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1. LIEJIM OCBOEHMWS ANCLHUILINHBI (MOIYJIST)

MEPEBOI MHTYUTHUBHBIX 3HaHUH O YKCIax Ha TBEPAYIO OCHOBY BBIBOJIOB, UCXOJA U3 AKCHUOM.

2. MECTO JUCHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Huxn (pazgen) OIL:

|B1.0.07.01

2.1| TpeGoBanus K MPpeABAPUTEIbHOI IIOATOTOBKE 00yYaI0IIerocs:

2.11

2.1.2 | Anre6pa

2.2 | JucumniauHbl (MOAYJIU) M PAKTHKH, JJIsi KOTOPBIX OCBOEHHE JAHHOW JHCHMILIUNHBI (MOIYJIsl) HEOOXO0AMMO KaK

npeamecTByriiee:

2.2.1 | Teopus gmcen

3. POPMUPYEMBIE KOMIIETEHIIUHX 1 UHIUKATOPBI UX TOCTUXEHUA

YK-1: Cnoco0eH oCcylIecTBJISITh NOMCK, KpUTHYECKUI AaHAIN3 U CHHTe3 HH(OPMALMU, IPUMEHSITh CHCTEMHBII MOAX0A AJs

peuIieHUs MOCTABJICHHBIX 3aa4

YK-1.2: IIpumensiet 1orndyeckue opMbI H MPOLEAYPbI, CIIOCO0eH K pedieKCHH 110 NOBOAY COOCTBEHHOM M Uy KoM

MBICJIUTEILHOM 1eATEeJIbHOCTH

3HaTh:

Yposens | JIOTHYecKre GOPMBI M TIPOLEYPBI, METOABI pe(IIeKCHHU B TIOIHOM 00BbeMe (IPaBUITEHO
BbInosiHeHO Oonee 90% 3amaHmil)

YposeHs 2 JIorn4eckue GopMbl U IPOLENYPbl, METOABI peIIeKCHU B JOCTaTOUHOM 00beMe
(mpaBUITEHO BEITIONHEHO Ooitee 80% 3amanmii)

Yposens 3 JIoru4eckue GopMbl U IPOLENYPhl, METOABI peIeKCUU B HEIIOJHOM 00beMe  (IIPaBUIBHO
BBITIOJTHEHO OoJiee 60% 3amanuii)

YMmern:

Yposens | CaMOCTOSITEIHEHO IIPUMEHSTD JIOTHUeCKHEe GOPMBI U IPOLEAYPHI, METOABI  pe(IEKCHH TI0
HOBOJY COOCTBEHHOM U UyXOIl MBICIIUTEILHOM AEATEIBHOCTH  (IIPABUILHO BBIIOIHEHO
6omee 90% 3amanuii)

Yposens 2 INPUMEHSTH JIOTH4ecKre GOPMBI U MPOLETYPhl, METOABl pedIeKCUH MO TTIOBOAY
COOCTBEHHOI U Uy>KOH MBICTIUTEIBHON IESTENbHOCTU ¢ HEOOJIBIIONH TOMOLIBIO
npernojaBarens (MpaBHILHO BBIOJIHEHO Oonee 80% 3amanuil)

Yposens 3 MIPUMEHSTH JIOTHYeCKUe (POPMBI M IPOLIETYPHI, METOIBI  PeIIEKCHH 110 TIOBOIY
COOCTBEHHOH U 4YKOH MBICIIUTEIILHOMN J1€ATEIbHOCTH TOJIBKO C TOMOIIBIO IIPEOaBaTels
(mpaBUITEHO BEITIONHEHO Oostee 60% 3amanmii)

Baanern:

Yposens 1 HasblxaMu IpuMeHEHUs JOrn4ecKux Gopm U mpoueayp, peduieKCUBHOMN NeATeIbHOCTH B
HOJIHOM 00BbeMe (IIPaBUIILHO BBINOIHEHO Ooree 90% 3ananuil)

Yposens 2 HaBpIkamMu mpuMeHeHHs JTOTHIecKrX GopM U Mmpoueayp, pedIeKCHBHON EITEILHOCTH B
JOCTaTOYHOM 0OBbeMe (TIPaBUIILHO BEINONHEHO Oosee 80% 3amanuii)

Yposens 3 HasblxaMu mpuMeHeHUs JOrn4eckux Gopm U mpoueayp, pedieKCHBHOHN NeITeIbHOCTH B

He M0JIHOM 00beMe (IPaBHIILHO BBINIOJIHEHO Oosee 60% 3amanuii)

IIK-1: Crioco0eH ocBauBaTh M UCMO0JIb30BATh TeOpeTHYECKHE 3HAHUSA U NPAKTHYEeCKHE YMEHHUs M HABBIKM B ITPeIMeTHOM

00J1aCTH NPH pelieHHH NPodeccHOHAIBHBIX 3a1a4

IIK-1.1: 3HaeT cTPYKTYpY, COCTAB U AMIAKTHYECKHE eUHHUIIbI PEMETHOI 00J1acTH (MpenoiaBaeMoro npeamMera)

3HaTb:

Vposens 1 CTPYKTYpPY, COCTaB U AUJAKTHUYECKHE eAMHUIIBI pa3enoB "UncaoBbie cUCTEMBI" B TIOJTHOM
o0beMe (IpaBUIIBHO BhINOJSHEHO Oonee 90% 3ananuii)

VYposens 2 CTPYKTYpPY, COCTaB U AWJaKTHUECKHE eANHUILIBI pa3aenoB "YnucaoBbie cucTeMsl" B
JOCTaTO4YHOM 00beMe  (TpaBHIIBLHO BBIIOJIHEHO Oosiee 80% 3ananHuii)

Yposens 3 CTPYKTYpY, COCTaB U TUIAKTUUECKUE SAMHUIBI pa3zenoB "UncioBbie cucTeMbl" B HE
0JTHOM 00beMe  (TIpaBHIILHO BBINIOJIHEHO Oonee 60% 3ananuii)

Ymern:

Yposens | MIPUMEHSTh TEOPETHUECKHE 3HAHUS O CTPYKTYpE, COCTAaBE U AUJAKTUYECKUX €AMHUIIAX
paznenoB "HucnoBble CUCTEMBL" U HAa IPAKTUKE B IOJHOM 00beMe  (IPaBUIBHO
BbInosiHeHO Oonee 90% 3amaHmif)

Yposens 2 MIPUMEHSTh TEOPETHYECKHE 3HAHUS O CTPYKTYpE, COCTAaBE U AUJAKTUYECKUX €AMHUIIAX

pazzaenoB "YuciioBble CUCTEMBI" M HAa MPAKTUKE B JOCTATOYHOM 00beMe  (IIPaBUIILHO
BBINIOJTHEHO Oonee 80% 3amaHmuii)




Yposens 3 [IPUMEHSATh TEOPETHYECKHE 3HAHUS O CTPYKTYPE, COCTaBE U NUAAKTUUYECKUX SAUHULIAX
paszzaenoB "UucioBble CUCTEMBI" U HAa IPAKTHKE B HE MOJIHOM 00beMe  (IPaBHIILHO
BBITIOJTHEHO Oostee 60% 3amaHuii)

Baaperts:

Ypogsens | HaBBIKaMH PEIIEHMs THITOBBIX 3a7a4 "UHCIOBBIX cucTeM" B ITOJTHOM 00beMe  (TpaBHIILHO
BBITIOJTHEHO Oosiee 90% 3amanHmii)

VYposens 2 HaBBIKAMH PEILCHHS THITOBBIX 33724 "UHCIOBBIX CHCTEM" B JOCTATOYHOM 00beMe
(nmpaBwIbHO BEIIONHEHO Oosee 80% 3amanHuii)

Yposens 3 HaBBIKaMH PEIICHHs THITOBBIX 3a7a4 "HHCIIOBBIX cUCTeM" B HE IOJIHOM 00beMe

(npaBwiIbHO BBINIOIHEHO Oosiee 60% 3amanuii)

IIK-1.2: YMeeT ocyLecTBJIAThL 0TOOP Y4eGHOI0 cOlepP:KAHUS JISl er0 peaju3alliy B pa3jJu4HbIX popmax o0yyeHus B
cooTBeTcTBUM ¢ TpedoBanusamu ®I'OC OO0

3HaTb:

Vposens 1 TEOPETUIECKHA MaTepuai pa3zesoB "UnciIoBble CUCTEMBI" U BIAJEET yMEHUEM
OCYIIECTBILITH OTOOP y4eOHOTO COep KaHMs IS €T0 pean3alii B IIKOJIBHOM
MaTeMaTHKe B IOJHOM o0beMe  (IpaBHJILHO BBRIIONHEHO Oonee 90% 3amaHmit)

VYposeHns 2 TEOPEeTUIECKIA MaTepuai pa3aenoB "UncIoBble CHCTEMBI" U BIAZEET yMEHUEM
OCYHIECTBILITH OTOOP y4eOHOrO COepKaHUs Ul €r0 pealu3aliy B HIKOJIBHOM
MaTeMaTHKe B JIOCTaTOYHOM o0beMe  (TIpaBHIIBLHO BBINOIHEHO Oosiee 80% 3amaHuii)

Yposens 3 TeopeTHYeCKUi MaTepuai paszenoB "UucioBble CUCTEMBI" U BIaJeeT yMEHUEM
OCYIIECTBILITH OTOOP y4eOHOrO COep KaHUs Ul €r0 pealu3aliy B HIKOJIBHOM
MaTeMaTHKe B He ITOJJHOM o0beMe  (IIPpaBHJIBHO BBINONHEHO Oonee 60% 3amaHmuii)

YMeTnb:

Vposens 1 OCYILECTBIATH OTOOP TEOPETHUIECKOTO MaTepHalia AJsl er0 PeaTH3alii B Pa3IHIHBIX
(dhopmax oOyuenust B coorBercTBHH ¢ TpeboBanusMu ®I'OC OO B noaHoOM 00beMe
(mpaBWITEHO BEITIONHEHO Oosee 90% 3amanuii)

VYposens 2 OCYIIECTBILITH OTOOP TEOPETHUECKOTO MaTepHraia sl ero peaqn3aliy B pa3IndHbIX
(hopmax oOydenus B coorBercTBuu ¢ TpeboBaHuaMu @I'OC OO B 0CTATOUHO MOTHOM
oObeMe (TIpaBUIIBHO BhINONIHEHO Oonee 80% 3amanmii)

Yposens 3 OCYMIECTBILITH OTOOP TEOPETUUECKOTO MaTepuaia sl €ro peaau3aluy B pa3InuHbIX
(hopmax oOyueHust B coorBercTBuH ¢ TpeboBanusaMu @I'OC OO B He OTHOM 00BEME
(npaBuiIbHO BBINIOIHEHO Oosee 60% 3ananuil)

Baagern:

VYposens 1 HaBBIKAMH IUAAKTUYECKOTO aHAIN3a yaeOHOTO cofepxkaHus paszenos "Hucnossie
CHCTEMBI" IJIS €TO Pealli3alii B pa3IHIHBIX GopMax 0OydeHNS B COOTBETCTBHUH C
tpeboBanusiMu ®I'OC OO B nmonHOM 00beMe  (IpaBUIILHO BHIIONHEHO Oosiee 90%
3aJJaHHK )

VYposens 2 HaBBIKAMH IUAAKTUYECKOTO aHAIN3a yaeOHOTo cofepxkaHus paszenos "Hucnossie
CHCTEMBI" IJIS €TO Pealli3alii B pa3IHIHbIX (opMax 0OydeHNS B COOTBETCTBHUH C
tpeboBanusiMu @I'OC OO B gocTatouHOM 00BeMe  (IPaBWIBHO BhINOIHEHO Ooiee 80%
3aJJaHHK )

VYposens 3 HaBBIKaMH IUAAKTUYECKOTO aHAIN3a yaeOHOTOo cofepxkaHus pasenos "Huciossie
CHCTEMBI" IJIS €TO Pealli3alii B pa3IHIHbIX (opMax 0OydeHNS B COOTBETCTBHH C
tpeboBanusiMu GI'OC OO B He noaHOM 00beMe  (IPaBUIIBLHO BBIIOJIHEHO Ooiiee 60%
3aJIaHHK )

IIK-3: Cniocoben ¢popMupoBaTh pa3BMBAIOILY 0 00Pa30BaTEIbHYIO CPey AJS JOCTUKEHHUS JJUYHOCTHBIX, MPeIMETHBIX U
MeTanpeIMeTHBIX pPe3y/JbTaTOB 00y4eHHUs CPeJACTBAMH NPenoaBaeMbIX Y4eOHbIX IPeIMeTOB

TIK-3.1: Baageer ciocogaMu MHTErpaluy Y4eOHbIX MPEIMETOB /51 OPraHU3alMy Pa3BUBAIOLIEH YUeOHO eI TeTbHOCTH
(ucciie10BaTeNILCKOI, IPOEKTHOM, IPYNNOBO U 1p.)

3HaTh:

Yposens | MEXITPEIMETHBIE CBS3H BY30BCKOT'O U IIKOJLHOTO KYPCOB ajIreOpbl M YHCIOBBIX CUCTEM
JUIS OpTaHU3aliy pa3BUBAIOIIEH yueOHOM AedTeIbHOCTH (MCCIeI0BaTEIbCKOM,
MIPOEKTHOM, TPYNIIOBOX | Jp.) B OJIHOM 00BbeMe (TpaBUIIbHO BBINIOIHEHO Ooniee 90%
3a/laHuil).

VYposens 2 MEKIPEIMETHBIE CBSI3H BY30BCKOTO H IIKOJIBLHOTO KYPCOB alITeOPhI U YUCIOBBIX CHCTEM
JUTSL OpraHU3allK Pa3BUBAIOIIEH yUeOHOM AATENbHOCTH (MCCIEeIOBATEIBCKOM,
MPOEKTHOM, TPYMIOBOM U JIp.) B IOCTATOYHOM 00beMe (TIPAaBHIBHO BBHIIIOJIHEHO Ooiee
80% 3ananuii).

Yposens 3 MEKIPEIMETHBIE CBS3U BY30BCKOI'O U IIKOJIBHOIO KYPCOB allr€Opbl U UUCIOBBIX CUCTEM
JULS OpraHU3aliy pa3BUBarollell yueOHOM AeATeNbHOCTH (UCCIEN0BATEIBCKOM,
IPOEKTHOM, IpyNnoBoi U JIp.) B HE IIOJIHOM 00beMe (IIPaBUIILHO BBINOIHEHO Oonee 60%
3aJlaHui).

YMmerTb:




Yposens |

MPaBIJIBHO NPUMEHSITH CIIOCOOBI MHTETPAIMU COJEPIKAHUS BY30BCKOTO H IIKOJIBHOTO
KypCOB anreOphl M YUCIIOBBIX CHCTEM /IS OpTaHU3aluy pa3BUBAroOLIel yaeOHOH

JeSITENIbHOCTH (MCCIIeIOBATENILCKOM, IPOCKTHOM, TPYIIIOBOM | JIp.) B TIOJIHOM 00beMe
(mpaBUIIBHO BEITIOIHEHO Oostee 90% 3amanuii).

Yposens 2 MIPAaBHIIBHO NPUMEHSTE CIIOCOOBI MHTETPALIMU COJIEP)KAHUS BY30BCKOTO U IIKOJIBHOTO
KypCOB alreOphl M YUCIIOBBIX CHCTEM /U OpTraHU3aluy pa3BUBaroONIel yaeOHOH
JIeSITENIBHOCTH (MCCIIeIOBATENBCKOM, IPOCKTHOM, TPYIIOBOM H JIp.) B IOCTATOYHOM
o0beme (MpaBIILHO BRINONHEHO Oostee 80% 3amaHuii).
VYposens 3 MIPAaBHIIBHO NPUMEHSTE CIIOCOOBI MHTETPALIMU COJIEP)KAHUS BY30BCKOTO U IIKOJIBHOTO
KypCOB aireOphl M YHCIIOBBIX CHCTEM /IS OPTaHU3alUuy Pa3BUBAIONICH yIeOHON
JeSITENIBHOCTH (MCCIIeIOBATENILCKOM, IPOSKTHOW, TPYIIIOBOM H JIp.) B HE TIOJHOM 00beMe
(mpaBUIIBHO BBITIOIHEHO Oostee 60% 3amanuii).
Baapers:
Ypogsens | HaBBIKAMH MHTETPALlMH COJEPKAHUS BY30BCKOT'O M HIKOJIBHOTO KypCOB aJireOphl U
YHCJIOBBIX CUCTEM JJIsl OPTaHU3AIMH PA3BHUBAIONIEH YIeOHON esTEIbHOCTH
(uccnenoBaTenbCKOM, MPOSKTHOM, TPYIIIOBOW U JIp.) B IOJHOM 00BbeMe (TPaBUILHO
BHITIOJIHEHO Oonee 90% 3amaHuit).
Yposens 2 HaBBIKAMH MHTETPALMH COJCPKAHUS BY30BCKOTO M HIKOJIBHOTO KypCOB aJireOphl U
YHCIIOBBIX CUCTEM JIJIsl OPTaHU3AIMH Pa3BHBAIONIEH YIeOHON esTEIbHOCTH
(uccnemoBaTeNbCKOM, MPOSKTHOM, TPYITIIOBOH | 1p.) B TOCTATOYHOM 00beMe (TPaBUIIHHO
BhInosiHeHo Oonee 80% 3ananwmii).
Yposens 3 HaBBIKAMH MHTETPAIMH COJCPKAHUS BY30BCKOTO M HIKOJIBHOTO KypCOB aJIreOphl U
YHCIIOBBIX CUCTEM JIJIsl OPTaHU3aIMH Pa3BHUBAIONIEH YIeOHON esTEIBHOCTH
(uccnemoBaTeNbCKON, MPOEKTHOM, TPYIITIOBOH U JIp.) B HE MOJIHOM 00beMe (TIpaBUIIHHO
BhINosiHEHO Oonee 60% 3ananuii).
4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOAYJIST)
Kon HaumenoBanue pa3iesioB U TeM /BH]I Cemectp / | YacoB | Komneren- | Jlutepatypa | Unre | Ilpumeuanue
3aHATHA 3aHATHA/ Kypc 111011 M 3J1. pecypchl | pakT.
Pa3nes 1. OcHOBHBIE BBOJHBIE IOHSITHS
11 MHoxecTBO, 2meMeHT MHOXecTBa. [Tycroe 10 1 YK-1.2 TIK- JIL.1 JI1.2
MHOkecTBO. [TomMHOKecTBO. PaBeHCTBO 11 JI1.3
MHOecTB. O0beJMHEHNE, TIepEeCeUCHHE,
pa3HocTb MHOXeCTB. [Ipsimoe
Mpou3BelIeHHe MHOXKECTB. buHapHoe
otHomeHue. OToOpakxeHne MHOXKECTB.
bunapnas onepanus. /Jlex/
1.2 O0603HaYEHNS YUCIIOBBIX MHOKECTB, 10 1 VK-1.2 TIK- JI1.1 J11.2
paccMaTpuBaeMBbIX B 1ikoJje. [Ipumepst 11 J1.3
O0beAUHEHUN U TIePEeCeUCHUH YHUCIIOBBIX
MHOXxecTB. [IpsiMoe rmpousBeieHe
MHO>KecTB. [Ipumepsl GMHAPHBIX
OTHOIIICHHH (OTHOIICHHUE
9KBUBAJIEHTHOCTH, OTHOLICHHUE JINHEHHOTO
MOPSIIKA, CTPOTHE M HECTPOTHE
HepaBeHcTBa). [IpuMepsl OMHAPHBIX
onepauwuii. /TIp/
1.3 O003HaYCHUS YHUCITOBBIX MHOKECTB, 10 10 VK-1.2 TIK- JI1.1J11.2
paccMaTpuBaeMBbIX B 1ikode. [Ipumepst 1.1 TIK-1.2 J1.3
00BeMHEHUN U TIepeceUeHUI YUCIOBBIX I1K-3.1

MHOXkecTB. [IpsiMoe mpon3sBeneHne
MHOXxeCTB. [IprMeps! OMHapHBIX
OTHOIIEHHI! (OTHOIIECHNE
9KBUBAJICHTHOCTH, OTHOLIECHHUE JINHEHHOTO
HOPSAIKA, CTPOTHE U HECTPOTHE
HepaBeHcTBa). [Ipumeps! OMHApHBIX
omnepauwuii. /Cp/

Pazgen 2. HatypajabHble 4yuciia




2.1

AKCHOMAaTHYECKOE OIPENIEIICHUE
HATypaJbHBIX YHCEJl B BUJIE HATYPAJIbHOIO
psiga ¢ OMHAPHBIM OTHOIICHHE
«HETIOCPENCTBEHHOIO CIEAYET 3a»,
YIOBJIETBOPSAIOUIUM YETBIPEM aKCHOMaM
Ileano. HezaBucumocts akcuoM Ileano.
IIpuHUMII TONHOM MaTeMaTH4eCKOI
uHaykuu. /Jlex/

10

VK-1.2 IIK-
11

J1.1J11.2
JI1.3

2.2

Merton nonHONH MaTeMaTHYECKON
UHJYKIMY, HAYaJlo UHAYKIINY,
UHJIYKTHBHOE NPEIOI0XKEHHE, 1I1ar
uHayKuy. [Ipumepsl J0Ka3aTenbCTB
PaBEHCTB, HEPABEHCTB, JIETUMOCTH,
PEKYPPEHTHBIE COOTHOLIECHHMS, HHIYKIUs B
reoMeTpuH. JIoMalIHsAsA KOHTPOJIbHAS
pabota «3agauy Ha MHAYKIUION.
ITpumepbl 060CHOBaHUHN CIOXKEHUH U
YMHOKE€HHH HaTypaJIbHBIX YHCEIL.
Jloka3zaresbcTBa CBOHCTB onepanuii /IIp/

10

YK-1.2 IIK-
11

J1.1J11.2
J1.3

2.3

Meron nonHoi MaTeMaTn4ecKou
WHYKIIMY, HA4aJI0 HHIYKIUH,
WHYKTHUBHOE TPEATOIOKEHUE, 1I1ar
uHAYKIHA. [IpuMepsl 1oKa3aTensCcTB
paBeHCTB, HEPABEHCTB, JIETTMMOCTH,
PEeKyppeHTHBIE COOTHOIICHHST, HHIYKIUS B
reoMeTpuH. JJoMantHss KOHTPOJIbHAS
pabora «3anauu Ha uHAYKIUOY. /Cp/

10

43

YK-1.2 IIK-
1.1 TIK-1.2
IK-3.1

JI1.1J11.2
JI1.3

UHMBUIyaJbHA
ST IOMATIHSIST
KOHTPOJTIbHAS

pabota

2.4

OTHOIIEHHE «MEHbIIIE /ISl HATYPaJbHBIX
yncesn. Teopema o CBOMCTBE TPUXOTOMHH.
OnpeneneHus OTHOIIEHUK "MeHblIe" u
"MEHBIIIE UM PaBHO", UX CBOKCTBA.
OCHOBHBIE CBOWCTBA JIMHEHHO
YIOPAJOYEHHOTO MHOXKECTBA
HaTypaJIbHbIX YUCEN. Y CHJICHHBIH,
000011IeHHBII 1 0000IICHHBIH YCHUITCHHBII
MIPUHLIMIIBI JOKa3aTEeNbCTB 110 HHAYKLIHU.
JelicTBus HaJ HEpaBEHCTBAaMU. AKCHOMBI
CJI0EHMS HAaTypaJIbHbIX YUCEI.
JlokazarenbcTBa CBOWCTB CI0KEHUS.
AKCHOMBI YMHOKEHHSI HATYPAJIbHBIX
uyncen. Jloka3arenbcTBa CBOMCTB
ymHOXeHHSL. /JTex/

10

YK-1.2 IIK-
1.1 TIK-1.2
IK-3.1

JI1.1J11.2
JI1.3

Pa3nea 3. lenble u panuoHaJbLHbIE
qucaa

3.1

OrmpenieneHue KOJIbIA, TTOKOIBIIA,
cBolicTBa Koiel. OnpeseneHue Koblia
Henbix uncenn. O61acTb HEJOCTHOCTH.
YHOpsAR0UCHHOE KOJIBIIO LIEJIBIX YHCETL.
Jlenenue ¢ ocTaTkoM. DJIE€MEHThI TEOPUU
JEeTMMOCTH 1eNbIX uncel. [ToctpoeHue
MOJIEITH KOJIBIIA LETBIX YHCET.
Omnpenenenue nois, HOANONS, CBOMCTBA
noneil. OnpezneneHye nos pauoHaIbHbIX
yucell. OCHOBHBIE CBOWCTBA
palHoHaNbHBIX uKcel. [locTpoeHue
MOJIENH TOJIS PALOHATBHBIX YUCEL.
YnopsoueHHOE M0JI€ PaLlMOHAIBHBIX
yucen. /IIp/

10

VK-1.2 IIK-
1.1 TIK-1.2
IK-3.1

J1.1J11.2
J1.3

3.2

IIpocTtsie u coctaBuble uncna. HOJ u
HOK nByx nensix yncen. Jlenenue ¢
ocratkoM u anroput™ EBknmaa. Iepexon
0T OOBIKHOBEHHBIX JPO0EH K JIECATUUHBIM.
[lepexon oT meprOANMYECKON JECATHIHON
Jpobu k 0ObIkHOBEeHHOH. /IIp/

10

VK-1.2 IIK-
11

J1.1J11.2
JI1.3

Pa3znen 4. JleiicTBuTEILHBIE YHCTIA




4.1 Omnpenenenue ynopsa04eHHOrO MO0, 10 1 YK-1.2 IIK- J1.1J11.2
AKCHOMBI HETIPEPBHIBHOCTH: aKCHOMA 1.1 [IK-1.2 JI1.3
Apxumena u akcuoma Kanropa. IK-3.1
OnpepeneHue CUCTEMBI AEHCTBUTEIBHBIX
YHCell B TPEX CJIOBAX: HEMPEPHIBHOES
ynopsiiodennoe none. /Ilp/

4.2 IocTpoeHne ynopsago4eHHOrO MOt 10 1 YK-1.2 IIK- J1.1J11.2
JIECATUYHBIX pobeit u ero 11 JI1.3
HenpepbIBHOCTb.  /IIp/

4.3 [IpencraBneHne AeHCTBUTENBHBIX YHCET 10 1 VK-1.2 TIK- JI1.1J11.2
JIECATUYHBIMHU JIPOOSIMHU. 1.1 TIK-1.2 JI1.3
IMocnenoBaTeNbHOCTD CTATHBAIOLIUXCS MK-3.1
otpe3koB. OTHO3HAYHAS IPEACTABUMOCTD
JeWCTBUTEIBHOTO YKCIIa B BU/IE
necaTuaHoi apo6wu. /Tlp/

4.4 Crenenu u jorapu(Mbl. P-aIiuecKue 10 1 YK-1.2 TIK- JI.1J11.2
4YyUCIa. 11 JI1.3
Mp/

Pa3nea 5. KomniiekcHsble yucaa n
KBaTepHuoHbI. Teopema dpodennyca
5.1 Teopema ®pobdenuyca /TIp/ 10 1 VK-1.2 TIK- JI1.1J11.2
1.1 TIK-1.2 JI1.3

5.2 JleficTBUsI HaJy KOMITJIEKCHBIMU YHCTIaMU U 10 1 YK-1.2 TIK- JI1.1J11.2
KBaTepHUOHAMHU. UHCThle KBATEPHUOHBI U 1.1 TIK-1.2 JI1.3
ux reomerpuueckue moaenu. /IIp/ IK-3.1

5.3 M3oMopdu3M OTHOUMEHHBIX YHCIOBBIX 10 1 YK-1.2 TIK- JI.1J11.2
CHCTEM. 11 JI1.3
Mp/

Pa3pen 6. 3auer
6.1 3auer /KP3/ 10 0,15 JI1.1J11.2 Bompocsr k
JIL.3 3a4eTy

6.2 3ager /3auét/ 10 3,85 3ager
Pa3nen 7. Cam. pa6ota

7.1 Cawm. pabora /Cp/ 10 35 JI1.1J11.2

JI1.3

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. KoHTpo.ibHbIe BOMPOCHI U 3aaHUS

BxoHO# KOHTPOJIb: 3HaHUE LIKOJIBHBIX ONPEAEICHNI HaTypaIbHbIX, LEJbIX, pAlIMOHATIbHBIX, NEHCTBUTEIBHBIX 1 KOMITJIEKCHBIX
YHcen

Texkymuii KOHTPOJIb:

CamocrosrenbHas padoTa 1. 3agaun Ha JOKa3aTeNbCTBA [0 MHIYKIHH.

CamocrosrenbHas paborta 2. Bonpockl TeCTOBBIBIE.

Bomnpocsr k 3a4ery.

5.2. TeMbl NHCBMEHHBIX padoT

JlokazaTtenbcTBa METOI0M MOJHON MaTeMaTHUECKON UHIYKIIUH:
1) Jloka3arenbCcTBa YUCIOBBIX PABEHCTB

2) Jloxa3aresnbCTBa YUCIOBBIX HEPABEHCTB

3) loka3aTenbCTBa AETUMOCTH

4) PexyppeHTHbIE COOTHOILICHHS

5) Unnyknus B reomeTpun

5.3. ®oHA OLIEHOYHBIX CPEACTB

IIPUMEPHI x 3auery

1. IIpuBeauTe nmpumMep 0OBIKHOBEHHON IPOOH U 3aNUIINTE €€ B BUJE EPUOJUUECKON NECITUYHOM qpoOu

2. [IpuBeauTe npuMep NEpUOJMUECKON NECATUYHON APOOH U 3aIHMILIKTE €€ B BUIEC OOBIKHOBEHHOM.

3. [IpuBeuTe MpUMEPHL: HATYPAIBHOIO YUCIIA, LIEJIOT0 HE HATYpalIbHOTO, PALIMOHAIILHOTO HE LEJIOr0, HPPAOHATIBHOTO YHCIa.
TIpuMepbl KOHEUHOH, EPUOMUECKON M HEMEPHUOANICCKOHN IECATUUHBIX IPOOeii.

3. [IpuBeauTe mpuMep Ha TOKA3aTEIHCTBO PABEHCTBA METOOM ITOJIHON MaTeMaTHIECKON HHIYKITHH.

4. IlpuBenure mpuMep Ha JOKa3aTELCTBO HEPABEHCTBA METOIOM TTOJIHOM MaTeMaTHUECKO HHYKITHH.

5. IlpuBenuTe mpuMep Ha JOKa3aTENLCTBO METOIOM IOJIHOM MaTeMaTHYeCKO HHAYKIMH. IeJIMMOCTH BBIPQ)XKEHHsI Ha TAaHHOE




YHCIIO.

6. [TpuBeuTe mpuMep OOBIKHOBEHHOM JIPOOU U 3aIUILIUTE €€ B BUAC IEPUOIMUYCCKON NECITUIHOMN ApOOH.

7. TlpuBenuTe mpUMep NEPHUOAMICCKOM NECATUYHON APOOH U 3aAMHUIINUTE €€ B BUJIE OOBIKHOBEHHOIA.

8. IlpuBenure NpuMepsl: HATYpPaJIbHOIO YUCIIA, LIEJIOTO HE HATypalbHOT0, PALIMOHAIILHOTO HE IeJIOT0, MPPaIlMOHAIBHOTO YHCIa.
IIpumepsl KOHEUHOH, IEPHOIUUECKOM U HENEPUOAUIECKON JECATHYHBIX JpOOeH.

9. ITonp3ysch ONpeeeHueM CII0KEHHS HAaTypaJIbHBIX YHCE, BRIYUCIUTE 2+3 ¢ 000CHOBaHMEM Ka)KIOro Iara.

10. TTonb3ysich onpeneneHneM YMHOKEHHUS HATYpaJIbHBIX YHCEIl, BRIUUCIUTE NPOU3BeIeHHE Yncell 2 1 3 ¢ 000CHOBaHHEM KaXKI0T0
miara.

11. Pazmenure ¢ ocratkom 27 (-27) Ha 23 (-23).

12. BoinonHuTe cllo’keHHue, BHIUNTAHUE, YMHOKEHHE U JIeJICHUE IBYX IPUIYMaHHBIX KOMIIJIEKCHBIX YHCEII.

13. JlokaxuTe OCHOBHBIC CBOMCTBA KOJIEII.

14. Jlokaxute OCHOBHBIC CBOICTBA MOJICH.

15. CymiecTByeT 1M [OJI€, KOTOPOE CTPOTO COAEPKUT MOJIE IEHCTBUTENBHBIX YUCEI U CTPOTO COAEPXKUTCA B 11016 KOMILIEKCHBIX
ymcen? Jlokaxure.

BOl'[pOCI)I K 3a4€Ty

1. OnpezneneHue HaTYpaJIbLHOTO PAZA, HE3aBUCUMOCTh akcuoM IleaHo. Jloka3aTesbCcTBO NPUHIUIA TOJHOM MaTeMaTHIECKON
WHIYKIIHH.

2. OnpezesneHue CI0KeHUs HaTypajIbHBIX YUCEN, J0KAa3aTebCTBO  CYLIECTBOBAHUS U €IMHCTBEHHOCTH CIIOKEHHUS.

3. OcHOBHBIE CBOWCTBA CIIOKEHHUSI M YMHOKEHUS HATYpaJbHBIX ducell. (3 cBOHCTBA T0KA3aTh).

4. BeriomoraTenbHbIE CBOWCTBA, MO3BOJIAIONINE BBECTH OTHOLIEHHE «MEHBIIE) /I HaTypalbHBIX YHCEIL.

5. OmpeneneHre OTHOUIEHHS «MEHBILE)» JUI HATYpaJbHBIX YHCEIl, €[0 OCHOBHBIE CBOMCTBA.

6. OmpezeneHye OTHOLIEHHS «MEHBILE» Ul HATYpPaJIbHbIX YHCel, JOKa3aTeIbCTBO CYIECTBOBAHUS HAUOOJIBILETO YUCIa
JUIS OTPaHUYEHHOTO CBEPXY MHOXKECTBA HaTypalbHbIX Uucel. JIMHEHHO ynopsj0ueHHOEe MHOXKECTBO HATYpalIbHbIX YHUCEN BIIOJIHE
YIOPALOYEHO.

7. Jloka3aTenbCTBO CYLIECTBOBAHUS HAMMEHBIIIETO YMCIIA I HEIYCTOTO MHOYKECTBA HaTypalbHbBIX YnCell. Y CHIICHHBIN
MPUHLHUI TIOJHOW MaTEeMAaTHYE€CKOW HHIYKLIUH.

8. Onpenenenue cucTeMsbl 1eNbIX drcel. OCHOBHBIE CBOMCTBA: CBOMCTBO HYJIS, MPaBHIIa 3HAKOB, KOMMYTaTHBHOCTh
YMHOKEHHSI LeNbIX yucen. OTCyTcTBUE JeUTeNeH HyIs.

9. HenpoTHBOpPEUNBOCTH TEOPUH LEIIBIX YUCEL.

10. OmpeneneHue cuCTeMb palliOHAIBLHBIX Yucel. IIpencTaBienye paluoHaIbHOIO YKCIa IeCITUYHO ApOoObIo.

11. Onpexesnenue cucTeMsbl AeUCTBUTENBHBIX Yrcen. Brimouenue Q B R. CyliecTBoBaHHe M €JMHCTBEHHOCTb 1110 YacTh
JIEHCTBUTEIIHLHOTO YHCIA.

12. llenas yacTh nelcTBUTENBHOTO YKcia. [Ipencrapnenne AeHCTBUTENBHBIX YUCEN ASCITUIHBIMH APOOSMH.

13. JIuHeiiHO yropsmoYeHHOe MHOXKECTBO AECITUUHBIX npobeil. Koneunsle necstudanbie 1podu. CBOHCTBO yCHICHHOM
TJIOTHOCTH.

14. TlocnenoBaTeNbHOCTh  CTATUBAIOIIUXCS OTPE3KoB. OnpereneHne CI0XKEeHH 1 YMHOXKEHUS IeCATHYHBIX JpoOeH.

15. CsaoiicTBO c1ab0if MOHOTOHHOCTH CJIOKEHUs. Jl0Ka3aTeIbCTBO CBOMCTB CIIOKEHUSI M YMHOXKEHUS AECSTUUHBIX IPOOEH.
16. Paznuunble onpeneneHusi CHCTEMBI AEUCTBUTENBHBIX YHCEN U X SKBUBAJIEHTHOCTb.

17. p-agnyeckue umcia.

18. Ompenenenue cucTeMbl KOMIUIEKCHBIX Yncell. HenmpoTHBOpeYnBOCTh TEOPUHU KOMIUIEKCHBIX ncesl. OCHOBHBIE CBOMCTBA
T10J151 KOMIUIEKCHBIX YHCEIL.

19. Ksarepuuonsl. ['pyrmia KBaTepHHOHOB.

20. Teopema ®pobenuyca.

21. H3omop}u3M 0OJHOMMEHHBIX YACIOBBIX CHCTEM.

5.4. IlepeyeHb BUI0B OLICHOYHBIX CPEACTB

6. YHEBHO-METOJNYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIUHBI (MOAY JIS)

6.1. Pexomenayemasi iutepaTypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, rox
JI1.1 | Cmonun 1O. H. UucnoBbie CUCTEMBI: yueOHOE TTocoOue Mocksa: ®JIMHTA, 2021
JI1.2 | Kapmaumnsckas O. C., O0630p YMCIIOBBIX CUCTEM: TOXKJIECTBEHHBIE ITPe0Opa30OBaHMs Taranpor: Taranporckuit
UYepernenko B. A. BBIpaKEHHIA: ydeOHOe mocodue rOCyIapCTBEHHBIN

MEeIarOrn4eCKuil UHCTHTYT
nmenu A. I1. Uexona, 2012

JI1.3 |JIapun C. B. YucnoBele cucTeMbl: yueOHOe IOocoOUe IS BY30B Mocksa: FOpaiir, 2022




6.3.1 JIueH3u0oHHOE U CBOOOTHO pacnpocTpansieMoe nporpaMmmMHoe oﬁecne'le}me, B TOM 4YHCJI€ OTCYECCTBEHHOI'O
Nnpou3BOACTBA

J1Jis OCBOGHUS TUCIUMILUIMHBI HEOOXOAUM KOMIBIOTEP € TpauyuecKOil ONepalmoOHHON CHCTEMOM, OQHCHBIM ITAKETOM MPHUIIOKCHHIA,
HUHTEpHET-Opay3epoM, nporpammoit it urenus PDF-daiinos, mporpamMmMoii 11t mpocMoTpa H300pakeHui u Buneodaitiop u
IporpaMMoi Juist paboTHI ¢ apXUBAMHL.

6.3.2 Ilepeuenn npodeccHOHAILHBIX 0a3 TaHHBIX U HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrponnast 6uGiHoTeIHAs CHCTEMA : 0a3a TAaHHBIX COAEPIKHUT CBEIECHHS 00 OTEUECTBEHHBIX KHUTAX U
HEPHOMYECKIX H3IaHUsIX 110 HayKe, TEXHOJIOTHH, MeIUIMHe u obpazoBanuto. Axpec: http://elibrary.ru. Pexxum nocryna:
MunuBuayansHbIN HEOTpaHUYEHHBINH JOCTYIL.

2. DneKTpOHHO-OHbIHOTeYHAs chcTeMa « Y HUBepcuTeTcKast 6ubimoTeka ornaiim». Axpec: https://biblioclub.ru. Pexum nocryna:
MNunuBuayansHbIN HEOTpaHHYEHHBINA JOCTYII.

3. DnekTpoHHO-OMbIMOTE Has crcTeMa n3aatenbetBa «JIAHBy. Anpec: e.lanbook.com. Pexxum noctymna: NHIMBH Ay bHBINR
HEOTPaHWYCHHBIHN TOCTYII.

4. O6pasoBatenphas mwiardopma «FOpaiity». Axpec: https://urait.ru. Pexxum nocrymna: NHIuBHAyaIbHbIH HEOTPAHHYEHHBIN TOCTYII.
5. IC AnTtumnaruar: cuctema oOHapykeHus 3auMcTBoBanuil. Anpec: https://krasspu.antiplagiat.ru. Pexxum moctyma:
MHnuBuayanbHbIN HEOTPaHUUEHHBIA JOCTYII.

7. MTO (o6opynoBaHHe H TEXHHYECKHE CPEACTBA 00yUeHM)

HepequL y‘I€6HBIX ay)lI/ITOpI/Iﬁ u HOMCHICHI/Iﬁ 3aKpEIUIACTCA €XKXECTOAHbIM IIPUKAa30M «O 3aKpCIUICHUH ay)lI/ITOpI/Iﬁ u HOMCIHCHI/II71 B

8. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCHHUIIIMHBI (MOY JIST)

Moaynb 1. OcHoBHble BBoHBIE TOHSITHA (JIekmwmii 1 4., ceMuHapckux 3aHsaTuil 14.).
MHoXxecTBo, 351eMeHT MHOXecTBa. [Tycroe MHOkecTBO. [ToaMHOkecTBO. PaBeHCcTBO MHOXeCTB. OOBeIMHEHNUE, TIEpECeUeHHE,
pasHOCTh MHOXeCTB. [IpsiMoe mpou3BeieHe MHOXKeCTB. bruHapHoe oTHomeHue. OToOpakeHre MHOKeCTB. buHapHast onepanusi.

Mopnyns 2. Hatypansabie uyncna (JIekuuii 7 4., MpakTHYECKUX 3aHITHHA 7 9.)

[ITkonpHOE ONpeiesIeHne HaTypaIbHbIX YMCEIl M €ro akcuoMaTHueckast TpaHcopmanust (akcuomaruka [leano). [TpuHimn nonHoi
MaTeMaTHYeCKOH HHAYKIMH. AKCHOMAaTHYECKOE OINpe/Ie/ICHHE CIIOKEHUSI M YMHOKEHHSI HATYPaIbHBIX YUCE U CBOMCTBA STHX
onepauuii. OnpeneneHue U CBOHCTBa HEPABEHCTB I HATYPAJIBHBIX YHCEN. TeopeMbl O CYIIECTBOBAHUN HAUMEHBIIETO U
HauOOJIBIIETO IIEMEHTOB B OJJMHOKECTBAX HATYPAJIbHBIX YUCEI. Y CHIICHHBIH MPUHIIMIT TIOJHOM MaTeMaTHYECKON HHIYKIHH.
HeszaBucumocts akcuom [leano.

Mopyns 3. Lensie u panpionanbabie yncna (Jlekunit 4 4., mpakTHYecKuX 3aHsTHH 4 9.)

LIkonbHBIE ONpeneTeH s eIbIX W PAIMOHATBHBIX U YUCEeN H UX TpaHC)OpManys B BUIEC aKCHOMATHIECKHX TEOPUH KOJIEI ¥ MOJIEH.
OcHoBHbIe cBOMcTBa Kojbla. CBONCTBA 1enbIX yrcen. OTHOLIEHNE «MEHbIIEe» JUI LENbIX YHCE, €ro CBOMCTRa.

OcHoBHbIe cBoMcTBa 0. CBOWCTBA pallMOHATBHBIX uncel. [InoTHOCTE noss panronanbHbeIX yucen. [IpencraBienue
PalUMOHATIBHOTO YUCTIA AECATUUHON POOBIO.

Monyns 4. [leiictBurenbusle uucia (JIekuuii 4 4., MpakTUIECKUX 3aHATUH 4 4.)

[IIkonbHOE ompeneneHue AeHCTBUTENIBHBIX YHCel (B BUE MHOXKECTBA BCEX JECATUUHBIX ApoOeit). YIOPSIOUSHHOE M0JIe U aKCHOMBI
HENpPEPBIBHOCTH. AKCHOMAaTUYECKOE OIIpeAeIeHHE JeHCTBUTENbHBIX yncel. IlocTpoeHne Moaenu JeHcTBUTEIbHBIX Yuce Ha Oase
JEeCSTHYHBIX Apo0eit. Pa3nuuHbIe TPAaKTOBKH HOHATHS MPEICTABUMOCTH JIeHCTBUTEIBHOTO YHCTA IECATUIHON Apo0bio. Pasmimansie
(OPMyYITHPOBKH CBOHCTBA HEMPEPHIBHOCTH. [IOHATHE O p-aAMYeCKIX YHCTAX.

Monysb 5. KomisiekcHbie unciia 1 kBarepHUOHBL. Teopema @pobennyca (JIekuuit 2 4., MpakKTHUECKUX 3aHATHH 2 d.)

[IxonpHOE OnpeeseHne KOMIUIEKCHBIX YHCell B ainredpanyeckoit popme. AKCHOMaTHYECKOE ONpeIeIeHUe KOMIUIEKCHBIX YHCEll.
CBolicTBa KOMITJIEKCHBIX YHCE.

Teno xBaTepHHOHOB. CBONCTBA KBaTCPHHOHOB.

Jluneiinas anreOpa Han nosieM. basuc u paHr JuHEHHOH anreOpsl. AireOpsl ¢ AeICHUEM KOHEUYHOTO PaHTa Hall IT0JIEM KOMIUIEKCHBIX
ymcen. AnreOpsl ¢ 1eleHreM KOHEYHOTO paHra HaJl 1IoJIeM JIeHCTBUTENbHBIX yncen. Teopema @pobennyca.

M3omMopdu3M 0THOMMEHHBIX YHCIOBBIX CUCTEM.




