Ha IOUCK
pEILEHNUs, CONOCTABIATh CBOU CYXKJEHHUS C CYKIEHUSMHU JIPYIMX YYaCTHHKOB
nuanora, oOHapy»KUBaTh Pa3IMuue M CXOJACTBO MO3UIMIl, B KOPPEKTHOU (hopme
(dbopMyIHpOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS

KYVYI1.3

IIPEJCTaBIIATh PE3YyIbTAThl PEIICHUS 3aladyd, SKCIEPUMEHTa, HCCIEIOBAHHA,
IPOEKTa, CAaMOCTOSATENBHO BBIOMpATh (POpPMAT BBICTYIUICHHS C Y4YETOM 3a7ady
IPE3EHTAllMU U OCOOCHHOCTEN ayAUTOPUHI

KYVY/l 2. YMeHusi COBMECTHOM J1eATEJIbHOCTH

KYY]I 2.1

MIOHUMAaTh M MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M HWHIAUBUIYAJIbHOU
paboTel TpW pemieHuH Y4eOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOM
NESTeIbHOCTH, TJIAHUPOBAaTh OPraHU3AIMI0 COBMECTHOM paboThl, pacipeesTh
BUJBI paboOT, JOTOBApUBATHCS, OOCYXKIATh NPOIECC M Pe3yibTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH

KYV] 2.2

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCykIeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYpPMbI» M WHBIE), BBINOJIHATH CBOK 4YacTb pPabOTBl H
KOOPJMHUPOBATH CBOM ACHCTBUS C JAPYTMMH WICHAMH KOMaH]IbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OO MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUS

PerysisiTuBHbIC YHHBepcaJbHbIe yyeOHble neiicTeus (PYY]D):

PYV]] 1. Vmenusa camoopeanusayuu

PYVI 1.1

COCTaBIISITh IUIAH, AJITOPUTM PEIICHHS 33Ja4d, BBIOUPATH CIOCOO pEmieHUsS ¢
y4€TOM  HMEIOIIUXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C Y4ETOM HOBOM
nHpopmanuu

PYV]] 2 YVmenus camokonmpons

PYVY]I 2.1

BJIa/IETh HABBIKAMHU MO3HABATEIHHON pe(IeKCHUU KaK OCO3HAHUS COBEPIIAEMBIX
JEWCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIAJAETh CIOCOOAMU
CaMOIIPOBEPKH,  CaMOKOHTPOJISI ~ @poliecca M pe3ylbrara  pelieHus
MaTeMaTU4YeCKOH 3a/1auu

PYVY][ 2.2

nNpeaABuACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHKHYTH IIPpU PCHOICHUU 3a1avU,
BHOCUTb KOPPCKTHUBLI B ACATCIIBHOCTL Ha OCHOBE HOBBIX O6CTO$[T€J'II)CTB,
JaHHBIX, Haﬁ)leHHLIX OIJ_II/I6OI(, BBISIBJICHHBIX pr,Z[HOCTCfI

PYY]J 23

OLICHMBAaTh COOTBETCTBHME PE3yJbTaTa II€JIM U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTHXKEHUSI WJIM HEINOCTHIKEHHSI Ppe3ylbTaTOB JESITEIBHOCTH, HAXOIUTh
OIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY

OcBoenue coxaepxaHusi yuyeOHoro mnpeaMera «MartemaTuka» oOecreurnBaeT
JOCTIDKEHHE 00YYaIONMMHUCS CISAYIONNX MPeIMeTHBIX Pe3yJIbTaTOB:

1. Kypc «Aaredpa n Hayajia MATEMaTHYeCKOT0 aHAJIHU32)

IIpP.1.1 Ilo pazoeny «Hucna u éviuucienus

MpP | onepupoBaTh MOHATUAMU: PALMOHATIBHOE U JCHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAS
111 U JecsATUYHas JApoOb, MPOLEHTH; BBINOJHATH apu(METHUYECKHEe OIlepaluu ¢

parroHaIbHBIMU U IEHCTBUTEIILHBIMU UYHCIIAMU;

BBITIOJTHSITh NPUOIIKEHHBIE BBIUMCIICHUS, WCTIONB3Ys TIpaBUiIa OKPYTJICHUs, JeNaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUMN; ONEPUPOBATh MOHATUSIMU: CTENEHb C
LEJNbIM TI0Ka3aTeseM, CTaHAapTHas ¢opMa 3arucu JeHCTBUTENBLHOTO YKcia, KOPEHb
HATYpaJIbHOM CTETEeHU, UCTIOIB30BaTh MOIXOSIIYI0 (hOopMy 3alncu JeCTBUTETBHBIX
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Yyycel JUIsl pelIeHUs] MPaKTUYECKUX 33134 U MPEACTaBICHUS JaHHbBIX; ONEPUPOBATH
MOHSATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJBHOIO yIila, UCIOJb30BaTh 3aIUCh
IIPOU3BOJILHOTO yriia yepe3 00paTHbIe TPUTOHOMETpHYECKHe (PYHKIUU

I1P.1.1.2

ONCpUpOBATh MOHATHUAMHU: HATYPAJIBHOC, HLCJI0C YUCIO, HCIOJb30BATHL IPU3HAKU
JIETTMMOCTH IIETIBIX YHCEI, PA3JIOKECHUE YUCIIa Ha TIPOCThIE MHOMKHUTENHU ISl PEIICHHS
3aJa4; OMNEpPUPOBATh IMOHIATHEM: CTENEHb C palMOHAIBHBIM  IOKa3aTeleM;
ONEpUpPOBATh IMOHATHSMHU: Jorapudm 4Ymcia, JCCATHYHBIE U HATypajbHbIC
J0rapupMbl

IIpP.1.2 Ilo pazoeny « Ypasuenus u nepasencmaa

12.1

»: OIEpUpPOBATh IOHATHUAMM: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LENOE,
palMoOHaIbHOE, MPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
yYpaBHEHHE; BBINOIHATE NpPeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH U
pewatb TPUTOHOMETPUYECKHE YPABHEHMsS; BBINOIHATh MPeoOpa3oBaHMs LEJbIX,
pPalMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUW M pelIaTh OCHOBHBIC THUIIBI LIEJNIBIX,
pallMOHAIbHBIX M MPPALMOHAIBHBIX YPaBHEHHW U HEPABEHCTB; IPUMEHSATH
YpaBHEHUs W HEPABEHCTBA JJIA PELICHUS MaTEeMaTUYEeCKHUX 3aJad M 3a4ad U3
pas3InYHbIX 00J1aCTe HAYKU U peallbHOM KHU3HH;

MOJIEJIMPOBaTh pPEajbHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 334U, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM alnapaTa ajareopsl

IIpP
1.2.2

IOPUMEHATh CBOWCTBA CTENEHU JUIsl NpeoOpa3oBaHUs BbIPAKEHUI, ONEpPUPOBATH
MOHATUSAMHU: II0KA3aTEJIbHOE YPAaBHEHHE WM HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI
[I0Ka3aTeIbHbIX YPAaBHEHUH U HEPABEHCTB; BBINOJIHAThH Pe00pa30BaHus BbIPAXKEHUH,
CoJepKAIINX JOrapu(Mbl, ONEPUPOBATH MOHATHAMU: JIOTapH(PMHUUIECKOE YpaBHEHUE
U HEpaBeHCTBO, pellaTh OCHOBHBIE THUIBI JIOrAapU(PMHUUECKUX ypaBHEHUH U
HEPaBEHCTB; HAXOJUTh PEIICHUS IPOCTEUIINX TPUIOHOMETPUYECKUX HEPABEHCTB;
OIEpUpPOBaTh TOHATUSAMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH M €€ peIleHue,
HCIIOJIB30BaTh CUCTEMY JINHEMHBIX YPABHEHU JUUIS PEIICHUS IPAKTUYECKUX 3a/a4;
HaxOIUThb PEIIEHHUS MPOCTEHIIMX CUCTEM M COBOKYIIHOCTEH palMOHAIbHBIX
YpaBHEHUH M HEPaBEHCTB; MOJIEJIMPOBATh PEaJbHbIE CUTYallUU Ha SI3bIKE alreOphl,
COCTABJIATh BBIPAXKCHUS, YPABHCHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/a4H,
MCCJIEIOBATh OCTPOEHHBIE MOJIENIN C UCIOJIb30BaHUEM amnrapaTa aareopsl.

1IpP 1.3 Ilo pazoeny « Dynxkyuu u HepageHcmeay.

IIpP
13.1

ONEepUpOBaTh MOHATHAMM: (QYHKIUSA, CHOCOObl 3afaHusl (QYHKIHMH, 00JacTh
ONpeNieIeHusT W MHOXKECTBO 3HadeHUH (yHKIMM, Trpaduk (QYHKIUH, B3aUMHO
oOpaTHble (YHKIIMH; ONEPUPOBATh MOHATHUSAMU: YETHOCTh U HEYETHOCTHh (PYHKLHMH,
HYIM (DYHKIIUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA; UCIOJIb30BATh I'padUKu (YyHKIMHA
JUISL peLlieHUs YpaBHEHWM; CTPOUTb W YUTaTh IpaduKu JHMHEHHON (QyHKUINH,
KBaJPaTUYHOM (PyHKIMH, CTeTIeHHON (YHKIIMU C LI€IBbIM IOKa3aTesIeM; UCII0Ib30BaTh
rpaduxu GyHKIUN 111 UCCIENOBAaHUS MPOLIECCOB M 3aBUCHMOCTEH MpU pelieHuu
3aa4 U3 JPYrux y4eOHBIX NMPEeIMETOB M PealbHOHN KU3HH, BhIpakaTh (HopMyIamMu
3aBHCHUMOCTH MEXIY BEIMUYHHAMU

IIpP
1.3.2

ONEepUPOBATH MOHATUAMU: NEpHOAMYECKas (DYHKIHS, MPOMEXYTKH MOHOTOHHOCTH
GYHKIIMHA, TOYKH JKCTpeMyMma (yHKIMU, HaubOoibIlee W HAaWMEHbBIIEEC 3HAYCHHS
(GYHKIMU HA TIPOMEXYTKE, UCTIOIb30BaTh UX JUIS MUCCIe0BaHUs (DYHKINH, 3alaHHON
rpadukomM; onepupoBaTh NOHATHUAMU: TpadUKU MTOKA3aTEIbHOMU, JorapupMuieckon u
TPUTOHOMETPUUYECKUX (YHKUUH, M300pakaTh MX Ha KOOPAMHATHOW IUIOCKOCTH MU
UCIIONIb30BAaTh JUISl pEHIeHHs YpaBHEHMM M  HEpaBEeHCTB; H300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTU IpadUKU JTUHEWHBIX YpaBHEHUH M MCIIOIB30BaTh MX JJIS
pelieHusl CUCTEMbl JIMHEHHBIX YpaBHEHMM; MCIOJb30BaTh rpaduku QyHKUMN ams
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MCCJICIOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH M3 APYTUX YI€OHBIX TUCIUTIINH.

IIpP 1.4 Ilo pasoeny «Hauana mamemamuueckoeo ananuzay

IIpP
1.4.1

ONEepUpPOBaTh  MOHATHUSIMM:  IOCJIENOBATENbHOCTb,  apuMmeTHueckas U
reoMeTpHYecKasi MPOrPECCUU; ONEPUPOBATh MOHATHAMH: OECKOHEYHO YObIBAroOIas
reoMeTpuuecKas IMporpeccusi, cymMma OECKOHEYHO YOBIBalOIIed TIeOMETPHUYEeCKON
IPOTPECCUH; 33/1aBaTh TIOCIEI0BATEIILHOCTH PAa3IMUYHBIMU CIIOCO0aMHU; HCIIOIB30BATh
CBOICTBa MOCHENIOBATEIbHOCTEH U MPOTPECCHMl sl pEIIeHHs] pPeajbHBbIX 3aaay
IPUKIIATHOTO XapaKkTepa

IIpP
1.4.2

ONEpUPOBATh IOHATUAMU: HENpepbIBHAS (DYyHKIUS, NPOM3BOAHAS (YHKIMH,
UCTIOJIb30BaTh T€OMETPUYECKUN M (PU3NYECKUN CMBICT MPOU3BOAHOM Uil pEIICHUs
3ajjay; HaXOJIUThb IPOU3BOAHBIE EMEHTAPHBIX (DYHKIMH, BBIUUCIATH NPOU3BOJHBIE
CYMMBI, TPOU3BEACHHUS, YaCTHOTO (YHKIHA; HCIOIB30BaTh IMPOUZBOAHYIO JIJIS
uccieoBaHusl (PyHKIMM Ha MOHOTOHHOCTh M 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl
UCCIICIOBAaHUS K TIOCTPOCHUIO TpaduKOB; HCIOJIB30BaTh IMPOU3BOAHYIO IS
HaXOXJCHNs HAWIY4IIEero pELIEHWs B IPUKIAAHBIX, B TOM YHCJIE€ COLUAIBHO-
HPKOHOMUYECKHUX, 3a]ayax; ONEpPUpPOBaTh MOHATUSAMU: MepBooOpa3Has M HHTErpa,
[OHUMaTh TEOMETPUYECKHMH M  (U3UYECKUH CMBICI MHTEerpajga; HaXOAUTh
NepBOOOpA3HbIE DIIEMEHTAPHBIX (YHKIWH, BBIYHCIATH HHTErpaid 1o Qopmyie
Herotona-JIeiiOHuna; pemarh NOpUKIAJHbIE 3aJadyd, B TOM 4YHCIE COLHMAIBHO-
HSKOHOMHUYECKOTO M (U3UYECKOrO0 XapakTepa, CpeACTBAMU MaTeMaTHUYECKOIO
aHaJIn3a.

LIpP 1.5 Ilo pazoeny « Mnoscecmea u 102uxa»

IIpP 1.5

OIICPHUPOBATH IMMOHATHAMU: MHOKCCTBO, OIICpAllMU Had MHOXCECTBAMU, UCIIOJIB30BATh
TGOpGTHKO-MHO)KCCTBGHHBIfI amnmnapar [jid  OIMCaHusd PCAJIbHBIX IIPOLHECCOB U
HBJ'IeHHfI, npu peHICHUH 3aJad H3 OPYIux y‘IC6HLIX npeaAMCETOB; OIICPpUPOBATH
MOHATHUAMU . OIPEACIICHUC, TCOPEMA, CIICACTBUC, JOKA3aTCIbCTBO.

IIpP 2. 'eomeTpus

IIpP
2.1.

OIIEpUPOBATh NOHATUAMHU: TOUKA, IPsSIMast, JIOCKOCTH;
OPUMEHSTh AaKCHUOMBl CTEPEOMETPUU M CJIEACTBUS U3 HUX NpPHU pPELICHUU
TEOMETPUUECKUX 3a7ay;

ONEpUpPOBATh MOHSTUAMU: MAPAIEIBHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEM;

KJIaCCU(UIIMPOBAaTh  B3aUMHOE  PACIOJIOKEHHME TMpPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

ONEepUpPOBaTh TMOHATUSMU: JBYTPaHHBIA YToJ, TpaHH ABYIPAHHOTO yria, pedpo
JIIBYTPAHHOI'O yIJIa, JMWHEWHBIM Yrojl JABYIPAaHHOTO yrja, TpaaycHas Mepa
JBYTPaHHOI'O yIJIa;

ONEepUpOBaTh  MOHATUSAMM:  MHOTOIPAHHUK,  BBINYKJIbIM M HEBBITYKJIbII
MHOT'OTPaHHMK, 2JIEMEHTHI MHOIOTPAHHUKA, TPABUIIBHBIN MHOTOIPAaHHUK;
pacmo3HaBaThb ~ OCHOBHbIE  BHJbl ~ MHOTOIPDaHHUKOB  (MHMpamMuaa, MpuU3Ma,
HpSMOYTOJIbHBIN Mapasienenunen, Kyo);

KJIaCCU(UIIMPOBAaTh MHOTOTPAaHHMKH, BBIOMpPAs OCHOBaHMS JJs KJacCHU(PHUKALUU
(BBIMYKJIbIE M HEBBITYKJIbIE MHOTOTPAaHHHUKH, NTPaBUIbHBIE MHOTOTPAHHUKH, MPSMbIE
Y HaKJIOHHBIE MTPU3MBI, TapauIeJIeIUIe/Ibl);

ONEpUpPOBaTh IMOHATHSAMM: CEKyllas IUIOCKOCTb, CEYEHHWE MHOIOTPaHHHUKOB;
OOBSACHATH MPHUHILMIIBI MOCTPOEHUSI CEUYEHUH, MCIONB3YyS METOJl CJIENIOB; CTPOUTH
CEYEHUs MHOTOI'PDAaHHUKOB METOJOM CJIEAOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTek U U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHHU3Y;
pelaTh 3aJa4l Ha HaX0)KJIEHUE N'€OMETPUUECKUX BEJIMYNH 10 oOpasiam WIH
QIrOpuTMaM, TPUMEHSS M3BECTHbIE AHAIMTUYECKHE METOAbl NpPU pElIeHUU
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CTaHJApPTHBIX MAaTEMaTHMYECKHUX 3a/lad HA BBIUYMCICHHUE DPACCTOSHUM MEXIY IBYMs
TOYKaMH, OT TOYKH 0 NPAMOM, OT TOUKH JO INIOCKOCTH, MEXAY CKPEIIUBAIOLUMUCS
IPSAMBIMU;

peuars 3aa4y Ha HaX0XKICHUE N'eOMETPUUECKUX BEJIMYUH I10 oOpa3uam WIn
aJropuTMaMm, IPUMEHsA U3BECTHBIC AHAIUTUYECKA METObI pu pelieHuu
CTaHJAPTHBIX  MAaTEMaTUYECKMX  3aJad  Ha  BBIYMCICHHE  YIVIOB  MEXIY
CKPCIIMBAOIIMMHUCA  IPSIMBIMH, MEXKIY HpSIMOH UM  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB;

BBIUUCIIATE OOBEMBI M IUIOIIAJM IOBEPXHOCTEH MHOIOTPAHHUKOB (IpU3Ma,
nupamMuia) ¢ IpuMeHeHneM (OpMyIl, BBIYUCISATh COOTHOLICHUS MEXKIY TUIOIAAIMU
HOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPaHHHUKOB;

OIEPUPOBATH IOHATUAMH: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U IIJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (UTYPHI;

U3BJICKaTh,  MpPeoOpa3oBbIBATH M HMHTEPIPETUPOBATH  MHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (Urypax, MpeAcTaBICHHYIO Ha 4YepTekKax u
PUCYHKaX;

NPUMEHATh TEeOMETpUYecKre (aKThl Il PEHICHHS CTEPEOMETPHUYSCKUX 3aad,
MPEIOIarafoIluX HECKOJIBKO IIAaroB PEUICHHUs, €CITU YCIOBUS IPUMEHEHHUS 33aJaHbI B
SIBHOM (hopme;

PUMEHSTh npocTeiIme MPOrpaMMHBIC cpencTBa u
JIEKTPOHHO "KOMMYHHUKAI[MOHHBIE CHCTEMBl TIPH PEHICHHH CTEPCOMETPHUSCKUX
3ajay;

MPUBOJUTH TPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTECH B MPHUPOAEC M IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB IT€OMETPUH B UCKYCCTBE;

MPUMCHSTH IMOJTYYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEabHBIC CUTYAI[UU
U MPHUMEHATh WU3YYCHHBIC TOHSATHUS B IPOLECCE TOUCKA PEIICHHS MaTeMaTHUECKU
chopMyIUpPOBAaHHON TPOOJIEMBI, MOJCIUPOBATh pPEAIbHBIC CUTYyallMd Ha SA3BIKE
TeOMETPHH, UCCIIEI0BATh TOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM T€OMETPHYECKHIX
MOHATHI W TEOpeM, ammapara aireOpsl, pemaTh MPaKTUYECKUE 3a/1a49H, CBSI3aHHBIE C
HAXO0XJICHHEM T€OMETPUYECKUX BEITUUHH.

IIpP
2.2.

ONEepUpOBATh  MOHATUSAMM:  IMJIMHJIpPUYECKass  TOBEPXHOCTb,  OOpa3yromue
LHWIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKasl MOBEPXHOCTh, 00pa3yrolne
KOHMUYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh;

pacrno3HaBaTh TeJja BpalleHusl (IMIUHAP, KOHYC, cepa u map); 0ObIACHATH CIIOCOOBI
NOJY4YEeHHUsl TeJl BpalleHHs; KiacCU(UIUPOBaTh B3aUMHOE pacIloyoKeHUe chepbl U
IUIOCKOCTH; OIEPUPOBaTh MOHATUSMU: LIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CErMEHTa, IIapOBOM CIIOM, OCHOBaHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIAPOBOM CEKTOP;

BBIUMCIIATH 00BEMBI U IJIOLIAAN TOBEPXHOCTEH TeN BpallleHusl, FEOMETPUUECKUX TEeJ
C IpUMEHeHueM (HopMmy;

OIepUpPOBAThH MOHATUSMHU: MHOTOI'PaHHUK, BIMCAHHBIN B cepy U OMUCAaHHBIA OKOJIO
cdepsl, cepa, BUCaHHAs B MHOTOI'PAaHHHUK MJTH TEJIO BPAIlEHUS;

BBIUMCIISATH COOTHOLIEHHS] MEXIy IUIOMA[sIMU TMOBEpXHOCTeH U o0BEMamMu
MOJOOHBIX TEII;

nu300paxarh M3ydaemble (GUTYpBI OT PYKH M C MPUMEHEHHEM IMPOCTBIX UYEPTENKHBIX
UHCTPYMEHTOB;

BBITMIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TeJl BpaIlICHUS;

U3BJIEKaTh,  HMHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh  HMHPOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEJCTABICHHYIO Ha YepTexax M
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PHUCYHKax;

OIIEPUPOBATH ITOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATh JCHCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHMS BEKTOPOB M YMHOXCHHS
BEKTOpa HA YHCJO, OOBSICHATh, KAKUMH CBOHCTBAMH OHHU OOJIAJIalOT; MPHUMEHSTh
IIPABUJIO MApaJLICIICIINIIEAA;

OIEPUPOBATH MOHATUAMU: JE€KAPTOBBI KOOPAMUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrold MEXIY BEKTOPAMH,
CKAJIIPHOE NPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI;
HaXOJUTb CYMMY BEKTOPOB M IIPOM3BEIEHUE BEKTOpPA HAa YHCIO, YIOJd MEXIY
BEKTOPAaMH, CKaJSIPHOE IPOM3BEACHME, PpACKIAAbIBaTh BEKTOpP IO  JBYM
HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh IUIOCKOCTh YpaBHEHUEM B JEKapTOBOM CHUCTEME KOOPIMHAT; IPUMEHATH
reoMeTpudeckue GpakThl Ui PELIeHUs CTEPEOMETPUUYECKHX 3aad, IPEeANoIaraoumx
HECKOJIBKO IIaroB PEIICHHsI, €CIIU YCIIOBHSI IPUMEHEHU 3a/1aHbl B SIBHOU (hopme;
pelmars IpOCTEMIINE TIeOMETPUYECKHE 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/A;

pelmars 3aJa4d Ha JO0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUM M HaXOXICHHE
TreOMETPUYECKUX BEJIMYMH 1O 00paslaM WM ajJropuTMaM, HNPUMEHsSI M3BECTHBIC
METO/BI IIPU PEIIEHNH CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4;

IPUMEHATh  NPOCTEHIIME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPHU PELICHUU CTEPEOMETPUUECKUX 3a/aY;

IPUBOJIUTH IPUMEPBl MAaTEMaTHUUECKUX 3aKOHOMEPHOCTEH B IPUPOAE M IKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATH MOJY4YECHHBIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh pEallbHbIE CUTYyaluu
U NIPUMEHATh U3YYEHHBIC MOHATHUS B IIPOLIECCE IMOMCKA PEIICHUS MaTeMaTU4EeCKU
chopMyIUPOBaHHOW NPOOJIEMbI, MOJCIUPOBATh pEalbHbIE CHUTYallUd Ha S3bIKE
F€OMETPUH, UCCIEA0BATh IIOCTPOCHHBIE MOJENIH C UCIIOJIB30BAHUEM F€OMETPUUECKHUX
HOHATHUI U TeopeM, amnmapara aiaredpsl, pemaTb IpakTHYeCKUe 3a/1a4M, CBSI3aHHbIE C
HAaXO0KJICHUEM F€OMETPUYECKHUX BEJINYMH.

IIpP 3. BeposiTHOCTH U CTATHCTHKA

IIpP 3.1

YUTATh U CTPOUTH TAOJHUIIBI U JUArPAMMBbI;

ONepUpOBaTh MOHATUSIMU: CpelHEe apu@MeThuyecKkoe, MeauaHa, HaumOoJbIIee,
HauMEHbIIIEE 3HAYEHHUE, pa3MaxX MAacCHUBa YHCIIOBBIX JaHHBIX;

ONepUPOBATh MOHATUSAMM: CIIy4alHBIM SKCIIEPUMEHT (ONBIT) U CIIy4ailHOE COOBITHE,
3JIEMEHTAapHOE COOBITHE (RJIEMEHTApHBIM HCXOJ) CIy4allHOTO OIbITa, HAXOAWUTh
BEPOATHOCTH B ONBITaX C PAaBHOBO3MOXHBIMHU CITyYallHBIMU COOBITUSIMU, HAXOJIUTh U
CpaBHUBATh BEPOATHOCTH COOBITHI B M3yYEHHBIX CIy4ailHBIX SKCIIEPUMEHTAX;
HaxoJUTb U (POPMYJIHMPOBATH COOBITHUS: TIEPECEUCHHE M OOBEAMHEHUE HTaHHBIX
COOBITHH, COOBITHE, TPOTUBONOJIOKHOE JaHHOMY COOBITHIO, IOJB30BaThCA
JuarpaMMmamu Jusepa u GopMyIion CI0KEHUS BEPOSATHOCTEN TIPH PEIICHUH 3a]1a4;
OTIEpUPOBATH MOHATHSIMM: YCIOBHAsI BEPOSTHOCTH, HE3aBUCUMBIE COOBITHS, HAXOAUTh
BEPOATHOCTH C MOMOIIbIO MpaBWJIa YMHOXKEHUS, C MOMOUIBIO JIepeBa CIy4ailHOTO
OTIBITA;

MPUMEHSTh KOMOMHATOPHOE MPAaBUIIO YMHOXKEHUS MPU PELLIEHUH 33/1a4; OTIEpUPOBATh
NOHSTUSMM: HUCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUsS HCIBITAaHWM, ycnex M
HeyJa4ya, HaXOJIUTh BEPOSTHOCTH COOBITUH B CEpUU HE3aBUCHMBIX HCHBITAaHUHI 10
NEPBOTO yclexa, HaX0IUTh BEPOATHOCTH COOBITUI B CepUH UCIIbITaHUN bepHyu;
ONEepUpPOBaTh TMOHATUSAMU: CllydyaiiHas BeJIWYMHA, pacHpelie]ieHHe BEpOSTHOCTEH,
JMarpaMma pacrpeeseHus

CPaBHUBATh BEPOATHOCTH 3HAYECHMI CIIy4ailHOM BEJIMYMHBI 110 PACTIPEIECICHUIO WU C
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3.2. MTOMOILBIO AMarpamm;

ONCpUpOBaTh IMOHATHECM MATCMATUYCCKOI'O OXHWIAAHUSA, TPUBOIWUTL IPUMCPLI, KakK
NPUMEHSETCS MaTeMaTHYeCKOe OXKHJIAaHUE CIIy4alHOW BEJWYMHBI HAXOIWUTh
MaTEeMaTHYECKOE OKUIAHKE 10 JaHHOMY pacIpe/Ie]IiCHUI0; UMETh MPEJICTABICHHUE O
3aKOHE OOJIBIIINX YHCEN, UMETh MPEJICTABICHIE O HOPMAJIIBHOM paclpeieIeHu!

2. CTPYKTYPA U COAEP KAHUE OBYUYEHUA

2.1. O0bem yueOHOro mpeaMera U BUAbI y4eOHOH padoThI

Bun yueOHoit padoThl Konuuecmeo
uacoe

MaxkcumasbHasi yueOHast HAarpy3ka (Bcero) 119
Oo0si3aTe1bHAS ayAUTOPHAsA YueOHAsl HATPY3Ka (Bcero) 78
B TOM YHCJIE:

MPAKTUYECKHUE 3aHITHS 30

KOHTPOJIbHBIE pa0OThI -
KoncyabTanmii 2
NuauBuayaabHbIi NPOEKT -
CamocrosiTesibHast padoTa o0y4yarouierocst (Bcero) 39

Ilpomesricymounan ammecmayun B HopMe dK3aMeHa
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2.2. Conep:kanue 00yyeHus 1Mo yueOHOMY npeamery «MaremaTtuka

HaumenoBanue moaysen u

Conepsxkanue yueOHOro MmarepuaJia, JadopaTopHbie U

O0BeM akaj.

Dopmupy-
TEM NpPaKTHYecKue padoThl, CAMOCTOSITE/IbHAA padoTa yac/B T.4. B eMbILe
o0yyarimxcs dpopme
.. | pe3yJabTaThbl
NMpaKTUI€CKOn
00y4yeHust
nMoATOTOBKH
1 2 3 4
1
Pasnen 1. Anredpa u Hayaaa 35/18
MATeMAaTHYeCKOr0 aHAJIN3a
Coaep:xanue yue0HOro MaTepHaJia 10
Tema 1.1. Yucia 1 BeIYUCIEHUS OOBIKHOBEHHBIE U JECATUYHBIC JPOOU, TMPOLECHTHI, OECKOHEYHBIC
1 | nepuoanueckue qpodu. ApudmMeTndecKue oneparuy ¢ pauoHaIbHBIMUA
YHCIaMHU, TPEOOPa30BAHMSI YHCIOBBIX BEIPAKCHUH.
2 | HdeiictButenpHple 4yucna. PanuoHanbHbIE U UppalOHaJIbHBIE YHKCIA. P 1.1 JIP 2.1
Apudmerndeckne  omepanuu ¢ JICHCTBUTENBHBIMH  YHCIIAMHU. JIp 3.12 JIp 4.12
[TpubnuxKEHHBIE BBIUMCIEHUS, TpaBUJIa OKPYIJIEHUS, TNPUKUAKA U JIP 5.1, JIP 6.1,
OIICHKA PE3yJIbTaTa BIYUCICHUN JIP 7.1, JIP 8.1
3 | HarypanbHble u nienble uncna. [Ipu3Haku 1e1MMOCTH eNbIX YUCel IIYYI1.1-16
4 | Crenenp ¢ 1uensiM mokazareneM. CranmapTHas ¢opMa 3arucu ggzﬁ ‘;‘igg
neiictBuTenbHOro ymncna. McenonaszoBanue noaxonsuiei GpopMel 3anucu KYY[a1.1-1.3
JEMCTBUTENIBHBIX YHMCEJI Ul pELIEHUs MPAKTUYECKUX 3a4ad W KYV12.1-2.2
MPE/ICTaBICHUS JTaHHBIX PYVYI 1.1
Crenens ¢ pallMOHAILHBIM nokasareneM. CBOMCTBa CTETICHH. ;12%21'1'12'132
5 | Apudpmernueckuii KOpeHb HaTypalbHOH creneHu. JledcTBus ¢ PES A S
apu(METHUECKUMI KOPHSIMH HATYPaIbHOHN CTETICHH
6 | CuHyc, KOCMHYC M TaHICHC YHCJIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC, apKTaHT€HC YUCJIOBOTO apryMeHTa
7 | Jlorapudm yucna. JlecaTuunble U HaTypaibHbIE JOrapu(Mbl
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B 1.4. npakTnyeckue u 1a00paTOpPHbIE 3AHATHS 4
IIpakTnyeckoe 3ansaTue Nel. [Ipumenenwe apoOeli W TPOIEHTOB JUIA
pelIeHusT NMPUKIAIHBIX 3a7ad W3 Pa3iIM4YHBbIX OTpaciiedl 3HAHUW U pealbHOU 2
KU3HU
IIpakTuyeckoe 3ansTue Ne 2. Apudmerndeckue IEWCTBHS HaJl YHCIAMH,
HaXOXJECHUE MPUOJIMKEHHBIX 3HAYEHUH BEIMYMH M HOTPEIIHOCTEH 5
BbIUUCICHUH (a0COJIIOTHOM M OTHOCHTEIBbHOH), CpPaBHEHUE UHCIIOBBIX
BBIPAKCHUI.
CamocrosiTesibHAasi padoTa 00y4a0ImMxcst -
Tema 1.2. YpaBuenus u Copnepxxanue yueOHOIo MaTepuaJa 11
HEPAaBEHCTBA ToxecTBa U TOXK/IECTBEHHbIE IPEOOPaA30BaHMU.
1 | [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX  BbIpaxkeHUl. OCHOBHbBIE
TPUTOHOMETPHUYECKUE (POPMYJIBL.
2 VYpaBHeHHE, KOpeHb ypaBHEHHsA. HepaBeHCTBO, pelICHUE HEPABEHCTBA.
Meto MHTEpBAJIOB.
[TpeoOpazoBanue BbIpaKEHH, COIepPKALINX Jorapru(MBbI. JIP 1.1, JIP 2.1,
[Ipeo6pa3oBaHue BHIPAKEHHH, CONEPIKAIIMX CTETIEHH C PAIHOHATBHBIM AP 3.1, JIP 4.1,
nokasareneM CHCTEMbl U COBOKYITHOCTH PallMOHAJIBHBIX YPaBHEHWM U JJIII;57.11, JJI]II), %’11’
HCPaBCHCTB NNyyJ1.1-1.6
[Toka3arenbHble ypaBHEHHMs UM  HepaBeHcTBa. Jlorapudmuueckue yyJa2.1-2.4
ypaBHEHUsI 1 HEPABEHCTBA. 1yyJ13.1-3.3
B T.4. npakTHYecKHe U JIA00PATOPHBIC 3aHATHS 6 Ezzﬂ é};g
IpakTnyeckoe 3ansaTue Ne3 Penienne nensix u ApoOHO-paliOHATBHBIX Py{[fﬂ.ljl '
YPaBHEHHUI U HEPABEHCTB. Pellenne nppaluoHaabHbIX YPaBHEHUN U 2 PYY]2.1-2.3
HEPaBCHCTB. IpP1.2,1-1.22
IIpakTyeckoe 3ansaTne Ne 4 .Pemenne TpUroHOMETPUYECKUX YPaBHEHUH U 5
HEPABEHCTB
IIpakTyeckoe 3ansaTue Ne S. [I[puMeHenne ypaBHEHUI U HEPABEHCTB K
pELIeHNI0 MaTeMaTHYECKHX 3a]a4 U 3a]a4 U3 pa3IMuHbIX o0JacTeld HayKu U 2
peabHOM JKN3HMU.. Perienne npukiIagHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.
CamocrosiTeibHas padoTa 00y4yalommxcst
Tema 1.3. @yHKIIUYU U TpaUKH. Copepxxanue yueOHOIro MaTepuaJa 12 JIP 1.1, JIP 2.1,
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Oyukims, crnocoOsl 3amanus (GyHKuU. ['paduk (yHKuu. BzanmHO JIP 3.1, JIP 4.1,
obOparuble ¢yHkuuu. OOIACTh ONMpeAeTeHUs M MHOXKECTBO 3HAUCHHIMA J}Il;) 57 11’ J}]l; % 11
1 ¢bynkunu. Hynu ¢pyakiuu. IIpomexyTku 3HaKonocTostHeTBa. YETHBIE U HVY.):[’I.I-l..G
HeuétHple  QynHkuuu. Ilepuoamueckne  dynkmun.  [IpomexyTku YY12.1-2.4
MOHOTOHHOCTH (YHKIMH. MakKCUMyMbl M MHUHUMYMBI (DYHKIUH. nyyna3.1-3.3
HawuOosnpiiee 1 HauMeHblee 3HaYeHne (PYHKIIUN Ha TPOMEKYTKE. KYVJ1.1-1.3
2 CreneHHass (QyHKLUMS C HaTypajJbHbIM M LEJIbIM IIOKa3areneM. Eé Kigg )121122
cBoiicTBa 1 rpaduk. CBoiicTBa M rpa)uK KOpHS N-0ii CTETIEHU PYV]I 7123
Tpuronomerpuyeckas OKPYKHOCTb, olpeJiesIeHue TpP 1.3.1.- 1.3.2
TPUTOHOMETPHUYECKUX (DYHKIIMH YMCIOBOTO apryMEHTa
Tpuronomerpuyeckue GyHKIMHU, UX CBOMCTBA U rpaduKu
[Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOHCTBA U rpaduku
B T.4. npaKkTHYeCcKHe U JIA00paTOpPHbIEe 3aHATUS 5
IIpakTuueckoe 3ansitue Ne6 . lcmonb3oBanue rpadukoB (QyHKIMH AIs 3
peneHusl ypaBHEHUH U JINHEWHBIX CUCTEM
IIpakTuyeckoe 3ansitue Ne 7. Hcnonb3oBanue rpadukoB (QyHKIHMH AIs
WCCIICIOBAaHHS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPHIE BOSHUKAIOT MPH PEIICHUH 2
3aJa4 U3 APYrux y4eOHbIX NPEIMETOB U peaJIbHOM XKU3HU
CamocrosiTeibHasA padoTa 00y4yalmmMXxcst -
Tema 1.3 Hauana marematudeckoro | CoaepskaHue yueOHOro MaTepuaJia 12
aHaJn3a 1 [TocnemoBarenbHOCTH, CHOCOOBI  3a@aHUSl  TIOCIIEOBATEILHOCTEH. P 1L P 21
MoOHOTOHHBIE ITOCIIE0BATEIbHOCTHU TIp 3.1: JIp 4:1:
Apudmerndeckass u reomMeTpuyeckas mnporpeccud. beckoHedHO JIP 5.1, JIP 6.1,
5 yObIBaromiasi reomerpuyeckass mnporpeccus. Cymma OeCKOHEYHO JIP 7.1, JIP 8.1
yOBIBAIOIIEN TeOMETPUUECKOM mporpeccun. DopMyina  CIOXKHBIX IyyJ1.1-1.6
IPOIICHTOB. Egﬂ gigg
3 HenpepbiBHble  ¢yHKnMu. MeTox  WHTEpBAIOB I PEUICHHS KYYJJEIL 1:1:1:3
HCPaBCHCTB. Kyya2.1-2.2
[TponsBonnas ¢dynkuuu. ['eomerpuueckuit u  QuU3MUECKU CMBICIH PYVI 1.1
4 npousBogHON. IlpomsBogHble >3neMeHTapHBIX QYHKIUH. DopMyIbl PSIZIVI{[ 1241123
HaXOXXJEHHUS TPOU3BOJHON CYMMBI, TPOU3BEACHHS M YaCTHOIO 11[_’ 4215
GyHKIHI.
5 | Ilepoobpa3znas. Tabauia nepBooOpa3HbIX
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6 WHuterpan, ero reomerpudeckuii u (HU3UYECKUN CMBICI. Bhraucienue
uHTerpaia no gopmyine Herorona-JleliOuumna

B 1.4. npakTnyeckue u 1a00paToOpHbIe 3AHATHS

IIpakTyeckoe 3ansaTue Ne 8. Vcrnonb3zoBaHue Nporpeccuu AJis peleHus
pEaIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa

IIpakTyeckoe 3ansaTue Ne 8 . [I[pumeHeHne IPoU3BOIHOM K HCCIIET0BAHUIO
(GyHKLUH HA MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxaenue Hanbonb1ero u
HaMMEHBIIETO 3HaYeHUs (PYHKIIMU Ha OTPE3Ke.

IIpakTuyeckoe 3ansaTue Ne 9 .IlpumMeHeHre MPOU3BOTHON JIJIsT HAXOXKICHUS
HaWJIYYIIETro PEelICHHs B IPUKJIAJAHBIX 3a]ja4ax, I ONPeaeSICHUs CKOPOCTH
mpolecca, 3a1aHHoro GopMyoi Uil rpaduKkom

CamocrosiTejibHas padoTa 00y4aroIuxcst

Tema 1.4 MuoXecTBa H JIOTUKA

Coaep:xanue yueOHOTo MaTepHaJia

1 | MHuoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[uarpammel Ditnepa-Benna.
[IpruMeHeHrne TEOPETUKO-MHOKECTBEHHOTO armapara JJisi OlMCaHUs
peallbHBIX MPOLIECCOB U SBIECHUI, IPH PEIICHUU 33]a4 U3 IPYTHX y4EOHBIX
MIPEIMETOB.

2 OnpeneneHHe, TCOPEMaA, CIICACTBHUC, 10KA3aTCIbCTBO.

B T.u. MPAKTHIECCKHUE " naﬁopaToprle 3aHATHUSA

Pazgen 2. 'eomerpus.

CamocrosiTeibHas padoTa 00y4al0IMXCs

34/12

Tema 2.1. [IpsiMble U TUIOCKOCTH B
POCTPaHCTBE

Conep:xanue yueOHOTro MaTepuaJia

10

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb,
1 | npoctpanctBo.  IloHsTHE 00  aKCMOMAaTMYECKOM  IOCTPOCHHUHU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacronokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECH,
napajuleNibHbIE U CKpelrBaronmecsd npsMbie. [lapamienbHOCTh IpsIMbIX
Y IUIOCKOCTEM B IIPOCTPAHCTBE: NapajuIeNIbHBIE IIPSIMbIE B IIPOCTPAHCTBE,
MapaIebHOCTh TPEX MPSAMBIX, NAPAUICIBHOCTh NPSMON U TIOCKOCTH.
2 VYTribl ¢ COHanpaBi€HHBIMU CTOPOHAMH, YroJl MEXAYy MpSMbIMU B
IIPOCTPAHCTBE. [TapamienbHOCTP  IIJIOCKOCTEM: napajuieibHbIe
IUIOCKOCTH, CBOMCTBAa TMapajuleNbHbIX IUIocKocTel. [Ipocreiimme
MPOCTPAHCTBEHHBIE  (PUTYpPHI HA  TUIOCKOCTH:  TETpadap, Kyo,
NapajulesIenuIie]l, MOCTPOEHNUE CEYCHHI

JIP 1.1, JIP 2.1,
JIP 3.1, JIP 4.1,
JIP 5.1, JIP 6.1,
JIP 7.1, JIP 8.1
MyyJ 1.1-16
MYy 2.1-2.4
MyyJ 3.1-3.3
KYV1.1-1.3
KYV]2.1-2.2
PYV 1.1
PYV2.1-2.3
TIpP 2.1- 2.2
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[lepneHIUKYIAPHOCTE MNPAMOM MW IUIOCKOCTH: IEPIECHIUKYJISIPHBIC
IIPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE MAPAJUICIIBHBIC U IIEPIICHIUKYIISIPHbIC
K IUIOCKOCTH, IPU3HAK IMEPHEHAUKYJIIPHOCTH NPSIMOW M IUIOCKOCTH,
TeopeMa O TpsAMOM MEPHEHAUKYISAPHOM IUIOCKOCTH. YTJbl B
3 | MPOCTPAHCTBE: Yrojl Mex 1y IIPSIMOU U IIOCKOCTBIO, JBYTPAHHBIN YIoJ,
JMHEHUHBIA Yroj JBYIpaHHOro yria. IlepneHauKynsp M HakKJIOHHBIE:
paccTosiHue OT TOYKM [0 IUIOCKOCTH, DPACCTOSIHUE OT MpPsAMOM 10
IUIOCKOCTH, TPOEKIUsi (UTYpbl Ha IUIOCKOCTh. [lepneHanKyIspHOCTb
IUIOCKOCTEM: TPU3HAK IMEPHEHIUKYIIPHOCTH ABYX  IUIOCKOCTEH.
Teopema 0 TpEX NepHneHUKYISIpax

B 1.4. npakTHYecKkue 1 J1a0OpaTOPHBIE 3aHATHS 3
IIpakTuyeckoe 3anaTue Ne 10. PemeHue mnokasaTenbHbIX YypaBHEHHH u 5
HEPABEHCTB
IIpakTnyeckoe 3ansitme Ne  11.  Boluncienue — yrjmoB — Mexay
CKPEIIMBAIOIIMMHUCA TPAMBIMH, MEXAY MPSAMONM M IUIOCKOCTBIO, MEXIY 1
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB
CamocrosiTesibHas padoTa 00y4YaIuXCcs

Tewma.2.2.MHOrorpaHHUKH Copneprxanue yuyeOHOIro MaTepuasa 10

ITonsTHe MHOI'OrpaHHHUKa, OCHOBHBLIC 3JJICMCHTBI MHOI'OI'PAHHHKA,
BBIIYKJIbIE U HEBBIITYKJIbIE MHOIOTPAHHUKH, pa3BEPTKA MHOIOTPAHHHUKA.
IIpu3ma: m-yronpHas npu3Ma, TPaHU M OCHOBAaHHUS INPHU3MBI, NpAMas U
HaKJIOHHas TMpHU3Mbl, OOKOBas M TIIOJIHAS MOBEPXHOCTb MPU3MBI.
[Tapayenenunesn, MpsAMOYTOJIBHBIA NApAJUIENICIIMIIE] U €r0 CBOMCTBA.
[Tupamupa: n-yroipHas NUPAaMHJA, TPAHM U OCHOBAHME IUPAMMIBI,
1 OOKOBasl U MOJHAasl MOBEPXHOCTh MUPaMUJIbI, IPABUIIbHAS U yCeuEHHAas
nupaMuaa.  OJEMEHThl IpusMbl M nupamuabl.  IIpaBunbHbIE
MHOTOTPaHHMKU: IMOHATHE NPABWJIBHOTO MHOTOIPaHHUKA, NpaBUJIbHAA
Npu3Ma U IIpaBUWIbHAs NUpaMHa, IIpaBUIIbHAA TPEYTrojdbHasd IUpaMuIa
U TpaBWIbHBIA TeTpa’ap, KkyO. IlpeacraBieHne o mNpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa3/p, ToAeKa’Ip U ukocadap. CedeHust NpusMsbl U
MUPAMUIbI

2 CI/IMMCTpI/IH B IIPOCTPAHCTBC. CHUMMCTPUA OTHOCHUTCIIBHO TOYKH,
HpSIMOfI, IIJIOCKOCTH. DJIEeMEHTBI CUMMCTPUU B nmupamMmujiax,

JIP 1.1, JIP 2.1,
JIP 3.1, JIP 4.1,
JIP 5.1, JIP 6.1,
JIP 7.1, JIP 8.1
nyyJ1.1-1.6
MYyYJ(2.1-2.4
MyyJ(3.1-3.3
KYV1.1-1.3
KYV]2.1-2.2
PYV] 1.1
PYV2.1-2.3
TIpP 2.1- 2.2
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MmapayuICJICIuIICax, MPaBUJIbHbIX MHOT'OI'PAHHUKAX

Bbruucnienye 31eMEHTOB MHOTOTPaHHHMKOB: pEOpa, MUArOHaH, YTJIBL.
[Tnomane OGOKOBOW TOBEPXHOCTH M IOJIHOM IMOBEPXHOCTHU MPSIMON
3 | IPM3MBL, IUIOWIANb OCHOBaHMUI, TeopemMa O OOKOBOW IOBEPXHOCTH
npsimMol  mipu3Mbl. [lnmomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON MHpaMHJIBI, TEOpEeMa O IUIOIAAM YCCUEHHOW MUPAMUJIBL.
[Tonsitue 06 06bEMe. OOBEM MTUPaAMUIBI, TPU3MBI

[Tono6upie Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMU

4 o .
ITOBCPXHOCTCH, 00BEMaMH HO,Z[O6HBIX TCJI

B T.u. MPAKTHICCKUE U ﬂaﬁopaTopHHe 3aHATHSA

IIpakTuyeckoe 3anHsitue Ne 12. BpiunciaeHue o0O0BEMOB | ILIOIMIAICH
MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMuia) ¢ IpUMEeHeHHeM HopmyI

IIpakTuyeckoe 3ansitue Ne 13. | BpunciieHHE COOTHOUICHUN MEXIy
TJIOMIAIMU TTOBEPXHOCTEH, 00bEMaMHM 1MOJOOHBIX MHOTOTPAaHHHUKOB

CamocrosiTesibHas padoTa 00y4YaIuXCcs

Tema 2.3. Tena BpateHus

Coaep:xanue yueOHOTo MaTepHaJia

[lunuHapuyeckas TOBEPXHOCTh,  OOpa3ylolle  IWIMHAPHYECKON
| | ToBepXHOCTH, OCh IWJIMHAPUYECKOW — TOBepxHOCTH.  LlmmuHmp:
OCHOBaHHMsS M OOKOBasi MOBEPXHOCTb, OoOpasymoomas ¥ OCh, IUIOLIA[b
OOKOBOI1 U MTOJIHOM MOBEPXHOCTH

Konnueckass moBepXHOCTh, 00Opa3ylolMe KOHHYECKOM MOBEPXHOCTH,
OCh M BeEpIIMHA KOHMYECKOW NOBEpXHOCTU. KOHYyC: OCHOBaHuE H
2 | BepuMHa, o0Opasymomas W OCh, IJIOUIaJb OOKOBOM M IOJIHOW
MIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolllie U BHICOTA, OCHOBAaHUS U
O0KOBast MOBEPXHOCTh

Cdepa u map: 1eHTp, paauyc, TUaAMETP, IJIOMIAb TOBEPXHOCTH CHEPHI.
3 | B3aumHoe pacnionosxenue cepsl U MIO0CKOCTH, KacaTelbHasl MIIOCKOCTh
K cepe, momans chepbl

N300pakeHre Ten BpallleHUs Ha IJIOCKOCTU. Pa3BépTka mumnmHApa U
4 | Komyca. KoMOunamuu  Tenm  BpamieHHss W MHOTOTPAHHUKOB.
MHororpaHHuK, ONHCAaHHBIH OKoso cdepsl, chepa, BIucaHHas B
MHOTOTPaHHHK, WJIU TEJI0 BpaIlleHUs

5 | [Honstne 06 06béMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00

JIP 1.1, JIP 2.1,
JIP 3.1, JIP 4.1,
JIP 5.1, JIP 6.1,
JIP 7.1, JIP 8.1
NnyyJ1.1-16
MYyYJ(2.1-2.4
MYV 3.1-3.3
KYV/1.1-1.3
KYV2.1-2.2
PYVII 1.1
PYV2.1-2.3
TIpP 2.1- 2.2
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00bEMe TPSAMOYTOJBHOIO Tapajieienueila H CIEACTBUS M3 Hed.
O6béM nunnHapa, Konyca. O0BEM mapa u wiomaab chepsl.

6 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIYy IUIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX Tell

Cevenust nwiMHApa (MApaIebHO U TIEPICHIUKYISIPHO OCH), CEUCHUS
7 | koHyca (mapamiebHOE€ OCHOBAHHMIO M MPOXOJSIEe Yepe3 BEpIINHY),
CeueHwUsI mapa

B T.4. npakTHYecKHe U J1a0OpaTOPHBIE 3aHATHS 3
IIpakTuyeckoe 3ansitue Ne. 14 Pemienue 3amau Ha BeIUMCICHUE O0BEMOB U
Iioniaiel MOBEPXHOCTEHN TEJl BPAIlEHUsI, FEOMETPUUECKUX TeJl ¢ IPUMEHEHUEM 2
dbopmyn
IIpakTuyeckoe 3ansaTue Ne 15. Pemenue 3agau 10  BBIYMCICHUIO 1
COOTHOIIEHUI MeX/y IUIOMIASIMU ITOBEPXHOCTENH M 00bEMaMU OJOOHBIX TeJl
CamocrosiTesibHasi padoTa 00yyaumuxcst -
Tema 2.4 Bekropsl u koopauHatel B | Cojep:kaHue y4eOHOI0 MaTepUaa 6
IIPOCTPAHCTBE. Bekrop Ha miockoct M B mpocTpaHcTBe. ClloK€HHE M BbIYUTaHHE P 1.1 JIP 2.1
1 | BekTOpOB. YMHOXEHHE BEKTOpa Ha 4mCiO. PasnoxxeHue BeKTOpa IO JP3.1JIP 4L
TpEéM HEeKOMIUIaHApHBIM BekTopaM. [IpaBuiio napasienenunesna. JIP 5.1, JIP 6.1,
IIpssMoyrosnbHas cucrtemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl JIP 7.1, JIP 8.1
2 | BekTopa. [Ipocreiiime 3agaun B KOOpAUHATAX. YTOJI MEXKAY BEKTOPAMH. IIYYI1.1-16
CkasisipHO€ MTPOU3BEIEHNE BEKTOPOB. gzzﬁ ‘g‘}gg
B T1.4. npakTHYecKHe u J1a0OpaTOPHBIE 3aHATHS 3 KYV1.1-1.3
I[IpakTuyeckoe 3ansaTue Ne 16 . Perienue 3a1a4, CBI3aHHBIX C MPUMEHEHHEM 1 KYY]]2.1-2.2
IpaBWJI JEHCTBUIN C BEKTOpaMH. PYVI 1.1
IIpakTnyeckoe 3ansaThe Ne 17. BpluucieHue yrioB MeXAy HpSIMBIMH U PPI, 5;%21'1'22'23
TUTOCKOCTSIMH. KoopnnHaTHO-BEKTOPHBIHA METOJ npu pemeHnH 2 prete
reOMETPUUECKUX 3ajau
CamocrtosiTeibHasA padoTa 00y4yalommxcst
Pa3nen 3. BeposiTHOCTD H 9/0
CTATHCTHKA
Tema 3.1 OcHOBBI TeopHH Copepxanue yueOHOIo MaTepuasia 9

BCPOATHOCTU U CTATUCTUKU

1 [IpencraBnenne MaHHBIX C MOMOIIBIO Tabiui U auarpamm. CpenHee
apumernyeckoe, MeauaHa, HauOOIbIlEe M HaWMEHBIIEe 3HAYCHUS,
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pasmMax, JUCIICPCUA U CTAHAAPTHOC OTKIIOHCHUC YN CJIOBBIX Ha60p0B.

CrnyualiHple  SKCIIEPUMEHTHI  (OMBITBI) W CIIyYailHbIE COOBITHSL.
DyieMeHTapHbIE COOBITHS (MCXObI). BEepOsSITHOCTh CIy9aifHOTO COOBITHSI.
2 | biM3ocTh 4acTOTHl U BEpPOSATHOCTU COObITHHA. CilydailHbIE OMBITHI C
PaBHOBO3MOXKHBIMU ~ JJIEMEHTapHBIMU  COOBITUAMU.  BeposatHocTu
COOBITHI B ONBITAX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMU

Onepanuu  Haag  COOBITHAMM: nepeceyeHne,  OObEIUHEHUE,
3 | npoTtuBONONOXKHBIE cOObITHS. Jnarpammer Ditnepa. @opmyra CI0KEHUS
BEPOSATHOCTEH

VYcnoBHas ~ BEPOSATHOCTb.  YMHOXKEHHE  BEpOATHOCTEH.  [lepeBo
4 | ciyyaiiHoro  skcrnepuMmeHTa. QDopMmyna  HOJHOM  BEPOATHOCTH.
He3zaBucumble coObITHS

5 KomOunatopHoe mnpasuio ymHOkeHUs. [lepectaHOBKM U akTOpHall.
Yucno coueranuil. TpeyronpHuk [lackans. @opmyna 6uHoma HeloToHa.

bunapHplii  ciydaliHbli ONBIT  (MCIBITAaHUE), YCHeX U Heyjxaya.
6 | HesaBucumbie wucnbeitanusi. Cepus HE3aBHCUMBIX HUCHBITAHUN 10
nepBoro ycnexa. Cepust He3aBUCUMBIX UCTIBITAHUN bepHyiun.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. Jluarpamma
7 pacnpenenenus.  llpumepsl  pacnpeneneHud, B TOM  YHUCIE,
reOMEeTpUUYECKOe U ONHOMHATEHOE

UYucnoBble XapaKTEpUCTUKHU CIyYalHBIX BEIWYUH: MaTeMaTH4YECKOE
OKMJAaHHWE, JHUCIepCUs M CTaHAApTHOE OTKIOHEeHHe. IIpumepst
IIPUMEHEHNsI MaTEMaTUYeCKOro0 OKHJIaHHs, B TOM YMCIIE B 3ajJadax W3
MOBCEHEBHOM  XM3HM. Maremarudyeckoe OXHMJIaHHEe OWHApHOM
CIIy4yallHOM BeIMYMHBI. MaTeMaTH4ecKoe 0KUAAHUE CYMMBI CIIy4alHbIX
g | BEMMUMH. MareMaTnuecKoe OXKHUJIaHUE U TUCIEPCUS T€OMETPUYECKOTO
1 OMHOMHAJIBHOTO PaCIIpeIeIICHUM.

3akoH OOJBIIMX YHCEN M €ro pojib B HayKe, MpUpoje M OOIIecTBe.
Br160pouHbIil METOJ] MCCIIE0BAHUN.

ITpumepsl HENPEPBIBHBIX CIIy4alHbIX BeaW4uH. [loHATHE O MIOTHOCTH
pacnpeneieHusl. 3anaun, MIPUBOAIINE K HOPMaJIBHOMY
pacupeneneHuro. [IoHaTHe 0 HOPMAIIBHOM PacIpeIeICHUN.

JIP 1.1, JIP 2.1,
JIP 3.1, JIP 4.1,
JIP 5.1, JIP 6.1,
JIP 7.1, JIP 8.1
MyyJ1.1-16
MYy 2.1-2.4
MyyJ(3.1-3.3
KYV/I1.1-1.3
KYV]2.1-2.2
PYV] 1.1
PYV2.1-2.3
TIpP 3.1- 3.2

B 1.4. npakTHYecKue U 1a00paTOPHbIE 3AHATHSA
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CamocrosiTesbHasi padoTa 00y4a0IMxcst

KoncyabTanumn 12
IIpomMe:xxyTOYHAsI aTTecTALUSA 6
Bcero 96

21




4. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOTPAMMBI YYUEBHOI'O
IHPEIMETA

4.1. Jlna peanuzaiuu MmporpaMMbl Y4eOHOTO MpeaMeTa MpPeayCMOTPEHBI
cleyIouMe chenuaibHble MoMenieHus: kabuner «MaTeMaTuka», OCHAIllEHHbBIN
000opy10BaHUEM:

- TOCaJ0YHbIE MeCTa MO KOJMYECTBY OOydarommxcst (CTOJIbI, MapThl,
CTYJIbA);

- pabouee MecTo mpernoaaBaTes (CTOM, CTy);

- mkadbl 1715 XpaHeHHsI TOCOOUH;

- HaIISIHbIE MOCOOMs (KOMITJIEKTHI YYeOHBIX TaOJIHII, TUTAKaTOB, TOPTPETOB
BBIJAIOIINXCS YYEHBIX-MAaTEMAaTHUKOB H JIp.);

-[IEPEHOCHOE MYJIbTUMEIUIHOE 000pyAOBaHUE: HOYTOYK, MYJbTUMEIUUHBIN
IIPOEKTOP, SKPaH HACTCHHBIN PYJIOHHBIN,

-y4eOHO — IUTaHUPYIOLIask JOKYMEHTAIIHS;

- TJAKTUYECKUIM MaTepua;

- pa3IaTOYHbIA MaTepuan,

- KOMIUIEKT Y4eOHO — METOJIMYECKON JOKYMEHTAIlMU 0 AUCLUILIMHE

[TepenocHOE MyIbTUMEANIHOE 000OPYI0BAaHUE

4.2. MapopmannoHHoe obecredeHne peaju3auu NporpaMmmMbl
4.2.1. OcHOBHBIE 3JIEKTPOHHbIE U3aAHUS

1. Konsrun, FO.M.. MaremaTuka: anreOpa u Havajla MaTeMaTHYECKOTO
aHanu3a reoMeTpusi. Anredpa M Hayajga maTeMaTHdeckoro aHamms3a. 10 kiacc.
bazoBeiit n yriyonéunsiii ypoBau. DY / FO.M. Komsarun, M.B. Tkauésa, H.E.
démopoBa — Mocksa: Ilpoceemenue, 2022. — ISBN 978-5-09-099450-7. —
URL: https://book.ru/book/948972 . — TekcT: 3JIeKTpOHHBIH.

2. Komnsarun, FO.M.. MaremaTuka: anreOpa M Hayajga MaTeMaTUYECKOTO

aHanu3a reoMeTpusi. Anredpa M Hayajga maTeMaTH4ecKoro aHammsa. 11 kiacc.
bazoBeiit n yriyonéunsiii ypoBau. DY / FO.M. Komsarun, M.B. TkaueBa, H.E.
denopoBa — Mocksa: Ilpocsemenue, 2022. — ISBN 978-5-09-099451-4. —
URL.: https://book.ru/book/948973 . — TekcT: 31IeKTPOHHBIN.

3. byry3oB B.®. Maremartuka: anrebpa ¥ Hadajlla MaTeMaTUYECKOTO

ananu3za reometpusi. ['eomerpusi. 10-11 kiaccol. ba3oBblii U yriayOaEHHBIN YpOBHU.
20V / B.®. byry3os, B.B. Ilpaconos; noa. pea. B.A. CagoBanueB — Mockaa:
[Ipoceemenne,  2022. — ISBN 978-5-09-099447-7. —  URL:
https://book.ru/book/948977 . — TeKcCT: 3EKTPOHHBIIA.

OcCHOBHble UCTOYHUKM (OWN)
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5. KOHTPOJIb 1 OEHKA PE3YJIBTATOB YYEBHOT' O

HNPEAMETA
Pe3yabTarsl @®opMbI U METOAbI KOHTPOJISI
H3y4eHUsi y4eOHOro Kpurepun onenkn U OLICHKH pe3yJIbTaToB
npejaMera o0yueHust
IIpP. IlpenmeTHbIe pe3yabTaThl
3HaHWE W TPUMEHEHUE OCHOBHBIX
MIOHATUH 110 pa3zeny;
-IIPUMEHEHUE YMEHUHN BBINOIHATH | TeKyluil KOHTPOJIb METOJOM
IpUOIKEHHBIE BBIUHCIICHMUS], YCTHOT'O OIIpOCa, OLIEHKa
ITpP 1.1. UCIIOJB3Ysl IIpaBWIa OKpPYIJICHUS, pE3yJITaTOB BBIITOJIHEHHUS
Jenath  OPUKUAKY U OLEHKY IIPAKTUYECKUX 3aJaHU,
pe3yJibTaTa BBIYUCIICHUN; JK3aMEH
- 3HaHWE€ U NPUMEHEHUE OCHOBHBIX
TeopeM, GopMyIT;
3HaHME U NPUMEHEHUE OCHOBHBIX
MIOHSITHH 110 pa3ieiy;
- TpPUMEHEHHE YMEHHUH peuarb
pasHble  BUIBl  ypaBHEHUH U .
Texymuil KOHTPOJIb METOOM
HEPABEHCTB;
. YCTHOT'O OIIpOCa, OLEHKA
- IPUMEHEHUE YPaBHEHHH W
ITpP 1.2. PEe3yIbTAaTOB BBINOJIHEHUS
HEPABEHCTB JUISt pelieHus .
[IPAKTUYECKUX 3aJaHU,
MaTeMaTUYECKUX 3a/lad U 3a1ad U3
. JK3aMeEH
pa3iauuHbIX oOjacTel Hayku U
peaabHOU KU3HU,
- 3HaHWE€ U NPUMEHEHUE OCHOBHBIX
TeopeM, hopmy;
- NpUMEHeHue TpaduKoB (QyHKIHUI
JUISl peLLICHUs] YPABHEHUH;
- NPUMEHEHUE YMEHUH CTPOUTH U .
.. Texkymui KOHTPOJIb METOIOM
YuTaTh rpa@uKu QyHKIHH;
YCTHOT'O OIIpOCa, OLIEHKa
-HCCIIEI0BAaHUE IIPOLIECCOB u
ITpP 1.3 . pPEe3yJIbTaTOB BBIITOJIHEHUS
3aBHCUMOCTEH MpH pelIeHuu 3aaady .
U3 JPYTUX Y4eOHBIX IMpPEIMETOB U TPAKTHHCCKIX 3a/IaHH,
yrux yi 9K3aMeH
peaIbHOM JKU3HH,
- 3HaHWE€ U NPUMEHEHUE OCHOBHBIX
TeopeM, hopmy;
- 3HAaHHE " IPUMEHEHNE
MOHATHUIHOTO armapara o
OCHOBHBIM paznenam Kypca
MaTEeMaTUKH; Tekymuii KOHTPOJIb METOJOM
- IIPUMEHEHNE CBOIICTB YCTHOT'O OIIpOCa, OLIEHKa
[IpP 1.4 MIOCJIEI0BATEIbHOCTEN " PE3yIbTATOB BBINOJIHEHUS
nporpeccuit U1 peleHus IIPAKTUYECKUX 3aJaHU,
peasibHbIX  3aJa4  NPHUKIAJTHOTO 9K3aMeH
XapakTepa,
- peuleHHe TNPUKIAJAHBIX 3a/ay, B
TOM RV COLIMAJIbHO-
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HYKOHOMHYECKOTO U  (PU3NIECKOTO
Xapakrepa, CpeacTBaMu
MaTeMaTHYECKOTO aHAJIN3A.

- 3HaHWE W NMPUMEHEHUE OCHOBHBIX
Teopem, popmyir;

IIpP 1.5

- 3HaHHUC n IMPUMCHCHUC
MMOHATUHHOTO alrapara 1o
OCHOBHBIM pasaciiamMm KypcCa
MaTEMaTHKU,

-3HaHHUE U NMPUMEHCHUE TEOPETUKO-
MHO)KECTBEHHOT'O ~ ammapara st
OMUCAHMS PEATbHBIX MPOIIECCOB U
SIBJICHUH, MPH PEIICHUH 3a7a4 W3
JIPYTUX y4eOHBIX IIPEIMETOB,;

- 3HaHWE W MPUMEHEHHE OCHOBHBIX
TeopeM, GopMYIT;

Tekymuii KOHTPOJIb METOAOM
YCTHOTO OIpOca, OIEHKA
PE3yJbTaTOB BBIITOJIHEHHUS
MPAKTUYECKUX 3aJaHHI,
JK3aMeH

ITpP 2.1

- 3HaHHE u NpUMEHEHUE
MMOHATHUIHOTO arnmapara o
OCHOBHBIM paznenam Kypca
MaTEeMaTHKH;

-3HAaHUI W TPUMEHEHUE OCHOBHBIX
TeopeM, GopMYyIT;

- YMEHHE JO0Ka3bIBaTh TEOPEMBI H
HAXOJUTh HECTAHAAPTHHIE CITOCOOBI
pelleHus 3aaay;

-IPUMEHATH OCHOBHBIC TOHATHUS O
IUIOCKUX W HPOCTPAHCTBEHHBIX
reoMeTpuuecKkux  ¢urypax, ux
OCHOBHBIX CBOMCTBax;

-3HaHWE€ W YMEHHE paclo3HaBaTh
reoMeTpHYecKue burypst Ha
YepTekax, MOJEISIX U B peabHOM
MUDE;

-3HaHUS W TIPUMEHEHHE M3YYEeHHBIX
CBOWCTBA r€OMETPUYECKUX (DUTYD U
dbopmyn TUTSt perieHus
reOMEeTPUUECKUX 3aJad M 3a7ady ¢
NPaKTUYECKUM COJICPKAHNEM;
-3HaHWE U MpPHUMEHEHHE METOJIOB
JOKa3aTeIbCcTB W aJTOPUTMOB
peleHus,

-IPIMEHEHHE JI0Ka3aTeTbHBIX
paccyXIeHus B XOJle PpeIIeHus
3ajady;

-IPUMEHEHNE M3YYEHHBIX CBOMCTB
reoMeTpuueckux Quryp u dopmyn
JUIS  PEUIeHHsT TeOMETPUUYECKUX
3aJad M 3a7ad C TPAKTHYECKUM
COJIepKAHUEM;

Texymui KOHTPOIb METOIOM
YCTHOTO OIIpOCa, OLEHKA
pPE3yIbTAaTOB BBINIOJIHEHUS
MPAKTUYECKUX 3aJaHHI,
JK3aMeH

TIpP 2.2

- 3HaHHUEC n IIPUMCHCHUC
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MTOHATHUIHHOTO arnrmapara o
OCHOBHBIM paznenam Kypca
MaTeMaTHKH;

-3HAHUM W TPUMEHEHUE OCHOBHBIX
Teopem, Gpopmyir;

- YMEHHE JOKa3bIBaTh TEOPEMBI H
HAXOJIUTh HECTAHJIAPTHBIC CITOCOOBI
peleHus 3a1ad;

-IPUMEHSATh OCHOBHBIC MTOHSTHUS O O
JBUKCHUH B IPOCTPAHCTBE;

-3HAHWE ¥ YMEHHUE ONpeACIICHHs
wiomaned u 00BEMOB MOAOOHBIX
duryp;

- MIPUMCHCHHUE W3YYCHHBIX CBOWCTB
reoMeTpuyeckux ¢uryp u Qopmyn
JUISL  PEIICHHS  TeOMETPUYCCKHX
3ajJjad M 3a7ad C TMPAKTHYCCKUM
COJIepIKaHUEM

ITpP 3.1.

- 3HaHUE u IPUMEHEHUE
QITOPUTMOB  PEIICHHsS 3a1ad |
MOCTPOCHUS IPpaUKOB;

-3HaHWE WU INPUMEHEHHE OCHOBHBIX
MMOHSITHIH;

-3HaHWE€ U NPUMEHEHUE IIPUEMOB
MHTEPIPETUPOBATh  HH(POPMAIIHIO,
MIPEJICTABICHHYIO B TaOJIUIIAX;
-3HaHUE€ U MPUMEHEHHE NPUEMOB
MOCTPOEHHUS TaOJIUIL U TUarpaMm

- 3HaHUE U NPUMEHEHUE MPOLIECCOB
" SIBJICHUM, HMEIOMINX
BEPOATHOCTHBIN XapakTep,
CTaTUYECKHE 3aKOHOMEPHOCTH B
peanbHOM MUPE;

-3HaHWE WU TNPUMEHEHHE OCHOBHBIX
MOHATUM  DJIEMEHTAPHOM  TEOPUH

BEPOSITHOCTEM;

-3HaHUE M TNPUMEHEHUE NPHUEMOB
OLICHMBATh BEPOSATHOCTH
HACTYIUICHUS coOBITUH B
IIPOCTENIINX MPaKTUYECKHUX
CUTYaIUAX u OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHBIX
BEIINYWH;

-[IPUMEHEHUE 3HAHUN COCTaBJICHMUS
BEPOATHOCTHBIX MoJenen o
YCIOBUIO 33Jaud U BBIYMCIICHUS
BEPOATHOCTH HACTYIUJICHUS
COOBITHH, B TOM UHCIE C
MIpUMEHEHUEM dhopmyn

KOM6I/IHaTOpI/IKI/I n OCHOBHBIX

Tekylmuii KOHTPOJIb METOAOM
YCTHOTI'O OIpPOCa, OL[EHKA
PEe3yIbTAaTOB BBINOJIHEHUS
MPAKTUYECKUX 3aJaHHI,
9K3aMeH

Texymui KOHTPOIb METOIOM
YCTHOTO OIIpOCa, OLEHKA
pPEe3yIbTaTOB BBINIOJIHEHUS
MPAKTUYECKUX 3aJaHHI,
JK3aMeH
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TEOpPEM TEOPHH BEPOSITHOCTEH;

- 3HAHHE 5 pUMEHEHNE
QITOPUTMOB  pEIICHUsT 3agad |
TEOpeM;

-3HaHUE U TPUMEHEHHE OCHOBHBIX
MMOHATHH;

-3HaHWE€ W NPUMEHEHUE IPUEMOB
OIICHKH pa3MepOB OKPYKAIOIIETO

Texymui KOHTPOJIb METOIOM
YCTHOTI'O OIIpOCa, OLIEHKA

I[TpP 3.2 Mupa pE3yJIbTaTOB BBIIIOJIHEHHUS
-IPUMEHEHHE METO/10B NPAaKTUYECKUX 3a/laHuil,
UCCJIEJOBAHMUS CIIy4aiHbIX 9K3aMeH
BEJIMYMHBI 110 UX PACIpPEIEICHUIO.
- 3HaHHE u IPUMEHEHNE
CTaHJAPTHBIX IPUEMOB
M CCJIEIOBAHMUSI CTaTUCTUYECKUX
JTAHHBIX;
JIP JIn4HOCTHBIE Pe3yJIbTATHI
JIP 1.1, JIP 2.1 JIP JlocTxxeHue JIMYHOCTHBIX
3.1, JIP 4.1, JIP 5.1, pe3yJbTaTOB HE BBIHOCHUTCS Ha
JIP 6.1,JIP 7.1,JIP 8.1 | uTOroByo OLIEHKY OOy4aroLuxcs, a
ABJIAETCS ~ TNPEAMETOM  OLEHKHU
3QGEKTUBHOCTH  BOCIUTATEIbHO- YcTHbIi onpoc
00pa3oBaTeNbHON  J1€ATEIbHOCTH [TpakTuyeckue paboThI

o0pa3oBaTeNbHONl OpraHuzaluu |
00pa30BaTeNbHbIX CHUCTEM pPa3HOrO
ypoBHs.  OlleHKa  JIMYHOCTHBIX
pe3yJIbTaToOB o0pa3oBaTesIbHOI
JEeSITeIbHOCTH OCYILIECTBISETCS B
xoJie BHEIITHUX
HEMepCOHU(PUIIMPOBAHHBIX
MOHHTOPHHTOBBIX UCCIIETOBAHHIA.

@poHTAIBHBINA OIIPOC
KonTponbhas padbora
Beinosinenue
HK3aMEHALIMOHHON pabOThI

ITo3naBaTenbHbIC YHHBepcaJbHble yueOHble aericreus (IIYY/I)

MYV 1.1-1.6
MYV 2.1-2.4
MyvyJ3.1-3.3

OreHKa TOCTHKEHUSI METaIPEIMETHBIX
pe3yJIbTaToB OCYIIIECTBIISCTCS
aJIMAHUCTpanuer  oOpa3oBaTebHOM
OpraHu3alMd B XOJA€ BHYTPEHHErO
MOHUTOPHHTA

YeTHBII onpoc
[TpakTuyeckue paboThl
@pOHTAIBHBIN ONPOC
KonTtponbHas pabora
Beinonuenue
HK3aMEHAIIMOHHOHN paboThI

KomMmyHukaTnBHbIe YHHBepcaibHble YueOHble aeiictBust (KYY ]

KYYya1.1-1.3 OrneHKa JOCTHIKEHUST METaIlPEAMETHBIX YcTHBIN ompoc

KYVY]2.1-2.2 pe3yIbTaToOB OCYIIECTBIISETCS [IpakTrdeckue paboThI
aAMUHHUCTpauuet  oOpa3oBaTenbHOM DpOHTANBHBIIT OIIPOC
OpraHu3allid B XOJ€ BHYTPEHHETO KoHTposbHas paboTa
MOHHTOPHHTA Beinonuenue

AK3aMEHAIMOHHON PaOOTHI
PeryasituBHble yHUBepcaJbHbIe YueOHbIe aeiicTBus (PYY/):

PYYA 1.1 OrneHKa JOCTH)KEHUST METapeAMETHBIX VYeTHbIi ompoc

PYY]2.1-2.3 pe3yIbTaToOB OCYIIECTBIIAETCS [IpakTueckue paboTHI
aAMUHHUCTpauuel  oOpaszoBarenbHOll | Te3HCHI/KOHCIEKTHI/COOOIIEHHSI
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opraHu3aniuia B XOJ€ BHYTPCHHCTO
MOHUTOpPHUHTA

[Ipe3enrtanus
@poHTaNBHBIN OMPOC
Konrtponbnas pabora

Brinonuenue

JK3aMEHAITMOHHON PabOThI
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