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1. Mecro nucuumiauHbl (MoayJisi) B crpykrype OOII

Huctummuaa b1.B.02.02  «/luckpeTrHas maTemaTHKa)» OTHOCHTCS K 4YacTH, (OpPMHPYEMOM
Y4aCTHUKaMH 00pa30BaTEIbHbIX OTHOIICHHI 00pa30BaTelbHOM MPOTpaMMBbl HAIlpaBJiICHUS MOATOTOB-
ku 44.03.05 Ilemarormueckoe oOpa3oBaHue (C AByMs MPOGUISIMU IOATOTOBKH), HAIPABICHHOCTH
(mpodunn) Marematrka u dusmka.

JlucuurmivHa npeIHa3HaueHa JJisi OCBOCHHS CTYJEHTaMH OYHOU (OpMbI 00yUeHUs B 3 ceMeCT-

pe BTOpOro Kypca.

2. HJIaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ mo JUCHUIINHE, COOTHECCHHLIC C IVIaHUPYC-
MBbIMHU peE3yjJbTaTaMHU OCBOCHUSN 06pa30BaTeJ’ILHOﬁ NporpaMmmbl (KOMHeTeHIII/IﬂM]/I U MHIAUKATO-
PaMHi JOCTUIKCHU A KOMHeTeHHHﬁ)

®opmupyemble
KOMIIETEHIHMH
(xom,
CoJIep)KaHue
KOMITCTCHIIHH )

Inanupyemsble pe3yJibTaThl 00yUYeHHs 10 THCIUTIIIHHE
(MoayJ10), B COOTBETCTBHM
€ MHANKATOPOM JIO0CTHKEHHsI KOMIIETEeHIINT

NHaukaTop 10CTHKEHUS
KOMIIeTeHIUU*
(xon,
CoJIep)KaHue MHIUKATOPA)

Pe3yabTaThl 00yyeHus
10 AUCHHUILINHE
(ZecKpUIITOPHI

KOMIIETEHI[HH)
**

HaumeHnoBanue
OLICHOYHOI'0
cpeacTsa

IIKP-4 Cnocoben
0CBaNBATh U aHAJIHU-
3UpoBaThH 6a30BbIE
Hay4HO-
TeopeTHYeCKHe Mpes-
CTaBJIEHHS O CYIHO-
CTH, 3aKOHOMEPHO-
CTAIX, IPHHIUIAX U
0CO0EHHOCTSIX sIBJIe-
HMI ¥ IPOLecCOB B
npeIMeTHOH 001acTH

UIIKP 4.1 3naer copeprxanue, Cym-
HOCTb, 3aKOHOMEPHOCTH, TIPHHIIUIIBI U
0COOCHHOCTH M3y4aeMbIX SIBJICHHUI 1
POLIECCOB, 6a30BbIC TCOPUH B TIPE/I-
METHO# 00JIaCTH, a TaKXKe POJIb y4eo-
HOTO TpeMeTa/ 00pa3oBaTeIbHOM
oGact B pOpMHUPOBaHUH HAyIHON
KapTHHBI MHUPA; OCHOBBI O0IIETEOPETH-
YECKHX AMCIMILINH B 00beMe, He00X0-
JIMMOM JIJIsI PeIIeHunst mpodeccuoHab-
HBIX 3a71a4.

UIIKP 4.2 YMeer aHanu3upoBathb Oa-
30BbI€ HAYYHO-TEOPETHICCKUE TIPE/I-
CTaBIICHHS O CYI[HOCTH, 3aKOHOMEPHO-
CTSIX, IPHHIIUIAX U 0COOEHHOCTAX
H3y9aeMBbIX SBIICHHUH U MPOIIECCOB B
MIPEIMETHOH 001acTH 3HAHUH.

WIIKP 4.3 BriageeT pa3mudHBIMH Me-
TOJAMU aHAIN3a OCHOBHBIX KaTeropuit
MPEMETHOM 007aCTH 3HAHUH.

Buamo
OCHOGHbLE NOHAMUSL, PaAKmMbl U 3aKO-
HOMEPHOCMU, XapaKmepusylouue

Bonpocut o
onpoca, Koano-

» KeUuyma
c80liCcmea abCmpakmuwix OUCKPem-
HbIX 00bEKmMOo8
Ymemo Tecmuposanue,
pewams munossie 3a0ayu no Ouc- KOHMPONbHAS
KpemHoil Mamemamuke

paboma
Braoemo Tecmuposanue,
6a306blﬂ:lu uoesamu u Memooamu ouc- KOHMPONbHAS
KPemHOU MamemMamuxu: KOMOuHa-

paboma

MOPHO20 aHAU3A U Meopuu 2pados

ITKP-5 Cniocoben
KOHCTPYHPOBATH
cojiep:kanue 0dpa3o-
BaHUs B NpeJIMeTHOM
00J12CTH B COOTBET-
CTBHUH € TPeOOBaHHU-
avu ®PI'OC cooTBeT-
CTBYIOLIET0 YPOBHS
o0pa3oBaHusl, ¢
YPOBHEM pa3BUTHSA
COBPEMEHHON HAYKH
U C y4eTOM BO3pacT-
HBIX 0COOeHHOCTel
o0y4alonmxcs / Boc-
NUTAHHHKOB

UIIKP 5.1 3naer tpe6oBanus GI'OC
COOTBETCTBYIOIETO YPOBHs 00pa3oBa-
HHS K COZIEp)KaHHI0 00pa3oBaHus B
HpeMETHON 00acTh, NpUMEpHbIC
oOpa3oBaTebHbIE IPOrPaMMBI U y4e0-
HHKH M0 [PETOaBacMOMY HpeIMETY,
TIepeyeHb U COJepKaTeNIbHBIE XapaK-
TEPUCTHKH Y4eOHOI TOKYMEHTAINH 110
BOIIPOCaM OpPTaHU3alUK U PeasTH3aliiu
00pa3oBaTeNIbHOTO MpoLecca.

UIIKP 5.2 YmeeT KOHCTpyHpOBaTh
MPEMETHOE COACPIKaHHE O0yUCHHUS
B COOTBETCTBHHU C YPOBHEM Pa3BUTHSA
Hay4YHOTO 3HAHUA U C YYETOM BO3-
pacTHBIX 0coOeHHOCTel 00yyaro-
IMXCs / BOCMTUTAHHUKOB;
pa3pabarsiBaTh pabouue MporpaMmsl
Ha OCHOBE NMPUMEPHBIX 00pa3oBa-
TEJBHBIX POrPaMM.

UIIKP 5.3 Bnaneet HaBBIKAMU KOH-
CTPYMPOBAHUS U PEAIM3ALMHU NIPEJI-

3namo
OCHO8bl KOMOUHATNOPHO20 AHAIU3A U
meopuu 2pagos, ux cesa3b co WKOIb-

Bonpocwt ona
onpoca, Koano-

Keuyma
HbLM KYPCOM MAMeMAmuKu
Ymemo Tecmuposanue,
NPUMEHAMb Memoobl OUCKDEMHOU KOHMPONbHAS
Mmamemamuku 8 xooe npogeccuo-

y paboma
HAbHOU 0esimebHOCIU
Braoemo Tecmuposanue,
HABbIKAMU NPAKMUYECKOU pabomul ¢ KOHMPOTbHAS
OUCKPEeMHbIMU 00beKMmamu, 8 mom

paboma

uuciae npu ocywecmeilenuu yll€6H020
npoyecca




METHOTO COJCP)KaHMA U €ro afanTauuu
B COOTBETCTBUHU C OCOOCHHOCTSIMH
o0y4aronmxcs / BOCHUTAaHHUKOB.

3. CTpykTypa u coJep:KkaHue TUCHUILIHHBI

3.1. CTpyKTypa AUCUMIIUHBI

TpyroeMkocThb ouHas Gopma
o0y4eHust
OO0mas Tpy10€eMKOCTh 3 3.e.
9acoB 10 Y9eOHOMY TIaHY, U3 HUX 108
KonrakTHasi pa6oTra, B TOM YHCIIe: 51
ayJAUTOPHBIC 3aHSATHSL: 50
— 3aHSATUS JICKIIMOHHOTO THIIA 16
— 3aHSATUSL CEMUHAPCKOI0 THIA 34
KOHTPOJIb CAMOCTOSITEIIBHOMN paboThI 1
POMEKYTOYHAS aTTECTAIUS
3a4yer
CamocrosiTesibHas padora 57

3.2. Cogepxanme JTUCUMIIMHBI
(cmpyxmypuposannoe no pasoenram (memam) ¢ yKa3anuem OmMeEeOeHHO20 HA HUX KOAUHeCmed
AKadeMu4ecKux 4acos u 6udbl y4eOHbIX 3aHAMUIL)

KounrakrTHasi padora CamocroniTejibHAS
(padota BO B3auMoOJeliCTBUU pabora
¢ npenojasareJiem), o0yuaroerocs,
4ackl, U3 HUX 4achl, B EPHOJ
=
3ausarus = =
- ® CEeMHHAPCKOro THIA = = 3
anMeHOBaHUe E . = e =
azneion (P) Bcero = (B T.4. TeKYLUMIi KOH- s s & =
pasi (9aceI) % o | TPOJL ycmepaemocTn) | 2 2 _ £ = 3
win Tem (T) = = ° ° S o 2 e e o
JUCHHUILIMHBI (MOAYJIS), ; E 5 § E = 5 S ; : S
= ]
< o o = o (=4 L = 3]
) & & &2 E SE |22% |28 2
®opma(bl) HIPOMEKYTOTHOM | ZEE 58 S g = =
E Q =
aTTecTANMHA e ZZ3 =8 8 = 2 2
10 JMCIUILIMHE o o ‘s = S
= = 2
= = = = = = =
= = = s & = 5 s & = = = = =
s g s T = g e T S| =7 e 5 = 5
= o = o = o = o = = o = )
) S ) 3 T S ) 3 T 3 ) 3 T S
o ™ o [a0) o ™ o o) Ol » o [eo) o o)
Pasnien 1. BBesieHne B KOMOMHATOPHBIHN aHAIN3
Tema 1. OcHoBHBIE KOMOWHa- | 8 2 2 4
TOpPHBbIE OOBEKTHI U YUCJIA.
Tema 2. Anrebpanveckuii  u | 8 2 2 4
TEOPETUKO-MHOKECTBEHHBIH
METOJIBI.
Tema 3. Meton  mpou3BOIs- 6 2 4
X QyHKITAH.
Tema 4. PexyppenTtaeie coot- | 8 2 2 4
HomeHus. Yuciia dudoHavyu.
Tema 5. PexyppentHoe  BHI- | 6 2 4
YUCICHHE  KOMOWHATOPHBIX
quced.
Tewma 6. JIuneitHble OTHOPOI- 6 2 4
HBIC PEKYPPEHTHBIE COOTHO-
IICHUS.




Tema 7. HeogHoponssie  pe- 8 2 2 4
KYPPEHTHBIEC COOTHOIICHHS.

Tema 8. LlemouncieHHbIC 6 2 4
(GYHKUMHM ¥ MX aCHMITOTHYE-
ckue npubnmkenus. @opmyna
CyMMHUpOBaHHS Diepa.

Paznen 2. Teopus rpado

"

Tema 9. I'pap. Cremenp Bep- | 9 2 2 5
mmHB Tpada. Tumsl rpados.

Tema 10. Cssi3ubIE rpadsl. | 6 2 4
KomnoneHTsI CBA3HOCTH.

H3omopdHbie rpadsl.

Tema 11. XapakTepucTuku 6 2 2 2
BepIIKH U pebep rpada.

Tema 12. DiinepoBsl u ra- | 8 2 2 4
MHJIBTOHOBBI IrpadBbl.

Tema 13. JlepeBps. Xapakre- | 6 2 4
pH3aLOHHAs TeOpeMa.

Tema 14. [Inanapusie rpadei u | 4 2 2
wiockue rpadel.  Teopema

Olinepa.

Tema 15. Packpacka BepmmH | 6 2 2 2

u pebep rpada. Teopema Ké-
HHTA.

Tema 16. Packpacka KapT. | © 4 2
l'umoresa yeThIpex Kpacok.

B ToM umcne TekymMii KOH- 1 1

TPOJIb

3ayer

HUTOTI'O 108 16 34 1 57

4. Y4eOHO-MeTOaAMYeCKHE 00ecliedeHHe CAMOCTOSATEIbHOI padoThl CTY/1eHTOB

CamocrosTenpHas paboTa SBISETCS Ba)KHEWIIEH COCTaBHOM 4YacThIO Y4eOHOro Tpolecca U
00513aHHOCTBIO Ka)XKJIOTO CTY/ICHTA.

Jnst obecnieueHns: CaMOCTOSITETbHON PadOThl 00YJaIOIIMXCS UCTIOIB3YETCs DIICKTPOHHBIN Kype
JluckpetHass mMaremaruka, https://e-learning.unn.ru/course/view.php?id=8378, co3naHHbIil B cucTeMe
anexTponHoro ooydenus HHI'Y - https://e-learning.unn.ru/.

CamocrosiTenpHast padoTa CTYJACHTOB 110 JUCHHUIUINHE «/{HCKpeTHass MaTeMaTHKa» OCYIIECTB-
JSIETCS B CJICYIOIIUX BUJIAX: TIOATOTOBKA K OITPOCaM, KOJUIOKBUYMY, KOHTPOJILHOM paboTe U 3a4eTy.

MeToan4yeckne peKOMeHIAMU K CAMOCTOATEJIbHOM padoTe
IToaroroBka Kk onpocam

[ToaroToBka k onpocy, MpOBOJIUMOMY B paMKaX MPAaKTUYECKOI0 3aHATHsI, TpeOyeT YyTOUHEHUs
Kpyra BOIIPOCOB, BBIHECEHHBIX Ha KOHKPETHOE 3aHSTHE, TOBTOPEHHUSI OCHOBHBIX TEPMHUHOB, 3alIOMHHA-
HUS GopMmyn U anroputMoB. OHA BKIIOYAET B ce0sl 03HAKOMIIEHHE C TEMOM MPaKTHYECKOTO 3aHATHS,
M3Y4YEHHE TEOPETHUECKOr0 MaTepralia B COOTBETCTBUM C TEMOI 10 KOHCIEKTY JIEKIIUH, U3y4yeHUe co-
OTBETCTBYIOIIMX pa3eyioB YYEOHMKOB U Y4eOHBIX MOCOOMH, MOUCK JIOMOJHUTENFHOTO MaTepuaia B
cetu nTepHer.
MeToanuyeckne peKOMEH AN :
1) BeImUCaTh OnpeaeIeHus, GOPMYIIbI U 3aIOMHHUTb UX;
2) W3Y4YUTHb AITOPUTMBI PEIICHHS W PEKOMEHJIAIMU TI0 PEIICHHI0O KOHKPETHBIX 3ajad,
MIpe/ICTaBICHHbIE B KOHCIIEKTE JIEKLIN;
3) paccMOTpeTh MPUMEPHI, IPEJICTABICHHBIC B KOHCIIEKTE JEKINH, TOHSITh XOJI PEIICHHS;
4) 3anucaTh BO3HUKIIKE BO BPEMs CAMOCTOSTEIBHON PabOThl ¢ KOHCIIEKTOM M Y4eOHOM


https://e-learning.unn.ru/course/view.php?id=8378
https://e-learning.unn.ru/

JUTEPATypOil BOIPOCHI, YTOOBI 3aT€M Ha MPAKTHYECKOM 3aHATHU MOJTYYUTh HAa HUX OTBETHI,
5) oOpamiarhbCst 3a KOHCYJIbTAIMEH K MPENoAaBaTesi0 MPH BOSHUKHOBEHUU 3aTPy/THCHUI B
OCBOEHUU MaTepuaa.
IHoaroroBka K KOHTPOJbLHOM padoTe

KoHTtposibHBIE pabOTHI ABJISIOTCS TPAIUIIMOHHBIM OLICHOYHBIM CPEJCTBOM, IPUMEHSAEMBIM TTPH
00y4eHNH MaTEMAaTHYECKUM TUCIUIUTMHAM. L[ebi0 KOHTPOJIBHEIX paboT SBISICTCS MPOBEPKA YMEHUN
Y HaBBIKOB MCIIOJIb30BaHUs (POPMYII M aJITOPUTMOB, KaK B CTaHAAPTHBIX, TAK U HECTAHJAPTHBIX 3a-
JAYHBIX CUTYalIHsIX.

MeToan4yeckne peKOMeH AU

1. Ha mpakTtuueckoM 3aHSATHH, IPEIIISCTBYIONIEM KOHTPOJIBbHON paboTe, CO CIIOB IPeroiaBa-
TEJIsl 3aUIIATE BUJIBI 33JJaHUH, KOTOPBIE BOMAYT B pabOTy M KPUTEPUH UX OLICHKH, BPEMEHHOH pe-
[JIAMEHT padoThl. 3a/1aliTe YTOYHSIOIINE BOIPOCHI MPENOAABATEII0, €CJIM OHU €CTh.

2. TloBTOpuTE POPMYIIBI U AIITOPUTMBI PEIICHUS IO TETPATH IS MPAKTUYCCKUX 3aHSITHA.

3. Pazbepute penieHrne OCHOBHBIX THIIOB 3aJIaHUH 10 YKa3aHHBIM BHJIAM, HCIIOIB3YS TETPAlb
JUTSL IPAKTUYECKUX paboT.

4. V3y4ynTe KOHCIEKTHI JIEKIUN M0 YKa3aHHOMY KPYTY BOIIPOCOB.

5. Pasbepute HenousTHRIE Bam Bompock! co ctyaeHTamu Bameit rpynmnsl. Ecnu octanuce Bo-
MIPOCHI, Pa30EPUTE UX C TIPETIOIaBATEIIEM.

6. PemmTe npumepsl yka3aHHBIX BUJIOB, U3 PEKOMEHIOBAHHBIX Y4EOHBIX TOCOOUH.

Metoguyeckue peKOMeHIAUN

10 MOJAT0TOBKE K KOJLUIOKBUYMY M 3a4eTy

Jlisa momycka K 3a4eTy HEOOXOJMMO HamucaThb KOHTPOJIBHYIO pabOTy Ha TMOJOXKHUTEIbHYIO
OILICHKY, TO €CTh «YJOBJIETBOPUTEILHO» WUJIU BHIIIIE.
3a4yeT MPOBOJUTCS B TPAIUIIMOHHON (opMme (OTBET HA BOIPOCHI) C YIETOM OIICHOK 3a KOJIIO-
KBUYM U KOHTPOJIbHYIO pa0oTy.

HOIIFOTOBKa K KOJIJIOKBI/IYMy 158 SanTy HAYUHACTCA C HepBOFO 3aHATUA 110 JUCIIUIIIINHE. HpI/I
3TOM Ba)KHO C CAaMOT'0 Hayaja IIaHOMEPHO OCBaWBaTh MaTepHall, pyKOBOJICTBYSICH TpeOOBaHUIMHU, 00-

palaThCs K MPEernoiaBaTeNto 3a KOHCYIbTAMEN 110 HEYCBOEHHBIM BOIIPOCAM.

JUis MOJrOTOBKM K c/lade KOJUIOKBUYMa WIIM 3aueTa HeoOXOJMMO MEpBOHAYAIBHO MPOYUTAThH
BECh JICKIIMOHHBII MaTepHal, a TaKke COOTBETCTBYIOIIME pa3ieiibl peKOMEHAYeMbIX u3aaHuid. Jlyd-
[IMM BapuaHTOM SBISETCS TOT, IPU KOTOPOM IPH MOATOTOBKE MCHOIb3YeTCs] HECKOJIbKO UCTOYHUKOB
nH(popMaluu. ITO COCOOCTBYET Pa3HOCTOPOHHEMY BOCIHPHATHIO KaXJ10H KOHKPETHON T€MbI TUCIH-
TUIMHBIL.

B 06006ménHoM BapraHTe MOArOTOBKA K CAaue KOJJIOKBUYMa MJIM 3a4€Ta BKIIIOYAET B ce0sl:

—e TPOCMOTP MPOrpaMMBbl y4eOHOM JUCHUIUIMHBL, TIEPEUHs] BOIIPOCOB K KOJUIOKBUYMY WIIM 3a-
qery;
—e 1000p PEKOMEHIOBAaHHBIX MPEINO0/IaBaTeIeM UCTOUYHUKOB (y4€OHUKOB, YYEOHBIX MOCOOUH,
JOMIOJTHUTENBHOM JIUTEepaTypsl U T.1.),
® UCIOJIb30BaHUE KOHCIIEKTOB JIEKIUI, MAaTEpHaIOB 3aHATUI U UX U3yUYCHHUE;
® KOHCYJIbTHPOBaHUE Yy IpenoaaBaTels.

Y4eOHO-MeTOoANYeCKHE JOKYMEHTBI, PerJIaMeHTHPYIOIIHEe CAMOCTOATEIbHYI0 padoTy

aopeca oocmyna K 0OKyMeHmam
https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod all all.pdf



https://arz.unn.ru/sveden/document/

5. DoHJ OLIEHOYHBIX CpeacTB AJs l'lpOMC)KyTO‘[HOfI aTTeCTAllMM IO JUCHHUIIJIMHE

5.1. Onucanue MKAaJ OLeHUBAHNS Pe3yabTATOB 00y4YeHUs MO JMCUHILINHE

B xoze mpoMexxyTO4HOM aTTecTaluy Mo AUCIHUILIMHE OCYIIECTBISIETCS OIIEHKa CPOPMUPOBaH-
HOCTH KOMITOHEHTOB KOMIETEHIIMH (IIOJTHOTA 3HAHUMN/ HAJIMYMEe YMEHHIl/ HaBBIKOB), T.€. pe3YyJbTaTOB
o0y4eHHs, yKa3aHHBIX B TaOnuie 1.2 HacTosmel padoueil mporpaMmbl, Ha OCHOBE OLIEHKH YCBOEHUS
CoJIep>KaHusl AUCIUILTUHBIL.

O06o00muieHHas oneHKa C(OPMHPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHIIMH B XOJe
MIPOMEXYTOUHOI aTTecTaluy Mo TUCIUILIMHE TPOBOAUTCS Ha OCHOBE yueTa TeKylllel yCrieBaeMOCTH B
X0JI€ OCBOEHUS IUCLUUIUIMHBI U y4eTa pe3yJpTaTa cJaud IPOMEXYTOUHOM aTTeCTalluu.

BrisiBienHble mpu3HaKu HEC(OPMUPOBAHHOCTH KOMIIOHEHTOB (MHIUKATOPOB) XOTS Obl OJIHOM
KOMIIETEHIIMH HE MO3BOJISIOT BHICTABUTh MHTETPHUPOBAHHYIO MOJOKHUTEIBHYIO OLEHKY COPMHPOBAH-
HOCTH KOMITETEHIIMI U OCBOCHUS JUCIUILIUHBI HA TaHHOM 3Tare 00y4eHusl.

O06006mieHHas o1leHKa c(HOPMUPOBAHHOCTH KOMIOHEHTHOTO COCTaBa KOMIETEHIUI Ha IpoMe-
KYTOUHOM aTTecTaliu, KOTOpas BHOCUTCS B 3a4€THO-3K3aMEHAI[MOHHYIO BEAOMOCTb [0 JHUCHUIIIMHE
Y 3a4ETHYIO0 KHWXKKY CTYAEHTa, OCYIIECTBISAETCS 10 CIEIYIOIIEeH OLICHOYHOM HIKaJIE.

IIIxana oeHKH C(l)OpMHpOBaHHOCTI/I KOMIIOHEHTHOI'0 COCTAaBa KOMIIETeHIU M
Ha HpOMG)KyTO'—lHOﬁ aTrecTalumn

Onenka YpoBeHb NOATOTOBKH

c(OpMUPOBAHHOCTh KOMIIOHEHTHOTO cOCTaBa (MHAMKATOPOB) KOMIIETEHIIMH COOTBET-
CTByeT TpeOOBaHHMSM KOMIIETEHTHOCTHOW MOJIENU OyAyIero BBIMYCKHMKa Ha JAHHOM
sTare o0y4deHus, oOCHOBaHHBIM Ha TpeboBaHmsax OC HHI'Y mo HampaBiieHHIO MOATOTOB-
KH, CTYyJICHT TOTOB CaMOCTOSTENIFHO PEIIaTh CTaHJAPTHBIC U HeCTaHJApTHBIE MPOQECCHO-
HaJbHbIC 33a7a4M B MPEAMETHONW 00JIACTH IMCHUIUIMHBI B COOTBETCTBUH C THIIAMH 33134
1poeCCHOHAIBPHOH NEeSITENIbHOCTH OCBaNBaeMOM 00pa30BaTeIbHON IPOrPaMMBbI
c(hOpMHUPOBAHHOCTE KOMIOHEHTHOTO C€OCTaBa (MHIWKATOPOB) KOMIICTEHIIMH COOTBET-
CTBYeT TpPeOOBAaHHMSAM KOMIIETEHTHOCTHOM MOJENHN OyAyIIero BBITYCKHHKA Ha JaHHOM
sTane o0y4yeHus, OCHOBaHHBIM Ha TpeboBanusx OC HHI'Y mo HampaBiieHHIO MOATOTOB-
KM, HO CTYACHT TOTOB CAMOCTOSITETIFHO PEIIaTh TOJIBKO Pa3IMUHbIe CTaHAAPTHBIE podec-
CHOHAJIBHBIC 33/1a4M B IPEAMETHOH 00JIaCTH IUCIMITIIMHBEI B COOTBETCTBHU C THUIIAMH 3a-
Jia4 mpoecCHOHaIbHON JIESITENbHOCTH OCBaBaeMOil 00pa30BaTelibHOI NPOrpaMMBI
c(hOpMHUPOBAHHOCTH KOMIIOHEHTHOT'O COCTaBa (MHAMKATOPOB) KOMIIETEHIIMII COOTBETCTBY-
€T B 1IeJIOM TpeOOBaHUAM KOMIIETEHTHOCTHOM MOJieny OyAyIIero BEITYCKHUKA HA JAHHOM
aTane o0y4yeHus, ocHoBaHHBIM Ha TpeboBaHusax OC HHI'Y mo HampaBieHHIO MOATOTOB-
KH, HO CTYJICHT CIIOCOOEH pemaTh JHIIb MUHUMYM CTaHAAPTHBIX MPoQecCHOHANBHBIX
3a7a4 B IPEIMETHON 00JIaCTH AMCIUIUIMHEI B COOTBETCTBHH C TUIIAMH 3a/1a4 MIPOQeccHo-
HaJIbHOM AeATeIbHOCTH OCBauBaeMoOl 00pa3oBaTeIbHOH ITPOrpaMMBbl

OTian4YHO

3aureHo

Xopouio

Y nosnersopu-
TENILHO

c(hOpMHUPOBAaHHOCTH KOMIOHEHTHOTO COCTaBa (MHANKAaTOPOB) KOMIIETCHIIMH HE COOTBET-
CTBYeT TpeOOBaHHUSIM KOMIIETEHTHOCTHOW MO/ieNny Oy IyIIero BEITyCKHUKA Ha JJAHHOM
sTare oOydeHus, OCHOBaHHEIM Ha Tpeboanmsax OC HHI'Y mno HampaBieHHIO TOATOTOB-
KM, CTYACHT HE TOTOB pemarth MpodecCHOHaIbHBIE 33/1a41 B IIPEAMETHON 00J1acTH IHUCIIH-
IUIMHBI B COOTBETCTBHH C THUIAMH 33/1a4 NPO(eCcCHOHAIBHOM NeaTeIbHOCTH OCBanBaeMOn
00pa30BaTeNIbHON IPOTPAMMEBI

He 3auteno | Heynosnerso-

PpUTEIBHO

IIxana oueHuBaHus C(POPMUPOBAHHOCTH KOMIIETEHIIUHU

YpoBennb
chopmmpo-
BAHHOCTH
KOMIIeTeHIMH
(MHaUKaTOpa
JAOCTHKEHUS
KOMIIeTeHIHH)

HEYAOBJICTBOPUTEJIBHO

YIOBJIETBOPHTEJIBHO

XO0poILo

OTJHUYIHO

HE 3a4YTCHO

3a4YTCHO

3Hanns

YpoBeHb 3HaHUI HUXKE MU-
HHUMaJIbHBIX TPEOOBAHHM.
Wmenu MecTo rpyoObie
OLINOKH.

MuHuUMaNbHO JOMYCTUMBIN
YpPOBEHb 3HaHUM. Jlomyme-
HO MHOTO HEerpyOBIX OILIU-
O0K.

YpoBeHb 3HaHHH B 00BEME,
COOTBETCTBYIOIIEM ITPO-
rpamme MoAroToBKu. Jlo-
IYIIEHO HECKOJIbKO HErpy-

YpoBeHb 3HaHUI B 00B-
€Me, COOTBETCTBYIOIEM
TpeOOBaHUAM MPOrpam-
MBI ITIOATOTOBKH, O€3




OBIX OHIMOOK. OIIHNOOK.
ITponeMoHCTpUPOBaHEI BCE HponevoncTpHpoBarsl
IIponemoHCTpUpOBaHbI BCE OCHOBHBIEC YMECHUS,
HpI/I PCHICHNUH CTaHAAPTHBIX OCHOBHbBIC YMEHUS, PCHICHBI
OCHOBHBIC YMEHUS, PCIICHBI PEUICHBI BCE OCHOBHEBIC
3a1a4 HE IPOACMOHCTPHUPO- BCC€ OCHOBHBIC 3a/1a4H C
YMenust THUIIOBBIC 3a/lavy C HETrPYy- 3aJa4Mi C OTACIBbHBIMHA
- BaHbl OCHOBHBIE YMEHUA. Herpy61>1M1/I OI.HI/I6KaMI/I,
OBIMH OI_III/I6K3.MI/I, BEIITIOJI- HECYIIECTBECHHBIMU
Mwmenu mecto rpyOrie BBIIIOJIHEHBI BCE 3aJ]aHus, B
HCHBI BCC 3aJlaHMs, HO HC B HCO04YCTaMH, BBIIIOJIHC-
OIIIHOKH. IIOJTHOM 00beMe, HO HEKO-
MOJIHOM 00BEMe. HBI BCC 3a1aHUs B ITOJI-
TOPBIC C HEAOUCTAMU.
HOM o0beMe.
I y
PH PCLICHUH CTAaHAapTHBIX HmeeTcss MUHAMAaIbHBIN HpO,Z[eMOHCTpPIpOBaHLI HpOHeMOHCTpHpOBaHH
3a/1a4 He MPOLAEMOHCTPUPO- HAaBBIKH IPU PEILICHUNA
Hasbiku Ha0bOp HABBIKOB JUTA pelle- 6a30BbIe HaBBIKH IIPH pe-
- BaHbBI 0a30BbIC HABBIKH. HECTAaHNAPTHBIX 3a4a4
HUS CTaHAAPTHBIX 3a/1a4 C MICHUHN CTaHAApPTHBIX 3a1a4
Mwmenu mecto rpyOrie 0e3 omuboK U HeJoue-
HEKOTOPBIMU HEIOYECTAMU C HEKOTOPBIMU HEOUCTAMU.
OIINOKH. TOB.
5.2 Kputepuu u npoueaypbl OlleHUBAHUS Pe3yJIbTATOB 00y4eHUsI N0 TUCIUIIHHE
Kpurepun oueHKH TeCTUPOBAHUS
Ouenka «oranyno» 85— 100 % npaBUIIBHBIX OTBETOB;
Ouenka «xopomo» 66—84 % npaBUIbLHBIX OTBETOB;
OuneHka «yaoBJeTBopuTebHO» 50—-65% MpaBUIBHBIX OTBETOB.
Kpurepun oueHKH KOHTPOJIbHOH PadoThI
OueHka «OTJIHYHO» B pa0OTE MPEICTABICHO MOJHOCTHIO BEPHOE PEIICHNE YEThIPEX 3a/1a4.
OuneHka «xopouo» B paboTe MpeCTaBICHO MOJHOCTHI0 BEPHOE PEIICHUE TpexX 3a1ay.
OueHnka «y10BJEeTBOPUTEILHO» B padOTe MPEICTABICHO MOJHOCTHIO BEPHOE PEIICHUE IBYX
3azay.

OHeHKa «HEYTAOBJETBOPUTECJILHO0» PCIICHO MCHBIIIC ABYX 3a/a4.

Kpurtepnu oieHKH YCTHOIO OTBeTa CTYeHTA IIPH onpoce

OneHka «OTJMYHO» BBICTABIIAETCS, KOTJa CTYJIEHT INIyOOKO M IPOYHO YCBOMWJI BECH IPO-
IPaMMHBIM MaTepuall, MCUEPIbIBAIOLIE, TOCIEA0BATENBHO, TPAMOTHO M JIOTHUECKHA CTPOMHO €ro U3Ja-
raeT, NPaBWIBHO OOOCHOBBIBAET PEIIEHHS, YMEET CaMOCTOATENIBHO 0000IaTh M M3J1araTb MaTepuall,
HE JIOMyCKasi OIINOOK.

OneHka «XOpomIO» BBICTABISETCS, €CIAM CTYACHT TBEPAO 3HAET NMPOTrpaMMHBIA MaTepual,
IPaMOTHO M IO CYIIECTBY M3JIaraceT €ro, He JOIYCKAET CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BO-
MIPOC, MOXET NMPABUIBHO NPUMEHSTh TEOPETUUECKHE MTOJIOKEHHUS.

Onenka «yI0BJETBOPHUTEIBHO» BBICTABIISETCS B TOM CIydae, TP KOTOPOM CTYIEHT OCBOMII
TOJIbKO OCHOBHBIE KaTErOpUH TEMbI (ONpeaeseHus, GopMyibl, CBOWCTBA, (OPMYIUPOBKH TEOPEM), HO
JIOIIYCKAeT HETOYHOCTH, HapylIaeT MOCJIE0BATEIbHOCTD B N3JI0KEHNU IIPOrPaMMHOTO MaTepHara.

OneHka «HeyA0BJIEeTBOPUTEIbHO» BbICTABIISIETCS CTY/IEHTY, B OTBETE KOTOPOrO OOHAPYKH-

JIMCh CYLIECTBEHHBIE MPOOEIIbl B 3HAHUU OCHOBHOTO COJIEpXKaHUs yu4eOHOM MporpaMMbl TUCIUITITMHbI
WIN TpyOBIe OIIMOKH.

KpuTtepuu oieHKH YyCTHOTO OTBETA CTYJIEHTA HA KOJLUIOKBHUYMe

OneHka «OTJMYHO» BBICTABISACTCS, KOTJA CTYJAEHT IIYOOKO M TPOYHO YCBOHII BECH IPO-
IpaMMHBIA MaTeprall, HCUSPITBIBAIOIIE, MTOCIIEA0BATEIHHO, TPAMOTHO H JIOTHYECKHA CTPOMHO €ro M3J1a-
raer, He 3aTPYyIHSAETCS C OTBETOM IMPU BUJOU3MEHEHHH 3aJaHMUsI, MPABUIHHO 0OOCHOBBIBAET PEIICHUS,
yMeeT CaMOCTOSTEIIbHO 00001IaTh M U3J1araTh MaTepuai, He TOMycKas OIMOO0K.

OneHka «XOpoOUIO» BBICTABISETCS, €CIM CTYACHT TBEPAO 3HAET MPOTPAMMHBIA MaTepua,
IPaMOTHO | I10 CYIIECTBY HM3JIaraeT ero, He JOIMYCKaeT CYIMIECTBCHHBIX HETOUHOCTEH B OTBETE Ha BO-
MPOC, MOXKET MPABUIHHO TPUMEHSTh TEOPETUUECCKHE MTOJI0KECHHUS.

Ouemca «YAOBJIETBOPUTEJIBHO» BBICTABIISICTCA B TOM ClIy4dac, IMPpU KOTOPOM CTYACHT OCBOWII
TOJILKO OCHOBHBIE KaTE€rOpHH TeMbI (orpeneieHus, GOpMyIibl, CBOMCTBA, (HOPMYIUPOBKU TEOPEM), HO



JIOMYCKaeT HETOYHOCTH, HAPYIIAET IMOCIEIOBATEILHOCTh B M3JIOKEHHHU MPOrPaMMHOTO MaTepuana,
WCTIBITHIBAET CYIIECTBCHHBIC 3aTPYAHCHUS MPH TOKA3aTEIhCTBAX MIIM COBCEM UX HE IMPOBOJIHUT.

OneHka «HEY/I0BJIETBOPUTEIBLHO» BBICTABISICTCS CTYIACHTY, B OTBET€ KOTOPOTO OOHAPYXKH-
JMCh CYIIECTBEHHBIC MPOOEIbI B 3HAHUM OCHOBHOTO COZICP)KaHUsSI Y4eOHOW MPOrpaMMBbl JUCIUATUTHHBL
WJIH TPYyObIe OITHOKH.

KpuTtepuu olleHKH YCTHOTO OTBETa CTY/I€HTA Ha 3a4éTe
OneHKa «32a4TEH0» BBICTABIISCTCS B TOM CiIydae, eCIM CTYACHT MPEJICTaBUI BCE OCHOBHBIC Ka-
TEropuu TeMbI 63 OIIHOOK.
OneHkKa «He3a4YTEHO0» BBICTABIICTCS CTYJCHTY, B OTBETE KOTOPOIrO OOHApPYKHIIUCH CYIIIE-
CTBEHHBIC MPOOECIbI B 3HAHUK OCHOBHOTO COJCP)KaHMs Y4eOHOW MPOrpamMMbl AUCIUILUIMHBI WIH TPY-
ObIc OIINOKHU.

5.3 TunoBble KOHTPOJIbHBIE 32JaHNS WU HHbIE MaTePHAaJIbl, HeO0OX0UMBbIE ISl OLIEHKH pe-
3yJbTAaTOB 00y4eHHs M JJIs1 KOHTPOJIsl (JOPMUPOBAHUSI KOMIIETEHIMH

Bonpocsl qus onpoca
1J1s1 oneHkH copmupoBaHHocTH KomneTrenuni [TKP-4
OcHOBHbIE KOMOWHATOPHBIE OOBEKTHI.
@opMyJIbl 1J1 BHIYUCICHUS OCHOBHBIX KOMOMHATOPHBIX YHCET.
TeopeTnKo-MHOXKECTBEHHBIN METO/.
MeTtoa npou3BOASIINUX (HYHKIIHA.
Anrebpanyeckuil METO/.
[Toctpoenue rpadoBbix Moese, TpeOoBaHUS.
OAHOpOHBIE U HEOJHOPOIHBIE PEKYPPEHTHBIE COOTHOIIEHHUS.
1J1s1 oneHkH copmupoBaHHocTu komnereHuuii [TKP-5
Pemenue pekyppeHTHBIX COOTHOLLICHUH.
9. Bwunupbl u THIIBI TPadOB.
10. Matpuiibpl CMEKHOCTH U U30MOp(HU3M rpadoB.
11. D¢ heKkTUBHOCTh AUCKPETHBIX aITOPUTMOB.
12. OcHOBHBIE ANTOPUTMBI TEOpHH TPAPOB U MX YPPEKTHUBHOCTE.
13. ITouck kpatuaiimux myrei B rpage.
14. B3BeuieHHble rpadpl U UX UCIOJIb30BAHUE.
15. IIpakTHyeckoe NpUMEHEHUE SHIEPOBBIX U FAMUIBTOHOBBIX TpadoB.

NookrwnpE

®

Bonpocs! 1151 KOJLIOKBHYMa
AJs1 olleHKH cpopmupoBanHocTH KomnereHuunii [IKP-4
Coueranus, NEPECTAHOBKU U pa3MeleHUs 0€3 MOBTOPEHUH.
CoderaHus, NEPECTAHOBKU U Pa3MELLEHUS C IOBTOPEHUSIMHU.
Kom0OuHaTropHble TOXK/IECTBA U CBSA3U MEXKI1Y HUMH.
CBs13b MEXly pa3MEILEHUSAMH, COUETaHUSMHU U IIEPECTAHOBKAMH C TIOBTOPEHUSMHU.
Anrebpanyeckuil METOJ] U3y4eHusi, KOMOMHATOPHBIX 0OBEKTOB U YKcel. Teopema oOpalieHusl.
Pemenus ypaBaenus ki+ko+...+ks=n.
TeopeTuKOo-MHOXKECTBEHHBII METOJ H3y4eHHs KOMOWHATOpPHBIX OOBEKTOB M uucesl. Teopema
BKJIFOUEHUA-UCKITIOYECHHUS.
Yucio 6eciopsIkoB.
9. Hzyuenme KOMOMHATOPHBIX OOBEKTOB M YMCEI C MOMOIIBIO MPOU3BOAAIINX GyHKIUH. [Iprumepsl.
10. PexyppenTHbie cooTHOmeHus1. Yncna dubdonayun. Cymma M-bIX CTENEHEW MepBBIX N HATypallb-
HBIX YHCEI.

NogakrownE

o

nJis1 oneHku cpopmupoBanHocTu komnerenuuii [NKP-5
11. PexyppeHTHOE BBIYHCICHUE KOMOWHATOPHBIX YHCEN.



12. Obuiee 1 yacTHOE peIIeHUS] PEKYPPEHTHBIX COOTHOIIEHUH. CBsI3b MEXAy OOLIMM U YaCTHBIM pe-
HICHUSIMH JTMHEHHOTO COOTHOILIIEHUSI.

13. Pemienne oqHOPOTHOTO TUHEHHOTO PEKYPPEHTHOTO COOTHOIICHHMSI.

14. OGuiee perreHue OJHOPOIHOTO JIMHEHHOTO PEKYPPEHTHOI'O COOTHOILICHUSI.

15. Pemienne HEOAHOPOJHBIX JIMHENHBIX PEKYPPEHTHBIX COOTHOLIEHHH.

16. 3agaum 0 AeNEHUU MIOCKOCTU MPSIMBIMU U MPOCTPAHCTBA MIIOCKOCTSIMH.

17. OueHk# ¥ aCUMITOTUKYA KOMOMHATOPHBIX 4rcel. OIeHKa Yucia OecIopsIIKOB.

18. Onenka n-oro ujaeHa MoCae0BaTEIBHOCTH ¢ APOOHOM Mpou3BoasIIeH (HyHKIIUECH.

19. ®opmyna cymmmupoBanus Jinepa. OneHKa YaCTUYHON CyMMBbI WIEHOB TApMOHUYECKOTO psfa.

20. Ornenka yacTuyHOM cyMMbl 3HaueHui Gyuakiwn f (X) = In X 1 ynciaa coueranuii.

Tunosble 3a1aHUS TECTHPOBAHUS
1Jis1 oneHku cpopmupoBanHocTu kKomnereHuuii ITKP-4

B kaowcoom 3adanuu cnedyem evibpamv 00UH NPABUNBHBIL BAPUAHM OMEEMA U3 Yemblpéx
NPeOloONCEeHHDIX.
1. Ecmu uz A B C Benyt 3 noporu, a u3 C B B — 5 nopor, To uucino mapmpyTtoB u3 ropoaa A B ropos B
gepes ropon C pasHo 1) 24; 2) 15; 3) 45; 4) 8.
2. Kaxmoe u3 6 CpovHBIX MUCEM MOXKHO TepeaaTh ¢ JIFoObIM U3 3 KypbepoB. YUCIIO ctoco00B, KOTO-
PBIMH 3TO MOXKHO cJieNaTh, paBHo 1) 216; 2) 18; 3) 120; 4) 729.
3. Cg’ pasmo 1) 56; 2) 336; 3) 512; 4) 6561.
4. B TypHUpe pa3bIrpbIBacTCsS TpU Meaaiau (3050Tasi, cepeOpsHas, OponsoBas) cpenu 10 komanm.
Yucino crnoco0oB, KOTOPHIMUA MOYXHO UX Pa3bIrpaTh, PaBHO

1) 19683; 2) 120; 3) 220; 4) 720.
5. Ywucno crnoco6oB, KOTOPHIMUA MOXHO BbIOpaTh 10 kHHT U3 15, paBHO

1) 150; 2) 360360; 3) 25; 4) 3003.
6. IlepectanoBok u3 OyKB ci0Ba «K0JI000K» cymecTByeT 1) 210; 2) 5040; 3) 420; 4) 35.
7. 17 yenoBek JeNsT HAa TPU FPYIIBL: JBE MO 5 U 0J1HY U3 7 yesoBeK. Yucino crnocodoB JesieHus: paBHO
1) 4900896; 2) 63504; 3) 14400; 4) 175.
8. W3 220 crynentoB 163 urparot B 6acker60md, 175 — B ¢yrboi, 24 He UrparoT B 3TH UTPHL. YnciIo
CTYJICHTOB, UTPAIOIIKX U B OackeTOoI, 1 B pyTdom, paBHo 1) 151; 2) 142; 3) 12; 4) 118.
9. PekyppeHTHOE COOTHONICHUE, SBIISIONICECS JIMHEHHBIM U OJTHOPOIHBIM:

1) an+1+2an = 0; 2) an+2t+an+1+2an = 2" 3) a§+2 +an+1tan = 0; 4) ans2tan+1tan = 4.
10. Oburee penieHre PEKYPPEHTHOTO COOTHOLIEHHUS an+1 = 28n UMEET BHL:
1) 2";2) en+d;3) c-(—2)"; 4)c-2".

A5 OeHKH copmupoBanHocTH kKomnereHumii ITKP-5

11. Pemienue peKyppeHTHOTO COOTHOIIEHUS n+2 — 28n+1 — 3an = 0, Ipu Ha4aJIbHBIX YCIOBUAX ao = 1,
a1 =4 umeer BUL:

1) 025(5-3"—(-1)"); 2) c-(~1)" +d-3"; 3) (3c—d)"; 4) 3" +(~1)".
12. TonubM sBIIsIETCS Tpad

X %



13. Yucno uukinos jumHb! 3 y rpada Ha pucyHke pasHo 1) 35; 2) 1; 3) 2; 4) 0.
14. Yucno p€oep y rpada Ko 5 paBuo 1) 5; 2) 7; 3) 10; 4) 25.

15. I'pad Ha pucyHke sBisIeTCS 1) 2iIEpOBBIM; 2) raMHJIBTOHOBBIM; 3) Kak diJe-
POBBIM, TaK ¥ TAMIJIBTOHOBBIM OJTHOBPEMEHHO; 4) HU TeM, HH JIPYTHM.

16. MHuororpanauk umeet 8 BepuuH u 12 pedep. Uncio ero rpaneii paBHO
1) 4; 2) 5; 3) 10; 4) 6.
17. Yucno Bepmun nepesa ¢ 14 pedpamu pasuo 1) 13; 2) 14; 3) 9; 4) 15.

A
e

N

18. Xpomartuueckoe uncio rpada Ha pucyHke pasHo 1) 5; 2) 3; 3) 2; 4) 4.
19. Ywucno rpaneti y rpada Ha pucyHke paBao 1) 5; 2) 1; 3) 6; 4) 2.
20. Yucno pébep y nononnenus rpada Ha pucysnke pasuo 1) 3; 2) 1; 3) 5; 4) 2.

TunoBble BAPUAHTHI KOHTPOJbHOMH PadoThI

1Jis1 oueHku cpopmupoBanHocTu komnerenunii [TKP-4

1. Kakux 7-3Ha4HBIX YHCENI OOJIbIIE: TEX, B 3aMCH KOTOPBIX €CTh CIMHHMIIA,
WA OCTAIbHBIX?

no

CkonbKo pebep coaepKuT 0NoIHeHue rpada Ha pucyHke?
3. Haiitu oOmiee perieHne peKyppeHTHOTO COOTHOIICHUS
an+2 + 5an+1 — 14an = 7"
nJis1 oueHku cpopmupoBannoctu komnerenuuii [NKP-5

4. CKOJBKO pEIIeHHH B IENIBIX HEOTPUIATEIBHBIX YHCIIaX UMEET ypaBHeHHE X + 2y + 32 = 157
5. Haiitu cymMMy Bcex TpEX3HAUHBIX HATYpaJIbHBIX YMCENl, COCTABICHHBIX U3 HEUETHBIX LUD.
KOHTpOﬂbHLIe BOIIPOCHI IJIA l'[pOMe)KyTO‘-lHOﬁ arrecranumu (K 3a‘leTy)
Kox
OpMHpYeMOii
No Bomnpoc (bopmupy
KOMIIeTCHIIUHU
(MHAUKATOPA)
1 CoueraHusi, IEPECTAaHOBKH U pa3MeIleHns 6e3 TOBTOPEHUH. IIKP-4
2 CoueraHusi, IEPECTAaHOBKH U Pa3MEICHHS C TOBTOPCHHUSIMH. IIKP-4
3 KoMOuHATOpHBIEC TOKAECTBA U CBSA3U MKy HUMH. IIKP-5
4 CBs3b MEXXAY pa3MELICHUSIMU, COUETAHUSIMU U NIEPECTaHOBKAMH C TIOBTOPEHUSIMH. IIKP-4
5 AnreOpanueckuii MeTo U3yueHHsl, KOMOMHATOPHBIX 00BEKTOB U uncen. Teopema oOparieHusl. ITKP-4
6 Pemenns ypasaenus Kitka+...+ks=n. IIKP-4
7 TeopeTHKO-MHOKECTBEHHBI METO M3YYeHHs KOMOMHATOPHBIX OOBEKTOB M 4ucelsl. Teopema BKIIOUe- TIKP-4
HMSI-UCKITIOYCHHS.




8 Yncao 6ecropsiKoB. IIKP-4
9 H3ydyeHne KOMOMHATOPHBIX OOBEKTOB U YHCEN C IOMOMIBIO MPOM3BOIANIHMX (QyHKIMHA. ITpumepsl. IIKP-5
10 Pexyppentnsie cootHomenus. Yucna ®dubonauun. CymMmma M-bIX CTEHNEHEH HEPBBIX N HATYpPalbHBIX TIKP-5
YHCelL.
11 | PekyppeHTHOe BBIUNCIEHHE KOMOMHATOPHBIX YHCEL. IIKP-4
12 | OGuiee u yacTHOE PELICHUS PEKYPPEHTHBIX COOTHOLICHNH. CBSA3b MEXy OOLIMM U YaCTHBIM PEILCHHS- TIKP-4
MH JIMHEHHOT'O COOTHOIICHHUS.
13 | Pemienue 0{HOPOIHOTO JMHEHHOTO PEKYPPEHTHOTO COOTHOLICHUSL. IIKP-5
14 Oomiee penieHre OJHOPOTHOTO JIMHEIHOTO PEKYPPEHTHOTO COOTHOIICHHUSI. IIKP-4
15 Penienue HeoAHOPOHBIX JMHEHHBIX pEKYPPEHTHBIX COOTHOLICHUI. IIKP-4
16 | 3apmaum o meNeHUH INIOCKOCTH NMPSIMBIMA M IIPOCTPAHCTBA INIOCKOCTSMH. IIKP-5
17 | OrueHKH U aCUMITOTHKH KOMOMHATOPHBIX urceln. OneHka uncia 6ecnopsKoB. IIKP-4
18 | OueHka N-0ro yieHa MocieOBaTeNbHOCTH ¢ NpoOHO# Ipou3Boasiel GpyHKIue. IIKP-4
19 Dopmysa cymmupoBanus Diinepa. OLieHKa YaCTUYHOM CYyMMBI WIEHOB TapMOHUYECKOTO psija. IIKP-4
20 | Ouenka yactiu4HO# cymmbl 3HaueHu# Gpynkumd f (X) = In X u yncna coueranuit IIKP-4
21 I'pad. Crenens BepmmHb! rpada. JleMMa o pyKOHOXKaTHSIX U CICICTBHS U3 Hee. 1IKP-5
22 Tuns! rpadoB (IMycToii, MONHEINA, OAHOPOIHBIH, K-T0IBHBIH, KOJIECO). IIKP-5
23 | Cassmocts rpada. Jononsenue rpada. (2 Teopemsl). 1IKP-4
24 Teopema 06 oreHke unciia pebep rpada c p BeprnHaMu i K komnonentamu (| gacts). IIKP-4
25 Teopema 06 oueHke uncia pedep rpada ¢ p Bepmunamu 1 K komnonentamu (11 gacts). IIKP-4
26 Ditnepossl rpadsl. Teopema Diinepa. IIKP-4
21| Crencraue u3 TeopeMsl Ditepa. [aMUIETOHOBBI IpadBbL. IIKP-4
28 Jepesbs. XapakTepusanuonHas Teopema. CIeCTBHE. IIKP-4
29 Teopema Kamn (moctpoenue orodpaxenus @, koxa [prodepa). IIKP-4
30 Teopema Kanu (10ka3aTenscTBO GHEKTHBHOCTH OTOOPAKEHHS (). IIKP-4
31 Teopema o noctpoenun ocrosa rpada. 3agada 0 HaXOXKICHUH OCTOBa MUHUMAaJIBHOTO Beca. IIKP-4
32 | Mnockue rpadsl. Teopema 06 ykmamaxe rpada B mpocTpancTso Ea. 1IKP-4
33 Vxnanka rpada Ha mIockocTH 1 Ha cdepe. IIKP-4
34 Teopema Diinepa ansa miockoro rpapa. Caenctsus 1,2,3. IIKP-4
35 | Crencrus 4 u 5 3 TeopeMbl Diinepa A MI0CKOro rpada. IIKP-4
36 Packpacka BepnH rpada. 3agadu 0 MOKPHITHH IIAXMAaTHON JTOCKH JOMHUHO. IIKP-4
37 Teopema Kenura. IIKP-4
38 | 3anaun o 3maKoMBIX 1 yueHbIX. PeGepHas packpacka. IIKP-5
39 Packpacka kapT. 3a/iaua o packpacke KapThl 00/1acTHy. IIKP-5
40 | I'mmote3a yeThIpex kpacok. Teopema XuByza. IIKP-5

6. YueOHO-MeTOAMYEeCKOEe M MH(pOPMALIMOHHOE 00ecneyeHne TUCHHIIUHBI

a) OCHOBHAas JIUTepaTypa:

1. KnexoBkuH, I".A. BBeneHue B nepeyHCIUTENbHYI0 KOMOMHATOPUKY: ydueOHOe mocobue
I'.A. KnexoBkun. — CII6: Jlans, 2018. — 228 ¢. — URL.: https://e.lanbook.com/book/101841 (aara 06-
pamienus 23.03.2021)

2. Koxyxos, C.®. COopHUK 3amad 1O AMCKPETHOH Maremaruke. ydeOHoe mocobue/ C.D.
Koxyxos, I1.1. CoseptkoB. — CI10: Jlanb, 2018. — 324 c¢. — URL: https://e.lanbook.com/book/102606
(mata oopamenus 23.03.2021)

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. I'muOuuyk, A.A. DneMeHTHl JUCKPEeTHONH MaTeMaTHKH B 3a/adax. yueOHoe mocobue/ A.A.
[mubnayk. — M.:MIIHMO, 2016. — 176 ¢. — URL: http://znanium.com/catalog/product/958767 (nara
obpamienus 23.03.2021)

2. IuckperHas maremaruka. — M.: M3a-Bo «Hayka» (PAH) —Beimycku Nel,Ne2, Ne3, Ne4.
2017. — URL: https://e.lanbook.com/journal/2908 (mata oopamenus 23.03.2021)



https://e.lanbook.com/book/101841
https://e.lanbook.com/book/102606
http://znanium.com/catalog/product/958767
https://e.lanbook.com/journal/2908

3. Nopnanckuii, M.A. KogupoBanrne komouHaTopHbix 00bekToB/ M.A. Nopmanckuii. — CII6:
Jlanb, 2018. — 92 c. — URL: https://e.lanbook.com/book/102599 (nata oopamenus 23.03.2021)

4. Kus3pkoB, B.C. Beenenue B Teopuro rpado: yueoHoe nmocooue/ B.C. Kuszpkos, T.B. Boin-
yenckas. — M.: Usg-s0o HOY «MHTVYUT», 2016. — 76 c¢. — URL: https://e.lanbook.com/book/100733
(mata oopamenus 23.03.2021)

5. OkynoB, C.M. JluckpeTHas maTeMaTuKka. Teopus W MpaKkTHKa pelIeHUs 3a/1a4 1Mo uHpopma-
Tuke: yaeoHnoe nmocoodue/ C.M. OkynoB. — M.: U3a-Bo «Jlaboparopus 3Hanmiin, 2015. — 425 c¢. — URL:
https://e.lanbook.com/book/70776 (nata oopamenus 23.03.2021)

B) IporpamMMHoe obecniedyenue 1 UHTepHeT-pecypcebi:
JluneH3uoHHOE MporpaMmHoe odecneueHue: OneparmonHas cuctema Windows.
JlunensuonHoe nmporpammuoe odecreucuue: Microsoft Office.

Ilpogpeccuonanvuvie 6azvt OAHHBIX U UHPOPMAUUOHHBIE CRPABOYUHbBIE CUCHIEMbL
Poccuiickuii unnexkc nayynoro nuruposanusi (PUHL), matdopma Elibrary: nanumonanbhas
UHPOPMAIMOHHO-aHAIMTHYECKas cuctema. Ajnpec goctyna: http://elibrary.ru/project risc.asp

C60000H0 pacnpocmpanaemoe npozpammHuoe obecneuenue:
nporpammuoe ooecrnieueHue LibreOffice;
nporpamMMHoe obecreuenue Yandex Browser;

Dnekmponnvie OudIUOMEUHBIE CUCHEMbL U OUOIUOMEKU:

DnekTponHas oubimoreunas cucrema "Jlans" https://e.lanbook.com/

OnektponHas oudnanoreunas cucrema "Koncynerant crynenrta” http://www.studentlibrary.ru/
DnekTpoHHas Oubnmoreunas cucrema "FOpait"http://www.urait.ru/ebs

DJekTpoHHas Oubimorevnas cucrema "Znanium" http://znanium.com/

dynnamenTanbHas oudarnoreka HHI'Y wwwe.lib.unn.ru/

Caiit oubmmorexu Apsamacckoro ¢pmwmana HHI'Y. — Anpec nocrymna: lib.arz.unn.ru

Pecypc «MaccoBble OTKPBITBIE OHIIAHH-Kypchl Huxkeropoackoro yuusepcurera um. H.M. Jlo-
6aueBckoroy https://mooc.unn.ru/

[Topran «CoBpemenHass uudpoBas oOpa3oBarenbHas cpeaa Poccuiickoit ®enepaunn»
https://online.edu.ru/public/promo

7. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne TUCHUNIUHBI (MOLYJI51)

[TomemeHust mpeacTaBisioT coOOW ydeOHble ayIUTOPUU JUIsl IPOBEACHUS y4yeOHBIX 3aHSTUH,
IPEIYCMOTPEHHBIX MTPOrpaMMOil, OCHaIleHHbIE 000pYJOBaHUEM U TEXHUYECKUMH CPECTBAMU 00yde-
Hus: (HOyTOYK, IPOEKTOp, SKPaH).

[ToMermienust U1si cCaMOCTOSATENIbHOW pabOThl 00YYAIOIUXCs OCHAIIEHBl KOMITBIOTEPHOW TEXHH-
KOH C BO3MO>KHOCTBIO MOAKIIOYEHUS K ceTh MHTepHeT u o0ecrevyeHbl JOCTYIIOM B 3JIEKTPOHHYIO MH-
¢dopmanroHHo-00pa3oBarenbHyto cpeny HHI'Y.


https://e.lanbook.com/book/102599
https://e.lanbook.com/book/100733
https://e.lanbook.com/book/70776
http://elibrary.ru/project_risc.asp
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https://online.edu.ru/public/promo

[Iporpamma nucuurinasl  {UCKpeTHasi MaTeMaTHKAa COCTaBJIeHA B COOTBETCTBUU € 00pa3oBa-
TEJBHBIM CTaHAapTOM Bbiciiero oopazosanus (OC HHI'Y) GakanaBpuat 1o HarpaBJIeHHIO TOATOTOB-
ku 44.03.05 IMenaroruueckoe obpazoBanue (¢ aAByms npoduinsmu moarotoBku) (mpukaz HHI'Y ot
17.05.2023 rona Ne 06.49-04-0214/23).

ABTOp(BI):
K.IL.H., JOIIEHT Canranosa M.E.

Penenzent (b1):
K. II. H., JIOLEHT Mupounosa C.B.

Kadenpa maremaruku, Gpu3nku 1 UHHOPMATHKH
J.ILH., JOLIEHT ®pouios 1.B.
[Tporpamma oo0peHa Ha 3aceaHnu MeToandeckoi komuccruu ot 24.05.2023 roxa, mpotokoin Ne 5
IIpencenatens MK (aKkynbTeTa €CTECTBEHHBIX U MATEMaTUYECKUX HAYK
K.[.H., JOLCHT Bomoaun A.M.

[1.6. a) COI'JTACOBAHO:

3aBenyromnuii OnoINOTeKOM ®denoceena T.A.





