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1. LIEJIM OCBOEHMWS AUCLIMILIMHBI (MOIYJIST)

NEepeBOA UHTYUTHUBHBIX 3HAHUH O YuCIax Ha TBEPAYIO OCHOBY BbIBOJOB, UCXOJs U3 aKCUOM.

2. MECTO JUCHUILJIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pazgen) OIL: |B1 .O/J1I1.09.02

2.1|TpeGoBaHus K NpeIBapUTEIbHOI MOATOTOBKE 00yYAIOIIEr0Cs:

2.1.1|Anre6pa

2.2| JucuMnianHbl (MOAYJIM) H PAKTHKH, 1J1 KOTOPBIX 0CBOEHHE IAHHOM THCHHUILINHBI (MOYJIs1) HEOOXOAUMO KaK
npeauIecTByOIIEe:

2.2.1| Teopus uncen

3. KOMIIETEHIIMN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUITIJINHbI
MOoAyJisl)

YK-1: Cnoco6eH ocyuiecTBJIATH NOMCK, KPUTHYECKHIl aHAJIM3 H CHHTe3 HHGOPMAaLUK, TPUMEHATH CUCTEMHBIN MOIXO0/ 1Tl
pelieHUs MOCTaBJICHHBIX 3a1a4

VYK-1.2: lIpumeHsieT Jioruueckue (popMbl U MPOLEAYPHI, CIOCOOEH K pediieKCHH N0 MOBOAY COOCTBEHHOM M y:KOii
MBICJIUTEIbHOH 1eATeTbHOCTH

3HaTh:

VYposenb 1 |noruueckue Gopmsbl U MPOLETYPBI, METOIbI pedIIEKCHH B TIOJTHOM 00BbeMe (TTpaBWIBHO BhIOJIHEHO Ooiiee 90%
3a/JaHMi)

VYpoBeHpb 2 |normdeckre GOPMBI U IPOLEAYPHI, METOIBI pePIEKCHUH B TOCTATOYHOM 00beMe (IPaBHIBHO BBHIIOHEHO Ooiee 80%
3aJJTaHHK )

Yposenb 3 |noruueckue Hopmbl U IIPOLETYPHI, METOIBI peIICKCHH B HETIOJHOM 00beMe  (IIpaBHIIBHO BBIIOJIHEHO Oosee 60%
3a/JaHMi)

YmMmerb:

VpoBerb 1 |caMOCTOATENBHO TIPUMEHSATH JIOTHUECKHE (POPMBI U MPOIIEAYPHI, METOIBI  pe(IEKCHH TIO TOBOLY COOCTBEHHOM U
4y’KOH MBICJIUTENHLHON IESTEIbHOCTH (TPaBUIIBHO BBIIONHEHO Oosee 90% 3amanuii)

YpoBeHb 2 |[IpUMEHSATH Joruyeckue GOpMbI U IPOLEAYPbI, METOABI pedIIeKCHu 1o MOBOY COOCTBEHHOH U UyKOM
MBICITHTENILHOH AEATEILHOCTH C HEOOIIBIION IIOMOIIBIO MpernofaBatess (IpaBUIIbHO BEIIOJIHEHO Oomee 80%
3aJJaHHl )

YpoBeHb 3 |IPUMEHATSH JorHyeckue (OpMbI ¥ IPOLEAYPHI, METOAB  pedIeKCHU 110 OBOLY COOCTBEHHON U Uy>KOH
MBICIIMTENILHOM A€ATEIBHOCTH TOJILKO C HOMOILBIO IIpenoAaBarens (IpaBUIbHO BBIIOJIHEHO Ooiiee 60% 3anaHuil)

Baagern:

Vposenb 1 |HaBbikaMu prMEHEHHS IOTHUECKUX (POPM U TIPOIIELYP, pehIEKCHBHOM MEITETBHOCTH B TIOJIHOM 00beMe (IpaBUIIbHO
BBITIOJTHEHO Oosiee 90% 3amaHmii)

VYposens 2 |HaBbikamu mpuMeHEHHUs JJOTHYECKUX (GopM u npouenyp, pedaekCUBHON ESITEIBHOCTH B JOCTATOYHOM 00beMe
(mpaBWITEHO BEITIONHEHO Oos1ee 80% 3amanHuii)

Vpoeenb 3 |HaBbIkamu prUMEHEHHS IOTHYECKUX (DOPM H TIPOLELyp, PeICKCHBHOMN IEATEIFHOCTH B HE TIOTHOM 00beMe
(npaBwiIbHO BBITIOJIHEHO Oosiee 60% 3amaHuii)

MK-1: CniocodeH ocBauBaTh U UCNOJIB30BATH TEOPETHYECKHE 3HAHUA U MPAKTHYECKHE YMEHHUs M HABBIKH B NPeIMeTHOIi
00J1acTH NPH pelieHuH NpodeccHoOHAIBLHBIX 3a1a4

ITIK-1.1: 3HaeT cTPYKTYPY, COCTAB M AUJAKTHYECKUE eAMHHUIbI IPeAMeTHOH 00J1acTH (IIpenojaBaeMoro npeamMera)

3HaTh:

VYposenb | |CTpYKTYypy, COCTaB U TUIAKTHUECKHE IUHUIIBI pa3ieioB "HUCIOBbIe CHCTEMBI" B IOJHOM 00beMe  (TIPaBUIBHO
BBINOJIHEHO Oosiee 90% 3amanmii)

VYpoBeHb 2 |CTPYKTYpPY, COCTaB U AMAAKTHYECKUE STMHUIIBI pa3aenoB "UUCIOBbIE CHCTEMBI" B JOCTATOYHOM 00beMe  (IPaBHIIBHO
BBINIOJIHEHO Ooutee 80% 3amanuit)

YpoBeHb 3 |CTPYKTypy, COCTaB M TUIAKTHYECKHE €AUHUIIBI pa3/ieioB "UUCIIOBbIE CUCTEMBI" B HE MTOJHOM 00beMe  (MPaBUIILHO
BEITIONTHEHO Ootee 60% 3amanmii)

YMern:

VYpoBenb |  |IpUMEHATb TEOPETUUECKUE 3HAHUS O CTPYKTYpPE, COCTaBE U TUIAKTHUECKUX eIUHULAX pa3aenoB "HuciaoBsle
cucteMbl" U Ha IPAKTHKE B MOJHOM oO0beMe  (TpaBUIIBHO BHINOIHEHO Oosiee 90% 3amanmii)

YpoBeHb 2 |IPUMEHSATH TEOPETUUECKUE 3HAHUS O CTPYKTYpE, COCTAaBE U JUJAKTUUECKUX €IUHUIAX pa3aenoB "HucioBble
cucTeMbl" U Ha MIPAaKTHKE B JOCTaTOYHOM 00beMe (TIPaBMIILHO BhINOIHEHO Oosee 80% 3amanuii)

YpoBeHb 3 |IPUMEHSATH TEOPETUUECKUE 3HAHUSA O CTPYKTYPE, COCTABE U JUIAKTUUECKHUX €AMHHIAX pa3/esoB "HucioBsle
cucTeMbl" U Ha IIPAKTHKE B HE MTOJHOM 00beMe (IPaBUIIBHO BBINONHEHO Oonee 60% 3amanHuil)

Baaners:

VYposenb |  |HaBbIKaMM pelIeHUs TUIOBBIX 3a/1a4 "UHCIIOBBIX cucTeM" B IIOJIHOM 00beMe  (IIPaBUIIbHO BhINOJIHEHO Oosee 90%
3a7aHUH )

VYpoBeHb 2 |HaBbIKAMM PEIICHHUS TUIOBBIX 3a/1a4 "UHCIIOBBIX cCUCTEM" B IOCTATOYHOM 00beMe  (TIPABUIIBHO BBIMOJIIHEHO Ooliee




80% 3amannii)

VYposens 3

HaBBIKAMH PELICHHS THIOBBIX 3a1a4 "UHCIOBBIX CHCTEM" B HE MTOJHOM 00beMe  (IIPaBMIIBHO BEHINOJIHEHO Oonee 60%
3aJJaHui)

TIK-1.2: YMeeT ocymiecTBJIATH 0TOOP y4eOHOr0 cofep:KaHUs /ISl ero peajnu3aluu B pa3iM4HbIX ¢popmax o0yueHus B

cootrBeTcTBHM ¢ TpedoBanusasmu ®I'OC OO

3HaTh:

VYporenb | [TeopeTryeckuii Matepual paszenoB "UKHCIOBbIC CUCTEMBI" U BIaJIc€T YMEHHEM OCYIICCTBIATh OTOOpP y4eOHOTO
COJICpIKaHUs JJTs €r0 Pea3alliy B IIKOJIbHON MaTeMaTHKE B TIOJHOM 00beMe  (MPaBUIIBHO BBIMOJIHEHO Oostee 90%
3aJJaHUH )

VYpoBenb 2 |TeopeTrueckuii Matepual pasaenoB "UKCIOBBIC CUCTEMBI" U BIIaJICET YMEHHEM OCYIIECTBISITh 0TOOp yueOHOTO
COJICpIKaHUs JJIsl €r0 PeaTi3alliy B IKOJIBHOW MaTeMaTHKE B JOCTATOYHOM 00beMe  (MPaBIILHO BBITIOJHEHO Ooliee
80% 3amanmif)

Yposenb 3 |TeopeTnueckuii Mmatepual pasaenos "UncioBele cCUCTEMBI" U BIIaJIe€T yMEHHEM OCYIIECTBIATh 0TOOp yueOHOro
CoJIep>KaHus IS €r0 pealn3alyy B IIKOJIBHON MaTeMaTHKe B HE TIOJTHOM 0o0beMe  (IPaBIIILHO BBITIOJIHEHO Oojee
60% 3ananuii)

YMmern:

VYpoBeHs | |ocymecTBIATE OTOOP TEOPETHIECKOTO MaTepuaia sl €ro peaan3aliy B pasinyHbIx Gopmax oOydeHus B
cootBercTBUH ¢ TpeboBanusiMu OT'OC OO B nosHOM 00beMe  (TpaBHIIBHO BBINOIHEHO Oosee 90% 3anaHuii)

VYpoBeHb 2 |0CyLIECTBIATE OTOOP TEOPETHIECKOTO MaTepuaia sl €ro peaai3aliy B pasiuyHbIX Gpopmax oOydeHus B
cootBercTBUH ¢ TpeboBaHussMu GI'OC OO B q0CcTaTOYHO MOJHOM 00BeMe  (TIPaBUIILHO BBITIONHEHO Oosiee 80%
3a/1aHui)

VYpoBeHb 3 |0oCyLIECTBIATE OTOOP TEOPETHIECKOTO MaTepuaa JJisl €ro pealn3aliy B pa3inuHbIX GpopMax oOydeHus B
cootBercTBuH ¢ TpeboBanusiMu O@I'OC OO B He mosiHOM 00beMe  (IPaBUIILHO BBINIOJIHEHO Oosee 60% 3amaHuii)

Bnapers:

VpoBeHb |  |HaBBIKAMH JHIAKTHUECKOTO aHAIM3a Y4eOHOTO coJepKaHus pa3iesioB "UHUCIOBbIE CUCTEMBI" /TS €T0 pealn3allii B
pa3nuyHbIX popMax o0yueHHs B cooTBeTcTBUH ¢ TpeboBanusamMu ®I'OC OO B mnonHOM 00beMe  (TIPaBUIILHO
BBITIOJTHEHO Ooiee 90% 3amanuii)

VYpoBeHb 2 |HaBBIKAMH JHIAKTHUECKOTO aHaIM3a y4eOHOTO cojepkanus pa3nesoB "HHCIOBbIe CHCTEMBI" IS €r0 peain3alii B
pa3nuyHbIX popMax o0yueHHs B cooTBeTcTBUH ¢ TpeboBanusamMu ®I'OC OO B 1octaTogHOM 00BbeMe  (TIPABUIIBHO
BBITIOJTHEHO Ooiee 80% 3amanmii)

YpoBenb 3 |HaBBIKAMHU IUJAKTUYECKOTO aHAJIM3a Y4eOHOTO coJiepKaHus pa3aeioB "UnciioBble CUCTEMBI" Ul €r0 peasiu3aliy B

pasnuuHbIX popMax o0yueHHs B cooTBeTcTBUH ¢ TpeboBanusmu GPT'OC OO B He NOITHOM 00beMe  (TIPABUIIBHO
BBITIOJIHEHO Ooiee 60% 3amaHmii)

IIK-3: Cnoco6en ¢popMupoBaTH Pa3BHBAIOIIYI0 00Pa30BATEIBHYIO CPeAy AJs T0CTHKeHUsI THYHOCTHBIX, IPeAMETHBIX U

MeTanpeaAMETHBIX PE3yJbTAaTOB OﬁylleHl/Ifl CpeaACTBaAMU NPENnoiaBaeMbIX y‘-leﬁHl)IX npeaiMeToB

IIK-3.1: BrageeT cnoco6aMu HHTerpaluy y4eOHbIX NPeIMeTOB JIsl OPraHU3alliy pa3BUBaloLLeli yueOHOH 1eATeIbHOCTH

(ucciienoBaTeILCKOM, MPOEKTHOM, IPYNIOBO#i U Ap.)

3HaTh:

VYpoBeHb |  |MexnpenMeTHbIE CBSI3H By30BCKOTO ¥ IIKOJIBHOTO KYPCOB JIT€OPHI M YUCIOBBIX CHCTEM UISl OpraHH3aLiH
pa3BUBaloOLIeH y4eOHON IesTeNbHOCTH (MCCIEN0BATEeNbCKOM, IPOSKTHOMN, IPYIIIOBOI! U p.) B IOJIHOM 00beMe
(npaBunbHO BhINIOIHEHO Oouiee 90% 3ananuii).

VYpoBeHb 2 |MeXIpeIMeTHBIE CBSI3H By30BCKOTO ¥ IIKOJIBHOTO KYPCOB JIT€OPHI M YUCIOBBIX CHCTEM [UISl OpraHH3aLiH
pas3BUBaroLIel y4eOHOH esITeIbHOCTH (MCCIIEN0BATENbCKOM, IPOSKTHOMN, TPYIIIOBO U Jp.) B JOCTaTOYHOM 00BbEME
(npaBunbHO BhINIOJIHEHO Ooutee 80% 3amanuii).

ypOBeHL 3 MEKIIPEAMETHBIC CBA3HU BY30BCKOI'O U IIKOJBHOTO KYpCOB anrerLI 1 YUCJIOBBIX CUCTEM JIsI OpTaHU3allun
pa3BuBaronIell y4eOHOH NeaTeNbHOCTH (MCCIeI0BAaTENbCKON, MPOSKTHOM, TPYIIIOBOM | ApP.) B HE TOJHOM 00beMe
(mpaBUIILHO BBITIOTHEHO Oonee 60% 3amaHuit).

Ymersn:

VYpoeHs | |IpaBUIBHO NPUMEHSTH CIIOCOOBI HHTETPALIMH COEP KaHHS BY30BCKOTO M IIKOJIBHOTO KYPCOB anreOphl X YUCIOBBIX
CHCTEM JUTSl OpTaHH3aLH Pa3BUBAIOIIECH YIeOHOW e TENHOCTH (HCCIeI0BATEIbCKON, MPOSKTHOM, TPYIIIOBOM U 1p.)
B MOJIHOM 00beMe (TTpaBHIIBHO BBIMOJIHEHO Ooiee 90% 3amanmii).

VYpoBeHb 2 |IPaBHIBHO HPUMEHSTH CIIOCOOBI MHTETPALIMN COJEPIKAHUS By30BCKOTO M IIKOJIBHOTO KYPCOB anreOphl M YHCIOBBIX
CHCTEM JUTSl OpTaHH3aLH Pa3BUBAIOIIEH YIeOHOW e TENHOCTH (HCCIeI0BATEIbCKON, MPOSKTHOM, TPYIIIIOBOM U 1p.)
B JIOCTaTOYHOM 0OBeMe (TpaBHIILHO BBIOJIHEHO Oosee 80% 3amaHuii).

VYpoBeHs 3 |IpaBHIBHO NPUMEHSTH CIIOCOOBI MHTETPALIMN COJEPIKAHNS By30BCKOTO M IIKOJIBHOTO KYPCOB anreOphl M YHCIOBBIX
CHCTEM JUTSl OpTaHH3aLH Pa3BUBAIOIIECH YIeOHO! e TENHOCTH (HCCIeI0BATEIbCKON, MPOSKTHOM, TPYIIIIOBOM U 1p.)
B HE MOJITHOM 00beMe (TIpaBHIIbHO BBINIOJIHEHO Oonee 60% 3ananuin).

Baagern:

VYpoBeHs |  |HaBBIKAMHU HHTETPALMH COAEPIKAHUSA BY30BCKOTO M IIKOJIBHOT'O KYPCOB anreOpbl M YMCIOBBIX CHCTEM IS
opraHu3aluy pa3BUBaIOLIEH yueOHOU esITeIbHOCTU (CCIIEA0BATENBCKOM, IPOEKTHOM, IPYIIIOBOH U 1p.) B IIOJIHOM
o0beme (IpaBIIILHO BEIMOIHEHO 6osee 90% 3amanmii).

VYpoBeHb 2 |HaBBIKAMU UHTErPALUU COAEPKAHHUSA BY30BCKOIO M ILIKOJIBHOI'O KYPCOB alreOpbl U YMCIOBBIX CUCTEM JJIS

OpraHu3alliy pa3BUBAIOIICH YUeOHOM NesITeIbHOCTH (MCCIIeI0BATENbCKOM, TPOCKTHOW, TPYIIOBOM H p.) B
JIOCTATOYHOM 00beMe (MpaBUILHO BhITOJHEHO Oosiee 80% 3amaHuii).




Yposens 3

HABbIKAMU UHTETPALMU COJEPIKAaHUs BY30BCKOIO U IIIKOJIBHOIO KYPCOB aareOphl U YUCIOBBIX CUCTEM AT
OpraHu3alliy Pa3BUBAOIICH YUeOHO NeATEIbHOCTH (MCCIIeIOBATENBLCKOM, MPOSKTHOM, TPYIIIOBOM U JIP.) B HE MIOJIHOM
o0beMe (IIpaBUIILHO BBINOIHEHO Oonee 60% 3amnaHuit).

4. CTPYKTYPA U COJEP)KAHUE JUCLUAIIJIMHBI (MOLY.JIsT)

Kon

HaumeHoBaHMe pa3/iesioB U TeM /BUJ
3apgarug/

Cemectp /
Kvbe

Yacos

Komneren-
10707

Jlutepary
Da

Hnre
DAKT,

p.
MOArOT.

IIpumeua
HHE

Paznen 1. OcHOBHBIE BBOJHbIE
MOHATHS

11

MHO0X€eCTBO, 2JIEMEHT MHOXKECTBA.
[Tycroe muOXecTBO. [TogMHOMXKECTBO.
PasenctBo muoxects. O0bequHEHHE,
nepecedeHre, pa3sHOCTh MHOYKECTB.
[IpsiMoe npou3BeIcHHE MHOKECTB.
Bunapnoe otHomenue. OtoOpakeHne
MHOXxecTB. bruHapHas onepanus.

VK-1.2 [IK-
11

J1.1J11.2
J1.3

1.2

O0603HaueHHS YUCIIOBBIX MHOXECTB,
paccMaTpuBaeMbIX B 1ikodje. I[Ipumepsl
O00BETUHEHUI U TIepecedeHU
YHCIIOBBIX MHOeECTB. [Ipsimoe
npou3BeieHHe MHOXKeCTB. [Tpumepsr
OMHAPHBIX OTHOIIEHUH (OTHOIICHUE
HKBUBAJICHTHOCTH, OTHOILICHHE
JIMHEHHOTO MOpsAAKa, CTPOTHE 1
HECTpPOrHe HepaBeHCTBa). [Ipumepsl
OuHapHBIX onepauuii. /TIp/

YK-1.2 TIK-
11

J1.1J11.2
JI1.3

13

O003HaYEHUS YUCIIOBBIX MHOXECTB,
paccMaTpuBaeMbIX B ikode. IIpumepsl
O00BETUHEHUI U TIepeceveHU
YHCIIOBBIX MHOeCTB. [Ipsimoe
npou3BeieHHe MHOXKeCTB. [Tpumepsr
OMHAPHBIX OTHOIIEHUH (OTHOIICHUE
OKBHUBAJICHTHOCTH, OTHOILICHUEC
JIMHEHHOTO MOpsAAKa, CTPOTHE 1
HECTpPOTHe HepaBeHCTBa). [Ipumepsl
OuHapHbIX oneparuid. /Cp/

10

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

JI1.1J11.2
JI1.3

Pa3nen 2. HatypaabHble yncia

2.1

AKcroMaTHYeCKOe OIpeIeIeHre
HaTypaJbHBIX YHCEN B BUJIE
HATYPAaJIBHOTO psia ¢ OMHAPHBIM
OTHOIIEHHE «HEMOCPEACTBEHHOTO
CIEIyeT 3a», YAOBIETBOPSIOIINM
yeTelpeM akcuomaM Ileano.
HezaBucumocts akcrom Ileano.
IIpuHuMN NOIHOM MaTeMaTUYECKON
uHaykiua. /Jlex/

VK-1.2 IIK-
11

J1.1J11.2
JI1.3

2.2

Meto1 moaHON MaTeMaTHYECKOM
WHIyKIIMY, HA4aJI0 MHIYKIIUH,
WHAYKTABHOE MPEATOJIOKEHUE, Iar
uHAyKuuu. [Ipumepsl 10Ka3aTenbCeTB
PaBEHCTB, HEPABEHCTB, JACTUMOCTH,
PEKyppPEHTHBIE COOTHOILIEHUS,
WHAYKIOHS B TeoMeTpuu. JlomMarrHss
KOHTpOJIbHAs paboTa «3agaun Ha
uHAYKOHooy». [IpuMepsl 000CHOBaHMIT
CJI0’KEHUH ¥ YMHOXECHUH HAaTYypaIbHBIX
yucen. JlokazarenbcTBa CBONCTB
onepauwuii /TIp/

VK-1.2 IIK-
11

J1.1J11.2
JI1.3




2.3

MeroJ noaHOH MaTeMaTH4ECKOH
UHIYKIUH, HAYaJI0 HHIYKIHH,
MHIyKTUBHOE IIPEATOJI0KEHHUE, [Iar
uHAyKOuH. [IprMeps ToKa3aTensCcTB
PaBEHCTB, HEPABEHCTB, ACIMMOCTH,
PEKYPPEHTHBIC COOTHOIICHUS, HHIYKIIUS
B reoMeTpud. JloMallHssi KOHTPOJIbHAs
pabota «3agaun Ha uHAYKIMIO». /Cp/

VK-1.2 [IK-
1.1 TIK-1.2
IK-3.1

JI1.1J11.2
J1.3

HHAUBHIYA
JbHAs
JIOMALITHSIS
KOHTPOJIbH
ast pabota

24

OTHOLIEHNE «MEHBILE) JUIS
HaTypalbHBIX yKcenl. Teopema o
cBoiicTBe TpuxoToMun. OmpeneneHus
OTHONICHUH "MeHbIe" U "MEHBIIIe WIH
paBHO", ux cBoiicTBa. OCHOBHBIE
CBOWCTBA JIMHEHHO YHOPSI0UYEHHOTO
MHO>KECTBA HaTypaJIbHBIX YHCETL.
YcuneHHbIH, 0000IEHHBIN 1
0000I1IeHHBII YCUICHHBIA TPUHIINATIBI
JIOKA3aTeNIbCTB 110 UHAYKIMH. J{eficTBus
HaJl HEPaBeHCTBaMH. AKCHOMBI
CJIO’KEHHS HATypPaJIbHBIX YHCEIL.
JlokazaTenbpCcTBa CBOMCTB CIIOKCHUS.
AKCHOMBI YMHOKEHHSI HATYPaJIbHBIX
gucen. Jloka3aTenbcTBa CBOHCTB
yMHOXxeHus. /Jlex/

VK-1.2 [IK-
1.1 TIK-1.2
IK-3.1

J1.1J11.2
J1.3

Pa3nen 3. Heable u panuoHaJbLHbIE
yHCcJIa

3.1

OrmpenieneHue Koba, OIKOIBIIA,
cBoiicTBa Kosel. OnpeneneHue Kobla
nenslx gucent. O6macTh MeI0CTHOCTH.
YHOpsAA0UCHHOE KOJIBIIO LIEJIBIX YHUCETL.
Jenenue c ocTaTkOM. DJIEMEHTHI TEOPUU
JeMMOCTH 1enbIX uncell. [ToctpoeHue
MO/IEITH KOJIBIIA LEITBIX YHCE.
Omnpenenenue noiisi, HOANONS, CBOMCTBA
noneit. OnpeneneHue momis
panroHaJIbHBIX YHUCEII. OCHOBHEIE
CBOMCTBA PAI[HOHANBHBIX THCEIL.
ITocTpoenue moaenu nosms
PAIMOHATBHBIX YHCE. Y TOPSAI09EHHOS
T0JI€ palluOHAJbHBIX Yncen. /JIex/

VK-1.2 [IK-
1.1TIK-1.2
IK-3.1

JI1.1J11.2
JI1.3

3.2

IIpoctrie u cocraBHbIe uncna. HOJ u
HOK nByx 1ensix umcen. Jlenexue c
ocraTkoM u asiroput™ EBkinpa. Iepexon
0T OOBIKHOBEHHBIX Jpo0eii k
necatuaHbIM. [lepexon ot
HEePHOIUUECKON AECATUUHOM podH K
oObikHOBeHHOM. /TIp/

VK-1.2 IIK-
11

JI1.1J11.2
JI1.3

Pa3nen 4. [leficTBUTEIBHBIE YHCIA

4.1

Omnpenernenue ynopsao4eHHOTO MO,
AKCHOMBI HEIIPEPBIBHOCTH: aKCHOMa
Apxumena u akcuoma Kanropa.
Omnpenenenne CUCTEMBI IeHCTBUTEIBHBIX
YHCell B TPEX CJIOBAX: HEMPEPHIBHOES
ynopsioueHHoe noie. /Jlex/

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

J1.1J11.2
JI1.3

4.2

TocTpoeHre ynopsIo4eHHOTO OIS
JECATUYHBIX Apobeit u ero
HenpepblBHOCTB. /IIp/

VK-1.2 IIK-
11

J1.1J11.2
JI1.3

4.3

IIpencraBnenne qeiCTBUTEIBHBIX YUCEI
JECATHIHBIMH APOOSIMHU.
IlocnenoBaTenbHOCTh CTSATUBAIOLINXCS
oTpe3koB. OHO3HAYHAS
HPEICTABUMOCTD ICHCTBUTEIIBHOTO
YHcia B BUAE AeCATHYHOM npodu. /Jlex/

VK-1.2 [IK-
1.1 TIK-1.2
MK-3.1

JI1.1J11.2
J1.3




4.4 Crenenu u jorapudMel. P-aanveckue 1 YK-1.2 TIK- | JI1.1 J11.2
YyCIa. 11 J1.3
/Mp/
Pazgen 5. KomniiekcHble yncia u
KBaTepHUOHBI. Teopema @pobdeHnyca
5.1 Teopema @pobdenuyca /TIp/ 1 VK-1.2 [IK- | JI1.1 JI1.2
1.1 TIK-1.2 J1.3
5.2 JleiicTBHs HAJ KOMIICKCHBIMH YHCIaMH 1 VYK-1.2 TIK- | JI1.1 JI1.2
U KBaTepHHOHaMu. UncTele 1.1 TIK-1.2 J1.3
KBAaTEPHUOHBI U UX TEOMETPHUECKHE IK-3.1
monenu. /Jlex/
5.3 H3omMopdpu3M 0THOUMEHHBIX YHCIOBBIX 1 YK-1.2 TIK- | JI1.1 J11.2
CHCTEM. 11 J1.3
Mp/
Pazgen 6. 3auer
6.1 3auer /KP3/ 8 0,15 JI1.1 J11.2 Bomnpocsr k
J1.3 3a4eTy
Paznen 7. CaMm. paGota
7.1 Cawm. pabota /Cp/ 8 35 JI.1J11.2
J1.3

5. OHEHOYHBIE MATEPHUAJIbI (OHEHOYHBIE CPEJICTBA)
JJIs1 TEKYIIero KOHTPOJIsl yCleBaeMOCTH, IPOMEKYTOUYHOH aTTecTAlluU

5.1. KouTpoabHbie BONPOCHI U 3aIaHUS

BX0HOH KOHTPOJIb: 3HAHUE IIKOJILHBIX OIPECIICHUH HATyPaIbHBIX, LIEJIbIX, PALIMOHANBHBIX, IEHCTBUTEIHHBIX U KOMIUIEKCHBIX YHCEI
Texymuit KOHTPOIIb:

KouTponbHas padoTa 1. 3agauun Ha J0Ka3aTEeILCTBA 110 HHIYKITHH.

KontponbHas pabota 2. Borpocs! TecToB.

Bomnpocsl k 3a4ery.

5.2. Tembl NHCBMEHHBIX PadoT

Jloka3zarenbcTBa METOAOM MOJHON MaTEMAaTUYECKOW MHIYKLIUU:
1) JIoka3aTenbCcTBa YUCIOBBIX PABEHCTB

2) Jloka3aTenabCTBa YUCIOBBIX HEPABEHCTB

3) JlokaszatenbCcTBa JSTUMOCTH

4) PexyppeHTHBIE COOTHOIICHHS

5) Manykuus B reoMeTpun

5.3. OneHouynbie MaTepuaJbl (OLEHOYHBIE CPEACTBA)

[TPUMEPEI k 3auery

1. ITpuBeauTe npuMep 0OBIKHOBEHHOM APOOU U 3alUILINUTE €€ B BUE NEPUOANIECKON NeCITUUHOH npodu

2. IlpuBeanTe IpUMeEp EPUOIHIECKON IECATHYHON APOOHU 1 3aIMIINTE €€ B BUAE OOBIKHOBEHHOM.

3. IlpuBeiuTe NpUMEpBL: HATYPAJIILHOTO YUCIIA, LIEJIOT0 HE HATYPAJIbHOTO, PALMOHAILHOTO HE 1I€JI0r0, HPPAIMOHAIBHOTO YHCIIA.
ITpuMepbl KOHEYHOH, IEPUOMYCCKON M HETIEPHUOAMICCKOM JECITUUHBIX TpOOCii.

3. IlpuBenuTe npuMep Ha AOKa3aTEIbCTBO PABEHCTBA METOAOM IOJHON MaTeMAaTUUYECKONW MHYKIIUH.

4. [IpuBeauTe npuMep Ha 1OKA3aTEIbCTBO HEPABEHCTBA METOJIOM ITOJIHOW MaTeMaTH4eCKOH MHITYKIIUH.

5. IlpuBenuTe npuMep Ha AOKa3aTEIbCTBO METOJIOM IOJHOW MaTeMaTHYeCKON HHIYKIMHU. IEJIMMOCTH BbIPa)KE€HHsI HA JAHHOE YUCIIO.
6. [TpuBeute npuMep OOBIKHOBEHHON IPOOH U 3alIUIINTE €€ B BUJIC IEPHOANIECKON AeCATUIHON IpoOH.

7. llpuBenute npuMep NEPHOANYECKON IECATUUHON IPOOH U 3alUIINTE €€ B BUJE OOBIKHOBEHHOM.

8. IlpuBeiuTe NpuUMeEpBl: HATYPAJILHOTO YUCIIA, LIEJIOT0 HE HATYPaJIbHOTO, PALMOHAILHOTO HE 1I€JI0r0, UPPALIMOHAIBHOTO YHCIIA.
[Tpumepbl KOHEYHOH, NEPUOMUYECKON U HETIEPHOANYECKON AECATUUHBIX IPOOEi.

9. Ionp3ysch ONpeieieHNEM CII0KEHHS HATYPAIbHBIX YHCEI, BBIYUCIUTE 243 ¢ 000CHOBaHMEM KaXKI0TO I1ara.

10. TTonp3ysich onpeneneHneM YMHOKEHUS HATyPaIbHBIX YUCETl, BRIYUCINTE MPOU3BEICHNE Yicen 2 U 3 ¢ 000CHOBaHHEM KaXKI0To
miara.

11. Paznenure ¢ ocratkom 27 (-27) na 23 (-23).

12. BbINONHUTE ClI0KEHNE, BBIYUTAHNE, YMHOKEHHE U JICJIEHUE BYX MTPUIYMaHHBIX KOMIUIEKCHBIX YHCEIL.

13. JlokaxuTte OCHOBHBIE CBOICTBA KOJIELI.

14. Jlokaxute OCHOBHBIE CBOMCTBA ITOJIEH.

15. CymiecTByeT J 11oJie, KOTOPOE CTPOTO COAEPIKUT I10JIE AEHCTBUTEIILHBIX YUCEI U CTPOTO COJEPIKUTCS B MOJI€ KOMIUIEKCHBIX YHCEN?
Jlokaxure.

Bompocsr k 3auety




1. Ompenenenre HaTypaabHOTO Psia, He3aBUCUMOCTh akcuoM [leano. Jloka3aTrenpCTBO MpUHIIMTIA TIOTHON MaTeMaTHIECKON
HHTyKIHH.

2. OnpeneneHue Cl0KeHHsI HATyPajbHBIX YUCEN, JOKA3aTEIbCTBO  CYILIECTBOBAHUS U €IMHCTBEHHOCTH CIIOKECHHUS.

3. OCHOBHBIE CBOWCTBA CIIOKEHHS 1 YMHOKEHHUS HaTYpaJIbHbIX Yucell. (3 CBOHCTBA J0Ka3aTh).

4. BeciomoratesbHble CBONHCTBA, IIO3BOJIAIOIINE BBECTH OTHOIIEHHE «MEHBILIE» JJIsl HATYPaJIbHbIX YHCEll.

5. OnpeneneHre OTHOLICHUS! «MEHBIIE» JUIs HATYypPaJIbHBIX YHCEJI, €r0 OCHOBHBIE CBOMCTBA.

6. OnpesienieHne OTHOIICHHST MEHBILE» UL HATypaJIbHBIX YHCEN, JOKA3aTeIbCTBO CYIIECTBOBAHMS HAHOOIBIIEro YHCIA JIIs
OTPaHUYEHHOTO CBEPXY MHOXKECTBA HATYPAJIbHBIX yuces. JINHEHHO yHIopsq0YeHHOEe MHOXKECTBO HATYpPAJIbHBIX YHCEIT BIIOJIIHE
YHOPSIIOUCHO.

7. Jloka3aTeabCTBO CYLIECTBOBAHUS HAUMEHBIIIEIO YHCIIA 7Sl HEILyCTOr0 MHOKECTBA HATypPAJIbHBIX YHCEJI. Y CHIICHHBIM MIPUHITUIT
MTOJTHOM MaTeMaTHYECKONW MHYKIIUH.

8. Ompenenenne cucTeMbl LedbIX yucesl. OCHOBHBIE CBOICTBA: CBOMCTBO HYJIS, IPaBUiIa 3HAKOB, KOMMYTAaTHBHOCTh YMHOXEHHS
nelnsix yucea. OTCyTCTBUE eNUTeNeH HyIIs.

9. HenmpoTHBOpEYHBOCTH TEOPUH IEIBIX YUCEI.

10. OmnpezneneHne CUCTEMBI PalMOHANBHBIX YKcel. [IpeicTaBiieHre paloHaIbHOTO YUCiia JECATUYHON APOOBIO.

11. OmnpeneneHue CUCTEMBbI ACHCTBUTENBHBIX uKcel. Brimouenue Q B R. CyliecTBoBaHHE M €JMHCTBEHHOCTH 11€JI0H YacTh
JIeHICTBUTENHLHOTO YHCTIA.

12. Ilenas yacTh AEUCTBUTENBLHOTO YKCNA. [IpeicTaBleHHE IEHCTBUTEILHBIX YHCEN ACCATHUYHBIMU IPOOSIMHU.

13. JInHelHO ynopsIIOYeHHOE MHOXKECTBO AeCATHYHBIX ApoOeii. Koneunsie necsituynble qpodu. CBOHCTBO YCHICHHOW IIOTHOCTH.
14. TlocnenoBaTeNbHOCTD  CTATHBAIOIINXCS OTpe3KOB. OIpeeneHne CI0KEeHNs U YMHOKEHUS IeCATUIHBIX ApoOei.

15. CaoiicTBO c1a00l MOHOTOHHOCTH CJIOKEHHA. J0Ka3aTeIbCTBO CBOICTB CIIOKEHHUS M YMHOXKEHHS JECATHYHBIX IpOOeii.

16. PaznuuHble onpeneneHust CUCTEMBbI JEHCTBUTENBHBIX YHCET U UX SKBUBAJICHTHOCTb.

17. p-apmyeckue yucna.

18. Omnpenenenune cucTeMbl KOMIUIEKCHBIX drcell. HempoTHBOpeInBOCTh TEOPHH KOMIUIEKCHBIX dricesl. OCHOBHBIE CBOMCTBA MO
KOMILJIEKCHBIX YHCEIl.

19. Kearepanonsl. ['pyrma KBaTepHHIOHOB.

20. Teopema ®pobenunyca.

21. H3omopdu3M OTHOUMEHHBIX YHUCIOBBIX CHCTEM.

6. YHAEBHO-METOAJNYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHbBI (MOLY JIST)

6.1. Pexomenayemas Jutepartypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ro Anpec

JI1.1 |CwmonuH 1O. H. YucnoBkle CHCTEMBI: y4eOHOe ocobue Mocksa: ®JIMHTA, 2021 |https://biblioclub.ru/inde
X.php?
page=book&id=54576

JI1.2 [Kapmawmnbckas O. C., |[O630p uncnoBbix cuctem: ToxaecTBenublie |Taranpor: Taranporckuit  |https://biblioclub.ru/inde
Yepermenko B. A. npeoOpa3oBaHms BEIPAXKEHHUIT: yaeOHOe rocyJapCTBEHHBIIH X.php?

nocobue neJaroruveckuii HHCTUTYT |page=book&id=614596
nmenu A. I1. Uexosa, 2012

JI1.3 |JTapunu C. B. YucnoBsle cUCTeMBI: yuebHOe ocobue i |Mocksa: FOpaiit, 2022 https://urait.ru/bcode/493
BY30B 271

6.3.1 IlepeyeHs NporpaMMHOro odecnedeHust

. Microsoft® Windows® 8.1 Professional (OEM nuuensus, koutpakt Ne 20A/2015 ot 05.10.2015);
. Kaspersky Endpoint Security — JTuu cepruduxar NelB08-190415-050007-883-951;

. 7-Zip - (CBoboanas nunensust GPL);

. Adobe Acrobat Reader — (CBo6oHas mueH3ms);

. Google Chrome — (Cro6onHast iuiieH3us);

. Mozilla Firefox — (CBoGomHas nuneHsus);

. LibreOffice — (Co6oanas nurensust GPL);

. XnView — (CBoGoHast JINIIEH3HS);

. Java — (CBobGonHas nuieH3us );

10. VLC — (CBoOoHast TULICH3US);

O OoOoO~NO O WN —




6.3.2 Ilepeuens npogeccHoHAIBLHBIX 023 JTAHHBIX M HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Elibrary.ru: snekrponnast Gubnuoreunas cucrema : 6as3a JaHHBIX COACPIKUT CBEICHHS 00 OTEUECTBEHHBIX KHUIaX M IIEPHOJIHYECKIX
M3JaHUSX [0 HayKe, TEXHOJIOTHH, MeIUInHe 1 o6pazoBanuto. Anpec: http://elibrary.ru Pexxum noctymna: CBoGOmHBIH HOCTYIT,
DIIeKTPOHHO-0UGIHOTeYHast cucTeMa «Y HUBepcuTeTcKas Gubnorexka onnaiiny. Axpec: https://biblioclub.ru Pexxum pocryma:
WnauBuayanbHEI HEOTpaHUYEHHBIN TOCTYI;

DIeKTpoHHO-O0MOIMoTeUHas cucreMa usnarenberea «JIAHB». Anpec: e.lanbook.com Pexxum nocryna: UHauBH Iy a bHbBIH
HEeOoTpaHWIEHHBIH J0CTYI,

Ob6paszosarenbHas mwiatdopma «kOpaiit»y. Anpec: https://urait.ru Pexxum nocryna: UHuBHya bHBIM HEOrPaHUYCHHBIH JOCTYII;

WC AuTHIuiaruat: cuctemMa oOHapy»KeHus 3auMcTBoBaHmit. Anpec: https://krasspu.antiplagiat.ru Pesxxim moctyna: HAWBHIY ATbHBIH
HEOTpaHUYCHHBIH JOCTY,

Koncynbrant [Timoc /OneKTpoHHBINA pecypc/:ClipaBOYHO — MpaBoBoBasi cuctema. Anpec: Hayunas 6ubnuoreka Pexxum mocryma:
JlokanmpHast ceTh By3a,

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

[epeyeHs yueOHBIX ayAUTOPHIA U IIOMEUICHUI 3aKPEIUISETCS €XKEroAHbIM puKa3zoM «O 3aKperuieHUuH ay TUTOPUI U TIOMEIICHUN B
®DenepanbHOM TOCYAapCTBEHHOM OO/PKETHOM 00pa30BaTeIbHOM YUPEKACHUH BhIcIIero oOpazoBanus «KpacHospckuit
rOCYJJapCTBEHHBIH meaarornyeckuil yuusepcureT uM. B.I1. AcradpeBa Ha TEeKyIHid TOT» ¢ OOHOBJICHHEM TEPEYHS ITPOrPaAaMMHOTO
obecnieyeHus: 1 000pyqoBaHMs B cooTBeTCTBUHU C TpeboBaHusaMu ®I'OC BO, B Tom uncrne:

1. Y4yeOHble ayTUTOPHH LTS IPOBENICHUS 3aHATHI JIEKIHOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, KyPCOBOTO MPOESKTHPOBAHNUS
(BBINIOJIHEHHSI KYPCOBBIX Pa0OT), TPYIIIOBBIX U MHMBHYAIbHBIX KOHCYJIBTAIIMH, TEKYILIETr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOYHOH aTTeCTalluH

2. [MomermieHust 1711 CaMOCTOSTENBEHON paObOThl 00YHAIOIIUXCS

3. [Tomemenus 11 XpaHeHHsT H IPO(UIIAKTHIECKOTO 00CTyKUBaHUS yaeOHOT0 000pyA0BaHHS

4. IlepedeHb 1a60paTOpPUil.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOY JIST)

Monyne 1. OcHoBHEIE BBOHBIE TTOHSTHSA (JIeknuit 1 4., ceMuHapcKkux 3aHsaTuid 14.).
MHo>ecTBO, 21eMeHT MHOKecTBa. Ilycroe MHOXkecTBO. [logMHOXKecTBO. PaBeHCcTBO MHOXecTB. OObeAUHEHHE, IEpECcEeUeHHE,
pasHocTh MHOXeECTB. [IpsiMoe npou3BeicHIe MHOXeCTB. buHapHoe oTHoteHue. OToOpakeHre MHOXKECTB. bruHapHas oneparusi.

Monyns 2. Hatypaneaeie gyucna (Jlekuunit 7 4., MpakTHUECKUX 3aHITHIA 7 9.)

[IkospHOE OMpeieNIeHne HaTYPaJIbHBIX YMCEIl M €ro akCHoMaTHueckas Tpancopmanus (akcuomaruka [leano). [TpuHimn nosiaHoi
MaTeMaTHYeCKOW HHAYKIMU. AKCHOMAaTHIECKOe ONpeielIeHHe CII0KEHHsI 1 YMHOKEHHST HATYPAJIbHBIX YHCEI H CBOMCTBA ITHX
onepanuii. OnpesieeHNe U CBONCTBA HEPABEHCTB NI HATYPalIbHBIX YUcel. TeopeMbl O CYIeCTBOBAHMY HAUMEHBIIETO U
HaHOOJIBILETO HJIEMEHTOB B IIOIMHOYKECTBAX HATYPAIbHBIX YHCEN. Y CHIICHHBIN MPUHIMUII MOJTHOW MaTeMaTHIECKON HHIYKIHH.
HezaBucumocts akcuom Ileano.

Monynb 3. Llenble u paumoHanbHbie yncia (JIekuui 4 4., mpakTH4eCKuX 3aHATHH 4 4.)

[IkoJibHBIC ONPEICTICHHUS LIEIBIX U PAIIMOHATBHBIX U YHCE M UX TpaHCPOPMAIHs B BUJIC AKCHOMATHYECKUX TEOPUH KOJIeI[ U MOJICH.
OcHOBHEBIE CBOICTBA KOJbIa. CBOMCTBA 1ENbIX uynced. OTHOMICHUE «MEHBIIIE) IS LEJIbIX YHUCE, €r0 CBOMCTBA.

OcHoBHbIe cBolicTBa mmoist. CBOMCTBA palmoHaIBHBIX Yrcel. [[moTHOCTE most panroHansHBIX gucel. [IpencraBienne palmoHaaIbLHOTO
YHCIIa IECATHYHOM qpOOBKI0.

Monyne 4. [leiictBurenbable uncna (Jlekuunit 4 4., mpakTHYecKuX 3aHITHi 4 9.)

[IkospHOE OMNpeeneHre NeHCTBUTENBHBIX YHCEN (B BUAE MHOXKECTBA BCEX JACCATHYHBIX ApoOeii). YIOpPsIOUeHHOE NO0JIe U aKCHOMBI
HETPEPHIBHOCTH. AKCHOMATHUYECKOE OMpe/Ie]IeHHE ISHCTBUTEbHBIX uncel. [TocTpoeHre Moienu eHCTBUTENILHBIX YKCe Ha Oa3e
JIECSITUYHBIX JIpoOei. Pa3niuHble TPAKTOBKY TMOHSTHUS MPEICTABUMOCTH JICHCTBUTEIBHOTO YKCIIa JECATHYHON Ipo0b0. Pa3znnyHeie
(hopMyITHPOBKH CBOMCTBA HEMPEPBHIBHOCTH. [IOHATHE O p-aAMYECKUX YHCIIAX.

Monyns 5. KomriekcHble unciia 1 kBatepHHOHBI. Teopema dpobennyca (JIekunii 2 4., MpakTUYECKUX 3aHATHHN 2 4.)

[ITxonpHOE ONpeneneHne KOMIUICKCHBIX YHCeN B anredpandeckoit Gopme. AKCHOMaTHIECKOE ONpe eI Hne KOMIUICKCHBIX YHCel.
CBolCTBa KOMIUIEKCHBIX YHCEI.

Teno kBaTepHHOHOB. CBONWCTBA KBATEPHUOHOB.

JIuneiinas anreGpa Hax mosieM. basuc 1 paHr jguHeHOH anredpsl. AIreOpsl ¢ AeJICHHEM KOHEYHOTO PAaHra Ha/l I10JIeM KOMIUIEKCHBIX
yrcen. AnreOpsl ¢ IeIeHHeM KOHEYHOT0 PaHra HaJl ToJieM JIeHCTBUTENbHBIX uncell. Teopema @pobennyca.

V30MOpdH3M OTHOMMEHHBIX YHCIOBBIX CHCTEM.
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