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Pabouas nporpamma paspaboTana B COOTBETCTBHH ¢ TPeOOBAHHIMH:

- @enepalbHOTO TOCYIAPCTECHHOrO 00Pa3oBaTeIbHOr0 CTAHAAPTA CPEIHEero OBIIEro o0paso-
BaHHU:, YTBEPK/IEHHOTO MpHKa3oM MuHoOpHaykn Poccuu ot 17.05.2012 Ne 413 (3aperucrpupo-
BarHoro Munucrepersom rocThiiH Poceniickoil ®enepann 07.06.2012, perncrpanaonubii No
24480);

- DefiepanbHBIM rocyIapcTBeHHbIM 00PAa3oBaTe/bHBIM CTAHAAPTOM CPETHETO POhECCHOHATLHO
obpasosaiid 1o npodeccun 15.01.20 Crnecapb 10 KOHTPOTEHO-HIMEPHTE/ILHBIM nprbopam u
ABTOMATHKE, yTBepkAeHHOrO ITpnkasom Munobprayku Pocenn ot 02.08.2013 r. No 682, 3ape-
rucTpuposantoro B Muntocre PO 20.08.2013 Ne 29575, ¢ u3aMeneHneM, BHECEHHBIM IIPHKA30M
Munncrepersa obpazopauns u Hayku Poccuiickoii @enepannn ot 09.04.2015 Ne 389 (zaperu-
cTpupoean Munucrepcrsom roctuumn Poceniickoii Menepauun 08.05.2015 r., perrcrparuon-
He1it Ne 37216);

C Y4CTOM:

- ®enepanbioii 0GpasoBaTeIbHON MporpaMmel cpenero obmero oGpasoBaHus, YTBEpIKAEHHOH
Hpukasom Musnncrepersa npocsemenns PO or 23.11.2022 Ne 1014 (3aperucTpHpOBaHHOrO
Munncrepetsom octrinu Pocentickoit Genepaunu 22.12.2022, peructparmonnbiii No 71763);

- mpuMepHOi pafovedl nporpamMMel o0IMecOOpaIOBATENEHOM THCIHIINHE «MaremaTHkay a7s
npodeccHonatbHEX 0Gpa3oBaTeNbHBIX OPraHH3aluil, YIBepKICHHON Ha 3acemanuu Coseta 1m0
OLCHKE COJICPHaHHA H Ka4eCTBa NPHMEPHBIX pabouHx IIPOrpaMM odMIeodpasoBaTeIbHOIO H Co-
UHATBHO-TYMAaHHTaPHOI'O LIHKIIOB CPE/IHErO NPo()eCCHOHANLHOTO 00pa3oBaHus, MpoTokon Ne 14
ot 30.11.2022.
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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMBbI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI
0/1.07 MATEMATHUKA

1.1. MecTo McuMIIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOM NPOrpaMMbl

Jucrunmuaa O1.07 MaTtemaTuka BXoAuT B o01eoOpazoBarenbHblid yaeOHbIi ki [TIIKPC
Kak o01mas yueOHas nucuuruinHa (mpoduiapHas).

Pabouass mporpamma y4eOHOW TUCIMIUIMHBI SIBJISETCS YacThIO MPOTPAMMBI TOATOTOBKH
KBaJTM(HUIHUPOBAHHBIX pabounx u ciyxammx B coorBercTBUH ¢ ®PI'OC mo mpodeccun 15.01.20
Crnecapb 110 KOHTPOJIEHO-U3MEPUTENBHBIM TPUOOpPaM U aBTOMATHKE.

1.2. Heab ¥ ni1aHupyembie pe3yJabTaThbl 0CBOCHHUS] AUCUUIIJIMHBI:

1.2.1. LHeab o0meo0pa3oBaTeIbHOM AUCHUILINHBI
ConepxaHue MNpPOrpamMMbl

0011e00pa30BaTeIbHON  AUCITUTUTHHBI

OJ1.07 Maremaruka

HANPaBIIEHO HA JOCTIKEHHUE PE3yJNbTAaTOB €€ M3YYCHHsI B COOTBETCTBUM ¢ TpeboBanusmMu OI'OC
CCO c yuerom npoeccuonanbuoit HanpasiaeHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemblie pe3ybTaThl OCBOCHUS 001e00pa3oBaTe/IbHON MUCHMILIUHBI B

coorBeTcTBHHE ¢ PI'OC CIIO u Ha ocaose ®I'OC COO

Ocoboe 3HaueHne JUCUUIUIMHA UMeeT npu GpopmupoBanuu u passutun OK u ITK.

Kox u HaumeHoBanue
(bopMHUpyeMbIX
KOMIIETEHIINH

[Inanupyemble pe3yiabTaThl OCBOCHUS THUCIUTIIHHBI

Oo6mue

JucuunnuHapHbie

OK 01. Beibupatp
CIOCOOBI pereHus
3a1a4
npodecCHOHAIbHON
JeSITeTbHOCTH
NPUMEHHUTEIHHO K
pa3TUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY,
OCO3HAHUE IEHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K aKTUBHOM
JeATETbHOCTH
TEXHOJOTUYECKOU U
COLIMAJIbHOM HAIIPABIIEHHOCTH,
CIOCOOHOCTH UHUITUUPOBATH,
MJIaHUPOBATh U
CaMOCTOSITEIIbHO BBITIOJIHSTh
TaKyI0 JIeSITeIbHOCTD;

- HTHTEPEC K Pa3IMIHBIM
cdepam npodeccuoHaTbHON
JeSATeTLHOCTH.

OBJaageHue
YHHBeEPCAJIbHbIMH
y4eOHBbIMH,
MO3HABATEJIbHBIMU
JIeCTBUSIMM

a) 0a30Bble JJOrHYeCKHe
JIeCTBUSA:

- CaMOCTOSTEITLHO
dbopmynupoBaTh 1
aKTyaJIM3upOBaTh MpoOIEMYy,
paccMaTpuBarth ee
BCECTOPOHHE;

- YCTaHaBIIUBaTh
CYIIIECTBEHHBIN NMPU3HAK WU

- BIQJIETh METOJAMU J[0Ka3aTeIhCTBa,
ITOPUTMaMH pEIIeHUs 3a]a4; YMEHHE
(dhopMynupoBaTh onpeereHus,
aKCUOMBl M TEOPEMBI, NMPUMEHSAThH HX,
MIPOBOJIUTH J0Ka3aTeIbHbBIE
paccyX/IeHUs B X0JI€ peLIeHHs 3a/1a4;

- YMCHHC OIICPpUPOBATH IIOHATHUAMM:
CTCIICHb 4YHCJIa, JlOl"apI/I(l)M qucia; YMCHHC

BBITIOJHATh  BBIYHCIICHUE 3HAYCHWHA U
npeoOpa3oBaHus BBIpKECHUH co
CTeTICHIMHU u norapudmamu,

npeoOpa3oBaHus IpOOHO-pAIOHATBHBIX
BBIpA)KEHMUIA;

-yM€Th  ONEpPUPOBATh  MOHATUSIMHU:
paloHasbHbIE, UppaloOHaIbHBIE,
MOKa3aTelbHbIE, CTEIIEHHBIE,
norapuMuIecKue,
TPUTOHOMETPUYECKUE YpPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- yYMEHHUE OIEepUpOBaTh MOHATUSIMHU:

byHKIMSA, HempepbBHAS — (QYHKIHUA,
MIPOU3BOIHAS, nepBooOpasHas,
OTNIpENICICHHBId ~ WHTETpajl; yMEHHE
HAXOJ/IUTh MIPOU3BOTHBIC

AJIeMEHTapHbIX (GYHKIUH, HCHOIb3YS
CIIpaBOYHbBIE MaTepUalibl; UCCIEI0BATh
B MPOCTEHIINX CiIy4asX (QyHKIHUU Ha
MOHOTOHHOCTb, HaXOJUTh
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OCHOBaHWUS ISl CPAaBHEHHS,
KJaccu(UKaIus u 0000IIeHHUS,
- OTIPEICIISTh IENH
JIeATEeIIbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUH UX
JIOCTHKEHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;
- BHOCUTBH KOPPEKTHUBHI B
JeATEIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU
MIOCJCACTBHI ACATEIbHOCTH,

- pa3BUBATh KPEATHBHOE
MBIIUICHUE TIPH PEIICHUN
YKU3HEHHBIX TTPOOJIEM.

0) 0azoBbIE
HCCJIe0BATEILCKHE
neflcTBUA:

- BIIAJICTh HaBBIKAMU y4eOHO-
HICCIIEN0BATEILCKON U
MIPOEKTHOM €SI TENBHOCTH,
HaBBIKAMH pa3peIIeHUs
npobiewm;

- BBISIBJISITH IPUYHHHO-
CICJACTBEHHBIC CBI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pEIIeHMs, HaXOUTh
apryMEeHTHI JUJIs
JIOKa3aTeJIbCTBA CBOMX
YTBEPKICHUM, 33/1aBaTh
napameTpbl U KpUTEPUHU
peIICHNUS;

- aHAJIM3UPOBATh TIOJYICHHBIC
B XOJI€ peIICHHs 33141
pPE3yNbTaThl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NMEPEHOCUTH 3HAHUS B
MO3HABATEIILHYIO U
MPaKTUYECKYIO 00JIaCTH
JKU3HEIEITEIbHOCTH;

- YM€Th UHTETPUPOBATH 3HAHUS
U3 Pa3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIE UJICH,
npeiaraTh OpUuruHaIbHBIC
MOJIXOJIBI U PEIICHUS; U
CIIOCOOHOCTB MX

HanOOJIbIINE U HANMEHBIINE 3HAYCHUS
GbyHKINH; CTPOUTH rpaduku
MHOTOWIEHOB C  HCIIOJIb30BaHUEM
amnrmapara MaTeMaTHYeCKOTo aHalN3a;
NPUMEHATh HPOU3BOIHYIO npu
pellIeHNH 3a7a4d Ha JBM)KEHUE; peraTh
NPaKTHUKO-OPUEHTHPOBAHHBIE  3aJa4yd
HAa HauOOJbIIME W  HAaUMEHbIIHE
3HAQUEHMs, Ha HAXOXJICHHWE IIyTH,
CKOpPOCTH M YCKOPEHHS;

-yMETh  ONEPUPOBATh  IMOHATHSIMU:
panuoHagbHast byHKIHA,
NoKa3zaTenbHas (QYHKIHS, CTEIeHHas
¢bynkuus, norapudmudeckas QyHKIus,
TPUTOHOMETPHYECKHE GyHKIIH,
oOparHble ()YHKIIUU; YMEHHE CTPOWTH
rpaguKy MIpHU U3Yy4EHUH TPOLECCOB H
3aBUCUMOCTEH, TIpU pEeIICHUH 3a7a4 U3
ApYrux y4eOHBIX MPEIMETOB U 3a/ad

W3 pealpHOM  KU3HH;  BBIpaXkaTh
dbopMylnaMd  3aBHUCHMOCTH  MEXIY
BEJINYNHAMU;

-yMEeTh pelath TEKCTOBBIC 3aJlaud
pasHBIX THIIOB (B TOM 4YHCIE Ha
MPOLEHThI, JOMM W  4YacTH, Ha
TBYDKEHUE, pabory, CTOUMOCTh
TOBapOB W YCIYT, HAJIOTH, 3a7add M3
o0JIaCTH  yNpaBJICHUS JTUYHBIMA |
CeMEWHBIMU (PMHAHCAMH); COCTABIISTH
BBIPA)KCHUSI, ypaBHEHHS 1 HEPABEHCTBA
U HUX CHCTeMBI I YyCIOBHIO 3ajaud,
UCCIIEIOBaTh TOJYYCHHOE DPEUICHHE H
OILICHUBATH MPaBI0NOI00HOCTh
pe3yIbTaTOB;

- yMEThb ONEPUPOBATH MOHITHSIMH:
cpenHee apudMeTHYecKoe, MeIuaHa,
HauOOoJbIIee U HANMEHbIIIEE 3HAUCHUS,
pasmax, JUCIepCHs, CTaHIapTHOE
OTKJIOHEHHE  YHCJIOBOTO  HAOOpa,
YMEHHUE H3BJICKATh, HHTEPIPETUPOBAThH
uH(pOpMAIINIO, TPEACTABICHHYIO B
Ta0auIaX, Ha AuarpaMmax, rpadukax,
OTPAXKAIOLIYI0 CBOWCTBA  PEAIBbHBIX
MIPOIIECCOB M SIBIICHHIA; MPEICTABIATh
MH(OPMAIIUIO C TIOMOIIBIO TaOIUI] U

auarpamm; HCCIIEeI0BaTh
CTATUCTUYECKHE JIAHHBIE, B TOM YHUCJE
C MIPUMEHEHHEM rpaduyueckux

METOZOB U DJIEKTPOHHBIX CPENICTB;

- yYMETb ONEPHUPOBATH HOHITHIMM:
CIIy4alHBbI  ONBIT M  CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO




HUCIOJIL30BAHMS B
MO3HAaBAaTEJILHOU U COLIMATILHONU
MIPaKTHUKE.

COOBITHS; YMEHHUE BBIUUCIIATH
BCPOATHOCTDH C HUCIIOJIB30BAaHUEM
rpadUUecKuX METOJIOB; MPHUMEHSThH
(GOpMyIbI  CIIOKEHHUSI W YMHOXXCHUS
BEpPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
u  (QopMynbl TpH pELICHHH 3ajad,
OLICHUBATh BEPOSITHOCTH  PEaJbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4alHBIMH
BEIMYMHAMH, yMEHHE  TMPUBOJIUTH
[IPUMEPBHI [IPOSIBIICHUS 3aKOHA
OONBIIMX dYHCEN B TPUPOAHBIX W
OGU.[CCTBGHHBIX SIBJICHUAX,

- yMeTh OIEpUPOBATh TOHATHUSIMHU:

TOYKa, npsimMas, TIJIOCKOCTh,
MPOCTPAHCTBO,  JBYTPAaHHBIA  yIoOJI,
CKpELIUBAIOIINECS MpsIMBIE,
napajuieIbHOCTh MIPSIMBIX u

IUIOCKOCTEH, YTroJl MEXIy MpsIMBIMH,
OpsAIMOM M IUIOCKOCTBIO,  MEXAY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH 10
TUIOCKOCTH, MEXIY NPSMBIMHU, MEXIY
IUIOCKOCTSIMH, YMEHHE MCII0JIb30BaTh
IIPU PELICHNUH 3a7a4 U3y4YeHHbIE (DaKThI
U TEOpEeMbl IUIAHUMETPUHU; YMEHHE
OLICHUBATh pa3zMepsl 00BEKTOB
OKpY’KaroIlero MUpa;

-yMeTb  ONEpPHpPOBATh  MOHATHUSIMH:
MHOT'OI'pPaHHUK, ceueHue
MHOTOTPaHHUKA, KyO,
napajiesienunes, NpusMa, NUpamMHia,
¢urypa u TOBEpPXHOCTh BpaIICHHS,
LWINHAP, KOHYC, 1ap, cdepa, ceueHus

¢buryps BpallleHus, IJIOCKOCTB,
Kacaromasicis  cdepsl, UAJTUHIPA,
KOHYCa, TUTIOIIAb MOBEPXHOCTHU
MTUPaMUJIBI, TIPHU3MBI, KOHYCa,
WIMHApA, TUomanb chepsl, 00beM
KyOa, MPSIMOYTOJIBHOTO
napaiesienunea, MUPAMH/IBI,

NpU3MBbI, LUIUHApPA, KOHYca, MIapa,
yMeHHUe n300pakaTb MHOTOTPAaHHUKU U
MOBEPXHOCTH BpalICHUs, UX CEUCHUS
OT pYKH, C TIOMOIIBIO YEPTEKHBIX

UHCTPYMEHTOB u 3IEKTPOHHBIX
CpPEACTB; YMEHHE pacmo3HaBaTh
CUMMETPHUIO B MPOCTPAHCTBE; YMEHHE
pacmo3Harh MIPaBUIILHBIC
MHOTOTPaHHUKU;

- yYMEeThb ONIEpUPOBATh MOHATHUSIMHU:
JBIKEHUE B TMPOCTPAHCTBE, MOJI00HbIE
burypsl B IIPOCTPAHCTBE;
UCIIOJIb30BATh OTHOIICHHE IUIONIAJICH




MMOBEPXHOCTEH M 0O0BEMOB TOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIYHUCISATH TEOMETPHUYECKHE
BCIIMYNHBI (Z[.HI/IHa, yroJj, ImJomanb,
o0beM,  IUIOmMAab  TOBEPXHOCTH),
UCTONB3ysl H3Y4YeHHBIE (OpMynBl H
METOJIBI;

- YMEThb ONEPUPOBATH MOHATUAMU:
NpSIMOYTOJIbHAST CHCTEMa KOOP/IMHAT,

KOOPIUHATHI TOYKH, BEKTOD,
KOOpJMHATBl ~ BEKTOpa,  CKaJspHOE
NIPOU3BEICHNE, yromn MEXTY
BEKTOPaMH, cyMMa BEKTOPOB,
NPOU3BEJCHNE BEKTOpa Ha YHUCIIO,

HaxOJWUTh C TOMOUIBI0 H3YYEHHBIX
dbopMyn  KOOpAMHATBI  CEpPEAMHBI
OTpEe3Ka, PACCTOSHUS MEXKIY JBYMs
TOYKaMHU;

- YMETh BBIOMPATH MOAXOASIIUN METOA
JUIsL pelleHus 3a/ayd, paclo3HaBaTh

MaTeMaTHYECKHE (axThI u
MaTeMaTH4ecKue MOJIeTIH B
MIPUPOTHBIX U OO0IIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHE

MPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX
OTKPBITUA POCCHUMCKOW M MHPOBOU
MaTeMaTUYECKON HAYKH.

OK 02. Hcnonb3oBartb
COBpPEMEHHBIC CPEJICTBA

NOWCKa, aHaIM3a u
UHTEPIpETANN
uHopManuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUHI TSt
BBITTOJTHEHHSI 3ajaq
npodeCCHOHATBHON
JeSITeIbHOCTH

B oOmactH 1meHHOCTH H
HAY4YHOI'0 MO3HAHMS:

- c(hOpMHUPOBAHHOCTh
MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUA
00I11eCTBEHHOI
OCHOBAaHHOTO Ha  JHajore
KYJIBTYp,  CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHHE
S3BIKOBOM W YHUTATEIbCKOM
KYJbTYPBI KakK cpeacTBa
B3aMMOJECHCTBUA MEXITY
JIOIbMU U TIO3HAHUS MUPA;

- OCO3HAHHE LIECHHOCTH
Hay4YHOU JIeSITEILHOCTH,
TOTOBHOCTD OCYIIECTBIISITh
MPOEKTHYIO u
HCCJIEI0BATENbCKYIO
JIEATEIIbHOCTh WHIUBHUIYaJIbHO

U B IPYIIIIE.
OsJaaagenue

YPOBHIO
HayKu u
MPaKTHKH,

- yMeThb ONEpUpOBaTh MOHATHUSIMHU:
panmoHanbHasi, HOKa3aTebHasl,
CTETICHHAs, JgorapugpmMuyuecKas,
TPUTOHOMETPHYECKHE U  0OpaTHBIE
byHKIMN; CTPOUTH rpaduKu
M3y4eHHBIX (YHKIUH, HCIOIb30BaTh
rpadMKu TpU HU3YYEHUH TPOILIECCOB H
3aBUCHMOCTEH, TIPH PEIICHUH 3a/1a4 W3
APYrHX YYeOHBIX NPEAMETOB M W3

peanbHOMI JKU3HU, BBIpaXKaTb
bopMynaMu  3aBHCUMOCTb  MEXIY
BEJINYNHAMU;

- YMEHHUE ONEPUPOBATH MOHITHIMU:
JBUKEHHE B IPOCTPAHCTBE, TIOIOOHBIE
(burypsl B IpOCTPaHCTBE;
HUCITIOJBb30BATh OTHOIICHUEC HHOH_Ialleﬁ
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;




YHUBEPCAJIBHBIMH y4eOHBIMHU
NO3HABATEJIbHBIMHU
NeHCTBUSAIMU:

B) padorta ¢ uHdopmManmei:

- BJIAJICTh HaBBbIKAMHU
NoJy4deHuss HHpOpMaluu U3
UCTOYHUKOB DAa3HbIX THUIIOB,

CaMOCTOATCIIbHO
OCYIICCTBJIATE IIOMCK, aHAJIN3,
CHUCTEMATHU3alluIo u

UHTEpIpETanio HWHPOPMAIHU
pa3MyHBIX BUAOB M  (HopM
NPEJICTaBIICHHUS;

- co3gaBaThb TEKCThI B
Pa3IUYHBIX dbopmarax c

y4eToM Ha3HAuYCHUS
uHpopManuu W IICJIEBOM
ayJIUTOPUH, BEIOMpas
ONTUMAJIbHYIO bopmy
npeICTaBICHUS u
BU3YaJTU3aIIH;

- OLIEHMBATh JIOCTOBEPHOCTD,
JETUTUMHOCTb ~ MH(OpMAIuH,
€€ COOTBETCTBHE IIPABOBBIM M
MOPAJILHO-3TUYECKUM HOpMaM;
- HCIONb30BaTb  CpPEACTBA

UH(POPMALIMOHHBIX u
KOMMYHHKAIITHOHHBIX
TEXHOJIOTUI1 B peleHun
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHW3allMOHHBIX  3a7a4y  C
co0uroIeHeM TpeGoBaHUI
SPTrOHOMHUKH, TEXHUKA
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepekeHusl,
NPaBOBBIX M 3THYECKHX HOPM,
HOPM nH(pOpMaAITMOHHON
0e30I1acHOCTH;

- BJIAJICTh HaBBIKAMHA

pacrio3HaHusA )41 3alIUThI
nHpopmanuu,

UH(POPMALIMOHHOM

0€30MacHOCTH JIUYHOCTH.
OK 03. Ilnanuposats u | B obJacTu AYXOBHO- | - YMETb OIEpPUPOBATH IOHATHAMMU:
peaan30BbIBATh HPaBCTBEHHOT'0 BOCIIMTAHMS: | PAllUOHAJIbHBIE, UppanroHaIbHbIE,
cOoOCTBEHHOE - c(hOpPMUPOBAHHOCTH | TIOKA3aTEIbHEIE, CTCTICHHEIE,
npo)eCCHOHAIBHOE W | HDAaBCTBEHHOTO CO3HaHWUs, | IorapuMHUIecKue,
JUYHOCTHOE pa3BUTHE, | ITUYECKOT'O TIOBEJICHHUS; TPUTOHOMETPHYECKUE ypaBHEHWUSI,

PeIIPUHIMATENBCKYIO
ACATCIIbHOCTD B
podeCCHOHATBHON

- CHOCOOHOCTH  OLIEHHBATH
CI/ITyaI_[I/IIO n HpI/IHI/IMaTB
OCO3HAaHHEIE peIIeHus,

HEPaBEHCTBA U CUCTEMBI;
- yYMETb OIEpPUPOBATH IIOHATHUIMMU:
MHOI'OIpaHHUK, ceyeHue




chepe, UCHOIB30BATH
3HaHUS 10 (PUHAHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

OPUEHTHUPYSICh Ha MOpaIbHO-

HPAaBCTBCHHELIC HOPMBI u
LEHHOCTH;
- OCO3HAaHHUCEC JIMYHOI'O BKJIaJAa B
MOCTPOECHUE YCTONYUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHUE K
CBOMM pojauTensiM u (WiIM)
IpyTUM YJIeHaM CeMbH,
CO3JJaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTUS
LIEHHOCTEN CEMENHOM JKU3HU B
COOTBETCTBUU C TPATULUSIMU
HapoaoB Poccuu.

OsJaaagenue
YHHUBepPCAJbHBIMU
peryJsiTuBHbIMHU
JelCTBUSIMU:

a) caMOOpPraHM3alus:

- CaMOCTOATENLHO
OCYIIECTBIISITh
MO3HABATEIIbHYIO
JIEeATEIIbHOCTD, BBISBIIATE
poOJIEMBI, CTaBUTH u
dbopMynupoBaTh COOCTBEHHBIE
3ajayd B 00pa3oBaTEIHHOU
NEITEIbHOCTH M JKHU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEJIbHO COCTaBJIATh
IIaH pemeHus MpoOJeMbl ¢
YU4ETOM HUMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U
MPEANIOYTEHU;

- JaBaThb OLIGHKY HOBBIM
CUTyallUsM, CHOCOOCTBOBAThH
(bopMHUPOBAHHIO u
[IPOSIBJICHUIO HIMPOKOU
SPYAUIIMH B Pa3HBIX OOIACTAX
3HaHWUH, OCTOSIHHO IOBBIIIAThH
CBOM  oOpa3oBaTelbHBIN W
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

- HUCIIOJIB30BATh IMPUCMBEL
pebaexcun JUISt OIICHKH
CUTyallud, BBIOOpAa BEpPHOIO
peIIeHus;

- YMCTb OLCHHBATHL PHUCKU U
CBOEBPEMEHHO MPUHUMATh
PEeIICHUA 110 UX CHUKCHUIO,

B) 3MOIUOHAIbHBIH
HHTE/IEKT,
MpeAnoJaarammii

MHOTOTpaHHUKA, KyoO,
napajuieNienunes1, npu3Ma, MTUpaMua,
burypa " TOBEpPXHOCTh BpAIICHHS,
WIMH]P, KOHYC, map, cepa, CeUeHHs
buryps BpaIlCHHS, TUTOCKOCT,
Kacatomascs  cdepbl,  HWIMHIPA,
KOHYCa, TUTOIIA b MTOBEPXHOCTH
MTUPAMUIBI, MIPU3MBI, KOHYcCa,
MUAJTUHIPA, TUIOmAas cdepsl, 00beM
KyOa, IPSIMOYTOJIBHOTO
napaiesienurena, UPaMUJIbI,
MpU3MBI, [UIUHApPA, KOHYCa, IIapa;
yMeHHe n300pakaTh MHOTOTPAaHHUKU U
TeJa BpalICHUs, X CEYCHHS OT PYKH, C
MOMOIIIBI0 YEPTEIKHBIX HHCTPYMEHTOB

)41 SJICKTPOHHBIX CpCACTB; YMCTb
pacro3HaBaTh CUMMETPHIO B
MPOCTPAHCTBE;, YMETh paclo3HaBaTh

IIpaBWJIbHBIE MHOIOTPAHHUKY;
- yYMETh ONEpPUPOBATH IOHATHUSIMHU:
IPSIMOYTOJIbHAsE CHUCTEMA KOOpPJMHAT,

KOOpPIUHATHI TOYKH, BEKTOD,
KOOpJAMHATBl ~ BEKTOpa,  CKaJspHOE
MIPOU3BEICHNE, yroi MeXy
BEKTOPaMH, CyMMa BEKTOPOB,

MIPOU3BEICHHE BEKTOpa Ha YHCIIO;
HaXOJUTb C IOMOIIBI0 M3YyYEHHBIX
dbopMynl  KOOpAWUHATBl  CEPEIUHBI
OTpe3Ka, pPACCTOSTHUE MEXKIY ABYMs
TOYKaMH.




¢OopMHPOBAHHOCTH:

- BHYTPEHHEM MOTHUBALIUH,
BKJIIOYAIOIIEH CTPEMJICHHE K
JOCTIDKEHUIO LENIU KU YCIEXY,
ONITUMH3M, HWHUIMATUBHOCTD,
YMGHI/IG I[ef/’ICTBOBaTb, HUCXO0A
13 CBOMX BO3MOJKHOCTEI;

- DMIAaTHuH, BKJIIOYaromei

CIIOCOOHOCTh MOHUMATh

AMOLIMOHAIBHOE COCTOSIHUE

OPYTUX, YYUTBIBaTh €ro IpHU

OCYIIIECTBIICHUHU

KOMMYHHKAIUH, CIHOCOOHOCTh

K COUYYBCTBHIO u

COTIEPEKUBAHUIO;

- COLMANbHBIX  HABBHIKOB,

BKJIFOUYAFOIIINX CIIOCOOHOCTH

BBICTpAUBaTh OTHOIICHUS C

JIPYTUMH JTIOABMH, 3800 TUTHCS,

MPOSIBIISTH UHTEpEC u

paspematb KOH()INKTHI.
OK 04. DdodextusHo | ['oTOBHOCTH K |- YMETb OIIEpUPOBaTh IMOHATUSIMHU:
B3aUMOJICHCTBOBaTh U | CAMOPA3BUTHIO, CIIy4alHbII  ONBIT M  CIy4alHOE
paboTaTh B KOJUIEKTUBE | CAMOCTOSITEIbHOCTH U | COOBITHE, BEPOATHOCTh CIIYy4alfHOTO
Y KOMaHze caMoonpe/e/IeHII0: COOBITHS, YMETb BBIUUCTISTH

- OBJIAJICHHE HaBBIKAMU | BEPOSITHOCTH ~ C  HMCIOJIb30BAaHUEM

yueOHO-UCCIIeI0BATENbCKOMH, rpad@UyecKux METOJ0B, TPUMEHSTh

OPOEKTHOH W COUMAIBHOU | (OPMYJIBI CIOXKEHUS U YMHOXCHHS

NesATEeTLHOCTH; BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI

OBjaanenue u  GOpMyIBl TpPU PpEHICHUH 3ajad,

YHHUBepPCAJbHBIMU OLICHUBATh BEPOSITHOCTU  PEATbHBIX

KOMMYHHUKATHUBHBIMH COOBITHIA, 3HAKOMCTBO CO CITy4alHBIMH

el CTBUSIMU: BEeJIMUYMHAMH, YMEHHE  NPHUBOJIUTH

0) COBMECTHAasl | IPUMEPHI MPOSIBICHUS 3aKOHa

AeSITeJIbHOCTh: 0OJBIIMX YHCET B MNPUPOIAHBIX H

- TOHMMaTb W HCIIOJIb30BATH
MPEUMYIIECTBA KOMAaHIHOM U
WHAUBUAYAIbHON paboThI;

- IPUHUMATBH 1IeJIU COBMECTHOU
JIeATEIBbHOCTH,
OpraHU30BBIBATh u
KOOPJIMHHUPOBATh ACHCTBUSA IO
€€ JOCTHXKEHHIO: COCTaBIIAThH
IJIaH JIEMCTBUM, pacipeacsisiTh
pos C  y4eTOM  MHEHUH
YY9aCTHUKOB, o0cyxaaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH u
BBITMIOJHATH paboTy B YCIOBHUAX
peagbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO

OOIIIECTBEHHBIX SBJICHUSX;

- yYMEeThb ONEpUPOBATh MOHATHUSIMHU:
CTENIEHb 4YMCJA, JIOTapu(pM YHUCIA;
YMEHUE  BBIMOJHATH  BBIYHCIICHUE
3HAYCHHI " npeoOpa3oBaHUs
BBIPAKCHUI Cco CTEICHSIMH U
norapudmamu, npeoOpa3oBaHUs
JIpOOHO-palMOHATLHBIX BBIPAKCHHUIA,

- YMEHHE ONEepUpOBaTh IOHATUSIMMU:
panuoHagbHast byHKIHA,
nokas3aTenbHass (YHKIHMs, CTEleHHas
¢bynkuus, norapudmudeckas QyHKIus,

TPUTOHOMETPHUYECKHUE byHKIINH,
oOparHble ()YHKIIUU; YMEHHE CTPOWTH
rpaduku H3YYEHHBIX byHKIIHH,

UCIOJIb30BaTh TpapUKU NPU U3YUYECHUH
IIPOLIECCOB M 3aBUCUMOCTEH, IIpU
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B3aUMOJCHCTBUS;

- OCYIIECTBIIATh MO3UTUBHOE
CTpaTeTuuecKoe IOBEJCHNUE B
Pa3ITUYHBIX CUTYaIUsX,
MpOSIBJISATE  TBOPYECTBO |
BOOOpaKeHUeE, OBITH
MHUIMATABHEIM.

OBaagenue
YHHBEpPCAJIbHbIMH
peryJisiTUBHBIMH
NeHCTBUSAIMU:

r) NPHUHATH ce0d W APYrux
JIOEH:

peleHNH 3a1ad U3 JIPYTUX y4eOHBIX
IIpEeAMETOB M 33aJad M3 pPEallbHOU
KU3HU; BBIPAXKATh bopmynamu
3aBUCUMOCTH MEX1Y BEIINYNHAMU;

- TNpUHUMATh MOTHUBBI U

apryMeHThl APYTUX JIOJeH mu

aHaJIn3e pE3yNbTaTOB

NeSITEIbHOCTH;

- INpHU3HaBaTb CBOE NPaBO U

IpaBO JpYyrux JIIOAEH Ha

OIIINOKH;

- pa3BuBaTh  CHOCOOHOCTBH

NOHMMAaTh MHP C T[O3ULUHU

JPYTOro 4ej0BeKa.
OK 05. OcymectBnsats | B 00/1acTH  3CTETHYECKOIrO | - YMETh OIEPUPOBATH IOHITHUSIMMU:
YCTHYIO U MIMCBMEHHYIO | BOCIIMTAHHUSL: cpenHee apudMeTHUecKoe, MeauaHa,
KOMMYHHKAITUIO Ha | - ACTETUYECKOE OTHOLICHHE K | HanOoJblee U HaMMEHbIIee 3HAYCHUS,
roCy/1apCTBEHHOM MUDPY,  BKJIOYash  OCTETUKY | pa3Max, JHCIEpPCHs, CTaHIapTHOE
SA3BIKE Poccuiickoii | ObITa, HAay4YHOT'O U | OTKJIOHEHHE  YHCIOBOro  Habopa;
Qenepallil ¢ Y4€TOM | TEXHHUUYECKOTO TBOPUYECTBA, | YMEHUE U3BJIEKaTh, HHTEPIPETUPOBATD
ocoOeHHOCTeH CIoprTa, Tpyaa U | ”HQOpMAIIMIO, TIPEJCTABICHHYIO B
COLIMAJIBHOTO H | OOIIECTBEHHBIX OTHOIIEHHI; Ta0auIaX, Ha AuUarpaMmax, rpadukax,
KYJIBTYPHOT'O - CIIOCOOHOCTh BOCHPUHHUMATH | OTPAKAIOIIYI0 CBOMCTBA  peajbHBIX
KOHTEKCTa pa3inyYHble BHJBI MCKYCCTBA, | IPOLECCOB U SBIIEHUMN; MPEICTaBIAThH

TpaIWIIMKd U  TBOPYECTBO | MHPOPMAIIMIO C TMOMOIILI0 TAOIHIl H

CBOErO0 W JIPyrUX HApOJIOB,
OIIYIIATh SMOIIMOHAIBHOE
BO3JICUCTBUS UCKYCCTBA;

- YOSXKJICHHOCTh B 3HAYMMOCTH
JUIS JWAYHOCTH M 0O0lecTsa
OTEYECTBEHHOTO ¥ MHPOBOTO

HCKYCCTBA, STHUYECKUX
KYIbTYPHBIX  Tpagulii U
HapOJIHOT'O TBOPYECTBA;

- TOTOBHOCTD K

CaMOBBIpa)KeHI/IIO B paBHBIX
BHJIaX HCKYCCTBa, CTPEMIICHHE
MPOSIBIISITh KadyecTBa
TBOPYECKOU JINYHOCTH.
OBiaagenue
YHHBeEpCAJIbHbIMH
KOMMYHUKATHBHBIMHU
NeHCTBUSIMU:

AMarpamu; HCCIIEe0BaTh
CTaTHCTHYECKHE JaHHBIC, B TOM YHCIIE
C IIPUMEHEHUEM rpadu4ecKux

METOZOB U DJIEKTPOHHBIX CPENICTB;
- yYMETb OIEpPUPOBATH IIOHATUIMHU:

TOYKa, npsimas, IIJIOCKOCTB,
MPOCTPAHCTBO,  JABYTPAHHBIA  YyroOJI,
CKpELIUBAOIINECS IpsIMBIE,
napajuieIbHOCTh MIPSIMBIX u

TUTOCKOCTEH, Yroil MeXIy HpPSIMBIMH,
NPSIMOI M TUIOCKOCTBIO, MIOCKOCTSMH,
paccTosHUE OT TOYKU IO IUIOCKOCTH,
MEXTY PSMBIMH, MEXTY
IUIOCKOCTSIMH; YMETh HCIIOJIb30BaTh
IIPU PELICHNUH 3aa4 U3y4YeHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUH; YMEHHE
OLICHUBATH pa3Mepsl 00BEKTOB
OKPY’KaIOIIEro MUpA.
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a) o01eHue:

- OCYILECTBIISITh
KOMMYHHKAIlM ~ BO  BCEX
cdepax KU3HY;

- pacrio3HaBaTh HeBepOaIbHBIC
CpeICTBa OOINEHUs, MMOHUMATh
3HAYCHUE COIUAILHBIX 3HAKOB,
pacro3HaBaTh  MPEIIOCHUIKH
KOH(QUIMKTHBIX ~ CHUTYyallHd W
CMSr4aTh KOH(IUKTBL;

- pa3BepHYTO ¥  JIOTHYHO
U3J1arath CBOIO TOUKY 3PEHHUS C

UCIIOJIb30BAHUEM  SI3BIKOBBIX
CPEICTB.

OK 06. [IlposiBisATH | - OCO3HAaHHWE OOYYAIOMIUMHUCS | - YMETh ONEPUPOBATH IOHATHUIMHU:
rpaXkJaHCKO- pocCcuiicKOU IPAXKIAHCKOU | IPSMOYTOJIbHAsA CHCTEMa KOOpIUHAT,
aTPUOTHYECKYIO UJCHTHYHOCTH; KOOpJAWHATBI TOYKH, BEKTOD,
MO3ULHIO, - LIEJICHANPABICHHOE PAa3BUTHUE | KOOPAUHATHI  BEKTOpa,  CKAJISIPHOE
JEMOHCTPUPOBATh BHYTpPEHHEN MO3ULUH | IPOU3BEJECHUE BEKTOPOB, YIOJ MEXKIY
OCO3HAaHHOE ITOBEJEHUE | JUYHOCTH HA OCHOBE JYyXOBHO- | BEKTOpaMH, CyMMa BEKTOPOB,
Ha OCHOBE | HPABCTBEHHBIX LIEHHOCTEN | IPOM3BEICHUE BEKTOpa Ha 4YHCIIO,
TpaZuLIMOHHBIX HapoaoB P®, ucTropuueckux M | HAXOAUTH C TIOMOIIbIO H3YYEHHBIX
00111€4eI0BEYECKUX HAIMOHAJIbHO-KYJIbTYPHBIX bopMy1  KOOpAMHATBl  CEpPEAMHBI
LIEHHOCTEH, B  TOM | TpaauLuil, dopMHupoBaHUE | OTpe3Ka, PACCTOSHUE MEXIY ABYMS
4yuCIIe c Y4ETOM | CUCTEMBI 3HAYUMBIX | TOUKAMH;

rapMOHHU3aluU LIEHHOCTHO-CMBICIIOBBIX - yMeTb BBIOMpaTh  MOJIXOMSIIUHA
MEXHALMOHAIBHBIX U | YCTaHOBOK, U3Y4YEHHBIH METOXN [UId  pELICHUS
MEXXPETUTHO3HBIX AHTUKOPPYILUOHHOIO 3aJ1a4H, pacrno3HaBaTh
OTHOULICHUH, MHUPOBO33PEHU, MaTeMaTHYECKHE (baxTh U
OPUMEHSATh CTaHAApTHl | IPABOCO3HAHUS, MaTeMaTHYECKHE MO B
AHTUKOPPYNLUOHHOTO | DKOJIOTMYECKON KYJIBTYPBI, | IPUPOJHBIX U O0I1IECTBEHHBIX
NOBE/ICHUS CIOCOOHOCTH CTaBUTh II€JH U | IBJICHUSAX, B HCKYCCTBE; YMEHHE

CTPOUTH )XU3HCHHBIC IJIaHBI.

B yactm  rpaxkaaHCKoro
BOCHUTAHUS:

- OCO3HaHHE CBOMX
KOHCTUTYIIMOHHBIX npaB )41
00s13aHHOCTEH, YBa)KE€HUE
3aKOHA U TIPABOIOPSIKA;

- TpUHATHE TPAAUIMOHHBIX
HanmMOHAJIbHBIX,
00I1eYeI0BeYeCKUX
TYMaHUCTUUYCCKUX n

JIEMOKPATUYECKUX IIEHHOCTEH;
- TOTOBHOCTb MPOTHBOCTOATH

UJICOJIOTHH IKCTPEMH3MA,
HallMOHANU3Ma, KCEeHO(OoOHH,
JMCKPUMHHALIIH o
COLIMaJIbHBIM, PCINUTUO3HBIM,
PacoBBIM, HaIOHAJIBHBIM
NpU3HAKaM;

- T'OTOBHOCTb BECTH

IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX
OTKPBITUA POCCUHCKOM U MHPOBOHI
MaTeMaTUYECKON HAYKH.

- yYMETb ONEPHUPOBATH IOHITHIMM:

CIIy4alHBI  OIBIT Clly4anHoe
COOBITHE, BEPOATHOCTh CIIy4alfHOTO
COOBITHS, yMEThb BBIYUCIIATH
BEPOATHOCTD  C  MCIOJIb30BAaHUEM
rpadMuecKux METOJOB, MPUMEHSThH

GbopMyIbl  CIIOKEHHUS M YMHOXXEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (HAKTHI
u GopMylbl TpU peuieHUH 3ajad,
OLICHMBATh BEPOSITHOCTU  PEAIbHBIX
COOBITHH, 3HAKOMCTBO CO CIIyYailHBIMH
BEJIMYMHAMH, YMEHHME  IPHUBOJIUTH
MPUMEpHI MPOSIBIICHUS 3aKOHa
OONBIIMX 4YHCEN B TPUPOAHBIX H
OOIIECTBEHHBIX SBIICHUSX.
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COBMCCTHYIO OCATCIIBHOCTL B

UHTEpecax IpakJTaHCKOTO
oOmecTBa;,  ydacTBOBaTh B
CaMOYIIpaBIICHUN B
0011e00pa3oBaTeIbHOM

OpraHu3aIu u JETCKO-
FOHOIIECKUX OpraHu3alusix;

- YMEHHE B3aUMOJICHCTBOBATH C
COLIMAIIbHBIMM HMHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU
Y Ha3HAYEHUEM;

- TOTOBHOCTh K T'yMaHUTapHOU
u BOJIOHTEPCKOM
JeSATEIbHOCTH;
NATPUOTHYECKOIO
BOCIIMTAHUS:

- c(hOopMUPOBAHHOCTH
poccuiickou IPaKIaHCKOU
UJEHTUYHOCTH, MAaTPUOTU3MA,
YBaXEHUs K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTHU
npen PoauwnHoil, ropmoctu 3a
CBOM Kpaii, cBor0 Poauny, cBoi
A3BIK U KYJIBTYpPY, IPOLLIOE H
HacTosAIIEe
MHOTOHAllMOHAJIBHOTO HapoJa
Poccuu;

- I[IEHHOCTHOE OTHOILIEHUE K
rOCYJapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY U TPUPOJHOMY
HaCJe/INIO, MaMSTHUKAM,
TpaguuusM HaponoB Poccun,
noctkenusM Poccun B Hayke,
HCKYCCTBE, cropre,
TEXHOJIOTHSIX U TPYJIE;

- uaewHas  yOEXKJICHHOCTD,
TOTOBHOCTb K CIYXEHUIO H

3alUTe OreuecTBa,
OTBETCTBEHHOCTh 32  €r0
cynb0y; OCBOCHHBIC
00y4JarmuMuUCs
MEXIpPEIMETHbIE TOHATHSI U
YHHUBEpCAIbHbIE yueOHbIe
neicTBUS (perymisiTUBHBIE,
MO3HABATEIIbHBIE u
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTH ux
UCIIOJIb30BaHUs B
MM03HABATEJIbHON U COLIMAIBbHON
NpaKkTHUKE,  TOTOBHOCTh K
CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U
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OCYIIECTBIIEHHUIO yaeOHOMH
NESTEIbHOCTH,  OpraHU3aluu
y4eOHOTO COTPYAHUYECTBA C
MeIarorn4ecKuMu
pabOTHUKAaMU M CBEPCTHUKAMH,
K YYacTUI0O B TOCTPOCHUU
WHIUBUYyTBHOMN
00pa3oBaTeNbHON TPACKTOPHH;
- OBJIAJICHUE HaBBIKAMHA
yue0HO-HCCIIeIOBATENLCKOH,

MPOEKTHOM W COIMAIbHOM

JESITEIBHOCTH.
OK 07. CopeiicTBOBaTh | - HE NpPUHUMATh JCHCTBHS, | - YMETh OINEPUPOBATH TOHATHIMU:
COXPaHEHHUIO NPUHOCSLINE Bpen | QyHKIMs, HenpephiBHAsS — (QYHKIHUA,
OKpYXarollel  cpefbl, | OKpyXkarollel cpene; MIPOU3BOIHAS, nepBoooOpasHasi,
pecypcocOepexeHno, |-  YMETb  IPOTHO3UPOBATH | ONMPEACICHHBIM  WHTErpayl;  yMETb
NPUMEHSTh 3HaHUS 00 | HEeOIAronpHUsITHbIE HaXOJUTh MIPOU3BOIHBIE
U3MEHEHUH  KJIUMAaTa, | KOJIOTHUECKUE  TIOCIIEACTBUS | DIEMEHTAPHBIX (DYHKIMHA, HCHOIB3Ys
MIPUHIIMIIBI IpeIpPUHUMAEMbIX JIeHCTBUH, | CIIpaBOYHbIE MaTepUajbl; UCCIEIOBAThH
OepeKIMBOTO IIpeoTBpaliaTh UX; B NPOCTEHIIMX chy4asx (YyHKIMHM Ha
IIPOU3BO/JICTBA, - pacuupuTh OTBIT | MOHOTOHHOCTb, HAXOJIUTh HauOoOJIbIICe
3P PEeKTUBHO JeSITEIbHOCTH  HKOJIOTHUECKOW | U HaMMEHbIIWE 3HAueHHs (QyHKIH;
NeiicTBOBATh B | HaIllpaBJICHHOCTH; CTpPOUTh TpaUKH MHOTOUJIEHOB C
Ype3BbIYAITHBIX - pa3pabaTbIBaTh IUTaH | UCIIOJIb30BAHUEM anmnapara
CUTYaIUAX pelieHus: MpoOJIeMbl C Y4€TOM | MaTeMaTUYECKOTO aHanu3a;

aHaiM3a UMEIOLIUXCS | IPUMEHATh IIPOU3BOJHYIO npu

MaTepuaIbHBIX U | pelIeHUH 3ajlay Ha JABIKEHUE, peulaTh

HEMaTepUaAIbHBIX PECYPCOB; IIPAaKTUKO-OPUEHTHPOBAHHbBIE  3a/1a4yl

- OCYIIECTBIISATh | HA  HauOoJplllee W  HAUMEHBIIUE

LIeJIeHaIIpaBJICHHbII IIOMCK | 3HAaYEHMs, Ha HaXOXKIEHUE IIyTH,

MepeHoca CpesiCTB M CIOCOO0O0B | CKOPOCTU U YCKOPEHMUS;

JeicTBUs B |- YMEThb OIIEpUPOBaTh IOHATHSIMHU:

poeCCHOHAIBHYIO CpENy;
- YMCTb NCPCHOCUTL 3HAHUA B

MI03HABATEIBHYIO u
MPaKTUYECKYIO obnacTthb
KUBHCOACATCIIBHOCTH,

- npeajiaratb HOBBIC IIPOCKTHI,
oncHuBaTb HWJIACH C MMO3UIIUU

HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

- JlaBaTb  OIIEHKY HOBBIM
CUTYaLHsIM, BHOCHUT
KOPPEKTHUBBI B JI€ATEIIBHOCTD U
OLICHUBATh COOTBETCTBUE

pE3yJbTATOB LIETSIM.

JBHOKCHHE B TIPOCTPAHCTBE, MOI0OHbBIE
burypsl B IIPOCTPAHCTBE,
HCIIOJIB30BaTh OTHOIIEHUE IIIOIIAaei
MMOBEPXHOCTEH M 0OBEMOB TOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIYUCIIATH T€OMETPHUYCCKHE
BEJIMYMHBI (IJUHA, YTOJ, TUIOIIA[Tb,
00BeM, IUIOIIAAb MMOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (QOPMYIBI U
METO/IBI.

IIK 2.2 CocraBuiath
CXEMBI COECTMHEHNN
CpEIOHEN CII0XKHOCTU U
OCYIIECTBIISTh 1504
MOHTAaX

- YMETb U3BJIEKATh, HHTEPIPETUPOBATD
uHPOpMAILMIO, TPEJCTABICHHYIO B
Ta0auIaX, Ha AuUarpaMmax, rpadukax,
OTPAXKAIOLIYI0 CBOWCTBA  PEAIBbHBIX
MIPOLIECCOB U SIBIIGHUMN; MPENCTaBIAThH
MHGOPMAILIMIO C MOMOIIBIO TAOIUI] U
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auarpamm; HCCIIEeI0BaTh
CTATUCTUYECKUE JIAHHBIE, B TOM YHUCJE
C MIPUMEHEHHEM rpaduueckux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

IIK 3.2 Onpenensth
NPUYUHBL U YCTPAHATh
HCHUCITPABHOCTU
npuoOpOB cpenHei
CJIOHOCTH

- yMeTh BBIOMpATh  TOIXOISAIIUI
W3y4YEHHBI METOJ Uil  pelieHus

3a7aqd, pacro3HaBaTh
MaTeMaTH4ECKHE (baxTsI U
MaTeMaTH4ecKue MOJIeTIH B
MIPUPOTHBIX U OO0IIIECTBEHHBIX

SBJICHUSIX, B HCKYCCTBE, YMEHHE
MPUBOAUTH IPUMEPHI MATEMAaTUUYECKUX
OTKPBITUA POCCHUMCKOW W MHPOBOU
MaTeMaTUYECKON HAYKH.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUILJIAHBI

2.1 O0beM 0011e00pa30BaTeIbHON AMCUMILIMHBI M BUAbI Y4eOHO# padoThl

Buj yueOHoit padoThl

O0beM yacoB

O0bem 00pa3zoBaTeJIbHOM MPOrPaMMbI IM CITATIIMHbI 250
OcHOBHOE coep:KaHue 204
B TOM YHCIJIE:
TEOPETUYECKUE 3aHATUS 65
IIPAKTUYECKHUE 3aHATHS 139
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE 30
B TOM YHCJIE:
TEOPETUUECKUE 3aHATHS 13
MPAKTUYECKUE 3aHATUS 17
Koncyabranun 10
6

IIpome:kyTounas arrecrauusi B popme 3K3aMeHa
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2.2. TeMaTH4eCcKHH IJIAH U COJEPKAHNE TUCUUIIMHBI

dopmMupyembie 001IHe

HaumenoBanue Copepxanne yaeOHOTO MaTepuala (OCHOBHOE U PO eCCHOHATHHO- Ob6beMm
pa3aenoB U TeM OpPUEHTUPOBAHHOE), TAOOPATOPHBIE U MPAKTUYECKUE 3aHATHUS 4acoB M IPO(ECCHOHATLHEIE
KOMITIETEHINH
1 2 3 4
1 cemecTp
Pa3nea 1. lloBTOpeHue Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 12 (2/2)
Tema 1.1 Lean n Copep:xxanue y4e0HOro MmarepuaJa:
3a/1a4il MaTeMaTUKH Henn u 3amaun U3ydeHUs MATEMaTUKH MPU OCBOCHHH CIICUATbHOCTH. ba3oBbie
IIPU OCBOCHHUH 3HaHHWA M YMEHHMs MO0 MaTeMaTuke B TNPo(ecCHOHATbHOM U IOBCEAHEBHOMN OK 01, OK 02, OK 03,
CTICIINAJIbHOCTH. JIeITEeIILHOCTH. 2 OK 04.0K 05
Yucna v BHIYUCICHUS. JleficTBUS HAJl TIOJOKUTENBHBIMU M OTPULIATEIBHBIMU YHCIAMH, OOBIKHOBEHHBIMU OK 0 6’ OK 07’
Bripaxxenus u U JCCITHUYHBIMH JpoOsiMu. JIeHCTBUS cO cTeneHsMHU, (OPMYIBI COKPAIICHHOTO ’
npeoOpa3oBaHus YMHOKCHHSI.
IpakTuyeckoe 3anaTue Ne 1. Apudmerndeckue ACHCTBUS HAJl YHCIIAMH 2
Tema 1.2 I'eomempusi na | Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedoHozo mamepuana: TIK 1.4 TIK 3.2
NJIOCKOCMU Buowt nnockux ¢ueyp u ux niowaow. Ilpakmukxo-opuenmuposanuvle 3a0ayu 6 1 IYK 33 -
Kypce 2eomempuu Ha nio0CKOCmu
Tewma 1.3 YpaBHeHus u Copep:xxanue y4e0HOro MmarepuaJa:
HepaBeHCTBA. CHucTeMBI JluHeliHble, KBaJpaTHbIC, IPOOHO-pallMOHANBHBIE YpaBHEHHS W HEPABEHCTBA. 1 OK 01, OK 02, OK 03,
ypaBHEHUU U CnocoObl  pemieHuss CUCTEM JIMHEWHBIX ypaBHeHWH. CHCTEMBbl JTUHEHHBIX OK 04,0K 05,
HEPABEHCTB HEPABEHCTB OK 06, OK 07
IIpakTnyeckoe 3ansitue Ne 2. YpaBHeHUs 1 HEpaBeHCTBA. CUCTEMBI YpaBHEHUM. 3
Tema 1.4 Ilpoyenmnwvie | Ilpogheccuonanvno-opuenmuposannoe cooeprycanue yueoHoz0 mamepuana: OK 01, OK 02, OK 03,
BbIYUCTICHUSA 6 | Ilpocmuie u crosicHvle npoyenmol, pasHvie cnocoowvl ux sviyucienus. Ilpoyenmuole 1 OK 04,0K 05,
npogeccuoHanbHbIxX BbIYUCTICHUSL 8 NPODECCUOHATLHBIX 3A0A4aAX OK 06, OK 07
3a0auax Ilpakmuueckoe 3anamue Ne 3. [Ipoyenmuovie vluucieHUss 8 NPOPeCcCUOHATLHBIX P 1IK 1.4, [IK 3.2,
3a0dauax IIK 3.3
Pa3nesn 2. OcHoBbl TpUronoMerpun. Tpuronomerpudeckue GyHKuuu 31(172)
Tema 2.1. ConepxxaHue y4eOHOro MarepuaJa: OK 01, OK 02, OK 03,
Tpuronomerpuueckue Pannannas mepa yrna. [ToBopoT Touku BOKpYr Hauama koopauuHat. OmpeneneHue 1 OK 04,0K 05,
byHKIIUU CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAaHI€HCa. 3HAKU CHHYCa, KOCUHYCa, TAHT€HCa U OK 06, OK 07
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MPOU3BOJIBHOTO YTJIA.
Paagnannas u rpagycHas
Mepa yriia

KOTaHI'€HCa I10 YC€TBEPTAM. 3aBUCHUMOCTh MCKAY CMHYCOM, KOCHHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJHOI'O U TOI'O KC YyTJIa.

IIpakTnyeckoe 3ansaTue Ne 4. PanraHHblii METOI U3MEPEHUS YIJIOB BpAILICHUS U
CBA3b C I'PaJyCHOU MEpOM.

IIK 1.4, 11K 3.2,
IIK 3.3

Tema 2.2 Copep:xxanue y4e0HOro marepuaJa: OK 01, OK 02, OK 03,
OcHoBHEIE Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTaHTEHC YTJIOB & OK 04,0K 05,
TPUTOHOMETPHUECKHE 1 — a. DopMyIII IPHBEIEHNSL. OK 06, OK 07
TOXIECTBA. POPMYJIbI IIpakTnyeckoe 3ansitue Ne 5. OCHOBHbIE TPUTOHOMETPUUECKHE TOXKECTBA.

PUBEICHUS.

Tema 2.3 Coaepixanue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,

CuHyc, KOCUHYC,
TAHI'CHC CYMMBbI U
Pa3HOCTH JIBYX YTJIOB.

Cymma u pasHocTh cuHycoB. CymMa W pasHOCTh KOCHMHYCOB. [IpeoOpazoBanue
CYMMBI TPUTOHOMETPHYECKMX (YHKIHMHA B TNPOU3BENCHHE W NPOHM3BEACHUS B
cymMmy. BripakeHue TpuroHomeTpuyeckux (YHKIUN depe3 TaHTeHC MOJOBHUHHOIO
aprymenTa. [IpeoGpa3oBanue MpoCTeHITNX TPUTOHOMETPHUYECKUX BBIPAKECHUH.

IIpakTnyeckoe 3ansitue Ne 6. DopmyJibl CI0KEHUS.

IIpakTuyeckoe 3ansitue Ne 7. IIpeoOpa3oBaHne CYMMBI TPUTOHOMETPHUUYECKUX
(GyHKIUH B IpOU3BEICHHE.

IIpakTnyeckoe 3aHsITHE Ne 8.
TPUTOHOMETPUUYECKUX (PYHKIUH B CYMMY.

[IpeoGpaszoBanue TIPOM3BEACHUS

OK 04,0K 05,
OK 06, OK 07

Tema 2.4

CuHyc 1 KOCUHYC
JIBOMHOTO yria.
DopMyIIBI ITOJIOBUHHOTO

yria.

Copep:xxanue y4e0HOro MmarepuaJa:

CuHyc M KOcuHyc JBOHHOro yria. ®opMyibl MOJIOBUHHOTO Yria. BelpakeHue
TPUTOHOMETPUUYECKUX (YHKLHUHN Yepe3 TAHT€HC MMOJIOBUHHOTO apryMeHTa.

IIpakTyeckoe 3ansaTue Ne 9. opmynsl y1BoeHUS

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 2.5

DyYHKIMHU, UX CBOWCTBA.
CriocoObI 3a1aHus
GYHKIIHA.
Tpuronomerpuueckue
GyHKIMH, UX CBOMCTBA U
rpaduKy.

ConepxxaHue y4eOHOro Marepuasa

OO6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHWH (PyHKIuU. YeTHOCTh, HEUETHOCTD,
nepuouyHoCcTh PyHKIMi. CrocoObl 3axanus pynknuii. OOnacTh onpeneneHus u
MHOXECTBO 3HAUYE€HWW TPUTOHOMETPUUYECKHX (YHKIUHA. YEeTHOCTh, HEUETHOCTD,
NEePUOIUYHOCTh TPUTOHOMETpHUecKuX (yHKuui. CBONCTBa U rpaduku QyHKUIUH y
=CcoSX,y=SInx,y=1gx, ) =cIlgX.

IIpakTnyeckoe 3anatue Ne 10. HempepbiBHbIE M TepuoguydecKkue (HyHKIHH.
CgoiicTBa U rpadMKy CHHYCa, KOCHHYCA, TAHT€HCAa M KOTAaHTeHCA.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 2.6
[IpeoOpazoBanue

ConepxxaHue y4eOHOro Marepuasa

Cxatue W pacTshDKeHHE  TpaQuKOB  TPUTOHOMETPHUYECKUX  (DYHKITHI.

OK 01, OK 02, OK 03,
OK 04,0K 05,
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rpaduKoB

[IpeoOpazoBanne rpad)iKOB TPUTOHOMETPUUYECKHUX (DYHKITHIA.

OK 06, OK 07

TPUTOHOMETPHUUYECKUX IIpakTnyeckoe 3anaTue Ne 11. [IpeoObpazoBanue rpadukoB TPUTOHOMETPUUYECKUX 1
GYHKIHA. GyHKIHA.
Tema 2.7 Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedoHo20 mamepuaia: ] OK 01, OK 03, OK 04,
Onucanue Ilocmpoenue u umenue epaghurxos ynkyuil. OK 07
NPOU3600CMEEHHbIX Ipakmuueckoe 3anamue Ne 12. [Ipumepol 3a6ucumocmeri Mexcoy nepemeHHbLMU 6 1 IIK 1.4, IIK 3.2,
npoyeccog ¢ hoMowwio | peanvuuvix npoyeccax. Ilocmpoenue u umenue 2paguxos dynxyuil. IIK 3.3
epauxos gynxyuii Ilpakmuueckoe 3anamue Ne 13. Mcnonv3zosanue ceoticme mpuecoHoMempuyeckux 1

Qyukyull 8 npoGheccUoOHaNIbHBIX 3A0a4ax
Tema 2.8 Copep:xxanue y4e0HOIro MmarepuaJja 1 OK 01, OK 02, OK 03,
Ob6parHsble OO6parHble Tpuronomerpuyeckue GyHkiuu. Mx cBolicTBa u rpaduku. OK 04,0K 05,
TPUTOHOMETPUYECKHE IpakTuuyeckoe 3ausitue Ne 14. OGpaTHbIE TPUTOHOMETPUYECKHME (DYHKIUM U HX 1 OK 06, OK 07
byHKIIUN rpaduxmu.
Tema 2.9 Copep:xxaHue y4eOHOro MmaTepuaJja OK 01, OK 03, OK 04,
Tpuronomerpuueckue VYpaBHeHHe cOs X = a. YpaBHEHHE Sill X = a. YpaBHeHHE tg X = a, ctg X = a. OK 07
yYpaBHEHHUS. Cucremsl | Pemienne TPUTOHOMETPHYECKHX YPAaBHEHHWH OCHOBHBIX THIIOB: IPOCTEHUIITHE IIK 1.4, IIK 3.2,
TPUTOHOMETPUUECKHUX TPUTOHOMETPUYECKUE YPaBHEHMS, CBOJAAIIMECS K KBaJpaTHBIM, pEIIaeMble 1 1IK 3.3
ypaBHEHUH. pa3ioKeHueM Ha MHO>KUTEIH, OJIHOPOJHBIE. [Tpeobpa3zoBanue

TPUTOHOMETPUUYECKUX BbIpaKeHUH. CHCTEMbI MPOCTEHIINX TPUTOHOMETPUUECKUX

ypaBHEHU U

IIpakTyeckoe 3ansaTue Ne 15. TpuroHoMeTpuyecKkue ypaBHEHUs 4
Tema 2.10 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
Tpuronomerpuyeckue [Ipocreiimue TPUTOHOMETPUUYECKHUE HEpPaBEHCTBA. Pemenue 1 OK 04,0K 05,
HEPABEHCTBA TPUTOHOMETPUUYECKUX YPaBHEHUI U HEPABEHCTB, B TOM YHCJIE C MCIIOJIb30BAaHUEM OK 06, OK 07

CBOMCTB (pyHKITUH

IIpakTnyeckoe 3ansaTHe Ne 16. TpuroHomMeTpryecKue HEpaBEHCTBA 2
Pasznea 3. [IpousBoanasi QyHKIumn, ee npuMeHeHHe 32 (2/2)

Copep:xanue yueOHOro MaTepHaJa:
Tema 3.1 OrnpezenieHne YMCIOBOM TMOCIEAOBATEILHOCTH M CIOCOOBI ee 3amaHusi. CBOMCTBa OK 01, OK 02, OK 03,
n ., | YMCIOBBIX TOCHEnoBaTeabHOCTe. OnpeneneHue Mnpezaesia MOCIeA0BaTEIbHOCTH. OK 04,0K 05,

OHATHE TPOU3BOIHOM. o

MopMynsl ¥ mpasuna Breruncnenne  mpenmenoB  mocnenoBaTenbHOcTeW.  Ilpemen  yHkmum  Ha 1 OK 06, OK 07
S —— 6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamienue apryMeHTa. [Ipupamenue IIK 1.4, 11K 3.2,

byakumuu. 3agadd, TPUBOAAIIMNE K TOHATHIO Tpou3BogHOW. OmpeneneHue IIK 3.3

IPOU3BOJHON. AJITOPUTM OTBICKaHHS IPOU3BOIHOM.
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IIpakTnueckoe 3ansitue Ne 17. Yucimosas mnocnenoBatenbHOCTh. [lpenen
MOCJIEIOBATEILHOCTH.

Tema 3.2 [Ipou3sBoHbIe
CYMMEBI, Pa3HOCTH,
MPOU3BEICHHUS, YACTHOTO

Copep:xxanue y4eOHOro marepuaJa:

[TpaBuna quddepennmponanus. Popmynsl auddepeHnrpoBanus.

IpakTuueckoe 3anaTue Ne 18. [Tpasuna u popmynsl quddepeHnmrpoBanus.

Tema 3.3

[IpousBogHbIe
TPUTOHOMETPHUYECKHIX
byakuumii. [TpousBogHas
CJIOKHOM (DYHKITHH.

Conep:xxaHue y4eOHOT0 MaTepHaJia:

Onpenenenue cinoxnoit pynkuu. [IponsBoanas cnoxnoit Gpynkuu. [Ipouszsoanas
TPUTOHOMETPHYECKUX (DYHKIIHI.

IIpakTuueckoe 3ausaTue Ne 19. [IpousBognHas cnoxuoit ¢pyHkuu. [Ipon3BoaHbie
TPUTOHOMETPHUECKUX (QYHKIIHH.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 3.4 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
[Tonsarue 0 | Ilonstue HenpepbiBHON ¢yHKIMKH. CBoiicTBa HempepblBHONW (yHKIHH. CBS3b OK 04,0K 05,
HENPEPBIBHOCTU MEXy HETIPEPHIBHOCTHIO U AP PEepeHIIMPYEMOCTHI0 (PYHKIIUU B TOUKE. AJIITOPUTM OK 06, OK 07
GyHKIIH. Meron | pemieHnst HEpaBEHCTB METOIOM HHTEPBAIOB
UHTEPBAJIOB
Tema 3.5 Copep:xxanue y4e0HOIro MmarepuaJja OK 01, OK 02, OK 03,
I'eomeTrpuuecknuii u | T'eomeTpuueckuil CMBICI MPOU3BOAHOM (QYHKUUMH — YIJIOBOW KOA(PHUIMEHT OK 04,0K 05,
buzndecKuit CMBICII | KacaTenbHOW K TpaduKy (yHKIIMU B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky OK 06, OK 07
IIPOU3BOIHOM. (GyHKUIMU. AJTOPUTM COCTAaBIIEHUS YpaBHEHHs KacaTelbHOW K Tpaduky (yHKIUU

Y=1).

IIpakTnyeckoe 3ansitue Ne 20. ['eomerpuueckuii CMBICI HPOU3BOIAHOMN.

YpaBHEHHE KacaTeIbHOU B OOIIEM BHJIE.
Tema 3.6 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedoHo2o mamepuaia: OK 01, OK 03, OK 04,
Dusuyeckutl cemolen | Quzuueckuti (MexaHudecKuii) CMulCl NPOU3BOOHOU — MCHOBEHHASI CKOPOCMb 6 OK 07
I’lpOMS’@O()HOIZ MOMEHmM 8peMeru (ryv= S'(t) IIK ].4, IIK 3.2,
npogheccuoHanbHbIX 1IK 3.3

3a0ayax

Ilpakmuueckoe 3anamue Ne 21. Qusuueckuu (MexaHuueckui) CcMbiCl
npoU3B00HOU.

Tema 3.7
MOHOTOHHOCTE
¢ynkuuu. Toukn

IKCTpEMyMa.

ConepxxaHue y4eOHOro Marepuasa

Bospactanne u yObIBaHue (YHKIMH, COOTBETCTBUE BO3pacTaHUs U YOBIBAaHUS
GyHKIMM 3HaKy Mpou3BOAHOW. [loHsATHE MPOM3BOMHON BBICHIETO MOPSAKA,
COOTBETCTBHUE 3HAKa BTOPOW MPOU3BOJHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3ke. 3a7auyd Ha MaKCHMyM M MHHHMYM. [IOHSTHE acHMIITOTHI, CITIOCOOBI MX
ompezeneHus. AITOPUTM HCCIeNOBaHUS (YHKIIMU M TMOCTPOCHHS ee Trpaduka C
MIOMOIIBIO TPON3BOIHOU. JIpoOHO - nmuHelHas QyHKIuS.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07
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Tema 3.8 Copep:xxanue y4e0HOIro MmarepuaJja ) OK 01, OK 02, OK 03,
Hccnenoanune ¢ynkuuii | MccnenoBanue GyHKIMHA HA MOHOTOHHOCTD M TIOCTPOCHHE TPadHKOB OK 04,0K 05,
u nocrpoeHue rpadukoB. | [lpakTuueckoe 3amaTme Ne 22. HccnemoBanme (yHKIMI € [OMOIIBIO 6 OK 06, OK 07
MIPOM3BOTHON U TOCTPOCHUE TPadUKOB.
Tema 3.9 Copep:xxanue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
Han6Gonsee U | HaxoxneHne HauOONBIIET0O M HAUMEHBIIETO 3HAYCHUS (QYHKIMH, TOCTPOSHUE 1 OK 04,0K 05,
HauMEHbILIEE  3HAYCHUSA | rpa)UKOB MHOTOUYJICHOB C MCIIOJb30BAaHUEM arlapaTa MaTeMaTHIECKOTO aHaIN3a. OK 06, OK 07
byHKUIMIT IIpakTuyeckoe 3ansTue Ne 23. HaxoxneHue HauOONBIIETO, HAWMMEHBIIETO 3
3HAYECHHS U SKCTPEMAJIbHbIX 3HAUeHUH (YHKITHI.
Tema 3.10 Haxoorwcoenue | Ilpogheccuonanvro-opuenmuposannoe codeprucanue yHeoHo20 mamepuana: ] OK 01, OK 03, OK 04,
ONMUMATLHO20 Haubonvuwee u naumenvuiee 3nauenus yHKyuu OK 07
pesynromama ¢ nomowwto | Ilpakmuueckoe 3anamue Ne 24. Haubonvuiee u naumenvuiee 3Ha4yeHUs QyHKYUU. 1 IIK 1.4, IIK 3.2,
NPOU3800HOU 8 Haxoorcoenue onmumanvrozo pe3yiomama 6 npakmuyeckux 3a0aiax IIK 3.3
NPAKMUYECKUX 340a4ax
Pa3nea 4. IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHUE 14 (1/1)
T 4.1 Copep:xxanue y4e0HOro marepuaJja OK 01, OK 02, OK 03,
HZE?OO.Gpa:%HaH 3ajaun 0 BOCCTAHOBJICHUHM 3aKOHA JBUKEHUS MO U3BECTHOM ckopocTu. IloHsitue OK 04,0K 05,
by, Tpauia HHTETPUPOBAHHUS. O3HakOMJICHHME C TOHSTHEM HEOMPEIAEICHHOIO WHTErpana M OK 06, OK 07
HAX O TEHS! nep3006pa3H0Hvz[J1;1 ¢ynkuun y=f(x). PCH_IGHI/IE} 3a7a Ha CBA3b nepBOOOPa3HOM U 2
HepBOOGpA3HBIX. €€ TPOW3BOJHOM, BBIYMCIICHHE IMEepBOOOpa3HOM i maHHOW (yHkmuu. Tabmuia
HeonpeeneHHiii dbopmyn s _HaxomzeHNe nepBooOpaszHeiX. M3ydeHuWe TpaBHJ BBIYHCICHUS
nHTerpan nepBoobOpa3Hoii. [loHsTHEe HeonpeIeIeHHOTO HHTerpaja
IIpakTuyeckoe 3ansaTue Ne 25, MuTerpan u neppooOpa3zHasi. 4
Tema 4.2 Copep:xxanue y4e0HOro MmarepuaJja
OmnpeneneHHbII 3amauyn, MPUBOASIINE K TOHSATHIO OMPEJEIIEHHOTO HMHTErpajia — O BBIYMCICHUU OK 01. OK 02. OK 03
uHrerpai. [lnomanpb IJIOMIAANM  KPUBOJMHEWHOW Tpamenuud, O nepeMelleHnuu Todku. [lonsTue 2 OI’C 04 OK’ 05 ’
KPUBOJIMHEHHON ONpENeJICHHOTO0  MHTErpaja, TIeOMeTpUYecCKMid U (u3Myeckuii  cMbIch OK 0 6, OK 07’
Tpanenuu. Gopmyna onpeneneHHoro nuaterpana. ®opmyna Herorona-JleliOnuna. ’
Hrrorona-Jleiibuuna. IlpakTuueckoe 3ausitue Ne 26. OnpeefeHHbI HHTErpa 4
Tema 4.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedoHo2o mamepuaia: OK 01. OK 03. OK 04
Onpedenentulii Teomempuueckuil cmvicn onpeodenennoco uumeepana. Dopmyra Hvromona- ] ’ OK 07’ ’
UHMe2Spa 8 HCU3HU. Jlewibnuya. Pewenue 3a0au Ha npumeHeHnue uHmMepand ONA  GbIYUCIEHUS 11K 1.4 TIK 3.2
Qusuueckux senuyun u niowjaoeu IYK 33 -
Ilpakmuueckoe 3anamue Ne 27. [Ipumenenue onpedeneHHo20 uHmezpa OJis 1 ]
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‘ BIYUCTICHUS (DU3UUECKUX 8eTUYUH U naoujadell gueyp

Pa3nes 5. Ctenenn u kopuu. CrenenHas GyHKuIus. 13
Copep:xxanue y4e0HOro MmarepuaJja
[ToHsiTHE KOPHS N-0M CTENEHU U3 IEUCTBUTEIBHOTO Ynciaa. OyHKIIMU KOPHS N-0i
Tema 5.1 N . N 1
Crenernas dyHKIIA, ce C”EGHGHI/I W3 IEUCTBUTEIIBHOTO YHCIIa, UX CBOMCTBA U rpaduku. CBOWCTBA KOPHS n- OK 01, OK 02, OK 03,
CBOHCTEL OH CTEIECHH. OK 04,0K 05,
IIpakTnueckoe 3ansitue Ne 28. BeruucieHnue v cpaBHeHHE KOpHEW. BoinmonHenne 1 OK 06, OK 07
pacyeToB C paAuKaJIaMu.
Tema 5.2 Coaepixkanue yueOHOro MaTepuajia 1 OK 01, OK 02, OK 03,
I[Ipeo6pasoBanus I[IpeoOpa3oBaHue HPPAIIMOHATLHBIX BhIPAKEHHIA. OK 04,0K 05,
BBIpaKEHUH ¢ KOpHAMU | [IpakTnueckoe 3ansTue Ne 29, HaxoxieHue 3Ha4eHHN CTENEHEH ¢ | OK 06, OK 07
N-0ii CTENEHH. palMoOHAIBHBIMU MOKa3aTessiMu. CpaBHEHHUE CTENICHEHN
Tema 5.3 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
CBoiicTBa CTENEHH C [TonsiTHE cTENEHH ¢ TFOOBIM parlMOHANBHBIM MoKa3aTeraeM. CTeneHHble QyHKIINH, 1 OK 04,0K 05,
palMOHAIbHBIM U UX CBOMCTBA M rpa(UKH. OK 06, OK 07
JEACTBUTEILHBIM IIpakTuueckoe 3ansaTue Ne 30. [IpeoOpazoBanue BbIpaXeHU, CoaepKaIIUX 3
MOKA3aTEeISIMHU. creneHu. Pemenne npukiagHbIxX 3a1a4y
Tema 5.4 Copep:xxanue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
Pemienune PaBHOCHIIBHOCTH MPpAIIMOHATBLHBIX YPAaBHEHUN U HEPABEHCTB. METOIBI UX 1 OK 04,0K 05,
VPPALMOHAIIBHBIX pemeHus. Pemenue nppaloHaIbHBIX YPABHEHUN U HEpaBeHCTB. Mcrionb3oBanue OK 06, OK 07
YpaBHEHUU U CBOMCTB CTENEHHON (DYHKIIMHU MIPU PEIICHUN YPAaBHEHHUI  HEPABEHCTB
HEPaBEHCTB. IIpakTyeckoe 3ansaTHe Ne 31. Penienne nppallnoHaJIbHbIX ypaBHEHUN 4
2 cemecTp
Pa3nea 6. IlokasareabHasi yHKuus. 13
Tema 6.1 Copep:xxaHue y4eOHOT0 MaTeUpnaJIa OK 01, OK 02, OK 03,
HokasaTeabHas Crenens ¢ NPOH3BOILHBIM IEHCTBUTENILHBIM IOKa3aTENEM. Omnpenenenue 1 OK 04,0K 05,
(yHKIIL, €¢ CBOMCTBA. NoKasaTebHO’ ¢dbyHKIUH, ee CBOMCTBA U TrpaduK. 3HAKOMCTBO C PUMEHEHUEM OK 06, OK 07
NOKa3aTeIbHON (PYHKITUH.
Tema 6.2 Pemenue Conepxanue yueOHOro Marepuasa OK 01, OK 02, OK 03,
MOKa3aTeIbHBIX Pemenne moka3aTeNbHBIX YpPaBHEHMH METOJOM YpaBHUBAaHHS TIOKa3aTelieH, 2 OK 04,0K 05,
YPaBHEHUH, CUCTEM METOJIOM BBEJIEHUS] HOBOW NMEPEMEHHOH, (PYHKIIMOHAIbHO-TPAUIECKUM METO/IOM. OK 06, OK 07
MOKa3aTeJIbHbIX IIpakTnueckoe 3ansaTue Ne 32. PemieHue mnoka3aTelbHBIX YpPaBHEHUMN, CUCTEM 6
ypaBHEHHUIA MOKA3aTeIbHBIX YPABHCHUI
Tema 6.3 Pemenne Coaep:xkanue yueOHOro MaTepuajia 1 OK 01, OK 02, OK 03,
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MOKa3aTeIbHbIX IIpocreiinie nokasaTeabHbIE HEPABEHCTBA. OK 04,0K 05,
HEPABEHCTB. IIpakTyeckoe 3ansaTue Ne 33. PenieHne nokasareabHbIX HEPABEHCTB 3 OK 06, OK 07
Paznea 7. Jlorapudmpl. Jlorapupmmuyeckas GpyHkums. 20 (1/1)
Tema 7.1 Coaep:xkanue yueOHOro MaTepuajia
Jlorapudm yucina. Jlorapudm uncna. [lecaTuunblii 1 HaTypaJbHBIN JIorapudmel, uncio €. OCHOBHOE
. . 1 OK 01, OK 02, OK 03,
I[GCHTI/I‘-IHBII/I“I/I norapudmmueckoe ToxaectBo. I[lpaBuma geiictBus ¢ norapupmamu. Ilepexon x OK 04.0K 05
HaTypaIbHBIHA HOBOMY OCHOBAHHUIO. ’ .
= OK 06, OK 07
norapudmel, 9UCIO €. IIpakTuyeckoe 3anaTue Ne 34. HaxoxaeHue 3HaueHuUW Jorapupma 10 3
IIPOU3BOJIBLHOMY OCHOBaHUIO. Ilepexo/1 OT 0JIHOr0 OCHOBaHMSI K IPYTOMY.
Tema 7.2 Copep:xxanue y4e0HOIro MmarepuaJja 1 OK 01, OK 02, OK 03,
CaoiicTBa norapugmoB. | CoiictBa sorapudmon. Onepaiius JTorapuhMUPOBAHHUSL. OK 04,0K 05,
Onepanus IpakTuueckoe 3ansirue Ne 35, BorunciieHre U cpaBHEHHE JIOTapHU(PMOB. 3 OK 06, OK 07
J0rapu(pMUPOBAHHUS.
Tema 7.3 Copep:xxanue y4eOHOIro MmarepuaJja OK 01, OK 02, OK 03,
Jlorapugmuueckas Jlorapugmuueckas QyHKIUSA U €€ CBOUCTBA. 1 OK 04,0K 05,
GyHKIIHSI, €€ CBOWCTBA. OK 06, OK 07
Tema 7.4 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 03, OK 04,
Pemenue [Tonsitue morapudmudeckoro ypaBHeHus. Ormepainus NOTCHIMPOBaHUSA. 1pu OK 07
JOTapuPMHUECKUX OCHOBHBIX METOJ[a pelIeHHs Jorapu(pMUUECKUX YpaBHEHH: ()YHKIIMOHAIBHO- 2 IIK 1.4, 11K 3.2,
YPaBHEHHI U HEPABEHCTB | rpadWyecKuii, METOJ] TMOTCHIIMPOBAHUS M METOJ BBEICHHUS HOBOHM MEpEeMEHHOM. [IK 3.3
Jlorapudmuueckre HEpaBeHCTBA.
IIpakTuyeckoe 3ansaTue Ne 36. JlorapudmupoBaHne © NOTEHIUPOBAHUE )
BBIPAKCHU.
IpakTuyeckoe 3anaTue Ne 37. Pemenue norapuyMuuecKux ypaBHEHHH. 4
Tema 7.5 Copep:xxanue y4e0HOro MmarepuaJja OK 01, OK 02, OK 03,
Cucremsl AJNTOPUTM pELICHHUs CUCTEMBI YpaBHEHHH. PaBHOCHMIIBHOCTD JTOrapru(pMUYECKIX | OK 04,0K 05,
a0rapu(pMHUECKUX YPaBHEHMI U HEPABEHCTB. OK 06, OK 07
ypaBHEHUU
Tema 7.6 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yueoH020 mamepuana: OK 01, OK 03, OK 04,
Jlocapugpmer 6 npupode u | Ipumenenue  nocapugma. Jloeapupmuueckas  cnupare 6  npupoode. Eé 1 OK 07
MexHuKe. MamemamuyecKkue ceoucmaea IIK 1.4, IIK 3.2,
Ipakmuueckoe 3anamue Ne 38. [lpubnuoicennvie 6blYUCICHUS U  PEULCHUS. ; IIK 3.3

NPUKIAOHbIX 3a0ay. Jlocapugmul 6 npupode u mexnuxe.
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Pa3znea 8. JiieMeHTHl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOATHOCTEM. 20 (/1
Tema 8.1 Copepxanue yueOHOro MaTepuaJia 1 OK 01, OK 02, OK 03,
OcHOBHBIE TIOHATHUS [lepecTaHOBKH, pa3MellleHUs, COUYETAHHUSI. OK 04,0K 05,
KOMOHMHATOPHKH. IIpakTnyeckoe 3ansaTue Ne 39 Vcropus pa3BUTHsI KOMOMHATOPUKH, €€ POJIb B OK 06, OK 07
pa3muuHbIX chepax yemoBeueckon aesTenbHOCTH. [IpaBuiia KOMOWHATOPHKH. 3
Penrenne koMOMHATOPHBIX 3a/1a4. Pa3menieHus1, coueTanus ¥ NepecTaHOBKH.
Copep:xxanue y4e0HOro MmarepuaJja
Tema 8.2 CoBMecTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOITHOCTH CYMMBI 1 OK 01. OK 02. OK 03
CoOpITHE, BEPOSATHOCTH | COOBITHNA. Y CJIOBHASI BEPOSITHOCTh. 3aBUCHMbIC U HE3aBUCUMBIE COOBITHS. Teopembl OK 0 4 OK 0 5’ OK 07’
coObiTus. CloKeHHE U | O BEPOSITHOCTH MPOU3BEACHUS COOBITHIA. K ’1 4 HI& 39
YMHOXEHUE IMpakTyeckoe 3ansaTue Ne 40. Kinaccudeckoe ornpeiesicHue BEpOSITHOCTH. HI& 33 -
BEPOSITHOCTEN CBolicTBa BEpOSATHOCTEN, TEOPEMA O CyMME BeposATHOCTEH. ClioskeHue 1 3 )
YMHOXEHHE BEPOSITHOCTEH.
Tema 8.3 Coaep:xkanue yueOHOro MaTepuajia
JuckpeTHas ciiydaiiHas Buapl cnyuaiineix BenuuuH. OnpeesieHne TMCKPETHON CIy4ailHOM BETMYHUHBI. 1 OK 01, OK 02, OK 03,
BEJIMYMHA, 3aKOH €€ 3aKOH pacnpenesieHus] JUCKPETHOM ClydyailHOW BeIMYUHBI. E€ uncioBbie OK 04,0K 05,
pacrpeneneHusl. XapaKTEPUCTHUKHU. OK 06, OK 07
IIpakTnueckoe 3ansitue Ne 41. [Tpukiannasie 3agaum. 4
Tema 8.4 Coaep:xkanue yueOHOro MaTepuajia
3amaun MaTemaTuueckol | Bapuanumonusii psj. [Tonuron yactoT u ructorpamma. CTaTUCTHYECKHE 1 OK 01, OK 02, OK 03,
CTaTHCTHUKH. XapaKTEPUCTHKH psifa HAOII0AaeMBbIX TAaHHBIX OK 04,0K 05,
IIpakTnyeckoe 3ansitue Ne 42, [IpeacraBieHne JaHHBIX. 3a1a4d MAaTEMAaTUUECKON 4 OK 06, OK 07
CTaTUCTHKH B MPO(ECCHOHABHBIX 3a/1a4ax
Tema 8.5 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue yuedH020 mamepuana:
Beposmnocmw 6 Omuocumenvnas  yacmoma  cobvlmus, — CBOUCMBO €€ YCMOUYUBOCHIU. OK 01, OK 03, OK 04,
npogeccuonanbHbix Cmamucmuuyeckoe onpeoenenue eeposimunocmu. OyeHKa 8eposimHOCMU COObIMUSL. 1 OK 07
3adauax. Cocmaenenue | Ilepsuunas — obpabomka  cmamucmuyeckux  Oaunvlx. I paghuueckoe — ux 1IK 1.4, IIK 3.2,
mabnuy u ouazpamm Ha | npedcmasnenue. Haxoowcoenue cpeonux xapakxmepucmux, Haba00aemvlx OAHHbIX IIK 3.3
npaxkmuxe. Ilpakmuueckoe 3auamue No 43. Cocmasnenue maoauy u OUazpamm Ha npaKmuxe. 1
Pa3nes 9. YpaBHeHHs1 M HEPaBeHCTBA. 16 (1/1)
Tema 9.1 Copep:xxanue y4e0HOro marepuaja OK 01, OK 02, OK 03,
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHUI M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI 1 OK 04,0K 05,
ypaBHEHUH U PaBHOCHUJIBHBIX TIEPEXOJ0OB B YPaBHEHUSAX M HepaBeHCTBax. OOIme MeToabl OK 06, OK 07
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HepaBeHcTB. O01He
METObI pCHICHUS.

pelleHus] YpaBHEHHIA: TEpeXo ] OT PaBeHCTBA (PYHKIMI K PaBEHCTBY apryMEHTOB
JUTSE MOHOTOHHBIX (DYHKIIHMA, METOJ Pa3lIOKEHUsT Ha MHOXHUTEIH, METO]] BBEIICHUS
HOBOU MEpeMEHHOM, (PYHKITMOHAIbHO-TpahIeCcKrii METO/I.

IIpakTueckoe 3ansaTue Ne 44. KopHu ypaBHeHUH. PaBHOCWIIBHOCTD YpaBHEHHH.

N 3

[IpeoOpa3zoBanne ypaBHEHUIA.
Tema 9.2 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
['padpuaeckuit Meron | O0mme MEeTO bl PEIICHHUST HEPABEHCTB: MEPEX0]T OT CPABHEHUS 3HAUCHUN (DYHKITHI OK 04,0K 05,
pelieHus YPaBHEHUH, | K CPAaBHCHHIO 3HAYCHUN apTyMEHTOB JJI1 MOHOTOHHBIX (DYHKIIUN, METOJ] 1 OK 06, OK 07
HEPaBEHCTB. WHTEPBAJIOB, PyHKIIMOHAIbHO-Tpadudeckuii MeToA. [ padudecknii MeTo 1 pereHus

YPAaBHEHUN U HEPABEHCTB.

IIpakTnyeckoe 3ansitue Ne 45. OCHOBHbBIEC IPUEMBI PEIICHUSI YPABHEHUH U 4

HEpPaBEHCTB.

IIpakTnyeckoe 3ansitue Ne 46. Pemenne cucteM ypaBHEHUN. 3
Tema 9.3 Copep:xxaHue y4e0HOro Mmarepuaja OK 01, OK 02, OK 03,
YpaBHeHus u Onpenenenust monyis. Packpeitue Moayns o onpenenenuto. [Ipocreiimme 1 OK 04,0K 05,
HEPABEHCTBA C MOIYJIEM. | ypaBHEHHS U HEPABEHCTBA ¢ MOJyseM. [[puMeHeHne paBHOCUIIBLHBIX IEPEXO/IOB B OK 06, OK 07

OTIpe/ICNICHHBIX THITAX YPAaBHEHUN M HEPABEHCTB C MOIYJIEM.
Tema 9.4 Copep:xxaHue y4eOHOro MmaTepuaJja OK 01, OK 02, OK 03,
YpaBHeHUs 1 | 3HaKOMCTBO ¢ napameTpoM. [Ipocreiinie ypaBHEHNS U HEPAaBEHCTBA € 1 OK 04,0K 05,
HEPABEHCTBA C | mapaMeTpoM. OK 06, OK 07
napaMeTpamH.
Tema 9.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yueoH020 mamepuana: J OK 01, OK 03, OK 04,
Cocmasnenue u pewenue | Cocmasnenue u peuienue npopheccuoHaibHblx 3a0ay ¢ NOMOWbI YPAGHEHU. OK 07
npogheccuonanvrvix Ilpakmuueckoe 3amamue Ne 47. Haxoowcoenue HeuzsecmHol GeluUyUHbL 8 IIK 1.4, IIK 3.2,
3a0ay ¢ NOMOWDBIO | NPOGhHeCcCUOHANbHBIX 3a0a4ax 1 1IK 3.3
ypasHeHuu.
Pa3nes 10. IlpsivMble ¥ IJI0CKOCTH B IPOCTPAHCTBeE. 16 (1/1)
Tema 10.1 Copep:xxanue y4e0HOro MmarepuaJja
OcHOBHBIE IOHATHS IIpenmer crepeomerpun. OCHOBHBIE MOHATUS (TOYKa, HpsiMas, IUIOCKOCTb, OK 01, OK 03, OK 04,
CTEPEOMETPHH. npoctpancTBo). OCHOBHBIE  aKCHOMBI  cTepeomeTpuu.  Ilepecekaromuecs, OK 07
Pacnonoxenue npsAMBIX | mapasleNbHble UM CKpeliuBaroniuecs  mpsmble. [lpu3Hak W cBoMcTBa 1 IIK 1.4, 11K 3.2,
Y TJIOCKOCTEH. CKPEITUBAIOIINXCS TPSAMBIX. YTOI MEXIy NpsIMBIMH B TpocTpaHcTBe OCHOBHBIE I[IK 3.3

IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 10.2 Coaep:xkanue yueOHOro MaTepuajia 1 OK 01, OK 02, OK 03,
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[TapannenbHOCTB
OpsIMBIX,  TPSIMOM U
IUIOCKOCTH, IINTOCKOCTEH.

[TapamnmensHble TpsiMass U TUIockocTh. Ompenenenne. [lpusnHak, cBoiicTBa (C
nokazarenbeTBoM). [lapannensuble mockoctu. Omnpexnenenue. IIpusHak, cBolicTBa
(¢ nmokazarenbcTBOM). Terpasap u ero nsnemeHthl. [lapannenenunen u ero
asieMeHThl. CBOICTBA IPOTUBOINOJIOKHBIX I'PaHEl U IUaroHaiel napasuieienunea.
ITocTpoeHue ceueHui.

IIpakTyeckoe 3ansitue Ne 48. [Ipu3Haku B3aMMHOIO PacHOJIOKEHUS IMPSAMBIX.

OK 04,0K 05,
OK 06, OK 07

Yron mexay npsiMmeiMu. B3anmMHoe pacnoyio)KeHHe NPSMBIX U TIIOCKOCTEH. 4
Tema 10.3 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
[leprieHAMKYISIPHOCTH [lepnienaukynsipubie npsimbie. [lapamienbHbie Npsmble, MNEPHEHAUKYISPHBIE K 1 OK 04,0K 05,
OpSAMBIX,  NPAMOM W | mocKocTH. [Ipru3HaK neprneHaAuKyIIpHOCTH MPSIMOM M IUIOCKOCTH. OK 06, OK 07
IIOCKOCTH, IIOCKOCTEH. | [IpakTudeckoe 3ausaTue Ne 49, TlepreHUKyIsp U HAKIOHHAS K TUIOCKOCTH. YTOJ 3

MEX1y IPSIMOI U IJIOCKOCTBIO
Tema 10.4 Copep:xxanue y4e0HOIro MmarepuaJja OK 01, OK 02, OK 03,
[lepnenqukysmsip u | [lepnenaukynsp v HakjaoHHas. Teopema O TpexX MEPHEHIUKYISApAX. YTOJd MEXAY OK 04,0K 05,
HakynoHHad. TeopemMa o | mpsiMOii M TUIOCKOCTBIO. YTOJNI MEXKIYy IUIOCKOCTSAMH. lleprneHauKynspHbIe 1 OK 06, OK 07
TPEX NEPIEHIUKYIApaX. | IUIOCKOCTH. [Ipu3Hak mepneHAMKYISpHOCTH  IUlocKkocTe. PaccrosiHus B

IPOCTPAHCTBE.

IpakTnyeckoe 3ansaTue Ne 50. TeopemMbl 0 B3aUMHOM PACIHOJI0KEHUU MPSIMON U 3

IJIOCKOCTH. Teopema 0 Tpex NeprneHIuKyIspax.
Tema 10.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yueoH020 mamepuania: OK 01, OK 03, OK 04,
Ilapannenvhule, Axcuomvr  cmepeomempuu.  IlepnenouxynapHocms — npaMou U NIAOCKOCMU, OK 07
nepneHoOuKyIspHbie, napanierbHoCmy 08yx NPAMbBLX, nepneHoOuK)IsApHvle NJIOCKOCMU, 1 IIK 1.4, IIK 3.2,
cKpewusarouuecs NepneHoOuKyIapHocms  niaockocmeu. Pacnonooicenue npamvix u niockocmeti 6 1IK 3.3
npamvle. Pewenue 3adau. | npocmpancmee. Ckpewusarowyuecs npsimole
Iipsmeie u nrockocmu ¢ | Ilpakrudeckoe 3ausatue Ne 51. Ilapannenvrnoe npoekmuposanue u e2o c60UCMEa.
npocmpancmee Bzaumnoe pacnonosicenue npocmpancmeennvix ¢ueyp. Pewenue npaxmuxo- 1

OpPUEHMUPOBAHHBIX 3A0aY
Pasznen 11. KoopauHatsl 1 BEeKTOPbI 12 (1/3)
Tema 11.1 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
JlekapToBBl KOOPIMHATHI | JIekapTOBBI KOOPAMHATHI B MPOCTpaHCTBe. [IpocTeiimme 3agadn B KOOPAMHATAX. 1 OK 04,0K 05,
B IIPOCTPAHCTBE. | PaccTostHME MEX Ty ABYMST TOUKaMH, KOOPJMHATHI CEPEUHBI OTPE3Ka. OK 06, OK 07
Paccrosaue Mexny | Ilpaktudeckoe 3ansitue Ne 52. JlelictBus c Bekrtopamu. JlekaproBa cucrema
JBYMsI TOYKAMH. | KOOPJIMHAT B MPOCTPAHCTRE. 3
Koopaunatsl  cepenuHbl
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OTpe3Ka

Tema 11.2 Coaepixkanue yueOHOro MaTepuajia
BekTtopsl B | Bextopsl B npocTpancTBe. Cli0KEHHE U BHIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA OK 01, OK 02, OK 03,
IIPOCTPAHCTBE. VYron | Ha uwncno. Kowmrmnanapuele BeKTOpbl. CKalgpHOE NPOU3BEACHUE BEKTOPOB. ) OK 04,0K 05,
MEXY BEKTOpaMH. | Pa3nokeHue BEKTOpa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTtel BeKTOpa, OK 06, OK 07
CkansipHoe CKaJIIPHOE MPOMU3BEICHNE BEKTOPOB B KOOPAMHATAX, YroJl MEXIY BEKTOpPaMH, Yroi
IIPOU3BEIEHNE BEKTOPOB. | MEX]Y MPSAMOM U MIOCKOCTHIO, YTOJ MEXKY MIOCKOCTIMHU. Y paBHEHHE TNIOCKOCTH
IIpakTnyeckoe 3ansTHe Ne 53. PaccrosHue Mexay Toukamu. JledicTBus c 2
BEKTOPaMH, 3aJaHHBIMU KoopauHaTamMu. CKaJIIpHOE MPOU3BEICHNE BEKTOPOB.
Tema 11.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue yuedoHo20 mamepuana: ] OK 01, OK 03, OK 04,
llpaxmuxko- Pewenue npakmuko-opueHmuposanHvix 3a0ay Ha KOOPOUHAMHOU NIOCKOCMIU. OK 07
OPUEHMUPOBAHHbIE Ipakruueckoe 3amsitue Ne 54. Buiuucnenue paccmosmuil u niowaoeu Ha 1IK 1.4, IIK 3.2,
3a0ayu Ha | koopounammoi niockocmu. Konuuecmeennvie pacuemot 3 IIK 3.3
KOOPOUHAMHOU
NIIOCKOCTU.
Pa3nes 12. MHOTOrpaHHMKH M TeJIa BpallleHUs 35(2/3)
Tema 12.1 Coaep:xkanue yue0HOro MaTepuajia
Bepumna, pebpa, rpann | [Tonsitrie MHOrorpanHuka. Ero sjmeMeHTHI: BepIIMHBI, peOpa, rpaHu. JlmaroHais. 1 OK 01, OK 02, OK 03,
MHOTOTpaHHHKA Ceuenue. Bolnykiible M HEBBITYKIJIbIE MHOTOTPAHHUKH. OK 04,0K 05,
IpakTnyeckoe 3ansiTue Ne 55, Pa3nuyHbie BUbI MHOTOTPaHHUKOB. MX 1 OK 06, OK 07
n3o0paxenus. CedyeHus, pa3BepTKH MHOTOTPAaHHUKOB
Tema 12.2 Copep:xxanue y4e0HOIro MmarepuaJja OK 01, OK 02, OK 03,
[Ipu3zma, ee [onarue nmpusmsl. Ee ocHoBanust u OokoBble TpaHu. Bricota mpusmel. Ilpsmas u OK 04,0K 05,
COCTaBJIAIOIINE, CEUCHHE. | HAKJIIOHHAs npusma. [IpaBuiibHas npusma. E€ ceuenue. 1 OK 06, OK 07
[IpsiMas 1 npaBUIIbHAA
PU3MBIL.
Tema 12.3 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
[Tapamnenenunen, KyoO. [Tapamenenunes, CBOMCTBA MPSIMOYTOJILHOTO Mapajuienenumneaa, kyd. Cedenue 1 OK 04,0K 05,
Ceuenue ky0a, Ky0a, mapajuienenunesa. OK 06, OK 07
napajienenuneaa. IIpakTuyeckoe 3anaTue Ne 56. [Tpuzma: npsimasi, HAKJIOHHAsL, TIPABUIIbHASL. )
[Mapannenenunen, Kyo
Tema 12.4 Coaepixanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
[Tupamupa, ee [Tupamuga u ee snementsl. Ceuenue nupamusl. [IpaBunpHas nupamuga. 1 OK 04,0K 05,
COCTaBJIAIONIMUE, CeYeHHE. | YceueHHas nupamua. [Inomaas O0KOBOI U OTHON MOBEPXHOCTH MPU3MBI, OK 06, OK 07
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[IpaBunbHasg nupamua.
YceueHHas nupamMua.
BbokoBas n moyHas
MOBEPXHOCTh MPU3MBI,

IMUupaMHuJbl.

IIpakTuyeckoe 3ansaTue Ne 57. [Tupamuaa u npusma, mwionaayu NOBEPXHOCTH
IIPU3MBI, TUPAMHUJBL.

MTAPaAMUJIBI.
Tema 12.5 Coaep:xkanue yue0HOro MaTepuajia OK 01, OK 02, OK 03,
CummeTtpus B KyOe, CumMeTpHsi OTHOCUTEIBLHO TOYKH, TIPSAMOH, TIIoCKOoCcTH. CuMMeTpus B KyOe, OK 04,0K 05,
napajuienenunese, napajuieJenunese, npusmMe, Mupamuie. OK 06, OK 07

npusMe, nupamuie.

IIpakTnyeckoe 3ansitue Ne 58. Bunbl cummeTpuii B mpoctpancTBe. CuMMeTpust
MHOT'OI'PaHHUKOB.

Tema 12.6 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yueoH020 mamepuana: OK 01, OK 03, OK 04,

Ipumepor cummempuii 6 | Cummempust 8 npupooe, apxumexmype, mexHuke, 8 Obimy OK 07

npogheccuonanbuvlx Hpaxkmuueckoe s3anamue Ne 59. [lpumepor cummempuii 6 npopheccuoHaIbHbix IIK 1.4, IIK 3.2,

3a0auax 3a0a4ax IIK 3.3

Tema 12.7 Coaepixkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,

[IpaBuibHBIE ITonsiTHe MpaBUIBLHOTO MHOrOrpaHHUKU. CBOKCTBA MPABUIIBHBIX MHOTOTPAHHUKOB. OK 04,0K 05,

MHOTOTPaHHMKH, X IpaxkTuyeckoe 3ansitue Ne 60. IIpaBuibHbIE MEHOTOTPAHHUKH, UX CBOMCTBA. OK 06, OK 07

CBOICTBa

Tema 12.8 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,

Humuaap, ero Humuaap u ero snemenThl. CedeHue MuHHpa (TTapajuieIbHOe OCHOBAHHUIO U OCH). OK 04,0K 05,

cocrasisiromue. Cedenue | Pa3Beprka i pa. OK 06, OK 07

UIMH]IPA.

Tema 12.9 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,

Konyc, ero | Konyc u ero snementsl. CedeHue KoHyca (MmapauielbHOe OCHOBAHHIO 1 OK 04,0K 05,

cocrapysgromue. CedeHne | mpoxosiiee yepe3 BepIInHy), KOHUUECKHe ceueHus. Pa3BepTka KoHyca. OK 06, OK 07

KOHYcA. VYceuennsiit konyc. Ero oopasyromnias u Beicota. CeueHne yCeueHHOro KOHYyCa.

YceueHHbli KoHYC. | [IpakTuyeckoe 3ansiTue Ne 61. 1lwnaap u koHyc. YceueHHbIN KOHYC.

Ceuenue YCEYEHHOT 0

KOHYCA.

Tema 12.10 Copep:xxaHue y4e0HOro Mmarepuaja OK 01, OK 02, OK 03,

Hlap u chepa, ux Tap u cdepa. Bzanmuoe pacnonoxxenue cepsl u miockoctd. Ceuenue mapa, OK 04,0K 05,

CEeueHMUs. cepsl. OK 06, OK 07
IIpakTyeckoe 3ansitue Ne 62. Illap u chepa, ux cedenus. OCHOBHBIE TTIOHATHS

Tema 12.11 Coaep:xkanue yueOHOro MaTepuajia OK 01, OK 02, OK 03,
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ITonstne 00 o00OBEME
Tena. OTHolIeHHE
00BEMOB TTOIOOHBIX TEJI.
O0BeMBl ¥ IUIOLIANA

[Tonsitue 00 oObeme Tena. OO0BeM KyOa, MPSAMOYTOJIBHOTO MapajuIe/IeIHIIe/a.
O6bem mpu3Mbl u muinuHApa. OTHOMIEHHE 00BEMOB MOMOOHBIX Ten. OO0bEeMbI
nupamMubel 1 Konyca. Oobem mapa. [lnomaam moBepxHOCTEH Tell.

IIpakTnyeckoe 3ansiTue Ne 63. Boruncienue miomaneit 1 00eMoB.

OK 04,0K 05,
OK 06, OK 07

MOBEPXHOCTHBIX Tell 4
Tema 12.12 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue yuedoHo20 mamepuana: OK 01, OK 03, OK 04,
Kombunayus Kombunayuu ceomempuueckux men. Mcnonvzosanue komounayuii MHO202PaAHHUKOS ] OK 07
MHO202PAHHUKOB. U men 6pawjeHus 8 NPAKMUKO-OPUEHMUPOBAHHbIX  3adayax. Ilnowaou 1IK 1.4, [IK 3.2,
T'eomempuueckue NnoGepxXHocmell KOMOUHUPOBAHHBIX 2eOMEMPULECKUX Mell IIK 3.3
KOMOUHAYUU Ha Ilpakmuueckoe 3anamue Ne 64. Vcnonvsosanue KOMOUHAYUL MHO2OZPAHHUKOS U ]
npakmuxe. mejl 6paujeHusi 8 NPAKMUKO-OPUEHMUPOBAHHBIX 3A0aAYAX

Ilpakmuueckoe 3anuamue Ne 65. [ eomempuueckue KOMOUHAYUY HA NPAKINUKE. ]

IIpumepol cummempuil  cneyuanrbHOCMAX MeXHOLO2ULECK020 NPOQPuis
Koncyapranumn 10
IIpome:kyTOo4YHas aTTecTanus B GopMe JK3aMeHa 6

Bcero 250
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JUCIATLIMHBI

3.1. MaTepuajibHO-TEXHUYECKOe o0eclieyeHne peajau3anun padodeil mporpaMmMmbl
Peanuzanus paboueil mporpamMmbl JTUCIHMIUIMHBI OOecrieyeHa HaludueM Y4eOHOTo
kabmnHeTa MaTeMaTUUECKNX TUCHUAIIINH, Nel108

O6opynoBanue yaeOHOTO KaOuHeTa:

- y4eOHO-HarIggHble MOCOOUs (KOMIUIEKTHI TaONuIl: mepBooOpasHble, (GopMynsl u
npaBuna  auddepernupoBanus, (HOpMyJabl  TPUTOHOMETPUH,  TaOnWIAa  3HAYCHUH
TPUTOHOMETPUYECKUX (QYHKIIHH, HOpPMYITBI IPUBEICHUS );

- IUIAKTHYECKUE MaTepHaibl (3aJaHus Uil ayTUTOPHBIX CaAMOCTOSITEIBHBIX padoT, ,
HK3aMeHa U JIp.);

- TeXHHYECKHE CpeACTBa 0OydeHHUs (TEPCOHANBHBIH KOMITBIOTEP, MYJIbTUMEIUITHOE
o0opy/oBaHWE: KOMIBIOTEp C BbIXOAOM B MHTepHeT — | mIT., MyJIbTHMEIUA IMPOECKTOP
(mepeHocHo#) — 11mIT., 3KpaH MPOEKIIMOHHBIN (TIEPEHOCHOM) — 11T,

- TIporpaMMHOE o0ecrieueHue: JTUICH3NOHHOE TPOrpaMMHOe o0ecreueHrne o0Iero u
crienanbHoro HasHadeHuss Microsoft Windows (moroBop Ne 7810 ot 14.09.2021 o
30.11.2022), Microsoft Office Professional Plus (moroBop Ne 7810 or 14.09.2021 mo
30.11.2022), Zoom (6ecmuiatHas Bepcusi) — cBOOO1HO-pactipoctpansemoe [10.

3.2. UnopmannonHoe odecnevyeHne peaausanun padoueil mporpaMmmbl
Jlis peanuzaniid mporpamMmbl 00IIe00pa30BaTeNbHON JUCIUIUIMHBI OMOTUOTEUHBIN
(GOHJT UMEeT MeyaTHbIe, JICKTPOHHBIC 00pa3oBaTeIbHbIC M HHPOPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHHKH

1. Anrebpa m Hayama wmartemarmueckoro anamusa. 10-11 xmaccel. ba3oBwii u
yTIyOJICHHBIN YPOBHH : y4eOHHK JjIsl 001eo0pa3oBaTenbHbIx opranu3anuii / 111, A. Anumos,
0. M. Konsarun, M. B. TkaueBa [u ap.]. - 10-e u3n. crep. - Mocksa : IIpocsemenue, 2022. -

463 c. : puc., Tabm. - (Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a,
reoMerpust). - ISBN 978-5-09-087759-6. - Tekct : HenocpeACTBEHHBII.
2. MaremaTtuka : anrebpa W Hadajia MaTeMaTHYECKOTO aHAlM3a, TEOMETpPHSI.

I'eomerpust. 10 - 11 xiacesl : yuyeOHUK 111 00111€00pa30BaTENIbHBIX OPTaHU3AIM | 6a30BBIN U
yrayonennbii ypoBau / JI. C. ArtanacsH, B. ®. Byry3os, C. b. Kagomues [u mp.]. - 8-e
uznanue. - Mocksa : [Ipocsemenue, 2020. - 288 c. : rpad. - ISBN 978-5-09-073883-5. —
TeKcCT : HemocpeCTBEHHBIN.

3. MaremaTuka : anrebpa U Hayaja MaTeMaTudeckoro ananusa. ['eomerpus. 10 -
11 xmaccel : 0a30BBIA W yrayONEHHBIM YpOBHU : y4eOHUK HJisi 001I1e00pa3oBaTebHBIX
opraam3aruii / JI. C. AranacsH, B. @. byry3os, C. b. Kagomues [u np.]. - 10-e u3z., crep. -
Mockaa : IIpocBemenne, 2022. - 287 c. : ui. - (MI'Y - mikose). - [['eometpus. 10 - 11 kmacc].
- c. 278. - ISBN 978-5-09-087645-2. - TekcT : HEoCpeACTBEHHBI.

3.2.2 JlonoJHUTEAbHbIE HCTOYHUKHU
1. Hamuurep, B. A. IT'eomerpusi: cTepeoMeTpUUYECKHE 3aJadd Ha MOCTPOCHUE :
yaeOHOe mocooue JiIs cpeaHero npodeccruonanbHoro odpazosanus / B. A. Jlanuarep. — 2-¢

u3n. — MockBa: WM3parensctBo IOpaiit, 2023.— 189c.— (IIpodeccuonanpuoe
obpazoBanue). — ISBN 978-5-534-05735-5. — Texkcr : anektpoHHbI // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515380 (mara oOpammenus:
14.03.2023).

2. JNamuarep, B. A. MaremaTuka: 3amauyn ¢ MoayjeM : ydeOHOe Mocobue s
cpenHero npodeccuoHanbHOro oopasoBanus / B. A. Jlanunrep. — 2-e u3., HCIP. U JIOT. —
Mocksa : U3marensctBo FOpaiit, 2023. — 364 ¢. — (Ilpodeccronansaoe o6pa3zoBanue). —
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ISBN 978-5-534-04793-6. — Texkcrt : anektpoHHblit // OOpa3oBarenbHas miardopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/515055 (nara oopamenus: 14.03.2023).

3. Hanmunrep, B. A. Maremaruka: norapupMU4ecKue ypaBHEHUS U HEPaBEHCTBA :
yaeOHoe rmocobue 11 cpenHero nmpodeccuonanbHoro oopazosanus / B. A. Jlanunarep. — 2-e
u3n., uchnp. um gon. — MockBa : HMsgarensctBo [Opaiit, 2023. — 176 c¢. —
(ITpodheccuonanvuoe oopazoBanue). — ISBN 978-5-534-05316-6. — TekcT : 27EKTPOHHBIH //
Oo6pazoBarenpHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514874 (nmata
obpamenus: 14.03.2023).

4. Nanunrep, B. A. Maremaruka: TPUrOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA !
yaeOHoe mocobue 11 cpennero nmpodeccruonanbHoro oopazosanus / B. A. Jlanuarep. — 2-¢
u3l., uchnp. m gon. — MockBa : HMsgarensctBo [Opaiit, 2023. — 136 c. —
(ITpodheccuonanvuoe oopazoBanue). — ISBN 978-5-534-08453-5. — TekcT : 27EKTPOHHBIH //
Oo6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nmata
obpamenus: 14.03.2023).

5. Jamunrep, B. A. Meroauka oOydeHHsI CTEPEOMETPUU TOCPEICTBOM pEIICHUS
3a/1ay : yaeOHoe mocodue ist cpeaHero npodeccuonaabHoro oopazosanwms / B. A. Jlanurrep.
— 2-e u3n., ucnp. u gon. — Mocksa : UznarensctBo IOpaiit, 2023. — 370 c. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-04873-5. — TekcT : 27EKTPOHHBIH //
Oo6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (nmata
obpamenus: 14.03.2023).

6. Jlapun, C. B. Anrebpa: MHOrowIeHH! : yueOHOe ocobue ais By3os / C. B. Jlapun.
— 2-e u3M., ucnp. u aon. — Mocksa : U3marensctBo FOpaiit, 2023. — 136 ¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-07825-1. — Tekcr : snexTpoHHbIH // Obpa3oBarenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/515450 (nmata oOparmenus:
14.03.2023).

6. IllunaweB, B. C. Marematuka : y4eOHUK M TPAKTHKYM IS CPEIHETO
npodeccuonanbHoro oopazosanus / B. C. [llunaues ; nox penakuueit A. H. Tuxonosa. — 8-
e u3m., mepepad. m gom. — MockBa : M3marenbctBo [Opaiir, 2023. — 447 c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-13405-6. — TekcT : 31€KTPOHHBIH //
O6pa3zoBarenpHas miaatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549 (nata
obpamenus: 14.03.2023).

3.2.3 UndopmanuoHHbIe pecypchl

1. Maremaruka : [caiiT] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm -
(mata obpamenus: 15.04.2023). — TekcT: 2IEKTPOHHBIN.

2. Marematuka : [caiiT| - http://www.bymath.net/index.html - (mata oOpamenus:
15.04.2023). — TekcT: 31EKTPOHHBIM.

3. Maremaruxka : [caiiT] - http://www.intuit.ru/courses.html - (1ata obpamenus:
15.04.2023). — TekcT: 2neKTpOHHBIN
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHMHSI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KOHTpO.HB U OLCHKA PaCKPbIBAKOTCA UYCPC3 MUCHUIINIMHAPHBIC PC3YJIbTAaThl, YCBOCHHLIC
3HAHHUS W MPUOOPETEHHBIE 00YJaIONTMMUCS YMEHUS, HApaBJICHHBIC Ha (POPMUPOBAHUE OOIIMX

npoecCHOHABHBIX KOMIIETCHITHIA

Pesynbrarel 00ydeHus

IToka3zaTenu oneHKH

Tun orleHOYHEBIX

(Bmanenwmsi, ymenusi, OK, T1K) MCpOTpHATHH

Baagern/3HaTh:
BIIaJIceT METOJIaMH JTIOKa3aTeNbCTB, | [IpakTnyueckue

BJIaJICHHUE METOJaMH | aJITOPUTMaMHU pellieHust 3aaad; yMmeHue | 3aHatust Ne 1-65
JTI0Ka3aTeIIbCTB, anroputMamMu | GOpMyIIHPOBATh OMpeieieHus], akcuoMbl U | TectupoBanue
perieHus 3a7a4; YMEHHE | TEOPEMBI, TPUMEHATh MX, NPOBOAUTH | JlenoBbIe UTPHI
dhopmynupoBaTh OTIpENIeTICHUs, | I0KA3aTENbHbIE PACCYXKIECHHUS B  XOJ€ | Tesuchl
aKCHOMBI M TEOPEMBbI, MPUMEHSTH | pELICHMs 3a/1a4; KoHcoekTol
WX, TIPOBOJUTH JIOKa3aTelIbHbBIC Coo0IIeHus
pacCyXacHusa B XOIAC PCHICHUA Brimonuenue
3ajaq, 3K3aMEHAIIMOHHOT' O
OK 01, OK 02, OK 3, OK 4, OK 05, TecTa

OK 6,0K 7,1IK 2.2, TIK 3.2

JlenoBbie Urpbl

Ymersb:

yYMEHHE OIEepUPOBaTh MOHATUSMU: | YMEET ONEPUPOBATh MOHATUAMHU: cTerneHb | [IpakTuueckue
CTeNeHb YHuCIa, Jiorapudm 4Yucia; | yucia, aorapupm 4YHUCIIa, ymeer | 3aHsaTHs Ne 27-38
yYMEHHE BBINIOJHATh BBIYUCIICHUE | BBHINIOJNHATh BbIUMCICHHE 3HaueHud u | TectupoBanue
3HaUEHUH W  Tpeodpa3oBaHUs | MPeOOpPa3OBAHUS BBIPAKEHH I co | Paznmen 1-12
BBIDOXEHUII €O  CTEMEHSMU U | CTENEeHIMHU u norapudmamu,

norapudmamu,  TpeoOpazoBaHUs | MPeOOPa3OBaHUS APOOHO-PAITMOHATBLHBIX
IpOoOHO-pallOHAIBHBIX BBIpAKEHUI;

BBIPAKCHU;

OK 01, OK 4, OK 6, OK 7

YMEHUE OINEepUpPOBATh MOHITUSMU: | yMEET ONepUpoOBaTh nousitusamu: | [lpaktuueckue
palMoOHaIbHBIE, HPpaAlUOHAJIbHBIC, | pallMOHAJIbHbIE, WppanuoHanbHbie, | 3aHsaTug Ne 15, 16;
IMoKa3aTellbHbIE, CTEIICHHBIE, | ITOKa3aTeIbHEBIC, creneHHsbIe, | Ne29-30

norapu(MuIecKue,
TPUTOHOMETPUYECKUE YPaBHEHUA U
HEPaBEHCTBA, MX CHCTEMBI;

OK 01, OK 3,

norapu@mMuuecKue, TPUTOHOMETPHUUYECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

YMEHHE ONEpPHPOBATh MOHITHUIMHU:
¢byHKIMSA, HETpepblBHAS (YHKINA,

POU3BOIHAS, nepBooOpazHasi,
OTIpeJIeICHHBI HMHTETpajl; yMEHUe
HaXOJHUTh IPOU3BOIHEIE
3JIEMEHTaPHBIX GbyHKITUH,
UCTIONB3YS CTIpaBOYHBIC
MaTepHabl; UCCIIEI0BATh B

MpOCTEHINX caydasX (YHKIUH Ha

yMeeT OIIEpUPOBATH HOHATHAMHU:
byHKIHA, HeIpepbIBHAS byHKIMA,
MPOU3BOIHAS, nepBooOpasHa,
oTpeIeIeHHbIN UHTETpa; yMEHHue
HAXOJUTh TPOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIUH, UCTIONB3Ys CIpaBOYHBIC

Marepuaibl; UCCIEI0BaTh B MPOCTEHIINX
ciydasx (yHKIUM Ha MOHOTOHHOCTS,
HaXOJUTh HauOOJNbIIME U HAUMEHbIINE

MOHOTOHHOCTb, HAXOJIUTh | 3HAUeHUs (YHKIMNA; CTPOUTH TpaduKu
HauOoyplIME M HAMMEHBIIHWE | MHOTOWICHOB c HCIIOJIb30BAHUEM
3Ha4eHUss  (YHKUMH;  CTPOUTH | ammapara MaTeMaTHYeCKOro  aHalu3a;

[IpakTHueckue
3aHsaTus Ne 17-26
TectupoBanue
Pasnen 1-12
CoobmeHus
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rpaduxu MHOTOYJICHOB C | IPUMEHSTh TPOU3BOAHYIO TPHU pPELICHUU
UCTIOJIb30BAHUEM amrmapara | 3aJa4 Ha JBUKCHHE; pellaTh MpPaKTHUKO-
MaTeMaTHYeCKOro aHaJINM3a; | OpUEHTUPOBAHHbBIE 3a/1auu Ha

OPUMEHSATh  NPOHM3BOJIHYIO TP | HAMOOJbIINE U HAUMEHBIINE 3HAUYCHHSI, Ha

pelleHny 3aJady Ha JABI)KEHHUE; | HaXOXKICHHE MyTH, CKOPOCTH u

pemarpb MPAaKTUKO- | YCKOPEHHUS;

OpUEHTHUpPOBAaHHBIE  3a/Jaydl  Ha

HauOonplIMe W HaMMEHBIINE

3HAYEHUS, HAa HAXOXIEHHE IYTH,

CKOpPOCTH M YCKOPEHHS;

OK 7

YMEHHUE ONEpUpPOBATh MOHATHIMHU: | yMEET OIEepPUPOBATH nonatusmu: | [IpakTuueckue
panroHaIbHAs byHKIMs, | panoHanbHas (GYHKIWS, TOKa3arenbHas | 3aHsaTus Ne 4-14
MIOKa3aTeabHas byHkuus, | GyHKIMA, CTETIEHHAs ¢ynkuus, | TectupoBanue
CTeneHHas byHKIM, | TorapudpMuUecKas bynkuwms, | Pasnen 2, 5, 7
norapupmMuuecKas (GyHKIHUSA, | TPUTOHOMETPUYECKHE ¢ynkuuu, | CoobOuieHus
TPUTOHOMETpUYECKHE  (YHKIUH, | OOpaTHbIe (YHKIIMH; YMEHHE CTPOHUTH

oOpatHble  (GYHKUMH;  yMeHHE | rpaduku M3YYEHHBIX byHKINH,

CTpOUTh  TIpaUKu  HU3YYEHHBIX | UCHOJIB30BaTh TIpadUKU TPU U3yYECHUH

GbyHKIMH, HMCMONB30BaTh TpadUKH | MPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUN

OpyU  WU3YyYEHHH TPOLECCOB U | 3aa4 U3 APYTUX Y4eOHBIX NMPEAMETOB U

3aBUCUMOCTEH, IPU PEILICHUH 3ajiay | 3a7ad W3 peajbHOM >KU3HHU; BBIpAXKAaTh

U3 JpPYrux y4eOHbIX HpeaMeToB M | hopMylaMu 3aBHUCHUMOCTHU MEXY

3aJjady = M3 pealIbHON  JKU3HU; | BEIMYMHAMU;

BBIPAXKATh dbopmynamu

3aBHCUMOCTH MEX/y BeTUUYNHAMH;

OK 01, OK 02

YMEHHE pelaTh TEeKCTOBBIE 3a/laud | yMEeT peliaTh TEKCTOBbIE 3amaul pasHbIX | [IpakTuueckue

pa3HBIX THUIOB (B TOM 4HCIIE Ha
NPOIEHTHI, JOJW M YacTH, Ha
IBWXKEHHE, paboTy, CTOMMOCTb
TOBapOB M YCIyT, HAJIOTH, 3aJa4u
u3 00JIacTH YHpaBIICHHUS JTHYHBIMU
u CEMEMHBIMU duHaHCAMM);
COCTaBIIATh BBIPAKCHUS,
ypaBHEHMs, HEpPaBEHCTBA M HX
CHCTeMBI 110 YCJOBHIO 33/1a4H,
UCCIIEI0BATh MOJYYEHHOE PEIICHUe
U OLEHWBATh IIPaBJONOO0OHOCTD
pe3yIbTaToB;

OK 06

TUTIOB (B TOM YHCJIE Ha TPOIICHTHI, TOTH U
9JacTH, Ha JABWXKEHHE, PaboTy, CTOMMOCTh
TOBAapOB W YCIYT, HAaJOTH, 3aJaddl H3
06HaCTI/I YIIpaBJICHUA JIMYHBIMH )41
ceMelHbIMU  (pUHAHCAMH);  COCTaBJIATh
BBIPpAXKCHUSA, YpPaBHCHUSA, HCPABCHCTBA H
UX CHCTEMBI 10 YCIOBHIO  3ajauyH,
HCCIICAO0BAaTh TIOJYUCHHOC pPCIICHHUEC U
OLICHUBATh NPaBJoNo100HOCTh
PE3YIIbTATOB;

3aHaTuA Ne 1, 2,
41-43
CoolmieHus
JlenoBbIe Urpbl
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YMEHHE ONEePUPOBATh TOHSTHIMHU:
cpenHee apudmernueckoe,
MeauaHa, HanOOJIbIIIEE u
HAaMMCHBIIICE 3HAYCHHUsS, pa3Max,
THCTIepCHS, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOO0Pa,;
YMEHHUE U3BJICKATh,
UHTEPIPETUPOBATh HWHPOPMAIIHIO,
NPEJCTaBICHHYI0 B TaONMIaX, Ha
auarpammax, rpadpukax,
OTPaKAIOIIYI0 CBOWCTBA pPEATbHBIX
MPOLIECCOB 51 SIBJICHUI;
NpeACTaBIATh  MHPOpPMAIUIO  C
MOMOIIIBI0 TAOJUI] M JHArpaMM;
UCCIIEIOBATh CTaTUCTHUYECKHUE
JaHHbIE, B TOM  4YHCJIE€ C
IPUMEHEHHEM rpaduIecKux
METOJIOB U 3JICKTPOHHBIX CPEJICTB;

OK 05, I1K.2.2

YMEET OINEepPHPOBATH MOHSATHUSIMH: CpeIHEe
apupmMeTHyecKoe, MeauaHa, HauOoibIIee
W HauMeHbIlee  3HAYCHHs, pa3Max,
JHCIIepCUsi, CTaHAAPTHOE  OTKJIOHEHHE
YHUCJIOBOT'O HabOPa;

yMeeT U3BIEKaTh, HMHTEPIPETUPOBATH
WHOPMAIIHIO, NPeJICTaBICHHYIO B
Tabnmuiax, Ha JAMarpammax, rpadukax,
OTpaKAIOIIYIO CBOMCTBA peaTbHBIX
MPOLIECCOB ¥ SIBIICHUH; MPEACTaBIATh
nHpOpMaIUIO C TOMONIBI0 TaOMUIl |
JIUarpamMM; HCCIEI0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCJIE C MPHUMEHEHHEM
rpa@UUecKUX METOJOB M DIEKTPOHHBIX
CpE/CTB;

[IpakTnueckue
3ansTus Ne 39-43
TectupoBanue
Pazpnen 8

YMEHHE ONEepUPOBATh MOHATHIMHU:
CIy4alHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTD CITy4aifHOTO
COOBITHS;  YMEHHE  BBIYHCIATH
BEPOSITHOCTh C HCIOJIB30BaHUEM
rpaguYecKuX METOAOB; PHUMEHSTh
(bopMyIIBI CIIOKEHHUSI U YMHOKEHUS
BEPOSITHOCTEH,  KOMOHMHATOPHBIE
¢bakTel 1 GOPMYNBI NIPU pEIICHUU
3a7a4; OILECHHWBAaTh BEPOSTHOCTU
peanmbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4aifHBIMH BEJINYNHAMU;

OK 4, OK 6

yMeeT OIIEpUpOBaTh MOHSITHSIMHU:
CITyJalHBIN OMBIT U CIy9alHOE COOBITHE,
BEPOSTHOCTh  CIy4YalHOTO  COOBITHS;
YMEHHE  BBIUHCIATH  BEPOATHOCTH  C
UCTOJIb30BaHUEM TpaUUECKUX METOJIOB;
NPUMEHATh  (POPMYNBI  CIIOXKEHUS U
YMHOXEHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIC (aKThl U (HOPMYIBI MPU
pElIeHNN 3a/ay; OLICHMBATh BEPOSITHOCTU
peabHbIX  COOBITUH; 3HAKOMCTBO  CO
CIIy9aliHBIMH BEIMYMHAMH,

IIpaxTrueckue
s3ausaTust Ne 39-43
Coo0menns

yYMEHHE OIEepUPOBATH IMOHATUSIMU:
TOYKa, npsimasi, MIJIOCKOCTB,
MPOCTPAHCTBO, JIBYT'PaHHBIA yrol,
CKpEIMBAIOIINECS MpsIMBIE,
napayienbHOCTb u
MEPIEHIUKYIAPHOCTE IIPAMBIX U
TJTIOCKOCTEM, yroma MEXKY
IPSMBIMH, YIOJ MEXAYy IPsIMOM U
MJI0CKOCTBIO, yroi MEXY
IJIOCKOCTSIMH, ~ PAcCTOSTHUE  OT
TOYKH /0 TUIOCKOCTH, PacCTOSIHUE
MEXAY  IOpPAMBIMH,  PacCTOSHUE
MEXAYy  IUIOCKOCTSIMHM,  YMEHHUE
HCIIOJIB30BATh IIPU PCHICHUHA 3alda4d
U3Y4YeHHbIE (AaKTBl U TEOPEMBbI
ITaHUMETPUH,; YMCHUC OLCHUBATH
pa3Mepbl 00BEKTOB OKPY’KaIOIIErO
MHUpA;

OK 05

yMEEeT OINEepUpPOBATh MOHATHAMHU: TOYKa,
npsMasi,  IUIOCKOCTh,  IPOCTPAHCTBO,
ABYTPaHHBI ~ YTOJ, CKPEUIMBAIOLINECs
psIMbIE, napajieIbHOCTh "
HNEepPHEeHUKYIIIPHOCTD HPSMBIX "
IUTOCKOCTEH, YroJl MEXy MPSIMBIMH, YTOJI
MEXAYy TpSIMOM W IUIOCKOCTBIO, YTOJ
MEXJY TUIOCKOCTSIMH, pPAacCTOSHHE OT
TOYKHU JIO0 TUIOCKOCTH, PACCTOSIHUE MEXIY
TPSIMBIMH, paccrosiHUe MEXAY
IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MPU
pelieHn 3ajad  HM3y4eHHble (AKTBl U
TEOPEMBI TUTaHUMETPUH; yMEHHE
OLICHUBATH pa3Mepbl 00BEKTOB
OKPYKAIOIIEr0 MHPA;

[IpakTrueckue
3aHaTHs Ne 48-51
TectupoBanue
Paznen 10

YMCHUC OIICPUPOBATH IMOHATHUAMMU:

IIOHATUAMMU:

yMeeT OIIEpUpPOBAThH

IIpakTueckue
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MHOTOTPAHHUK, CE€YEHHE | MHOTOTPAHHUK, CEUYCHHE MHOTIOTpaHHMKA, | 3aHsATUA No 55-65
MHOTOTpaHHUKA, KyO, | Ky0, mapaienenumnes, npu3ma, nupamuza, | TectupoBanue
napasiesenumne], npusMa, | purypa MU TIOBEPXHOCTh  BparmieHus, | Pazgen 12
nupamuza, Gpurypa ¥ mOBEpPXHOCTH | IIMJIMHAP, KOHyc, map, chepa, cedenus | CooOumeHHs
BpallleHus, WIWHAP, KOHYC, IIap, | GUrypsl BpallleHus, MJIOCKOCT,

cdepa, CeUeHHS ¢urypsl | kacaromascs cdepsl, HWIMHIpPA, KOHYCa,

BpallleHus, IJIOCKOCTb, | TUIOIIAIh MOBEPXHOCTH MUPaMHU/IbI,

Kacaromasics chepsl, IIIMHIpPA, | IPU3MbI, KOHYyCa, MHJIWHIpPA, TUIOMIATh

KOHyCa, IUIOMIab TOBEPXHOCTH | chepbl, oOBeM Kyba, MPSIMOYrOJIHHOTO

MUpPaMHIBI,  TPHU3MBL,  KOHYCA, | MapajuleNienuIea, MUPAMHUIbI, TPU3MBI,

UWIMH]PA, IIomaas chepbl, 00beM | HWIMHIpaA, KOHyca, IIapa;  yMEHHE

KyOa, NPSMOYTOJBHOTO | H300pakaTh MHOTOTPAaHHUKHU u
napajuiesienumnesaa, MUPaMHJIbI, | IOBEPXHOCTH BpPAILLEHUS, UX CEYEHHS OT

MPU3MBI, IWIMH]PA, KOHYCa, I1apa; | PyKH, c TIOMOIIIBIO YePTEKHBIX

yMeHHE n300paXkaTh | THCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB;
MHOTOTPAaHHUKMA U TIOBEPXHOCTH | yMEHHE paCIo3HaBaTh CUMMETPUIO B

BpAllleHUs, UX CEYEHHUS OT PYKH, C | IPOCTPAHCTBE; yMEHHE  pacro3HaBaTh

MTOMOIIBIO YEPTEKHBIX | IPABHIbLHBIE MHOTOTPAaHHUKY;

MHCTPYMEHTOB UM 3JIEKTPOHHBIX

CPeACTB; YMEHHE paclO3HaBaTh

CUMMETPUI0O B  IPOCTPAHCTBE;

YMEHHE pacro3HaBaTh MPaBUIIbHBIC

MHOTOTPaHHUKU;

OK.01, OK 02, OK 3

yYMEHHE OIEepUPOBATH TMOHATUSMU: | YMEET OIIepUpPOBaThH noustusimu: | [Ipaktuueckue
JBUKECHHE B IPOCTPAHCTBE, | IBWKEHHE B NPOCTpaHCTBE, M000HBIE | 3aHATHS Ne 60-61
moA00HbIE buryps B | GUrypel B TPOCTPAHCTBE;, HCIONB30BaTh | CooOIeHUs
MIPOCTPAHCTBE; UCIOJIb30BATh | OTHOLICHHUE IUIOMIA/IeH MOBEPXHOCTEH U

OTHOIIIEHUE momasel | 00beMOB MOAOOHBIX (DUTYp TIPH PEIICHUH

MOBEPXHOCTEH u 00BEMOB | 3a71a4;

MoAOOHBIX (UTYp TIpH pElICHUH

3ajady;

OK 01, OK 02, OK 7

YMCHHE BBIUUCIISTH | yMEEeT BBIYHCTISITh reomerpruueckue | [Ipaktudyeckue
reOMETPUYECKHUE BEJIMYUHBI | BEJTUYMHBI (JUTHMHA, YTOJI, TJI0Maas, 00beM, | 3aHsaTus Ne 52-63
(mmuHA, yroy, TUIOMIANb, OOBEM, | TUIOMIAAL  MOBEPXHOCTH),  HCIONB3YS

IoUIa1b MOBEPXHOCTH), | U3y4yeHHBIE (POPMYIIBI U METO/IbI;

UCIIOJNIB3YSl M3YYCHHBIE (HOPMYIIBI U

metonsr; OK 7

YMEHHE OIEepPUPOBATH TMOHSATHUSIMU: | yMEET OTIepUPOBATH noHsTusimu: | [IpakTuueckue
MPAMOYTOJIbHAs CHUCTEeMa | MPSIMOYroJbHAsl ~ CUCTeMa  KOOpJUHAT, | 3aHsATUs Ne 52-54
KOOpJMHAT, KOOPJAWUHATHI TOYKH, | KOOPAMHATHI TOYKH, BEKTOP, KOOPIAMHATHI

BEKTOp, KOOPAMHATHI  BEKTOpA, | BEKTOPa, CKAJSPHOE MPOU3BEACHHE, YO

CKaJIIIPHOE TPOM3BENEHHE, Yroj | MeXAY BEKTOpaMH, CyMMa BEKTOpOB,

MEXIy BEKTOPaMH, CyMMa | IpOM3BEJCHHE  BEKTOpa Ha  YHUCIO;

BEKTOPOB, IPOM3BEJACHHE BEKTOpA | HAXOJUTh C  IOMOINBIO  HM3yYEHHBIX

Ha YHCJIO; HAaXOJIWUTh C IOMOIIBIO
U3YYEHHBIX (OPMYJI KOOPAMHATHI
CEepEelMHbl  OTpE3Ka, pPACCTOSHHE
MEXKY ABYMsI TOUKaMU;

OK.01, OK 02, OK 3, OK 6

(dbopMyIl KOOpIMHATHI CEpeANHBI OTpe3Ka,
paccTostHuE MEXAY ABYMSI TOUKAMU;

YMEHHE BBIOMPATh MOAXOMSINUN

yMeeT BBIOMpaTh MOIXO SN H3y4YEeHHBIN

IIpakTueckue

35




W3y4YEHHBI METOM ISl PEIICHHS

3aga4u, Ppacrio3HaBaThb
MaAaTeMAaTHYCCKUC Q)aKTI)I n
MAaTCMAaTHYCCKUC MOACIN B

MPUPOJTHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHUE

IIPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKHX OTKPBITUI
POCCHUICKON u MHPOBOM
MaTEeMaTU4YeCKOU HAYKH;

OK 6, 1K 3.2

METOJ TUIS peleHus 3aJ1a4H,
pacro3HaBaTh MareMaThyeckue (PakTbl u
MaTEeMaTHYECKHE MOJENH B NPUPOIHBIX U
OOIIIECTBEHHBIX SBICHHUIX, B HCKYCCTBE;
YMCHHE IIPUBOJIUTH IIPUMEPBI
MAaTE€MaTUYECKUX OTKPBITUN POCCUNCKOU U
MHPOBOM MaTEMAaTHUYECKON HAYKH.

3ausaTus Ne 1-65
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