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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. ®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTaly Mo JUCIUIIHHE (MO/Y/II0)

5.1 TumnoBble 3da/laHUA, H806X0]_'[I/IMLIE AJIA OL€HKHM Ppe3y/ibTdTOB Oﬁy‘IEHl/Iﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (oueHOYHOe cpeAcTBO - KOHTpo/ibHass padora) /I OLEHKH
copmupoBanHocTu KomnereHuu OITK-1:



Bapuawm Ne JI11-2023/1

H]J(‘JHPZIHTHG BBINYCKaET TeJEeBH30PHI H KHHECKOIThI. q)HK(‘HpOBEUIHLIG 3a-
TPpaThkl HA BBIITYCK INAPTHN KHHECKOIIOB PaBHBL 2500 V.e., 3aTpaThl HA BBEIITYCK
OJIHOTIO KHHeCKOoIla cOCTaBJIAIOT 8.5 y.e. rpih(]'}lll{ BBIITYCKa TeJeBH30POB Tpe-
GyeT CIeAYIONEr0 BEITYCKA KOHHMECTRA KHHOCKONOR B TEKYIIeM TOAY 10 Me-
cAImaM:

[1[2]3]4
[ 150 | 250 | 200 | 150

[5[ 6 [ 7[8]9Jw]u]i]
110 | 60 | 50 | 110 ] 130 | 240 | 300 | 80 |

n

Bpenenenr, neofxoauMbIM JUIs BRIIYCKA KHHECKOIIOB, MOJKHO Ipenebpetn. Pe-
IIeHHe O BLITYCKe KHHECKOIIOB IPHHHMaeTed pas B Mecan, Haiirn mamny-ee
BpeMs JUISl BEIIYCKA HAPTHIT KHHECKOIIOB I pa3Mep 3THX MADPTIHi, eclil B Ha-
crosuit MoMenT nx mMeeTcst 10, a B KoHIe rofa elaTeapHo mMeTh 50.

Bapuanm Ne MII-H1-2023/1

Hcnoneays reopemy Kapyma—Kyna—Takkepa u ycnoems onrumansao-
CTH BTOPOTO MOPS/IKA, HAliANTE MIOGATBHEI MIHIMYM (bYHKIHH

Qz,y,2) =y +y° +2(l+y—32) + 2 — 2yz — 222

IpH cleAyomux orpanmueHnax +2y—z2<l, 2 <142 +y, 2 -2y <2+
n2z=1+y.

3aMedaHme: Bce BEIMUCIEHNS BBIIOIHSIOTCA B JAeCATHYHBIX ApobAX.

Kpurepuu oueHnBanus (oneHouYHoe cpe/icTBO - KoHTpO/IbHasA padoTa)

OueHka Kpurepuu oLieHrBaHUs

Bce nipe/ijioykeHHbIe 3a/IaUM PellieHbI TTOJTHOCThIO, IPUMEHEHbI OPUTHHABbHbBIE U
TPEBOCXO0THO KOPOTKHeE CITOCOObI pellieHust ¢ He00X0[UMbIM 000CHOBAHUEM, PEIIeHus 3a/jau
JIOBe/IeHbI [I0 TIPABU/IbHBEIX OTBETOB.

[Tpesno>keHHbIE 3a[jaUn PellieHbl, PellieHHs] UMel0T HeoOXouMble 000CHOBaHUS,
OTJINYHO 3a/lauy [ioBeJieHbI 10 OTBETOB, B KOTOPBIX MOTYT MTPUCYTCTBOBaTh He3HAUUTE/ILHbIE
TMIOrPEeLIHOCTH.

[IpennoykeHHbIe 33la4i B OCHOBHOM pellieHbl (0Kos1o 80-85%), XOTd U €
OueHb XOpOLLO He3HauWTeIbHBIMU MOTPEILIHOCTSIMY, pellleHHsi B OCHOBHOM 000CHOBaHbI, HO He
TOJTHOCTBIO.

IToutu Bce npeayio’keHHbIe 3a/la4i BO MHOI'OM pellleHbl, HO pellIeHUA He Be3e

XOpOII0 . o

JlOBeJieHbI 10 BepHOro oTBeTa. CTeleHb BBINIOJIHEHUS 3aiaHuid He Hke 60%.

[ onist MpaBUTbHOCTU BBITIO/IHEHUS 3alaHui HKe 55-60%, pellieHus TPUBOASTCS
YZI0BJIETBOPUTEJILHO

0e3 Ha//IeXKallero TeOPeTHUYeCKOro 000CHOBAHMS.

CrerleHb BbINIO/IHeHUs 3aaHuid HKe 30%, JeMOHCTpUPYeTCsl HU3KUM YPOBeHb
HeY/I0B/IETBOPUTEJILHO

3HaHUA TeOpUH.




OueHka Kpurtepuu oLieHUBaHUs

OO0Hapy>keHbI CyI|eCTBeHHbBIe PO0e/bl B MOHMMaHUM Matepuana. CTerneHb
T/I0X0 N
BbINOJIHEeHUS 3ajaHui Hke 10%.

5.1.2 TunoBble 3ajaHus (OI[eHOYHOE CPeACTBO - OTUeT 1o /1abopaTopHBIM PadoTam) AJIsL OLIeHKH
chopmupoBanHoctu KommnereHnuu OITK-1:

1. IlpuBecTu cBo¥i npumep rpaga 1 MOCTaHOBKM 3a/lauy C HapylleHueM npuHiuna bennmana B popme
HeoOX0ZUMOr0 YC/IOBUSI.

2. CopmynupoBaTh NpyHLUI berniMaHa B ¢oopMe 10CTaTOYHOTO yC/IOBUS «C KOHL@». JloKa3aThb AJis
KpUTepUs THUIa MaKCUMyMa.

3. JlokasaTb, UTO MPU CTPOT'O MOJIOKUTE/NIBHBIX KO3 GULIMeHTaX CBEPTKHY PelleHUsIMU B MeTO/je
JTMHEWHOU CBepTKU OYAYT SBIATHCS TOMBKO 3dekTrBHBIe (onTHMasbHbIe 1o [1apeTo) myTu.

4. [TpyBeCTH CBOI1 MpUMep M03TaNHOI0 BhINOJHEHUs: MeToza JlelKcTpsl 15 rpada ¢ 5-7 BepIivHaMU
[U1s1 KpUTepHst THIa Makcumyma. [logobpats rnpumMep, NMPUBOASAIINE K U3MEHEeHUIO TIOMeTOK pebep y
HEKOTOPBIX BepIIMH U OCTAaHOBY BBLIUMCJIEHUH [I0 TOTO, KaK BCe BEpPIIMHBI IPUOOPETYT MOCTOSTHHbIE
METKH.

5. B uem Brl BuguTe cBa3b MeToga [elikcTpsl ¢ npuHLunoM bessivaHa B opme 10CTaTOYHOTO
yCI0BUSA?

6. Cchopmynupyiite 1 060CHY#Te U3BeCcTHbIe Bam cBolicTBa cBepTKU ['epmetiepa.

5.1.3 TunoBsle 3ajaHus (OLeHOUHOE CPeACTBO - OTUeT Mo JIabopaTopHBLIM padoTam) J/isi OLIEHKHU
chopmupoBanHocTu KomnereHuu ITK-1:

1. [late onpesiesieHye perysisipHOCTH 0b1acTu B Touke. [IpuBecTu CBOM npumMep 00s1acTy,
TIOPO>K/IeHHOM TJIaJKUMH HepaBeHCTBaMU (/1J1s1 K/lacca IJIaJKUX 3afiau), C HapyIlleHUeM peryJisipHOCTH
B O/IHOM U3 TOUeK (C 060CHOBaHUEM).

2. [IpuBecTy IpUMep AOIMyCTUMOI0 MHOKECTBA, [/l KOTOPOI'o CyLecTBYeT AOIMyCTUMasl TOUKa, rje
OrpaHUYeHUsI-HepaBeHCTBa BBIMOIHSAIOTCS CTPOro, a yciaoBue CreliTepa IPUMEHSTh Helb3sl.
[TpoaHanu3upoBarTh €ro 0Ka3aTeabCTBO U yKa3aTh IPUUYMHY ero HelmprMeHMMOCTH B Baitiem ciyuae.

3. IlpuBecTy CBO NpUMep CUTYaLMH (f/151 [/1aJKOro C1ydast), KOrja Touka y/J0B/eTBOpsieT BCeM
ycinoBusiM KyHa-Takkepa, HO He SIB/sSIeTCs! JIOKa/IbHbIM MUHUMYMOM.

4.Kak 10/DKHBI U3MEHUTBCSL YCIOBHSI OTTTUMAIbHOCTH /151 TTIaJIKMX 3a/lau C HepaBeHCTBAaMU B 3a/jauax
Ha MakcruMyMm? [IprBeCTH reoMeTpUYeCcKyt0 WITIOCTPALMIO B3aUMOPACTIONOKeHHsI BEKTOPOB
rPaJIMEHTOB B COOTBETCTBYIOIIeM ciiydae. OOOCHOBATS.

5. [TokasaTb, UTO Ha K/Iacce IIaIKUX 3aJjau C HeBLIMYKJIOH 1iesieBol (pyHKIMeH 1 00/1acThio,
yIOBJIETBOPSIFOILIEH IOCTaTOYHOMY YCJIOBUIO perysisipHocTH CrieliTepa, 3TO YC/IOBHE PUMEHUMO TIPH
Ha/TMUUH TJIaIKOCTH OrpaHuueHui. T.e. TpebyeTcs l0Ka3aTh 3TO JOCTATOUHOE YCJIOBHE PEry/sipHOCTH
JU1sl ©'3MeHeHHOT0 KJlacca 3ajau.

Kpurtepuu oueHuBanus (oreHOYHOe cpeAcTBO - OTUeT 10 J1aGopaTopHBIM paboTam)



OueHka Kpurepuu oLieHUBaHus

[TpaBUILHOCTB U MTOJTHOTA BBITIOJIHEHUSI TPAKTUYECKOT0 3a/JaHus 110 JTab0paTOPHOMY MTPAaKTUKyMy
3auTeHO |He HWKe 60-65%, IIpY 5TOM CTY/IeHT JeMOHCTPUPYeT [JOCTaTOYHOe 3HaHue U afileKBaTHoe
MOHMMaHKe HeoOXOAMBIX TeOPeTHUeCKUX (haKTOB.

[MTpakTUYecKoe 3a/jaHue 10 J1abopaTOPHOMY MPAaKTUKYMY BBITIOJTHEHO MeHee, yeM Ha 60%, ripu
He

5TOM 0OHapy»keHbl 3HaUNTe/IbHBIE TPo6esibl B 3HAHUK Y IOHUMaHHHU He0OX0IUMbIX
3auTeHo

TeopeTHUecKnX (aKkToB.

5.2. OnncaHue MKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IIIkana oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/I0BJIETBOP | Y/JOBJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io
0CTH
KoMIeT
eHIHH
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHus
KoMIer
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb PoBet
o o 3HaHU B
3HaHUI MuHVManeH | 3HaHUH B obbeMe YpoBeHb
TeopeTU4ecKoro 0 obbeme, ! 3HaHUI B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . 1oL1eM 3HaHWUH B
HeB03MO>KHOCTb 11 ypoBeHb 1o11eM COOTBETCTB
MHHHUMa/TbHBIX . rporpamme o6beMme,
3HaHUS | OLIEHWUTb IIOJIHOTY - 3HaHUM. rporpamMme yiolieM
o TpeboBaHMiA. TOATOTOBKH TIpeBbILLIAOIIe
3HaHUI JomnyeHo MIOJTOTOBKH! rporpaMme
Vmenu mecto . Jomy1ieHo M IporpamMMy
BC/Ie[ICTBUE MHOI'O . Jony1eHo HOJTOTOBK
rpyOble OmUOKK HECKOJIbKO TOATOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyuarolerocs ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
ITpu pereHnn yYMeHUsI. yMeHusl.
MHHUMa/IbHbBIX yMeHusl. BCE OCHOBHbBIE
o CTaH/|apTHBIX PetreHs! Petuiens! Bce
YMEeHHUI. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3a7lau He THUIOBbIE OCHOBHbIe
HeB03M0O>KHOCTb OCHOBHBIe 3aJauu C Pemens! Bce
TIPOJIEMOHCTPUD | 3afauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a/lauul. OTZeNIbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3ajlaunl.
OCHOBHbIE omMOKaMu. | OIIMOKaAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imenmu | BeinosnHeHs! | BoinosHeHb!
OTKasa B TIOJIHOM €HHBbIMHU BCe 33/laHus, B
MecTo Tpy0Obie BCE BCe 33/laHus
obyuarorierocsi ot obbeme, HO | HegoueTam | TOJHOM
omoKH 3a[,aHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme e
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaH/JapTHBIX MHHUMalbH | TPUPOBaHbl | TPHUPOBaHbI | TPHUPOBaHBI | WPOBaH
HaBbIKOB. 3a7a4 He bIii Habop 6a3oBble 6a3oBble HaBbIKU TBOPYeCKHUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HIXKe «0UeHb XOPOLLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TumnoBble 3apaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLeHKH
copmupoBanHocTu KomnereHiuu OTTK-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
Be:nvatia? ECiTi 1et, To NPHBCAITe cOOTBCTCTBY IO NPHMC.

16. Bammmre onpesece ShdEKTHBIOrO PEMICHII, AATC TEOMETPIMCCKYIO HHTCPIPCTAINTIO.

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

2

a

Jlaifre onpeiesieriie NPOIBOION Ho HanpaBieHio. BLriicinTe B Hataie KOOpAHAT A1 ymKim
F(x) = 6423 + 126122 + 6423 — 102, + 30z + 13 NPOM3BOANYIO BAOAL HAPABICHI HATCKOpEiilero
“ToKaBHOro YGuBaNI yHKITmT
BanmmTe MOCTANOBKY 3a1a°TH M
sasti. CopMympyiiTe Teopeyry

3

&

MATITICCKOTO TPOrPANMIPOBAITIS ¢ OFPATIICHIANI-HCPABCIICT-
apyia - Kyra— TaKepa /U1 1a/1ofi BITYKIOf 3atatti
. TIpoBepiTe BHITOTNENIE OCTATONHEIX YCIOBIH ONTHMATHHOCTH BTOpOro MOpAKa B Touke (—2, —1)

3

-3

JUIst 3agaun

min {w —)y-1):y< s-z.r}

4a. Bamumire onpesieientie yimoaTbIO! dynKi, ChOPMYTHPYIiTe NPABILIO OTCCHCHNS NP TONCKe
MuHI HIMOATBHOM DyHKINN
46. BamuumiTe 1 NPONTIOCTPUPYIITe KPHTEPH! CYICCTROHNOCTH Y6uBaiis hyHKIH, KpHTCpHii 6.1130-

CTH K MIHIMYMY 110 HATPABICHTIO.

5a. B uen saxnodactess ocnopuas miest Metoga Hpioroma? Bammimire ero mrepamioniyio dopiyy
Ccpopatyamupyiite Teopesty o cxomnoctu Meroa Huiotona

56. amuumTe onpesieienue AHMIMIHpYeMOf ymKI, Aai
BeJuITe BIL HIKHCH onenKi GynKm f(2) 1o pesysTa
Ha Tpi

conetpitieekyio mirteprpetaio. Tpu-
A OJUIOTO WSMEDEIA B METOJe /e Terst
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16.
2a.
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3
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. BammmmTe onpesteenie AMIIITpYeMofi hyHK, 1o

. Cboparympyiire siexry o pacrenien mnbiysa. Sanmmmire mpumin Besuatia Kak HeoGXo/w-

Moe yeloBus ONTINATBIOCTH Tponiecca. Beera i pemomsierea neobxo/umas opaa mpummma
Be:unvana? Ecitu Het, To NPUBEATe cOOTBOTCTBYIOUUL TPHMCD.
Banmmme onpesece ShhEKTIBIOrO PEMICHII, AT TEOMETPIMCCKYIO HITCPIPCTAINIO.

Cdpopatym
reoMeTpire
Maiire o
flx) = 64a

JIOKAILHOTO

Te KPHTEpHl BHIYKIOCTH HeHpephIBHO ichdepenuipyenoii dbyHKIumI, npiBeTe
/10 ILTIOCTPAITIO ¢ TOAPOBHBIM TIOACHCHTCN: 0Go3AMCIIIIi

e KoopAaT Auts ymKim
ANpABJICHIS HANCKOPEIiIIero

1e MPON3BOIOI 10 Hanpanero. Burameimte b ma
v13 + 6423 — 102; + 3023 + 13 npomssoanyio B0

s pynxtm

. BANIIITE NOCTANOBKY 38141 MATEMATICCKOTO NPOTPAMMUPOBAITIS ¢ OFPATIICHIANI-ICPABCICT-

sami. Coopaympyiite Teopesty Kapyia - Kyra— Takkepa /i1 [1a/1ofi BITYKAOf 3atatti

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

JUIst 3agaun

mm{w— Dy—1):y @vz.r}

. Bammmire onpesieiente yimoabiofi dymxit. ChOpMypYiiTe NPABILIO OTCCHCHIIs NPH TONCKE

MIHITMyMa. VIO IbHOl YKL
SLHoCTpUpYiiTe KpiTepiii cymectenmocTn yonsans by K, Kpirepuit 630~
10 HATIPABIICHIIIO.

Test ocnopiast wiest Meroa Hpiotona? Bamiumre ero urepaionyio opayy
Te Teopesty o cxommocTn Metoaa Huiotona.

> reonerpiteckyio unrepnperano. pi-
BeurTe B MKl onekn dynKm f(2) 10 Pe3yILTATAM OAIONO H3MEPEHl B MCTOAC /eIents
1a pu

Ceboparyamy

CpeACTBO

KouTposibHas pabora) AaA OLEeHKH

Kputepuu oneHuBanus (onieHoUHoe cpeAcTBO - KoHTpo/IbHast padoTa)

OrieHka

Kpurepun onjeHMBaHUsA

TIPEeBOCXO{HO

Bce nipe/iyio>keHHbIe 3aJaui PeIleHbI TTOTHOCThIO, PUMeHeHbl OPUTHHABbHBIE U
KODOTKHeE CITOCOOBI pellieHusi ¢ Heo0X0JUMbIM 000CHOBaHHEM, PEIIeHUS 3a/au
JIOBe/IeHbI JI0 PaBU/IbHBIX OTBETOB.

[TpeasioykeHHbIe 33/1aU4 PeIIeHbl, pellieHnst UMeloT HeoOXoZrMbIe 000CHOBaHMS,

OT/IMYHO

TMOrpenIHoCTHU.

3a/lauy 0BeeHbI 0 OTBETOB, B KOTOPBIX MOT'YT ITPUCYTCTBOBATH HE3HAUUTEJ/IbHbIE

OYeHb XOPOLIO

TIOJTHOCTBIO.

[penio>keHHBIe 3a/jJauy B OCHOBHOM peliieHbI (0K0J10 80-85%), xoTs U C
HEe3HAUUTeTbHbIMU TIOTPEITHOCTSIMU, PeIlieHHst B OCHOBHOM 000CHOBaHEI, HO He

XOpOILO

[Toutu BCe ripeAJio>KeHHbIe 3a[jaull BO MHOTOM pellieHbl, HO pellieHus: He Be3/ie
JloBeJieHbI /10 BepHOTO oTBeTa. CTereHb BBITIOIHEHUs 3a/laHuii He Hibke 60%.

YAOBJIETBOPUTE/IBHO

[ o715 IpaBUIBHOCTY BBITIOJIHEHUS 33/jlaHul HKe 55-60%, pellieHusi IPUBOJATCS
0e3 Ha/i/IeXKallero TeOPeTUUeCKOro 000CHOBAHMUS.

Hey/I0B/IETBOPUTETEHO

3HdHHSA TE€OpHH.

CreneHb BbINIOJIHEHNA 3aaHni HDKe 30%, eMOHCTPUPYETCS HU3KUM YPOBEHb

I1JI0X0

BBITIO/IHEHUs 3ailaHuid Hike 10%.

OG6Hapy>keHbI CyIleCTBeHHbIe TIPoOerbl B TOHWMMaHUM MaTtepHuasa. CterneHb

6. YueOHO-MeTOAMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. BacueeB @eop [1aBnoBuu. YucsieHHbIe METO/BI pellieHHs SKCTPeMasTbHbIX 3a/au : yueb. mocobue



JIUISI CTY/IEHTOB BY30B, 00yJaroImuxcs 1o creruanbHocty "TIpukiaz. MatemaTuka'. - M3z, 2-e, mepepab. u
por. - M. : Hayka, 1988. - 549 c. : un. - ISBN 5-02-013796-0 (B niep.) : 1.60., 178 3k3.

2. T'opogenkuii C. FO. HenmHeliHOe TTpOrpaMMUpOBaHie U MHOTO3KCTpeMasibHasi ONTUMU3aLus : yueob.
rocobue / Huxkeropozickuii rocyjapcTBeHHbIN yHUBepcuteT uM. H. U. JTobauerckoro. - H. Horopog :
N3p-Bo HHT'Y, 2007. - 489 c. - (Mogenu 1 MeTo/jbl KOHEUHOMEPHOM ONTUMMU3al[uK ; BhIM. 2). - ISBN
978-5-85746-987-3 : 90.00., 82 5k3.

3. KapmanoB Biagumup I'eoprueBru. MaTemMaTHueCKoe IpOrpaMMHUpOBaHHe : [yue0. rmocobue /17151 By30B
o crietianbHOCTH "TIpuKnagHast MaTematuka']. - 3-e u3g., epepab. u gor. - M. : Hayka, 1986. - 286,
[1] c. : rpad. - 0.80., 127 3k3.

[ononmHuTebHas TUTepaTypa:

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

2. CyxapeB A. I'. Kypc metogoB ontumusaumu / Cyxapes A. I'., TumoxoB A. B., ®exnopos B. B. - 2-e
u3g. - Mocksa : DUI3BMATJINT, 2011. - 384 c. - bubauorp.: AoCTyMHa 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. NamannoB A. ®@. UncneHHble MeTOABI ONTTUMM3aLuK / MI3mauiioB A. @., Conogos M. B. - 2-e u3p,.,
niepepab. u gom. - Mocksa : PUSMATIIUT, 2008. - 320 c. - PekomeHj0BaHO yueOHO-MeTO[UUYeCKUM
COBETOM TI0 TIPUK/IIHOM MaTeMaTHKe ¥ WH(hOPMAaTHKe /IJisi CTYIeHTOB BICIINX yueOHBIX 3aBe/IeHUH,
obyuaromuxcs 1o cretpanbHocT 010200 "TIpukiagHas MaTeMaTKa U MHGOpMaTHKa" | 110
Harpassienrto 510200 "TIpuknagHas MaTeMaTHKa U nHpopMaTHKa'. - Bubiuorp.: JocTynHa B KapTOUKe
kHUrY, Ha caute JbC Jlane. - Knura u3 komiekiyuu @U3IMATIINT - Matematuka. - ISBN 978-5-9221-
0975-8., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665731&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C CO/iepyKaHWeM JIUCLUITAHBI):

1. Topogerikuii C.FO. JlTabopaTOpHBIM MPaKTUKYM 10 METO/[aM JIOKaTbHOW ONTUMHU3ALIMU B TIPOrPaMMHOM
cucteme LocOpt. DnekTpoHHbIM pecypc: http://www.unn.ru/e-library/aids.html?
pscience=6&posdate=2007.

2. DnekTpoHHasi onbroTeuHas cructemMa «M3marenbcTBo Jlanb», 2016, URL: https://e.Janbook.com

3. [lns moep>KKU Kypca pa3paboTaHbl KOMITbIOTEpHBIE TIPOrpaMMHbIe jlabopaTtopun «OptWay» u
«LocOpt», ycraHoB/ieHHBIE B yueOHOM KOMITLIOTEPHOM Kjlacce j1abopaTtopuu «InHaMuKa 1
ontumusarms» Kadeapsl TYH/IC (ayz. 218, kopr. 2). Kpome Toro, mpu rpoBeieHNH 1ab0paTOPHBIX
paboT UCMOB3YIOTCS MaTeMaTUUYeCcKHe TIaKeThl 00Iero Ha3HaueHus1, MperuMyIecTBeHHO Mathematica
i MatLab. Vcrionbs3yemoe rporpaMMHoe obecriedeHue sSIBSIeTCS UL eH3MOHHBIM.

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHUe JUCHUIIMHBI (MOY /1)

YueOHble ayJIUTOPUM [I/Is TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHON
MPOrpaMMOM, OCHAIlleHbl MY/JIbTUMEJUHHBIM 000py/JoBaHHEM (TPOEKTOP, 3KpaH), TeXHUUECKUMH
cpeficTBaMu 00yUeHHs, KOMITbFOTEpaMH.

[MTomereHust 71T CaMOCTOSITeNIbHOM paboThl 00YYAlOIIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/TIOUeHUs K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 3/I€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/IbHYI0 CpPesy.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nozarotoBku/crietyanbHocti  02.03.02 - dyHpameHTanbHash HMHGOpPMaTHKa M HH(OPMAaLMOHHbIE
TeXHOJIOTUMU.

Agtop(b1): buprokoB Pycnan CepreeBuu, KaHguaT (U3NKO-MaTeMaTHUeCKUX HayK.
3apepyromuii Kadegpoii: Ocunos I'puropuii Bnagumuposud, fokTop GU3MKO-MaTeMaTHYeCKUX HaykK.

[TporpamMma oo6peHa Ha 3ace/jaHUM MeTOANUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpoTOKO/
Neb6.
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