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1. LIEJIM OCBOEHHMSI JUCIUIIIMHBI (MOYJIST)

NEepeBOA UHTYUTHUBHBIX 3HAHMH O YMClIaX Ha TBEPAYIO OCHOBY BBIBOZOB, HCXOA U3 AaKCHOM.

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OGPA3OBATEJILHOM ITIPOT'PAMMBI

Huxn (pasgemn) OIT: |E1.0.07.01

2.1|TpebdoBaHus K NpeaBapUTEIbHOI MOATOTOBKE 00y4aOIIEroCs:

2.1.1|Anrebpa

2.2|AMcuuIuIMHBI (MOAYJIM) W MPAKTHKH, IJIsI KOTOPHIX OCBOEHHE TAHHOI TUCIMILIMHBI (MOLYJIs1) HEOGX0HMO KaK
npeaecTBylouiee:

2.2.1| Teopwust umcen

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJY.JIs)

YK-1: Cnoco0eH ocylecTBJSITh NOUCK, KpUTHYECKHUI aHAJIN3 U CHHTe3 HH(POPMALIMHU, MPUMEHSATH CUCTEeMHBIH MOAXO0/ I
peleHus MOCTABJIEHHBIX 3a1a4

YK-1.2: IIpumensiet jornyeckue GopMbl U NPOLeyPbl, CIIOCO0eH K pedieKCHH 110 OBOAY COOCTBEHHOI U Uy Ko
MBICJIHMTEIbHOM JesATeJbHOCTH

3HaTh:

VYposenb 1 |soruueckue Gopmbl U MPOLETYPHI, METOIBI peIIEKCHH B TIOJHOM 00BbeMe (TIpaBUIBHO BhIOJIHEHO Oonee 90%
3aJaHMi)

VYpoBens 2 |normdeckre GOPMBI U IPOLEAYPHI, METOIBI pehICKCHUH B TOCTATOYHOM 00beMe (IPaBHIBHO BBIIONHEHO Ooiee 80%
3aJJaHHl )

Yposenb 3 |noruueckue Gopmbl U MPOLETYPHI, METOIBI peIICKCHH B HEIIOJHOM 00beMe  (IPaBUIILHO BBINIOJIHEHO Oonee 60%
3a/JaHMi)

YMmeTn:

VpoBeHb | [caMOCTOSTEIBHO IPUMEHSITH JIOTHIECKHE (POPMBI U MIPOLEAYPHI, METOABI PEe(IICKCHH 10 TIOBOLY COOCTBEHHOU U
YY)KOH MBICIIUTENILHON ESTeNbHOCTH (TIPaBUIIBHO BHINOIHEHO Ooiiee 90% 3amanmii)

YpoBeHb 2 |IpUMEHSATH JOrHyeckre GOpMbI U IPOLEAYPhI, METOIBI  pedIeKCcHu 10 MOBOY COOCTBEHHOM U UyXKOU
MBICITHTEIIFHOH AEATEILHOCTH C HEOOIBIION IIOMOIIBIO MpernofaBatess (IPaBUIILHO BEIOTHEHO Oomee 80%
3aJJaHHl )

YpoBeHb 3 |IPUMEHATSH Jorudeckue (OopMbI ¥ IPOLEAYPI, METOAB!  pedIeKCHH 110 OBOLY COOCTBEHHOM U Uy>KOH
MBICIIMTENILHOM AEATEIBHOCTH TOJIBKO C HOMOILBIO IIpenoAaBarens (IpaBUIbHO BBIIOJIHEHO Ooiiee 60% 3anaHuit)

Baanern:

Vposenb 1 |HaBbikaMu prMEHEHHS IOTHUECKUX (POPM U TIPOIIELYP, PEDIIEKCHBHOM IEATETBHOCTH B TIOJTHOM 00beMe (TIPaBHUITLHO
BBITIOJTHEHO Oosiee 90% 3amaHmii)

VYposens 2 |HaBblkamu mpuMeHEHHUS JJOTHUecKUX GopM u npouenyp, pedieKkCUBHON NEITEILHOCTH B 10CTATOUHOM 00beMe
(npaBwIIEHO BEITIONHEHO Oos1ee 80% 3ananHmii)

Vpoeens 3 |HaBbIkamu prUMEHEHHS JIOTHYECKUX (DOPM H TIPOLELYD, PedIICKCHBHOM JIEATEILHOCTH B HE IIOJHOM 00BbeMe
(npaBwiIbHO BBITIOIIHEHO Ooiee 60% 3amaHuii)

IIK-1: CnocoGen ocBauBaTh U HCMOJIH30BATH TeOPeTHYECKUE 3HAHUS U MPaKTHYeCKHe YMEeHHs U HABBIKH B MPeIMEeTHOM
o0J1acTH NPH pelIeHUH NpodeccHoOHAILHBIX 32124

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U AMJAAKTHYECKHE eIMHUIIbI PeIMeTHOH 00J1acTH (MpenogaBaeMoro npeamera)

3HaTh:

VYpoBeHb | |cTPYKTYypY, COCTaB M AUIAKTHICCKUE SIUHUIBI pa3nesioB "UUCIOBbIE CHCTEMBI" B TIOJIHOM 00beMe  (TIPaBUIIBHO
BBINIOJIHEHO Goutee 90% 3amanuit)

YpoBeHb 2 |CTPYKTYpY, COCTaB U AUAAKTHYCCKUE STMHUIIBI pa3/ieoB "UNCIIOBbIE CUCTEMEI" B JOCTATOYHOM 00beMe  (IIPaBHIBHO
BBITIOJTHEHO Ooutee 80% 3amaHuii)

YpoBeHb 3 |CTpYKTYypy, COCTaB M JUIAKTHUECKHE €AMHUIIBI pa3eiaoB "UHCIIOBbIE CUCTEMBI" B HE MOJHOM 00beMe  (IPaBHIILHO
BEITIONTHEHO Ootee 60% 3amanmii)

YMmern:

VpoBenb 1  |IPUMEHATH TEOPETHUECKNE 3HAHUS O CTPYKTYPE, COCTaBE U AMIAKTUIECKUX €AMHULIAX pa3zenioB "YnciaoBbie
cucteMbl" U Ha IPAKTHKE B MOJHOM oO0beMe  (TpaBUIIBHO BHINOIHEHO Oosiee 90% 3amanmii)

YpoBeHb 2 |IPUMEHSATH TEOPETUUECKUE 3HAHUSA O CTPYKTYPE, COCTaBE U JUJAKTUUECKUX €IMHHULAX pa3zienoB "HucioBsie
cucTeMbl" U Ha MIPAaKTHKE B JOCTaTOYHOM 00beMe (TIPaBMIILHO BhINOJIHEHO Oosee 80% 3amanuii)

YpoBeHb 3 |IPUMEHSATH TEOPETUUECKUE 3HAHUSA O CTPYKTYPE, COCTaBe U JUJAKTUUECKUX €AUHUIAX pa3aenoB "HuciaoBble
cucTeMbl" U Ha IIPAaKTHKE B HE ITOJHOM 00beMe  (IPaBHIILHO BBIIOJIHEHO Oonee 60% 3anaHuii)

Baagern:

YpoBeHb |  |HaBbIKaMU peLIEHUs] TUIOBBIX 3a7a4 "UUCIOBBIX cucTeM" B IOIHOM 00beMe  (IpaBHIIBHO BIIONHEHO Oosee 90%
3a7aHUH )

YpoBeHb 2 |HaBbIKaMM PELICHHUS TUIOBBIX 3a/1a4 "UHCIIOBBIX cUCTEM" B IOCTATOYHOM 00BbeMe  (TPaBHIIBHO BBIIIOJIHEHO Oolee




80% 3amannii)

VYposens 3

HaBBIKAMH PELICHHS THIOBBIX 3a1a4 "UHCIOBBIX CHCTEM" B HE MTOJHOM 00beMe  (IIPaBUIIBHO BBHINOJIHEHO Oonee 60%
3aJJaHU)

IIK-1.2: YMmeeT ocymiecTBJIAATH 0TOOP Y4eOHOI0 COAEPKAHUS VISl €r0 peajin3allui B Pa3jIMYHbIX popmax o0yueHus B

cooTBeTcTBHH ¢ TpedoBaHussMu ®IOC OO

3HaTh:

VYporenb | [TeopeTrueckuii Mmatepual pasaenoB "UKCIOBbIC CUCTEMBI" U BIIaJIceT yMEHHEM OCYLIECTBISTh 0TOOp y4eOHOTro
COJICpIKaHUs JJTs €T0 Pear3alliy B IIKOJIBHON MaTeMaTHKe B TIOJHOM o0beMe  (MPaBUIILHO BBIMOIHEHO Oosiee 90%
3a1aHui)

VYpoBenb 2 [TeopeTHueckuii MaTtepual pasenoB "UKCIOBbIC CUCTEMBI" M BIIaJIceT yMEHHEM OCYLIECTBIISTh 0TOOp y4eOHOTro
COJICpIKaHUsI JJIsl €r0 PeaTi3alliy B MIKOJIBHOW MaTeMaTHKE B JIOCTATOYHOM 00beMe  (IIPaBHJIBHO BBITIOJIHEHO OoJiee
80% 3amanmif)

VYposeHb 3 |TeopeTHdecKUi MaTepHan pa3aenos "UHCIOBbIE CUCTEMBI" U BIaJeET YMEHUEM OCYIIECTBIATH OTOOpP yueOHOro
coJieprKaHus IS €r0 pealn3alyy B IIKOJIbHON MaTeMaTuKe B He TIOJIHOM o0beMe  (IpaBHIIBHO BBITTOJHEHO Oojee
60% 3amanuii)

YMmertn:

VYpoBeHs | |ocymecTBIATE OTOOP TEOPETHIECKOTO MaTepuaa AJsl €ro peasln3aliy B pa3inuHbIX GpopMax o0ydeHus B
cootBercTBUH ¢ TpeboBanusiMu OI'OC OO B nosHOM 00beMe  (TIpaBHIILHO BBINOIHEHO Oonee 90% 3ananuii)

VYpoBeHb 2 |0CYIIECTBIATE OTOOP TEOPETHIECKOTO MaTepuaia sl ero peaau3aliy B pa3TuyHbIX Gpopmax oOydeHus B
cootBercTBUH ¢ TpeboBanusasMu GT'OC OO B 1ocTaTo4HO MOJHOM 00beMe  (TIpaBUIIBHO BHINONIHEHO Ooiiee 80%
3a/1aHuil)

VYpoBeHb 3 |0oCyIIECTBIATE OTOOP TEOPETHIECKOTO MaTepraia sl ero peaai3aliy B pa3TndHbIX Gpopmax oOydeHus B
cootBercTBUH ¢ TpeboBanusiMu O@I'OC OO B He noHOM 00beMe  (IIPaBUIIBHO BHINOJHEHO Oosiee 60% 3anaHuid)

Baanern:

VpoBeHb | |HaBBIKAME AWAKTHYECKOTO AHAIN3a Y4eOHOTO CoJepkKaHus pa3aenoB "HHCIIOBbIE CHCTEMBI" AT €T0 pealli3aliui B
pa3nu4HbIX popMax o0yueHus B cooTBeTcTBUH ¢ TpeboBanusamMu ®I'OC OO B mnonHOM 00beMe  (TpaBHIBHO
BBITIOJTHEHO Ooiee 90% 3amanmii)

VpoBeHb 2 |HaBBIKAME AWJAKTHYECKOTO aHAIN3a Y4eOHOTO CoJepkKaHus pa3aenoB "HHCIIOBbIE CHCTEMBI" AT €T0 pealli3aliui B
pa3nuyHbIX popMax o0yueHus B cooTBeTcTBUH ¢ TpeboBanusamMu ®I'OC OO B gocTaTouyHOM 00beMe  (TPaBUIBHO
BBITIOJTHEHO Ooiee 80% 3amaHuii)

VYpoBeHb 3 |HaBBIKAMU JUJAKTUUECKOTO aHaIKU3a YueOHOro cojepskaHus pasienoB "Hucnosble cCUCTEMBL" AJI €r0 pealu3aluy B

pasnuuHbIX popMax oOydeHus B cooTBeTcTBUH ¢ TpeboBanusMu GPI'OC OO B He MOIHOM 00beMe  (TIPABUIIBHO
BhINOJIHEHO Oonee 60% 3amanuii)

IIK-3: Cnioco0en ¢popMHpPOBaTH pa3BHBAIOLIYI0 00Pa30BATEJLHYI0 CpeAy AJs JOCTHKEHNS TUYHOCTHBIX, MPeAMETHBIX 1

MeTanpeIMeTHBIX pe3y/JbTaTOB 00y4eHHUs CPeACTBAMH NpenojaBaeMbIX Y4eOHbIX IPpeIMeTOB

IIK-3.1: Baaneer cioco0aMu HHTErpauuy y4eOHBIX MPeIMETOB /IS OPraHN3alMi pa3BUBaloleil yueOHOil 1esiTeJIbHOCTH

(ccenoBaTeIbCKOM, MPOEKTHOM, IPYNIIOBOIi U AP.)

3HaTh:

VYpoBeHb |  |MexnpenMeTHbIE CBSI3H By30BCKOTO ¥ IIKOJIBHOTO KYPCOB aJIT€Ophl M YUCIOBBIX CHCTEM [UISl OpTaHH3aLiH
pa3BUBaIOLIeH yueOHO! NesATeNbHOCTH (UCCIEN0BATENbCKOM, IPOEKTHOM, IPYIIIOBOM U JIp.) B IIOJIHOM 00beMe
(mpaBunbHO BhINIOIHEHO Oouiee 90% 3amnanuii).

VYpoBeHb 2 |MeXIpeIMeTHBIE CBSI3H By30BCKOTO U IIKOJIBHOTO KYPCOB aJIT€OphI M YUCIOBBIX CHCTEM [UISl OpraHH3aLiH
pa3BUBalOLIeH yueOHON esTeNbHOCTH (UCCIEN0BATENbCKOM, IPOSKTHON, IPYIIIOBOM U JIp.) B IOCTATOYHOM 00beMe
(mpaBunbHO BhINIOIHEHO Ooutee 80% 3amanuii).

ypOBCHb 3 MCKIIPEAMETHBIC CBA3HU BY30BCKOI'O U IIKOJIBHOTO KYPCOB anrerbI 1 YUCJIOBBIX CUCTEM IJIsI OpTaHU3allun
pa3BuBaroLIell yueOHOH NeaTeTbHOCTH (HCCIeI0BAaTEIbCKON, TPOSKTHOM, TPYIIIOBOH U JIp.) B HE MOJHOM 00beMe
(mpaBUIILHO BBITIOJIHEHO Oonee 60% 3amaHuit).

Ymern:

ypOBeHB 1 MpaBUJIBHO MIPUMCHSATH CHOCO6BI HUHTCTPAlU COACPIKAHUA BY30BCKOI'O U IIKOJIBHOT'O KYPCOB anre6pbl M YUCJIOBBIX
CHCTEM JUTsl OpTaHH3aLH Pa3BUBAIOIICH YIeOHO! IesITENIbHOCTH (HCCIIeI0BaTEIbCKOM, TPOSKTHOM, TPYIIIOBOW H JIp.)
B MOJIHOM 00BbeMe (TIpaBUIIBHO BBIMOIHEHO Ooniee 90% 3amanmii).

ypOBeHB 2 MpaBUJIBHO MIPUMCHSATH CHOCO6BI HHTCTPAlU COACPIKAHUA BY30BCKOI'O U IIKOJIBHOT'O KYPCOB anre6pbl M YUCJIOBBIX
CHCTEM JUTSl OpTraHH3aLH Pa3BUBAIOIICH YIeOHO! esITENIbHOCTH (MCCIIEI0BATENbCKOM, MPOSKTHOM, TPYIIIOBO 1 IIp.)
B JIOCTaTOYHOM 00BbeMe (TIpaBHIILHO BBITIOIHEHO Oosiee 80% 3amanui).

ypOBeHB 3 MIpaBUJIBHO MPUMCHSATH CHOCO6BI HUHTCTPAMU COACPIKAHUA BY30BCKOI'O U IIKOJIBHOT'O KYPCOB anre6pbl M YUCJIOBBIX
CHCTEM JUTSl OpTraHH3aliH Pa3BUBAIOIIECH yIeOHOM NesITEbHOCTH (HCCIIeI0BATEIbCKOM, MPOEKTHOM, TPYIIOBOM U 1p.)
B HE MOJHOM 00beMe (MIPaBIUIILHO BEINOIHEHO Oosee 60% 3amanuii).

Baanern:

VYpoBeHb |  |HaBBIKAMHU HHTETPALMH COAEPKAHUSA BY30BCKOTO M IIKOJIBHOT'O KYPCOB anreOphl M YMCIOBBIX CUCTEM IS
OopraHu3aluy pa3BUBaIOILEH ydeOHOM AesTeNbHOCTU (UCCIe10BaTeNIbCKO, IPOEKTHOM, IPYIIIOBOM U JIp.) B IOJHOM
o0beme (TpaBIIILHO BEIMOIHEHO 6osee 90% 3amanmii).

VYpoBeHb 2 |HaBBIKAMU UHTErPALUU COAEPKAHUSA BY30BCKOIO M IIKOJIBHOI'O KYPCOB alIreOphbl U YMCIOBBIX CUCTEM JJIS

OpraHu3alliy pa3BHUBaIOIICH Y4eOHOM NesTeIbHOCTH (MCCIIEIOBATEIbCKOM, TPOCKTHOM, IPYIIIOBOM H JIp.) B
JIOCTATOYHOM 00BbeMe (IPaBHIIBHO BEIOJHEHO 0ojice 80% 3amanHmii).




Yposens 3

HaBBIKAMH MHTETPALIH COJEPKAHUS BY30BCKOT'O M HIKOJIBHOT'O KypCOB aJreOphl M YHCIOBBIX CUCTEM JJIS
OpraHu3alMy Pa3BUBAIOIICH Y4eOHOM AeATEIbHOCTH (MCCIIEI0BATEIbCKOM, TPOEKTHOM, TPYNIIOBOM U JIp.) B HE MIOJIHOM
oObeme (TpaBUIIBHO BhINONHEHO Ooiee 60% 3amanmii).

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kona

HaumenoBanme pa3jesioB U TeM /BUJ
3apsaTua/

Cemectp /
Kvne

Yacos

Komneren-
107041

JInTeparty
pa

Hnte
DAKT,

IIp.
IO/IIOT.

IIpumeva
HUe

Paznen 1. OcHOBHbIE BBOJIHbIE
MOHATHS

11

MHO0XeCTBO, 2JIEMEHT MHOXKECTBA.
[TycToe mHOXecTBO. [TonMHOXKECTBO.
PasenctBo muoxects. O0bequHEHHE,
nepeceyeHre, pa3HOCTh MHOXKECTB.
[IpsiMoe npou3BeIcHHE MHOKECTB.
BunapHoe otHomenue. OtobpaxkeHue
MHOXxecTB. bruHapHas onepanusi.

VK-1.2 [IK-
11

J1.1J11.2
J1.3

1.2

O003HaueHUS YHCIOBBIX MHOXKECTB,
paccMaTpuBaeMbIX B 1ikoe. IIpumepsr
00beAUHEHUN U IepeceueHuit
YHCIIOBBIX MHOeECTB. [Ipsimoe
IpOU3BEICHHE MHOXKECTB. [Ipumepsl
OMHAPHBIX OTHOIIEHH (OTHOIIEHUE
9KBHUBAJIEHTHOCTH, OTHOLIEHHE
JIMHEHHOTO MOpsAAKa, CTPOTHE 1
HecTporue HepaBeHCTBa). IIpumepsl
OuHapHBIX onepauuii. /TIp/

YK-1.2 IIK-
11

J1.1J11.2
JI1.3

13

O003HaYEHUS YUCIIOBBIX MHOXECTB,
paccMaTpuBaeMbIX B mikode. IIpumepsr
00beAUHEHUN U IepeceueHuit
YHCIIOBBIX MHOeECTB. [Ipsimoe
npou3BeieHHe MHOXKeCTB. [Ipumepsr
OMHAPHBIX OTHOIIEHH (OTHOIIEHUE
OKBHUBAJICHTHOCTH, OTHOILICHUEC
JIMHEHHOTO MOpsAAKa, CTPOTHE 1
HECTpPOTHEe HepaBeHCTBA). [Ipumepsl
OuHapHbIX oneparmid. /Cp/

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

J1.1J11.2
JI1.3

Pazgen 2. HatypajbHbie 4yuciia

2.1

AKcroMaTHYeCKOe OIpeieeHre
HaTypaJIbHbIX YHUCET B BUJIE
HATYpaJILHOTO psifa ¢ OMHAPHBIM
OTHOIIEHHE «HEMOCPEACTBEHHOTO
CJEIIYeT 3a», YAOBIETBOPSIOMINM
yeTelpeM akcuomaM Ileano.
HezapucumocTts akcuom Ileano.
IIpuHuMn NoaHOM MaTeMaTUYECKON
uHaykiua. /Jlex/

VK-1.2 IIK-
11

J1.1J11.2
JI1.3

2.2

MeTto1 moaHON MaTeMaTHYECKOM
WHYKIIMY, HA4aJI0 MHIYKIIUH,
WHAYKTABHOE TPEAIOJIOKEHUE, IIar
uHAyKIKY. [IpuMephl 10Ka3aTenbCTB
PaBEHCTB, HEPABEHCTB, JACTHUMOCTH,
PEKYppPEHTHBIC COOTHOIICHUS,
WHAYKIOHS B TeoMeTpud. JloManrHss
KOHTpOJIbHAs paboTa «3anaun Ha
uHayknuoy. /Tp/

VK-1.2 IIK-
1.1

J1.1J11.2
JI1.3

2.3

MeTo1 moaHON MaTeMaTHYECKOM
WHAYKLIWY, HAYaJI0 UHIYKIUH,
WHAYKTABHOE MPEAIOJIOKEHUE, IIar
uHAYKIuU. [Ipumepsl 10Ka3aTenbCeTB
PaBEHCTB, HEPABEHCTB, JCTHUMOCTH,
PEKyppEHTHBIE COOTHOILIEHUS,
UHAYKIHS B reoMeTpun. JloMaHss
KOHTpOJIbHAs paboTa «3anauu Ha
ungykuuoy». /Cp/

VK-1.2 IIK-
1.1 TIK-1.2
MK-3.1

J1.1J11.2
JI1.3

MHIUBHIYA
TbHAS
JOMAITHSS
KOHTPOJIbH
as pabora




24 OTHOILIEHHE «MEHBIIIE» I HATYPaIbHBIX YK-1.2 IIK- | JI1.1 JI1.2
gucen. Teopema 0 CBOMCTBE TPUXOTOMHH. 1.1 TIK-1.2 J1.3
OnpeneneHus OTHOIIEHUH "MeHbIe" u IK-3.1
"MEHBILIE UK PABHO'", UX CBOKCTBA.

OCHOBHBIE CBOICTBA JIMHEHHO
YIOPSIOYEHHOTO MHOXKECTBA
HATypaJIbHBIX YHCEN. Y CHIICHHBIH,
000011IeHHbIH 1 00001IEHHbIIH
YCHUIICHHBIH IPUHIAIIBI JOKA3aTENbCTB M0
UHAYKIHU. JleficTBUS HAax
HepaBeHcTBaMH. /JIek/

25 AKCHOMBI CJIOXKEHUSI HATYpaIbHBIX VYK-1.2 TIK- | JI1.1 JI1.2
gucen. Jloka3aTenbcTBa CBOHCTB 1.1 TIK-1.2 JI1.3
CJIOXKEHUSI. AKCUOMBI YMHOXKECHUS IK-3.1
HaTypalbHBIX uncel. Jloka3aTeabcTBa
CBOIcTB yMHOXeHUs. /JIex/

2.6 ITpumepsr 000CHOBaHHH CII0KEHHH U VK-1.2 IIK- | JI1.1 JI1.2
YMHOKEHHH HaTypaJIbHBIX YHCEIL. 1.1 TIK-1.2 J1.3
JlokazarenbcTBa CBOWCTB onepauuii /TIp/ IK-3.1
Pazpgen 3. Lesble H panuoHaJbHbIE
YHciIa

3.1 Omnpenernenue KoJbla, OAKOJIbIIA, VYK-1.2 TIK- | JI1.1 JI1.2
cBoiicTBa Kosen. OnpeneseHue Koblia 1.1TIK-1.2 JI1.3
nelbix yrcen. O0acTp 1EeI0CTHOCTH. I1K-3.1
YHOpsAA0UCHHOE KOJIBIIO LIEJIBIX YHUCEIL.

Jlenenue c ocTaTkOM. DJI€MEHTHI TEOPUHU
JeMMOCTH 1IeJIbIX urcell. [loctpoeHue
MOJIEIIN KOJIbIIa IeIbIX uncell. /JIex/

3.2 Ipocteie u cocrasusle yncna. HO/ u VK-1.2 TIK- | JI1.1 JI1.2
HOK nByx nensix unce. JleneHue c 11 J1.3
ocraTkoM H anroput™ EBknuna. /TIp/

3.3 Onpeaernenue moJs, Moo, CBOHCTBA YK-1.2 TIK- | JI1.1 JI1.2
nonei. Onpeznenenue nous 1.1 TIK-1.2 JI1.3
panroHanbHbIX yncen. OCHOBHbIE MK-3.1
CBOMCTBA PALMOHATIBHBIX YUCEI.

INocTpoeHne MozmeH OIS
PaLMOHATBHBIX YUCET. YHOPII04EeHHOE
MOJIe PalMOHAIBHBIX yrcen. /JIex/

3.4 Ilepexon 0T OOBIKHOBEHHBIX ApoOei K VK-1.2 [IK- | JI1.1 JI1.2
nmecstuaHbM. [lepexon ot 1.1 JI1.3
HEePHOIUUECKON AECATUUHON podH K
oObikHOBeHHOM. /TIp/

Pasznen 4. JleiicTBuTEILHBIE YHCTIA

4.1 Ompenenenre yrnopsI0u4eHHOTO OIS, VYK-1.2 TIK- | JI1.1 JI1.2
aKCHOMBI HENIPEPBIBHOCTH: aKCHOMa 1.1 TIK-1.2 JI1.3
Apxumena u akcuoma Kanropa. I1K-3.1
OrmpenienieHe CUCTEMBI eHCTBUTEIBHBIX
qHCesl B TPEX CJIOBAX: HEMPEPhIBHOE
ymopsgodeHHoe moxe. /JIex/

4.2 ITocTpoenue ynopsitoueHHOro moJs VK-1.2 IIK- | JI1.1 JI1.2
TECATUYHBIX Ipo0eit u ero 1.1 JI1.3
HenpepeIBHOCTE.  /IIp/

4.3 IIpencraBnenue AeCTBUTENBHBIX YHCEI VK-1.2 TIK- | JI1.1 JI1.2
JIECATUYHBIMU JIPOOSIMHU. 1.1 T1IK-1.2 JI1.3
IocnenoBaTeNbHOCTD CTATUBAIOIIUXCS IK-3.1
otpe3koB. OTHO3HAYHAS IPEACTaBUMOCTh
JeHiCTBUTEIEHOTO YHCNIA B BHIE
JIecATUIHON 1podu. /JIex/

4.4 Crenenu u orapu@Msl. P-aaudecKue VK-1.2 [IK- | JI1.1 JI1.2
4HUCIIa. 11 J1.3

Mp/

Pazgen 5. KomniiekcHble YucIa U
KBaTepHuoHbI. Teopema @podennyca




5.1 Teopema @podenuyca /TIp/ 7 2 YK-1.2 TIK- | JI1.1 JI1.2 2
1.1 TIK-1.2 J1.3
5.2 JelicTBUS HaJl KOMILJIEKCHBIMU YUCIAMH 7 2 VK-1.2 TIK- | JI1.1 JI1.2
Y KBaTepHUOHAMU. YUCTHIC 1.1 TIK-1.2 J1.3
KBaTCPHUOHBI U MX TEOMETPUUECCKUE IK-3.1
Monenu. /Jlex/
53 Wzomopdpu3M 0THOUMEHHBIX YHCIOBBIX 7 2 VYK-1.2 TIK- | JI1.1 JI1.2
CHCTEM. 1.1 J1.3
Mp/
Pazgen 6. 3auer
6.1 3auer /KP3/ 7 0,15 JI1.1J11.2 Bomnpocsr k
J1.3 3a4eTy
Paznen 7. Cam. padota
7.1 Cawm. pabota /Cp/ 7 31,85 J1.1J11.2
J1.3

5. OHEHOYHBIE MATEPHAJIbI (OHEHOYHBIE CPEJICTBA)
JJIs1 TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH, IPOMEKYTOYHOH aTTecTalluu

5.1. KonTpoJibHbIe BONPOCHI U 3aIaHUS

Bxo1HO# KOHTPOIIB: 3HAHUE IKOJIBHBIX ONPEETICHNI HAaTypaIbHBIX, IIEJIbIX, PALIMOHAIBHBIX, IeHCTBUTENbHBIX U KOMIUIEKCHBIX YHCEN
Texymuii KOHTPOJIB:

Kontponbhas pabota 1. 3agaun Ha T0Ka3aTENIbCTBA 110 WHIYKIIHH.

KounrpombHas paboTa 2. Bonpock! TecToB.

Bompocsr k 3auery.

5.2. Tembl NHCLMEHHBIX PadoT

JlokazarensCcTBa METOIOM TIOJTHOM MaTeMaTH4ecKOH HHAYKIH:
1) [loka3atenbCcTBa YUCIOBBIX PABEHCTB

2) Jloka3aTensCTBa YUCIOBBIX HEPABEHCTB

3) JlokaszatenbCcTBa JSTUMOCTH

4) PexyppeHTHbIE COOTHOILICHHS

5) Mnnykius B reoMeTpun

5.3. OneHouynbie MaTepHuaJibl (OLEHOYHBIE CPEICTBA)

I[NPUMEPBI k 3agery

1. IIpuBennTe nmpuMep OOBIKHOBEHHO IPOOH U 3alMIINTE ee B BUJEC NePUOANICCKON NeCATHIHON 1pooH

2. IlpuBeanTe npuMep MEPUOJUUECKON NECATHYHON APOOU U 3aIMIINTE €€ B BUJEC OOBIKHOBEHHOM.

3. IIpuBenute npuMepsl: HATYPaAIBHOIO YUCIIA, LIEIOT0 HE HATYPalbHOI'O, PAllMOHAIBHOIO HE 11€J0T0, UPPALUOHAIBHOIO YHCIA.
ITpumepbl KOHEUHOH, IEPUOINUYECKON U HEIEPUOANIECKOH JECATHYHBIX APOOEH.

3. IIpuBenute npuMep Ha JOKA3aTENbCTBO PABEHCTBA METOJIOM IIOJHOM MaTeMAaTUIECKOM HHAYKLUY.

4. IIpuBeaure npuMep Ha 10KA3aTENbCTBO HEPABEHCTBA METO/IOM ITOJIHOM MaTeMaTH4eCKOW MHIYKIIMH.

5. IIpuBenute npumep Ha JOKA3aTENbCTBO METOIOM IIOJHOM MaTEMAaTHYECKOM MHIYKLIHUH. IEIUMOCTH BbIPaKEHH Ha JaHHOE YHUCJIO.
6. [TpuBeute npumep OOBIKHOBEHHON PpOOU U 3alUIINTE €€ B BUJIC IEPHOANIECKON AeCATUUHON IpoOH.

7. IlpuBenmure mpuMep HEPHOANYECKON TECATHIHON JPOOU U 3aNHIIUTE ee B BUIE OOBIKHOBEHHOI.

8. IlpuBeiuTe NpUMeEpBL: HATYPAJIILHOIO YUCIIA, LIEJIOr0 HE HATYPaIbHOT0, PALIMOHAILHOTO HE LIEI0T0, UPPALIMOHAIIBHOIO YHCIIA.
[Ipumepbl KOHEYHOH, NEPUOUYECKON M HETIEPHOANYECKON AECATUUHBIX APOOEH.

9. Ionb3ysch ONpeesIeHUEeM CIIOKEHHS HATYPAJIbHBIX YHCEI, BBIYUCIUTE 2+3 ¢ 000CHOBaHHEM Ka)KIOTO Iara.

10. ITonb3ysch onpeaeaeHNeM YMHOXKEHHSI HATYpaIbHBIX YHCENl, BBIYUCIUTE IPOU3BEAEHUE unucen 2 U 3 ¢ 000CHOBaHUEM KaXKI0I0
miara.

11. Pasmemure ¢ octatkoMm 27 (-27) na 23 (-23).

12. BBINOIHUTE CI0KEHUE, BBIUUTAHUE, YMHOXKCEHHE U JA€IE€HHE ABYX MPUIYMaHHBIX KOMIUICKCHBIX YHCEIL.

13. Jloxaxute OCHOBHBIE CBOIMCTBA KOJIEII.

14. JlokaxuTe OCHOBHBIE CBOWCTBA MOJIEH.

15. CymiecTByeT 1M 110J1€, KOTOPOE CTPOTO COAEPIKUT 110JIe AEHCTBUTEIILHBIX UUCEI U CTPOrO COAEPIKUTCS B M0JI€ KOMIUIEKCHBIX YHCEN?
Jlokaxure.

Bomnpocs! k 3auery

1. Onpenenenne HaTypaIbHOTO Psija, HE3aBUCUMOCTH akcuoM IleaHo. Jloka3aTenbCTBO MPUHIUIIA TIOJTHOM MaTeMaTHYECKOM
WHIYKIHH.

2. OnpeneneHue CI0XEeHHs HaTypaJIbHBIX YHCEN, JOKA3aTeIbCTBO  CYIIECTBOBAHUS U €IMHCTBEHHOCTH CIIOKEHUSI.

3. OCHOBHBIC CBOWCTBA CIIOKEHHS 1 YMHOKCHUS HATYpaJIbHBIX Yncel. (3 CBOMCTBA J0Ka3aTh).

4. BecriomoraresbHbIe CBOHCTBA, IO3BOJISIONINE BBECTH OTHOIICHHE «MEHBILE 1JIsl HATYpPaJIbHBIX YHCEIL.

5. OnpeneneHne OTHOIICHHST «MEHBILE)» [UIS HATYPAIBHBIX YHCEJI, €0 OCHOBHBIE CBOIMCTBA.




6. OnpesiesicHNe OTHOIIEHHS «MEHBILE» UL HATYPaJbHBIX YHCENl, TOKA3aTeIbCTBO CYLIECTBOBAHUS HaHOOJBLIEr0 YHCIA IS
OTPaHUYEHHOTO CBEPXY MHOXKECTBA HATYPaJIbHBIX Yucel. JINHEHHO ynopsq04eHHOe MHOXKECTBO HATypaJIbHBIX YHCEIT BIIOJIHE
YIOPSIIOYEHO.

7. Jloka3aTeabCTBO CYIIECTBOBAHUS HAUMEHBIIIETO YMCIIa Ul HEIYCTOTO MHOXECTBA HATypaJIbHBIX YUCEl. Y CHIICHHBIH IPUHIIMIT
MIOJIHOW MaTeMaTHIECKON MHYKIHH.

8. Ompenenenne cuctemsl HeibiX yncesl. OCHOBHBIE CBOHCTBA: CBOWCTBO HYJIS, IPaBHUJIa 3HAKOB, KOMMYTATUBHOCTh YMHOKEHHS
nensix yucen. OTcyrcTBHe AenuTenei Hyms.

9. HenpoTHBOPEYHBOCTH TEOPUH LIEJIBIX YUCEII.

10. OmnpezneneHue CUCTEMbI PALIMOHAIBHBIX YKce. [IpeacTaBieHne paluoHAILHOTO YHCIIA IECATHIHOM JPOOBIO.

11. OmpeneneHre CUCTEMBI JSHCTBUTENBHBIX uncel. Brimodenue Q B R. CyiiecTBOBaHNE U €IMHCTBEHHOCTD ETI0H YacTh
JIeHICTBUTENBHOTO YHCTIA.

12. enas yactb AEHCTBUTENBHOTO YKcia. [IpeacTaBneHne 1eHCTBUTEIBHBIX YHCENT JECATUYHBIMU JIPOOSIMHU.

13. JIuHeiHO yHOpsIIOYECHHOE MHOXKECTBO JCCATHYHBIX ApoOeii. Koneunsie necsatuynbie qpoou. CBOHCTBO YCHICHHOW TIOTHOCTH.
14. TlocnenoBaTeIbHOCTh  CTATUBAIOIUXCS OTPe3KoB. OmpeesieHne CI0KEeHUS U YMHOXKEHHUS AeCATHYHBIX APOOCH.

15. CaoiicTBO c1ab0if MOHOTOHHOCTH CJIOKEHHs. Jl0Ka3aTeIbCTBO CBOMCTB CIIOKCHUS M YMHOXKEHHS JCCATHUHBIX APOOECH.

16. PaznuuHble onpeneneHusl CHCTEMBbI EHCTBUTEIBHBIX YHCET U UX SKBUBAJIEHTHOCTD.

17. p-agnmveckue yucna.

18. OmnpezneneHne cUCTEMbl KOMILIEKCHBIX uncell. HempoTuBopeunBoCTh TEOPHH KOMILIEKCHBIX dncesl. OCHOBHBIE CBOMCTBA HOJIS
KOMILJIEKCHBIX YHCEll.

19. KBsarepHHOHBI. ['pymna KBaTepHUOHOB.

20. Teopema ®pobenuyca.

21. H3omopdu3M OTHOMMEHHBIX YHCIOBBIX CUCTEM.

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. PekoMenayemasi JiuTeparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODEI, COCTaBUTEIHN 3ariaBue W3narenscTBO, TON Anpec
JI1.1 [Cwmomun 1O. H. YucnoBble CUCTEMBL: yaeOHOE TToco0ne Mocksa: ®JIMHTA, 2021 [https://biblioclub.ru/inde
X.php?
page=book&id=54576
JI1.2 [Kapmamneckas O. C., |[O630p uncinoBbix cucteM: ToxaecTBennble | Taranpor: Taranporckuit  |https://biblioclub.ru/inde
UYepenenko B. A. peoOpa30BaHusl BEIPAXKEHUH: yueOHOe roCyJapCTBEHHBIN X.php?
mocooue e TarorMIecKuit HHCTUTYT |page=book&id=614596
nmenu A. I1. YUexona, 2012
JI1.3 |JIapunu C. B. YucioBele CHCTEMBI: yaeOHOe Tocobue st [Mocksa: IOpaiit, 2022 https://urait.ru/bcode/493
BY30B 271

6.3.1 [lepeyenb MpOrpaMMHOro odecrevdeHust

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

. 7-Zip - (CBoGoanas nuuensus GPL);

. Adobe Acrobat Reader — (CBo6oHas uieH3us);

. Google Chrome — (CBob6onHas iutieH3us);

. Mozilla Firefox — (CBo6omHas muneHsus);

. LibreOffice — (Csoboanast nunensust GPL);

. XnView — (CBoGoHast JINIIEH3HS);

. Java — (CBoOoaHas nuueH3us);

10. VLC — (CBoboHast THIICH3HS);

OO ~NOO O, WN —

6.3.2 Ilepeuyenb npodeccnoHATBbHBIX 023 JaHHBIX U HHPOPMALNHMOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snekrponnast 6ubnuoreunas cucrema : 6a3a JaHHBIX COAEPIKUT CBEICHHUS 00 OTCYECTBEHHBIX KHUIAX M MIEPHUOANIECKAX
M3/IaHUSIX [0 HayKe, TeXHOJIOTHH, MeIMIMHE 1 00pa3zoBanuto. Anpec: http://elibrary.ru Pexxum nocryma: CBoGoaHbIN qOCTYI,
DIIeKTPOHHO-0UOIHOTeYHAsI cCUCTeMa « Y HUBepCUTeTCKast Orbnoreka omnaiimy. Axpec: https://biblioclub.ru Pexxum mocryma:
WnnuBuayanpHblil HEOTPaHUUYEHHBIH JOCTYII,

DieKTpoHHO-0ub Mo TeYHast cucrema u3narensctea «JIAHb». Anpec: e.lanbook.com Pexxum nocryma: MHIuBHIyanbHbIi
HEOTpaHUYIEHHBIH A0CTY,

ObpasosarenpHas mwiaTdopma «kOpaiit». Anpec: https://urait.ru Pexxum nocryma: UHAMBHIYa bHBIH HEOrPaHUYCHHBIH JOCTYII;

NC AxTHmmaruar: cucreMa oOHapyxeHust 3auMcTBoBanui. Anpec: https://krasspu.antiplagiat.ru Pesxxum nocrymna: MHauBHyanbHbII
HEOrpaHUYEHHBIN TOCTYTI;

Koncynerant [lmtoc /OneKTpoHHBIN pecypc/:CripaBOYHO — MpaBoBoBasi cucrema. Anpec: Hayunas 6ubnuoreka Pexxum mocryna:
JlokanbHas ceTh By3a;




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCITUILJIMHBI (MOAYJIS)

[epeyeHb yueOHBIX ayAUTOPHIA U TOMELICHHUH 3aKPEIUISIETCS SKETr0HbIM MpHUKa3oM «O 3aKperuieHUH ayIUTOPUI U MOMEILEHHU B
DeepaabHOM rOCyIapCTBEHHOM OFODKETHOM 00pa30BaTeIbHOM YUPEKACHUH BhIcHIero oopaszoBanust «KpacHospekuit
rOCYapCTBEHHBIN Meaaroruueckuii yuusepeutet uM. B.I1. ActadbeBa Ha TEKyLIHii TO» ¢ OOHOBJICHUEM IIEPEUHS MPOrPaMMHOIO
obecnieyeHus u 06opynoBanus B coorBercTBuu ¢ TpeboBanusmMu GI'OC BO, B Tom umcie:

1. Y4eOHble ayTUTOPHH IS IPOBEICHNUS 3aHATHH JCKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, KYPCOBOTO MPOCSKTHPOBAHUS
(BBIMIOJTHEHHMST KYPCOBBIX PAbOT), IPYIIIOBBIX M HHAMBUAYAIBHBIX KOHCYJIBTALHI, TEKYIIETO0 KOHTPOJISI YCIICBAEMOCTH U
MPOMEKYTOYHOM aTTeCTAUH

2. [MomerieHust 1711 CAaMOCTOSITENLHON pabOThl 00YUAIOIIUXCS

3. TToMereHust 1J1st XpaHEeHHsT 1 TPO(YUIAKTUIECKOTO 00CTYKUBaHUS y4eOHOT0 000pyI0BaHHUS

4. Tepevens nadbopaTopuii.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOZY JIST)

Monayns 1. OcHoBHbIe BBOIHBIE TOHSITHA (JIekuuii 1 4., ceMuHapckux 3aHsaTwii 14.).
MHoxecTBO, 371eMeHT MHOXecTBa. [Tycrtoe MHOkecTBO. [TonMHOKecTBO. PaBeHcTBO MHOXKecTB. OOBeIMHEHNE, IEpeceUeHNE,
pasHoCTh MHOXeECTB. [IpsiMoe npou3sBeieHe MHOKeCTB. buHapHoe oTHoleHne. OToOpakeHre MHOXeCTB. brHapHas oneparus.

Mopnyns 2. HatypaneHsle uncina (JIekuuit 7 4., IpakTHUECKUX 3aHATHH 7 4.)

[IkospHOE OTpeieTICHNE HATYPabHBIX YHCEI M €r0 akcuoMaTHueckas Tpancdopmanus (akcuomaruka [leano). IpuHImN MoNMHOM
MaTeMaTHYECKOH MHAYKIIMU. AKCHOMAaTHUECKOe ONPEIeTICHUE CIOKEHH U YMHOXKEHHS HaTypalbHBIX YUCET U CBOMCTBA 9TUX
onepauuii. OnpesieneHue u CBOMCTBAa HEPABEHCTB JUISI HATYPAJIbHBIX YKcel. TeopeMbl O CyIeCTBOBAaHHH HAUMEHBIIETO U
HaUOOJIBILIETO HJIEMEHTOB B IIOIMHOXECTBAX HATYPaJIbHBIX YHUCEN. Y CUIICHHBIN IPUHIUII IOJHOW MaTeMaTH4eCKOM HHAYKIIUY.
HeszaBucumocts akcuom Ileano.

Monyms 3. Lenbie u panroHanbHble yncna (JIekuit 4 4., mpakTHYecKuX 3aHATHH 4 4.)

[IkoyibHBIE ONpe/ICCHNUS LIEIbIX ¥ PALMOHAIBHBIX U YHCEI ¥ UX TpaHCQOpMaIys B BUIE aKCHOMAaTHYECKUX TEOPUH KOJIeIl U MOJICH.
OcHoBHBIE cBOCTBa Kobla. CBOMCTBA LenbIX uncel. OTHOIIEHNE «MEHBIIe) IS [EIIBIX YUCEeN, €T0 CBOWCTBA.

OcHoBHbIe cBo¥icTBa MoJs1. CBOWCTBA palMOHANBHBIX uyncel. [ToTHOCTE 1mosist paunoHanbHbIX yKcell. [Ipencrasienue paluoHaIbHOTO
YKcia AeCATHYHON IPOOBIO.

Monyns 4. JleiictButenbable ancna (Jlekumii 4 4., MpakTHUeCKUX 3aHATHIA 4 4.)

[IkosibHOE OmpeieNIeHne ISHCTBUTENBHBIX YHCEN (B BUIE MHOXKECTBA BCEX ACCATHYHBIX ApoOeii). YOS IOUYeHHOE T0JIe U aKCHOMBI
HETPEPBIBHOCTH. AKCHOMATHYECKOE OTpeieNieHUe IeHCTBUTENbHBIX uncel. [locTpoenne Moeny neliCTBUTENFHBIX Yrcel Ha 0ase
JIECSITUYHBIX JIpoOei. Pa3nuyHble TPAKTOBKY MOHATHUS MPEICTaBUMOCTH JEHCTBUTEIBHOTO YHCIIA AECATHYHOM NpoObto. Pasnuunbie
(GhOopMyITUPOBKH CBONCTBA HEMPEPHIBHOCTH. [IOHATHE O p-aANIECKUX YHCIIAX.

Monyms 5. KommutekcHble yncna u kBaTepHuoHBI. Teopema @pobennyca (Jlekuwmii 2 4., MpakTHYECKUX 3aHATHIA 2 9.)

[ITxonpHOE ONpeneneHne KOMIUICKCHBIX YHCeN B anredpandeckoil popme. AKCHOMAaTHIECKOE ONPeeNIeHUEe KOMIUICKCHBIX YHCEIL.
CBolicTBa KOMIUIEKCHBIX YHCEI.

Teno kBaTepHHMOHOB. CBONCTBA KBATEPHUOHOB.

Jluneiinas anredpa Haj moseM. basuc u paHT TMHEHHO# anreOpsl. AJITeOpsl ¢ IelieHneM KOHEYHOTO PaHTa HaJl ITOJieM KOMIUIEKCHBIX
yrcen. AnreOpsl ¢ IeieHHeM KOHEYHOT0 PaHra Hall ToJieM JIeHCTBUTENbHBIX yncell. Teopema @pobenunyca.

V30MOpdH3M 0THOMMEHHBIX YHCIOBBIX CHCTEM.
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