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1. O01ue moI0KeHus

1.1. Ob6aacTh NpUMeHEeHHsI POTPaMMbI

Pabouass mporpamma y4eOHOW AMCHUIUTUHBI «MaremMaTuka» sBISETCS YacThi0 OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNibHON mporpammbl B cooTBeTcTBHE ¢ PI'OC 1o crenuaibHOCTH
12.02.08 «IIpoTe3Ho-OpTOneANYecKas U peadINTAlMOHHAS TEXHUKA.

PaGowass mporpamMma y4eOHOH TUCHMIUIMHBI WCIIOJNB3YIOTCS B  MPOQECCHOHATHHOM

06p330BaHI/II/I, rac HeO6XOI[I/IMI)I 3HAaHHA 1 YMCHUS B COOTBCTCTBYIOIHeﬁ obnactH.

1.2. MecTo TMCHUILIMHBI B CTPYKTYpPe OCHOBHOI NpogeccHoHaIbLHOI 00pa3oBaTe/IbHOMI
NPOrpaMMblI

JucuuruinHa «MaTteMmaTukay sBiseTcs: 6a30BOM AMCHUIUIMHON 00uiero o0pa3oBaTeabHOIo
IIMKJIa, OTHOCUTCS K 00IIeo0pa3oBaTeIbHbIM JUCHMILNIMHAM OCHOBHOM INpPOQEeCCHOHaIbHOU
oOpasoBarenbHOM TporpamMmbl 1o crnenuanbHocTd  12.02.08  «IIpote3no-opronenuueckas u
peadMInTallMOHHAsL TEXHUKAY.

0a3upyercs Ha TUCLUILIMHAX «Anredpa» u «l'eoMeTpus» OCHOBHOIo o01iero oopa3oBaHus,

npenojaeTcs Ha IepBoM Kypce B 1 u 2 cemecTpax.

1.3. Henu u 3aga4u y4eOHOM TUCHUTLINHBI.

Ilenpto ocBoeHust yueOHOW mUCHUIUIMHBI «MaTematukay sBisercs (GopMHUpOBaHUE Y
CTYJIGHTOB Hay4YHOTO MPEJCTABICHUS O CIIOCO0aX M3YYEHHSI MAaCCOBBIX COIMATIBHO-DKOHOMHUYECKUX
SIBJICHHM M TIPOILIECCOB M O pe3yibTaTax 3TOr0 U3YUEHUS.

3ajaun U3y4eHus: JUCHUILIIUHBIL:

e OBJIa/IcHHE 0A30BBIMU pa3ielaMi MaTeMaTHKH;

e OTIPEJICJICHHE U YIOPSAT0YCHIE HEOOX0AUMOTro 00bemMa HH(POPMAITHH;

e OBJIQJICHUE NMPUKJIATHBIMU PACUETHBIMU MPUEMAMHU TI0 PeASIU3aIlMU BEIYNCIUTENBHBIX 3a/1a4;

e OCBOEHHE HABBIKOB MCIOJIb30BaHUs CIPABOYHON U CHIEUATIBLHOM JIUTEPaTyphI.

TpeboBanust K «BXOIHBIM» 3HAHUSAM, YMEHUSIM U TOTOBHOCTAM CTYJAEHTa, HEOOXOIUMBIM
MIPU OCBOCHUH JIaHHOM JTUCLIMILIAHBIL:

e 3HAHHE OCHOB JINCITUIUIMH, Ha KOTOPBIX 0a3upyeTcs JaHHas TUCIUIUINHA;

. YMEHUE BBITIOJIHEHHSI OCHOBHBIX MaTEeMAaTHYECKUX MPeoOpa3oBaHUM;

¢ 'OTOBHOCTB K HpI/IO6peTCHI/IIO HOBBIX 3HAHUM.



1.4. Ilnanupyemble pe3yJabTaThl 00y4eHHs 10 AU CHUILINHE

O6mme kommereniuu (manee — OK) wu  mpodeccuoHanmbHbBlE  KOMIIETCHLIUH
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMH, METaNpeIMETHBIMU
U TpeIMETHBIMH  pe3ylbTaTamMu  oOydeHuss  OazoBoro  ypoBHs  (mamee —  IIPO)

®I'OC COO npexncrapiieHbl B Ta0INLE:



Koa u HauMeHOBaHMe

PesyabTaThl 00yyeHus

Mpo(hecCHOHANBHON /eATeNbHOCTH
[IPUMEHUTEIIEHO
K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTh K TpPYHIy, OCO3HaHHE IIEHHOCTH
MacTepCcTBa, TPYIO0IIO0HE;
TOTOBHOCTh

K AaKTHUBHOH IeATEIHLHOCTHU
TEXHOJIOTUUYECKON M COLMAJIbHON HANpaBIEHHOCTH,

CIIOCOOHOCTH HHULIMUPOBATh, IJIaHUpPOBaTh

1 CAMOCTOSITEIIBHO BBIMOJIHATH TAKYIO IESITEILHOCTD;
chepam

HHTepec K  Pa3In4HbIM

npodecCHoHANIBHON AEATETbHOCTH.

MeTaHpeI[MCTHI)IC PE3YIbTAThI JOJIXKHBI

OTpaXkaTh:

OBiaeHne  yHHMBEPCAIbHBIMH  Y4E€OHBIMH

IIO3HABATCJIIbHBIMU I[eI‘;ICTBHSIMHI
a) 0a30BbIe JIOTHYECKHE HeﬁCTBHHZ

CaMOCTOSITENTEHO (dbopmynupoBartb

M aKTyaIM3upoBaTh  MpobieMy, paccMaTpuBaTh

CC BCCCTOPOHHE,

YCTaHABIMBATh CYIIECTBEHHBIM IIPU3HAK

MM OCHOBAaHUA [JIsI CPABHCHMHA, KJ'IaCCI/I(i)I/IKaLII/II/I

1 0000IIEHN;

ONpeaACIATL NLECIN OCATCIbHOCTH, 3aJiaBaTb
[MapaMCTPbl U KPUTCPUHN UX NOCTUIKCHUS

¢dopmMHpyeMBbIX KOMIETEH Ui O6mme! JMCHUIIHHAPHbIE?
OK 01. Bri6upaTh JIMYHOCTHBIE PE3YNBbTAThl JOJDKHBI OTpPaXKaTh [IPGl. BnageHue MeToJaMU JOKa3aTENbCTB, aAITOPUTMaMU
CII0COOBI pelIeHns 3a/1a4 | B YaCTH: TPYAOBOTO BOCIIMTAHHUSL: pemieHus 3anad; yMmeHue (OPMYJIHMPOBATH OINpPEACIEHHS, AKCHOMBI

1 TeopeMbl, MPUMEHATh MX, IPOBOANTH JOKA3aTeNbHbIE PACCYXKICHUS B
XOJle PEeLIeHus 3a1a4;
[1P62. VYmeHme omepupoBaTh TMOHATHAMH: CTEIEHb YICIA,

morapudm BBIIIOJIHATh ~ BBIUMCIICHUE  3HAYEHUU

1 1npeoOpa3oBaHMs BBIPRKEHUM €O CTEHNEHAMU U Jiorapudmamu,

4Hucia; yMEHHe

MpeoOpa3oBaHus IPOOHO-PAITMOHATHHBIX BEIPAKESHHIA;
I1P63.
MppaloHaTbHBIC,

YMeHue OIIeprUpPOBaTL TMOHATHUAMH: PpallUOHAJIBLHBIC,

NOKa3aTeNlbHbIe, CTEICHHBIE, JIOTapU(pMUYECKHE,
TPUTOHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA, UX CHCTEMBI;
I1P64. byHKIMS,

HenpepblBHAs (YHKIMSA, MPOM3BOAHASA, MEPBOOOpa3Hasi, ONPENEICHHBIN

YMeHue ~— omepupoBaTh  MOHSATHSIMHU:
MHTErpaJl; YMEHHUE HaXOJUTh TMPOWU3BOJHBIE AJIEMEHTApHBIX (YHKIIU,
MCTIONB3YS CIIPABOYHBIE MAaTEPHAIIbI; HCCIIEI0BAThH B IPOCTEUIINX CITydastx
b yHKITH
M HauMEHbIIWE 3HaueHHsi (QYHKIWH; CTPOUTH IpapUKH MHOTOWICHOB C

Ha MOHOTOHHOCTB, HaXoOduTh HanOOJIBIIIE

MCIIONB30BAHUEM allllapaTa MaTEMaTHYECKOro aHalln3a; IPUMEHSTh
[TPOU3BOJIHYIO pu penieHun 3a1a4
Ha  JBW)KCHHME,  pEIlaTb  IPAKTUKO-OPUEHTUPOBAHHBIE  3a1adu

Ha HauOONbIIME WM HAaWMEHBINWE 3HAYCHUS, HA HAXOXICHHE IIyTH,
CKOpPOCTH U YCKOPEHHS;

I1P65.
(hyHKIHS,

YMeHue onepupoBarb

dhyaKIHS,

MNOHATHUAMU:  palOHAJIbHAA

[I0Ka3aTeIbHAs CTENEeHHas GbyHKIIHS,

1 O6mme pesynbratel chOpPMYIMPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMHU U MeTanpeaMeTHbIMu pesynsratamu @TOC COO, B popMUPOBAHMI KOTOPHIX y4aCTBYET

o01mieoOpazoBaTenbHas TUCIUILTHHA.

2 JInCUMILIMHAPHBIE PE3YJIbTAThl CHOPMYIIMPOBAHBI U TPOHYMEPOBAHEI B COOTBETCTBUH C TPEOOBAHUSMH K TIPEIMETHBIM pe3yibTatam 6a3080ro yposHas (ITP6) ®T'OC
COO (ITpuka3z Munoopaayku Poccnm ot 17.05.2012 Ne 413 (pemakmwst ot 27.12.2023 1.).




- BBIABIIATE 3aKOHOMEPHOCTH M IIPOTUBOPCUMA
B paCCMAaTpUBACMBIX SIBJICHUAX,

- BHOCHUTbL KOPPEKTHUBBLI B JACATCIIBHOCTD,
OLICHNBATDH PE3YIbTAaTOB

OLICHUBATb PUCKU MMOCICACTBUI JACATCIIBHOCTHU

COOTBETCTBHE LEJISIM,
0) 60a30BbIC HCCIICOBATEIILCKUE TCHCTBHS:
- BIIAJICTh HaBBIKAMH y4eOHO-
MCCIIEI0BATEIbCKOM
M TIPOCKTHON NEATEIIbHOCTH, HABBIKAMH pa3peIIeHUs
pooJieM;

- BBIBIATH TNPUYUHHO-CJICICTBEHHBIC CBS3H
M aKTyaJIn3WpoBaTh 3ajady,

cC

BBIIBUI'aTh THUIIOTE3Y

pereHus, HaXOIUTh apTYMEHTBI
U1 JOKa3aTeNbCTBA CBOMX YTBEP)KICHUM, 3a1aBaTh
mapaMeTphl U KPUTEPUU PEIICHNUS,

- aHaJU3UPOBATh MOJIYUYEHHBIE B XOJE PELICHUS
3a1a9K PE3YNbTATHI,

KPpUTUYCCKU OLICHMBATH

X OOCTOBEPHOCTD, IIPOrHO3UPOBATH NU3MCHCHHEC
B HOBBIX YCIIOBHSIX;

pa3palaThiBaTh IUIAH PEIICHHUS MPOOJEMbI C
VUETOM  aHalli3a  HUMEIOIIUXCA  MaTepUalTbHBIX
1 HeMaTepHaJbHBIX PECYPCOB;

- YMETb NIEPECHOCUTH 3HAHUA B I1I03HABATCIIbBHYIO
U PAKTHYECKYIO 00JIACTH JKU3HEICATEILHOCTH;

- YMETb HHTETPUPOBATH 3HAHWUS M3 pPa3HbIX
MPEIMETHBIX 00JIaCTeH;

- BBIABUTaTh  HOBBIE

nacu, npeajiaraTb

OPUTMHAJIBHBIC MTOAXOAbI U PECIICHUA

nmorapudMudeckas GpyHKINS, TPUTOHOMETpHUYECKHE (PYHKINH, OOpaTHBIE
(hyHKITHM; YMEHUE CTPOUTH IPaPUKU U3YUCHHBIX (DYHKIIUN, HCIIOJIE30BATh
rpad UKy IPU U3yYEHUH MPOLECCOB M 3aBUCHMOCTEH, IPU peIlieHNH 3a1a4
M3 IpYruXx y4eOHBIX MPEIMETOB U 3a]a4d U3 PealbHON KU3HU; BBIPAKATH
(hopMysiaMu 3aBUCUMOCTH MEXKIY BEIIMYMHAMU;

[TP66. YMeHHe pemaTh TEKCTOBBIC 33aUl Pa3HBIX THIIOB (B TOM
4riciie Ha MPOLEHTHI, JOIM M YacTH, Ha JABIXKEHUE, PadOTy, CTOMMOCTh
TOBAapOB M YCIIYT, HAJIOTH, 3a/a4d U3 00JacTH yNpaBieHHUS JTUYHBIMH U
ceMeiiHpIMH  ()MHAHCAMM);  COCTaBISTh

BBIDOKEHUS, ypaBHEHUS,

HEpPaBEHCTBA M MX CHUCTEMBl IO VYCIOBHIO 3aJadd, MCCIE0BaTh
[10JTyd€HHOE PEIICHUE U OLICHUBATh [IPAaBIONOJOOHOCTD PE3YJIbTATOB,;
I1P67.

apudmeTnyeckoe, MeauaHa, HawOOJIbIICC M HaWMCHbICE 3HAYCHHUS,

YMenue ~ omepupoBaTh  TOHSITHAMU: cpenHee
pa3Max, JUCIepCHs, CTaHAAPTHOEC OTKJIOHEHHE 4YHCIOBOTO Habopa;
YMEHHE U3BJICKaTh, UHTEPIPETUPOBATH HH(GOPMAIIHIO, IPEICTABICHHYIO B
TaOnuIax, Ha AuarpamMMax, rpadukax, OTpaXkaronyto CBOMCTBA PeaTbHBIX
[TPOIICCCOB U SBJICHUIT; TIPEICTABIATH UH()OPMAIIHIO C TTOMOIIIBIO TAOIHUI] U
marpamMM; HMcCCIEOBaTh CTATUCTUYECKHE JaHHBIE, B TOM 4YHCIE
C MpUMEHEHHEM rpa)uuecKUX METOJIOB U DJICKTPOHHBIX CPE/ICTB;

[IP68. VYmenue omepupoBaTh MOHITHSIMH: CIyJailHBIA OIBIT
M ciydaiiHoe COOBITHE, BEPOSTHOCTh CIIy4alfHOro COOBITHS, YMCHHUE
BBIUUCIIATH BEPOSITHOCTH C HKCIOJIb30BAHHUEM TpauUIeckux METOJIOB;
(dhopMmybl
KOMOUHATOpHBIE (DakThl U (HOPMYNBI MPU PEIICHUH 3a/1a4; OLCHHBAThH

[IPUMEHSTh CIOXKEHUST W yMHOXEHHS BEPOSTHOCTEM,

BEPOSITHOCTU peabHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4alfHBIMH BEITMYMHAMU; YMEHHUE MPUBOIUTE TIPUMEPHI ITPOSBICHUS
3aKOHa OoNbIINX qHcen B NPUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

I1P69. VYmeHue onepupoBaTh MOHATHUSAMH: TOYKa, IpsiMasi,
[IOCKOCTh, IMPOCTPAHCTBO, JIBYTPAHHBIA  YTOJN, CKPEIIMBAOIIHECs
[psiMble,  MapayieIbHOCTh W NEPHEHIUKYISPHOCTh  MPSIMBIX

1 IIJIOCKOCTEH,

yrol MEXOy MpsIMbIMH, YroJd MEXIYy MOpsIMOM




1 TUIOCKOCTBIO, YTOJN MEXKIY IUTOCKOCTSIMH, PACCTOSHHE OT TOYKH JIO
[JIOCKOCTH, pPAacCTOSIHME MEXAy TMpSAMBIMH, PpPacCTOSHUE MEXIY
[JIOCKOCTSIMM; YMEHHE MCIIOJIb30BaTh NMPH PEIIEHUH 3ajady N3yueHHbIE
(hakThI 1 TEOpPEMBI TUTAHUMETPUHN; YMEHHE OIEHUBATHh pa3Mephl OOBEKTOB
OKPY>KaIOILEro MUpa;

[IP610. VYmenme omepupoBaTh MOHATHAMH: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHHMKa, KyO, Mapajulesienunes, Npu3Ma, NUpamunia,
(urypa u moBepxXHOCTh BpaLICHUS, MITUHID, KOHYC, ap, chepa, ceueHus
(hUTypBI BpallleHns, TIOCKOCTh, Kacaromiasicss chepbl, IITHHAPa, KOHyCa,
[I0I11a/Tb TIOBEPXHOCTH MUPAMUbI, TPU3MBI, KOHYCA, IWIHHAPA, IIJI0IIa b
cepbl, 00beM KyDa, MPAMOYTOIHLHOTO MapajuieNenunena, MHPaMHUIBL,
[IPU3MBL, WIMHIPA, KOHYCAa, Iapa; yMeHHe N300pakaTh MHOTOTPaHHUKA
1 IOBEPXHOCTH BpAIIEHHUS, UX CEYEHHUS OT PYKH, C IIOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB, YMEHHE pacro3HaBaTh
CUMMETPHUIO B TIPOCTPAHCTBE; YMEHHE paclo3HaBaTh MpPaBUIbHBIE
MHOTOTPaHHHKH,

IIP611  Ymenume omepupoBaTb  MOHSATHAMH:  JABHXKCHHE
B TIPOCTPaHCTBE, MOJAO0OHBIE (QHUTYpPHl B IMPOCTPAHCTBE;, HCIOIB30BAThH
OTHOIIIEHUE TUTOMIA/IeH TTOBEPXHOCTEH U 00HEMOB MOJOOHBIX (PHUTYp MpHU
[pEIIeHNH 3aa4;

[1P612. YMeHHe BEIUMCIITE T€OMETPUIECKHIE BEIMYUHBI (IHHA,
YTOJI, TUIOIIA]h, 00BEM, TUIOIMIA s TIOBEPXHOCTH), UCIIONB3YS U3yUeHHbBIE
(hOpMYyJIbI U METOIBI;

I1P613. VYmeHue omepupoBaTh MOHATHAMHU: MPSIMOYTOJbHAsS
CHUCTeMa KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE TPOW3BENEHUE, YTOJI MEXAY BEKTOpaMH, CyMMa BEKTOPOB,
[IPOM3BEJICHUE BEKTOpA HAa 4YHCIIO; HAXOAUTHh C IMOMOINBIO HM3YYEHHBIX
(hopMyJT KOOpIMHATBI CEpEeUHBI OTpPE3Ka, PACCTOSHUE MEXIY JBYyMs
TOYKAMU;

[1P614. Ymenme BBIOMpATh MOIXOSIINN W3YYCHHBIH METON
UIsT  peunieHuWsl  3ajadd, pacno3HaBaTh ~MaTeMaThyeckue  (akThl

1 MAaTCMAaTU4YCCKHUEC MOJCIIN B IIPUPOAHBIX U O6H.[€CTB€HHBIX SIBJICHUAX, B




ICKYCCTBE; YMEHHUE MPHUBOIUTH HPUMEPhl MAaTEMATHUYECKUX OTKPBITUI
[POCCHIICKOM M1 MUPOBOM MaTeMaTU4eCKON HayKu

OK 02.
COBPEMEHHBIE CpEACTBA IIOUCKa,

Hcnonp3oBath

aHaITH3a " HWHTEPIpETauu

MHQOpMaLUK, 1 UHPOPMALIHOHHEIE

TEXHOJIOTHH U1  BBIIOJIHCHUS
3amaq podhecCHOHANBHOM
esITeIbHOCTH

JInuHOCTHBIE pe3yabTaThl JOJKHBI OTPaKaTh B
YaCTH: LIEHHOCTH HAYYHOTO IIO3HAHMUS:
-c(hOpMUPOBAHHOCTh MHUPOBO33PEHNS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAayKd M OOLIECTBEHHOM IIPAKTUKH, OCHOBAHHOTO
Ha IHUajore KyjibTyp, CIHOCOOCTBYIOILIEIO OCO3HAHHMIO

CBOET0 MECTa B MOJIUKYJIbTYPHOM MUPE;

MertamnpeameTHbie pe3yabTaThl JOJKHBI
OTpakaTh:
OBiaeHWe  YHHMBEPCAIbHBIMH  Y4E€OHBIMH

[03HABATEILHBIMH JICHCTBUSMU:

B) paboTta c nHpOpMaLIUEH:

- BJIAJICTh HAaBBIKAMHU MOJyYEHHs] WH(OpPMALUH
M3 HCTOYHHKOB

pa3HBIX THUIIOB, CaMOCTOATCIIBHO

OCYIIECTBIISITh TIOMCK, AQHAJIN3, CHUCTEMATU3ALHUI0 U
MHTEpPIPETAIMI0O HH()OPMAIMKA PA3IMYHBIX BUIAOB H
(hopM peICTaBICHMS;

- CO3AaBaTb TCKCThI B Pa3JIMYHBIX (bopMaTax C

VI€TOM  Ha3HaueHWss MWHQOpPMamuu W  LeJeBOU
Ay IUTOPUH, BbIOMpas ONTUMAJIBHYO dopmy
[IPEICTABIICHUS

1 BU3yaJTU3alliy;

- OLEHHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTD
MH(QOPMAIUK, €€ COOTBETCTBUE MMPABOBBIM U MOPAIBHO-
STUYECKUM HOpMaw;

- MCIIOJIB30BaTh CPEACTBa MHPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX  OpraHU3aMOHHBIX
Bagad ¢ coOmojeHueM TpPeOOBaHUH APrOHOMHKH,

TeXHUKU 0€3011aCHOCTH, THTHEHBI, pecypcocOepekeH s,

ITPG1.
peleHys  3ajaad;

BJ'IaI[CHI/Ie METOJaMU  O0Ka3aTCJIbCTB, aAJITOPpUTMaMU

yMeHHE (OPMYJIUPOBATh OMPEICIICHUS, aKCHOMBI
M TeOpeMbl, MPUMEHSTh MX, POBOJNUTE JOKA3aTeNbHBIC PACCYXKICHHS B
XOZIe PeLICHUS 3a1a4;

[IP62. VYmenme omepupoBaTh TIOHATHSIMH: CTEICHb YHCIIA,

JIOFapI/I(l)M qucia, YMEHHUE BBIIIOJIHATH BBIUHCJICHHE 3HAYCHHUH

U TpeoOpa3oBaHUsl BBIPAKEHWH CO CTEMEHSAMH | Jorapudmamu,
MpeoOpa3oBaHus IPOOHO-PAITMOHATHHBIX BEIPAKESHHIA;

I1P63.
MppaloOHaTbHBIC,

YMeHue OINIepHUpPOBaTL TMOHATHUAMH: PpallUOHAJIbLHBIC,

NOKa3aTeNlbHbIe, CTEIeHHBIE, JIOTapu(pMUYECKHE,
TPUTOHOMETPHYECKUE YPAaBHEHNS H HEPABEHCTBA, UX CUCTEMBI,
I1P64. byHKIUS,

HenpepblBHAs (QYyHKIMSA, MPOM3BOAHASA, MEPBOOOpa3Hasi, ONPENEICHHBIN

YMeHue — omepupoBaTh  MOHSATHSIMU:
MHTErpaJl; YMEHHUE HAXOJUTh TMPOW3BOIHBIC AJIEMEHTApHBIX (YHKIU,
MCITOJIB3YSl CIIPABOYHBIE MaTEPUAITBL;, HCCIIEI0BATh B TPOCTEHIIINX CITyqastx
byHKIIH
M HauMEHbIIWE 3HaueHHsi (QYHKIWH; CTPOUTH IpapUKH MHOTOWICHOB C

Ha MOHOTOHHOCTB, HaxoauTb HauOOJIbIINE

MCIIONB30BAHUEM allllapaTa MaTEMaTHYECKOro aHalli3a; IPUMEHSTh
[TPOU3BOIHYIO pu penieHun 3a1a4
Ha  JIBIDKEHHE;  pellaTh  [PAKTUKO-OPUEHTHPOBAHHBIE  33Ja4yM

Ha HauOONbLIME W HaWMEHBIINE 3HAYCHUS, HAa HAXOXKACHUE IIyTH,
CKOPOCTH U YCKOPEHHS;

I1P65. ONEpUPOBATh pauuoHaIbHAas
byHKITHS, byHKIIHS, byHKIHS,
norapudmudeckas GyHKIUS, TPUTOHOMETpHUECKHe QYHKIUH, 00paTHbIE

VYmenne ITOHATHAMMU

MoKa3aTeNbHas CTETIEHHAs
(YHKLINHY; yMEHUE CTPOUTH IPpaMKU N3YUYSHHBIX (PYHKIHHA, NCIIOIb30BATh
rpad UKy MpH U3yYEHUH MPOIECCOB M 3aBUCHMOCTEH, TIPH pEIIeHHUH 33124
13 ApYrux y4yeOHBIX MPEIMETOB U 3aJ1ad M3 PEealbHOM JKM3HU; BBIPAXKAThH
(hopMyTaMu 3aBHCUMOCTH MEXY BEIMUNHAMU;
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[IPAaBOBBIX M OTHYECKHX HOPM, HOPM MH()OPMAIMOHHOM
0€30I1aCHOCTH

[TP66. YMeHne pemaTh TeKCTOBBIC 33a9l Pa3HBIX THIIOB (B TOM
4riciie Ha MPOLEHTHI, JOJIM M YacTH, Ha JABHXXEHHE, PadOTy, CTOMMOCTh
TOBAapOB M YCIIYT, HAJIOTH, 3aJa4d U3 00JacTH yNpaBieHHUS JTUYHBIMH U
CeMEHHBIMH  (MHAHCAMHU); COCTABJIATH  BBIPAKEHWS, ypaBHEHUS,
HEpaBeHCTBA W HUX CHUCTEMBI [0 YCJIOBUIO 3aJauM, HCCIIEI0BATh
[10JTydEHHOE PEIICHUE U OLIEHUBATh [IPAaBIONIOJOOHOCTD PE3YJIbTATOB;

I1P67. YMeHue OIIEpPUPOBATH MOHATHUAMU: cpenHee
apudmeTHyeckoe, MeauaHa, HauOoJblllee W HauMEHbIIEe 3Ha4YeHUs,
pa3Max, JIUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE 4YHCIOBOTrO Habopa;
YMEHHUE U3BJIeKaTh, MHTEPIPETUPOBATh HH()OPMAIIHIO, TPECTABICHHYIO B
Tabnuuax, Ha AuarpamMmax, rpadukax, OTpaXkarollyto CBOWCTBA PeanbHBIX
[IPOLIECCOB U SIBICHUI; IPEACTABIATh HH(POPMALHIO C TOMOIIBIO TAOIUI] U
muarpamMM; HUCCIIEZIOBaTh CTATUCTMYECKHWE JaHHble, B TOM 4YHCIe
C MPUMEHEHHUEM IrpauueCKUX METOIOB U 3JICKTPOHHBIX CPEICTB;

I1P68. YMmeHue omepupoBaTh IMOHATHUSAMH: CIyYalHBIA OIBIT
1 ciydaiiHOe COOBITHE, BEPOSTHOCTH CIIy4alHOI'O COOBITHS; YMEHHE
BBIYUCIISITS BEPOSITHOCTH C HCIOJIBb30BAaHHEM TIpaduUecKux METOOB;
OpUMEHATh  (POPMyNBI  CIOKEHUSI W YMHOXKEHHUS  BEPOSTHOCTEH,
KoMOUHaTOpHbIe (akThl M (HOPMYNBI NPU PEIICHUH 3a/1ad; OLEHUBATH
BEPOSATHOCTHU pearbHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4allHBIMU BEIMYMHAMH; YMEHUE TIPUBOANUTE IPUMEPHI MPOSIBICHUS
3aKOHa OoNBIINX yHceln B MIPUPOJTHBIX
1 OOIIIECTBEHHBIX SIBIICHUSX;

I1P69. VYmeHue onepupoBaTh IMOHATUSAMH: TOYKA, IpsMasi,
[IOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIM Yrojd, CKpEIIMBAIOIINECS
[psiMble,  MAapaJIeIbHOCTh W TEPHNEHAUKYISIPHOCTh  TPSIMBIX
1 IUIOCKOCTEH, Yrojl MEXAy MNpsSMBIMHM, Yroid MexXay MpsSMoil
1 TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, DPAacCTOSHHE OT TOYKHU
10 IIJIOCKOCTH, PACCTOSIHUE MEXJIy TMpsMBIMU, PAacCTOSHUE MEXKIY
[JIOCKOCTSIMH;, YMEHHE HCIIOJIb30BaTh MPH PEIIeHUH 3ajad N3y4deHHbIE
(haKThl U TEOPEMBI IITAHUMETPHU; YMEHHUE OIEHUBATh pa3Mepbl 00bEKTOB

OKPYXaroLIero Mupa,
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[IP610. VYmenume omepupoBaTh IOHATHAMH: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHHMKa, KyO, Mapajuiesienunes, Npu3Ma, NUpamuja,
(urypa u moBepxXHOCTh BPaLICHUS, MITHHID, KOHYC, Iap, chepa, ceueHus
(buTypBI BpaleHus, MIOCKOCTh, Kacaromiasics cepsl, IMITHHAPa, KOHyCa,
[T0IaAb IOBEPXHOCTH MUPAMHUIBI, TPU3MBL, KOHYCA, IWIMHAPA, TUIONIAh
cepbl, 00beM Ky0a, MPSIMOYTOJBHOTO TapailieNienunena, MupaMuIb,
[IpU3MBI, HWIMHAPA, KOHYCa, [Iapa; yMeHHe n300paxaTs MHOTOTPaHHUKU
1 TOBEPXHOCTH BPAILCHHUS, UX CEYCHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB, YMEHHE pacro3HaBaTh
CUMMETPHUIO B TIPOCTPAHCTBE; YMEHHE paclo3HaBaTh MpPaBUIbHBIE
MHOTOTPaHHHKH,

I[IP611  Ymenme omepupoBaTh MOHITHAMHU:  JIBIDKEHHE
B TIPOCTPaHCTBE, MOAO0OHBIE (QUTYpPBl B IMPOCTPAHCTBE;, HCIOIB30BAThH
OTHOIIICHUE TUTOMIA/IeH TOBEPXHOCTEH U 00HEMOB MOJOOHBIX (PHUTYp mpU
[pEIIeHNH 3a7a4;

[1P612. YMeHHMe BBIUUCITITE T€OMETPUIECCKHE BEIMINHBI (IUTHHA,
YTOJI, TUIOIIA]Ih, 00BEM, TUIOIIAlh TIOBEPXHOCTH), UCIIONB3YSI U3yUeHHBIS
(hOpMYyJIbI U METO/IBI;

I1P613. VYmeHue omepupoBaTh MOHATHAMHU: MPSIMOYTOJbHAsS
CHUCTeMa KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIsIPHOE TPOM3BENICHUE, YTOJI MEXKIYy BEKTOpaMH, CyMMa BEKTODOB,
[MPOM3BE/IEHUE BEKTOpa HA YHCIIO, HAXOIUTh C TMOMOIIBID H3YYSHHBIX
(hopMyIT KOOpIWHATBI CEpEeMHBI OTpEe3Ka, PACCTOSHUE MEXIY JBYMs
TOYKAMU;

[1P614. YMeHue BBIOMpATh MOIXOMSIIUN H3YYCHHBIH METOJ
UIsT  penieHWs  3aj]add, paclo3HaBaTh — MaTeMaTH4yeckue  (hakThl
1 MaTeMaTHYECKUE MOZEIH B MIPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX, B
MCKyCCTBE; YMEHHE IMPHBOJIUTH NMPUMEPHl MaTeMaTH4eCKUX OTKPBITHH
[POCCHICKOI 1 MUPOBOI MaTeMaTHYECKOW HAyKH

OK 03.
1 PCAJIM30BBIBATH
npodeccuoHaNIbHOe

[1nanupoBats
coOCTBEHHOE

JInaHOCTHEIC pe3yJabTaTbhl AOJDKHBI OTpPAKaThb
B 4aCTH: IYXOBHO-HPABCTBECHHOT'O BOCIIMTAHUA:

[1P61. Bnamenue wMeTomaMu JOKa3aTelbCTB, aIrOPUTMAMHU
permeHust 3ama4; yMeHue (OpPMYIHpPOBATH OMNpPENEICHUS, AKCHOMBI
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14 JIMYHOCTHOC

pasBuTHE,

[MPCANIPUHUMATECIILCKYIO

e TeIbHOCTh
B  mpodeccrmoHampbHOW  cdepe,
MCIIOJIb30BaTh 3HAHUSA
M0 TIPaBOBOM ©  (HHUHAHCOBOM
rPaMOTHOCTH B Pa3IMYHBIX

PKU3HCHHBIX CUTYyalluAgX

- c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STUYECKOT0 IIOBEACHMUS;

- CHOCOOHOCTH OIIGHUBATH CHUTYalUUIO0 H
[PUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

- OCO3HAaHWE JIMYHOTO BKJIaZa B IIOCTPOEHHE
yCTOHYHMBOTO OYAYILEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOHMM
poaUTEIIM
1 (WIM) ApyTUM 4I€HaM CEeMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHSTHUSl LIECHHOCTEH CeMEeUHOU
PKU3HHU B COOTBETCTBUU C TPAAULUSIMH HapooB Poccuu;

MeTaHpCI[MCTHLIC PE3YIbTAThI JOJIZKHBI
OTpa’kaTh:

OBnajeHue yHHBEPCAIBHBIMU PETYIATUBHBIMU
IEHCTBUSIMH:

a) caMOOpraHU3aLus:

- CaMOCTOSITETILHO OCYIIECTBIISTh
[MO3HABATENbHYIO AEATENBHOCTD, BBIABISTH MPOOIEMBI,
CTaBUThb
12 (dbopmMynupoBaTh COOCTBEHHBIE 3a7a4uu
B 00pa3oBaTeJIbHOW JEATEIBHOCTH M SKU3HEHHBIX
CUTYaIUSIX; CAMOCTOSITETIHHO COCTABIIATH TJIaH PEIICHUS
pecypcos,

BO3MOXKHOCTEH

NpoOJIeMbl  C  y4€TOM  HMEIOLIHXCS
COOCTBEHHBIX
U [IPEAMOYTEHHIA; IaBaTh OIIEHKY HOBBIM CHTYAI[HSIM;

0) CAMOKOHTPOJIB:

MCIIOIb30BaTh MPHEMbI peIeKCHH ISl OLICHKH
CHTyaIlHH1, BEIOOpa BEPHOTO PEIICHHS;

- yME€Th OIICHHBAaTh PHCKA M CBOECBPEMECHHO

IPUHUMATh PCIICHUA 110 UX CHUKCHUIO,

I TEOpEMBI, MPUMEHATh HX, IIPOBOAUTH JIOKA3aTEIbHBIC PACCYKICHHS B
XOJle pelleHus 3a1ad;

I1P64. byHKLMS,
HeTpepbIBHAS (YHKIMS, TPOU3BOIHAS, TEPBOOOpA3Hasi, ONpPEIeTICHHBIH
MHTErpax; YMEHHE HAXOIUTh IPOU3BOJAHBIC 3JEMEHTApHBIX (DYHKIHH,

YMenue OIICpUPOBATH IIOHATHAMM

MCTIONB3YS CIIPABOYHBIE MATEPHAIIbI; HCCIICT0BATH B IPOCTEHIINX CITydasx
(byHKIUN Ha HaXOAMUTh HanOOJbIINE
1 HauMEHbIINE 3HA4YeHUS (QPYHKIHH; CTPOUTH Trpa)UKd MHOTOWIEHOB C

MOHOTOHHOCTB,

MCIIOJIB30BAHMEM  alriapara MaTeMaTHYCCKOro aHajaui3a; IPUMEHATH

[TPOU3BOIHYIO pu peuieHun 3a1a4

Ha  JBIKEHHME;  pellaTh  NPaKTHKO-OPHEHTHUPOBAHHBIE  3a1addl
Ha HauOONBIIME W HAWMEHBINWE 3HAYCHUS, HA HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHHS;

I1P65. OTIEPUPOBATH parmoHabHas
(byHKITHS, hyHKITHS, byHKITHS,

nmorapudMudeckas GpyHKINSA, TPUTOHOMETPHUYECKHE (PYHKINH, OOpaTHBIC

YMeHne HOHSITUSMH:

II0Ka3aTeJIbHasl CTeTeHHas
(YHKLNHU; yMEHUE CTPOUTH IpaUKH N3yUCHHBIX (PYHKIHH, HCHONIb30BaTh
rpad UKy PH U3yYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, IPU pEUICHUH 3a1a4
13 ApYrux y4yeOHBIX MPEIMETOB U 3a1ad U3 PeajbHOM KHU3HU; BBIPAXKAThH
(hopMyITaMu 3aBUCUMOCTH MEX]Y BETMUNHAMU;

[1P66. YMeHue periate TEKCTOBBIC 3a/1a4d Pa3sHbIX TUIIOB (B TOM
uricie Ha MPOLEHTHI, JOJIM M YacTH, Ha JABWXEHHE, padoTy, CTOMMOCTh
TOBapOB M YCIYT, HAJOTH, 33J]a4d W3 00JAacTH YIpaBlCHHs JTUYHBIMH U
ceMEWHbIMM  (MHAHCAMH);  COCTaBJIAThH

BBIPAXXCHMU, YpaBHCHUA,

HEpAaBEHCTBA M WX CHCTEMBI TI0 YCJIOBHIO 3a/a4d, WCCIIEI0BaTh
[TOJTy4EHHOE PEIIeHHe U OIEHUBATH MTPaBIOIOJ00OHOCTD PE3YIILTATOB;
I1P67. cpenHee

apudmeTnyeckoe, MeauaHa, HawOOJIbIIEE M HaWMEHbIEE 3HAYCHHMS,

VYmeHue OIIEpUPOBATh MOHATUSAMU:
pa3Max, JIWCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE 4YHCIOBOrO Habopa;
YMEHHUE U3BJIeKaTh, HHTEPIPETUPOBATh HH()OPMAIIHIO, TPECTABICHHYIO B

Tabnuiax, Ha JuarpamMMax, rpadukax, oTpaxkaronryto CBOWCTBA PeabHbIX

[IPOLICCCOB U ﬂBHGHHfI; npeaACTaBIATh I/IH(bOpMaI_[I/IIO C IIOMOIIIBIO Ta6J'H/IL[ u
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B) SMOITMOHATLHBIHN
[penoaranuil copMUpPOBaHHOCTD:

HUHTCIIICKT,

BHYTpEHHEH BKJIIOYArOIIen

CTPEMJICHUE K JOCTHIXKECHUIO LEJIN U YCIIEXY, OIITUMHU3M,

MOTHUBaIH,

MHUIMATUBHOCTh, YMEHHME JIeWCTBOBATh, HCXOJS
13 CBOMX BO3MOXKHOCTCH;

- OMIATHH, BKJIIOYAIOIEH  CIOCOOHOCTH
MOHMMAaTh  OMOILMOHAIBHOE  COCTOSIHHE  JPYTHX,
VIUTHIBATh

ero Mpu OCYIIECTBICHHH KOMMYHHKAIIUHU, CIIOCOOHOCTh
K COUYYBCTBHIO M CONEPEKUBAHUIO;

- COUMAIBHBIX  HABBIKOB,  BKIIOYAIOLIUX
CIIOCOOHOCTh BBICTPaWBaTh OTHOLICHUS C APYTHMH
TF0AbMU, 3a00THTECS, MPOSBIIATE HHTEPEC U pa3pelaTh

KOH(IIUKTHI

muarpamM; HMCCIE€NOBaTh CTATHCTUYECKHE JaHHblE, B TOM 4YHCIE C
[IpUMEHEHNUEM IrpaUuIeCKUX METOJIOB U 3JICKTPOHHBIX CPEICTB;

[1P68. YMmeHue omepupoBaTh MOHSATHAMHU: CIYYalHBIA OMBIT U
cilyyailHOe COOBITHE, BEPOSTHOCTH CIYyYalHOTO COOBITHS, YyMEHHE
BEIYUCIISTS BEPOSITHOCTH C HCIOJB30BAaHUEM Tpaduieckux METOJOB;
[IPUMEHATH  (OPMYJIBI YMHOXXEHHUsSI  BEPOSITHOCTEH],
KoMOrHaTopHble (akThl M (HOPMYNBI MPU PEIICHUM 3a/1a4; OLECHHUBATH

CIOXCHHUA U

[BEPOATHOCTH PpCAIbHBIX CO6LITHfI; 3HaKOMCTBO

CO CITyJaifHBIMU BEIHMYMHAMHE, YMEHUE TPUBOJAUTH IPUMEPHI TIPOSIBICHUS
3aKOHa OoNbIIIX qHCen B MPUPOIHBIX
1 OOICCTBEHHBIX SBIICHUSIX;

[1P614. YmMeHue BBIOMpATh MOIXOMSIIUN W3YYCHHBIH METOX
s (baxTb

1 MAaTEMAaTUYCCKUEC MOACIN B IIPUPOIHBIX U O6H.I€CTB€HHI>IX SABJICHUAX, B

peUICHUA 3aJa4u, pacrio3HaBaTb MaTEMaTH4YCCKUC

HMCKYCCTBC, YMCHHC IMPUBOJUTH IMPUMEPBI MATEMAaTUYCCKUX OTKpI)ITI/Iﬁ
[POCCUICKON 1 MUPOBOI MAaTEMAaTHYECKON HAYKH

OK

04.

B3alMOJICHICTBOBATh

u  pabotath
1 KOMaH e

B

O dexTuBHO

KOJUICKTHUBEC

JIm4HOCTHEIE pPE3yabTaThl AOJDKHBI OTpPAKaThb
B 4YaCTHU: HECHHOCTU HAYYHOI'O IIO3HAHUA: OCO3HAHHE
HCHHOCTHU JACATCIIBHOCTH,

Hay‘lHOfI TOTOBHOCTB

OCYILICCTBJIATL IMPOCKTHYKO W  HCCICAOBATCIILCKYIO

JICATCIIBHOCTE MHAWBUAYAJIBHO U B T'PYIIIC

MertamnpeaMeTHbie pe3yabTaThl JIOJDKHBI
OTpaXkaTh:
Ognasenue YHHBEPCAJIbHBIMH

KOMMYHUKAaTUBHBIMH JI€MCTBUSAMU:

0) coBMeCTHAs eATEIHHOCTD:

- TIOHMMaTb M UCHOJb30BAaTh IMPEUMYIIECTBA
KOMaHTHO! W MHIUBHTyaTbHON PabOTHL;

- TIPUHUMAThH L€ COBMECTHOM AESITEIHHOCTH,
OpraHU30BbIBaTh M KOOPAMHHPOBATH AECHCTBUSA IO €€
TOCTHKEHHUIO: COCTaBJISAThH

IUIaH JIENCTBUH,

I1P67.

apudmeTnyeckoe, MeauaHa, HauOOJIbIIICE M HAaWMEHbIEE 3HAYCHHUS,

YMeHne — onepupoBaTb  HMOHATHSAMHU: cpenHee
pa3Max, JIUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE 4YHCIOBOrO Habopa;
YMEHHUE U3BJIeKaTh, HHTEPIPETUPOBATh HH(OPMAIIHIO, TPEACTABICHHYIO B
Tabmnuiax, Ha AuarpamMMax, rpadukax, oTpakaronryto CBOWCTBA PeaibHbIX
[IPOLIECCOB U SIBICHUI; IPEICTABIATh HH(POPMALHIO C TOMOIIBIO TAOIUI] U
muarpamMM; HCCIeJ0BaTh CTaTHCTUYECKHE JaHHbIe, B TOM YHCIE C
[IpUMEHEHUEM Ipa)MueCKUX METOJIOB U 3JIEKTPOHHBIX CPEICTB;

I1P68. YMmeHue omepupoBaTh HMOHATHAMU: CIy4YalHBIA ONBIT U
CIy4JaiiHoe COOBITHE,

BEPOATHOCTD CIYYafHOTO COOBITHS; yMEHHE

BEIYUCIISITS BEPOSITHOCTH C HCIOJBb30BAaHHUEM TIpaduieckux METOJOB;
(hopmyel
KoMOrHaTopHble (PakThl ¥ (HOPMYNBI MPU PEIICHUM 3a/1a4; OLEHHUBATH

[IPUMEHSTh CIOXKEHUSI W YMHOXKEHHS BEpPOSTHOCTEM,

BCPOATHOCTH  pPCaJIbHBIX CO6BITHﬁ; 3HAaKOMCTBO CO CHy‘iaﬁHbIMH

BCJIMYMHAMU, YMCHHUEC IPUBOJUTH ITPUMEPLI ITPOSABJICHUSA 3aKOHA OOJIBIINX
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pacnpeneniTb pold ¢ y4eTOM MHEHHH YyYaCTHHKOB
00CYXIaTh pe3yIbTaThl COBMECTHOH paboThI;

OBnazeHne yYHUBEPCAIBHBIMH PETYISTHBHBIMU
IEHCTBUSIMH:

T') IpuHsATHE ce0sl U APYTHX JIOACH:

- IPUHAMATh MOTHBBI M apryMEHTHl JAPYTUX
ro/Iel TPy aHATU3e Pe3yIbTaTOB ACATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOJEH
Ha OLIMOKH;

- pa3BHUBaThb CHOCOOHOCTh TOHHMAaTh MHUp C
MO3UIIMHU JPYTOTO YeJIOBeKa

qrcen B MPUPOAHBIX
1 OOII[ECTBEHHBIX SBIICHUSIX;

[1P614. YMeHue BoIOUpATh TMOIXOASIIUN U3yYCHHBIH METOM IS
peleHust 3a7a4H, pacro3HaBath MaTeMaTHICCKIE (hakThI
1 MaTeMaTUYeCKHE MOJICIIM B IPUPOTHBIX U OOIIECTBCHHBIX SBICHUSX, B
ICKYCCTBE; YMEHHE MPHUBOAUTH HPUMEPhl MAaTEMATHUYECKUX OTKPBITUI

[POCCHIICKOM M1 MUPOBOM MaTeMaTU4eCKON HayKu

OK 05. OcyuecTBasiTh
YCTHYIO u MUCEMEHHYIO
KOMMYHUKAIIAIO
Ha rocyJIapCTBEHHOM SI3BIKE
Poccuiickoi Oenepanuu
C y4eTOM 0co0eHHOCTEH
COITMAIBHOTO W KYJBTYPHOTO

KOHTCKCTa

JIM4HOCTHBIE pPE3ynbTAThl JOJDKHBI OTpakaThb
B YaCTH: ICTETUYECKOr0 BOCITUTAHMS:

- 3CTETHUYECKOE OTHOLIEHUE K MUPY, BKIHOYAS
bcTeTUKy ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIIopTa, TpyAa U OOIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTH BOCIIPUHUMATD PA3JIMYHBIE BHIBI

MCKYCCTBa, TPAJAUIUK W TBOPYECTBO CBOETO W JPYTUX
HAapoJOB, OUIyIIaTh SMOIMOHAIBHOE BO3/EICTBHE
HICKYCCTBa,

MertamnpeameTHbie pe3yabTaThI JIOJKHBI
OTpaXkaTh:

Ognanenue YHUBEPCATbHBIMU

KOMMYHHKAaTUBHBIMH JEHCTBUSMU:

a) oOIeHHe: - OCYLIECTBISITh KOMMYHUKALIMH
BO BCcex cdepax KU3HU;

- pacno3HaBaTh HEBepOAJbHBIE  CPENCTBA
O6HICHI/I$[, IIOHHUMAaTh 3HAYCHHC COIHAJIbHBIX 3HAKOB,
[pacro3HaBaTh NPEANOCHUTKH KOHQIUKTHBIX CUTYalui 1
CMSr4aTh KOH(QIUKTEL

- pa3BepHYTO U JIOTHYHO W3JIaraTh CBOIO TOUYKY

BPCHUS C UCIIOJIB30BAHUECM SA3BIKOBBIX CPCIACTB

I1P61.
pEICHUs 3aja4;, yMeHHE (OPMYJIMpPOBATh ONPEIACICHUS, aKCHOMBI H

Brnagenne wmetogamMm OKa3aTeNBCTB, alTOPUTMaMHU
TEOpPEMBI, TPUMEHSATH UX, IIPOBOAUTH JI0KA3aTEIbHbIE PACCYXKICHHUS B XOJIC
peleHus 3a1a4;

[1P68. YMeHue omnepupoBaTh MOHATHUSAMH: CIOYYalHBIA OMBIT W
Cily4aiiHOe COOBITHE,

BCPOATHOCTD cnyqaﬁHoro CO6BITI/I$I; YMCHHC

BBIYMCIISITH BEPOSITHOCTh C HCIOJB30BaHUEM TpaduUeckux METOJIOB;
hopmyItel
KOMOMHATOpHBIE (aKThl M (OPMYNBI NPH PEIICHUH 3a/1a4; OIICHHBAThH

[IPUMCHSATH CJIOKCHUA W  YMHOXCHHA BepOHTHOCTefI,

BEPOSITHOCTH peanbHbIX COOBITHIA; 3HAKOMCTBO

CO CHy‘IaﬁHBIMH BCJIMUMHAMU; YMCHHUC IIPUBOAUTL IPHUMEPHI IIPOABJICHUA

3aKOHa OoNbIIIX qHCcen B MPUPOIHBIX

1 OOIICCTBEHHBIX SBIICHUSIX;
TOYKa,

I1P69. VYmeHue onepupoBaTh MOHITHAMU: npsiMas,

[JIOCKOCTh, TIPOCTPAHCTBO, JIBYIPAaHHBIA  yTOI,

napauiCJIbHOCTb n NEPNCHAUKYIISIPHOCTD

CKpC€uIBarOImuecs
[IPSAMBIC, MpAMBIX

1 IUIOCKOCTEW, Yrosl MeXAy NIpsSMbIMHM, YroJl MEXIy HpsaMOil
1 IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMHU, PAacCTOSHHE OT TOYKH
10 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPsMBIMHU, PACCTOSHUE MEXIY

[IJIOCKOCTAMH, YMCHHE HCIIOJIB30BAaTh IPU PECHICHUU 3adad HN3Yy4YCHHbBIC
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(bakThl U TEOpPEMBI IIIAHUMETPHUN; YMEHUE OLEHUBATH Pa3Mepbl OObEKTOB
OKPY>KaIOILEro MUpa;

[1P610. YMeHue omepupoBaTh MOHATHSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHHMKa, KyO, Mapajuiesienunes, Ipu3Ma, HUpamMujia,
(urypa u moBepxXHOCTh BpallCHUS, MITHHID, KOHYC, ap, chepa, ceueHus
(burypsl BpalieHus, IIOCKOCTh, Kacarolasics cepsl, HUINHAPA, KOHYCa,
[JI011a/1b TOBEPXHOCTHU MMUPAMHUBL, TPU3MBIL, KOHYCA, IWIUHJPA, IIOAaAb
cheprl, 00beM Ky0a, MPAMOYroJbHOTO Napajulesienuiena, MUPaMuiabl,
[IpU3MBI, LWIMHAPA, KOHYCa, [1apa; yMeHHEe n300paxaTe MHOTOTPaHHUKU
1 IOBEPXHOCTH BpAIIEHUS, UX CEYEHHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJICKTPOHHBIX CPEIACTB; YMEHHE pAacllO3HaBaTh
CUMMETPUIO B IPOCTPAHCTBE; yMEHHE pAaclOo3HAaBaTh IPaBUJIbHbIC
MHOTOTPaHHUKH;

I[IP611  Ymenme omepupoBaTh TMOHITHAMU:  JIBIDKEHHE
B TIPOCTPaHCTBE, MOAOOHBIE (QUTYpPBl B IMPOCTPAHCTBE;, HCIOIB30BAThH
OTHOIIIEHWE TUTOMIA/IeH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX (PHUTYyp mpu
[PEILICHUH 3a/1aY;

[1P612. YMeHHne BBIUMCIIATh T€OMETPUUECKHE BEIUYUHBI (UIHHA,
yroJ, Mmiomaab, 00beM, IIIOMAas IOBEPXHOCTH), UCTIONB3YsI H3yUYEHHbIE
(hOpMYyJIbI U METOIBI;

[1P613. VYmeHue omepupoBaTh MOHATHAMHU: MPSIMOYTOJbHAsS
crcTeMa KOOpAWHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOpa,
CKaJISIPHOE TPOU3BENEHUE, YTOJI MEXAYy BEKTOpaMH, CyMMa BEKTOPOB,
[IpOM3BEICHNE BEKTOpPa Ha YHUCIIO; HAXOOUThb C IOMOIIBI0 H3YYEHHBIX
(hopMyIT KOOpIWHATBI CEpEelMHBI OTpEe3Ka, PACCTOSHUE MEXIY JBYMs
TOYKAMH;

[1P614. Ymenue BHIOMpaTh NOAXONSAMIMNA H3YYEHHBIH METO[
UIsT  penieHWsl  3ajadd, paclo3HaBaTh —MaTeMaTH4yeckue  (akThl
1 MaTeMaTHYECKUE MOZEIH B MIPUPOIHBIX U OOLIECTBEHHBIX SIBICHHUAX, B
ICKYCCTBE; yMEHHE MPHUBOAWTH MPUMEPHl MATEMaTHYECKHX OTKPBITHH
[POCCHUICKON U MUPOBOM MaTeMaTU4YE€CKON HAYKH
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OK 06. [IposBasATH
Fpa)TaHCKO-TTATPUOTHICCKYIO
[O3ULIHIO, JIEMOHCTPHUPOBATH
0CO3HAHHOE MOBEJICHNE

Ha OCHOBC pOCCHﬁCKHX AYXOBHO-
HPAaBCTBECHHBIX HCHHOCTCﬁ, B TOM
UHCIIC

C y4eTOM rapMoOHU3alun
MC)KHAIITMOHAJIbHBIX

1 MCKPCIUTHO3HBIX OTHOHICHI/Iﬁ,
[MPUMCHATH CTaHIapThI

AHTUKOPPYIIIIUOHHOI'O TOBECACHUA

JIMuHOCTHBIE pPE3yNbTaThl AOJDKHBI OTPa)XaTh
B 4aCTH:

- TPaXIAaHCKOTO BOCHMTaHUS: IPUHATHE
TPaJULMOHHBIX HALMOHAIBHBIX, OOIIEYETIOBEYECKUX
TYMaHUCTHUYECKUX U JEMOKPaTHYECKUX LIEHHOCTE;

-IaTPUOTUYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U MPUPOJHOMY HACIIEAHIO,
MaMITHUKaM, TpaguLUsIM HapoJl0B Poccun,
mocTxkeHnsM Poccun B Hayke, MCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPYIE;

MeranpeameTHble

PE3YIbTATHI JOJIXKHBI

OTpa’KaThb: OgBnanenue YHUBEPCAIBHBIMU

PETYIATUBHBIMA JIEUCTBUSMH: B) OMOIIMOHAIBHBINA
MHTEJUICKT, IpEAoiaralonui copMUpOBaHHOCTS:

--CaMOCO3HAaHUS, BKJIFOYAIOMIETO CIIOCOOHOCTH
[MOHUMAaTh CBOE SMOIMOHAIBLHOE COCTOSHHE, BUIETH
HANpaBJICHUS Pa3BUTHsI COOCTBEHHON SMOIMOHAILHON
chepbl, OBITH yBEepEHHBIM B ce0e;

- CaMOperyJIHPOBaHHUS, BKJTIOYAIOMIETO
CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE IMOBEICHHE, CIIOCOOHOCTh aalTHPOBATHCS K
PMOIMOHAITEHBIM HU3MEHEHUSIM
1 TIPOSIBJIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHBALlMH, BKIIIOYAIOIIECH
CTpeMIIeHHE K JIOCTHIKEHHIO [ENTU U YCIIEeXY, OIITUMH3M,
MHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, HCXOHS U3
CBOMX BO3MOXKHOCTEH;

CIOCOOHOCTD
JIPYTHX,

YUUTBIBATH €ro IpU OCYIIECTBJICHHU KOMMYHHKallMH,

- OMIIaTHUH, BKHIO‘IaIOH.[Cﬁ

IIOHUMATh OMOIIMOHAJIBHOC COCTOSITHHUEC

CIIOCOOHOCTH K COYYBCTBUIO U COICPCIKMBAHUIO,

[IP61. Bmamenme w™eTogaMH IOKa3aTEILCTB, aJTOPUTMaMH
pelIeHus 3ajad; yMEHHE (OPMYIUPOBATh ONpENesICHUs, AKCHOMBI
1 TEOpEMBI, IPUMEHATh MX, IPOBOJUTH J10KA3aTENbHbIE PACCYXICHUS B
XOJIe pelIeHNs 3ajad;

[1P64.  Ymenue ¢$yHKIMA,
HerpepbiBHAA (DYHKIIHSI, TIPOU3BOIHAS, TIEPBOOOpA3HAs, OIMpPEIEICHHBINA

[MHTCrpajl; YMCHHUEC HAXOAUTh IMMPOHU3BOJHBIC 3JICMCHTAPHBIX q)yHKHHﬁ,

OICPUpPOBATH IIOHATHUAMU

MCIIOJIb3Yyd CIPAaBOYHBIC MATCpUaAIbI;

hyHKIIH
1 HaMCHBIIWE 3HAYCHUsS] (QYHKUWH; CTPOUTH TpaQiK MHOTOUICHOB C

HucciacaoBaTtb B HpOCTefIIHPIX

ClIydasax Ha  MOHOTOHHOCTBb, HaXOIWUTb HauOOJIbIINE

MCIIONB30BAaHUEM ammapara MaTeMaTH4ecKOro aHaln3a; HPUMEHATh
[IPOM3BOJHYIO npu peLeHun 3ajga4
Ha  JBW)KEHHE;  peliaTh  [PaKTUKO-OPUEHTHPOBAHHbBIE  3ajauu

Ha HauOOJBIIME M HAWMEHbLIME 3HAYCHMSA, HAa HAXOXICHHUE IIyTH,
CKOPOCTH U YCKOPEHHS;

[1P66. YMeHme permats TEeKCTOBBIE 33/Ia4H Pa3HBIX THUIIOB (B TOM
yrciie Ha MPOLEHTHI, JOJIM U 4YacTH, Ha JBU)KEHHUE, paboTy, CTOUMOCTh
TOBApOB U YCJIYT, HAJIOTH, 3a/1a4dl U3 00J1aCTH yNPABJICHUS JTUYHBIMH U
ceMEeHHBIMH  (MHAHCAMM); COCTaBIATDH

BBIPAXXCHUA, YpaBHCHUA,

HCPAaBCHCTBA W HUX CHUCTEMbLI II0 YCJIOBHIO 3aJia4yv, HCCICIA0BATH
[IOJTYYCHHOC PCHICHUEC U OLICHHUBAThH HpaB)IOHO,Z[O6HOCTI> PE3YJIbTATOB;
I1P67.

apudmeTnyeckoe, MeauaHa, HaWOOJbIIEE M HAMMEHBIICE 3HAYCHHUS,

YMeHue ~ omepupoBaTh  IMOHATUSIMU:  CpEJHEe
[pa3Max, MWCIIepCHsi, CTaHJAPTHOE OTKIOHEHHWE YHWCIOBOTO HAO0pa;
YMEHHUE W3BJIeKaTh, HHTEPIPETHPOBATH WHPOPMAIHIO, TIPEICTABICHHYIO
B Tabiuiax, Ha JguarpaMmax, rpadukax, OTpaKaloIlyl CBOWCTBa
[PEATBHBIX TPOLIECCOB M SBJICHWH; TMPEICTaBISATh HMHOOPMALUIO C
[TOMOIIIBIO TAOJIUIT U AWarpamMM; UCCIIEIOBAaTh CTATUCTUYCCKUE TaHHBIE, B
TOM qucie
C IPUMECHCHUEM rpa(bnqecm/lx METOOB 1 2JICKTPOHHBIX CPCJCTB,

[IP68. YMeHme omepupoBaTh MOHATHUSAMU: CIIY9aWHBINA OITBIT

148 cnyqaﬁHoe CO6LITI/I€, BCPOATHOCTDH cnyqaﬁﬂoro CO6I)ITI/IH; YMCHHUC
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- CONMAIBHBIX  HABBIKOB,  BKJIOYAIOIINX
CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTHMHU
JTI0/TbMH, 3a00TUTKCS, MPOSIBIIATH HHTEPEC U pa3peliaTh
KOH(IJIUKTHI

BBIYHC/ISTh BEPOSTHOCTh C MCIIOJIB30BAHUEM IPadHUYECKHX METOOB;
[MPUMEHATH (QOPMYJIBI  CIOXKCHHS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIC (PakThl U (HOPMYJIBI NPU PEIICHUM 3ajad; OICHUBATH
COOBITHI;

BEPOSITHOCTH pearbHBIX

CO CHy‘laI;'IHLIMI/I BCJIMYMHAMH,; YMCHUC ITPUBOJUTL MIPHUMEPLI ITPOABIICHUA

3HAaKOMCTBO

3aKoHa 00IBIINX quCcel B MIPUPOTHBIX

1 OOII[ECTBEHHBIX SBIICHUSIX;

[1P614. YmeHme BBIOMpATh MOIXOJSAIIMNA HM3YYCHHBIH METOJ
IS pemeHWs  3aJadd, paclo3HaBaTh MaTeMaTHdeckue  (axThl
1 MaTEeMaTUYCCKUE MOJICNI B MIPUPOIHBIX U OOLICCTBCHHBIX SBJICHUSIX, B
CKYCCTBE; YMEHUE IPHUBOJUTH NPHUMEPHl MATEMATHYECKUX OTKPBITUI

[POCCUICKON 1 MUPOBOI MaTeMaTHYECKON HAYKH

OK 07. CopgelicTBoBaTh

COXPaHEHUIO OKpY>Karolen
Cpensl, pecypcocOepexeHuto,
PUMEHSATH 3HAHUS
00 N3MEHEHUH KJIMMaTa,
[TPUHLIUTIBI OepexIINBOTO
MTPON3BO/ICTBA, 3¢ (deKTUBHO
nelicTBOBaTH

B UPE3BbIYANHBIX CUTyaLUsAX

JIMYHOCTHBIE PE3yNbTATHl JTOJDKHBI OTPaXKaTh
B YaCTH: IKOJIOTHIECKOTO BOCIIUTAHUS:

- AKTUBHOE HENPUITUE NEUCTBUM, TPUHOCSIINX
BpEJl OKpYKalollIen cpesie;

- YMEHHE TPOTHO3WUPOBATH HEOIATONPHUATHBIE
PKOJIOTHUECKUE  TOCIEJCTBUSl  MPeIPUHUMAEMBIX
eHCTBUIA, TPENOTBPAILATD UX;

- pacumpeHue OMbITa  AESITeITHLHOCTH
PKOJIOTMYECKON HaNPaBJIEHHOCTH;

MeranpeaMeTHbie  Pe3yibTaThl  JOJDKHBI
oTpakarb: OBNajieHHe YHHBEPCAJIbHBIMH Y4YCOHBIMH
MO3HABATEILHBIMU JICHCTBUSIMHU:

0) 6a30BbIC HCCIICIOBATCIILCKUE ICHCTBHS:

- pa3pabareiBaTh IUIAH PEUICHUS] TPOOJIEMBI C
YVUETOM  aHaJlM3a  HMMEIOMIUXCS  MaTepUalIbHBIX
1 HEeMaTEepHAIBHBIX PECYPCOB;

- OCYWIECTBJIATH IIEJICHANPABICHHBIA TTOMCK
CHoCco0OB  JeHCTBUS

epeHoca  CpeAcTB |

B TPOQ)ECCHOHATLHYIO CPEIY;

I1P61.
pelieHus 3ajgad; yMEHHE (OPMYJIHMPOBaTh ONPENEesICHUs, AKCHOMBI

Brnagenne MerogamMu JOKa3aTeNbCTB, alrOPUTMaMU
U TEOpEMBI, IPUMEHSTh UX, IPOBOAMTH JOKa3aTeJbHBIC PACCyKACHUS B
XOJ1e pelleHus 3a1ay;

[1P64. byHKIIHS,
HenpepbiBHAS (DYHKIMS, POU3BOIHAS, TIEpPBOOOpAa3Has, ONpeIeIeHHbIH

YMeHne  onepupoBaTh  MOHSTUSIMH:
MHTETpaj; yMEHHE HAXOJHUTh IMPOHM3BOJIHBIC JJIEMEHTAPHBIX (YHKIHH,
MCIIONB3Ysl  CIPABOYHBIC MaTEepPHAIIbI;
(dyHKIUH
1 HAMMEHBIINE 3HaYeHUS (YHKIMH; CTPOUTH Irpa)iKi MHOTOUWIECHOB C

HUCCJICI0BAaTh B HpOCTefIHIHX

CIydasax Ha MOHOTOHHOCTB, HaXOodUThb HanOOILIIIE

MCIIOJIb30BAHMEM  allllapaTa MAaTEeMaTUYCCKOI0 aHajliui3a, NPUMCHATH
[IPON3BOJHYIO npu peuieHun 3aga4
(Ha JABHIKCHUC, peuiatb MMPAKTUKO-OPHUCHTUPOBAHHBIC 3aJaqdyn

Ha HauOONBIIME W HAaWMEHbIIME 3HAUCHHS, Ha HAXOXKJICHHE IIyTH,
CKOPOCTH U YCKOPEHHS;

I1P65. OTIEpUPOBATH parmoHaIbHas
byHKITHS, byHKIIHS, (byHKIHS,
norapudmuueckas GyHKUUS, TPUTOHOMETpUYecKue GyHKIIH, 0OpaTHbIE

VYmMmenune HOHATUAMMU:

IIoKa3aTcjibHas CTCIICHHAasA

(YHKIIMY; YMEHHE CTPOUTH Tpa(UKK N3yUeHHBIX QYHKIINH, NCTIONIB30BaTh

rpaduKy IpY U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, PU PELLICHNUH 3a1a4
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- YMETb NIEPEHOCHUTD 3HAHUS B MTO3HABATEIHHYIO
1 IPaKTUIECKYI0 007IaCTH )KU3HEIEATSIIbHOCTH;

OBnasieHue YHUBEPCAIbHBIMU PETYIISITUBHBIMU
e CTBUSAMU:

0) CAMOKOHTPOJIB!

- JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTH
KOPPEKTUBHI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBHE
[PE3YJITATOB ENISIM

13 Ipyrux y4eOHbIX MIPEIMETOB U 3a/1a4 U3 PEaIbHON KHU3HM; BBIPAXKATh
(hopMyITaMu 3aBHCUMOCTH MEXY BEIMUNHAMU;

[1P66. YMeHue pematb TEKCTOBBIC 3aaud pa3HBIX TUIIOB (B TOM
yrcie Ha MPOLEHTHI, JOIM U 4acTH, Ha IBH)KEHHUE, paboTy, CTOUMOCTh
TOBAapOB W YCIYT, HAJIOTH, 3a7auydl U3 00JacTH YMpPaBJICHUS JUYHBIMH U
CeMEHHBIMH  (MHAHCAMM); COCTAaBJIITH  BBIPAKCHMS, ypPaBHEHUS,
HEpaBeHCTBA M WX CHUCTEMBl 10 YCJIOBHIO 33Jayd, HCCIENOBATh
[OJTydEeHHOE PElIeHUE U OLCHUBATH MTPAaBIONOJOOHOCTb PE3yNIbTaTOB;

[1P68. YMeHue omepupoBaTh MOHATHUSAMHU: CIYYaWHBIA OIIBIT
U cly4aifHOE COOBITHE, BEPOSTHOCTH CIyYailHOTO COOBITHS, yMEHHUE
BBIYUCIISATH BEPOATHOCTH C HCIIOJIB30BAHUEM TpaUUecKuX METOMAOB;
pUMEHATH  (OPMYJIBI  CIOXKEHHS M YMHOXEHHUS BEpPOATHOCTEH,
KOMOMHATOpHBIE (QakThl ¥ (GOPMYIBl MPHU PEUICHUU 3a/1ad; OLCHUBATDH
BEPOSITHOCTU peabHBIX COOBITHIA; 3HAaKOMCTBO
CO CITy4aliHBIMM BEJIMUMHAMU; YMEHHE MTPUBOAUTD MIPUMEPHI TPOSIBICHUS
3aKOHa (1018111504 YHCcel B NPUPOAHBIX
1 OOILIECTBEHHBIX SIBICHUSX;

I1P69. VYmenue omnepupoBaTh NOHATUSAMHU: TOYKa, IpsMas,
[IOCKOCTb, TMPOCTPAHCTBO, JBYIPAHHBIA YIoJI, CKPELIMBAIOLINECS
MpsiMble,  MApaJJIeIbHOCTh W MEPHeHIUKYISAPHOCTh  MPAMBIX
1 IUIOCKOCTEH, YroJl MEXIy NpsSMBIMH, Yol MEXAy NpsSMoi
M IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKHU
10 TUIOCKOCTH, pPACCTOSIHUE MEXAY TMPSAMBIMH, PACCTOSHHE MEXIY
[UIOCKOCTSIMM; YMEHHE HCIOJIb30BaTh MPH PELICHUU 33134 H3yYeHHbIE
(hakThl M TEOPEMBI TUTAHUMETPUH; YMEHHE OLICHHBATh pa3Mepbl 00bEKTOB
OKpY’KalOILEro MUpPa;

I1P610. YMmeHue omepupoBaTh MOHATHSMU: MHOTOIPAaHHHK,
CeYeHHEe MHOTOTpPaHHMKA, KyO, MapaijieNenunena, Mpu3Ma, MHpaMuaa,
(¢urypa W TMOBEPXHOCTh BpallleHHs, LWIMHAP, KOHYyc, wmap, cdepa,
ceueHus QUTyphl BpalleHHsl, TNIOCKOCTh, Kacaromasicsi chepbl, MITHHIPA,
KOHYyca, TUTOIIa b ITOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IIFIINHApPA,

omanb cdeprl, o0beM KyOa, HPSMOYToJbHOTO MapaiieNenuiesa,
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[UpaMHUIbl, MPU3MBL, LWIMHIPA, KOHYyCa, ILIapa; yMEHHE H300pakaTh
MHOTOTPaHHHUKH
11 TOBEPXHOCTH BpAaILlEHUs], UX CEYEHHUS OT PYyKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB W JJEKTPOHHBIX CPEICTB; YMEHHE pacIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHME pacllo3HaBaTh IIPABUIIbHBIC
MHOTOTpaHHHKY;

I[IP611  VYmenuwe omepupoBaTb  TOHATHAMHU:  JBIKEHHE
B MPOCTpaHCTBE, MOAOOHBIE (PUTYpBI B MPOCTPAHCTBE; HCIOIB30BATH
OTHOIIIEHHUE TIIOMIA/IeH MOBEPXHOCTEH M 00BEMOB OAOOHBIX (GUTYD TpH
[pEIIeHNH 3a7a4;

[1P612. YMeHne BBIYUCIATE TEOMETPUIECKIE BETUIUHBI (IITHHA,
yroJ, IIomans, 00beM, IUIOMAAb TOBEPXHOCTH), UCIIOIb3YS H3yUYEHHbIE
(hOpMYJIBI U METO/IBL;

[1P613. YmeHue omepupoBaTh MOHATHUSMHU: TPIMOYTOJIbHASL
CHCTEMa KOOPJIWHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJIsIPHOE IPOU3BEICHHE, YTOJI MEXKIY BEKTOpaMH, CyMMa BEKTODOB,
[IPOM3BEIEHUE BEKTOPa HA YHCJIO; HAXOIUTH C MOMOIIBI0 H3YYEHHBIX
(opMyIT KOOpAMHATHI CEpEelUHBI OTPE3Ka, PACCTOSHUE MEXAY JBYMS
TOYKAMH;

[1P614. Ymenue BBIOMpATh MOIXOAIIMNA HM3YYCHHBIH METOJ
Ui pelleHdst  3afadd, paclio3HaBaTh MaTeMaThdeckue  (axThl
1 MaTeMaTHYECKHE MOJIENIN B IPUPOIHBIX M OOLIECTBEHHBIX SIBICHUSX, B
MCKYCCTBE; YMEHHE NPUBOJIUTH NMPUMEPHl MAaTEMaTHYECKUX OTKPBITUN
[POCCUICKON 1 MUPOBOI MaTeMaTH4ECKON HAyKU




2. CTpyKTYypa U coJiep:KaHue JUCIHUIIHHbI

2.1. O0beM yuyeOHOI AUCHMIJIMHBI U BUBI padoT

Tabmuma 1. O6bem yueOHON TUCUMIUTHBI U BUIBI pabOT

O6bem yuebHOH paboTHI, Jac.
Buzisr yue6mHoit paGoTer B T. 4. [I0 cCEMeCTpaM
BCETO 1 2
VYuebHas Harpy3ka 00y4aromuxcs BCero, B TOM YHCIIE: 340 150 190
JIEKLIAU 122 48 74
MIPAKTUYECKUE 3aHATHUS 122 48 74
KypcoBasi padoTta -
camocTosTeIbHast paboTa 00yJYaroIIIXCs 80 46 34
KOHCYJIbTaIlH 4 2 2
MPOMEKYTOUYHAS ATTECTAITUS 12 6 6
@®opMBI IPOMEKYTOUHOH aTTeCTalluU DK3aMeH, Ox3ameH | Ox3ameH
9K3aMeH

2.2. TemaTuyecKkuii MJIaH ¥ cOePKAHUE TUCIHIINHBI

Tabmuna 2. Cogepxanue AUCUUTUIHHBI (MOIYIIsS)



Pacnpenenenue yacoB

Pacmosiockenne npsiMbIX H
IVIOCKOCTEH

napaujiCibHbIC W CKPCHIUBANOMIUCCA IIPAMBIC. Vron MEXKAY IpPpAMbBIMUA B

npoctpancTBe. [lepneHIUKyIIpHOCTh TpsMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
¢buryps.

n/n | HaumeHoBaHHe pa3iesioB Dopmbl
Conep:xanue TeM (pa3iaesioB)
U TeM J Ip CPC TeKyIIero
KOHTPOJIsI
Pasnes 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOWM IIKOJIbI
1 Tema 1.1 Leans u Jlexknust:
3ala4u MAaTeMaTHKH NIPH Lenp m 3amaud MaTeMaTHKU IPU OCBOCHUH CIIELHATBHOCTU. ba3oBbie
OCBOEHMH CHIeNUAJLHOCTH. | 3HAHUS M YMEHHS [0 MaTeMaThke B MPO(ECCHOHATHHOM M B TOBCEIHEBHON ’ )
Yucja ¥ BbIYMCIIEHHS. nesiTenbHOCTH. J[eHCTBHS HaJl MOJOXKHUTEIbHBIMU U OTPULATEIBHBIMU YHCIAMH, C ©
OOBIKHOBEHHBIMHU H JICCATHYHBIMH ApOOsMH. JIeHcTBUS co cTeneHsaMu, (GOpMyIbI
COKPAIIIEHHOTO YMHOKEHHUSL.
Tema 1.2 Jleknusa:
2 IIpoueHTHBIC BHIYMCICHHS. [IpocThie TpOLIEHTHI, pa3Hble CIOCOOBI HMX BbIYUCICHHA. JIMHEHHbIE,
IHocnenoBareibHOCTH U KBaJIpaTHEIE, IPOOHO-IIMHEITHBIE ypaBHEHSI ¥ HepaBeHCTBa. [locieoBaTenbHOCTH, 4 2 O
nporpeccuy. YpaBHeHMsI H | clocoObl 3alaHusi TocienoBaTeabHOCTel. MOHOTOHHBIE MOCIEI0BATENIBHOCTH.
HepaBeHCTBA ApudmeTnyeckas U reoMeTpHUYecKast IPOrPECCUH.
Tema 1.3 IIpodeccnoHanbHO-OPHEHTUPOBAHHOE CO/lePIKAHUE:
3 IIponeHTHBIE BBIYHCIEHUS IIpocTeie © ciOXHBIE TPOIEHTH. [IpOlIEHTHBIE BBIYMCICHHUS B 5 ’ 0
B NnpogecCHOHANBHBIX | TPOQECcCHOHABHBIX 3aa4ax.
3azadax
Tema 1.4 Pemenue IIpakTH4yeckoe 3aHsATHE:
4 3agay. @DOYHKIUH M HX @yHK1Ms, criocoOsl 3aganus pyHkuu. ['padpuk pynkumun. Bzaumuo
rpagukm. oOpaTtHble ¢QyHkuu. O6IaCTh ONpeaeTIeHNs U MHOKECTBO 3HAUYCHUM (DYHKIIUH. 2 2 2 13
Hynu ¢ynxuuu. IIpoMexxyTku 3HaKONOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKIUH.
Brruucnenus u npeobpa3oBaHusl.
Paznen 2. llpsamble u ni1ockocTH B npocTpancTBe. KoopAnHATHI M BeKTOPHI B MPOCTPAHCTBE
5 Tema 2.1. Jlexknus, IlpakTnyeckoe 3aHsATHE :
OcHoBHBIE NOHATHSA [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, IpsAMasi, INIOCKOCTb,
cTepeoMeTpHH. mpoctpancTBO). OCHOBHBIE akCHOMBI — crepeoMeTpuu. llepecekaromrmecs, 4 ’ 4 0
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Tema 2.2. Jlexuus:
6 ITapanieabHOCTh NMPAMBIX, [TapannensHsle mpsiMast U miockocTs. Onpenenenue. [Ipuznak. CoiicTBa.
npsiMoii M MJIocKocTH, | [lapaminensrpie miockoctn. Onpenenenne. [Ipu3nak. CroiictBa. TeTpasap u ero
IJI0CKOCTeH aneMmeHTHl. [lapamnenenumen w ero 3meMeHTHL. CBOMCTBA IPOTHUBOIOJIOKHBIX 0]
IrpaHey U JuaroHajei napajuleaenunena. 2
IIpakTHyeckoe 3aHsATHE:
IlocTpoeHue OCHOBHBIX CEUEHUI
Tema 2.3. Jlexnus:
7 IlepneHauKyYJISIPHOCTD IlepnieHnuKyIIpHBIE MPSIMBIE. [TapamnensHble MpsIMBIE,
NPSAMBIX, NpsAMoit U | IepIeHANKYJSpHbIE K IIOCKOCTH. [IpH3HAaK NepneHauKyIIpHOCTH TNPSAMOA U 4 O
IUIOCKOCTH, INIOCKOCTEH IJIOCKOCTH.
Tema 24. Jlexknus:
8 Iepnenauxyasp Ilepnenaukynsp u HakIoHHAs. TeopeMa o Tpex MepneHANKYIIpax. YTol 5 o
HakjJIoHHast. Teopema o0 | MeXay OpsIMOM U MJIOCKOCTBIO. YTOJI MEXIY IIIOCKOCTSIMU. lleprneHnukynspHbie
TpeX NnepneHnKyJIsapax IJI0CKOCTH. PaccTosiHus B MpoCTpaHCTBeE.
Tema 2.5. Jlexuus, IlpakTuyeckoe 3aHATHE :
9 KoopaunaTtsl 1 BeKTOpHI B JlexapToBEl KOOpAMHATHI B MPOCTPAHCTBE. BEKTOpBI B IMPOCTPAHCTBE.
NMPOCTPAHCTBE CrnoxeHne M BbIUNTaHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uncio. CkaispHoe 2 13
MIPOU3BEICHUE BEKTOPOB.
Tema 2.6. Ilpsimble IIpodeccnoHanbHO-OPHEHTHUPOBAHHOE CO/lePIKAHUE:
10 | m TJIOCKOCTH B B3anmHoe pacnosokeHHe TNpsSMBIX B HpocTpaHcTBe. [lapamnenbHOCTb
NMPaKTHYEeCKUX 3aa4ax OpsIMOM M IUIOCKOCTH, TNapaJUIEIbHOCTh IUIOCKOCTEHM, MEPHNEHANKYISIPHOCTh O
IUIOCKOCTEH. PacnonoxkeHne MNpsMBIX M IJIOCKOCTEH B OKPYXAroIeM MUpe
(mpupone, apXUTEKType, TeXHHUKE). PellieHre MpakTHKO-OpUEHTUPOBAHHBIX 33/1a4.
Tema 2.7 Pemenue Jlexnust, IlpakTnyeckoe 3aHsATHE:
11 | 3apau. IIpsimble U Pacnonoxenue NPAMBIX 51 IJI0CKOCTEN B IIPOCTPAHCTBE.
TUIOCKOCTH, KOOPAUHATHI U | [lepneHanKyIsIpHOCTh M MapayjieNbHOCTh MPSMBIX M TUIOCKOCTEH. JleKapToBbI 2 T
BEKTOPbI B IPOCTPAHCTBE KOOpPJMHATHI B MpOCTpaHCTBE. BekTopskl B mpocTpancTBe. Cl0kKEHNE U BEIYUTAHHE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KoopauHaTel BEKTOpa.
Pasnen 3. Crenenu u kopuu. CteneHHas, NokazarejibHas U Jorapupmuyeckas QyHKINA
Tema 3.1 Jlexknus:
12 2 O

Crenennass ¢QyHknus, ee
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cBoiicTBa. IIpeoOpazoBanue
BbIPAKEHUH ¢ KOPHAMM N-
oii cTenenun

IIoHsATHE KOpPHS N-OM CTENEHU U3 ACHCTBUTENBHOrO ynciaa. OyHkuuu y =
VX n ux cBoiicTBa ¥ rpaduKi. CBOICTBA KOPHS N-0if CTEIICHH.

IIpakTHyeckoe 3aHsATHE:

IIpeobpazoBanne HPpaMOHATHHBIX BRIPAKCHUI

Tema 3.2 CpoiicTBa

Jlexknusna:

13 | cremenu ¢ panuOHAIBHBIM [lonATHe cTEeneHH ¢ panrOHANbHBIM IOKa3zaTeneM. CTeneHHble (GyHKLINH,
" AelicTBUTEIbHBIM | UX CBOWCTBA U TpaduKH. O
NMoKa3aTeJIsIMA IIpakTH4eckoe 3aHsATHE:
IToctpoenue rpaduikoB CTENEHHBIX (HYHKITHIA.
Tema 3.3 Pemenue Jlexnus:
14 | uppauuoHAIBHBIX PaBHOCUIIBHOCTD UppaIOHAIBHBIX YPaBHEHHH.
YPaBHeHUil IIpakTH4yeckoe 3aHATHE: KP
Mertoab! peleHus: UppalvOHAIBHBIX YPaBHEHUI.
Tema 34 Jlexknus:
15 | Moka3arenbHast ¢QyHKIUS, CreneHb ¢ IPOU3BOJIBHBIM JCHCTBUTENBHBIM NOKa3aTeneM. OnpenencHue
ee CBOIICTBA. | TIOKAa3aTCIbHOW (YHKIIMM M €€ CBOWCTBA. 3HAKOMCTBO C IPUMCHEHHUEM
Iloka3zaresbHbIE MOKAa3aTeNbHON (PyHKIINH.
YPaBHEHHUS U HEPaBeHCTBA IIpakTHYeckoe 3aHATHE: KP
Pemenne  mokasaTenbHBIX ~— YpaBHEHMH  METOAOM  ypaBHUBAHUS
nokasaresneld, METOJOM BBEICHUs HOBOW I€PEeMEHHOH, (YHKLHMOHAIBHO-
rpaduuecKuM MeToioM. PelieHre mokazaTellbHbIX HEPaBEeHCTB
Tema 3.5 Jlorapugm Jlexknus:
16 | umcna. CaoiicTBa Jlorapudm uncna. Coiictsa gorapudmos. Oneparius orapupMHUpPOBaHUSL.
Jorapugpmosn IIpakTHYeckoe 3aHATHE: 113
Berruucnenue norapumos.
Tema 3.6 Jlexuus:
17 | Jlorapudmuueckas Jlorapudmudeckas GyHKIUs U ee cBoiicTBa. [ToHsTHE JTOTapH(MUIECKOTO
(pynkuusi, ee cBoiicTBa. | ypaBHeHH. Onepanus NOTEHIMPOBAHHUS.
Jlorapupmudeckue IIpakTH4yeckoe 3aHATHE: I13

yYpPaBHEHHUsI, HePaBeHCTBa

Tpu OCHOBHBIX METOJA pEHICHUs JIOTapu(PMHUUYECKUX YPaBHEHHI:
(yHKIIMOHANBHO-Tpa(pUECKUH, METO/I TOTEHIIUPOBAHHS, METO]] BBEJICHNS HOBOM
nepeMeHHoi. Jlorapugmuyeckre HepaBeHCTBA.
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Tema 3.7 IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COlEP:KAHUE:
18 | Jlorapudmbl B mpupome u [Tpumenenue norapudma. Jlorapudmuueckass cnmpanb B npupoxe. Ee 4 O
TeXHUKe MaTeMaTHYECKHe CBOHCTBA.
Tema 3.8 Pemenmue Jlexuus:
19 | 3apau. Crenennas, CreneHHasi, mokaszarenbHas 1 Jiorapupmudeckas QyHKINH.
nokasartejbHasi U IIpakTH4yeckoe 3aHATHE: 2 4 113
Jorapupmudeckas Pemenue ypaBHeHUi.
byHxunu
Hroro yacos B 1 cemectpe: 48 48 46
Pa3nen 4. OcHoBbl TpuroHomMerpuu. Tpuronomerpunyeckue GyHKIUA
20 Tema 4.1 Jlekuus:
Tpuronomerpuuyeckue Pannannass mepa yrna. IIoBOpOT TOYKHM BOKpPYr Hayala KOOpIWHAT.
¢pynkuum npomsBoabHOro | OmnpeneneHue cuUHyca, KOCHMHYca, TaHIeHCa M KOTaHreHca. 3HAaKH CHHYCA, 2 O
yrjia, ymcJjia KOCHHYCa, TAHTE€HCAa U KOTAHT€HCA 10 YeTBEPTAM. 3aBUCHUMOCTh MEXY CHHYCOM,
KOCHHYCOM, TAH[€HCOM U KOTaHT€HCOM OJHOI'O M TOTO K€ yIJa.
Tema 4.2 OcHOBHBIE Jlexkuus:
21 | TpUrOHOMeETPHYECKHE Tpuronomerpuueckue ToxkaecTsa. CHHYC, KOCUHYC, TAHI'€HC M KOTAaHTCHC
TOK/IeCTBA YTIIOB. 4 2 2 O
IIpakTH4yeckoe 3aHATHE:
ITpeoOpa3oBanus NpOCTEHIINX TPUTOHOMETPUIECKUX BBIPAsKEHHH.
Tema 4.3 Jlexknus:
22 | Tpuronomerpuyeckue O6nacTe ompeeNneHuss ¥ MHOXKECTBO 3HAYEHHH TPUTOHOMETPHUUECKHUX
¢pyHkumun, ux cpoiicrBa u | ¢pyHkumil. YETHOCT, HEYETHOCTb, NEPHUOAMYHOCTH TPUTOHOMETPHUUYECKHX 2 2 O
rpajuku ¢ynkuuii. CoticTa u rpaduku QyHKIHN y = cos X, Yy = sin X, y = tg X, y = ctg X.
Cxartue 1 pacTsbKeHHe Tpa(uKOB TPUTOHOMETPUYECKUX (YHKLUI.
Tema 4.4 O0paTHbIe Jlexnus:
23 | TpUTOHOMETpHYECKHE OO0partHbie TpuroHomerpudeckue QyHkun. Mx cBoiictsa u rpauki. 4 0
bynknun
Tema 4.5 Jlexkuus:
24 | TpuroHoMeTpHYeCKHe VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHE tg X = a, ctg X = a. 5 5 5 113

yYpPaBHEHHUsI U HepaBeHCTBa

IIpakTH4eckoe 3aHsTHE:
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Pemenne  TPUTOHOMETPUYECKMX  YpPaBHEHHH  OCHOBHBIX  THIIOB:
MPOCTEHININE TPUTOHOMETPUYCCKHUE YPaBHEHHMSI, CBOJSAIIMCCS K KBaJPaTHBIM.,
pemraeMble  pa3joKeHHEM Ha  MHOXHUTENW, OmHopomHble. llpocreiimme
TPUTOHOMETPHUYECKHE HEPABEHCTRA.

Tema 4.6 Pemenue

IIpakTH4yeckoe 3aHATHE:

25 | 3apau. OcHoBBI IIpeobpazoBanme TPUTOHOMETPUYECKHUX BBIPAKEHUU. Pewenue
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPaBHEHUH U HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAaHUEM KP
Tpuronomerpuyeckue CBOUCTB (pyHKIIH.
bynkuun
Pa3nea 5. [IpousBognas u neppoodpa3Hasi pyHKIUH
26 Tema 5.1 IlonsTue Jlekuus:
Npou3BoAHOH. PopMyJbl U [Tpupamenne aprymenta. [Ipupamenne ¢pyHkumu. 3agaqu, IPUBOIAIINE K
npasBuJia MOHATHIO Tpon3BOAHON. OrmpeneneHre MPOU3BOAHON. AJTOPUTM OTBICKaHUSA
auddepeHunpoBaHus MPOU3BOJAHOM. ©
IIpakTH4yeckoe 3aHATHE:
Oopmynel auddepennupoBanmst. [Ipasuna nuddepeHIMpOBaHHUS.
Tema 5.2 [lonsiTHe 0 Jlexnust, IlpakTnyeckoe 3aHsATHE:
27 | HempepbIBHOCTH (QYHKIIUH. [Monsitie HempepbiBHOH (yHKIMU. CBOWCTBA HENPEPHIBHOW (QYHKIHH. 0
MeTon MHTEPBAJIOB CBsi3b MEXJIy HEHPEPBIBHOCTHIO M JUDPEepeHIMPYEMOCThIO (QYHKIIMM B TOYKE.
ANTOPHUTM pelleHHs HEPaBeHCTB METOJIOM HHTEPBAJIOB.
Tema 53 Jlexums:
28 | I'eomeTpuuecKmii U I'eomeTpryecKnii CMBICI IPOM3BOIHON (PYHKIIMU — yTIIOBON KO PHULIUEHT
(puznyeckuii CMBICJI | KacaTelnbHOM K rpaguky (QyHKIHMH B TOUKE. AJTOPUTM COCTAaBJICHHS YPaBHEHHS 13
NMPOU3BOAHOM KacaTenbHOH K rpaduky ¢pyHkun y=f(x)..
Tema 5.4 Jlexknus:
29 | MoHOTOHHOCTH (QYHKIIUH. Bozpacranne u yObiBaHuMe (YHKIMH, COOTBETCTBHE BO3pACTaHHS H
Touku 3kcTpeMyMa yObIBaHUSl (PYHKIMM 3HAKY TPOW3BOJHOW. 3a/layd HAa MaKCHMyM M MHHHMYM. T
Anroput™m wuccienoBaHus (DYHKIMHM M TIOCTPOCHUSI €€ Tpaduka C MOMOIIBIO
MIPOU3BOJAHOM.
Tema 5.5 Jlexuus, IlpakTuyeckoe 3aHATHE:
30 | UccnenoBanue pyHkumii u UccnenoBanne GyHKINH HA MOHOTOHHOCTD M ITIOCTPOEHUE IPaUKOB. 113

NoCcTpoeHue rpaguKos
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Tema 5.6 Jlexuus:
31 | HanbGonbuee " HaxoxneHne HanOOJBIIET0 U HAMMEHBIIIETO 3HAYCHUH (DYHKITHIA.
HAaHMeHbIIee 3HAYeHus IIpakTH4eckoe 3aHATHE: 0]
bynkuun [loctpoeHue rpadukKoB C HCIOIB30BAHHUEM amIapaTa MaTeMaTHIecKoro
aHaJIM3a.
Tema 5.7 IIpodeccnoHaAILHO-OPUEHTUPOBAHHOE COlEPKAHUE:
32 | Haxo:xneHue Hammensbiee u HanOonbliee 3Ha4eHNE (PYHKIIHU.
ONTHUMAJTBHOIO pe3yJibTaTa o)
¢ IOMOUIbIO IPOU3BOIHOI B
NMPaKTHYeCKHX 3aa4ax
Tema 5.8 Jlexnus, IIpakTnyeckoe 3aHATHE!
33 | IlepBooGpa3Hast ¢QyHKOUM. O3HakOMIJIEHHE C TIOHATHEM WHTeTpajia U MepBOOOpa3HON It (yHKIHH
IIpaBuna Haxoxaenus | y=f(x). Tabnuma dhopmyn s HaXoXIeHUsT IepBooOpa3HbIX. M3ydeHne npasuia O
NepBo0dPa3HBIX BBIYHCIICHHS TIEPBOOOPA3HOM.
Tema 5.9 Ilnomans Jlexknus:
34 | xpuBOJMHEHHOI Tpanenum. 3amayy, MNPUBOAIIME K TOHATUIO ONpEAENeHHOIo HHTerpajga — o
®opmyia  HpwTOHAa  — | BRIUKCICHUU IUIOIIAAM KpUBOJUHEWHON Tpamneuuu. I[loHsATHe omnpenenéHHOro
JleiioHuna uHTerpayia. ['eoMeTpuyeckuit 1 (U3NUYECKUIA CMBICIT ONPEACICHHOTO MHTErpaa.
®opmyna Herotona — JleliOauma. 113
IIpakTH4yeckoe 3aHATHE:
Penrenue 3anay Ha TpUMeHeHHe UHTETpasia ISl BBIYUCICHUS (PU3MIECKUX
BEIMYMH U IIonaaen
Tema 5.10 Pemenue IIpakTH4yeckoe 3aHATHE:
35 |3amau. IlpousBogHasm wu ®dopmynsl U npasuia auddepeHuupoBanus. Mccnenoranue GpyHKIUN ¢ T
nepBoodpasHasi pyHKIMH. | IOMOILIbI0 TNpou3BogHOW. HamOonbimee M HauMeHblee 3HAUYEHUS (YHKLIHU.
Boruncnenue neppooOpasHoii. [IpumeHeHre nepBooOpa3HOM.
Pa3nes 6. MHOrOrpaHHMKH U TeJia BpalleHUusi
36 Tema 6.1 IIpusma, Jlexuus:
napaJjiejenumne, KYyO, Ilpusma (HakJIOHHAs, TpsiMasi, TIPaBWIbHAs) W €€ DIIEMCHTEHIL. o

nupamMuaa 1 X CEUCHUs

[Napannenenunexa. CBoicTBa npsiMoyroiasHoro napamienenumeaa. Kyo. [lupamuna
u e€ aneMeHTsl. [IpaBunpHas nupamuia
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Tema 6.2 Jlexkuus:
37 | IpaBuaBLHBIE [Tnomaab TOBEPXHOCTH MHOTOTPAaHHHKOB. IIpocTeiimne KomMOMHAIMU
MHOTOTPAHHMKHM B KHU3HU MHOTOIPaHHUKOB. [IpaBHIbHBIE MHOTOTpaHHUKHU. 0
IIpakTHyeckoe 3aHsATHE:
Brrunciienne 3neMeHTOB MPOCTPaHCTBEHHBIX GUryp (péOpa, AuaroHaiu,
YTIIBI).
Tema 6.3 Huaunap, IIpodeccnoHAIBHO-OPUEHTUPOBAHHOE COAEPKAHUE:
38 | KOHYC, IAP W MX CeYEHHs Lununnp, koHyc, cdepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYTOBOTO
HWIMHApPA, TPSIMOTO KPYroBOro KoHyca. M3o0pakeHue Tenm BpallleHHS Ha
mwiockoctu. Ilpencrabmenne 00 yceu€HHOM koHyce. CedyeHHMs KOHYyca (0]
(mapannenbHOe OCHOBAaHHWIO W MIPOXOJSINEe Yepe3 BEPIINHY), CEUSHUs IIITHHAPA
(mapannensHO M MepIeHANKYISIPHO OCH), CEUSHHSIX Iapa. Pa3BépTka munmuHApa U
KOHyca.
Tema 6.4 O0bembl U Jlexknus:
39 | miomagu  MOBEePXHOCTEM O0beM mpsaMoyroyibHOro mapamienenunena. O0beM kyOa. OObeMbI 113
TeJl MPSMO¥ IPpU3MBI ¥ ntHHApa. OO0BeMBbI TUpaMubl U KoHyca. O0beM mapa.
Tema 6.5 Ilpumepsl IIpodeccnoHanbHO-OPHEHTUPOBAHHOE CO/lePKAHUE:
40 | cummeTtpuii B mpodeccuu IlonstTne o0 CUMMETpUM B TPOCTPAHCTBE (LIEHTpajibHAas, oOceBasd,
3epkanbHas). OO0OmeHNe TMPEeNCTaBIeHUH O NPaBUIBHBIX MHOTOTPAHHHUKAX O
(Tetpasmp, kyO, okTa’mp, AoAeka’np, HKocadap). Ilpumepsl cummerpwii B
npodeccuun
Tema 6.6 Pemenue IIpakTH4yeckoe 3aHATHE:
41 | 3agay. MHOrorpaHHUKH H OO0BeMBI U TUIOIIAU ITOBEPXHOCTH MHOTOTPAaHHUKOB M TEJ BPAIIEHHS. T
TeJla BpalleHHs
Paspes 7. JneMeHTHI TEOPUM BePOSTHOCTE H MATEMATHYECKOM CTATHCTHKH
42 Tema 7.1 CoObITHE, Jeknusn:
BEpPOSITHOCTH coObITHS. CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
CrnoxkeHue M YMHOKeHHMe | COOBITHIA. Y CIIOBHAs BEPOSTHOCTD. 3aBUCUMBIE M HE3aBUCHMBIE cOObITHS. Teopembl KP

BePOATHOCTEM

0 BEPOSTHOCTH IIPOU3BECHUS COOBITHH.
IIpakTH4eckoe 3aHsTHE:

Pemtenne 3amau.
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Tema 7.2 IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COlEPKAHUE:
43 | BeposiTHOCTB OTHOCcHTEeNbHAs YacTOTa COOBITHSA, CBOWCTBO €€ YCTOWYMBOCTH. 0
npogecCHOHATBHBIX Craructuueckoe onpeaeaeHue BeposSsTHOCTH. OLeHKa BEPOSITHOCTU COOBITHSI. 2
3agayax
Tema 7.3 Jlexnus:
44 | IuckpeTrHas ciayvyaiiHas Buner cmyuaiiaeix  BenmnuwmH. OrmpeneneHre IUCKPETHOW —CIy4aiHO#
BeJMYNHA, 3aKO0H ee | BEJIMYMHBI. 3aKOH paclpeAeIeH!s] JUCKPETHOHN CIy4aiiHON BETUYHHBI. 4 4 2 )
pacnpeneneHust IIpakTH4eckoe 3aHsITHE:
HucnoBble XapaKTEPUCTUKU JUCKPETHOU CIy4alHON BETMYUHBL.
Tema 7.4 3anaum Jlexnus:
45 | maTeMaTH4YeCKOit [lepuunast 00paboTKa CTAaTHUCTUYECKMX JaHHBIX. IIpakTuHyeckoe
CTATUCTHKHU 3aHsITHE: 4 2 O
YucnoBble XapakTepUCTUKH (CpeiHee apudMeTHIecKoe, Meiana, pa3max,
mucniepcusi). Pabota ¢ tabmumamu, rpadukaMu, TuarpaMMaMH.
Tema 7.5 JeMeHTHI IIpakTH4yeckoe 3aHATHE:
46 | Teopuum BeposiTHOCTEH U Bugpl coObiTuii, BepoOSTHOCTh COOBITHH. ClOXEHHE M yMHOKCHHE 4 ) KP
MaTeMaTH4YecKoii BeposiTHOCTEH. JlMcKpeTHas cilyyaiiHash BeJIMYMHA, 3aKOH €€ paclpelesiCHHS.
CTATHCTUKH 3amayn MaTeMaTHYeCKOM CTaTUCTUKU. Pemenue 3amay.
HToro yacos Bo 2 cemecTpe: 74 74 34
Hroro yacos: | 122 122 80




2.3 PersniaMeHT pacnpenejieHust BUA0B padort no aucuumianne ¢ JJOT
I[aHHaSI AUCHMIITIMHA PeaIu3yCTCd C MNPHUMCHCHUCM JUCTAHIUOHHBIX 06pa30BaTCJIBHbIX

texuosoruii (JIOT) Ha onnaiiH-uomaake https://Ims.ranepa.ru

. Pacnipenenenue BuoB yueOHO paboThl, (OPMATOB TEKYILETO KOHTPOJISI IPEICTABICHbI B

Tabnuue 3:
Tabmuua 3 — Pacnipenenenne BuaoB y4eOHOW pabOTHI M TEKYILEH aTTeCTalluu

Bun yueoHoii padoTsl @DopMaT npoBeaeHUsI

Jlek1MoHHbIE 3aHATHA Yactruno ¢ npumenennem JJOT
IIpakTueckue 3aHATHU Yactuuno ¢ npumenenuem JJOT
Texymuii KOHTPOJIb Yactuuno ¢ npumenenuem JJOT
IIpomexyTouHas aTrecTanus Konrakrthas aymuropHas padora
@opMBbI TEKYIIEr0 KOHTPOJIS dopmart npoBeeHHs

IIpakTrueckoe 3ananue Yactuuno c npumenenrem JJOT
Ompoc YactuuHo ¢ npumenenueM JOT

3 MarepuaJjbl TeKyllero KOHTPOJS YCINeBAaeMOCTH M IPOMEXKYTOYHOH aTTecTaluM
00yyarIuXxcs

3.1 ®@opmMbl M MeETOABbI TEKYIIEro KOHTPOJS YCHEeBAEMOCTH W NPOMEXKYTOYHOI
arrecTauuu 00y4aromuXxcs

@DOopMBbI TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH:

KonTposbHasi pa6ora — 3T0 3a/aHusi, C MOMOIIBIO KOTOPBIX y YYalIUXCs MPOBEPSIOTCA
HE0OXOUMbIE 3HAHUA [0 ONPEEICHHOIN TeMe TpeIMeTa, MPOBOJUTCS MUCbMEHHO.

Kpurepun onieHnBanus:

Oyenka «omauuyHoy» CTaBUTCS, €CIM paboTa BBIOJHEHA IOJHOCTBIO, B JIOTHYECKUX
paccyX/1eHHUIX U 000CHOBAaHUH PELIEHUS HET TPOOEIOB U OIIMOO0K, B pELIEHUH HET apu(PMETUUECKUX
omrOOoK (BO3MOKHBI HEKOTOPbIE HETOUHOCTH, OTIMCKHU, KOTOPAst HE SIBISICTCS CICICTBUEM HE3HAHHUSI
WM HETIOHUMaHHs yaeOHOTro MaTrepuana).

Oyenka «xopouio» CTaBUTCS, €CIM paboTa BBINOIHEHA MTOJHOCTHIO, HO 0OOCHOBAHUS 11aroB
pelIeHns He0CTaTOYHBI, AOIYILEHa OJJHA OLINOKa, UM €CTh J1Ba — TPU HEJIOUETA B BHIKJIAAKAX.

Oyenka «yo0osnemeopumenbHo» CTaBUTCA, €CIIU JIOMYIIEHO He Oosiee ABYX OMIMOOK WU HE
OoJiee IBYX — TPEX HEOUETOB B BBIKJIA/IKAX, HO OOyyaromuiics o0nagaet 00s3aTeIbHbIMI YMEHUSAMU
10 NIPOBEPSAEMOI1 TEME.

Oyenka «Heyoos1emeopumenvbHoy CTaBUTCS, €CJIU JIONMYIIEHBl CYIIECTBEHHBIE OIIMOKH,
MOKa3aBIlIKe, 4YTO 00yJaroImuiics He 001a1aeT 00s13aTeIbHBIMU YMEHUSIMU 10 TAHHOM TeMe B TIOJTHOM

mepe.


https://lms.ranepa.ru/
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IIpakTHyeckue 3aaHusA — 3TO 33aHUs, C IOMOIIBIO KOTOPBIX Yy ydyamuxcs GopMUPYIOTCS
Y Pa3BUBAIOTCS IIPABUIIBHBIC TPAKTUYECKUE IEHCTBUS, BBIIIOIHIECTCS TMCbMEHHO.

Kpurepuu onienuBanus:

Oyenku «omauuHo» 3aCIyKUBAET CTYIEHT, €CIU OH MOJHOCTbIO U IPABUIIBHO BBIIIOJIHUII
3aJlaHUs U3 MPAKTUYECKOW paboThl, BEPHO UM MOJHOCTHIO OTBETHJI Ha JOMOJIHUTENIBbHBIE BOIPOCHI,
cJ/ierall BepHBIN U MOJIHBINA BBIBOA 10 PE3YyibTaTy padoThl,

Oyenku «xopouio» 3aCily’)KUBACT CTYIEHT, €CIIM OH IOJHOCTBIO U IIPABUIBHO BBIIOJIHUI
3a/laHusl U3 MPAKTUYECKON paboThl, 3aTPYAHAETCS OTBETUTh Ha JOMOJHUTEIbHBIE BOIIPOCHI WU HE
czienai/cienan HeBepHbIN BBIBOJL IO PE3YJIbTaTy pabOThI;

Oyenku «yoognemeopumenvHoy 3acilyKHUBAE€T CTYAEHT, €CIIM OH HE IOJHOCTbIO WU
YaCTUYHO HEBEPHO BBIMOJHWI 3aJaHUsl M3 NPAKTHYECKOW paboThl, 3aTpyIHSETCS OTBETUTHh Ha
JIOTIOJTHUTEIIFHBIE BOIIPOCHI HITH HE C/IEJall/C/Ienall HEBEPHBIN BBIBOJI IO PE3YJIbTaTy pabOThI;

Oyenka «Hey0oe1emeopumenbHoy CTaBUTCS CTYIEHTY, KOTOPBI HENPaBHJIBHO BBINOJIHUI
3aJlaHUs U3 IPAKTUYECKOM pabOThl UM COBCEM UX HE BBIIOIHUIL.

Onpoc - 3T0O OCHOBHOM BHJ YCTHOM IIPOBEPKH, MOMKET HCIIOJIb30BaThCA KAk
(poHTaNBHBII (HA BOMPOCHI MPEMOAABATENSI [0 CPABHUTEIBHO HEOOJBIIOMY 00bEMy Marepuala
KpaTKHe OTBEThI (KaK MpPaBHJIO, C MECTa) Jal0T MHOTHE OOyd4aloliuecs), Tak U WHIUBHIYalbHbIH
ornpoc (mpoBepka 3HAHMM  OTHeNbHBIX  oOydarouuxcs). KomOuHuUpOBaHHBIA — ompoc -
OJIHOBPEMEHHBIH BBI30OB /ISl OTBETA Cpa3y HECKOJIBKUX OOydaroluXcsl, U3 KOTOPBIX OJWH OTBEYAET
YCTHO, OJIMH-/IBA TOTOBATCS K OTBETY, BBINOJIHSAS HA JIOCKE pPA3JIMYHBIE 3allMCH, & OCTAJIbHBIE
BBITOJHSAIOT 32 OTACIBHBIMY CTOJAMHU MHIMBUYyaJIbHbIE IMCbMEHHBIE WU NTPAKTUYECKUE 3aaHUs
npenoaaBaTels.

Kpurepun onieHnBanus:

Oyenku «omauyHo» 3aCIIy’)KUBAET CTYICHT, €CIIM OH CBOOOJHO M NpPaBHIBHO OTBETWJ Ha
MIOCTaBJICHHBIH BONPOC, 3HA€T OCHOBHBIE TEPMHHBI M OIpPENEICHHs] IO TEeMe, OTBEYaeT Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI;

Oyenku «xopouio» 3aCIyKUBaeT CTYAEHT, €CIi OH CBOOOJHO M TMPaBHJIBHO OTBETHJ Ha
MIOCTaBJIEHHBI BOMPOC, 3HAET OCHOBHbIE TEPMHHBI M ONPEICIIEHUS IO TEeMe, 3aTpyIHseTcs
OTBETUTH Ha JIONOJHUTENIbHBIE BOIIPOCHI;

Oyenku «yooenemeopumenvHoy 3acIyKUBAaeT CTYIEHT, €CIIM OH NPaBUIbHO OTBETHI Ha
IIOCTABJIEHHBIM BOINPOC, HO IPU JTOM IUIOXO OPUEHTHPYETCS B OCHOBHBIX TEPMHUHAX H
OTIpeIeNIEHUsIX 110 TEME, HE MOXKET OTBETUTh Ha JIOTIOJTHUTEIbHBIE BOIIPOCHI;

Oyenka «ney0061emeopumenvHoy CTABUTCS CTYJEHTY, KOTOPBIA HENpPaBUIbHO OTBETHII HA
BOIIPOC WJIK COBCEM HE JaJl OTBETA.

TeCTI/Ip()BaHI/Ie— 3aaHus, C BapuaHTaMu OTBCTOB. KpI/ITepI/II/I OLICHUBAHUWA
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Oyenku «omauyHo» 3aCIyKUBAET CTYIEHT, €CIIM OH OTBETWJI MPABWIBHO Ha 85% BOIPOCOB
TECTa;

Oyenku «xopowioy» 3acily’kKUBaeT CTYAEHT, €CIW OH OTBETWJ NPABUIBHO HAa 4YacTh
BonpocoB 70%-85%;

Oyenku «y00671emeopumebHo» 3aCIyKUBAe€T CTYIEHT, €CIM OH MPaBWJIbHO OTBETHII
4yacTh BonpocoB 50%-70%;

Oyenku «Hey0061emeopumenbHoy» 3aCiIy)KUBAET CTYIEHT, €CJIM OH MPaBUIBHO OTBETUI
MeHee yeMm Ha 50% BOIpocoB.

[IpomexyTouHas arrecTanusi B IEPBOM M BO BTOPOM CEMECTpE OCYLIECTBIsIETCA B (popme
9K3aMeHa U MPOBOAMTCS B BHUJIE YCTHOTO M MHUCbMEHHOTO OTBeTa Ha Omier (ayauTopHo). Kaxprii
OWJIET COAEPKUT TEOPETUUECKHUE BOTIPOCHI U MPAKTHYECKUE 3a/1a4H.

VYcnoBueMm jgomycka oOydYaromierocss K MPOMEKYTOYHOW aTTECTallMU SIBISIETCS OCBOCHUE
MaTepuaioB y4eOHON TUCIUILUIMHBI B 00beMme He MeHee /5 %, ompelesieHHOE MO pe3ylbTaraM
CHUCTEMAaTUYECKOr0 TEKYIEro KOHTPOJIS.

Oyenku  «omauyHo»  3aCIY)KUBaeT  CTYIEHT, OOHApYKHUBIIUH  BCECTOPOHHEE,
CHUCTEMATHUYECKOE U TIyOOKOEe 3HAHWE YYECOHO-IPOTPaMMHOIO MaTepuaia, YMEHHE CBOOOIHO
BBIIIOJIHATh 33JaHusl, MPEAYCMOTPEHHBIE IPOrpaMMOil; YCBOMUBIIMM OCHOBHYKO M 3HAaKOMBIH C
JIOTIOJIHUTEIIbHOM JIMTEpaTypol, PEKOMEHJOBAaHHON MpOrpamMMmoi; MOHHUMAIOIMIMI B3aUMOCBS3b
OCHOBHBIX TIOHSATHUH JUCHHMIUIMHBI B WX 3HAYCHHH I CaMOBOCIIMTAHUS, WIACHTU(UKAIHH,
aKTUBHOTO Y4acTHsl B MPOPECCHOHATHPHOM OOy4YEHUH; MPOSBUBIINI TBOPUYECKHUE CIIOCOOHOCTH B
MOHUMAaHWUH, U3JI0KEHUH M UCTIOJF30BaHUHU y4eOHO-IPOTPAaMMHOT0 MaTepuana;

Oyenxu «xopouto» 3aciyXKMBAeT CTYIACHT, OOHAPYKMBIIUW TOJHOE 3HAHUE Y4eOHO-
MPOrpaMMHOTO MaTepHalla; YCHEIIHO BBINOJHAIONIMN MPeIyCMOTPEHHBIE MPOTPaMMOM 3aJaHHs;
YCBOMBIIUK  OCHOBHYIO JINTEPAaTypy, pPEKOMEHJOBAaHHYIO B TIpOrpaMme; TOKa3aBIIUi
CHUCTEMaTUYECKU XapakTep 3HAHWM MO AWCIUIUIMHE U CIIOCOOHBIH K WX CaMOCTOSATEIbHOMY
MOTIOJTHEHHIO M OOHOBJICHHIO B XOJI€ AalbHEHIIIeH yueOsl;

Oyenxu «y0ognemeopumesibHO» 3aCIyKUBAET CTYACHT, OOHAPYKUBIINI 3HAHUS OCHOBHOTO
y4eOHO-TIPOTPAMMHOTO MaTephasia B o0beMe, HEOoOXOAMMOM Uil JaJbHEHIIer y4eObl u
poeCCHOHAIBHOM JIESITETbHOCTH; CIIPABJISIIOLLIAICS c BBIITOJTHEHUEM 3aJaHul,
MPEAYCMOTPEHHBIX TMPOTPaMMOM; 3HAKOMBIH C OCHOBHOW JHUTEPATypoi, PEKOMEHIOBAHHOM
MPOrPaMMOii; JOMYCTUBIINI MOTPEITHOCTH B OTBETE, HO 00JaIal0Mnii HEOOXOJUMBIMUA 3HAHUSIMU
JUISL X YCTPAaHEHHS TI0JI PYKOBOJICTBOM IPEIO aBaTENs;

Oyenku «Hey0081emeopumesibHo» 3acIy)KUBACT CTYACHT, OOHAPYKUBIIUMA CYIIECTBEHHBIE
npoOenbl B 3HAHWM OCHOBHOTO Y4YeOHO-TIPOrpPaMMHOTO MaTrepHania; He CIPaBISIONINICS ¢

BBITTIOJTHCHHUEM SaﬂaHHﬁ, NpeaAyCMOTPCHHBIX nporpaMMoﬁ; c1a00 3HAKOMBIA C OCHOBHOM
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JUTEPATYpOid, PEKOMEHIOBAaHHOM MPOrpPaMMOM; JIONMYCTUBIIMK CEpPbE3HBIC MOrPEIIHOCTH B

OTBCTAax, HY)KHaIOIHHﬁCH B TIOBTOPCHHH OCHOBHBLIX Ppa3J€IoOB KypCa 1104 PYKOBOJACTBOM

npenoaaBaTeiii.

3.2 OueHoYHbIE CPEACTBA TEKYIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4al0IMXCs

Omnpoc no pazgeny 1:

1) Kakue muoxectBa uncen Bol 3HaeTe? OxapakTepu3ynTe 3TH MHOKECTBA
2) Kakoe ypaBHeHue Ha3bIBaeTCs JIMHEHHBIM?
3) Kak pemaercs inHeitHoe ypaBHEHHE?
4) Kaxkoe ypaBHeHMe Ha3bIBa€TCSl KBaAPATHBIM?
5) Kak pemaercs kBagpaTHoe ypaBHEeHUE?
6) [IpuBeanTe HECKOJIBKO CHOCOOOB BHIUMCIICHHE MTPOLIEHTA OT YUCIA.
7) [IpuBenuTe mpocTeiiyo 3a1auy U3 )KHU3HU, KOT/1a TpeOyeTcs BBIYUCIUTH MPOLEHT OT YKcia
Omnpoc no pazgeny 5:
1) Jaiite onpesenenue Npou3BOAHON QYHKIIUU B TOUKE.
2) B yem 3akitoyaercs cMbICI IPOU3BOJHON (DYHKIIMU B TOUKE?
3) Kakas ¢pynkums HazeiBaercst nupdepeHnupyeMoil B Touke?
4) Kakas ¢pynkuus HaspiBaercs auddepeHuupyeMoil Ha uaTepBae?
5) Kaxkoit MexaHn4ecKuii CMBICI TPOU3BOHOM?
6) [IpuBenuTe MPOU3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIUMA.
7) [IpuBenute yetbipe npasuiia AUPGEepeHINPOBAHUS.
8) [IpuBeauTe STambl HAXOXKIACHHS HAMOONBIIETO W HAaWMEHBIIETO 3HAYCHUU (QYHKIHUU Ha
OTpE3KE.
9) UYro HazpIBaeTcs IEpBOOOpa3HON HyHKIIMN?
10)  Tlpuseaute popmyny Herorona-JIeiOHwua.
Tect no pazaeny 2:
Bompoc
B kakom BAapHUaHTC NPCACTABJICH OTBET C OIIMOO0YHEBIM CYKACHUCM!
a) /IBe MI0CKOCTH CUMTAIOTCS MapalIebHBIMHE, €CITH KaXK/1asl U3 HUX TapajlieNbHa TpeTbel
IIJIOCKOCTH.
0) /lBe mepecekarommecs MpsSIMbIe, HAXOMANIAECS B OMHOW IIJIOCKOCTH, HA3BIBAIOTCS
napauiCJIbHbIMH.
B) /IBe mapasuienbHble JTUHUM MOTYT OOpa3oBaThCsi B pe3yjbTaTe IEpeceueHHs ABYX
MapajyIeNbHbIX IUNIOCKOCTEN TPEThEN IIIIOCKOCTHIO.
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KaknMu Ha3pIBaIOT TUIOCKOCTH U MPSIMYIO, HE HMEIOIINX HU OJHOW 00Ieil TOUKH:
a) mapauIeTbHEIMHI

0) mepHeHANKYIAPHBIMH

B) MPSIMBIMU

CKOJIBKO CITy4aeB B3aMMHOTO PACIIONIONKCHHUS PSMOU U TNIOCKOCTH B TPOCTPAHCTBE IMEETCSL:
a) 2
0) 4
B) 3

CKoJbKO MapanienbHbIX IPsIMBIX MOXKHO IPOBECTH Yepe3 TOUKY, HAXOASLIYIOCS BHE JTaHHOU
IIPSIMOA:

a)l

6)0

B) 2

Ectb Tpu mmockoctu F, L, O. IInockocts F sBisercs napaniensHo# mockoctu O, MIIOCKOCTh
L — mapamrensHOM Tmockocty O. YKaxXuTe MPaBHIIBLHBINA BApUAHT:

a) [Inockocts F 1 miiockocts L mapanienbHsl.

0) [1nockocts F u mmockocts L mepnieHIuKyIspHEL.

B) Y miockocTH F 1 mutockoctu L ecTh 07iHa TOUKa NepecedeHusl.

Tect mo pasaeay 6

Bomnpoc

B npusme nmeromeit 12 pedep, kakas Gurypa JIeKUT B OCHOBAHUH?
a) YeTHIPEXYTOJIbHUK

0) IIeCTUYTOIBFHUK

B) TPEYTOJILHUK

HaiiTu mnnomanb OCHOBaHMA NPaBUIILHOW TPEYrOJbHOW MPU3MBI CO CTOPOHOM
OCHOBaHUs 6 cM
a) 6\3; 6)36V3; B) 93

Kakas reomerpuueckas purypa He MOXeET ObITh OOKOBOM T'PaHbIO MPAMOM TPU3MbI?
a) MPaBWIIBHBINA TPEYTOIEHUK

0) IPSIMOYTOJILHUK

B) KBajJpar

VY npaBUIBHOHN YETHIPEXYroJbHON NMPU3MBI CTOPOHA OCHOBaHMA 4 CM, JUaroHajlb OOKOBOI
rpanu 5 cMm. Hailitu jymmay 60KOBBIX pédep

a)4 cMm

0) 9 cm

B) 3 cm

OcHoBaHue MpsIMON TPEYTOJIBHOIN MPHU3MBI - PABHOCTOPOHHUI TPEYTOJIBHUK CO CTOPOHOH 6
cM, BeicoToit 20 cM. Haiitu S6ok.

a) 50V3

6) 180V3

B) 60V3

Haiitn Sn. n. 4eThIpexyroibHOM NMpaBUIBHOM MPU3MBI, €CIIM CTOPOHA OCHOBAaHHUA 5 CM, a
BbIcOTa h=3 cMm
a) 33
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6) 66
B) 110

IIpakTHyeckoe 3a1anue 1o pasueJy 4.

3

3anaua 1. Haiitu o6nacte onpenenenns dpynkuun:1) Y =Sin+/x—1 2)y= 1—
—COS X

. 3X . X
3anaua 2. Haiitn nepuon gpynxiuu: 1) y =tg Z 2) y=sin §
3amaya 3. Haiitu Bce pemienus HepaBeHcTBa COS X < 7 , IPHHAUIEKAIINE OTPE3KY [—27T; ]

IIpakTuyeckoe 3aaHue 1o pasaenay S.
3asiayda 1.ITocTpouts rpaduk GyHKIMU C TOMOIIBIO IPOU3BOAHON
y =x>—3x% +2x
3aj1aua 2. BEIYUCITUTH HHTETPAJIBIL:
1). [(7x~2) dx
2). [(x° +6x* = 7x+4)dx
3). | (8sinx—4cosx)dx
3anaua 3. Haiitu momanes Gurypsl, orpaHuueHHON TpagukamMu ) yHKITHIA:
1) y=xX>+4x,y=x+4
2. y=3x>+1y=x"+9

KonTtpoabsnas padora no pasageiy 3:

1 Pemuth ypaBHEHHE

1) \J2Xx+1=3

2) Yx+3=-2

3) J2X+23=6-X

4) J2x+4=10-x

5 X 3=1+Jx 4

2 TTocTponTh cXeMaTHuecky rpaduk ¢pynkmun Y =5

3 Pemmth ypaBHEHUE

1) 52 =125
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1

2 9% ==

) 3
3) 3X+4 . 3X71 — 1
4) 5X2—4X+2 — 5

5 7?4 4.7" =539
6) 9" -8.3-9=0

4 PeliuTh HEPABEHCTBO

1) 32x+4 > 1
9
-2
2) soic[l
5

KourpoJabHnas padora no pasgeny 7:
1). U3 xonoab! B 36 KapT BEBIHUMAIOT CIy4yailHbIM 00pa3oM oaHYy KapTy. C Kakoi BEpOSTHOCTBIO 3Ta
KapTa OKayKeTCs TY30M.
2). bpocaetcs nBe urpanbhbie KOCTH. C KaKoil BEpOATHOCTHIO CyMMa BBIMABIINX OYKOB OKaKETCS
MEHbBILIE ..
3). U3 ypHbl, copepkaiieit 5 KpacHbIX, 6 CHHHX U 3 3€JIeHBIX 11apa, HayJaady BHIHUMaOT 3 mapa. C
KaKO# BEPOATHOCTBIO CPEIM BHIHYTHIX IIAPOB OKAKETCS 2 KPACHBIX M OJIUH 3€JICHBII.
4) BeposTHOCTH OaHKpPOTCTBA TPeX HE3aBUCHMO paboTaromux npeanpustuii pasusl 0,1 ,0,2 u 0,3
cooTBeTcTBeHHO. C KaKkoil BEpOATHOCThIO OaHKPOTCTBO MOTEPIIST STH TPU MPEANPUATHS BMECTE.
5) CocraBuTh TaOIHILy pacCTpECICHHS 110 BEPOATHOCTAM P 3HaueHui CliyqaitHOM BETUYMHBI X —
CYMMBI OYKOB, TIOSBUBIIUXCS TIpU OpOCAHMHM WrpPaJIbHOTO OKTadJapa, TPaHH KOTOPOTO
MIPOHYMEPOBaHbl HATYpaJIbHBIMH YMCIaMU OT 1 10 8 M WUrpalIbHOrO TETpa’zipa, 'PaHu KOTOPOIO
IIPOHYMeEpOoBaHbl unciaamu 1,2,3.4.
6) Haiitu Moy u Mmemmany Beioopku: 1) 3,7, -1, 3,4,5 2) 5,-2,-4,3,-2,5,3-------=--=--—-m---
7) Haiitu mony, Meiuany u cpefiHee apu(pMeTrndeckoe BbIOOPKHU 3HAYEHUH CIIy9aifHOM BETUYUHBI X,
pacmpezieieHue KOTOPO Mo YacTOTaM MPEACTaBICHO B Ta0JIHIIE:
X -2 0 1 2
M 5 7 2 6

3.3. OueHoyHbIe CpeACTBA M0 AUCHHUILIMHE 1JIs1 IPOMEKYTOYHOM aTTecTaluu

Bomnpocel k 3x3aMmeny 1 cemectp:

1. CrepeomeTpust. AKCHOMBI.

2. [TapaienbHOCT IPSIMOM U IUIOCKOCTH.
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3. [TapannensHbie npsmbie. [Ipu3Hak napamieaIbHOCTH IPSIMBbIX.

4. [lepnieHIUKYNSPHOCTD MPSMOM U TIIOCKOCTH.

5. [lepnenukynsipHbIe MPSIMBIE.

6. CkpemuBaromuecs npsimple. [Ipu3Hak CKpeluBarOIIMXCsl MPSIMbIX.

7. [lepnennukynspHsie miockoct. [IpusHak.

8. Bexkropel. Cnoxkenue BeKTOpoB. JleHcTBUS ¢ BEKTOpaMu.

9. CkansipHo€ MpOU3BE/IEHUE BEKTOPOB.

10.  HarypanbHble, eNbIe, PAIIMOHAIBHBIC YUCIA.

11.  HppauuoHaibHbIE U JEHCTBUTEIbHBIC YUCIIA.

12.  Crenenb ¢ 1eNbIM MOKa3aTeNIeM, CBOWCTBA CTETICHH.

13. Apudmernyeckuii KOpeHb HaTypaIbHOI cTeneHn. CBOWCTBA apUPMETHIECKOTO KOPHSI.

14. Crenenb C panMoOHANBHBIM TOKa3zaTtensMu. CBOWCTBa CTENEHM C palMOHAIbHBIM
MOKa3aTeJeM.

15.  YerHocTb, HeueTHOCTH GyHKIMH. [ paduk yeTHON U HEUETHOU (DYHKIUU.

16. Crenennas ¢ynaknus. CpoiictBa u rpaduk. Ciaydam, KOrja IMOKa3aTeNb SIBISICTCS IIETbIM

[IOJIOKUTEIBHBIM YHUCIIOM.
17. Crenennas ¢ynkuus. CpoiictBa u rpadux. Ciayyan, Korja mokaszaTellb SBISETCS LEIbIM

OTPHULATCIIbHBIM YHCJIIOM.

18. Crenennas ¢pynknus. CroiictBa u rpaduk. Ciydan, KOraa moKazareib SBJISCTCS HEIEIbIM
YHCIIOM.

19.  Pemenue uppalMoHaJIbHBIX YPAaBHEHHM.

20.  Iloka3arenbHas (QyHKIHSA, €€ CBOWCTBA U IpaduK.

21.  PemeHue noka3aTelbHbIX YpaBHEHHI.

22.  PemreHue moKa3aTeIbHBIX HEPABCHCTB.

23.  Jlorapudmsl. OcHOBHOE Jorapudmmueckoe ToxaecTBo. CBoiicTBa torapudmos.
24.  CgoiictBa norapu@moB. JlecsaTuyHble U HATypaJIbHbIE JOTapU(MBI.

25.  Jlorapudmuueckas QyHKIMs, ee CBOIcTBA U rpaduK.

26.  Pemenue norapuMUUECKUX YpaBHEHHH.

27.  Pemenue norapupMHUUECKUX HEPABEHCTB.

Bomnpockel k 3k3aMeny 2 CEMECTD:

1. Paguannas mepa yria.
2. IToBOpPOT TOUKM BOKpYT Hadaja KOOPAWHAT Ha Yo o

3. Omnpenenenre cMHyca U KOCHUHYca yria.



37

DopmyJibl TPUBEICHUS.
I'padpux pynkuuu Y =COSX .
I'paduk pysxun Y =SiNX .

I'paduk pyukiun Y =tgx .
MeTo bl peleHNs] TPUTOHOMETPUIECKHX YPaBHEHHUH.

© © N o g b

[Tpupamenue aprymeHTa, npupanieHue GyHKIUH.
10.  Ilomsarue npousBoaHOM. [IpousBoanas QyHKUMH Y = X1 Yy = X°.

11. [TpousBoHAs CTETICHHOMN (PYHKIIHH.

12.  IlpaBuna nuddeperunpoBanus (IpOU3BOIHAS CYMMBbI, pa3HOCTH, IPOU3BEIACHUS U YACTHOTO
(GyHKLUH, BBIHECEHUE TOCTOSIHHOI'O MHOXKUTEIS 32 3HAK IPOU3BOJHOMN ).

13.  IIpomsBojHas CIOXHOU (YHKIUH.

14.  Tlpow3BojgHBIE HEKOTOPBIX AJIEMEHTAPHBIX (DYHKIMIA (ITOKa3aTeIbHOH, JIorapuMUIECKO,

TPUTOHOMETPHUUECKUX (YHKIIHIA).

15.  T'eomerpuueckuii cMmbich npousBoaHo. KacarenbHas k rpaduky G yHKIUH.

16. MexaHn4ecKuii cMbICT MPOU3BOAHOM. [IpuMeHeHre Npon3BOIHON B (PM3UKE U TEXHUKE.

17.  Ilpu3Hak Bo3pacTaHHs U YOBIBAaHUS (DYHKIUH.

18. DKcTpeMalibHbIe TOYKU QYHKIMH (TOUKH MUHUMYyMa U MaKCUMYMa). DKCTpeMyMbl (D YHKIIUN

(MMHMMYMBI U MAaKCUMYMBI).
19.  Craumonapusie Touku ¢(ynkmuu. Kpurndyeckue Touku QyHKIuu. [IpuMepbl KpuTHUECKUX

TOYCK, ABJIAIOIIUMUCA U HE ABJIAIOIIUMUCA SKCTPEMAJIbHBIMU.

20.  JlocraTrouHble yCIOBHS, IPU KOTOPBIX CTAIMOHApHAs TOYKA SBJISETCS TOYKOM 3KCTpeMyma
byHKLINN.

21.  HawuOomnbliiee © HAUMEHBIIIEE 3HAUCHUE PYHKIIHH.

22.  Tlonsarue nepBooOpa3Hoi. Tabmuia mepBooOpas3HbIX.

23.  IlpaBuia HaXOXJEHHUS IEPBOOOPA3HBIX.

24. [Tnomans kpuBonauHeWHOW Tpaneuuu. HMHrerpan ot ¢dyukuun. dopmyna Herorona-

JleiiGHu1A.

25.  BwruuciieHue MHTETPAJIOB.

26.  BwruuciieHue TUIONIA e TUIOCKUX (PUTYp C ITOMOIIBIO HHTETpaa.

27.  Ilonstue mHororpannuka. [lonsrue oobema.

28.  OOBeM MpsAMOYToJIBHOIO NapajieNenunesa.

29. [Ipusma. [lonATHe, BUABI NpHU3M, ceueHus npusM. [nomans ceuenns.
30.  OObeMm mpsAMOU PU3MEI.

31.  Tlupamupa. IlonsTHe, BUABL, CEUEHUS, IIIOMIAb CEUCHUH.

32. YceuenHas nupamujaa. HOHHTI/IC, BUBI, CCUCHHUA.
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33. [IpaBunbHbIE MHOTOTpaHHUKH. [OHATHS, BUIBI, IUTONIAAb TOBEPXHOCTEM.
34.  Hwmunnp. [ousTus, cedenus, miouaab MOBEPXHOCTH.

35. Komnyec. [TonsiTre ceueHus, mioaab MOBEPXHOCTEH, 00BEM.

36.  OObem mapa, ero cerMeHTOB. DOPMYITBI PaCYETOB 0OOHEMOB.

37. Teopembl 0 CIOXKEHUN U YMHOXKEHUH BEPOSITHOCTEH.

38. 3aKOH pacnpeesieHus] JUCKPETHOM ClIy4aiiHOW BEJTMYMHBI.

TunoBsie KOHTPOJIBHBIC 3aaHNA Ha 3K3aMCH.:

1. Pemmuts ypasuenne 2l0gs X +log, Xx—3=0
2. Boramcnts Sin 1590°
3. [Tnockocts o mpoxoauT yepe3 ctopony PQ tpeyronbauka NPQ. HA croponax NP u NQ

B35IThI COOTBETCTBEHHO TOYKHM A M B Tak, 4TO MmiIockocTh o mapaiiesnbHa oTpe3ky AB. Haiinute
muHy otpeska PQ, eciu AB= 7cm. u NB= BQ.
4. UccnenoBath (QyHKUIMIO C TOMOIIBIO TPOM3BOAHOW M TOCTPOUTH ee TIpaduk

3—3x2 + 2X

y=xX

5. HaiiTi skcTpemanbHbie Touky Gyakimn Y = 2X° —15x* + 36X

6. Haiiti mpomMeXyTKy BOTHYTOCTH ¥ BBITYKJIOCTH (pyHKIMH Y = x> —3x*+4
7.

Haiiti nnomans Gpurypsl, orpaHu4eHHy0 rpadukaMu HyHKIUHN:

y=X"+4xX,y=x+4

4 Metoanyeckue yKa3aHus A5 00y4al0MXCcsl 10 OCBOCHUIO TN CHUTIIMHBI

Paboueii mporpamMmoil JUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOLUIUME BUIBl ayIUTOPHBIX
3aHSATHUH: JIGKIIUH, MPAKTUYECKUE 3aHATUS, KOHTpOJIbHbIE paboThl. Ha nexnusx paccMaTpuBaroTCs
HauOosiee CIOXKHBIH MaTepual JUCHMIUIMHBL JIEKIHMs CONpOBOXAAeTCsl Mpe3eHTalUsIMHU,
KOMITBIOTEPHBIMH TEKCTAaMH JIEKLIMH, YTO I03BOJIIET CTYAEHTY CaMOCTOATENbHO pPaboTaTh HaJ
ITOBTOPEHHUEM U 3aKPEIJIEHUEM JIEKITMOHHOT0 MaTepuaia. [Ipr moaAroToBke k ayAMTOPHBIM 3aHATUAM
CTYJIEHTBl JIOJDKHBI O3HAKOMHUTBCS C COOTBETCTBYIOUIMMH TEMaMH, MaTepHal IO KOTOPBIM
COJICPXKUTCS B YKa3aHHOM B JaHHOM paboueil mporpaMme oCHOBHOM snTepaType. [Ipu moaroroske
OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI 110 TEME, 4 TAKIKE IIPHU BBIITOJIHEHUU TPEHUPOBOUYHBIX 3aJaHUHN 110
YK€ TPOIICHHON TeMe, CTYIEHThl UCIOIb3YIOT PEKOMEHI0BaHHYIO B JaHHON paboueil mporpaMmme
JOTIOTHUTEIIBHYIO JTUTEPATYPY.

[IpakTuyeckre 3aHATHS TpeIHAa3HAUYEHBl JIi CaMOCTOSITENIbHOW pabOThl CTYAEHTOB IIO
PEIIEHNI0 KOHKPETHBIX 3ajad MaTeMaTHKU. Kax1oe NpakTHUYecKOe 3aHATHE COIPOBOXKAAETCS

JOMAITHUMU 3aJaHUsAMU, BblAaBaCMbIMU CTYACHTaM JJIA PCIICHHUA BO BHCAYAUTOPHOC BPEMS. JIJ'ISI



39

OKa3aHHUs MOMOIIM B PEHICHUH 3a7a4 UMEIOTCSA TEKCThI MPAKTUUYECKUX 3a/laHU C YCIOBUSAMU 3a/1a4
Y BapUaHTaMU UX PEIICHUSI.

J1J1s1 pabOoTHI € EYaTHBIMU U 3JIEKTPOHHBIMU pecypcamu C31Y umeercs BO3MOXKHOCTh JIOCTYyIa
K AJIEKTPOHHBIM pecypcaM. Opranu3zanusi paboThl CTYICHTOB C 3JIEKTPOHHON OMOIMOTEKOH yKa3aHa Ha

caiite MHCTUTYTA (CTpaHuIle caiita — «Haydnas 6udimorekay).

5.YueGHnas JuTeparypa M pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH
"UnrepHer"

OcHoBHast TuTeparypa

1. Amamos II.A., Konsrua FO.M. Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO
ananuza 10-11 k1. (6a30Bblii U yriryOneHHbIH ypoBHU) | yueOHuUK / . A. Anumos, FO. M. Konsirun,
M. B. Tkauésa [u ap.]. — 11-e uzn., crep. — Mocksa : [Ipocsemenue, 2023. — 463, [1] c. : uin. -
ISBN 978-5-09-107210-5.

2. AranacsH JI.C. I'eometpust. 10-11 xnacc. ba3oBblif 1 yriryOneHHBIH YpPOBHH : yU4eOHHUK /
JI.C. Aranacsn, B.®. byrysos, C.b. Kagomne [u ap.]. — 1ll-e usn., crep. — Mocksa :
[Ipoceemenue, 2023. — 287, [1] c. : uin. — (MI'Y — mikozne). - ISBN 978-5-09-103606-0.

JlononmHuUTENbHASA TUTEPATYPA

1. boromonoB, H. B. AnreOpa u Hayana aHanmu3a : ydeOHOe MocoOue Al CPeIHEero
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mockga : U3natenscrBo FOpaiit, 2020. —
240 c

2. IlpuBanoB, W. MW. Ananutuyeckas TeoMeTpus : YU4eOHUK I  CPEIHEro
npodeccuonanbHoro oopazoanus / U. W. IlpuanoB. — 40-¢ u3xa., ucnp. u aorn. — Mockga :

WznarensctBo FOpaiit, 2020. — 233 c.

HuTepHeT-pecypcesl, CipaBOYHBIE CHCTEMBI
1. OnexkTpoHHbI pecypc «DenepanbHblii HEHTP HH()OPMAIMOHHO-00pa30BaTEIbHBIX

pecypcoB». @opma mocryma: http:// fcior.edu.ru

6 MarepuajbHO-TeXHHYecKasi 0a3a, MHPOPMAIMOHHbIE TEXHOJOTMH, MPOrPaMMHOE

obecneueHue U HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI

Ne i/ HanmenoBanue

1. Crnennanu3upoBaHHbIE 3aJIbI JJIS1 TPOBEICHUS JIEKIIUH.



http://www.studfiles.ru/dir/cat31/subj369/file13519/view137994.html

40

Texaudeckue cpencrsa 00ydeHus: MHOrOQyHKITMOHAIBHBIA MYJIbTUMEIUHHBINA
KOMIUIEKC B JIGKIIMOHHOW ayTUTOPUU; 3BYKOBBIE TUHAMHUKH; IPOrPaMMHBIE CPEJICTBA,
o0ecrneunBaroIre TpocMOoTp BuAeo(haiioB.

[TepcoHaabHBIC KOMIIBIOTEPHI C TOCTYIIOM K 3JIEKTPOHHOMY KaTajory,
MIOJHOTEKCTOBBIM 0a3aMm, MOIMKUCHBIM pecypcaM i 0a3aM JaHHBIX HAyIHOM
oubmuorexu C3UY PAHXuI'C.

Texunveckue cpeacrsa oOyuenus: [lepcoHanbHbIE KOMIBIOTEPHI; KOMITBIOTEPHBIE
MIPOEKTOPHI; 3BYKOBBIE TUHAMUKH; TPOrPAMMHEBIE CPEJCTBA, 00ECIIEYHBAIOIINE
npocMoTp Buaeodaiinos B popmarax AVI, MPEG-4, DivX, RMVB, WMV.




