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®opma o0yyeHHs: 0YHasi, OYHO-3a04Hasl, 3a04Has

HYXKHOE TIOIMEPKHYTh

Joneuxk 2020



YTBEPXKIAIO:

Mar€MaTHKH

TEXHOJIOTHH

H. A. Mouceenxo

[Iporpamma yueOHOH JMCIMILIHHBI «eomMeTpusi Macc» COCTABICHAa HA OCHOBaHHH
dezepanbHOro rOCYapCTBEHHOrO 00pa30BaTeIBHOrO cTaHaapTa Beicmero obpasosanus (PI'OC
BO) nanpasnerus noarotosku 01.04.01 Maremaruka, yTBEpKJIEHHOrO NpukasoM MuHHCTEpCTBA
o6pasosanus u Hayku Poccuiickoit ®enepauun ot 17 asrycra 2015 r. Ne 827;

[lopsaka opraHu3aue y4deOHOro mpomecca B 00pa3oBaTeNbHBIX OpraHM3allHAX BBICIIErO
npodeccuonansHoro obpazosanus Jlonenkoi Haponwoi Pecry0Givku, yTBEepiKAEHHOTO MPHKa30M
Munucrepcrsa o6paszosanus i Hayku JIHP Ne 1171 ot «10» Hos6pst 2017 r.;

yyeGHOrO TMJIaHA ¥ OCHOBHOI 0OpasoBaTenbHOM mporpaMMbl MaremaTnka, HanpaBlCHHSA
noarotoBku 01.04.01 Maremaruka, paspaGoranusix B 'OV BIIO «Jlorenkuii HanuoOHaIBHBIH
YHUBEPCHTET).

Pa3paboT4uK:

IMpodeccop kadeapsl MaTeMaTHYECKOTO aHAH3a %QI&/W;
u auddepeHInaTbHBIX ypaBHEHHH y B.I1. 3acTaBHbIit

ITporpaMma yueGHOMN JMCLMILIMHBI YTBEPX/IEHA HA 3ace/laHuu Kadeapbl MaTeMaTHYECKOro
ananu3a ¥ quddepeHIHaIbHBIX YPABHEHHMH

I[Tporokon Ne 10 ot 09 anpens 2020 r.
3aBenytouuit kapeapoi % But.B. Boukos

IMporpaMma y4eOGHOW AMCUMIUIMHBI O0f00OpeHa y4eGHO-METOAMYECKOH KOMHCCHEH
¢axynpTeTa MAaTEeMAaTHKH U HHPOPMAIIHOHHBIX TEXHOJIOTHM
ITpotoxon Ne 8 ot «15» anpens 2020 r.

Tpencenarens y4e6HO-METOHYECKOH @/
KOMHCCHH (aKyJIbTeTa . JL.LU. CensxoBa




1. OBJACTH IIPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEGHOM
INPOLECCE

VYyebnas mucuuruimHa «l'eoMeTpus Macc» OTHOCHTCS K BapuaTUBHOM 4vacth brioka 1
«Iucuumimnsl (MOTYIIN)».
Coneprxanue TUCIHUIIIMHBI SBJISIETCSA JJOTUYECKUM ITPOIOIKEHUEM COJICPKAHUS TUCIUIUINH:
— Aunrebpa;
— AHanuThyeckas reoMeTpus;
— MaremaTnueckuii aHaIn3.

2.  CTPYKTYPA JUCHUIIVIMHBI

Xapaxmepucmuka yueOHou OUCYUNTIUHBL
Hanpasnenue moaroToBku 01.04.01 MaremaTuka
Marucrepckas mporpamma Maremaruka
OO6pazoBatenbHas MporpaMma aKaJieMHuecKas MarucTparypa
Kpamdukarmst MarucTp
KomnnuecTBo copepkarenbHbIX MOIYyIEH 1
JucuumnHa 6a30BO¥ / BApUATUBHOM YacTH BapuaTtusnas yacte bioka 1 «/ucuunnunsl
00pa3zoBaTeNbHON TPOTrPaAMMBI (Mozymm)»
®opmel kouTpoIst (MK, sk3ameHn, 3a4er) I MozymbHEI KOHTPON, 1 oK3aMeH B 3
cemecTpe
TMokasarem o4Has popma 3aoyHas popma
o0OyueHus o0yueHus

KonnuecTBo 3aueTHbIX earHUIL (KPEAUTOB) 2
I'ox monroToBKn 2
Cemectp 3
KonnuecTBo yacos 72
- JIEKIIUOHHBIX 14
- IPAKTUYECKUX, CEMUHAPCKUX 28
- 1aOOPaTOPHBIX -
- CAaMOCTOSATENbHOM paboThI 30

B T.4. UHAMBHIyaJIbHOE 3a/I1aHNE -
HenenpHoE KOIMYECTBO 4acoB, 5

B T.4. AyJJUTOPHBIX 3

3. OINHUCAHMUE JUCHOUIIJINHBI

Ileau u 3axaun

I]eny —(hyHnamMeHTaNbHAs MOATOTOBKA B 00JIACTH T'€OMETPUU MAcCC; OBJIAZICHUE METOJaMU
pellleHrs: OCHOBHBIX THIIOB 3aJay [0 TEOMETPUU MACC; OBJIa/ICHHE COBPEMEHHBIM MaTeMaTHUYECKUM
anmapaToMm JUIsl JaJbHEHIIero UCIoIb30BaHMs B IPUIIOKEHHUSX.

3aoauu — Iloxazams BO3MOKHOCTb HCIIOJIb30BaHUS allllapaTta FeOMETPUU Macc IpU peIIeHUH
TEOPETUYECKUX U NPUKJIATHBIX 3a/a4.



TpeGoBaHus K pe3yJbTATAM OCBOEHUSl JNMCHMILIMHBI. [Ipolniecc M3yueHUs NUCHMIUIAHBI
«['eomeTpust macc» HampaBiieH Ha ()OPMUPOBAHHE 3JIEMEHTOB CIEAYIOIIUX KOMIETEHLIUN B
cootBeTcTBUM ¢ PI'OC BO P® Hampasnenus noaroroBku 01.04.01 MaremaTnka U OCHOBHOM
o0pa3oBaTeNpHOM MpOrpaMMbl  BBICIIETO MPO(ECCHOHAIBLHOTO 00pa30BaHUSl HAMpaBICHUS
MOAroTOBKM MaTtemaTuka (Marucrepckas nmporpaMma: AkajeMudeckasi MarucTparypa):

a) oowexynomypubix (OK): cniocoOOHOCTh K aOCTPAaKTHOMY MBIIIICHUIO, aHAJIM3Y, CHHTE3Y

(OK-1);

0) oowenpogeccuonanvnvix (OIIK): cniocoOHOCTh HAXOAWTh, (POPMYIMPOBATH U pEIIATH
aKTyaJlbHbIC W 3HAa4YMMbIe TPOOIeMbl (yHIaMEHTANbHOW u mpukianHoi Matematuku (OITK-1);
CIIOCOOHOCTH CO3/1aBaTh U MCCJIEIOBAaTh HOBBbIE MaTEMAaTHUYECKHUE MOJETIN B €CTECTBEHHBIX HayKax
(OIIK-2); cnocoOHOCTh K KOMMYHUKAIIMM B YCTHOH M TNHCBMEHHOH (opMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX JJIsl PeIIeHus 3a1a4 npodeccuoHanbHoi nesreasHoctu (OITK-4);

6) npogpeccuonanwvnuix (IIK):

8 HAYYHO-UCCNe008AMENbCKOU  0esimelbHOCMU. CIOCOOHOCTh K HMHTEHCHBHOM HAay4yHO-
uccnenoBarenbckoi padore (I1K-1);

8 NPOU3BOOCHBEHHO-MEXHOJIO2UYECKOL 0esimelbHOCIU. CIOCOOHOCTh K MPUMEHEHHUIO METO/I0B
MaTEeMaTUYeCKOr0 U aJrOPUTMHYECKOIO MOJEIUPOBAHUSA MPU PEHIEHUH TEOPETUYECKUX U
npukiaaaeix 3aaad (11K-4);

8 nedazo2uieckou OesimenbHOCmU: CIIOCOOHOCTh K MPENOoJaBaHuI0 (PHU3HKO-MaTeMaTHUYECKUX
TUCIUIUIMH W UH(OpMAaTUKH B 0O0HIe00pa30BaTEeIbHBIX OpraHU3alUsaX, MNPOPECCHOHATBHBIX
00pa30BaTeNbHBIX OpraHU3alMAX M OpraHU3alusAx JIOmoNHUTeNbHOro obpasoBanust (IIK-10);
CIIOCOOHOCTh W MPENPACIONOKEHHOCTh K MPOCBETUTEIBHOW M BOCIUTATENBbHON AESITeIbHOCTH,
TOTOBHOCTD ITPOIIAraH/IupoBaTh U MOMYJIsApU3UpoBaTh HayuHble foctukenus (IIK-11).

B pe3yabrare u3ydyeHust y4eOHOM JUCHHILIAHBI CTYAEHT J0JIKEH
3namo:
v’ Ba3oBble MOHATHA ¥ (AKThI TEOMETPUM;
v ®OpMyYJIMPOBKHU TIOHATHI F€OMETPHH MAacCC;
V' ®OpMYIUPOBKHU M J0KA3aTEIbCTBA TEOPEM IT€OMETPUU MACC.
Ymems:
v’ IIpUMEHSATH MOJYYEHHbIE TEOPETHYECKUE 3HAHUS [IPU PELIEHHUH 3a/1a4.
Bnaoems:
v AnmapaTtoM reoMeTpUH Macc;
v HaBbIKaMu pelleHus CTaHJapTHBIX 3a/1ay.

4. COJEPXAHUE JUCLHUMNIAHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

HopsiakoBbIi

Kparkoe cogep:kanue TemMbl
HOMep U TeMa

Cooepircamenwvuutii modyns 1

Tema 1. Ilonsitne Harnsgnoe BBeaeHue. MaTeMaTHYeCKOeE OnpeACIICHUEC LCHTpa MaccC.

HEeHTPa Macc Pemenne reoMeTprueckux 3a1aq OapUIEHTPHIECKAM METOJIOM.
nepBbie €ro I'masa I, 3amaun Ne 1 — 67 [1].

NpUMEHEeHHS K

reoMeTpuYecKuM

3agavdam




Tema 2. Otpunarensasle Maccel. Teopembl UeBbl 1 Menenast. KoopanHatel nieHTpa
Orpunarejbuble | Macc. Teopembl [ronpaena u HepaBeHCTBO YeObimeBa. KomrmekcHbie
1 KOMILJIEKCHBIE MAacCBhl.
MAaCChI I'nasa 11, 3amaum Ne 68 — 136 [1].
Tema 3. Moment | @opmynsl Jlarpamxa u SAxo6u. Ilpumenenue k reomerpuu. [Ipumenenue
HHepPUHH HOHATUS MOMEHTA MHEPLIMHU K JJ0Ka3aTeIbCTBY HEPABEHCTB.
I'mama III, 3agaum No 137 — 151 [1].
Tema 4. bapunienTpuyeckue KOOpAMHATBI Ha IUIOCKOCTH. bapuneHTpuueckue
BapunenTpuyeck | KOOpAWHATHl KakK IUIOMIAM. YPaBHEHHS JMHUN B OapHIEHTPUYECKUX
He KOOPIAMHATBI KoopauMHaTax. bapuueHTpuyeckue KOOpAMHATBI B IPOCTPAHCTBE.
bapunieHTpruyeckue KOOpANHATEl B MHOTOMEPHBIX ITPOCTPAHCTBAX.
I'masa IV, 3agaum Ne 152 — 221 [1].

Temarnueckuii nian

CoaepskaTeJbHbIA MOAYJIb 1

KoJsnyecTBo 4yacoB
OuHnas popma 00yueHus 3aounas popma o0yueHust
B T.4. B T.4.
HasBanus o | 2 = I o | o E I
co/iep:KaTeJbHBIX MOy el ° 2| 2| B 4 549 0 S| 2| B« g 9
ot = Q Q. 8 g g = = ) a, 8 H H
U TEM ) = Q ol &8 249 o = ] 15) 8.9 =4
Q = T gl 8949 29 @ = =) = 39 2\
3] < = < = q = 49 = = = < = g =
15 > ol o 9 m 9 5} > a, o 9 . 9
= = o & § = = = ) O " = g
G| S 9 H 4 < O S d H d
ey < < el i < < e}
=) SO = = = 13 =
Tema 1. IlonsaiTHe LEHTPA
Macc U nepBble ero
P 18 | 4| 7 7
NpUMeHeHHs K
reoMeTpHYeCcKNM 3a/1a4aM
Tema 2. OTpunareabHbie U 18 1 4| 7 7
KOMILJIEKCHBbIE MaCChI
Tema 3. MOMEHT MHEPLUUH 18 | 3 | 7 8
Tema 4.
Bbapunenrpuueckue 18 | 3 7 8
KOOPIMHATHI
Hmozo
no cooepocamenbHoOMy 72 | 14 | 28 30
Mmooynio 1
Bcezo no oucyunnune 72 | 14 | 28 30

5. METOAUYECKHUE PEKOMEHJAIUHA JJIA ITIPOBEAEHUA JEKIIMOHHBIX,
IMPAKTHUYECKHWX U IABOPATOPHBIX 3AHSTHUI

TeMbl JIEKIIHOHHBIX 3AHATUM

No
n/n

Konuuecmeo
uacoe

Hazeanue memui

1 |MareMaTH4yecKoe OIIPEACIICHUEC NCHTPA MacCC. OcHOBHEIE TCOPCMBI:
TCOpEMa O CYIECTBOBAHNU U €IUHCTBEHHOCTU LIECHTPA MAaCC CUCTEMBI 2
MaTCPHUAJIbHBIX TOUCK, TCOPEMA O HCHTPEC MACC ABYX MATCPHAJIbHBIX TOYCK,




Teopema 0 pa3doueHuu. PeneHrne reoMeTpudecKux 3a1a4y
OapULIEHTPUYECKUM METOIOM.
2 |Otrpunarenbnusie Macchl. Teopembl UeBbl 1 MeHenast. 2
3 |Koopaunatsl 1ieHTpa Macc. Teopemsl ['toapaeHa u HepaBeHCTBO YeOnbimena. 2
4  [KoMIUTEKCHBIE MacCHl. 2
5 [Moment wunepmumu. Popmynsl Jlarpamxa u SxobOu. Ilpumenenue K
reomeTpud. lIpruMeHeHne MOHATHS MOMEHTa MHEPLUHMHM K J0Ka3aTelIbCTBY 2
HEPaBEHCTB.
6 |bapuLieHTpUYECKHE KOOPAUHATHI Ha MJIOCKOCTH. 2
7 |bapuueHTpHYECKHE KOOPAMHATHI KaK IUIOLIA/H. 2
BCEI'O 14
TeMbl NPaKTHYECKUX 3aHATHI
Ne Konuuecmeo
i Ha3zeanue memui wacos
1 |Maremaruueckoe omnpeneneHue neHTpa macc. OCHOBHBIE TEOPEMBI:
Teopema O CyIIECTBOBAaHUU U €AMHCTBEHHOCTH LIEHTPa MacC CUCTEMBI
MaTepUaIbHBIX TOUYEK, TEOPEMA O LIEHTPE MACC ABYX MaT€pUAIbHBIX TOUEK, 4
TeopeMa o pazdoueHun. Perenne reoMeTpuuecKux 3aaad
OAPUIICHTPUICCKUM METOIOM.
2 |OrpunarensHbie Maccol. Teopembl UeBsl 1 Menenast. 4
3 |Koopaunats! nentpa macc. Teopems! ['tonpaena u HepaBeHcTBO YeObIieBa. 4
4 [KommnnekcHble Macchl. 4
5 |[Moment wunepuuu. Popmynsl Jlarpamxa u Sxobu. Ilpumenenue kK
reomeTpud. I[IpuMeHeHuEe MOHATHS MOMEHTAa MHEPLUHMH K JOKA3aTeIbCTBY 4
HEPABEHCTB.
6 |bapuueHTpruyecKkre KOOPAUHATHI HA MIIOCKOCTH. 4
7 |bapunieHTpUYECKHE KOOPAMHATHI KaK MJIOLIAIH. 4
BCET'O 28
6. METOAUYECKHUE PEKOMEHJIALIMU 10 OPTAHU3AIIUN
CAMOCTOSTEJBHOM PABOTBI CTYJIEHTOB
Opranuszanus caMocTosiTeIbHOI PadoThl CTYIEHTOB
(coomeemcmeenHo Oanuvim 6 madbauye memamuyecKko2o niana)
Ne Konuuecmeo
i Ha3zeanue memui wacos
1 |Maremaruueckoe onpeeneHue nueHTpa macc. OCHOBHBIE TEOPEMBI:
Teopema O CYIIECTBOBAaHUHU U €AMHCTBEHHOCTH IICHTPA MaCcC CUCTEMBI
MaTepualbHBIX TOUEK, TEOPEMA O LIEHTPE MACC IBYX MaT€pUaIbHBIX TOUEK, 4
Teopema o pazOueHuu. Pemenne reoMeTpuIecKux 3aaaq
OApUIIEHTPUIECKUM METOIOM.
2 |Orpunarensssle Macchl. Teopembl UeBsl 1 Menemnast. 6
3 |Koopaunats! neHTpa macc. Teopems! [tonbaena u HepaBeHCTBO YeObIieBa. 4
KommiekcHbie MacChl. 4




5 [Moment wunepmuu. Popmynsl Jlarpamxka u Skobu. Ilpumenenue K
reoMeTpud. IIprMeHeHue MOHATHS MOMEHTAa MHEPLUUHU K JOKAa3aTEIIbCTBY 4
HEPABEHCTB.

6 |bapuLieHTpUYECKHE KOOPAUHATHI Ha MJIOCKOCTH. 4

7 |bapuueHTpHYECKHE KOOPAMHATHI KaK IIOLIA/H. 4
BCEI'O 30

7.  KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIMA

1. Maremaruueckoe OIIpCACIICHUC LCHTpa Macc. OCHOBHBIE TCOPCMBI: TEOpEMa O
CYIICCTBOBAHUHU W CAWHCTBCHHOCTH LECHTPA MACC CUCTCMbI MATCPHUAJIbHBIX TOYCK,
TCOPEMa O HCHTPC MACC ABYX MATCPHUAJIbHBIX TOYCK, TCOpEMA O pa36I/ICHI/II/I. Pemenne
reoOMCTPHUYCCKUX 3aaa4 6apI/II_IeHTpI/I‘-I€CKI/IM METOA0M.

2. Ortpunarenbhubie Macchl. Teopembl YeBbl 1 MeHenast.

3. Koopnaunats! nieatpa macc. Teopemsl ['tonbaeHa u HepaBeHCTBO UeOblena.

4. KommiekcHbIe MaCCBHI.

5. Mowment unepuuu. ®opmynsl Jlarpanxa u Skobu. IlpumeHeHne K reoMeTpum.
[IpuMeHeHne MOHATHSI MOMEHTA UHEPLIMHU K JI0Ka3aTeIbCTBY HEPABEHCTB.

6. bapuueHTpuueckue KOOpAUHATHI Ha MJIOCKOCTH.

7. bapuueHTpuyecKrne KOOPAUHATHI KaK MIONIA/IH.

8. OBPABEII MOAYJBbHOI'O KOHTPOJIA
(obpaszey sapuanma u Kpumepuu OYeHUBAHUL)
MopaynpHBI KOHTPOJIb MPOBOJAUTCS B KOHLE CEMECTpa II0 BOIPOCaM K IIPOMEKYTOUYHOMN

arTecTanyy. buieT Ha MOAYIbHBIH KOHTPOJIb COMCPXKUT | TEOPETUUECKHI BOMPOC U 3 3a7a4yu U3
cnucka 100 3amay, KOTOPEIN BRUIIOXKEH Ha caiTe https://sites.google.com/site/gruppamatfak/

1.
2.

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
@akynpTeT MaTEMATUKN U HH()OPMALIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu: 01.04.01 Mamemamuxa
Mazucmepckas npoepamma: Mamemamuxa

IIpoepamma nodzomosxu: axkaoemuyecKkas mMazucmpamypa
Cemecmp mpemuii

Yuebnas oucyunnuna 2eomMempus Macc

MOAYJIbHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel

Joxa3ars TeopeMy YUeBsl.
B npon3BoJIbHOM TPEYroJIbHON MUpaMUI€ Ka)/1as BEPIIMHA COCIMHEHA C TOUKOU
NepECEYCHMS MEIMaH IPOTUBOIIOIOXKHON I'paHu. /[okaxxure, 4To noaydaromuecs TakKuM
00pa3oM yeThIpe OTpe3Ka MPOXOIAT Yepe3 OJHY TOUKY, M KaXKIbIi OTPE30K JEIUTCS ITOU
TOYKOU B OTHOIIEHUH 3:1 (cuuTast OT BEPIIUHBI).
Kaxnas Bepmna terpasipa ABCD (He 0053aTelIbHO MPABUIBHOT0) COETUHEHBI OTPE3KOM
C TOYKOI1 IepeceueHuss MEANaH MIPOTUBOJIEXKAILEH € TpaHy (BCEro MOJy4aeTCs YEThIpe
0Tpe3Ka); Janee, Kaxjaas cepelnHa pedpa coelMHeHa OTPE3KOM C CepeIMHOMN
IPOTHBOIOJIOKHOTO pedpa (Tpu oTpe3ka). IMeroT 1 3TH ceMb OTpe3KOB OOIIYIO TOUKY?



4. KoHTyp IpaBMJIBHOTO TPEYroJIbHUKA CO CTOPOHON a BpalllaeTcsi BOKPYT NPsSMOii,

MPOXOJSAICH BHE €T0 Yepe3 KOHEIl €r0 CTOPOHBI O] OCTPHIM YIJIOM ¢ K 3TOW CTOpOHE.
Onpenenutb 00BEM Tena BpaleHHUS.

YTBepkIeHO Ha 3aceannu Kadepbl MaTeEMaTHIEeCKOTro aHann3a u nudepeHnanbHbIX ypaBHEHHH,
MPOTOKOI Ne OT « » 20 r.

3aBenyromuit kadeapoit
IIpenonasareins

KpuTepnn OCHUBAHUA MOAYJBHOI'0 KOHTPOJISA

Homep 3a0anusn Konuuecmeo 6annoe
1-4 20
Bcezo 80

9. OBPA3EIl DK3BAMEHAILIMOHHOI'O BUWIETA
(meopemuueckue 80NpPoCcyl K IK3aMeHy, obpazey ouiema u Kpumepuu OYeHU8AHU1)

DK3aMeH MPOBOIUTCS MO BOMPOCcaM K IPOMEXKYTOUHOM aTTecTannu. buner Ha MOAYIbHBIA KOHTPOIh
conepxuT 1 Teopernueckuii Bonpoc u 3 3amaun u3 cnrcka 100 3aga4, KOTOPHIA BBUIOKEH Ha calTe
https://sites.google.com/site/gruppamatfak/

TrOY BIO «TIOHELKWI HALIMOHAJILHBI YHUBEPCUTET»
q)aKy.]'ILTCT MAaTCMATUKU U I/IHCI)OpMaI_II/IOHHLIX TEXHOJIOTUI

Hanpaenenue noocomosxu: 01.04.01 Mamemamuxa
Mazeucmepckas npoepamma: Mamemamuxa
IIpoepamma noocomoexu: akademuyecKkas ma2ucmpamypa
Cemecmp mpemuil
Yuebnas oucyunauna eeomempus macc

BUJIET Nel

=

Hoxka3zatb Teopemy MeHenasl.

2. B mpou3BosibHOI TpeyrojipHON MUpamMuie Kax/J1as BepIInHA COeTMHEHA C TOUKOH
nepecedeHus! MeIaH MPOTUBOIOIOKHON IpaHu. [lokaxkure, 4To Mogyvaromecs TakuM
00pa3oM YeThIpe OTpe3Ka MPOXOIAT Yepe3 OIHY TOUKY, U KKl OTPE30K ACTUTCS ITON
TOYKOMN B OTHOIIEHUH 3:1 (cuuTasi OT BEPILUHBI).

3. Kaxnas Bepmnna tetpadapa ABCD (He o0s3aTenbHO MPAaBUIBHOTO) COSTMHEHBI OTPE3KOM
C TOYKOI1 IepeceueHuss MeIMaH MPOTUBOJIEXkKAIlEeH el rpaHu (BCEro MoJy4yaeTcsl YeThIpe
0Tpe3Ka); Jajiee, Kaxaas cepeinHa pedpa coeinHeHa OTPE3KOM C CepeAMHOM
MIPOTUBOINOJIOKHOTO pedpa (TpHu oTpe3ka). IMeIoT 1 3TU ceMb OTPE3KOB O0IIYI0 TOUKY?

4. KoHTyp IpaBMIIBHOTO TPEYTOJIbHUKA CO CTOPOHOM a Bpallaercss BOKPYT MpsSMoii,

IPOXOISIIEH BHE €ro Yepe3 KOHEIl €ro CTOPOHBI O] OCTPBIM YIJIOM ¢ K 3TOH CTOpOHE.
Onpenenutb 00BEM TeNna BpaleHHUS.

YTBepk/IeHO Ha 3aceJaHUU KadeIpbl MAaTeMaTH4YEeCKOT0 aHaln3a U JuQGepeHIaIbHbIX YpaBHEHUH,
pOTOKOJ Ne OT « » 20 T.




3aBenyromuit kadeapoit

OK3aMeHaTop

Kpumepuu OoUueHuesanusn IK3amena

Homep 3a0anusn Koauuecmeo oannos
1-4 25
Bcero 100

10. KPUTEPUU OLIEHUBAHUA

Ilo xypcy mpennosnaraercss MpOBEIEHUE IMPOMEXKYTOUHOM aTrTecTalMyd B BHUJE MOJYJIBHOIO
KOHTPOJISI, BBIIOJHEHNE UHAMBUAYATLHONW pabOThI M 9K3aMeHa. DK3aMEeH CHAI0T CTYJCHTHI C LIEbIO
HOBBIIIEHUS pEHTHHTA.

Pacnpeodenenue b6annos, Komopvie MoZynm nOJAy4Umb CHIYOEHNbL

6 npoyecce ulyuenus 0ucuunﬂunbl

Opranu3anmnoHHO CPC Bcero
y4eOnast paGora HNuauBuayanbHas Moay/ibHbIi KOHTPOJIb
cTyaenTa (padora B pabora (1omamHue
ayAUTOPHH) paGoThI)
Max 10 6ammoB max 10 6amnoB max 80 OamioB 100 6amoB
ILlIxana coomeemcmeusn 6ann0e HAUUOHALHOU WIKATle
Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1IKaJe Ouenka no
no mkajie | 100-6anabHoi (3x3ameH, nud depeHIIHPOBAHHBII 3a4eT) rocy/1apcTBeHHOM
ECTS mKaJje mKaJje (3a4er)
A 90-100 5 (OTAM4YHO) 3a4TCHO
B 80-89 4 (xopor1o) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTETHHO) 3a4TE€HO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOHOCTBIO ITOBTOPHOM CA4H
F 0-34 2 (Hey/10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOYKHOCTBIO TIOBTOPHOM CIIa4H P YCIOBUU
00s13aTeTbHOTr0 Habopa TOMOIHUTENBHBIX OAJITIOB

11. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE YYEBHOI'O ITPOLHECCA

HGKHI/IOHHBIe " INPaKTUYCCKHUE 3aHATHA MMPOBOAATCA B AyAUTOPUAX, OCHAICHHBIX JOCKaMH,

napramMmu.
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12. PEKOMEHJOBAHHASA JIUTEPATYPA

Ne
n/n

HaumenoBanue

Koia-Bo
IK3EMILISIPOB
B OHOJHMoTEKE

JouHY

Hanuumne
3JIEKTPOHHOM
BEPCHHU B
IbC

Ocnoenasa numepamypa

3acraBHbiii, B. II. T'eomerpuss macc [DnekTpoHHBIN
pecypc] : yueOHoe mocobue isi CTyJI€HTOB HaIpaBlICHUS
noaroroBku 01.04.01 Marematuka / B. I1. 3acTaBHbIii ;
I'OY BIIO "JloHeukuii HalUMOHAIbHBIA YHHUBEPCUTET",
Marematunueckuii pakynbreT, Kadenpa maremaTrueckoro
aHanuza u auddepeHInanbHbIX ypaBHeHHH. - JloHenxk :
[HouHY], 2017. - DOnekrponnsie mannsie (1 aiin).
http://library.donnu.ru/el/ed/1977 GL72.pdf

Marmmapos ILA. NHTerpaisl o pa3IM4YHBIM
reoMeTpuueckuM (Gurypam [DIEKTpOHHBIA pecypc|

yuebHo-MeToquueckoe mocooue / II.A. MamapoB —
Joneuk: lonHY, 2017. — Dnextponnsie nanusie (1 daiin).

Jlonoanumensnasn numepamypa

[TaBnoB A. JI. I30panHbIe pa3enbl MaTeMaTUKH: anredpa
U TeOMETpHsl: yueOHOe mocodue [DNeKTpoHHBIN pecypc] /
A. JI. ITaBnos. — Jlonenk : JlouHY, 2016. — DnekTpoHHbie
nanubie (1 daiin).

Jlypre, M. B. I'eometpus : TexHuka pemeHus 3aaad / M.
B. Jlypwe. - 2-e u3a. - M. : Yueb.-Hayd. LIEHTp JIOBY3.
obpazoBanus : duzmaraut, 2002. - 240 c.

bank M.b., bontsuckuii B.I'. 'eomerpust macc. M.: Hayka,
1987. (cKkaHMPOBaHHBIN BapUaHT Ha caure
https://sites.google.com/site/gruppamatfak/)

I'opp, I. B. J[lumamuka rupocrara, HMEIOILErOo
Heno/BWXkHYI0 Touky / I'. B. Topp, A. B. Ma3ueB ;
Honenkuii Hay. yH-T ; MH-T NpUKIIagHOM MaTeMaTUKU U
mexanuku HAH. - Jlonenk : JouHY, 2010. - 364 c.

HaxoJATcs 1o cchlike: https://sites.google.com/site/gruppamatfak/

13. HNHO®OPMAIIMOHHBIE PECYPCBbI
(c ykasanuem Hassanus u NOJIHO20 2NEKMPOHHO20 aopeca)
KoHcnekTsl nekuuid, TEeKCThl WHAMBUAYAIBbHBIX 3aJaHU, KHUTH B JIIEKTPOHHOM BHUJIE

http://eqworld.ipmnet.ru/ru/library/mathematics.htm —y4eOHUKH U JApyrue KHUTH 1O
MaTeMaTHuKe;
http://ilib.mccme.ru/ —unTepHET-0MOMMOTeKa BUutanus ApHonbaa;

http://techlibrary.ru/ —trexnuyeckas OubnuoTexa;

http://donnu.ru/science/journals —aayunsie xxypHaisl ' OY BIIO «JloHenkunii HallmOHATIbHBIN
YHHUBEPCHTETY;
http://mondnr.ru/ — MunuctepcTBo oOpa3oBanus u Hayku Jlonerkoit HapoaHoit pecriy0nuku;
http://resobrnadzor.ru/ — PecnyOnukaHckas ciyx0a MO KOHTPOJIO W Ham3opy B cdepe
00pa30BaHUs U HAYKH;



http://library.donnu.ru/el/ed/1977_GL72.pdf
https://sites.google.com/site/gruppamatfak/
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https://miktex.org/ — odunMaTbHBII CcalT CBOOOIHO pPACHIPOCTPAHAEMON HACTOJBHOU
n3gaTeabckor cucteMbl MiKTeX

https://www.sumatrapdfreader.org/free-pdf-reader.html — caiit Sumatra PDF;

http://www.winedt.com/ — opuIHanbHBIN cCalT TEKCTOBOTO penakropa WinEdt;

https://inkscape.org/ — odunuanbHbIiCAUT CBOOOJHOTO HWHCTPYMEHTa JUisi pabOThI ¢
BeKTOpHOU rpadukoii Inkscape;

https://www.wolframalpha.com/— caiitT mpoexkra WolframAlpha;

http://old.exponenta.ru/soft/Maple/Maple.asp — oOpa3oBarenbsHbIi pecypc mo Maple.

14. IIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kxoprioparuBnas nurensust JOHHY Ne 46484614);

2. MicrosoftOffice (kopmopatuBnas nunien3us JJOHHY munensus Ne 46472919);

3. MicrosoftVisualStudio (nmuensust mporpammbel DreamSpark s Beicminx y4eOHBIX
3aBEACHUN);

4. Jluuensuun GPL, Apache, BSD mns cBobogHoro mporpammuoro obecrieuenus: FreeLab,
Scilab, R Studio, Python, Eclipse, FreePascal, TriesMode, Prolog, AntuBupyc Kacnepckoro,
LinuxFedora, LibreOffice, AdobeAcrobatReader, xPDF, Blender, KOMIIAC-3D LT, Paint.NET,
Gimp.

Pabouas nporpamMmMa paccMOTpeHa 1 NepeyTBEepKAeHa Ha 3aceJaHuU Kadeapsl
¢ m3MeHeHusIMH (0e3 n3menenmii) Ha 20 TOJI.

13 2

[Tporoxoin Ne oT 20 1.

3aBenyromnuii kadeapoit

Pabovas mporpamma paccMOTpeHa U IepeyTBepKIeHa Ha 3acelaHiy Kadeapbl
¢ u3MeHeHusIMu (0e3 n3menenuit) va 20 TO/I.

ITporoxoi Ne or“ ” 20 1.

3aBenyrouuii kadenpoit

Pabovas mporpamma paccMOTpeHa U IepeyTBep K IeHa Ha 3acelaHiy Kadeapbl
¢ u3MeHeHusIMu (0e3 n3menenuit) Ha 20 TO/I.

13 2

ITporoxoi Ne oT 20 1.

3aBenyrouuii kadeapoit




