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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.19 MeTozibl ONTUMU3ALIMK OTHOCUTCS K 00s13aTeTbHOM YacTH 00pa3oBaTe/TbHON

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

mamemamuyecKkux u
(unu) ecmecmeeHHbIX
HayK, u
ucno/b308amb ux 8
npogeccuoHanbHol
dessmeabHOCMU

OCHOBHO20, meopuu
KOMMYHUKayuu; 3Haem
OCHOBHYI0 MEPMUHO/A02UI0
OIIK-1.2: Ymeem
ocyujecmensimb nepeuyHbilil
cbop u aHanuz mamepuana,
UHMepnpemuposamb
pasnuyHble Mamemamuyeckue
06BeKmbl

OIIK-1.3: Umeem
npakmuueckuti onbim pabombi
C pewieHueM CMaHOapmHbIX
Mamemamuueckux 3a0ay u
npumeHsiem ezo 8
npogeccuoHanbHol
desimenbHOCMU

onupaemcs usyueHue mMemooos
onmuMu3ayuu OCHOBHble
NPUHYUNbl, (hakmal, NOHSAMUS,
aHanumuyeckue U YucaeHHble
MemoObl, a120pUMmbl,
usyuaemble 8 OUCYUNIUHE:

1. IlpuHyun Beanmana,
CMpyKmypy peKyppeHmHbIX
ypasHeHuti

Benamana;

2. Ilonamue onmumanbHocmu
0415 3a0au 8ekMopHoi
onmumu3ayuu;

3. OcHogHble noHssmus u ¢pakmol
U3 8bINYK/1020 AHAAU3A, BKAIOUAS
ceoticmea 8binyKAbIX PyHKYUll;
4. 3anucsb ycnosuii
onmumanbHoCcmMu 04151 pasAuUYHbIX
munoe 3adau
mamemamu4eckozo
npo2pamMMupoBaHust: ycaoeust
Jlazpanxca, Kapywa—Kyna—
Takkepa, 0ocmamouHble
YC108Us1 BMOPO20 NOPSIOKA U UX
DO/b 8 NOCMPOEHUU YUCAEHHBIX
Memooos;

5. Knaccuueckue u
s¢ppexmueHble
eblyucAUmenbHble Memoob!
00HOMepHOLi, MHO20MepHOU
NIOKaIbHOLI U 2106a1bHOL

onmumu3sayuu u ycio8us ux

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: KoumponbHas
npumeHsmb Nno/noJiceHus U KoHyenyuu 8 3Hamb ocHOBHble (hakmbl u3 paboma DK3aMeH:
(hyHOaMeHManbHble | o6aaemy Mamemamuueckux u | MamemMamuyecko2o aHanusd, Omuem no
3HAHUS1, NOAYYEHHbIe KonmponwHas paboma
ecmecmeeHHbIX HAyK, 6azoeble |2eoMempuu u anzebpbi u Opyeux | 1abopamopHbiM
¢ o6nacmu meopuu u ucmopuu OuCyunIuH, Ha Komopble pabomam




npumeHuMocmu;
6. MemoOdbi yuema o2paHuueHuil
8 I0KA/bHOU U
MHO203KCMpemanbHol
onmumu3ayuu.
ZlonoaHumenbHble NpuUHYuUnbl,
¢akmbi, noHsmus, Memoobl u
anzopummbl U3 npeOMemHoll
obaacmu

OIIK-1.2:

Ymemb npumersmb 6a308ble
3HAHUS €CMeCMEeHHbIX HAYK,
mamemMamuku u UH(popmamuxu
pewamb Mamemamuyeckue
3a0ayu u

npobembl u3z obaacmu mMemooos
onmumu3ayuu, GHan02u4Hble
paHee U3yyeHHbIM:

1. 8binonHAMb
mamemamu4eckyto NnoCmaHoeKy
3a0ay onmumuzayuu

2. cmpoumb @blyucAUMenbHble
CXeMbl peuleHus 3a0ay
OUHAMUYecKo20
Nnpo2pamMMUupo8aHusi ¢ NOMOWbIO
ypasHeHuli BeaimaHa;

3. ucnonb3oeams Memoobl
€8epmoK 8 3a0auax
MHO20KpUmepuanbHotl
onmumuzayuu;

4. HaxoOumb peweHus 3a0au
mMamemamuyecKozo
Npo2paMMupo8aHus, UMeroux
npocmoe aHaaumuueckoe
onucaHue, ¢ UCNO/1b308aHUeM
ycnosuii Kapywa-KyHa-
Takkepa;

5. 8blbupamsb 3¢ppekmusHbie
8blyuCAUMe/bHble Memoobl
peuwleHus HeAuHeliHbIX 3a0ay
onmumu3ayuu pazAuyHo20 muna
u

npasuibHO UHMepnpemuposams
pe3yibmameil.

6. npuMeHsimb yHUBepCaabHble
mamemamuyecKkue nakembl 0/s
8bINO/MHEHUS ONMUMU3AYUOHHBIX
pacuemos;

00Ka3bl8amb paHee u3y4eHHble 8
DpamKax oucyunauHbl
mamemamuyeckue
ymeepatcOeHusl; npogooumb
dokasame/nbcmea




Mamemamu4ecKux
ymeepoicOeHull He aHaA02UYHbIX
paHee u3yueHHbIM, HO MEeCHO

npumblKarowux K HUM;

OIIK-1.3:

Baademb mepmuHonozueti
npedmemuoli obnacmu;
npuemamu aHaaumu4ecKo2o
pewleHus u uHmepnpemayuu
pe3yibmamos 01

3a0ay u3 pasnuyuHbIX pasoenos
Memodos onmumu3ayuu;
OCHOBHBIMU NpUEMamul
npogedeHuss MamemMamuyeckux
dokasamenbcms;
mamemamuyeckum u
an20puMMU4ecKuM MblliIeHUEeM,
Mamemamuueckoli Kyabmypoti;
NpUHYuUNamu nocmpoeHust u
ebibopa s¢hpekmueHbix
YUC/IeHHbIX Memo008 peleHust

He/AuHelHbIX 3a0au

onmumuzayuu.

IIK-1: Cnocoben IIK-1.1: 3Haem memoobl IIK-1.1: Omuem no

cobupams, obpabomku u uHmepnpemayuu |3Hamb Kaaccuieckue u 1abopamopHbIM SKzamen:

obpabambieamb u OAHHbIX HAYUHbIX 3pchekmusHble pabomam KonmponbHas paboma

UHmMepnpemMupoeamb . P p
uCcn1edo8aHull 8bIYUCAUMENbHbIE MeMOObl

OdaHHble

CO8peMeHHbIX
HAyuHbIX
uccnedosaHutl,
Heobxooumble 0/
¢opmuposarus
nooxodoe, peweHuli u
8b180008 N0
coomeemcmayouum
HayuHbIM U
npogeccuoHanbHbIM
npobaemam

IIK-1.2: Ymeem cobupamb,
obpabambieamb u
UHMepnpemuposamb OaHHble
COBpeMEeHHbIX HAYUHbIX
uccnedosaHuti

IIK-1.3: Hmeem
npakmuueckuti onbim céopa,
0b6pabomku u uHmepnpemayuu
OGHHBIX HAYUYHbIX

uccnedosaHuil

0O0HOMepHOLl, MHO20MepHOU
JIOKabHOL U 2106a1bHOL
onMUMU3AYUU U YCA0BUS UX

npumeHumocmu,

IIK-1.2:

Ymemb

1. epibupamsb 3¢ppekmueHble
eblyucAUMebHble Memoob!
peleHUs1 HeUHelHbIx 3a0au
onmumu3ayuu pasau4Ho2o0 munda
U NpasuibHO
UHMepnpemuposamb
pe3ynbmambi.

2. npumeHsmb yYHUBepCanbHble
mamemamuyeckue nakema!t 015
8bINO/HEHUS ONMUMU3AYUOHHBIX

pacuemos;

IIK-1.3:
Baademb memodamu cbopa,
0b6pabomku u uHmepnpemayuu

OQHHbIX HAYYHbIX UCCAe008aHUil




onmumu3sayuu

Ha npumepe peuwleHus 3a0ay

3. CTpyKTypa U cojep>kaHHe AUCIUILIUHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10eMKOCTB, 3.€. 5
Yacos o yueGHOMY I/IaHY 180
B TOM 4HUC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe padoThI) 64
- KCP 2
caMocTosATe/IbHasA padoTa 46
IIpome)xyTouHasi aTTecTalis 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(CmpmeypupoeaHHoe no memam (paaaeﬂaM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog U 8uobl yuebHbIX 3aHamutl)

HauMeHoBaHue pa3/ienoB U TeM JAUCLIUILIMHBI Bcero B TOM 4HUCIIe
4yachl
( ) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUY C TIperno/iaBaresem),
Yackl U3 HUX
3aHSTHS CamocrosTenpHas
CeMHUHapCKOoro patora
3aHATUA THUIa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckie | Bcero Hacel
TUMAa 3aHsATHs1/1abopa
TOpHbIe
paboTsI), acsl

¢ $ b ¢ b

0 0 s} 0 s}
Pasgen 1. BeejieHue: 1ocTaHOBKY 3a/lau HeJIMHEHHOro MaTeMaTieckoro
TIPOrpaMMHPOBaHNs], MHOTOKPUTepHabHbIe 3alaui. [ITnHaMrveckoe 28 6 14 20 8
[pOrpaMMUpOBaHUe.
Paszien 2. DneMeHTHI BBITYKJ/IOr0 aHanu3a. Teopyst yC/10BUIM ONTUMAaIbHOCTH. 28 6 14 20 8
Pa3pen 3. UncsieHHbIe METObI O€3yCI0BHOM JIOKAbHOM ONTUMH3AL{UH. 45 10 20 30 15
Paszen 4. Metofp! yueTa (yHKI[OHA/IbHBIX OTPaHUY€HHUI B JIOKa/TbHOMN

" Pl yeTa QYKL P 4 10 16 26 15

ONTHMM3aLIUH.
ArtTtecTauus 36
KCP 2 2
HUroro 180 32 64 98 46

Conep)KaHue Pa3e/ioB U TeM JUCHUIIMHBI




Pazpen 1. Beegenue.

OO0111as TOCTAaHOBKA O/IHOKPUTEPHAIBHOM 33/1auil ONTAMU3ayu. [TOHATHS JTOKaTbHO-ONTHMATBHOTO U
r7100a/1bHO-ONTUMANbHOTO perieHu. O6o00IIeHre TOHSATUI ONTUMAaIbHOCTH Ha MHOTOKPUTepPHUa/IbHbIe 3a7aund
ONTUMMU3ALMU. PelieHnst orrtuManbHble 10 [Tapeto u Cretlitepy (3ddekTuBHbIe U c/1abo 3¢ deKTUBHEIE
pelenus1). MeTozbl TMHEMHON CBEepTKY M CBepTKU I'epMeliepa, X reoMmeTpruyeckas UHTepriperaus. CBoWCTBa
JIMHEeHOU CBepTKU, CBOMCTBa cBepTKU ['epMmetiepa.

3a/jauy ¥ MeTO/Ibl TUHAMUUECKOTO ITPOrPaMMUPOBaHUs. 3a/laud C (PUKCHPOBAHHBIM BpeMeHeM /IJTUTeTbHOCTH
niporiecca. [ToHsITHe COCTOSTHUS YTIPaB/IsieMOT0 JUHaMHuUecKoro rpotecca. [TocraHoBka 3agaun. TpeboBanus,
HaKJIa/IbIBaeMble Ha TIOHSATHE «COCTOSTHUE» B IMHAMUUeCKOM MporpaMMypoBaHnu. Orpesenenys GyHKIUN
Benynmana nipu pellieHnH «OT KOHL|@a» M «OT Hadasia». MeTo/, peKyppeHTHbIX ypaBHeHHi benMaHa npu 3anucu
«OT KOHIIa». [IpunLun be/iMaHa Kak HeoOXOZMMOe U KaK [JOCTaTOUHOe YC/IOBUS, GOPMYJ/IUPYeMble KaK «OT
Hauasa», Tak U «OT KOHIIa», I0Ka3aTe/IbCTBO NpUHIUIa beiMaHa B hopMe HEOOXOMMOTO yCI0BUS (B
afiAUTABHOM CJIy4ae) U ero J0Ka3aTelbCTBO B (hopMe JOCTaTOUHOTO YCIOBUS (/17151 KpUTEPUEB afJUTUBHOTO U
Tumna Makcumyma). CBsa3b rpuHIuma beriMana ¢ ypaBHeHUsiMu besyiMaHa. 3amnuch peKyppeHTHBIX YpaBHeHUH
Bbennmana ot Havasa nipotecca. [Ipumep Ucro/b30BaHUs COOTHOILEeHWH bennMana. 3agauu ¢
He(pUKCUPOBAaHHOM [JTUTETBHOCTHIO Tipotiecca. O6obieHe ypaBHeHui besiMaHa Ha 3aJjauu C
He(pUKCUPOBaHHOM [/INTETBHOCTBIO TIpoLiecca. IIpumeHeHre K 3afiayaM MOMCKa ONTUMA/TBHBIX ITyTel Ha
rpadax. 3a/jauu MOMCKa ONTUMAaJIBHBIX MyTel Ha rpadax C HeOTpUILaTeTbHBIMU BecaMy pebep: ajrOpuT™M
MeTozia JIeHKCTPBI, [0Ka3aTeNbCTBO ONTUMATbHOCTH MOCTPOEHHBIX MM TyTel (Mo MaTepraiaM 1abopaTopHOH
paboThI), CBSI3b MeTo/a JIeHKCTPhI C MPUHLMIIOM BesyiMaHa B (hopMe J0CTaTOYHOTO yC/I0BUs. 3a/lauy Ha rpagax
C BEeKTOpHBIMH Becamu pedep. OThICKaHWe ONTHMAbHBIX 10 [TapeTo u CrieliTepy pellieHUi METO/IOM CBEPTOK,
coryilacoBaHUe BH/la CBePTKU C BUJOM KpUTepHsi, CKanspu3auus rpada mpy coriacoBaHHOM BeiOope.

Pa3pen 2. DyilemeHTSHI BBITYKI/IOTO aHaau3a. Teopus yCI0BUM ONTUMAaJIbHOCTH.

2.1. BeInyk/ible MHOKeCTBA, BbIMYKJ/Ible (DyHKIMU (BBIMYK/IOCTb U CTPOrast BLIMYK/IOCTD). [IpoeKiiyis TOUKH Ha
MHO>KeCTBO, JIBe JIeMMbI O CBOMCTBax rpoekiuu. OT/[eTMMOCTb TOUKA U MHOXKeCTBa, TeOMeTPUUeCKUN CMBICIT
TIOHSITHUS OTJe/TMMOCTH, [IBe TeopeMbl 00 oTaenMMocTy. CBOMCTBA BBIMYK/IBIX QYHKLWHN, 1BAa KDUTEPUS
BBITMIYK/IOCTH. 3aZiaua BBIMYK/I0T0 MaTeMaTHueCcKOro NporpaMMHPOBaHUs U ee CBOMCTBA.

2.2. I'paguvieHT 1 TIPOU3BOZHAS 110 HAIIPaBJIeHUIO, ee BBIUMC/IeHHe B ciiydae AuddepeHpyeMocT QyHKLINH,
CBOWCTBA IpajiieHTa, MHOKECTBO HarpaB/IeHU CTPOTOTO JIOKATLHOTO yObIBaHUS. Y C/IOBHE ONTUMATbHOCTH
MepBOTo MOPSi/IKA TIPH OTCYTCTBUM OrpaHuueHuit: TeopeMa Pepma. 3a/jauul C orpaHUUYEHHsIMU OOITIero BU/a,
¢byHkuus Jlarpamxa Asst obireld 3alauu MaTeMaTH4eCcKoro MporpaMMUpoBaHusi. OmipeziesieHre MOHSTHS
peryJisipHOCTH [IOITyCTUMOT0 MHOXKEeCTBAa B TOUKE U B 1[e/IOM. 3a/lauM C OTpaHU4YeHUsIMUA-PaBeHCTBaMU, TeopemMa
Jlarpanska (MeToz, MHOXKUTeJIel Jlarpanska). [locTaTouHOe yCI0BYe peryaspHOCTH JOMYCTUMOIO MHOKECTBA B
TOUKe /I/ifl OrpaHWYeHU-paBeHCTB. ['eoMeTprUueckast UHTepIIpeTaLys yCJI0BUM ONTUMaIbHOCTU U3 TEOPEMBI O
MeTo/ie MHOXKUTesel JlarpaHka — reOMeTpUUeCKUI CMBIC/T YC/IOBUM ee BBITTOJIHEHUS. 3alliCh YCI0BUN
MHHUMYMa B 3afjauax MaTeMaTA4eCcKoro porpaMMHpPOBaHMs C OTpaHUYeHHsIMY CMelllaHHOro TUmna. TeopeMa o
JIOCTaTOYHOCTH [Ij1s T7I00abHOr0 MUHUMYMa ycnoBui Kapyia-KyHa-Takkepa B HesinddhepeHIManbHOM
(bopme, 3amMCaHHBIX Yepe3 MPUHLUIT MUHUMYMa. TeopeMa 0 HeOOXOIUMOCTH 1 O JOCTaTOYHOCTH YCJIOBUH
Kapya-Kyna-Takkepa B Heiud depeHLManbHOM dopme, 3arycaHHbIX uepe3 MIPUHLIMIT MUHUMYyMa [i1s]
BBITIYK/ION 3a/1auy C Pery/sipHbiM MHOKecTBOM. Teopema Kapymia-KyHa-Takkepa B HepuddepeHIMaIbHON
(dhopMe f17151 BBITTYKIIOM peryJsisipHOM 3ajiauu, 3arucaHHas uepe3 ceJjIoBy10 TOUKY ¢hyHKIMU JlarpaHika.
IoctarouHoe ycioere CrefiTepa pery/sipHOCTH ZIOMyCTUMOTO MHOXKeCTBa. TeopemMa 0 He0OXOUMBIX U
JIOCTaTOUHBIX yCIOBUSIX MUHUMYMa B JudQepeHLInansHON GopMe [T Kjlacca BBIYK/IBIX PeryaspHbIX 3a/ad.
I'eomeTpryeckast UHTepIIpeTalysi YCJI0BUM ONTUMAa/IbHOCTH, 3alIMCAHHBIX B TPaJIneHTHON dopme Jijis
BBIMYKJ/IOTO Pery/sipHOTO cydast. ['eomeTpuueckasi ”HTepripeTalysi cuTyanyu A_i<0 rpu passoxeHUH
AHTUTPa/IMEeHTa 1ie/ieBOM (DyHKIIMHU B BLIMYKJ/IOH 3a/jaue MPY HeBepHOU rUroTe3e 0 Habope aKTUBHBIX
HepaBeHCTB. HarpaB/ieHHast KOppeKLys TUIoTe3 00 aKTUBHOCTH TIPY PelLlieHHUH BBIMTYKJ/IbIX Pery/sipHBIX 3aad C
HCIiob30BaHueM ycioBuit Kapyia-KyHa-Takkepa. Teopema Kapyiia-KyHa-Takkepa B quddepeHianbHOMU
(hopMme /17151 HEBBITIYK/IBIX 3a/lau — YCJIOBUE ONTHMATbHOCTU TlepBOro nopsizika. KoHuueckre anmpokcuMariiu



BCIIOMOTaTe/IbHbIX MHOKECTB. JJocTaTouHOe yCIOBHe Pery/sipHOCTU AOTYCTUMOTO MHOXKECTBA B TOUKe (B
dopme MMHEMHON He3aBUCUMOCTH CIeL{iaIbHOT0 Habopa rpaJjieHToB). I'eoMeTpruecKye pumepbl
He/I0CTaTOYHOCTH YCJIOBUM TIEPBOTO TMOPSAAKA 1S CYLIeCTBOBAHUS JIOKATbHOTO0 MUHMMYMa B HEBBITYK/IOM
ciyvae. Teopema 0 JOCTaTOUHBIX YCIOBUSIX TIEPBOTO MOPsiZKA AJIs1 OCTPOro JIOKanbHOro MUHUMYyMa (6e3
JloKa3arenbCTBa). TeopeMa O IOCTaTOYHBIX YCJIOBUSIX BTOPOO TIOPSIZKA Ji/IsI CTPOrOro JIOKa/IbHOT0 MUHHUMYyMa B
3ajlayax Cco CMelllaHHbIMU OrpaHuueHUsIMU. TeopeMa 0 He0OXOJUMBIX YCI0OBUSX BTOPOro MOpPsiAKa AJIs
JIOKa/IbHOTO0 MUHMIMYMa B 33/layax CO CMellIaHHBIMU OrpaHuueHusIMU (6e3 J0Ka3aTenbCTBa).

Paspensl 3-5. UnceHHble MeTO/[bl O€3yC/I0BHOM JIOKAMbHOM ONTUMHK3ai. MeTozbl yueta (hyHKI[MOHAIbHBIX
OrpaHHWYeHHH B JIOKanbHOM ONMTUMM3alMU. Yuc/IeHHble METO/bl MHOTO9KCTpPeMabHON ONTUMH3aLUuN

3.1. IlonsTre MeTO,a TOUCKOBOM ONTUMU3aLMU. VICTIbITaHKe U MOPsIIOK UCIIbITaHKs. ATIpPHOpHast U TIOUCKOBast
nHdopmanus. [laccuBHBIE U TIOC/IeA0BaTe/bHbIE aIrOPUTMBI. [IpUHIMIT HAWTyYllero rapaHTHPOBAHHOTO
pe3ysbTaTta. OnTUManbHbIe alropuTMel. [ToHATHe ofHOIIaroBol NMocaejoBaTeTlbHOM ONTUManbHOCTU. Knacc
YHUMOJA/IbHbIX (DYHKLIMH, IPaBU/IO COKpallleHUsI MUHTepBaJa o JByM u3MepeHusiM. CHMMeTpUYHbIe
a/ITOPUTMBI, CBOWCTBA MpOMNopIui gesenus. Metoa ®ubonauun. HeonTrMasbHbIe alTOPUTMBI: METO/IbI
30JI0TOTO CeUeHHs U /iBa BapyaHTa MeTozia JuxoToMuu. CBsi3b MeTozia PuboHauuy ¢ MeToZ0M 30/10TOTO
CeveHusl.

3.2. Meto/, rovicka r7106a1pH0ro MUHAMYMa BbIMYK/I0M AnddepeHIpyeMoii GyHKLMY Ha BbITYK/IOM
MHOTOTrpaHHuKe. By HYKHel OLleHKH BBIMYKJION (YHKLMU 10 KOHEYHOMY UMCJTY ee WCIbITaHU [1epBoro
nopsigka. CBefieHre pellleHHs 3a[jauy K TI0C/e/JoBaTeTbHOCTH 3a/la4 JIMHEMHOT0 MporpaMMypoBaHusi. TeopeMa
00 onpezieniennu peiiienyst (6e3 [0Ka3aTebCTRA).

3.3. 3agaun MovcKa JIOKaJbHOT0 SKCTpeMyMa B 3afauax 6e3 orpannueHnid. O61jasi CTPyKTYpa UTepaLMOHHBIX
MeTOZI0B JIOKa/IbHOT0 Norcka. [1oHsaTHe nopsizika Metoza. JIHeiiHas1, CBepX/IMHelHas U KBaJpaTU4Hast
CKOPOCTH CXOAUMOCTH (ompeziesieHusi). [IBa KpuTepwst BBIOOpA I1ar0BOr0 MHOXKUTEJsI, UX TeOMeTpHUecKast
HHTepripeTaLusi. AITOPUTMbI APMUX0 Y OJHOMEPHON MUHHUMH3aLMU. « AKKyPaTHbI» OZJHOMEPHBIN MOUCK.
IIpocTble MeTO/ibl MHOI'OMEPHOI'0 JIOKa/IbHOT'0 MTOMCKAa U MX CBOMCTBA: I'pa/iueHTHbIe MeTO/bl, BK/IIOUast METO/,
HauCKOpeHIllero rpaileHTHOrO TIOHUCKa, U MeTo, HetoToHa. BeIBOg, UTepaliiOHHOTO COOTHOILIEHUSI MeTO/ia
HrroToHa, reomeTpryeckasi UHTeprpeTaliysi. CBOMCTBa MeTo/ja HauCKOpeHIllero rpajueHTHOro IoKucKa 1
MeToza HetoToHa. Teopembl CXOAUMOCTH /11 3STUX MeTOZI0B. MeTo bl TPSIMOr0 TIOKMCKAa Ha ITpUMepe MeToja
Xyka-/I>xuBca.

3.4. Bosiee cokHble U 3QQeKTHBHBIE METO/bI JIOKAJIBHOM ONTHMH3aLUK: a/ITOPUTM MeToza HbloToHa ¢
PeryMpoBKOH 11ara (TIo oHOMepHON MUHUMH3AL[|K U 110 ApPMHUX0), MOAU(UILIpOBaHHbBIN MeToJ HbloToHa C
MorYKalyel MaTpuiibl ['ecce 0 M0JIOKUTEILHOM OTIpeZie/ieHHOCTH Ha OCHOBE MOAU(DULIMPOBAHHOTO
nipeobpa3oBaHusi X0/1eCCKOro (TeopeMa O pa3/ioXKeHHH X0J1eCCKOTo, YIPOILeHHas CXxeMa MOAU(PHULIMPOBaHHOTO
pasnoxxeHus: Xosecckoro 6e3 yueta 3¢)(eKTOB BEIUMCINUTEBHON HEYCTOMUMBOCTH); KBA3UHBIOTOHOBCKOE
yC/I0BHe, KBa3UHBIOTOHOBCKMM MeTo[ JlaBnjoHa-Petuepa-Ilayanna.

Pasgensl 4. MeTozibl yueTa (pyHKLIMOHAbHBIX OTPAaHWYeHUi B JIOKalbHOW ONTUMHK3aLuy. Yc/IeHHble MeTO/[bl
MHOT03KCTpeMabHOW ONTUMU3ALUH

PerieHue 3azia4 ¢ orpaHuueHusiMU. MeTo/ BHellHero mtpada, GyHKLMS cTerleHHOro mTpada, BausHue
TIOKa3saTesIsl CTelleHH Ha IJIafKoCThb Tpada. Teopema cxoguMocTy. ['eoMeTprueckoe 1 aHaIUTHUECKOe
06BsicHeHNe TPUYKMH HeoOX0AYMOCTY HeorpaHHUeHHOT0 Bo3pacTaHus Ko3dduiieHTa mwrpada npu rj1ajKkom
mrpage. CoiicTBa MeTo/ja TpadoB: 1y10Xasi 00yCI0BIEHHOCTb BCIIOMOTaTe/IbHBIX 3a/jau, XapakTep
MIpUO/KeHUST OLIEHOK K pellleHuto. TeopeMa 00 OLieHKe MMOTPeITHOCTH PellieHHsI B 3aBUCUMOCTH OT
Koa(duirenTa mrpada U mokasaTens crerneHu (6e3 JokaszatenbcTa). Kpurepuii octaHoBa B MeTo/ie mTpada.

4. YueGHO-MeTOfUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUarouXcs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

[TpopaboTka TeopeTHUYeCKOro MaTepyrasa JIeKIJMOHHBIX 3aHSATUN BBIOHSIETCS CAMOCTOSITE/ILHO C
VICTI0/Ib30BaHMEM JIEKLJUOHHBIX MaTepuasoB, MeTOAUUECKUX MaTepuasioB B BUJle Kypca JIeKL{Ui
«MeTozpl HeTMHeHOM onTuMM3aln» (aBTop: ['opoaenkuii C.FO.) B 3/1eKTpoHHOU (hopMe,
pa3MelrieHHOro Ha caite kKadeapsl TYu/IC no agpecy: http://www.old.itmm.unn.ru/tuds/materialy/.
[loMaliiHye 3a/1aHus BbIZAIOTCS 110 UMEIOLLeMYCsl 33/laYHNKY, KOTOPBIM BK/IFOYaeT KpaTKU
TeopeTHYeCKUl MaTepHas U IpUMephl pellieHHs 3a/au U3 KaXJoro pasjerna:

1. MeTo/p! ONTHMH3aLIMK B TIpUMepax U 3aZiayax. YuebHo-MeTouueckoe rocobue. / buprokos P.C.,
I'puropseBa C.A., I'opogenkun C.1O., ITaBmouonok 3.I'., Casenses B.I1..— H.Hosropog: HHI'Y,
2010.

B dopme snekrpoHHoro gokymenrta — URL: http://www.itmm.unn.ru/tuds/materialy/ — noctyn
CBOOO/THBI.

5. @®oHA OLEHOYHBIX CPeJACTB //Il TeKYyIlero KOHTPOJISA YCIeBaeMOCTM U HNPOMeXyTOYHOU
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOI[I/IMLIC AJId OL€HKHM Ppe3y/bTdTOB 06y‘-IEHI/Iﬂ npu npoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TwunoBble 3ajaHust (oreHouHOoe cpeAcTBO - KoHTposbHast pabora) /i OLIEHKH
copmupoBanHocTu KomnereHuu OITK-1:

Bapuawm Ne JI11-2023/1

Ipeanpusitue BeinycKaeT TeneBu30pk! o KuHeckonsl. PHKCHpOBAHHBLE 3a-
TPaTEL HA BBIIYCK NapTHH KHHecKonop pasHr 2500 y.e., 3aTpaThl Ha BEIIYCK
OJIHOTO KHHecKona cocTaiasior 8.5 y.e. ['paduk BBIIycKa TeneBuz0poB Tpe-
6YeT CIeYIONIero BRIMYCKA KOJHMTECTBA KHHECKONOB B TEKYIIEM TOLY 1O Me-
cATaM:

[5[e]vr[8 9w i]12]
\10\6()\ 0\110\130|z40|300\m\

| 4
150

Bpenenenr, 1eo6X0aMMBIM 1S BRITTYCKA KHHECKOTIOB, MOMKHO NIpeHebpetn, Pe-
IIeHHe O BBIIYCKe KNHECKONOB IPHHUMaeTcs paz B Mecsl,. Haiitn namnyumee
BpeMsA JUTA BLINYCKA MapTHIl KHHECKONOB 1 pa3Mep THX NapTHil, ec/i B Ha-
cTosuil MoMeHT nx mueercst 10, a B KoHIe rofa xenareapHo mMeTh 50.

Bapuawm N MIT-H1-2023/1

Hcnonesys teopemy Kapyma - Kyna - Takkepa u yci1oBus onTuMaibHO-
CTH BTOPOI'O HOp#A/IKA, UEIIVITU‘]TE F;IOG:’L'H:}IH]V[ MHHHMYM (b}'l[l(ul[ll

(z,9,2) =y+ 32 +2(l+y—32) +2— 2y — 22

npH ciaeayomnx orpaandennsx ¢ +2y—z <1, s < 1l4+aw+y, 2 —2y<2+a
n2z=1+y.

3aMedaHme: Bce BEIMUCIICHNS BEIIOJIHSIOTCS B JACATHUHLIX Apobax.



Kputepuu oneHuBanus (oeHOUHOe cpeAcTBO - KoHTpo/ibHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

Bce npeayio’keHHbIe 3a/1d4i pelleHbl IMMO/THOCTBIO, TIPUMEHEHBI ODUT'MHAJ/IBHBIE U
MpeBOCX0JHO KOpOTKHe CI1I0co0bI penieHus C HEO6XO,£[I/IMI:IM 06OCHOBaHI/IEM, penieHrs 3a4a4
AO0BeEeHbI 40 IMMPABU/IBHBIX OTBETOB.

Hpe,[[f[O)KeHHbIe 3a[a4y pelIeHbl, pelieHnusa UMeT HeO6XO,Z[I/IMBIe O6OCHOBaHI/I$I,
OT/IMYHO 3a/lda4 JOBe/IeHbl 10 OTBETOB, B KOTOPLIX MOT'YT IPHUCYTCTBOBATH HE3HAUYUTE/IbHbBIE
MOrpenIHoCTHU.

[penyioxxeHHbIe 3a/jauy B OCHOBHOM peliieHbl (0K0J10 80-85%), x0Ts1 1 C
OU€eHb XOPOIIIO HEe3HAUUTE/TbHBIMU TIOTPEITHOCTSIMU, PEIlIeHHst B OCHOBHOM 000CHOBaHbI, HO HE
TOJTHOCTBIO.

IToutu BCe pea/io>KeHHbIe 3ala4i BO MHOI'OM pellieHbl, HO DellleHKWsd He Be3/ie

XOpOLIO = 0

JloBeZleHbl 10 BepHOro oTBeTa. CTeleHb BbINOIHEHU 3aaHuil He HKe 60%.

[onst npaBU/IbHOCTH BBITNOJIHEHUSI 3ailaHui HDKe 55-60%, peliieHus: IPUBOZSTCS
YZ0B/IETBOPUTE/ILHO

0e3 Ha/yIeKalllero TeopeTHYeckoro 060CHOBAHMS.

CrerieHb BbITIOJTHEHUS 3ajaHuil Hike 30%, IeMOHCTPUPYETCS HU3KUM YPOBEHb
Hey/I0B/IeTBOPUTE/ILHO

3HaHHUS TEOPUU.

OG6Hapy>keHb!I CyIlleCTBeHHbIe Tpoberbl B TOHMMaHUM Martepuana. CrerneHb
IJI0XO

BBITIO/IHEeHUs 3alaHuid Hike 10%.

5.1.2 TunoBsle 3ajaHus (OLEHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) Jjisi OLIEHKH
copmupoBaHHocTH KomneTeHnuu OITK-1:

1. [IpuBecTu cBoii mpuMep rpada v MOCTAaHOBKY 33/lauM C HapylleHWeM npuHLumna bennmana B popme
Heo0XO[IMOT0 YC/IOBUSL.

2. ChopmynupoBaTh npuHLUN benyiMaHa B popMe OCTaTOYHOTO YCJIOBUS «C KOHL[a». [loKa3ath [/si
KpUTEepHsl TUIa MaKCUMYyMa.

3. loKasaTb, UTO MPH CTPOTO MOJIOKUTEIBHBIX KO3 hUIIMeHTaX CBEPTKU PeIIeHHUsIMU B MeTO/ie
NTMHENHOW CBepTKU OyAyT SBASTHCS TOMBKO 3 deKTHUBHbIE (ONTHMasbHBIe TI0 [1apeTo) myTu.

4. [TpyBecTH CBOI NpUMep M03TalHOI0 BBINOJHEHUsI MeToza lelKcTpsbl 15 rpada ¢ 5-7 BepIlIMHaAMU
[J1s1 KpUTepHs THIa Makcumyma. [logobpars npuMep, MpUBO/ASAIIMI K N3MEHEeHHUIO TIOMeTOK pebep y
HEKOTOPBIX BepIMH M OCTAHOBY BBIUMCJIEHHH [I0 TOTO, KaK BCe BEpPIIMHBI IPHOOPETYT MOCTOSTHHbIE
METKU.

5. B uem Boi BUguTe CBsI3b MeTofa [JelkcTphl ¢ mpuHiunoM besisiMaHa B opme 10CTaTOYHOTO
yCI0BUSA?

6. CopmynupyiiTe u 060cHYyMTe n3BecTHLIEe BaM cBoticTBa cBepTKU ['epMmetiepa.



5.1.3 TunoBsble 3ajaHus (OLleHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) J/isi OLIeHKHU
copmupoBanHocTu KomnereHyuu [TK-1:

1. JaTh oripesienieHre peryisspHocTd obacTu B Touke. [IpuBecTH cBOM nprMep 00/1acTH,
TOPO>K/I€EHHOM I/IaJKUMH HepaBeHCTBaMU (/1J1s1 K/jlacca I/1aJKMX 3afiau), C HapylleHWeM peryJisipHOCTH
B O/IHOM M3 TOUeK (C 000CHOBaHHEM).

2. IlpuBecTy pUMep JOIMyCTUMOIO MHOXKECTBa, [i/Is1 KOTOPOro CyILleCTBYyeT J0MyCTUMasi TOUKa, rje
OrpaHUYeHUsI-HepaBeHCTBA BhINOHSAIOTCS CTPOro, a ycjioBue CreliTepa MPUMEHSITh HeJlb3sl.
[IpoananusupoBars ero f0Ka3areabCTBO U yKa3aTb IPUUYMHY ero HelprMeHUMOCTH B Baiiem ciyuae.

3. [IpuBecTu CBOM MpuUMep CUTYyaLlUHu (4J1s1 T/IaZKOT0 Cyvasi), KOr[ja TouKa Y OBJIeTBOpsieT BCEM
ycnoBusim KyHa-Takkepa, HO He SIB/ISIETCS JIOKa/IbHIM MUHAMYMOM.

4.Kak J0/DKHBI U3MEHUTBCS YCI0BUSL ONTUMAaIbHOCTH [J1s1 T/IaJIKKX 3a/lau C HepaBeHCTBaMM B 3a/iauax
Ha MakcuMyMm? [IpuBecTr reoMeTpruUeCcKyro WUTIOCTPALMIO B3aMMOPACIIOI0XKEeHHSI BEKTOPOB
rPaIieHTOB B COOTBETCTBYHOLeM ciydae. OBOCHOBATD.

5. [loka3aTb, UTO Ha KjIacce I7IaJKUX 3aJjau C HeBBIMYKJ/IOH 1ie/ieBoi (GyHKIHeHN 1 06/1acThio,
y/IOBJIETBOPSIFOIIIEH I0CTaTOUHOMY yCJIOBHIO perysisipHocTy CrieliTepa, 3TO yC/I0BUe TIPUMEHUMO TTPH
Ha/IMYWU TJIaIKOCTH orpaHndeHuii. T.e. TpeOyeTcs 0Ka3aTh 3TO JOCTaTOYHOE YC/IOBHE PEryJIsipHOCTH
JLIst ©3MEeHeHHOT 0 K/lacca 3afiau.

Kpurtepuu oneHuBaHus (01[eHOYHOe cpeACTBO - OTUYeT 10 JIabopaTopHBLIM paboTam)

OueHka KpuTtepun orjeHMBaHuUs

[TpaBUIBHOCTH U MOJTHOTA BHITIOJTHEHUS] TPAKTUYECKOT0 3a/JaHus 110 1ab0paTOPHOMY MTPAaKTHUKyMy
3auTeHO |He HKe 60-65%, IIpY 5TOM CTYZEHT JeMOHCTPUPYeT JOCTaTOYHOe 3HaHUe U afleKBaTHOe
MOHMMaHue HeoOXOAMBIX TeOPeTUUECKUX (haKTOB.

[MTpakTUYecKoe 3a/jaHue 10 J1abopaTOPHOMY MIPAaKTUKYMY BBITIOJTHEHO MeHee, yeM Ha 60%, ripu
5TOM 0OHapy»keHbl 3HaUHTe/IbHBIe TPo6esibl B 3HAHUK U IOHUMaHHHU He0OX0IUMBbIX
TeopeTHUecKuX (aKkToB.

He
3a4UTeHO

5.2. OnucaHue MIKaJl OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH TPOMe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIEeTEHLINHI

YpoBeHn

b

chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb

TJ10X0 X0po1I0 OT/INYHO NPEBOCX0/{HO

POBaHH HUTe/IbHO puTe/IbHO XOpo1I0

ocTH

KoMIleT

eHIHI

(uHANK

aropa

AOCTHIK He 3a4YTeHO0 3a4YTeHOo

eHHUs

KOMITIET

eHLUH)

3HaHus OtcyTcTBHE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUN 3HaHUW HIDKe o 3HaHUM B 3HaHUM B 3HaHWH B 3HaHUH B
TEOPETUYECKOr0 MUHUMAJIEHBIX [IONYCTUMBI | 0OBeme, obneme, obneme, obneme,




COOTBETCTBY
Marepuara. cootsercTy |
HeB03MOXXHOCTb i ypoBeHb OIL[EM . H;F ave | COOTBETCTB
OL|EHUTb TOJTHOTY N 3HaHWH. rporpamme porp yio1em
N TpeboBaHHMH. TOZITOTOBKH TMPEBBIILIAOLLE
3HaHUH [TomnymeHo | MOATOTOBKU nporpamMme
Wmenmu mecto . [ony1ieHo M [POrpamMmMy
BCJIE[ICTBHE MHOT0 . [ony1eHo TMO/ITOTOBK
rpy0bie OIIHOKK HECKOJIbKO TMO/ITOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuatorierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ombok
[IpogemoHc
TPUPOBAaHBI
IIpogemoHC Pup
IIpogemoHCc | Bce
ITpoieMOHC | TPHUPOBaHbI
TPHUPOBAHbI | OCHOBHbIE
TPUPOBaHbl | BCe
BCE yMeHUS1. ITpozieMOHCTp
OCHOBHBIE OCHOBHBbIe
OrcyTcTBHE OCHOBHBIe PerrteHsl HPOBaHbI BCe
ITpu pelLeHNM yMeHUsl. YMeHHUsI.
MHMHHMMaJ/IbHBIX YMeHWUsI. BCe OCHOBHbIe
. CTaH/IapTHBIX Perrens! Perens! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHVsl.
3a7;au He THUIIOBbIE OCHOBHEIE
HeBo3M0XHOCTH OCHOBHBIE 3a/lauu C PeiiieHs1 Bce
TIPOAEMOHCTPHUP | 3ajauu C 3a/iauu C
OL|eHUTh HalnuKe 3a/]auH. OT/Ie/IbHBIM | OCHOBHBIE
YMenus N OBaHb! HerpyObIMH | HerpyObIMU
YMeHHi BrInosiHe bl | U 3a/lauM.
OCHOBHbIE omMbKaMu. | OLIMOKaMH.
BCJIE[ICTBHE BCe 33[]aHUsI | HeCyllecTB | BhIMosHeHs!
yMenus. imeny | BeinonHeHsl | BbimonHeHbl
OTKaza B T1OJIHOM €HHBIMU BCe 33/]aHus, B
MecTo rpybbie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIIMOKH 3a/laHusl, HO | B IOJIHOM
oTBeTa HEKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITIOJIHEH | HeZI0YeTOB
TOJTHOM HEKOTOpbIe
HeJjoueTaMH | bI BCe
obbeme c
3a/laHuisl B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetca
OTtcyTcTBUE [TpogemoHC IIpogemoHc
MHMHHUMaJIbH ITposeMoHC
6a30BbIX ITpu pelLieHNM o TPHPOBaHBI TPUPOBAHBI
bl HAbop TPUPOBaHBI ITpoeMOHCTp
HAaBBIKOB. CTaHJAPTHBIX 6azoBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MOXXHOCTh 3a7;au He HABBIKH TIPH npu .
1St HaBBIKHU TIPH TBOpPUYECKUI
OLIEHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Haebiku pelLeHust pelleH|n MOZIXO[, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZApTHBI HecTaHJapT
CTaHJAPTHBI CTaHAApPTHbI PEILEeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33714 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaH/apTHbI
oTKasza MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJoueToB
oTBeTa HeJjoueTaMu HeJZl0ueToB
HeJloueTaMu
IIkasa oneHMBaHUA NPH IIPOMEKYTOUHOH aTTeCTalMU
OneHka YpoBeHBb NOJrOTOBKH
MPEBOCXO/{HO Bce KommereHUuM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBAHME KOTOPbIX HarpaB/eHa
JUCLUIVIMHA, CHOPMHUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWs, YMEHHUs, B/aJileHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMoi
OT/IMNYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
JMCLUIVINHA, CHOPMHUPOBaHbI HA YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIOo Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa

JUCLIMIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKE «0UeHb XOPOLIO»

XOpo110 Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMM), Ha (OpPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».

yYAOB/IeTBOpUTeNb | Bce KommeTeHIuM (4acTW KOMIIeTeHLW), Ha (GOpPMUpOBaHWE KOTOPBIX HarpaB/ieHa

HO [IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», TP 3TOM XOTS ObI

O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/0B/I€TBOPUTEIBHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO
TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OL|eHMBAaHMS:

5.3.1 TunoBble 3ajaHus (oneHOYHOe cpeAcTBO - KoHTposbHas pabora) /i OLIEHKH
chopmupoBanHocTa KommnereHnuu OIMTK-1

Bapuanm W E1/2023 P & meem no wypey «Memode

1a. Cpoparyampyiite esry o pacmenieny mmdurysa, Sanmmirre nprm Besmvara Kak eobXo-

Moe yesoBRs ONTINMATBIOCTI Tponiecca. Beera an pemomsierea neobxoumas opaa mpummma
Be:nvatia? ECiTi 1et, To NPHBCAITe cOOTBCTCTBY IO NPHMC.

16. anmmmire onpeseienne SheKTHBHONO pemens, faiiTe

2a. Ccbopiy-mpyiiTe KpUTepHii BHIYKIOCTH Henpepipiio. amddbepenmupyeoli bynKium, mpuseiire
FCOMCTPITECKYI0 ILTIOCTPAINTIO ¢ TOAPOBHBIM TIOACHCHICN 0Go3AMCIIIii

. Jlaiite onpeie-ieitiie NpO3BOON 0 HApaBeiiNo. BLriicTe B Hatate KOOpAHAT A1s by mKim
F(x) = 6423 + 126122 + 6423 — 102, + 30z + 13 NPOM3BOANYIO BAOAL HAPABICHI HATCKOpEiilero

twanns bynKm

. BANIIITE NOCTANOBKY 38141 MATEMATICCKOTO NPOTPAMMUPOBAITIS ¢ OFPATIICHIANI-ICPABCICT-
sami. Coopaympyiite Teopesty Kapyia - Kyra— Takkepa /i1 [1a/1ofi BITYKAOf 3atatti

PHYCCKYIO HHTEPIPETALMIO.

2

S

@
(3

3

o

TIpoBepiTe BHTOTETE OCTATOHEIX YCTOBT ONTIMATLIOCTI BTOPOro MopAKa B Touke (2, —1)
st saam

min {w —)y-1):y< s-z.r}

4a. Bamummre onpesesenie yiimotatbioi by, Chopyy HpyiiTe HPABILIO OTCCHCHIIs TP NOHCKE

JIbHOi pyHKIIH

I0CTPUpYiiTe KpHTepHii cylecTBentocTH yObiBatnst yHKIuHM, KpuTepHii 61130~

110 HAIPABIICHITO.

resi ocHoBHas ujest Meroja HpioTona? Bammimire ero HTepanHonyio hopayy
CdpopuyampyiiTe Teopeny o cxommocTH Metoa Huiotora.

56. BanmuumTe onpejieienie TmHIUpYyenofi dyHKI, talite reoMeTpieckyio mirTepnperaiio. Tpi-
BeawTe B HwKHeH onenki Gynkum f(x) 1o pes) I OIHOTO H3MEpCHHS B METOJe JACTeHHs
a Tpi

MIHIAYMa yRIAO;
46. Bamumire 1w npon
T K MmNy

5a. B 4em 3akimous

5.3.2 TumnoBble 3ajaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLEeHKH
copmupoBanHocTu KomnereHimu [1K-1

Bapuanm W E1/2023 P & meem no wypey «Memode

1a. CboparyampyiiTe tesry o pacmenieny ymdumysa, Sammmirre nprm Besmvara Kak 1eobXo-
Moe yeloBus ONTINATBIOCTH Tponiecca. Beera i pemomsierea neobxo/umas opaa mpummma

Tvana? EC HeT, To MpUBCNTE COOTBETCTRYIONII MPUACP.

. Bammire onpesiesenne 5 eKTHBHOrO PelICHs, 1aiiTe FeoMeTPHYCCKYI0 HHTEPIPETAIIIO

2a. Ccbopiy-mpyiiTe KpUTepHii BHIYKIOCTH Henpepipiio. amddbepenmupyeoli bynKium, mpuseiire
FCOMCTPITECKYI0 ILTIOCTPAINTIO ¢ TOAPOBHBIM TIOACHCHICN 0Go3AMCIIIii

eHiie MPONBOTHOI 10 HATPABICHHIO. BhrmeTe B Hatate KoopuHaT 1 by

3 + 6423 — 102; + 3022 + 13 MPON3BOAIYIO BAOITH HATPABICHI HANCKOpeiiIero

yBuBanms bynmm
IIIITE NOCTANOBKY 3811 Ma
sami. Coopyympyiite Teopesry Kapyra - Kyra— Takk

MATIUCCKOTO IIPOrPAMMUPOBAIIS € OTPAHHYCHUSIMA-HEPABEHCT-

36. TpoBephTe BHITONCHITC TOCTATONIEX YCAOBHI ONTHMATHIOCTH BTOpOTo MOPATKA B Touke (—2, —1)
st saam

min {w —)y-1):y< s-z.r}

4a. Bamumire onpesieientie yimoaTbIO! dynKi, ChOPMYTHPYIiTe NPABILIO OTCCHCHNS NP TONCKe
MIHIMyMA YRIMOATBHOI (yHKI.

46. BamuuuiTe it NPOWLIOCTPHPYIITe KPUTEpIi CylIleCTBeMOCTH YOpBas yIKIUIL, KpuTepiii 6.11130-
CTH K MIHIMYMY 110 HATPABICHTIO.

5a. B uen saxnodactess ocnopuas miest Metoga Hpioroma? Bammimire ero mrepamioniyio dopiyy
Cebopyympyit

56. BamuumTe onpe/ieienIe AHMIHIHPYCMOf hyHKIuT
BejuITe BILL HIDKHCH onenki Gynkmm f(z) 1o pesym
Ha Tpi

: reoserputicekyio mirrepiperao. Tpi-
{ OIOTO IMEpeHIA B MeTOsle e

Kputepuu oneHuBanus (oneHoUHoe cpeAcTBO - KoHTpo/IbHast padoTa)

OneHka Kpurepuu onjeHrBaHUs

Bce nipeioykeHHbIe 33/jaui peleHbl MOJTHOCThIO, TIPUMEeHeHbI OPUTHHABHBIE U
IIPEBOCXO/IHO KOPOTKHE CHOCOOBI peleHus C He00X0AUMMbIM 000CHOBAHHEM, PEIlIeHHs 3a1a4
JIOBE/IEHBI /10 TIPABU/TbHBIX OTBETOB.

OT/IMYHO Hpe,[[fIO)KeHHbIe 3a[a4y pelIeHbl, pelieHnusa UMerOT HeO6XO,Z[I/IMbIe O6OCHOBaHI/IH,

3a/la4yy J0BeAEeHbI 0 OTBETOB, B KOTOPBIX MOT'YT ITPUCYTCTBOBATH HE3HAUUTE/IbHbIE




OueHka Kpurtepuu oLieHUBaHUs

TIOrPEeLIHOCTH.

[Ipeno>xeHHbIe 3a/jaud B OCHOBHOM peliieHbI (0K0J10 80-85%), X0Ts U C
OueHb XOpOLLIO He3HauyWTeTbHBIMH TOTPELTHOCTSIMY, PellleHHss B OCHOBHOM 000CHOBaHbI, HO He
MOJIHOCTBIO.

[Toutu BCe npea/0’KeHHbIE 3alda4Y¥ BO MHOI'OM pe€IlI€eHbl, HO DEeIlIeHKWd He Be3/e

XOpOII0 N
P JoBeZleHbl 0 BepHOro otBeTa. CTerneHb BBINIOTHEHUA 3aZjaHuK He Hike 60%.

[onst npaBUILHOCTU BBITIO/IHEeHUS 3a7jaHuii HbKe 55-60%, pellieHust MPUBO/SATCS
YZ,0B/IETBOPUTEJILHO

0e3 Ha/IeXKallero TeopeTHUeCKOro 000CHOBAHMS.

CrerneHb BbINIOJTHEHUS 3aaHuil HiKe 30%, JeMOHCTPUPYEeTCS HU3KUM YPOBEHb
HEeyZI0BJIETBOPUTEJILHO

3HAHUS TEOPUH.

OO6Hapy»keHbI CyI[eCTBeHHEIe ITPobe/ibl B MOHMMaHWU MaTepraa. CTerneHb
T/7I0XO0

BBITIOJTHEeHUs 3a/laHuii Hivke 10%.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. BacunbeB ®@ezop ITapnoBuu. UKcieHHbIE METO/BI PeIlIeHHs SKCTPeMasIbHbIX 3a7iau : yue0. mocobue
JIUISI CTY/IEHTOB BY30B, 00yJaromuxcs 1o creruanbHocTy "TIpukiaz. MatemaTuka'. - M3z, 2-e, mepepab. u
nor. - M. : Hayka, 1988. - 549 c. : un. - ISBN 5-02-013796-0 (B niep.) : 1.60., 178 3k3.

2. T'opogenkuii C. FO. HenmHeliHOe TTpOrpaMMUpOBaHue U MHOTO3KCTpeMasibHasi ONTUMU3aLus : yueo.
rocobue / Hukeropozickuii rocyjapcTBeHHbIN yHUBepcuteT uM. H. U. JTobauerckoro. - H. HoBropog :
N3p-Bo HHT'Y, 2007. - 489 c. - (Mojenu 1 MeTo/jbl KOHEUHOMEPHOM ONTUMMU3al[uy ; BhIM. 2). - ISBN
978-5-85746-987-3 : 90.00., 82 5k3.

3. KapmanoB Biagumup I'eoprueBru. MaTemMaTHUeCKoe pOrpaMMHpOBaHHe : [yue0. rmocobue /17151 By30B
o crierianbHOCTH "TIpuKnagHast MaTematuka']. - 3-e u3z., epepab. u gor. - M. : Hayka, 1986. - 286,
[1] c. : rpad. - 0.80., 127 3k3.

IononHuTebHAs TUTEpaTypa:

1. Tunn @unun. [paktrueckasi orrtuMu3anys / miep. ¢ adr. B. FO. Jlebezera ; oz pex. A. A. Iletpoga. -
M. : Mwup, 1985. - 509 c. : un. - 2.70., 32 3K3.

2. CyxapeB A. I'. Kypc metogoB ontumuzaumu / Cyxapes A. I'., TumoxoB A. B., ®enopos B. B. - 2-e
u3g. - Mocksa : ®UIBMATJINT, 2011. - 384 c. - bubauorp.: A0CTyMHa B KApTOUKe KHUTH, Ha caiite DBC
Jlanb. - Knura u3z komiekiuu ®U3MATIIUT - MaTtematuka. - ISBN 978-5-9221-0559-0., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665794&idb=0.

3. NsmaunnoB A. ®@. UncneHHble MeTOABI OnTUMM3aLuK / MI3mauiioB A. @., Conogos M. B. - 2-e u3p,.,
niepepab. u gom. - Mocksa : PUIMATIIUT, 2008. - 320 c. - PekomeHj0BaHO yueOHO-MeTO[UUYeCKUM



COBETOM TI0 TIPUKJIaJHOM MaTeMaTHKe U UH(OPMaTHKe [/Isi CTYeHTOB BBICIIINX yUeOHBIX 3aBeJeHUH,
oOyuaromuxcs 1o crietipanbHocT 010200 "TIpukiagHas MaTeMaThKa U MHGoOpMaTUKa" U 110
HarpasieHuto 510200 "TIpuksiagHas MaTeMaTHKa ¥ MHGopMaTHKa'. - BUb/Morp.: JocTymHa B KapTOUKe
KHUTH, Ha caiite ObC Jlanb. - Knura u3 komnekuuu ®U3MATIINT - Marematuka. - ISBN 978-5-9221-
0975-8., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665731&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C CO/IePXKaHUEM JIMCIUTIIAHBI):

1. T'opogeukuii C.FO. JTabopaTopHBIi MPAaKTUKYM T10 METO/IaM JIOKaJIbHOM ONTHMH3aI[UK B TIPOrPAMMHOM
cucteMe LocOpt. DnekTpoHHbIM pecypc: http://www.unn.ru/e-library/aids.html?
pscience=6&posdate=2007.

2. DnekTpoHHasi bubroTeuHas cructema «M3matenbcTBo JlaHb», 2016, URL: https://e.lanbook.com

3. [l moepKKU Kypca pa3paboTaHbl KOMITbIOTEpHBIe IporpaMMHbIe jlabopatopun «OptWay» u
«LocOpt», ycraHoB/ieHHbIe B yueOHOM KOMITbIOTEPHOM KJjiacce jiabopatopuu «/lruHamuKa u
onrtuMu3anys» Kadeapsl TYu/IC (aya. 218, kopr. 2). Kpome Toro, npy IpoBeieHUH JTabopaTOPHbIX
paboT MCIOB3YIOTCS MaTeMaThUYecKHe TlakeThl 0011ero Ha3HaueHus1, MperuMyIecTBeHHO Mathematica
i MatLab. Vcrnosib3yemMoe rporpaMMHOe obecrieueHue siBIsieTCsl TULeH3HOHHBIM.

7. MarTepHua/IbHO-TeXHHYeCKoe ofecreyeHue JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOU
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHHeM (ITPOEKTOP, 3KpaH), TeXHUUEeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbFOTEpaMH.

[TomerrieHusi A1 CAaMOCTOSITENTBHON pabOThl 00YYAKOLIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetu "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[lporpamMa coctaBieHa B cooTBeTCcTBUM C TpeboBanussmMu OC HHI'Y 1o HarpaB/ieHHIO
nogrotoBku/criequanbHocT  02.03.02 - ®yHAameHTasnbHas WHPOpPMaTMKa WU HWHGOpPMaLMOHHbIE
TeXHOJIOTUH.

ABTtop(b1): buprokoB Pycnan CepreeBud, KaHAuaT (U3MKO-MaTeMaTHYeCKUX HayK.
3aBenytomuii kadeapoii: Ocurnos I'puropuii BiaauMuposud, A0KTOp (HH3UKO-MaTeMaTUUeCKUX HayK.

I[Tporpamma ofobpeHa Ha 3ace[jaHUM MeTOANYeCKoi Komuccuu oT 13.12.2023, mporokos Ne 3.
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