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PaGouas mporpamma aucuuIUIMHBI pa3zpaboraHa Ha ocHoBe (DenepallbHOro CTaHAApTA
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cnenuanucToB cpeanero 3BeHa B coorBeTcTBUU ¢ PI'OC CIIO mno cnemmansHoctu 44.02.01
JlomkonsHOE 0Opa3oBaHue.

1.2. MecTO0 AUCHUIIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CIEHHAJINCTOB
cpe/iHero 3BeHa

Jucuunnuza «Mamemamuka» BXOAUT B 010K 00111€00pa30BaTeIbHON MOATOTOBKH.

1.3. Lenmu u 3aga4u JAUCHUIVIMHBI — TpPe0OBaHUSL K Ppe3yJbTaTaM OCBOCHHS
AUCHUIIMHBI.

B pesynbmame oceoenusi oucyuniuHvl 00y4aowuiicss O0IHCeH 3HAMb/NOHUMAMb.

— 3HaueHUE MATeMAaTUYeCKOW HAayKW JUIsl PEIICHHUs 3a/lady, BOSHHUKAIONIMX B TEOPUU U
MPaKTHUKE;

— BO3MOXHOCTH NPHUMEHEHHUS MaTeMaTHYeCKUX METOJOB K aHAINU3Y U HCCIIEOBaHHUIO
MIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

— pOJb MPAaKTUKHA 1 (OPMHUPOBAHUS M PA3BUTHA MATEMaTHYECKOH HAyKH;, HCTOPHIO
pa3BUTHSL MOHATHS YMCIA, CO3/IaHUS MAaTEMaTHUECKOrO aHaiu3a, BO3HUKHOBEHHS U Pa3BUTHS
reOMETPHUN;

— YHUBEPCAJbHBIA XapakTep 3aKOHOB JIOTMKM MaTeMaTUYeCKUX pacCyKICHHH, HX
PUMEHUMOCTD BO BCEX 00JIACTAX UEIOBEUECKOM eI TeIbHOCTH;

— BEpOSITHOCTHBIN XapaKTep pa3INYHbIX MIPOLECCOB OKPYIKAIOLIETO MUPA;

AJITEBPA

yMeTh:

— BBINOJIHATH apu(PMeTHYeCKue AeUCTBUS HAJ YUCIAMHU, COYeTasl yCTHbIE U TUChbMEHHbIE
MIPUEMBI, IPUMEHEHUE BHIYUCIUTENIbHBIX YCTPOMUCTB;

— HAaxXxoIuTh MNPUONMKEHHbIE 3HAUYEHUS BEJIMYMH U TOTPELIHOCTH BBIYMCIICHUH
(aOcostoTHAs U OTHOCHUTENIbHAS ); CPABHUBAThH YHCIIOBBIE BBIPAKEHMUS,

— HAXOJIUTh 3HAYEHHs KOPHS, CTETEHH, Jorapupma, TPUTOHOMETPUIECKIX BBIPAKEHHHA
Ha OCHOBE OIpEAEICHUs, HCHOJb3ys NpU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA;
10JIb30BaThCs MPUOIMKEHHON OLEHKOM M MPUKUAKON NP MPAKTUYECKUX pacueTax;

— BBINOJIHATh MNPeoOpa3oBaHMs BBIPAXKEHUH, NpUMEHSS (OPMyJIbl, CBSI3aHHBIE CO
CBOWCTBaMH CTETIEHEH, JTOrapuMoB, TPUTOHOMETPHUECKUX (DYHKIIHIA;

— HCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUSA U YMEHMS B MPAKTUYECKOW JESITENbHOCTH U
MIOBCEJTHEBHOM JKM3HM I NPAaKTUYECKUX pacdyeToB Mo ¢opmynaM, BKIOYas (HOopMyIsl,
COJIepIKAINe CTETNCHU, PaIUKaIIbl, JOrapu(PMbl U TPUTOHOMETPHUECKUE (YHKIUHU, HCIIOIB3YS
IIpU HEOOXOTUMOCTH CIIPABOYHBIE MaTepHalIbl U MPOCTEHILINE BHIYUCIUTENIBHBIE YCTPOHCTBA.

OYHKIUU U TPAOUKHU

yMeThb:

— BBIUUCIIATH 3HAYCHHE (PYHKLHUH I10 33JJaHHOMY 3HAYCHHIO apryMEHTa IpU pa3IMyHbIX
croco0ax 3aaHust QyHKIIHH;

— OMpeneNnsiTh OCHOBHBIE CBOMCTBA YHMCIOBBIX (YHKIMH, HJUTIOCTPUPOBATH HMX Ha
rpadukax;

— CcTpouTh TpaduKH H3YYEHHBIX (YHKIHH, WUTFOCTPUPOBATH MO TpaduKy CBOWCTBA
AJIEMEHTAPHBIX (QYHKIIHH;

— HCIIOJIb30BATh MOHATHE (PYHKLIMU JJIs ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINYUH;

HCI0JIL30BATH NPHOOPETEHHbIC 3HAHUS M YMEHHSA B IPAKTHYECKOM JeATeJbHOCTH H
MOBCEAHEBHOM KM3HM: /IS ONUCAHHUSA C TOMOINBIO (DYHKIWMIA pa3inUYHBIX 3aBHCHMOCTEH,
NpeCTaBIeHUs UX IrpaUuecKu, UHTEpIpeTaly rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb:

— HaXOJUTh MPOU3BOIHBIEC FTTEMEHTAPHBIX (DYHKIIHIA;



— HCMOJb30BaTh MPOU3BOAHYIO JJIsl H3y4eHUs CBOMCTB (YHKIMH M IOCTPOEHHS
rpa¢uKoB;

— MPUMEHATh MPOU3BOAHYIO JUISl MPOBENEHUS MPHUOIMKEHHBIX BBIYMCICHHM, peliarh
3aJ]auy MPUKIIAJTHOTO XapaKTepa Ha HaAX0X/IeHHUEe HauOOJbIIero 1 HAMMEHbBILEro 3HaUCHUS,

— BBIUMCIIATH B MPOCTEHINMX CIydasX IUIOMAQAM U OOBEMBI C HCHOJIH30BAHHUEM
OIpEJICIEHHOT'O UHTErpaa;

HCI0JIL30BATH NPHOOpeTeHHbIEe 3HAHUSI M YMEHHS B IPAKTHYECKOMH e TeJIbHOCTH H
MOBCEAHEBHOM JKM3HM JJIs: pELICHUS MPUKIAJHBIX 3a7ad, B TOM YHCIE COLMAIBHO-
HSKOHOMHYECKUX M (PU3MUECKUX, HA HAMOOJBIINE W HAaUMEHbBIINE 3HAUCHUS, Ha HAaXOXJICHHUE
CKOpPOCTH U YCKOPEHHSI.

YPABHEHUSA U HEPABEHCTBA

yMeTh:

— pewmarb palMoHalbHbIE, MOKa3aTelbHbIE, JOrapupMUUECKUE, TPUTOHOMETPHUUECKUE
YpaBHEHHUS, CBOJASIIMECS K JIMHEWHBIM U KBaJpaTHBIM, a TaKKe aHAJOTWYHbIE HEPaBEHCTBA U
CUCTEMBI;

— UCTOJIB30BaTh Tpa@UUECKUl METOJ PEIICHUs] YpaBHEHUH U HEPaBEHCTB; W300pakaTh
Ha KOOpDAMHAaTHOM IIJIOCKOCTH pEUICHUs YpaBHEHUIH, HEpaBEHCTB U CHCTEM C JIByMs
HEU3BECTHBIMY;

— COCTaBJIATh U pellaTh ypaBHEHHS W HEPABEHCTBA, CBS3bIBAIOIIME HEU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE PUKIAAHbBIX) 331a4ax.

HCINOJIb30BAaTh NPHOOpeTeHHbIE 3HAHUSI M YMEHHUS] B IPAKTHYECKOH 1eATeJbHOCTH U
NMOBCEeHEBHOM JKM3HHU: JUIsl INOCTPOCHHUS M HCCIENOBAaHUS IPOCTEHIIMX MaTeMaTUYECKUX
MOJIEIEH.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

yMeThb:

— pewmarb MpocTelre KOMOMHATOpHBIE 3aJayd METOAOM Iepedopa, a Takke C
MCTIOJIb30BAaHUEM M3BECTHBIX (POPMYIL;

— BBIYHCIATH B IPOCTEHININX CITydasx BEPOATHOCTU COOBITHI Ha OCHOBE IMOJICYETa YUCIIa
HCXOJIOB;

HCINOJIb30BAaTh NPHOOpeTeHHbIE 3HAHUSI M YMEHHUS] B IPAKTHYeCKOH 1eATeJbHOCTH U
MOBCEeHEBHOM KU3HU: JUIsl aHAIM3a PEaJIbHBIX YHMCIOBBIX JAHHBIX, MPEACTABIECHHBIX B BUMC
auarpamm, rpaukoB; aHaau3a HHPOPMAIUN CTaTUCTUYECKOTO XapaKkTepa.

I'EOMETPUA

yMeTb:

— pAacro3HaBaTh Ha YepTEKaX U MOJENSAX MPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCUTH
TpEXMEpHbIE OOBEKTBI C WX ONUCAHUSAMM, HW300paXEHUSIMHM; OIUCBHIBATH  B3alMHOE
pacroyio’keHre MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU CYKICHUS 00
3TOM PACIOJIOKEHHH;

— aHaJIM3UpOBaTh B IMPOCTEHIIMX CIy4yasX B3aWMHOE pACIONIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

— u300pakaTh OCHOBHBIE MHOTOTPAHHUKU M TeEJa; BBIMOJIHATH YEPTEKHU IO YCIOBHUIM
3ajay;

— CTpPOMTH IpOCTEHIINe CeYyeHUs KyOa, MPU3MBbl, TUPAMHU/IBL;

— pemath IUIAHUMETPUYECKHME U MPOCTEHMIINE CTEPEOMETpPUYECKHE 3a/Jayd  Ha
HaXO0KJeHHE TeOMETPUUYECKUX BEJIMYMH (JIIMH, YIJIOB, IUIOIIAzed, 00bEMOB);

— HCMOJIb30BaTh MPH PEIICHUN CTEPEOMETPUUECKUX 3ajiau IJIaHUMEeTpuUecKrue (PaKkTbl U
METO/IBI;

— MPOBOJUTH JOKa3aTelbHbIE PacCyKJICHHS B X0/1€ PELICHUs 3a/ay;

HCI0JIL30BATH NPHOOpeTeHHbIEe 3HAHUSI M YMEHH B IPAKTHYECKOMH e TeJIbHOCTH H
MOBCEAHEBHOM JKW3HM: I UCCIElI0BaHUS (MOJENHUPOBAHUS) HECIOXKHBIX MHMPAKTUYECKUX

5



CUTyalluii Ha OCHOBE M3Y4YEHHBIX ()OPMYJ M CBOMCTB (PUTyp; BBIYUCICHHUS 0OBEMOB M IJIOLIAICH
MOBEPXHOCTEH TMPOCTPAHCTBEHHBIX TEJ, NMPU PEHICHUH NPAKTUYECKUX 3a]lad, UCHOJb3ys INpHU
HEO0XOIMMOCTH CIIPABOYHUKU U BBIYMCIUTEIbHbBIE YCTPOUCTBA.

1.4. KosinuecTBO 4aCOB HA OCBOEHME NMPOIrPaMMBbI AMCHMILINHBI:
MaKcUMaJibHas ydeOHas Harpyska obydatomierocs 328 4acoB, B TOM YHCIIE:
o0si3aTenbHAs ayIUTOpHAs Harpyska oOydJarorerocs 234 Jaca.

2. CTpyKTYypa M colep:KaHue TUCHHUILIMHBI

2.1. O0bem yueOHOM AMCUMILINHBI M BUbl Y4eOHO# padoThI

Bun yue6HO# paboThI O6bem yacoB

MakcumanibHas yueOHasi Harpy3ka (BCero) 242
Ob6s3arenbHas ayuTopHasi yueOHasi HarpysKa (Bcero) 156
B TOM YHCIIE:

JIEKINH 78

[IPAKTUYECKUE 3aHATUS 78
DopMbI NPOMEKYTOUYHON aTTECTAIIMU 110 AUCHUTUIAHE:
KonTposibHas paboTa 1 cemectp
9K3aMeH 2 cemecTp




2.2. TemaTnyeckuii VIAH U COAEPKAHME JUCHUILTHHBI

HaunmenoBanme Coneprxkanne yu4eOHOT0 MaTepuaa, JJabopaTopHbie padOThI M MPAKTHIECKUE 3aHATHS, O6bem | YpoBeHB OCBOCHHS
pa3aesioB U TeM camocTosITeNbHasl paboTa 00yJarImuXCsi, KypcoBasi paboTa (IIpoeKT) 9acoB
1 2 3 4
1 CEMECTP
BJIOK 1 AJITEBPA 103
yac
Pasznea 1. Pa3Burtue nonsitusi 0 uncjae. Kopuu u crenenun 10
1. Ilenble u panOHANIbHBIEC YKCIIA. [eCTBUTEIbHBIC YHCTIA. 2 N
Tema 1.1. 2. IlpubnmxeHHbIe BBIYUCICHHUS. Penp ORYKTHBHbIH
o [IponyxTuBHBIN
Pasgurue nonsitusi 0 | 3. KopeHs crenenu n > 1 u ero cBOMCTBA
ynciae. Kopun n CamocTosiTe1bHasi padoTa o0yuawmmxes: padboTa ¢ ydeOHbIM MaTepUaIoM 2
cTeneHu PEKOMEHIyEeMOM JTUTepaTyphl U JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PECYPCAMU U
COCTAaBJICHHE OMOPHOro KoHcHekTa 1o Teme: «KopeHb crenenu n > 1 1 ero CBOMCTBay.
IIpakTH4yeckoe 3aHsATHE: 2
Tema 1.2. 1. CreneHsb ¢ palluOHAIBHBIM [10KA3aTEIEM U €€ CBOMCTBA. [TpoyKTHBHBIH
CTeneHs ¢ 2. IloHsATHE O CTENEHU C IEUCTBUTEIIBHBIM [TOKA3ATEIIEM.
PANHOHAILHBIM 3. CBOICTBA CTEIIEHHU C JEUCTBUTEILHBIM IIOKA3ATEIEM.
NMoKa3aTe/jieM U ee CamocrosiTesibHast padora o0yuarwmuxcsi: Pemenre yrnpaxHeHui U 3ajaHui, 4
CBOiiCTBA. (hopMUPYIOIINX MTOHSATHE KOPHS CTETIEHU N > 1 ¥ ero CBONCTB; CTENEHHU C
palMOHAJIbHBIM [MOKA3aTEJIEM U €€ CBOMCTB.
Pasznea 2. Jlorapudgm u npeodpazoBaHue NPOCTEHIINX BbIPAKEHUH 14
Tema 2.1. 1. Jlorapudm gucia. OCHOBHOE JIOTapUPMUIECKOE TOKIECTBO. 2 PenpoaykTuBHBIi
Jlorapupm 2. Jlorapudm npousBeieHNs, 4aCTHOTO, CTETICHH; TIEPEX0] K HOBOMY OCHOBAHHUIO. O3HaKOMUTENbHBII
3. JIeCATUYHBINM U HATYPAJIbHBIN JIOrapr(pMBbI, YUCIIO €. PenpoiyKTUBHBIN
IIpakTHyeckune 3aHATHSA: 2 [IponykTUBHBIHA

1. Pemenue 3amanuii U yrpaxHeHH, HaIIpaBICHHBIX Ha (pOpMUpPOBaHHE MTOHATHUS
nmorapugma.

2. Pemenuie 3ajanuii Ha yCBOGHUE CBOMCTB JIOrapr(pMOB, BBIYUCICHUE TECATHYHBIX U
HaTypaJbHbIX JOrapu(pMOB Ha KAJIbKYJIATOPE.




CamocrosiTesibHas padora o0yuyarommuxcsi: CocTaBieHUE CTPYKTYPHO-JIOTMUECKOMN 2
CXEMBI 10 MaTepHaliaM CIPAaBOYHON U YUeOHOU TUTepaTypsl 1Mo Teme « CBOMCTBa
aorapudmoBy.
1. [TpeoOpazoBaHus IPOCTEHIITUX BBIPAKEHUH, BKIIFOYAIOIINX apu(METUUECKHEC 2
oIeparuH.
2. [Ipeobpa3oBaHus MPOCTEHIINX BBIPAKEHU, BKIIFOYAIOUINX OTNEPAlUI0 BO3BEICHUS B N
peobp p p ’ B patt a PenpoaykTuBHBII
CTETICHb.
Tema 2.2. s 7
3. IIpeobpazoBanus MPOCTEHIINX BBIPAXKEHUH, BKIIOYAIOIINX OTIEPAIHI0
Hpeoﬁpasuonaﬂml JorapuMHUPOBAHHSL.
MpOoCTENIINX IIpakTHyeckune 3aHATHSA: 2 [IponykTUBHBIHA
BbIPa:KeHU M P o o o
elHICHUE YIPAaXHEHUHN Ha TPeoOpa3z0BaHus MPOCTEHIIINX BHIPAKEHHM C
MCIOJIb30BaHueM (HOpMYJI U IpaBUII peoOpa3oBaHusi OYKBEHHBIX BBIPAYKEHUH.
Kontpoasnas padora Ne 1 no reme «Kopuu u crenenu. Jlorapudgm, cBoiicta 2 [IpoayxTUBHBIN
JorapuhMoB.
CamocrosiTesibHas padora odyuyarommuxcsi: [logdop 3a1a4 npakTHYeCKOro xapaxkrepa 2
Ha IPUMEHEHUE JIOTapU(PMOB B pEATbHOMN KU3HH.
Pasnea 3. OCHOBBI TPUTOHOMETPUH 28
Tema 3.1 1.Yucnosas okpykHOCTb. UKCII0Bast OKPY>KHOCTh Ha KOOPJAMHATHOMN IIJIOCKOCTH. 4
ot 2. CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC MPOU3BOJILHOTO YTIIA. .
Cunyc, KocuHyc, PenpoaykTuBHBIN
3. PaguanHas mepa yria.
TaAHTeHC YIJIOBOIO U
4. CuHycC, KOCUHYC, TAHT€HC U KOTAaHT€HC YHUCIIa.
YHCJI0BOI0 =
ADIVMEHT CamocrosiTesibHasi padoTa o0yuyawimmxcs: Pemenue npocteimmx 4
pry ) TPUTOHOMETPUUECKUX HEPABEHCTB MPH MOMOIIN €IMHUYHON OKPY>KHOCTH.
Tema 3.2. 1. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA. 4
OcHoBHBIE 2. ®opMyJibl IPUBEACHUS. .
PenpoaykTuBHBII
TpuroHomerpuuyeckue | 3. CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB.
TOXK/AECTBA 4. CuHYyC ¥ KOCUHYC JIBOWHOTO yTJIa.
IIpakTHyeckue 3aHATHA: 2 [IponyxTuBHBIN

1. ®opMyJibl TOJIOBUHHOTO yIJIa.

2. IlpeoOpa3oBaHre CyMMbI TPUTOHOMETPUUECKUX (DYHKIMN B IPOU3BEIEHUE U
MIPOU3BE/ICHUS B CyMMY.

3. BolpaskeHHe TPUTOHOMETPUYECKUX (PYHKLUH Yyepe3 TaHI€HC MOJIOBUHHOTO




apryMeHra.
2. IIpeobpazoBaHre NPOCTEHIITUX TPUTOHOMETPHUIECKUX BhIPAKESHHU.

CamocrosiTesibHas padora odyuaromuxcs: [loctpoenue u ucciaenoBanue
MaTeMaTH4ecKoi Mozenu «UucaoBas OKpYKHOCTbY € IMOCIEAYIOLUIMM PACCMOTPEHNUEM
Ha HEl HICTUHHOCTU (HOPMYIT IPUBEICHHUSI.

Tema 3.3.
Tpuronomerpuieckue
YPaBHEHUs

1. IIpocteiinyie TPUrOHOMETPUYECKUE YPAaBHEHUSI U HEPABEHCTBA.
2. ApkcuHyC, apKKOCHHYC, apKTaHI€HC YHCIIa.

PenpoaykTuBHBII

IIpakTHyeckue 3aHATHA:

Meroas! pemeHnii TPUrOHOMETPUYECKUX YPABHEHUM:
1. PaznosxeHne Ha MHOXKUTENY;

2. OyHKIIMOHATEHO-TpadUIECKUH;

3. BBegeHune HOBOM MepEMEHHOI;

4. Pewienne ogHopoaHbix ypaBHenui I u 11 crenenu.

[IponyxTuBHBIN

KontposabHas padora Ne 2 mo teme «OCHOBBI TPUTOHOMETPUM.

[IpoayKTUBHBIN

CamocrosiTesibHas padora odyuyarmuxcs: CocTapieHUe allfTOPUTMOB 0 PEHICHUIO
MPOCTEUIINX TPUTOHOMETPHUYECKUX YpaBHEHUI

BJIOK 2.

YPABHEHUSA U HEPABEHCTBA

22

Tema 2.1.
Pemenue
YPaBHEHUI U
HEPABEHCTB.

1. Pemenue panoHanbHbIX YpaBHEHUM U HEPABEHCTB.

2. Pemenre uppalluOHAIbHBIX YPaBHEHUH.

3. Pernienue noka3aTenbHbIX YPAaBHEHUN U HEPABEHCTB.

4. Pemienue norapu(MUUEeCKUX YypaBHEHUN U HEPaBEHCTB.
5. TpUuroHOMEeTpUYECKUE HEPABEHCTBA.

O3HaKOMMTEJIHHBIN
O3HaKOMMTEIIHHBIN
PenpoaykTuBHBI
PenponykTuBHbIN
O3HaKOMUTEJILHBIN

IIpakTHyeckue 3aHATHS:

1. Pemenue panoHanbHbIX YpaBHEHUN U HEPABEHCTB;

2. Penenuie nppalMOHAIBHBIX YPaBHEHUI.

3. Perienne noka3aTenbHbIX YPABHEHUI U HEPABEHCTB.

4. Pemenue norapupMHUUECKUX YPaBHEHUH U HEPABEHCTB.

[IponykTUBHBIHA

CamocrosiTesibHas padoTa odyuarommuxcsi: CocTaBieHUE TaOIHIIBL:
«TpUrOHOMETPHUYECKHE HEPABEHCTBA U METOJIbI UX PCILICHHSD.

Tema 2.2.
O01mue MeToabI

1. PaBHOCWJIBHOCTD YpaBHEHU, HEPABEHCTB, CUCTEM.

2. PannonanpHele, MppalMOHaIbHbIE, TIOKA3aTEIBHBIE U TPUTOHOMETPUYECKUE
YpPaBHEHUS U CHCTEMBI.

3. OcHOBHbIE IPUEMBI PEILICHUSI CUCTEM YPABHEHUMN: Pa3I0KEHNE Ha MHOKUTEIH,

PenpoaykTuBHBII




pelleHns YPAaBHEHU U
HEPABEHCTB

BBEJICHHE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, rpaduyeckuii MeToA, anredpandeckoe
CIIOKEHHE.

5. PemieHue mpocTetInX CUCTEM YPABHEHUM C IBYMs HEU3BECTHBIMU.

6. Pemienue cuctemM HEpaBEHCTB C OJJTHOM MEPEMEHHOI.

7. Meto1 HTHTEPBAJIOB.

IIpakTHyeckune 3aHATHSA:

1. Ucnionb30Banust CBOMCTB U rpadpukoB (PyHKIMN pU pPEHICHUN YPaBHEHUH U
HEPABECHCTB.

2. N300paxkeHre Ha KOOPAMHATHOM TIIOCKOCTH MHOYKECTBA PEUICHUI YPaBHEHUH U
HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CHCTEM.

3-4. [IpuMeHeHrne MaTEMaTUYECKUX METOOB JUIsl PEILICHUS COJIEP/KATENbHbIX 3a/1a4 U3
pa3nuYHbIX 001acTel HayKH U NpakTUKU. MIHTeprperanus pe3yapTara, y4eT pealbHbIX
OrpaHUYCHUH.

[IponykTHBHBIH

KonTpoabnas padora Ne 3 mo reme «OCHOBHBIE METO/Ibl PEIICHUS YPABHEHUN U
HEPaBEHCTB).

BJIOK 3.

®YHKIAU

24

Tema 3.1.
DOYyHKUMH U UX
CBOlCTBA.

1. ®ynkuun. O61acTh ONpeAeICHHs] 1 MHOXKECTBO 3HaueHui. ['paduk dyHKmm.

2. CpoiicTBa GyHKIMNA: MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTb, IEPUOIUYHOCTb,
OTrPaHUYEHHOCTb.

3. IlpoMexyTKu Bo3pacTanus U yobiBanusa. Hanbombine 1 HaMEHbIINE 3HAaYEeHUS.
4. Touku 3kcTpeMyMa (JIOKaIbHOIO MaKCUMyMa U MUHUMYyMa).

5. I'paduueckasi MHTEpIpETAIHS.

PenpoaykruBHbIi

IIpakTH4yeckue 3aHATHA:

1. ITocTpoenue rpaduxoB GyHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

2. Ilpumeps! GyHKIIMOHATEHBIX 3aBHCUMOCTEH B pEasTbHBIX MPOIEccax U SBICHUSX.
3-4. O6parnas ¢pysnkiusa. O61acTh onpeaesieHns U 001acTh 3HAYSHHSI 00paTHOM
¢dbynkun. ['paduk o6patHOM PyHKIMH.

[IponykTUBHBIH

CamocTosiTe1bHasi padota o0yuarwmmxes: [logdop ynpaxxHenuii Ha npeodpa3zoBaHus
rpauKOB: MapauIeIbHOTO IEPEHOCA U CUMMETPUH; OTHOCUTEIBHO OCeil KOOpAMHAT MpU
MMOCTPOCHUHU TPaUKOB MPOCTEHIINX QYHKIUH, C TOCIEAYIONUM PEIICHHEM.

Tema 3.2.

1. CrenieHHast pyHKIUS C HATYPAJIbHBIM ITOKA3aTelIeM, €€ CBOMCTBA U TpaduK.
2. BepTukanbHble M TOPU30HTAIBHBIC ACUMIITOTHI TpaduKoB. I'paduku n1poOHO-
JIMHEHWHBIX (PYHKITUH.

O3HAaKOMUTEILHBIN

O3HAKOMUTEIBHBINA
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Buas! pynknuii.

3. Tpuronomerpuueckue QpyHKIUH, UX CBOMCTBA U rpaduku (y = sinx, y = cosX),
NEePUOANYHOCTh, OCHOBHOM NEPHOI.

Penpo1yKTUBHBIN

IpakTunyeckue 3aHATHSA:

1. [TokazaTenpHas GyHKIMS (SKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

2. Jlorapumuyeckas (GyHKIHA, €e CBOMCTBA U rpaduk

3. IIpeoOpa3zoBanue rpaMKoB: MapayuIeIbHbBIN IEPEHOC, CAMMETPHS OTHOCHUTEIIEHO
ocell KOOpJMHAT U CHMMETPHSI OTHOCUTEIBHO Hayasla KOOPIUHAT, CHMMETPHUS
OTHOCHUTEIILHO MPSIMOM Y = X, PACTSHKCHUE M CKATHE BJIOJIb OCEH KOOPIMHAT.

[IponyKkTUBHBIH

CamocrosiTenbHasi padoTa o0yyaromuxcs: M3zyuenne nponeccosB 3KCIIOHEHIIUAIBHOTO
pocTa Ha puMepax OBICTPOro POCTa B XKHUBON M HEXXUBOH NMPHPOJIE, C TOCIETYIOIUM
MIPEJICTAaBICHUEM B BHJIE MYJbTUMENUNHON npe3eHTanuu (4-6 ciaiios).

KoncyabTauuu:

HToroBasi kKoHTpOJIbLHAsI padoTa 3a 1 ceMecTp

2 CEMECTP

BJIOK 4.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

37

Tema 4.1.
IIpousBoanas

1. [TonsATHE O MIpenene mocaeI0BaTeIbHOCTU U npenene pyHkiuu. CyniecTBOBaHHE
npejiesaa MOHOTOHHOW OTpaHHUYEHHOM MOCJIeIOBATEIbHOCTH.

2. [onsiTre 0 HEMPEPHIBHOCTU (DYHKITUH.

3. Ilonsatue o npousBoaHON GyHKIHH. DUZHIECKUN U TEOMETPUICCKUN CMBICTT
MIPOU3BOJAHOM.

O3HAKOMUTEIBHBIN
O3HAKOMUTEIBHBIN

[IpoayKTHBHBIN

IIpakTHyeckue 3aHATHS:

1. YpaBHeHHe KacaTeIbHOH K TpaduKy GyHKINH.

2. IIponsBoHast OCHOBHBIX dJIeMEHTapHBIX GYHKIMH (popmyrasl AuddepeHupoBanms).
3. Ilpou3BOHBIE CyMMBI, Pa3HOCTH, TPOU3BEACHUS, YACTHOTO.

4. IlponsBoiHBIE 0OpAaTHOW (PYHKITMH W KOMITO3HMIIMH TaHHOW (DYHKIIMH C JIMHESHHOM.

[IponykTHBHBIH

CamocTosiTeibHasi padoTa o0yuarwmuxes: [logroroska pedeparos mo remam:
1. «/lmrHa OKPYKHOCTH U TIOIIAh KPyTa KakK Mpeebl MOCIeI0BaTeIbHOCTEM.
2. «beckoHeuHO yOBIBaOIIAsi TeOMETPHUECKasi TPOTPECCHSI.

Tema 4.2.
IIpumenenue
NMPOU3BOJIHOM

[IpuMeHeHne MPOU3BOTHON K HCCIEeTIOBAHUIO (DYHKIIMI M MOCTPOCHUIO TPaPHUKOB.

[\

PenpoayKTuBHbIN

IIpakTH4yeckue 3aHATHA:

1. ITpuMeps! NCIIOIB30BaHUs TPOU3BOJHON I HAX0XKIEHNS HAWTYYILEro PeeHUs B
MIPUKJIAJHBIX, B TOM YHCJIE COLMAIIBHO-I)KOHOMUYECKUX, 3a1a4ax.

2. HaxosieHne CKOPOCTH Ul poliecca, 3alaHHOr0 (opMyJIoi MK rpaduKoM.

[IponykTHBHBIH
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3. Bropas npousBoaHas, e¢ PU3NUSCKHA ¥ T€OMETPHUSCKHI CMBICIL.

KonTpoabnas padora Ne 4 no teme «IIpon3BojiHast U €€ IPUMEHEHUE. 2
CamocrosiTesibHas padora o0yuaromuxcs: PazpaboTka MyabTUMeIUHHOM 4
npeseHTanmu «Mctopus coznanue nuddepeHManTbHOT0 U UHTErPaibHOTO HCYUCTICHUS.
Hetoton u JIeOHMIY.
Tema 4.3. 1. IlepooOpa3zHas. 2 .
N [IponykTUBHBIH
IlepBooGpa3nas n 2. HeonpeneneHHbli HHTETpaJl.
HHTerpaji 3. @opMmyJbl U IpaBUJIa HHTETPUPOBAHUS
IIpakTHYecKue 3aHATHUS: 4 .
- [IponykTUBHBIH
1-2. IlonsiTie 00 onpeeIeHHOM UHTErpaie Kak IUIoIaiy KpUBOJIMHEHHON Tpaneuu.
®opmyna Herotona-JleitOHuna.
3. Ilpumepsl IpUMEHEHHUs1 HHTErpaia B (U3UKE U TEOMETPHUH.
CamocrosiTesibHas padoTa odyuaromuxcs: [logdbop npumepoB npuMeHeHus 6
MHTErpajioB B U3UKE M TEOMETPUH C IpeIcTaBIeHUuEeM B popme pedepara.
BJIOK 5. KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEM 36
1. OcHOBHBIE 37IEMEHTHI KOMOMHATOPHKH. 4
Tema 5.1. 2. ®opmyna 6mHOMa HproTOHA. PenponykTuBHbBIN
DJIeMeHTBbI 3. CBoiicTBa OMHOMUHAIBHBIX KO (PUIIMEHTOB.
KOMOMHATOPUKH 4. TpeyronpHuk Ilackans.
IIpakTHyeckune 3aHATHA: 4
1. 3amaun Ha MoJCYET YUCia pa3MeIIeHUH, [IponykTUBHBIH
MEPECTaHOBOK, COUETaHUM.
2. Pemenue 3a1a4 Ha mepe0Op BapHAHTOB.
1. CoObITHS1, BEPOATHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSTHOCTEH. 8
Tema 5.2. 2. [ToHsATHE O HE3ABUCUMOCTH COOBITUI. PenpoayKTUBHBII
JJIeMEeHThI 3. luckpeTHas ciaydyaiiHas BEIMYMHA, 3aKOH €€ pacipeieICHusI. O3HAKOMUTEIBHBIHI
Teopuu BeposiTHOCTeH | 4. UucCIOBbIE XapaKTePUCTUKU AUCKPETHOU CIy4yaifHOW BETTMYMHBI.
5. IlondaTue o 3aKoHE OOJBIINX YHUCEN.
CamocTosiTeibHasi paboTa o0yuarommuxes: PazpaboTka npesentanuu win pedepara 6
1o TeMe «OT a3apTHBIX UT'P K TEOPUU BEPOSITHOCTEH.
Tema 5.3. [IpencraBnenne JaHHBIX (TAOIUIIBI, TUATPAMMBI, TpaQUKH), TeHEpaTbHAs 4 O3HaKOMUTENBHBII
DJieMeHTbI COBOKYITHOCTb, BEIOOPKA, cpeiHee apuMeTHIeCKoe, MeIuaHa.
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MAaTeMATHYeCKOM
CTATHCTHKH

IlonsaTue o 3a1auax MaTeMaTUYECKON CTATUCTUKU.

IIpakTHyeckune 3aHATHSA:
1. Pemenue MPAKTUYCCKUX 3aaa4 ¢ IPUMCHCHUCM BCPOATHOCTHBIX MCTO/IOB.
2. Peniennie mpakTHUECKHX 33714 C UCIIOJIB30BAHUEM MATEeMAaTUYECKOM CTaTUCTHKH.

[IponykTHBHBIH

CamocrosiTesibHast padora o0yuarwmmuxcsi: [lonroroBka cooOIeHus Ha TEMY:
«CTaTUCTHKA U BEPOSITHOCTHBIC MOJICITUY.

BJIOK 6.

I'EOMETPUA

62

Tema 6.1.
IIpsimble u
INIOCKOCTH B
NPOCTPAHCTBE

1. OcHOBHBIE IOHATUS CTEPEOMETPUH (TOUKA, NIPsIMAs, INIOCKOCTh, IPOCTPAHCTBO).

2. B3aumHoe pacnosiokeHue IByX MpsIMbIX B IPOCTPAHCTBE (IIepeceKaroImecs,
NapajuleNIbHbIE U CKPEIMBAIOIINECS IPSIMbIE).

3. ITapaysienbHOCTh NPSIMOM U TIJIOCKOCTH, MPU3HAKU U CBOMCTBA.

4. IleprieHIUKYISPHOCTH NPSIMON U TJIOCKOCTH, MPU3HAKU U CBOMCTBA.

5. IlepneHauKyJsAp ¥ HaKJIOHHASA. YTOJI MEXAY MPAMOUN U TNIOCKOCTBIO.

6. ITapamienpHOCTh IJIOCKOCTEN U MEPIEHIUKYIISPHOCTD JBYX IUIOCKOCTEH, IPU3HAKU U
CBOMCTBA.

O3HAKOMUTEIBHBINA

PenpoaykTuBHBII

I[IpakTHYeckne 3aHATHS:

1. Pemenue 3a1ay Ha IpUMEHEHUE aKCHOM CTEPEOMETPHUH U CIICACTBUI U3 HUX; Ha
B3aUMHOE PACIIOI0KEHUE MPSMBIX B IPOCTPAHCTBE.

2. Pemenue 3a1a4 Ha MapauiebHOCTD MPSIMON U TUNIOCKOCTH; Ha IEPIICHIUKYIIPHOCTh
MPSIMOM M TUIOCKOCTH; Ha HAXOK/ICHUE yTiia MEXIY MPSIMOM U TIIOCKOCTHIO.

3. Pemienue 3amau no teme: «llapamienbHOCTh U MEPIEHAUKYISIPHOCTD ABYX
IUIOCKOCTEiD.

4. JIByrpaHHbIN YroJl, TMHEHHBINA yroJl ABYTPAHHOTO yIiia. YTOI MEXAY TUIOCKOCTSIMH.
5. IlapaiutenbHOE MPOEKTUPOBAHUE.

6. Inonaas OpTOrOoHAIBLHON MPOEKITUH.

7. N300paxkeHne IpOCTPaHCTBEHHBIX (DUTYD.

[IponykTUBHBIH

CamocrosiTesibHast padoTa o0yuarmuxcsi: CocTaBiieHHe OOPHOTO KOHCIIEKTA MO
Marepuaiam yueoHoit murepatypsl 1 DOP mo teme: «IlapamienbHoe TPOSKTUPOBAHKE.
N3o0pakeHne NpoCcTPaHCTBEHHBIX (hUrypy.

Tema 6.2.
MHororpaHHuKHU

1. Bepmunsl, pebpa, rpanu MHOTOTrpaHHHKa. Pa3zBepTka.

2. MHororpasssle yribl. Belltykisle MHOrorpaHHuku. Teopema Dinepa.

3. [Ipusma (ee ocHOBaHUs1, OOKOBBIE pedpa, BEICOTA, OOKOBask MOBEPXHOCTH). [Ipsimas u
HakKJIOHHas npusMa. [IpaBuibHas npusMma.

PenpoaykTuBHBII
O3HaKOMUTENBHBIN
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4. Mapamnenenunen. Kyo.

5. [upamuna (ee ocHoBaHUE, OOKOBBIE pedpa, BhICOTA, OOKOBAsi IOBEPXHOCTH).
6. [IpaBunpHas nupamua. YcedeHHas nupamuaa. Terpasap.

7. CumMeTpust B KyOe, B Mapajiesienumesie, B Ipu3Me U MUpaMuje.

8. Ceuenus KyOa, MpU3MbI U TUPAMUJIBI.

9. Ilpencrasienue o MpaBUIbHBIX MHOTOIPaHHUKAX (TETpa’p, KyO, OKTasip,
JOACKAdIP, HKOCAIP).

PenpoaykTuBHBII

IIpakTyeckune 3aHATHSA:

1. Pemienue 3a1au Ha HAXOXKJIECHUE JIEMEHTOB MPU3MBI, IPSIMOTO NapaJljieenuneaa,
ionaau GOKOBOH U MOJHON MOBEPXHOCTH MPU3MBI U Mapalljiesienuneaa.

2. Pemienuie 3a1a4 Ha HaX0XKJICHHE HJIEMEHTOB MTUPAMHU/IbI, IO OOKOBOW M MOTHON
MIOBEPXHOCTU MUPAMHU/IBL.

[IponykTHBHBIH

KonTpoasnast padora Ne 5 no teme: «IIpsimble U IIIOCKOCTH B TPOCTPAHCTBE.
MHOrorpaHHMKN».

CamocTosiTesibHas padoTa odyuyarwmuxcsi: [lonroroBka MyJIbTUMETUHHBIX
npe3eHTanuii mo remam: «[loHsATHe 0 CHMMETpHH B IPOCTPAHCTBE (IIEHTPAIbHAS,
oceBasl, 3epKajibHas)», «[IpumMepbl CHMMETPHH B OKPY’KAIOILIEM MHUPE.

Tema 6.3.
Tesa u moBepxHoOCTH
BpalleHus

1. Hununap OcHoBaHuUe, BHICOTA U OOKOBasi MIOBEPXHOCTb, 00pa3ylolias, pa3BepTKa.
2. OceBble CEYEHUS U CEYECHUS MapayieIbHbIE OCHOBAHHIO.

3. Konyc. OcHoBaHue, BbICOTa U OOKOBasi IOBEPXHOCTh, 00pa3yroIas, pa3BepTka.
VY ceueHHBI KOHYC.

4. OceBble CEUCHUS U CEUCHUS NapajliesIbHble OCHOBAHHUIO.

5. llap u cdepa, ux ceuenust. KacarenapHas mi1ockocTs K chepe.

PenponykTuBHBIN
O3HaKOMUTENBHBIN
PenponykTuBHbBIN
O3HaKOMUTENBHBIN
PenponykTuBHbIN

IIpakTHYecKHe 3aHATHSA:

1. Pemenue 3agau no teme: «L{umuHap u ero ceyeHus».

2. Pemenue 3ana4 no teme: «KoHyc u €ero ceueHUs».

3. Pemenue 3anmau o teme: «lllap u chepa, nx ceueHus».

4. Pemienue 3a/1a4 Ha HAXOXKICHHE TJIOMIAIM MOBEPXHOCTH IIMIIMHIPA, KOHYCa U ChEpEHIL.

[IponykTHBHBIH

CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl: TOArOTOBKA COOOIIEHUH 110 TeMaM:
«Hauana» EBxkimmay, «3HaMEHUTBIC 3a]1a4d IPEBHOCTH.

1. O6veM u ero usmepenne. MHTEerpasibHas hopmyia oobema.
2. ®opmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO TIapajuIeIIeTIIIIe 1a, TIPU3MBI, [IHIUH/IPA.
3. ®opmysiel 00bEMa TUPAMUJIBI U KOHYCA.

PenponykTuBHbIN

14




Tema 6.4.
O0bembI TEI M
IUIOIIAIN UX
MOBEPXHOCTEH

4. ®opMyJIbl IIIOMAAM TOBEPXHOCTEN HMIMH]IpA U KOHYCA.
5. ®opmysl 00beMa mapa u mwiomaan cdepsl. [lonodue ten. OTHOIIEHNE TUTOIIAIeH
MMOBEPXHOCTEH U 00bEMOB IMOJOOHBIX TEJI.

IIpakTHyeckune 3aHATHSA:

1. Pemenne 3aa4 Ha HaX0XIeHUE 00BEMOB Ky0a U MPSMOYTOJILHOTO
napauieJieure a.

2. Pemmenue 3a/1a4 Ha HAX0XICHUE 00BEMOB MPU3MBI M LIUIHH]IPA.

3. Pemenue 3a7a4u Ha HaXOXJIeHHE 00BHEMOB TTMPAMHU/IBI U KOHYCA.

4. Perenue 3a/1a4 Ha HAX0X/I€HNE 00BEMOB MIapa U cepbl; 03HAKOMIICHHE C YaCTAMHU
mapa u popmysamu ux 00bEMOB.

[IponyxkTuBHBIN

KonTpoasnast padora Ne 6 no teme «O0beMbI U IIJIOLIAAN TOBEPXHOCTEN
IIPOCTPAHCTBEHHBIX TEI».

CamocrosiTesibHast padoTa o0yuarmuxcsi: CoctaBieHue TecToB 1o teme: «O0beMbl
TEJI ¥ IJIONIATU MX MIOBEPXHOCTEH.

Tema 6.5.
KoopanHarts! u
BEKTOPBI

1. I[IpsimoyronbHas (AekapToBa) cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
2. BexTtopsl. Moy BekTopa. PaBeHCTBO BEKTOPOB.

3. CnoxxeHue BEKTOPOB U YMHOKEHUE BEKTOpA Ha YUCIIO.

4. Pa3noxxeHue BEKTOPA 110 HANIPABJICHUSM. YTOJ MEKIY BEKTOPaMH.
5. Ilpoekuus BekTopa Ha ocb. KoopinHATBI BEKTOPA.

6. CxasipHO€ MPOU3BEICHUE BEKTOPOB.

PenpoaykTuBHBII

O3HAKOMUTEHHBIN
PenpoyKTuBHBIN

IIpakTHyeckue 3aHATHA:

1. ®opmyna pacCTOSTHUS MEXJLy IBYMs TOUKaMH. Y paBHEHHS c(epbl, MIOCKOCTU U
MIPSIMOM.

2. Pemenue 3a/1a4 ¢ MCIOJIb30BAHUEM METOJA KOOPAMHAT U BEKTOPHOTO METO/1A.

[IponykTUBHBIHA

CamocrosiTesibHas pa6oTa o0yuyawmuxcsi: PazpaboTka npe3eHTaIuii mo remMam:
«Konnuueapusie BeKTOpbl. PaznoxkeHue BeKTopa o JByM HEKOJUIMHEAPHBIM BEKTOpaM»,
«Kommnanapublie BeKkTophl. PaznoskeHue BekTopa Mo TpeM HEeKOMILIaHAPHBIM
BEKTOpaM).

Koncynbrarmuu

Bcero:

242

JUst XapaKTepUCTHKH YPOBHS OCBOSHHS y4eOHOTO MaTepHaia UCTIOIb3yeTCs CIeAyIoIue 0003HaYEeHNS:
— O3HAaKOMMTENbHBIH (y3HaBaHUE paHEee N3yUYEeHHBIX OOBEKTOB, CBOWCTB);
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— pPenpOayKTHBHBIH (BBIMOJIHEHHE JESITEIBHOCTH MO 00pasily, MHCTPYKIMH WIH O] PyKOBOACTBOM);
— IPOAYKTHUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIbHOE BBINOJIHEHUE ACSITEIbHOCTH, pEelIeHHE MPOOIEMHBIX 3a/1a4)
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3. YcioBus peaau3anum JUCHUILTHHBI
3.1. MaTepuajJbHO-TEXHHYECKOE O0ecrieueHne
Peanuzanms nucturmimael TpeOyeT Haaudue KaOMHETa TYMaHHTAPHBIX W COIMAIbHO-

3KOHOMHYCCKUX AUCHUILIIINH OCHaH.[eHHLIﬁ clIeAyromuMu TEXHUIYCCKUMU CPEACTBAMU OGy‘IeHI/IH
U o0opynoBaHueM: yueOHas mMeOesb, JOCKa ayAWTOpHAs, MYJIbTHMEIUHHOE ayIHOBH3yaIbHOE
000opyI0BaHUE, IEPCOHATBHBIN KOMIBIOTEP.

Ha IIK ycraHoBieHO clieayroliee NporpaMMHOe 00eCTICUCHHE:
Oducnoe I10: omepaumonnas cucreMa MS Windows, oducueiii maker MS Office,

miatdopma MS Teams, oducusiii maker LibreOffice, antuBupycnoe I10 Dr. Web.

Ob6ecneueno nposogHoe nojkiatoueHue 11K k nokanbHOM cetn u cetu MHTEpHET.
[lepeueHp peKOMEHIyeMbIX y4eOHBIX M3maHui, HTepHEeT-pecypcoB, TOMOIHUTEIHHOM

JUTEPaATYphl

1.

XN R =

OCHOBHBIC UCTOYHUKHU:

Hanasa, A. A. Maremartuka : yueObnuk / A.A. JlagasH. — 3-e u3d., ucnp. U JIOM. —
Mocksa : UHOPA-M, 2017. — 544 ¢. — (Cpennee npodeccnoHabHOE 00pa3oBaHue). -
Texcr : osnekrponnsii. - URL: https:/new.znanium.com/read?id=158377 (mara
obpamenus: 20.04.2020). — Pexum goctyna: mo noanucke TromI['Y.

JIOTIOTHUTENbHBIE UCTOYHHUKH:

HNanasH, A. A. COopHUK 3aja4 10 MareMatuke: YueOHoe mocoome/[lamasH A. A., 3-e
m3n. - MockBa : ®opym, MHOPA-M MWznarensckuit om, 2018. - 352 c.: -
(ITpodbeccrnonanbHoe  oOpazoBanue). - Tekcr :  smekrpoHHbrd. -  URL:
https://new.znanium.com/read?id=333205 (mara oOpamenus: 20.04.2020). — Pexum
noctyna: o noanucke Troml'VY.

[unosa, JI. 1. Marematuka : yue6. nocobue / JL.U. lunosa, A.E. IlIunoB. — Mocksa :
NH®PA-M, 2019. — 238 c. — (Cpennee npodeccronampHoe obpazoBaHue). - TEKCT :
anektpoHHbiil. - URL:  https:/new.znanium.com/read?id=340085 (mara oOparmieHus:
20.04.2020). — Pexwum goctyna: o noamnucke TromI['Y.

HuTtepHeT-pecypesl:

3HanuyM - https://new.znanium.com/

Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

HanmonanwsHas snekrponHas 6ubanoreka (HOB) - https://rusneb.ru/_

MexBy30BCcKas 3iekTpoHHas onoanoreka (MOB) - https://icdlib.nspu.ru/

"MBUC" (bJ] nepuonnyeckux u3nanui) - https://dlib.eastview.com/browse_

OnexkrporHasa oubimmoreka Tromry - https://library.utmn.ru/

HepequL HH(l)OpMaI_[I/IOHHbIX TeXHOHOFI/If/’I, HCHOHB?;yGMLIX HpI/I OCYH_IGCTBJICHI/II/I
o0pa3oBaTenpHOTO Tpollecca IO JUCHUIUIMHE: IuiaTGopMma s 3JIEKTPOHHOTO OO0ydYeHHUs
MicrosoftTeams.
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4. KOHTpOJIL H OIICHKA PE3YJIbTATOB OCBOCHUA NTUCHUIIJINHBI
KOHTpOJ'IL U OLCHKa pPEC3YJIbTATOB OCBOCHUA yqe6H01”4 JAUCHUIUIMHBI OCYHICCTBIIACTCA
mnmpenoaaBaTCJi€eM B IIPOLECCE IMPOBEACHHUA IPAKTHYCCKUX 3aHﬂTHI>1, CaMOCTOATCIIBHBIX H

KOHTPOJIBHBIX pa0OT, a TaKXe BBHIMOIHEHUS OO0YYaIOIIUMHUCS
MIPOEKTOB, UCCIIEAOBAHUM.

WH/IMBUIyalIbHBIX 3a/IaHuH,

Pe3yabTaThl 00yyeHus
(ocBOEHHBIE YMEHHUSI, YCBOCHHbIC 3HAHUS)

®opMbl U METOABI
KOHTPOJISl M OLIEeHKHU
pe3yabTaToB 00y4YeHusl

OcBoeHHBIC YMEHHS:

AJITEBPA

yMeTh

* BBITIOJIHATH apu(PMeTHIecKue AeUCTBUS HAJ YUCIaMHU, COYETasI
YCTHBIC U MUCbMEHHBIE MTPUEMBI, IPUMEHEHHUE BBIYUCITUTEIIBHBIX
YCTPOMCTB; HAXOIUTH MPUOIMKEHHBIC 3HAYCHHSI BEIMYMH U
MOTPEUTHOCTH BBIUMCIICHUH (aOCOTIOTHAS U OTHOCHUTEIIbHAS );
CPaBHUBATH YMCJIOBBIC BHIPAKECHUS;

* HAXOAUTh 3HAYEHUSI KOPHS, CTENIEHH, Jiorapudma,
TPUTOHOMETPUUECKUX BBIPAKEHUN HA OCHOBE OIPE/ICIICHUS,
WCTIONB3YS TPU HEOOXOIMMOCTH BBIYHCIUTEIBHBIC YCTPOUCTBA;
MI0JTb30BATHCS TPUOIIKEHHON OLEHKOW U MPUKUIKON TPH
MIPAKTUYECKUX PacyeTax;

* BBITIOJTHATH MTPEOOpa30BaHUs BBIPAXKEHUHN, TPUMEHSS (DOPMYJIBI,
CBSI3aHHBIE CO CBOMCTBaMHU CTENEeHe, Jorapudmos,
TPUTOHOMETPHUECKUX (PYHKITUI;

HCIO0JIb30BATh IPHOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NPAKTHYECKOM 1eATeJIbHOCTH U NMOBCEIHEBHOM KU3HH [JIAA:

* MPAKTUYECKUX PacueToB 1Mo ¢popMyaM, BKIOYast GOpPMYJIbL,
coJiep>Kallye CTEeNeHH, paJauKalbl, Jorapudmbsl 1
TPUTOHOMETpUYECKUE (DYHKIIUU, UCTIONIB3YS IPH HEOOXOAUMOCTH
CIIpaBOYHBIE MAaTEPHUAJIbI U IPOCTEHIINE BEIYUCINUTEIbHBIC
YCTPOMCTBA.

®OYHKIUU U TPAOUKUN

yMeTh:

* BBIYHCIISATH 3HaYCHHE (PYHKIIUU T10 33IaHHOMY 3HAYCHHUIO
apryMeHTa MpH Pa3InyHbIX CI0co0ax 3aaanus PyHKIIUH;

* OMPEENSITh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKIIHIA,
WLTIOCTPUPOBATh WX Ha TpaduKax;

* CTPOUTH TpadUKH U3YICHHBIX (PYHKIIHUN, WILTIOCTPUPOBATH 110
rpaduKy CBOICTBA 3JIEMEHTAPHBIX (YHKIIHI;

* HCIIOJIB30BATh MOHATHE (DYHKIIUU IJIsI OTIMCAHUS U aHAIIN3a
3aBHCHUMOCTCH BEIIUYMH,

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUs B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEHEBHOM "KU3HU:

* JUUTSl OTTUCAHMSI C IIOMOIIBI0 (DYHKIIUH pa3InIHBIX 3aBUCUMOCTEH,

Mpe/icTaBIeHHsI UX TpaduuecKH, MHTEPIPETaluy rpaduKoB.

Wccnenosanue no teme:
«Pa3BuTHE NOHATHUS O
YUCIIE)

KonTponbnast paborta Ne 1

OOGyuaromiast
caMmocTosiTeNbHas paboTa

Kontponbnas padora Ne 2

Tectbl camonpoBepku

OO6yuarormias
camocTosITeNbHas paboTa
HuddepenurpoBannoe
TECTHPOBaHUE
KontponsHas padora Ne 3

TecT camonpoBepku
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HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

yMeTh:

HAXOAWTb MPOU3BOIHBIC ANMEMEHTAPHBIX (PYHKIINH;

* MCTOJIB30BaTh MPOU3BOIHYIO JUISl U3YYCHHS CBOMCTB (DYHKIIMH U
MOCTPOCHUS rpauKoOB;

* IPUMEHSTH TIPOU3BOJIHYIO JIJISl IPOBEICHUS MPUOITMKEHHBIX
BBIYHCIICHHUH, peliaTh 3a7a4d MPUKIATHOTO XapaKTepa Ha
HaXOoKIeHNe HanOOJIbIIEr0o ¥ HaNMEHBIIIET0 3HAUEHHS;

* BBIYHCIISATH B IPOCTEHIINX CITydasx IUIOMAIN U OOBEMBI C
HCIIOJIb30BAaHUEM OIPEIEIIEHHOTO MHTErpaa;

HCNO0Jb30BATH NIPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEHEBHOM KU3HH JIJIfA:
pelieHus: MPUKIAAHBIX 33]1a4, B TOM YUCJIE COIUAIbHO-
SKOHOMHYECKUX U (PU3MUECKHUX, HA HAUOOJBIINE U HANMEHbIIINE
3HAYEHUsI, HA HAXOXKJIEHUE CKOPOCTH M YCKOPEHHUSI.
YPABHEHUS U HEPABEHCTBA

yMeTh:

* pemaTh paloHalbHbIE, OKa3aTeabHbIe, TIOTapudMUUECKHe,
TPUTOHOMETPHUECKUE YPABHEHHSI, CBOIAIINECS K JIMHEHHBIM U
KBaJPaTHBIM, a TAKXKE aHAJIOTUYHBIC HEPABEHCTBA M CUCTEMBI;

* HCTIOJB30BaTh TpadUUECKUii METO] PEIICHUS YPaBHEHUN U
HEPaBEHCTB;

* N300pakaTh HAa KOOPJIMHATHOM TUIOCKOCTH PEIICHHS YPAaBHCHHM,
HEPaBEHCTB M CHCTEM C JIByMsI HEU3BECTHBIM U;

* COCTaBIIATh U PEIIaTh YPAaBHCHUS M HEPABCHCTBA, CBS3BIBAIOIITHE
HEU3BECTHBIC BEJIMYUHBI B TEKCTOBBIX (B TOM YHCJIC PUKIIATHBIX )
3a7a4ax.

HCMOJIb30BATH NIPUOOpPEeTeHHbIE 3HAHUS U YMEHUsI B
NPAKTHYECKOI 1eATeJIbHOCTH U MOBCEHEBHOM JKU3HH: JIJIS
MTOCTPOCHUS U UCCAEAOBAHUS TPOCTEHUIITUX MAaTEMAaTHIECKUX
MoJeIei.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUSA
BEPOSITHOCTEM

yMeTh:

* pemath MpOoCTeiiMe KOMOMHATOPHBIC 3a/1a9U METO0OM
nepedopa, a Takke ¢ UCTIOIh30BAaHUEM U3BECTHBIX (POPMYI;

* BBIYHCIIATH B IPOCTEHUININX CITydasX BEPOSTHOCTH COOBITHIN HA
OCHOBE II0JICUETa YHCJIA HCXO0B;

HCMO0JIb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOIi 1eATeJIbHOCTH U MOBCEHEBHOM KU3HM: IS
aHaJIN3a PEATbHBIX YHCIOBBIX JJAHHBIX, MPEACTABICHHBIX B BUJIC
Jrarpamm, rpauKoB;

* a”Hanm3a HHGOPMAIINH CTATHCTHYECKOTO XapaKTepa
I'EOMETPUA

yMeTh:

* pacIrio3HaBaTh HAa YePTEkKaX U MOJEISIX MPOCTPAHCTBEHHBIS

[IpoBepka pe3ynbTaToB
HCCIJIEIOBAHMSI 110 TEME:
«IIpumeHenue
MPOU3BOJAHOM IS
HCCIEA0BAHUS

byHKIIID

KontponsHas padora Ne 4

PasnoypoBHeBas
camocTosTeNnbHas padoTa
IIPOBEPOYHOTO XapaKkTepa
OOGyuaromiast
caMmocCTosITeNbHas paboTa
TecT camonpoBepkn

JudbdepenunpoBannas
caMoCTOsITeNIbHas paboTa

Konrponbnas padora Ne 5

TectupoBanue

PasnoypoBHeBast
camocTosTeNnbHas padoTa
MIPOBEPOYHOTO XapaKTepa
OOGyuaromiast
camocTosITeNnbHas padboTa
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(hOpMBI; COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX ONUCAHUSIMH,
M300paKECHHUSIMU.

- ONKCHIBATh B3aMMHOE PACMOJI0KEHHUE MPSAMBIX U INIOCKOCTEHN B
MPOCTPAHCTBE, APIYMEHTUPOBATH CBOU CYXKJICHHUS 00 3TOM
PaCIOJIOKEHUY;

* aHAJIM3UPOBATh B MPOCTEUIIIUX CIydasX B3aUMHOE
pacnosoxkeHue 00bEKTOB B IPOCTPAHCTBE;

* 1300pakaTh OCHOBHBIE MHOTOTPAaHHHUKHU U KPYTJIbIE TENa;
BBITIOJIHATH YEPTEKH 110 YCIOBUIM 33]1a4;

* CTPOUTH MPOCTEHIINE ceueHus: KyOa, MPU3Mbl, TUPAMUJIBL;

* peuaTh IIAHUMETPUUECKUE U POCTEHIIINE CTEPEOMETPUUECKUE
3a/1a4u Ha HAXOXKJECHUE T€OMETPUUECKUX BEIUYMH (JJIMH, YIIIOB,
momajaei, 00beMoB);

MCIIOJIb30BATh NP PELICHUU CTEPEOMETPUUYECKUX 3a]1a4
TUTAHUMETPUYeCKHe (DaKThl M METOJIBI;

* IPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS B XOJ€ PELICHUs
3aJ1a4;

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEHEBHOM "KU3HU:

* JIJIs1 UCCJIEIOBAHMS (MOICTUPOBAHMSI) HECIOKHBIX
MPAaKTUYECKUX CUTyaIluii Ha OCHOBE M3yUYEHHBIX (GOpMYIT U
CBOMCTB QuUryp;

* BBIUMCJICHUSI 00bEMOB M ILJIOIIAJICH TOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJI MIPU PEIICHUU MTPAKTUUECKHUX 3a/1ad,
HCIIONB3YS IPH HEOOXOIUMOCTH CITPABOYHUKH U
BBIUHCIIUTEJIbHBIE YCTPONCTBA.

Tect camonpoBepkH

Kontposnbnas padota Ne 6

OO6yuarormias
caMmocTosiITeNbHast paboTa
IIposepka mpoekra
«Yuumcs paccyxaaThb
IIpY pELICHUH 3aja4 110
teMe «Kpyrieie Tenay.
HuddepenunpoBanHoe
TECTUPOBAHUE

[IpoBepka
VHIUBUYaJIbHBIX 3aJJaHU
Kontponbnas padota Ne 7

Hrtorosast KOHTpoOJIbHAS
pabora Ne 8.

HroroBas arrecTanus
B opme ycTHOrO
(MMCHMEHHOT0)
IK3aMeHa
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