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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K 0CHOBHBIM LeJIsIM OCBOCHHS JUCHUILIMHBI «/{UCKpeTHAs MaTEMaTHUKa
CIEAYET OTHECTH:

- BOCIIUTAHKE Y CTYJIEHTOB 00IIIell MaTEMaTUYECKON KyJIbTYPHI;

- IpUOOpETEHUE CTYACHTAMH IIUPOKOr0 Kpyra MaTeMaTHYeCKUX 3HaAHUH, yme-
HUM U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHAYKTUBHOMY U JIEAYKTUBHOMY MBIIII-
JICHUIO Hapsy C Pa3BUTHEM MaTEMaTUYECKON HHTYULIUU;

- YMEHHE CTYJICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO M3YYECHUS y4eO-
HOM Y HAay4YHOW JINTEPATYPBI, COAECPKAILEY MATEMATUUYECKUE CBEICHUS U PE3yJIbTa-
THI;

- - ¢opMHUpOBaHUE y CTyJAE€HTa TpeOyeMoro Habopa KOMIIETEHIINI, COOTBET-
CTBYIOILIMX €r0 HANPaBJICHUIO OJTOTOBKU U OOECIEUNBAIOIINX €r0 KOHKYPEHTOCIIO-
COOHOCTb Ha PbIHKE TPy/a.

K ocHOBHBIM 3a1a4aM OCBOEHUSI TUCHUIUINHBI «J[MCKpeTHas MaTeMaTUKa
CJIEyET OTHECTH:

- OCBOGHHUE CTYyJICHTAaMU OCHOBHBIX MOHATUN, METOJOB, (POPMUPYIOIIUX 00-
IIYI0 MaT€MaTUYECKYIO0 MOATOTOBKY, HEOOXOIUMYIO JJIsl YCIEIIHOTO PEUICHHs BaX-
HBIX JIJI IPAKTUYECKUX MPUIIOKEHUH 3a/1a4 ONTUMH3ALINH;

- MOATOTOBKY CTYJEHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBAIU(PUKALUOH-
HOI XapaKTepHUCTUKOW OakanaBpa MO HANpaBJICHHUIO, B TOM uucie (popMupoBaHHE
YMEHUN MCMHOJIb30BaTh OCBOEHHBIE MATEMATHYECKHE METOAbl B MpodeccCHOHaIbHOM
NS TENBHOCTH.

2. Mecro nucuuiuiaabl B cTpykrype OOII 6akanaspuara

Jucnummaa «JluckpeTHass MaTeMaTHKa» OTHOCUTCS K 00s3aTeIbHOM YacTH o0paso-
BaTenbHOro 0s10Ka. Ee nzydyenue odecrneunBaeT n3y4eHue JUCIUILINH:
B ob6sazamenvhoti yvacmu:
- MaTeMaTUYeCKasl JJOTUKA U TEOPHS aJrOPUTMOB B ITPAKTUKE MIPOrPaMMUPO-
BaHMS B paMkax «OcHoBbI U Ty;
- 0a3bl 1aHHBIX B paMkax «OcHOBBI UTy;
- CETH U TEJIEKOMMYHHMKALUU B paMKax «JKcIuryaTauus cpeacts BT»
B uacmu, popmupyemoti yuacmnuxkamu obpazoeamenbHbix OMHOUEHULL:
- OCHOBBI IporpammupoBanuu B pamkax «MT texnomnoruu B KUCy;
- popmanbHas noruka B pamkax «IIpoektuposanue [10 u UCy;
- TEOpUS BEPOSITHOCTEM M MaTeMaTUYeCKasi CTaTUCTUKA B pamMKax «JlonoyiHu-
TeJIbHAs MaTEMaTUYECKas MOJArOTOBKAY;
- Teopusi H(popMaluu B paMkax «JlonmogHuTenbHas MaTeMaTuyeckas moro-
TOBKa»
- aJITOpUTMHU3ALMS U TporpammupoBanue B pamkax «MT pazpaboTkar
- OCHOBBI MOJICJIMPOBAHUSA MH(POPMAIIMOHHBIX IMpoleccoB B pamkax «lIpo-
extupoBanue [10 u UC».
B oucyunnunax no evloopy cmyoenmos:
- busHec-muianupoBanue UT pazpaboTku.



3. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs N0 AUCHHUILINHE,
COOTHECEHHbIEe € NJIAHMPYEMBbIMH Pe3yJbTAaTaAMH OCBOEHUSI 00pa3oBaTeIbHOM
NporpamMmblI

B pesynbrare ocBOCHHS TUCHUIUIMHBI y oOydaronuxcs GOpMUPYIOTCS CIEAYIONINE
KOMITETEHUIMU U JOJKHBI OBITh IOCTUTHYTHI CIIEAYIOIINE pe3ybTaThl 00yUeHHUs Kak

sTan GOPMHUPOBAHUS COOTBETCTBYIOIIUX KOMITCTEHITHIA:

Kon B pe3yabrarte ocBoenusi | [lepeueHb miIaHMpyeMbIX pe3yJibTa-
Kommnerenuuu | o0pa3oBareibHOU MPO- TOB 00y4eHUS M0 JUCHUILJINHE
rpaMMbl 00y4YaroLumncs
J0JI2KeH 00J1a1aTh
YK-1 CnocobGeH  oCyIIeCTBIISITh | 3HATh:

MOMCK, KpUTHYECKUN aHa- | OCHOBBI BBICIIICH MaTEMaTUKH,

a3 W cuHTe3 uH(opMa- | HHPOPMa-TUKHA U MPOrPaAMMHUPOBAHHUS

UM, TPUMEHATH CHUCTEM- | YMeETh:

HBIA TOAXOJ JJisl peuieHus | Pemath OCYIIIECTBIISITh TIOMCK,

ITOCTABJICHHBIX 3a/Ja4 KpUTHYE-CKUA aHaIM3 W  CHUHTE3
uHpopMamn TSI pelieHust
CTaHJAPTHBIX  MPO(dEeCCHOHATb-HBIX
3aj1a4.

Baanern:
CriocoOHOCTAMH HCIIOJIb30BaTh
CUCTeMHBIM TMOJX0J B paboTe HaL
MMOCTaBJICHHBIMH 3a7ja4aMH

OI1K-1 Crniocoben MPUMEHSTH | 3HAeT OCHOBBI BBICIIEH MaTEMATHKH,

CCTEeCTBCHHO-HAyYHbIC ¥ | HHPOPMATHKHU U MMPOTPAMMHUPOBAHUS.

oOIIenH)XCHEPHBIC 3HAHUS, | YMeeT peuaTth CTaH/IapTHBIC

METOJbI MaTEMaTUYECKOTO | MPOo(deCCUOHAIbHBIC 3aJaun c

aHallu3a © MOJEJIMPOBA- | IPUMEHEHUEM €CTECTBEHHOHAYYHBIX

HUS, TEOPETUYECKOTO0 U | U OOILIEUHKEHEPHBIX 3HAHHWM,

AKCIIEPUMEHTAIBHOTO HMC- | METOJOB MAaTEMATUYECKOTO aHAIN3A U

cienoBaHus B Mpodeccuo- | MOACTUPOBaHUS.

HaJILHOM JIeATCIbHOCTH Buageer MeTogaMu TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO  MCCJIEA0BAHUS
00BEKTOB poQeCCUOHATILHOMN
JIESATCIBHOCTH.

4. CTpyKTYypa " coepKaHne TUCHUILTHHbBI

OO0mast TpyJI0EMKOCTh MUCIUIUIMHBI COCTaBIsieT 4 3a4eTHhIC €IWHUIIBI, T..
144 axanemudeckux 4aca (M3 HUX /2 4yaca — CaMOCTOATENIbHAs paboTa CTYJEHTOB).

HuctumnuHa «/uckpeTHas MaTeMaTHKay M3y4daeTcsl Ha TPETbeM Kypce B Iisi-
ToM cemecTpe. [Ipu 3ToM Ha Jekuu BeIACIsIIOTCS 2 4yaca B Henento (36 JacoB), Ha
paKkTUYECKHE 3aHATUS — 2 yaca B Heento (36 yacoB), popma KOHTPOJIS - SIK3aMEH.
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CrpykTypa U coiep’KaHWe OUCUUILIMHBI «JlUCKpeTHas MaTeMaTHkKa» MO CPOKaM U
BUJaM padboTel oTpaxeHsl B [Ipunoxxenun 1.

Copepxanue pa3aesioB IMCHUATIIAHBI
BBenenue
[Ipenmer, 3agaum U coaepKaHue AUCUUILTMHBI. OCHOBHBIE ATallbl Pa3BUTHUS TUCIU-
miMHbl. CTPYKTypa Kypca, €ro MECTO U POJIb B MMOJITOTOBKE CIICIIUAIIMCTA, CBSI3b C
JIPYTUMU JTACIUILIMHAMMU.

Paszpnen 1. MHOKeCTBA M COOTBETCTBHS.

MmuoxectBa. CriocoObl 3a1annss MHOXKeCTB. Onepaiuu HajJ MHOKECTBaMHU, CBOWCTBA
onepauuid. COOTBETCTBUA MEXKIYy MHOXecTBaMHU. [IpsiMoe mpon3BeeHuE MHOKECTB.
CniocoObl 3amanus cooTBercTBHA. Kommosumus coorBercTBuil. OTOOpakeHUs, UX
cBoiicTBa. OyHKIMOHAIBHBIE 0TOOpaxeHusl. OTHOIIEHHs] HA MHOKECTBE. buHapHbIe
OTHOLIEHUS. 3aMbIKaHUE OTHOIICHU. OTHOLIEHUS SKBUBAJICHTHOCTHU U MOPSIKA.
Paspgen 2. DjieMeHTBI MATEMATHYECKOM JTIOTHKH.

Bricka3biBaHus U gorudeckue cBs3ku. Gopmyribl IOTUKH BbICKa3biBaHUM. OO01Ie3Ha-
YUMBbI€, BBIIIOJHUMBIE U NMPOTHUBOpPEUUBbIE (opMyJibl. OCHOBHBIE 3aKOHBI JIOTHKH.
byneBsl ¢yHKunu. J(M3BbIOHKTUBHBIE U KOHBIOHKTHBHBIE HOpPMasbHbIE (OPMBI.
VYnpomienue Gopmbl 3anucu Jiornyeckux QyHkuuid. bynesa anreOpa u teopus MHO-
xecTB. [lonnble cucreMsl nornueckux GyHkuui. [lonunom XKerankuna. [IpeaukaTs.
Pa3znen 3. daementsl Teopuu rpagos.

OcHoBHBIE NOHATHS Teopuu rpadoB. Onpenenenus rpagos paziauuHoro tuma. M3o-
Moppu3M. MaTpUUHbIE U YKCIOBBIE XapakTepUCTHKHU Tpados. Yactu rpada. Mapi-
PYTHI U CBA3HOCTh. BepimHHas CBA3HOCTh U peOepHasi CBA3HOCTh. JlepeBbs U LIUKIIBI.
MuHuManbHbIE MapIIPYThl B HATPY>KEHHBIX rpadax. DxcTpemanbubie rpadel. Heko-
TOpbIE TPUKJIAJHbIE 33]1a4l TEOPUU TpadoB.

5. OﬁpaSOBaTeHLHbIe TCXHOJOTHH, IPUMECHACMBbIC IIPH OCBOCHUHU JUCIIUILINHDBI

Metonuka mpenoiaBanus AUCIUIUIMHBL «J{MCKpeTHass MaTeMaTuKay W peaju-
3aIMsi KOMIIETEHTHOCTHOTO TMOJIX0/1a B U3JIO)KEHUH U BOCTIPUATAU MaTepuasia mpeay-
CMaTPHUBAIOT UCIOJIb30BAHUE CIEAYIONINX aKTUBHBIX U WHTEPAKTUBHBIX (HOPM Mpo-
BEJICHUS TPYIIIOBBIX, HHANBUIYAIbHBIX, ayIUTOPHBIX 3aHATUNA B COYETAHUU C BHEa-
YAUTOPHOW paboTO C 1enbio (GOPMHPOBAHUS M Pa3BUTHS MPOQPECCHOHATBHBIX
HABbIKOB 00YyYaIOUINXCA:

— 3allliTa U WHIWBHIYyAIbHOE OOCYXKICHUE BBHITIOJHACMBIX ITAllOB PacyeTHO-
rpaduyueckux pador;

- TIPUBJICYCHHE JIYUIINX CTYJIECHTOB K KOHCYJIbTHPOBAHHUIO OTCTAFOIIIHX.

— MOJATOTOBKA, MPEACTaBICHUE U 00CYKIEHUE MPe3eHTAIMi Ha CEMHUHAPCKUX
3aHATHAX;

— OpraHU3alus M MPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUIA CTYACHTOB B (hopMe
0JIaHKOBOTO TECTUPOBAHUS;

— TMIPOBEICHUE WHTEPAKTUBHBIX 3aHATUH MO MPOIEAYpPE MOATOTOBKUA K WHTEP-
HET-TeCTUPOBAHHUIO Ha caiiTax: I-exam.ru, fepo.ru;

— WCIOJIb30BAaHUE WHTEPAKTUBHBIX (HOPM TEKYIIET0 KOHTPOJsS B opMme ayau-
TOPHOTO U BHEAYJUTOPHOTO HHTEPHET-TECTUPOBAHUS;



UTOTOBBII KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE 10 MATEMAaTHKE C YYETOM PE3YJib-
TaTOB BBIIIOJIHEHUSI CAMOCTOSITENIbHBIX PadoT.

VY aenbHbI BEC 3aHATUMN, IPOBOJAUMBIX B MHTEPAKTUBHBIX (OopMax, ONpPEIEIICH
IJIABHOM 1eNbl0 00pa30BaTeNIbHOM MpOrpaMMbl, OCOOEHHOCTBIO KOHTHHIEHTa 00Y-
YaIOLUXCS U COIEPKAHUEM JTUCLHUILINHBI «JIMCKpeTHAas MaTeMaTUKa» U B LEIOM 110
aucuuIuinHe coctasisieT 30% ayauTOpPHBIX 3aHATUNA. 3aHATUS JEKIMOHHOIO THIIA
coctaBisitoT 50 % OT 00beMa ayIUTOPHBIX 3aHATUH.

[IpoBenenne 3ansatuii B 2020 — 2021 y4. rogy npeaycMaTpuBaEeTCS TAKXKE B
Ims.mospolytech.ru Ha ocHoBe pa3paboTaHHOTO Kadeapoi «MareMaTHKa» 3JICK-
TPOHHOTO 00pazoBarTenbHOro pecypca (30P):

e JIMCKpETHAas MaTeMAaTHKa.
Pa3paboTtannsiii DOP BKiIIOYaeT TPEHUPOBOYHBIN U UTOTOBBIN TECTHI.

6. OueHouHbIe CpPeACTBA AJISl TEKYLIEro KOHTPOJISl yCIeBAeMOCTH, IPOMEKYTOY-
HOHM ATTECTALMH MO MTOraM OCBOCHHUSl JUCHMILUIMHBI M y4eOHO-METOAMYECKOe
o0ecrmevyeHne CaMOCTOATEILHON Pad0ThI CTYICHTOB

B mporecce 00y4eHHS HCTIONB3YIOTCS CISAYIONNE OICHOYHBIE (DOPMBI caMo-
CTOATEIILHON pabOThI CTYJCHTOB, OIIEHOYHBIC CPECTBA TEKYIIET0 KOHTPOJIA yCIieBa-
€MOCTH U TIPOMEKYTOUHBIX aTTeCTaIUi:

- 0IHA pacyeTHO-Tpaduyeckasi padora.

PacuerHo-rpaduyeckas padora.

E€ kpaTkoe conepxkanue:

Onepannu HaJ MHOKECTBAMU. TPaH3UTUBHOE 3aMBIKAHUE OTHOLIEHHUS, AIITOPUTM
VYopmonna. Anrebpanueckue CTpYKTyphbl. DJIEMEHThl MaTeMaTUYecKou joruku. He-
OpPUEHTHUPOBAHHBIN U OPUEHTHUPOBAHHBIN Tpadbl, MUHUMAIbHBIA OCTOB rpada.

OueHOYHbIE CpENICTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKJIIOUYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3a7aHusi B (opMe OJTaHKOBOTO TECTHPOBAHUS JUIsI KOHTPOJIS
OCBOCHHS 00yUYaIOIIUMHUCS Pa3IesioB AUCIUIUTHHBI, ipreM PT'P.

OOpas1pl TECTOBBIX 3a/aHuid, 3agaHuii PI'P, KOHTpOJIbHBIX BOMPOCOB U 3aja-
HUMN JJIs1 IPOBEJICHUS TEKYIIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJIETOB MPUBE/ICHBI B
[Tpunoxenun 2.

6.1. ®oHI OLIEHOYHBIX CPEJCTB /JIs NPOBeJAeHUsI MPOMEKYTOUHOIM

ATTecTanuu 00Y4YAIUXCH MO0 JTUCHUILINHE «/[MCKpeTHAs MaTeMaTHKA

6.1.1. [TepeueHb KOMIIETCHIIMH C YKa3aHUEM ATAroB UX (POPMHUPOBAHUS B MPOIIECCE
OCBOEHHMS 00pa30BaTEIbHON IPOTPaAMMBI.
B pe3ynbTaTe 0CBOCHHUS TUCHUILITUHBI (POPMUPYIOTCS CIETYIONME KOMIIETEHIIUU:

Kona B pe3yabTaTte ocBoeHHs 00pa30BaTeIbHOI MPOrpaMMbl 00Y-
KOMIIETEHIIUM YAKLIUICH J0JI5KeH 00J1a1aTh
YK-1 CriocoOeH OCyHIECTBIISITh MOWCK, KPUTUYECKUNM aHAIU3 M CUHTE3

uHbOpMaIlMU, MPUMEHSATh CUCTEMHBIN MOJXOA ISl PELICHHsS IO-
CTaBJICHHBIX 3a]1a4




OIIK-1

CHOHAJIbHOM ACATCIIBHOCTHU

CriocoOeH MpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIICUHKEHEPHBIE
3HaHUS, METOJbl MaTeMaTHYeCKOTo aHaju3a M MOJCIUPOBAHMS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO MCCIeI0BaHus B mpodec-

B mporecce ocBoeHus1 00pa3oBaTeIbHON MPOTPaMMEI JIaHHBIE KOMIICTCHITUH, B
TOM YHCJIE WX OTICIbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS TOATAITHO B XOJI€ OCBOCHUS
00yYaromyMUCs TUCIUILIMHBI B COOTBETCTBHU C YY€OHBIM TUTAHOM U KaJCHIapHBIM
rpadukoM yueOHOro mporiecca.

6.1.2. Onucanue nmoka3areJsieil 1 KpuTepHeB OLIEHUBAHUS KOMIIETeHIM,
(hopMHpPYyeMBIX 10 HTOTaM OCBOEHHS TUCHUILIUHDBI, ONMCAHUE IIKAJI

OIICHUBAHUA

[Toka3zaTenem OLCHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3/IMYHbIX 3TallaX HUX ¢)0pMI/IpO-
BaHMUJ ABJIACTCA AOCTHXKCHUC 06y‘laIOIHI/IMI/IC5I INIAHUPYCMBIX PC3YIIBTATOB O6Y“IGHI/I5[
110 JUCHUITIIINHC.

VYK-1 CnocoGeH ocymecTBIsATh NOUCK, KPUTHYSCKUI aHaIN3 U CUHTE3 MH(OPMAIUH, TPUMEHATh CUCTEMHBIN

NoAXOd st pCHICHUA ITOCTABJICHHBIX 3a/1a4

IToxa3zarenn Kpurtepun onenuBanus
2 3 4 5
YK-1.1
YK-1.2
YK-1.3

OIIK-1 Cnoco0eH NpuMEHSTh €CTECTBEHHOHAYUHbIE U OOIENHKEHEPHbIE 3HAHUS, METO/bl MaTeMaTH4YECKOIO

aHaJIM3a U MOJACIIMPOBAHUSA, TCOPECTHICCKOT'O U SKCIICPUMCHTAJILHOIO UCCIICAOBAHHA B HpO(i)GCCI/IOHaJ'IBHOI\/’I JACs-

TEIbHOCTH
Kpurepumn oueHnBanus
IHoka3zarennb
2 3 4 5

OIIK-1.1. OO0yuaromuiicst neMoH- | OOyuarommmiics je- OO6yuarommiicst 1eMoH- | OO0yJaromuiicst
3HaeT OCHOBBI | CTPUPYET IOJHOE OTCYT- | MOHCTPUPYET HENON- | CTPUPYET JIOCTATOYHO | JEMOHCTPHUPY-
BhIcIIeif  Ma- | CTBHE WIH HEJOCTATOYHOE | HOE COOTBETCTBHE riyookue 3HaHUSA | €T IOJIHOE CO-
S COOTBETCTBUE 3HAHUU | 3HAaHWH ITpOrpaMMe: KOHTPOJIMPYEMBIX OTBETCTBUE

’ KOHTPOJIMPYEMBIX pa3fie- | IOMYyCKalTCs OMMO- | pa3/ienoB TUCHUIUIMHBI, | 3HAHUI Mpo-
HHQOPMATHIH JIOB MaT€MaTUKHU: KM, IPOSIBIISIETCS HE- OTBEUAaeT Ha BCE BO- | paMMe JUC-
U TpOrpaM- | ye crocobeH apryMeHTH- | JOCTATOYHOE, TO- NpOCBl, B TOM YHCJIE | IUTUTHHBI,
MHPOBAaHMUA. pOBaHHO M MOCICAOBA- | BEpXHOCTHOC 3HAHUE JOTIOJIHUTENbHBIE. B TO | TOrMYHO U ap-

TENbHO M3J1araTb MaTepu- | TEOPUH, CYyTH METO- K€ BpeMsl IIPH OTBETE | TyMEHTHPO-

aJI, HCIIPAaBUJIbHO OTBCYACT

noB. [l moyyeHus

JOTyCKaeT Hecyle-

BaHHO OTBCYA-
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Ha JOIIOJJHHUTCIBbHBIC BO-
IIPOChI WM 3aTPYAHACTCA
C OTBETOM

MPABUIILHOTO OTBETA
TpeOyIOTCSl YTOUHSIO-
1€ BOIPOCHI.

CTBCHHLIC  TIOTPCHIHO-
CTH HJIM Aac€T HCAOCTa-
TOYHO ITOJIHBIC OTBCTHI

€T Ha BCE BO-
MPOCHI, B TOM
qUCIIe JOTOJI-
HUTEIIbHBIC,
ITOKAa3bIBACT
BBICOKHUH ypO-
BEHb TEOPETH-
4eCcKOH IIOAr0-
TOBKH

yMeTh:

UCIIOJIb30BATh
MOHSATHUSA, MO-
Jend U ajiro-
pUTMBI  JTHC-
KpeTHON Ma-
TEMaTUKHU NS

OO0yuaromuiicst moKa3bIBa-
€T HEeJIOCTAaTOYHOE YMEHUE
OPUMEHSTH TEOPHIO K pe-
HICHUIO MpeJiaraeMbIX
3a/1a4, AOIMYCKaeT rpyonie
OLIMOKYU IPU PEIICHUN
3a/1a4 UM BOOOILIE pele-

OO0yuarommiics ne-
MOHCTPHPYET HEIoJI-
HOE COOTBETCTBHE
CIICIYIONIMX YMCHUM:
pelieHue 3aja4, yme-
HHE T0JIb30BaThCs Me-
TOJaMU MaTeMaTu4de-

OOyyJaromumiicss TeMOH-
CTPUPYET YaCTUYHOE
COOTBETCTBUE CJIEY-
IOIIUX YMEHUI: TpU-
MEHSTh TCOPETUUCCKUE
METO/IbI K PEIICHUIO
3aJa4. Y MEHHUS OCBOC-

OO0yyvarommiics
JIEMOHCTPHPY-
€T YMEHHE
PUMEHSATh
TEOPUIO K pe-
IICHUIO TIPEe/I-
JaraeMbIX 3a-

pelieHus HUS 33]]a4 OTCYTCTBYIOT, ckoit pusuku. B pe- HBI, HO JIOTTYCKAIOTCS Ja4, IPaBHUIIb-
MPUKJIAHBIX | HEMPABUIBHO OTBEYACT HA | MICHHUH 3a/1a4 MOT'YT HE3HAYUTEIILHBIC HO U TIOJTHO
3aza4 JOTIOTHUTEJIbHBIC BOIPO- | COAEPkKAThCs rpyOble | OMIMOKU, HETOYHOCTH, | CTPOHTH pellie-
CBI, CBSI3aHHBIC C U3yYaB- | ONIMOKH, IPOSIBIIICTCS | 3aTPYAHCHHS IIPHU pe- HUS MaTeMa-
HIMMHCS B Kypce MaTeMa- | HeJOCTaTOYHOE yMe- | IICHHUHU 3a]a4, HE BIU- | THUECKHUX 3a-
TUYCCKUMHU METOJAMH U HUE MPUMEHSATH T€O- | SIOIIHe Ha oOmmid X0 | gad. CBoOOIHO
MOJICTISIMU  WUJTU 3aTPYA- PHIO K PEIIECHUIO peleHus MPUMEHSIET
HSIETCSI C OTBETOM npeiaraeMbIx 3ajad. pHOOpeTeH-
HbIE YMEHHUSI B
CUTYaITUAX T10-
BBILLIEHHOU
CJIO)KHOCTH.
BJIA/IETh! OOGyuarommiics He Biajge- | OOyuaromuiics Bia- OO6yuatromuiicst ya- OO6yuaromuiicst
Ha OCHOBE | €T WJIM B COBEPILIEHHO HE- | JIeeT MaTeMaTHYEeCKU- | CTUYHO BIIAJIeeT METO- | B MOJHOM O0b-
3HaHHUS  OC- | JIOCTATOYHOU CTCTICHH MU METOJIaMH B HE- JTaMH MaTEMaTHKH, eMe BJIaJIeeT
HOBHBIX Me- | BIajeeT MOJTHOM 00beMe, 10- | HaBBIKA OCBOEHBI, HO MaTemMaTuye-
TOJIOB TECOPUU | HABBIKAMH IMPUMEHEHUS MTyCKAIOTCS 3HAYH- JIOITYCKAIOTCS HE3HAYU- | CKUMHU METO-
MHO>KECTB, TEOPETUUECKOro anmnapara | TelbHbIe OMIMOKH, TeNbHBIE OTUOKY, He- | AaMu, CBOOO-
MaTeMaTHuye- | ¥ pa3UYHBIX MaTEMaTH- | MPOSBIIICTCS HEMIO- TOYHOCTH, 3aTPy/IHE- HO MPUMEHSIET
CKOH JIOTHKH, | YeCKUX METOJOB K pellle- | CTaTOYHOCTH BIaje- HUS TIPU aHATUTHYE- MOJTy4YeHHBIC
TEOpUH Tpa- | HUIO 3aja4 HUS MAaTEMAaTHYECKOW | CKHX OIeparfusx, Ie- HAaBBIKU B CH-
¢dboB MmeToaU- TEXHHUKOMW, UCTIBITHIBA- | PEHOCE YMEHHI Ha HO- | TyallHsX IO-
KOW WX TMpH- €T 3HAYMTENIbHBIC 3a- | BBIC, HECTaHapTHBIC BBIIIICHHOM
MEHEHUS ISt TPYJIHEHUS MPU TPU- | CUTYaIlHUH. CJIOKHOCTH.

peueHust
npodeccuo-
HAJIBHBIX 3a-
a4

MCEHCHHNU HABBIKOB B
HOBBIX CUTYallHUAX.

[ITxana orieHMBaHUA PE3yIbTATOB IPOMEKYTOUHOU aTTECTALIUU U €€ OIIMCAHUE:

®opMa MPOMEKYTOUYHOM aTTECTALMM: IK3AMEH




[TpomexyTouHas aTTectanus OOydaroImUXcs B opMe 3K3aMeHa MPOBOAMUTCS
M0 pe3yJbTaTaM BBINOJIHEHUS BCEX BHJOB yueOHON paboThl, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM I10 JIAaHHOW JUCIMIUIMHE, IPU 3TOM YYUTBHIBAIOTCS PE3YNIbTATHI Te-
KYIIEro KOHTPOJISl yCIIEBAEMOCTH B TeueHHe cemecTpa. OlleHKa CTENEHU JOCTUKEHUS
00y4aroNIMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB 00YYEHUS MO AUCIUIUIMHE MTPOBOIUTCA
npernojaBareseM, BEAYIIUM 3aHITHS 110 AUCIUILUIMHE METOJIO0M IKCIEPTHOM OIECHKH.
[To uToram nMpomMeXKyTOYHON aTTECTALMU 10 JUCIUIUIMHE BBICTABIISIETCS OIIEHKA «OT-
JUYHO», «XOPOILIO», «yIOBIETBOPUTEIBHO» WU «HEYJOBIETBOPUTEIBHOY.

I[IIkaja oueHUBaHUSA Onucanue

BelmosnHeHsI Bce 00s13aTeIbHbIE YCJIOBHS MOATOTOB-
KM CTYAE€HTa K IPOMEKYTOYHON aTTecTaluM,
IIPELYCMOTPEHHBIE ITPOrpaMMoil aucuMIuivHbl. Cry-
JEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMU, YMEHUU,
HABBIKOB I[I0KAa3aTessiM, NPUBEICHHBIM B TaOIMIAX,
OtnraHO ONEpUPYET NPUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMH,
HAaBBIKAMH, MPUMEHSAET UX B CUTYalUSAX IOBBIIIEHHON
CIOXHOCTH. [Ipu 3TOM MOTryT OBITH JOMYIIEHBI HE3HA-
YUTEJbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IpHU
IIEPEHOCE 3HAHWM W YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIE 33J1a4U.

BrinosHeHs! Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOB-
KM CTYAEGHTAa K TNPOMEKYTOYHON aTTecTaluM,
MIPEAYCMOTPEHHBIE TPOTrpaMMON JTUCHMIUIMHBL. CTy-
JEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUU,
Xoporo HABBIKOB IMOKa3aTelisiM, NpPHUBEACHHbIM B Ta0OJMLIAX,
ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMHU. B TO ke BpeMs IIpU OTBETE AOIYCKAET He-
CYILIECTBEHHBIE ITOTPEIIHOCTH, 3a1a4M PEIIACT C HEO-
YyeTaMi, He BIMSAIOIIMMU Ha OOIIKN X0 pelIeHHUS.

BrImtotHEHBI Bce 00si3aTeIbHbIE YCJIOBHS MOATOTOB-
KM CTyJIeHTa K TIPOMEeKYTOUYHOi aTTecTaluH,
MPEIYCMOTPEHHBIE TMPOrpaMMOi JAUCHHMIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHU,
HABBIKOB TIOKAa3aTellsiM, TNPHUBEACHHBIM B TaOIMIAX,
Y 10BIETBOPUTEIBHO | ONIEPUPYET MPHUOOPETCHHBIMH 3HAHUSIMHU, YMEHUSMH,
HaBbIkaMu. Ho Toka3piBaeT HEriyOOKWe 3HAHWS, MPHU
OTBETE HE JOIMYCKAET TPYyOBIX OIMMOOK WU MPOTHUBO-
peunii, omHako B (OPMYIHPOBAHUH OTBETa OTCYT-
CTBYET JOJIKHAsI CBSI3b MEXIY aHAIM30M, apTryMEHTa-
nMed M BBIBOJAMU, B PEIICHUM 3aJlad MOTYT COJEep-




XKaThCsl TpyOble OmMOKU. J[J1s1 mosydeHus: mpaBUIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIOIIME BOTIPOCHI.

He BpinosiHEHBI 00s13aTe/IbHBIE YCJIOBHS MOATOTOB-
KM CTYJAE€HTa K TNPOMEKYTOYHON aTTecTaluH,
MPEAYCMOTPEHHBIE MporpamMmMon aucuuiuinasl, WMIJIN
CTYZIEHT JIEMOHCTPUPYET HETIOJHOE COOTBETCTBUE 3HA-
HeynoBneTBOpUTENBHO | HUIl, YMEHHWI, HaBBIKOB IMPUBEJCHHBIM B TaOaHIax,
JIOTIYCKAIOTCA 3HAYUTENbHBIE OIIMOKHU, MPOSIBIAETCS
OTCYTCTBUE 3HAHWUW, YMEHUW, HABBIKOB IO POy IMOKa-
3aTeNel, CTYICHT UCTBITHIBAET 3HAYUTEIbHBIE 3aTPYI-
HEHHSI IIPU OTIEPUPOBAHNM 3HAHUSIMU U YMEHUSIMU.

DOoHIbI OLEHOYHBIX CPEICTB IPEICTABJICHbI B NMPWIOKEHUN 2 K padouei
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecnieuyeHne JUCHUIINHbI
a) OCHOBHAs JIMTepaTypa:

1. Aot C.M., HaGe6un A.A. JluckpeTHast MaTeMaTHKa. AITOpuTMbL: Teopust u
npaktuka / M.: JIMK Ilpecc, 2019. 282 c.

2. Kypc nexumii. 1eMeHThI TUCKPETHOM MaTeMaTuku: yuyeoHoe nocoobue // B.B. Ilo-
kazees, [ '.B. Uepkecora, B.1. Matsam, M.H. Kupcanos. M.: 2006. 239 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. OBHuH A.}O. 3agaunuk no quckpetHoit matematuke. M.: Kamxnbiil tom «JINb-
POKOMy, 2012.

2. Matsam B.U. DneMeHTHI nuckpeTHON MaTeMaTuki. OCHOBHBIC TTOHATHUS U OTIpe/ie-
nenus. M.: MAMMU, 2005. 176 c.

3. [TycroBoiitoB H.H. Psaapl. JluckpeTHas marematrnka. MeToaudeckue yKa3anust Jist
CTYAEHTOB AHEBHOTO oTAenaeHus. M.: MI'TY «MAMI», 2010. 64 c.

4. KupcanoB M.H. I'pader B Maple.3agauu, anroputmel, mporpammsl / M.: dusmar-
aut, 2007. 168 c.

B) MpPOrpaMMHoe o0ecrieueHue U HHTePHET-pecypcehl:

[TporpammHOE oOecrieueHne He IPeayCMOTPEHO.

WHTEepHET-pecypCchl BKIIIOYAIOT Y4eOHO-METOAMUYECKUE MaTepHajbl B DJICK-
TPOHHOM BHj€, MpeJAcTaBlIcHHBIC Ha caiite mospolytech.ru B pasaene: «llentp ma-
TemMatudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTel KOHTPOJIBHBIX 3aJaHHMi M0 AMCHUIUIMHE MPEACTABIECHBI Ha CalTax:
http://i-exam.ru, http:// fepo.ru.
[Tone3nbie y4eOHO-METOUUECKHE W WH(POPMAIIMOHHBIC MAaTepUaNbl MPEICTaB-
JICHbl Ha CaWTax:
http://exponenta.ru,
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http://i-exam.ru/
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http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Iepeuenp pecypcoB HH(OOPMALMOHHO-TEIEKOMMYHUKAITMOHHON cetn «JH-
TCPHCT» MJIsI OCBOCHUA JUCHUILIIMHBI!
www.matematikalegko.ru>studentu, www.i-exam.ru.

I/IHTepHeT-pecprI)I BKJIFOUAKOT yLIe6HO-M€TOILI/I‘I€CKI/I€ MaTcpualibl, IIPCACTAB-
JIEHHbIE Ha CauTe 3HCKTpOHHO-6H6HHOT€‘IHOI?I CUCTCMEI HBI[aTeJ'IBCTBa Jlanp
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTs! 110 BrICIIEH MaTeMaTHKE.

Ka)KI[Hﬁ CTYACHT O6€CHC‘{CH HHAWBUIYAJIbHBIM HCOTPAHUYCHHBIM AOCTYIIOM K
AIIEKTPOHHBIM OMOJIMOTEKaM YHHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x snextponzO-6uGIHOTEUHBIM

cucteMaM (JIEKTPOHHBIM OMOIMOTEKaM):

e Ne norosopa.
I /;[ DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banusi koJ1eKIuii
JAOCTyna
OBC «M3parenbctBa Jlanby | JloroBop Ne  73- | MHXKEHEPHO-TEXHUYECKUE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenscTBO «MAaIIHHOCTPO-
EIl/17 ot 28.05.2017. | 28.05.2017. eHHe»;
(e.lanbook.com) WHxeHepHO-TeXHUUECKHE HAYKH
— N3narensctBo MI'TY nMm. H.O.
baymana;
1 NnxeHepHO-TeXHUYECKHE HAYKU
— N3narenbcTBO «@UMATINTY,
DKOHOMUKA U MEHEJ[KMEHT —
NznarensctBo «@auHTa» 1 38
KHHUT U3 Ipyrux pasnenos ObC
(cM. caliT yHuUBepcHUTETa pa3ies
O6ubnmoreka)
5 9BC «Kuura®ounma Ha odopmiienun Komnexuust u3 172405 uznanuit
(knigafund.ru)
Hayunas anexkTpoHHas | CBOOOIHBIIM 1134165 nayuynsix cTaTei
3 oubmuoreka «KUBEPJIE- | moctyn
HUHKA»
(www.cyberleninka.ru)
4 OBbC «Polpred» [TocTosiHHBIH 0630p CMU (apxuB myOsuKamnuii
(polpred.com) JOCTYTI 3a 15 ner)
Hayunas smekTpoHHas [TocTostHHBIM 3800 HaMeHOBaHUH KYpPHAJIOB B
5 oubnuoreka JOCTYII OTKPBITOM JOCTYIIE
e.LIBRARY.ru
JlocTyn K 3JeKTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcam U3/1aTenbCcTBa «Poccuiickuit SpringerProtocols;
SpringerNature donn Dynnmamen- | SpringerMaterials;
tanbHbIx Hccmemo- | SpringerReference;
5 BaHU» ot | zbMATH:;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 ¢ npu-
JIO’)KEHUEM
C 01.01.2017 -
0OEeCCpOYHO
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http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
https://e.lanbook.com/
http://function-x.ru/tests_higher_math.html

CnpaBouHas nouckoBas | be3 qoroeopa Hopwmsl, mpaBuiia, crangapTel U
7 cucrema 3aKOHO/IATEIBCTBO MO TEXHUYE-
«TexakcnepT» CKOMY PEryJIMpOBaHUIO

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHne U CIUTITHHbI

MarepuanbHo — TexHUYecKas 0aza yHHBEpCHTETa 00ecreunBaeT MpOBeICHUE
BCEX BHUJIOB 3aHATHUN, MPEIyCMOTPEHHBIX y4e€OHBIM IIJIAHOM U COOTBETCTBYET JACH-
CTBYIOIIMM CAaHUTAPHBIM M MTPOTHUBOIIOKAPHBIM MTPABUIIAM U HOPMaM.

Kadenpa «MaremaTuka» He pacronaracT COOCTBEHHBIM ayAUTOPHBIM (POHIOM
Y UCTOJIB3yeT yueOHbIEC ayTMTOPUH U3 00IIeTo POHa YHUBEPCUTETA.

[Tpu HeoOXomMMOCTH AJi MPOBEICHUS MHTEPAKTUBHBIX MPAKTHUECKUX 3aHs-
TUH UCTIOJIB3YIOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. MeToanuyeckne peKOMEHAALINH JJIA CAMOCTOATEIbHOI Pa0d0ThI CTYJACHTOB

JluckpeTHas MaTeMaThka — 00JIaCTh MATEeMATHKH, 3aHUMAIOIIASICS U3yUYEeHUEM
UCKPETHBIX CTPYKTYP, KOTOPhIE BO3HUKAIOT KaK B MIPe/iesiaX caMoil MAaTEeMaTHKH, TaK
U B €€ MPWIOKECHUSX.

K yuciy Takux CTpyKTyp MOTYT OBITh OTHECEHBI KOHEUHbIE TPYIIIbl, KOHEYHbIE Ipa-
(b1, a Takke HEKOTOPHIE MaTeMaTUYECKHE MOJIETH MTpeodpas3oBareseil nHpopMaluy,
KOHEUYHBIC aBTOMATHI, MAIIMHBI | bIOPUHTA U TaK JaJIee.

[Ipy n3ydyeHUM ypaBHEHHU AUCKPETHOM MATEMATHUKHU CIENYET, MPEXKIE BCETO,
oOpaTUTh BHUMaHHUE Ha TaKoe PyHIaMEHTAIbLHOE MTOHATHE MATEMATHKN KaK MOHSTHE
MHO’KECTBa, Ha CIIOCOOBI 3a/JaHus, ONIEPAIUY HAJl MHOKECTBAMHU U X CBOICTBA.

Heo0xoauMo M3y4uTh COOTHOIIEHUS MEXKITY OYJICBBIMH OTIEPAIMSIMU, JIOTHYC-
CKHMH OTIepaIlisIMH JIOTUKU BBICKAa3bIBAaHUN W OTIEpalMsIMU HaJ MHOXKecTBamMH. Tak
KaK BBICKA3bIBaHUS, YMO3AKIIOYEHUSI — 3TO TO, C YEM MbI UMEEM JIEJIO TOCTOSHHO B
MOBCETHEBHOM KM3HU, TO YMEHHUIO MEPEBOJAUTH MX Ha MAaTEMAaTHUYECKHUM SI3bIK HAJ0
HAy4YUTHhCS HA TMPAKTUYECKUX 3aHATHUSAX W B XOJE BBHINOJHEHUS PACUETHO-
rpaduueckux pabor. UMeHHO mepexoj K MareMaTudeckoi (GpopMylIUpoBKe 3amadu
(TO ecTh ee MaTeMaTHUYEeCKOE MOJICTMPOBAHUE) MO3BOJSET Jajee HAUTH IMyTH pellie-
HUS ¥ TIPOBECTH MapaMeTPUIECKOE MCCIIEIOBAHNE.

[Ipu u3yyeHun MaTeMaTHYECKOMN JIOTUKUA U TeOpuu rpadoB moTpedyercst CTpo-
UTh HEKOTOPBIC MaTPHUIILI TaHHBIX OTHOIICHHWH WJIM 3aJaHHBIX TpadoB. 31ech MOHA-
N0OUTCS 3HAHUE TIOHATHS MaTPHUIIBI, TEWCTBUHM HAaJl HUMH, U3YJYaBIITHUECS PaHEE.

Teopust rpadoB — OAUH U3 pa3lieIOB COBPEMEHHON MaTeMaTHUKH, UMEIOIIUI
OospIoe mpuKIagHOE 3HaueHHe. [IpoOiaeMbl ONTHUMH3AIMN TETUIOBBIX, Ta30BBIX U
AIIEKTPUYECKUX CETEH, BOMPOCHI COBEPUICHCTBOBAHUS AJITOPUTMOB M CO3JaHHE HO-
BBIX XMMHWYECKHX COCIMHCHHH CBS3aHBI C (yHIAMCHTAIBHBIMUA CBOHWCTBAMH TaKHX
KOKYIIUXCS a0CTPaKTHBIMU MaTEMATHIECKUX O0OBEKTOB, KaK Tpadbl.

Jl;1st ocBOeHUS METOI0B Teopuu rpadoB 00s3aTEIHHO PUCYUTE 3aJaHHBIA WU
nocTpoeHHb rpad. Hayunrech cBOOOAHO OmpeAensTh €ro BEpIIMHBI, pedpa. ITo
MTOMOJKET BaM HaXOoJuTh oprpad, BUIETh B Tpade pa3indHble MapIIPYyTHI, IIEMH, ITUK-
JBI ¥ HAXOAUTH TpeOyeMble. YACHHUTE, 4TO JII000H rpad MOXKeT OBITh OXapaKTEePU30-
BaH MaTPUIIAMH UHITUJEHTHOCTH U cMexHOCTH. OOpaTuTe BHUMaHUE HA TO, YTO pas-
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http://dic.academic.ru/dic.nsf/ruwiki/750
http://ru.wiktionary.org/wiki/Дискретный
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http://dic.academic.ru/dic.nsf/ruwiki/8789
http://dic.academic.ru/dic.nsf/ruwiki/8046

MEPHOCTh MATPHIIbl UHIIUICHTHOCTH OMPENEIIIeTCS YMCIOM BEPIIUH U pedep rpada,
a MaTpulla CMEXKHOCTH SIBJISIETCS] KBAIPATHOM.

[Ipu paccMOTpEeHHH UCIOIb30BaHUS NUCKPETHOM MATEMATHUKU B MPUKIIAIHBIX
3alayax oOpaTUTe BHUMAHUE U U3YUHTE, K MPUMEPY, 3aJladyy MOMCKa KpaTdyaullero
yTH, 3a/1a4U JJIs1 SKCTpeMalibHbIX rpadoB (anroput™ Kpackaina).

10. MeToanveckue peKOMEHAALMH ISl IIPENnoaaBaTes st

[Tpexae Bcero, cneayeT oOpaTUTh BHUMAHUE CTYJIEHTOB Ha TO, YTO MpaKTHYe-
CK{ BECh M3Yy4aeMbIil UMU MaTepHall SBJISAETCS IJIs1 HUX HOBBIM, HE M3y4YaBIIUMCS HU
B MPOTrpaMMe CpPEIHEH IIKOJbI, HU B KJIACCHUYECKUX pasJieiax BBICIICH MaTeMaTUKU
Ha TIepBOM Kypce. OJJHaKO OH BIIOJIHE MOYKET OBITh YCTEIIHO U3y4YeH, €CIIU CTYACHTHI
OyAyT mocemaTs 3aHATHS, CBOEBPEMEHHO BBITIOIHATH JTOMAIIHUAE 3a/IaHUS U TOJIb30-
BaTbCs (IpU HEOOXOAMMOCTH) CUCTEMOMW IIAHOBBIX KOHCYJIbTALlMM B TE€UECHUE KaX-
JI0r0 CEMECTpa.

Bomenmre B Kypc AMCKPETHOM MaTeMaTUKHM MOHSATUS NMPAKTUYECKH HUMEIOT
OUYEHb IIUPOKOE PACIIPOCTPAHEHHE JIsl PELICHHS PA3HOTO PO/ia €CTECTBEHHOHAYUHBIX
3agad. X ocBO€HHE MOMOXET CTYIEHTaM YCIIEIIHO NPUMEHATh HaKOIIEHHBIE 3Ha-
HUS B IPO(HECCUOHATIBHON JESITEIbHOCTH.

HeoOxoaumo ¢ camoro Hayasa 3aHsTH peKOMEHA0BaTh CTY/I€HTaM OCHOBHYIO
U JIOTIOJHUTENBHYIO JINTEPATypy, a B KOHIIE CeMecTpa JaTh CIMCOK BOMPOCOB MAJIS
MOJITOTOBKU K SK3aMEHY.

Ha nepBoM 3aHATHY TIO AUCHMILTHHE 0053aTENHHO TPOUH(POPMHUPOBATH CTY-
JICHTOB O BHJIE ¥ (JOPME MPOMEKYTOUHON aTTECTALMHU IO JUCIHUILTUHE, CPOKax &e
MPOBEJICHUS, YCIOBHUAX JIOMYCKa K MPOMEKYTOYHON aTTeCTalli, TPUMEHSIEMBIX BU-
JaxX IPOMEKYTOUYHOTO KOHTPOJISI.

CooOpaxkeHust 1 peKOMEHJAINK, NMPUBEACHHbIE B M. 9 pabouell mporpaMmbl
IUI CTYIGHTOB, JOJDKHBI OBITh YETKO COPMYIUPOBAHBI M U3JI0XKEHBI UMEHHO Mpe-
M10/1aBaTEJIEM Ha JIEKIUAX, MPAKTUUECKUX 3aHATUSX U KOHCYJIbTAIUIX.

W3noxxeHue TeopeTnyeckoro MaTepuasia JOJKHO COMPOBOXKAATHCS HILIIOCTpa-
TUBHBIMH MPUMEPAMHU, TIIATEILHO OTOOPAHHBIMH MPENo/iaBaTelIeM TakK, YTOObI TeX-
HUYECKHE TPYAHOCTH U BBIKJIAJKHU MPH PELICHUH 33aJ]a4l HE OTBJIEKAJIU OT IJIABHOTO:
OCMBICJICHHSI HJIeM M CYTH TNpUMEHseMbIX MeToaoB. CienyeT Bcerja yKas3blBaTh
IpUMEpHl TPAKTHYECKOTO MPUMEHEHUS] PACCMOTPEHHBIX Ha 3aHATHSIX ypaBHEHUH U
dhopmyi.

[TpakTHdeckue 3aHATHS TOJDKHBI OBITH OPTaHU30BaHBI MPEIOIaBaTEIeM TaKUM
o0pa3oM, 4TOOBI OCTaBajJOCh BpPEeMsl Ha MEPUOJUYECKOE BBIMOJHEHUE CTYJIEHTaMU
HEOOJIBIIION CaMOCTOATEBHON PaboThl B ayTUTOPUU JJIsl TIPOBEPKU YCBOSHUS U3TIO-
KEHHOTO MaTepuara.

[IpenogaBaTens, BeaylmUuil MpakTUUYECKHE 3aHATHUS, JAOJDKEH COIJIACOBBIBATH
y4eOHO — TeMaTUYEeCKUH TUIaH 3aHATHI C JIEKTOPOM, HCIIOJIb30BaTh €AUHYIO CUCTEMY
0003HaYCHUH.

[IpenogaBatento crneayeT qOOMBATHCA CUCTEMATHUYECKOW HEMPEpPhIBHON pado-
Thl CTYJIEHTOB B TEUEHHE CEMECTpa, HEOOXOAMMO BBIABIATH CHIIBHBIX CTYACHTOB U
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NpUBJIEKATh UX K HAyYHOU paboTe, K y4acTHIO B Pa3HOrO poja OJMMIIMAJaX U CTY-
JEHYECKUX HAYYHO-TEXHUYECKUX KOH(PEPEHIUAX U KOHKYpCaXx.

CTyleHT JO0DKEeH OIIyIIaTh 3aMHTEPECOBAHHOCTh MPEToJaBaTeis B JIOCTHXKeE-
HUU KOHEYHOrO pE3yJsibTaTa: B MPUOOpPETEHHWH OOYyYarOUIMMUCS NPOYHBIX 3HAHUM,
YMEHUH U BJIaJICHUs] HAKOIUJICHHOW MHGOpMaIMel A pelieHus 3a1a4 B npodeccuo-
HaJIBHOU JEATETLHOCTH.
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Ilpunoscenue 1

CTpyKTypa U cojep:KaHUue TUCHUIIMHBI «/[MCKpeTHAs MaTeMaTHKA

110 HAITPaBJICHHIO ITOATOTOBKH

09.03.01 «MudopMaTHKa ¥ BHIYUCIUTETbHAS TEXHUKA)

OO6pazoBatenbHas mporpamMma (IpoQuIb)
«Kubeppusunueckune cucremMbn)

(bakanasp)
Ounas dhopma 00ydeHUs
(2020 rox nadopa)
Buabl yueOHoii padoThl,
- . Dopmbl
2 | = 2 BKJIIOYASI CAMOCTOSITEIbHYIO Buabr caMmocTosiTeIbHOM PadoTh ATTe-
O | Z o afoTy CTY1eHTOB CTy/1eHTOB
Pa3nen |52 p y cTya ’ ya cramun
= E z U TPYAOEMKOCTH B Yacax
n/n o Q KC
J II/C | Ja6 | CPC P K.P. | K.IL. | PT'P | Pedepar | K/p | I 3
IaTbiii cemecTp
BBenenne. Pasnea 1. MHoxkxecTBa M co-
oTBeTcTBUA. MHOXecTBa. CriocoOB!I 3aj1a-
11 |HHA MHOXKECTB. Onepanuu Hax MHOXKe- 5 1 2 9
’ CTBaMHM, CBOMCTBA OMEpaIui. 4 +
Beinaua pacyeTHo-rpauieckoi pado-
ThbI
CooTBETCTBUS MEXIY MHOKECTBAMH.
19 [Tpsimoe ipousBeienre MHOXKeCTB. Crioco- 5 2 2 9 4
' OBl 3aaHns cooTBeTCTBUI. KoMmrosumus
COOTBETCTBU.
OtoOpakenusi, ux cBoiictBa. DyHKIHO-
HalnbHbIE OTOOpaxkeHus. OTHOIIEHUS Ha
13 p 5 3 2 2
MHOYECTBE. 4
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bunapnble oTHOIIEHUS. 3aMbIKaHHE OTHO-
meHuid. Anroput™m Yopuomia . OTHole-
HUSI 9KBUBAJICHTHOCTH M TIOPSIJIKA.

1.5

Pa3zgen 2. DjaeMeHTHI MaTeMAaTHYeCKOM
JOTMKH. BrICKa3pIiBaHHUSI M JIOTHYECKHE
CBSI3KM (IU3BIOHKIIMS, KOHBIOHKIIHS, HM-
IIMKanusd, 3KBI/IBaJIeHLII/ISI).

1.6

dopMyIIbl JTOTUKH BhICKa3biBaHU. O0-
I€3HAYMMBIE, BBIMIOJTHUMBIE U IPOTUBOPE-
9uBbIe (HOPMYIIBL.

1.7

OcCHOBHBIE 3aKOHBI JIOTHKH. ByneBsl ¢pyHK-
IHH.

1.8

JIN3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE HOP-
ManbHble (opMbl. YTporieHue Gopmsbl 3a-
IUCH JIOTUYECKUX (PYHKIIHH.

1.9

byneBa anrebpa u TeoOpUsS MHOMECTB.
JIBOWCTBEHHBIE JJOTHUECKUE (DYHKITHH.

1.10

[TonHbBIE CUCTEMBI TOTHYECKUX (DYHKITHIA.
[TommaoMm JKerankuna.

CamocrositesibHas padora Nel (B aynu-
TOpHH)

10

1.11

OcHoBHble NOHATHS Teopuu rpagos. Opu-
EHTUPOBAaHHBIE M  HEOPUEHTUPOBAHHBIC
rpadsl. DnemMeHTsl rpada: BepIIMHBI, ped-
pa, nyru. 'eomerpudeckue rpadsl.

Uucnossle xapakTepucTuku rpados. Yactu
rpadoB. M3omoppusm u romeomophusm

rpados.

11

1.12

Marpuunoe npejacraBienue rpagos. Mat-
pHulla CMEXHOCTH. MaTrpuiia MHIHMJIEHTHO-
ctu. CsizHOCTH Tpada. MaTpuna CBSI3HO-
cTH. BblJienieHne KOMIOHEHT CBSI3HOCTH.

12

1.13

3agaun moucka mapuipytos B rpade. Ilo-
MCK MapUIpyTOB ¢ MHUHHMAJbHBIM YHCIIOM

13
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pebep. CeszHbIe KOMITOHEHTHI rpada. Cia-
Oble M cuiabHBIE oprpadsl. BepmmaHas
CBSI3HOCTH U pedepHasi CBI3HOCTb.
Paccrosaus B rpade. duamerp, paauyc u
HEeHTp rpada.

1.14

PaccrossHust Mexny BepmmHamu Tpada.
DKCICHTPUCUTET BepIIUHbI. [luamerp rpa-
da. Lentp rpada. O6xonsr rpado.. Diine-
poBBI rpadbl, SMUIECPOBHI HEMH. [ aMHUIBTO-
HOBBI rpadbl, 33/1a4a O IIAXMaTHOM KOHE.

14

1.15

HepeBps. CpoiicTBa AepeBbeB. Tubl Bep-
IIMH JepeBa U ero 1eHTpbl. KopHeBbie ne-
pEBBAL.

15

1.16

OcrtoB cBsizanHoro rpada. OnpeneneHue
KOJINYECTBA Pa3IMYHBIX OCTOBOB. Bbiiene-
HUE MHHUMAJIBHOTO OCTOBHOTO JiepeBa
CBsI3HOTO rpada. Mero1 BeTBEH U I'paHMII.
DKcTpeManbHbIe TpadBbl.
CamocrositeibHas padora Ne2 (B ayam-
TOPHH)

16

1.17

OKcTpeManbHble rpadbl.

17

1.18

O0630pHas JTeKIus

18

0O0630pHOE MPAKTHYECKOE 3aHSTHE

18

(DOPM(I ammecmauuu

19-
21

Bcero yacoB nmo jucuMIJIinHe
B TPeTbEM ceMecTpe

36

36

72

PI'P

cam.
pao.
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[Tpunoxenue 2

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3BOBAHUS
POCCUNCKOU ®EJEPAIINN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJIKETHOE OBPABOBATEJILHOE
YUPEXJIEHME BBICILIEI'O OFPASOBAHUS
«MOCKOBCKH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Harmnpasiienre noaroroBku:
09.03.01 <MHO®POPMATHUKA U BBIYNCJIIMTEJBbHASA TEXHUKA».

OO6pazoBatenbHas mporpamMmma (IpoQuib)
«Kubeppuzuueckue cucreMbi».

(bakaysaBpuar)
®opma oOydeHus: OUHas

Kadbenpa «Marematukay

®OH/JI OLIEHOYHBIX CPE/JICTB
MO JUCLUITJIMHE

JInckpeTHAss MATEMATHKA

Cocras: 1. ITaciopt ¢oHAa OLIEHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:

- JK3aMeHALMOHHBIE OUJIEThI

- KomnuiekThl 3a1aHuil 1J1s1 KOHTPOJIbHBIX padoT
- KommiekT BonpocoB

- KoMIiekT 3aaHuil 1Ji BLINOJTHEHU A
pacdyeTHo-rpadpuueckux pador

CocTraBurTesn:

K.¢.-M.H., nou. E.A. Koran, k.n.H., nou. C.A. MyxaHos

Mocksa, 2020 r.

17



MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUIA

Tabmuma 1

JInckpeTHA MATEMATHKA

PI'OC BO «09.03.01 «MHpopMaTHKA U BBIYMCIUTEIbHAT TEXHUKA
O6pa3zoBarenbHas mporpamma (npoduiip) «Kubdepdusnueckune cucTemMb».

B mporiecce ocBoeHMsI TaHHOW AWCIUIUIAHBI CTYEHT (QOPMHUPYET U IEMOHCTPUPYET CIICTYIOTHE

o01enpogeccuoHAIbHbIE KOMIICTEHIMH:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEH- TexHosiorus dopma Crenenu ypoBHei
TOB (opmupoBaHus | OLIEHOYHO- OCBOCHUSA KOMIIETEH-
KOMIIEeTEeH NI ro cpen- 197071
crpa**

NHAEKC | ®OPMYJINPOB-
KA

OIlK-1 CnocoOeH NpUMEHSTh | 3HATh: JIEKHSI, CAMO- YO ba3oBblii ypoBeHb
€CTECTBEHHO- ¢ OCHOBOTIOJIATAIOIINE crositenpHas pa- | PI'P -BJIa/IeCT HaBbIKaMu pabo-
Hay4YHbIE U OOIIEHH- | TEOpEeTUYECKUe MoJio- | 00Ta, ceMUHap- TbI C OCHOBHBIMM ITOHATH-
JKCHEPHBIC 3HaHUd, | KCHUA u METO/IbI, | CKUE 3aHATHUA SIMA M MCTOAaMU TUCKPET-
METOAbl MaTeMaTuye- | NPEeIyCMOTPEHHBIE HOH MaTeMaTHKH B paMKax
CKOI'0 aHajau3a M MO- MpOrpaMMoun JUCII- AUCHUIUINHBI,
JICIMPOBAHUs, TEOpE- | IIUHBI - 0CO3HAET HEOOXO/IH-
TUYECKOTO U DJKCIIE- | yMeTh! MOCTb IOBBIIICHNS KBa-

PUMEHTAJIBHOTO  HC-
CIICIOBaHUS B IIPO-
(dheccHOHAIBHOM  J1esI-
TEJIbHOCTH

® VICIIOJIB30BATh TOHSTHUS
U MOJEIN JTHUCKPETHOU
MaTeMaThuKu ISl pe-
TIPUKIIATHBIX

IEHUS
3a1a4

TuUKaAIIU U CaMOCTOSI-
TEJILHO OBJIAJIeBaTh 3HAHU-
SIMH B 00J1acTH Tipodeccu-
OHAJILHOM JIeSITEILHOCTH.
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BJIAJIETh!

e Ha OCHOBE 3HAHHS TEO-
pUH MHOKECTB, anreo-
pBl  JIOTUKH, TEOPUH
rpad)0B METOJIUKON HX
NPUMEHCHHUS JUISL  pe-
ICHUS npodeccuo-
HaJIBHBIX 3a/1a4

IloBbIIEHHBIH YPOBEHb
-cBOOOJHO BIaJeeT METO-
JaMu JTUCKPETHOW MaTe-
MaTUKH ¥ TPUHIAIIAMH
MpUOOPETEHUS, UCIOb-
30BaHHS W OOHOBJICHHS
Oonee rayOOKHX MaTema-
THYECKUX 3HAHUU

OIIK-3

CIIOCOOHOCTBIO  HC-
MOJIb30BaTh ~ OCHOB-
HbI€ 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
JUCIUTUIMH M COBpE-
MEHHbIE HH(OpMaIu-
OHHO-
KOMMYHHUKAITMOHHBIE
TEXHOJIOTHH B TIPO-
dbeccruoHaIbHOM  J1esI-
TEJTBLHOCTH

3HAThb:
¢ OCHOBHEIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX

JUCLMIUIMH U METOJIbI
JTUCKPETHON MaTeMaTu-
KH

yMeTb:

e HICTIONIH30BaTh ~ OCHOB-
HbIE  3aKOHBI  ecCTe-
CTBEHHOHAYUYHBIX JHUC-
[IUTUTAH ¥ METOJIbI JHC-
KPETHOM MaTEMaTUKHU B
npodeccruoHaIbHON
JeSITeIbHOCTU

BJIA/IETh.

® METO/IaMHU TEOPUH
MHOECTB, OyJieBoit
anreOpbl, TEOPUH Tpa-
GoB A1 pelieHus Npu-
KJIQJHBIX 3aJad B TMPO-

JICKITUS, CaMO-
CTOsITEIIbHAS pa-
6ota, ceMuHap-
CKHUE 3aHATHUS

YO
KP

Ob

ba3oBblil ypoBeHb
-BJIaJIeeT HaBbIKaMu pabo-
ThI C OCHOBHBIMU MTOHSTH-
MU U METOJAaMHU JTUCKPET-
HOI MaTeMaTUKU B paMKax
T CUUTUIAHBL;

- 0CO3HAaeT He0OXO0aH-
MOCTb TMOBBIIIICHUS KBa-
Tu(UKAIKY U CAMOCTOSI-
TEJIbHO OBJIaJIeBaTh 3HAHU-
MU B 00s1acT nipodeccu-
OHAJILHOU JIEITEIILHOCTH.

IHoBbILIEHHBIH YPOBEHDb
-CBOOOJHO BIIAICET METO-
JaMH JUCKPETHOM Mare-
MaTHKA H TPUHIUIIAMH
MPUOOPETEHUS, HCIIOJb-
30BaHMSI W OOHOBJICHHS
Oosee rimyOOKHX Marema-
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dbeccuoHabHOM  J1es-
TEILHOCTH C HCIIOJIB30-
BaHHEM COBPEMEHHBIX
nH(pOpMaIIMOHHO-
KOMMYHHUKAIITMOHHBIX
TEXHOJIOT UM

TUYECKUX 3HAHUU

**

Cokpaitienust

(opm

OII€HOYHBIX CpPEICTB

CM.

B

IMPHUIIOKCHUHU

2

PIL
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HepequL OLCHOYHBIX CPECACTB II0 TUCHUIIJINHE

JIucKpeTHAs MATEMATHKA

Tabmuma 2
Haumenosanue [IpencraBienue
Ne Kparkas xapakTepucTrka OLEHOYHO-
L/ | OUEHOUHOTO cpes- ro cpescTBa OIICHOYHOTO CPE/I-
CTBa ctBa B POC
1 | KonrposbHas (ca- | CpeactBo mpoBepku ymeHuil npu- | KoMiiekT KoH-
MOCTOSITEIIbHAS) MEHSTh TMOJYyYCHHBbIC 3HAHUS JJIsl | TPOJIbHBIX 3aj/1a-
pabora pelieHrs 3a7ad4  ONpPEJEJICHHOIO | HUi MO BapHhaH-
(KP) THUIIA TI0 TEME WIH Pa3eiTy TaM
2 | PacuetHo- CpenctBo mpoBepku ymenuid npu- | Kommnekr 3anma-
rpaduueckas pa- MEHATh IMOJYYCHHBbIC 3HAHUS TO | HUH JJIS BBINOJ-
oota 3apaHee OMNPENEICHHOW METOJHMKE | HEHHS PacyeTHO-
(PT'P) JUISL pelieHus 3a7a4 Wik 3aJaHuil | rpaduyeckoit pa-
0 MOAYJIIO WJIA JUCHUILUIUHE B 11e- | OOTHI
JIOM.
CpencTBo KOHTpPOJS,, OpraHU30BaH-
HOE KakK clielrajibHas Oecena mena-
rOTMYECKOro paboTHUKA C o0yya-
VCTHBIN onpoc | FOIIMMCSL Ha TEMBbl, CBSI3aHHBIC C Bormpocs! 1o
3 co0Oecel0BaHNE, | M3y4aeMO# IUCHMILIMHON, M pac- TeMam/paszzaenam
(YO) CUMTAaHHOE Ha BBISICHEHHE O0BbeMa AUCHUTUTAHBI
3HaHUI O00YYaroIerocs 1Mo omnpese-
JICHHOMY pa3jieiny, Teme, npobieme
U T.1.
Cucrema  CcTaHIApTU3UPOBAHHBIX
3aJaHuM, TTO3BOJISIONIAasl aBTOMAaTH-
Tect ®DoHI TECTOBBIX
4 (T) 3MpOBaTh NPOLEAYPY H3MEpeHHUs B
YPOBHSI 3HAaHUU U YMEHUN 00y4aro-
HIeTrOoCsl.
5 | Ox3ameHauuoHHble | CpecTBO MPOBEPKU 3HAHUM, yMme- | DK3aMeHallMOHHbIE
OMJIETHI HHHM, HaBBIKOB. MOKET BKJIIOYATh | OUJICTHI.
(Ob) KOMILIEKC TEOPETUYECKUX BOMpocoB, | [Ilkana oueHuBa-
3a/1a4, MPaKTUIECKUX 3aJaHUM. HUS W TpoIeaypa
MIPUMEHEHUS.
[IpomexyTouHas atte- | Jk3ameH (D) 1) yctho (V)

craius (ITA)

2) nucbMmenHo (I1)




Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. Dxk3amMeHAIHOHHBIE OMJIEThHI

1.1. Haznauenue: Mcnonb3yroTcs ajisi IpOBEACHUS MPOMEXYTOUHON aTTECTAIMH 110
TUCIUIUINHE «JlucKpeTHas MaTeMaTruKay

1.2. PernameHT sk3ameHa: - BpeMsi Ha OArOTOBKY T€3UCOB OTBETOB - 710 45 MUH.

- Cnoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. llIkana oneHUBaHUS:

"OTAMYHO'" - eclu CTYJIEHT NIyOOKO M MPOYHO OCBOMJ BECh MaTepHas MpOrpaMMBbI
0Oy4eHMsI, HCUEPIBIBAIOUIE, ITOCIEN0BATENBLHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, He 3aTPYJHSAETCA C OTBETOM MPU M3MEHEHUHU 3aJjaHusi, CBOOOJAHO CIPABIIS-
eTCs C 3aJayaMU U MPAKTUYECKUMHU 33a]aHUSIMU, TTPABUJILHO OOOCHOBBIBAECT MPUHSI-
THIE PEIICHUS.

"Xopomo'"- ecnu CTyAEHT TBEPAO 3HAET MPOrPaMMHBIA MaTepuaj, TPAMOTHO U IO
CYILIECTBY €ro M3JIaraet, He JOMyCKAET CYyIIECTBEHHBIX HETOUHOCTEN B OTBETE HA BO-
MpocC, BJIaJIeeT HEOOXOUMBIMU YMEHUSMU M HABBIKAMH TIPU BBITIOJIHEHUU MPAKTHYE-
CKHUX 3aJIaHUMU.

"Ya0BJaeTBOPUTENBHO'" - €CIIM CTYyJIEHT OCBOMJI TOJBKO OCHOBHOM Marepuall mpo-
rpamMMBbl, HO HE 3HA€T OTAEIbHBIX TEM, JOMYCKAET HETOYHOCTH, HEJOCTATOYHO Ipa-
BUJIbHBIE (DOPMYJIMPOBKH, HAPYIIAET MOCIEI0BATEILHOCTD U3JI0KEHHS TPOrPaMMHO-
ro MaTepuaia U UCIBITHIBACT 3aTPYAHEHHUS B BBIIIOJIHEHUU MTPAKTUYECKUX 3aTaHUM.
"Heya0BJIETBOPUTEIBHO' - €CIM CTYJEHT HE 3HAET 3HAYMTEIBHOM YacTH NPO-
IrPaMMHOTO MaTepHana, AOMYCKAET CepbE3HbIE OIMOKHU, ¢ OOJBIIUMU 3aTPyAHEHUS-
MU BBITIOJIHAET MPAKTUUYECKUE 3aJaHUS.

Kaxxnoe 3aganue pK3aMeHaIlMOHHOr0 OMJIETa OLIEHUBAETCS OTAEILHO. O0IIen

OLICHKOM SIBJISIETCS CPEIHEE 3HAYCHHE, OKPYTJIEHHOE JI0 LIEJIOr0 3HAYEHUS.

1.4. KoMIUIEKThI 9K3aMEHAIIMOHHBIX OMJIETOB BKIIFOUAET MO Kaxkaomy paszaeny 25-30
OWIIeTOB (XpaHATCA B IICHTPE MaTEMaTUYECKOTO 00pa30BaHMs).

TunoBble BApUAHTHI OUJIE€TOB MPUJIATAKOTCS.
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OBPA3LbI BUWIETOB

MUWUHHUCTEPCTBO HAVKU U BBICILIETO OBPA30BAHMSI POCCUICKOM
®EJIEPALIUN
®EJIEPAJILHOE TOCYJIAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJILHOE YUPEXXJIEHUE BLICIIETO OBPA3OBAHUSI

«MOCKOBCKHUH NOJUTEXHUYECKUNU YHUBEPCUTET»
(MOCKOBCKU IIOJIUTEX)

daxkynbpTeT 0a30BBIX KOMIIETEHITUH, Kadeapa MaTeMaTUKH
Jucuunnmaa  «JluckpeTHas MaTeMaTUKa»
ObpazoBarenbnas nporpamma 09.03.03 IIpuknaanas nadopmaTruka

Bbujer Ne 1

MmnoxecTBa. CiocoObI 3aJaHus1 MHOKCCTB. OHGpaHI/II/I HaJ MHOXXCCTBaMU. BYJIC-
aH MHOXKECTBaA.

YHuBepcaabHOE MHOXKECTBO COCTOUT U3 26 CTPOUYHBIX OYKB JTATUHCKOTO ai(paBu-

Ta. BEIYUCIUTH MOIITHOCTh MHOKECTBA X=(MB)n(Cu D), rae
A={c,f,g,k},B={e,f,gm,q},C={h,i,rwx},D={b,e,juyv,z}

VYTBep:kaeHo Ha 3aceqanuu kadeapel «Marematukay « 14 » 08 2020 r.,
npotokon Ne 1

3aB. kadeapoi C.H. Aunpees / /

Bujaer Ne 2

OtoOpaxenusi. CBoiicTBa oToOpakeHuil. Buabl 0TOOpaskeHHiA.

3anucaTth GOpMyITy B BUJI€ COBEPIICHHON JU3bIOHKTUBHON HOPMAaJIbHON (hOPMBI:

(ylz)—>x

YTBepxkaeHo Ha 3acenanuu kadeapsl «Marematuka» « 14 » 08 2020 r.,
npoTtokos Ne 1

3aB. kadeapoii C.H. Aunapees / /

Buaer Ne 3

OtHomenust Ha MHOkecTBe. Knaccudukarus OMHapHbBIX oTHOIIEeHHH. OTHOIIIE-

HME SKBUBAJICHTHOCTH. OTHOIIICHUE [nopsaaKa.

IIpoBepuTh paBHOCHILHOCTB opmyir: (XAY) 2 g (Xvy)az,

YT1BepxkaeHo Ha 3acenanuu kadenpsl «Martematukay « 14 » 08 2020 r.,

npoTokos Ne 1
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3aB. kadenpoii C.H. Annpees / /

KomiuieKT TecTOBBIX 3aJaHUil M1 KOHTPOJIbHBIX padoT (T, KP)
(nast ouenkn komnerenun OIIK-3)
0 TUCUHUILITNHE
JuckperHas MaTeMaTuka

(HaMMEHOBaHUE TUCIUTUINHBI)

B,C

Ka)KI[OMy MHOXKCCTBY A, IIOCTAaBUTH B COOTBCTCTBHUEC BbICKA3bIBAHUEC, HMMCIOIICC

9TO MHOKCCTBO CBOUM MHOKCCTBOM HCTHUHHOCTHU U OIIPCACINTb MOITHOCTb MHOKC-

crsa(ANB)N(BUC)

IpencrasbTe B Buje oprpada oTHomeHHe © (X.R) . X={L35}R= {(xy)x<yf

I[J'ISI rpa(ba BBIIIMCATh MAaTPHUIy HHIUACHTHOCTH U CMCKHOCTH, HaWUTU paanyc u

ameTp rpada €, =(V,V, ), 8 = (V3 Vg ), 8 = (Vy,V, ) 8 = (Vy, Vs ), 8 = (Vy, V)

CocTaBUTh TaONHIy HCTUHHOCTH 1J1s1 (DOPMYJIBI (x1y)@(z>v)
P

_)
OHpCI[CJII/ITI) 3HAa4YCHHUC BbBICKA3bIBAHM . (ElX) P (X’ b) . Ecin (a’ a) =0 )

P(a,b)=P(ba)= P(b,b)zl, M ={a,b} P(x,y)

[TocTpouts MHOTOWIEH XKerankuHa Jyuist PopMYIIbI (( pva)A p) —4

Cocrasste moGyio JJH® dyrxmm: (¥1Y)—2)@Y
HccnenoBath OTHOIIEHUE HA pe(IEKCUBHOCTh, CHAMMETPUYHOCTb U TPAH3UTHUB-

HOCTB.

O O - -
o O O O
= O O O
O O k-

[TocTpouTs TPAaH3UTUBHOE 3aMBIKAHUE OTHOLLICHUS:
Jlst rpacda BeIUCATh MATPUILY WHIIUAEHTHOCTH U CMEKHOCTH, HANTH THaMETP

&, =(Vi,V,), €, =(Vy, V), =(V,,V, ), &, = (V;, Ve ), 85 = (V,,V, ), 8 = (V,,V, ), € = (V,, V),

rpada % = (V3 Vs ), = (V,, V)

Haittu CIH® u CKH® g1 6yneBot pyHKIUM ((X by)= 7)@) y
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I[OKaBaTB TOXAECTBO

AN(B\C)=(ANB)\C

JlokaxuTe paBHOCHMIBHOCTE X =Y =X AY ¢ roMomipio GopMy anreOpsl BbICKa-

3BIBAHUHN

SIBistercs 1M OTHOIIIEHUE {(1’4);(2’3);(3’ 2);(4’1)} , 3aJIJaHHOE HAa MHOXKecTBe Ax A,

rme

A={.23 4} , OMEKTUBHBIM O0TOOpaKEHNUEM

2. _ _ _y2. _ —
Onpenenuts Bux otoOpaxenus:: a) Y =X ‘X =RY =R, g) y=x":X=R,Y =R,

Ilycth

Haiitu mpoo6pa3 oTpeska [-11] npu oTobpaxenuun Y

A={L23] . Bemmmcats Bce aimementnr G = AXA,

=sin x

[ToToKM TOKYMEHTOB HUPKYIUPYIOT MEXKIY TOPOIaMHU Ak Ay ropogamu

B,;B,:; B,

. MoxHO 1u IMOCTPOUTD HCIICPCCCKAOIIHUCCA MapIIPYThl, COCANHAIOIITNUC

KaKJIBI TOPOJT A C KaXJbIM TOPOJIOM A

OneHka «OTIMYHO» BbICTaBIIAETCS CTyAeHTY 3a 90 — 100% npaBUIbHBIX OTBETOB,
OIIEHKA «XOPOLIOY» - 3a HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OIICHKA «yJOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% nmpaBUIbHBIX OTBETOB;
OIICHKA «HEYJOBJIETBOPUTEIBLHO) - 3a MeHee 50 % MpaBUIBbHBIX OTBETOB.

NN

o

8.

9.

Kommiexkt Bonpocos (YO)
(nsis onenku komnerennuii OIK-2, OIIK-3)

MmuoxectBa. CriocoObl 3a7jaHUsI MHOKECTB.

[Tyctoe u yHuBEpCcaibHOE MHOXKECTBA.

Onepauun Haa MHOkecTBaMH. CBOMCTBA ONEpalvii HaJ MHOKECTBAMMU.
bynean. MourHocts MHOKeCTBa. MOIIHOCTh OyJieaHa.

Ynopsinouennas napa. [Ipsimoe npouseaenue. CBoilcTBa MpSIMOro mpou3Be-
JICHUS.

CootserctBue. O6aacth onpeaeneHuii. O6macTs 3HaUeHNH. CeueHne COOTBET-
ctBusa. OOpaTHOE, TIOJTHOE, MMyCTOoe COOTBeTCTBUE. CIOCOOBI 3a/1aHUs COOTBET-
CTBU.

Bynesie maTpuiisl. Kommno3umus cooTBeTcTBUS. JIornueckas cymma 1 IpoOu3B.
bynesas marpuna.

Otob6paxkeHust. OyHKIIMOHAIBHOCTH 0TOOpakeHus. O0pa3 u nmpooodpas.
Xapaktepuctuka ¢GyHKIU. CBOMCTBA XapaKTEPUCTUKU (DYHKITUU.

10.CgoiicTBa 0OTOOpAKEHUH.

11.CropbeKTHBHBIC, HHBEKTUBHBIE, ONEKTUBHBIE OTOOPaKEHUSI.
12.Komrmo3umwsi 0ToOpaxeHuH.

13.Equananoe otobpakenne. OOpaTHOE OTOOpaKEHHE.
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14. Teopema 0 OMEKTUBHOM 0OpPaTHOM OTOOpaKEHUH.

15.3ambikanue otHouieHus. [locTpoeHre TpaH3UTUBHOTO 3aMbIKAHMS.

16. Anroput™m Yopiiosia.

17.0THO1IEHNS SKBUBAJICHTHOCTU U OTHOIIICHUS

18. Jlornueckue onepauuu. Jloruueckue cBszku. Tabmuma uctuaHoctu. [Ipumepst

19.®opmyinbl noruyeckue. O61IE3HAYMMBIE, TIPOTUBOPEUUBBIE, BHITOJTHUMBIE.

20. OCHOBHBIE 3aKOHBI JIOTUKH.

21.byneBbl GyHKITUH.

22.JIn3bIOHKTUBHBIE U KOHBIOKTUBHBIE HOpMalibHBIE (popmbl. CIHD, CKHO.

23.Y1poineHre mepeKIodaTeTbHBIX CXEM.

24. bynesa anreopa. [Tonubie cuctemsl Joruueckux ¢pynkuuil. [tpux Hleddepa,
crpenka [Iupca, nonmmHom XKerankuna.

25. OcHOBHBIE TOHATHUS Teopuu IpadoB. Onpenenenus rpadoB pa3IMUHOrO THUIIA.

26.130Mopdu3Mm.

2/ .Matpu4HbI€ U YHCIIOBbIE XapaKTePUCTUKH rpadoB.

28.Yactu rpada. MapuipyTsl U CBSI3HOCTb. BepilmHHas CBSI3HOCTh U pedepHas
CBSI3HOCTb.

29.JlepeBbs U IUKIIBI.

30.MunHMMaNbHBIE MAPIIPYTHl B HATPYKEHHBIX Tpadax.

31. DkcrpeManbHbie rpadnl. HekoTopbie MpukiiagHbie 3a1a4u TEOPUU rpados.

KomimuiekT 3aianuii )il BBINIOJTHEHMSI
pacuetHo-rpaduueckux pador (PI'P)
(nast ouenkn kommnerenun OIK-2)

IO AU CHUIIJINHE

JIMCKpeTHAs MaTEMAaTHKaA
(HauMeHOBaHWE AUCIUIUTAHBI)

PacuyerHo-rpadmueckue 3axanus

3ananue 1. Onepauuu HaJX MHOXKeCTBAMM

YHuBepcaabHOE MHOXKECTBO COCTOUT U3 26 CTPOUHBIX OYKB Jia-

tuHCKOTrO andasuta. 3agansl MHOkecTBa A, B, C u D (Ta6:n.5.1). Beraucnuts Mori-
HOCTb MHOECTB X U Y.

3ananue 2. TpaH3UTHBHOE 3AMbIKAHNE OTHOLLIEHUS

OtHomeHnue 3agaHo matpuiiei (tadu. 5.2). UccnenoBars OTHOIIEHUE HA CUMMETPHIO,
AHTUCUMMETPUI0, ACUMMETPHI0, pe(PIICKCUBHOCTH, aHTUpE(DIeKCUBHOCTh. HailiTn
TPaH3UTHUBHOE 3aMbIKaHUE OTHOIICHUS. [locTpouTh rpad OTHOIIEHUS U €T0 TPAH3U-
TUBHOTO 3aMbIKaHHUSI.

3axanue 3. DjeMeHThI MATEMATHYECKON JIOTHUKH

1. IlpoBepuTh paBHOCUIBLHOCTH (HOPMYII.

2. 3anucath (HopMyIy B BUAEC COBEPIICHHOW MU3BbIOHKTUBHOW HOPMAIBHOU (POPMBI.
3ananue 4. HeopueHTupoBaHHbIM rpad

Han "eorpad (puc.5.4-5.5). [IpoananusupoBaTh CBOMCTBa Tpada:

1. mocTpouTh MaTpUIly UHIIUACHTHOCTH,

2. IOCTPOUTH MATPHUILY CMEXKHOCTH,

26



. HAlTHU CTETNIEHU BEPIIHUH rpadoB,

. HAalTU IIUKIIOMaTHYeCcKoe Yucio rpada,

. HAalTU painyc U AUAMETP,

. IPOBEPUTDH HATMYKE SUIECPOBOU LIECTIH

. BBIYMCIIUTD KOJMYECTBO IIMKINYECKUX MAPUIPYTOB JJIUHBI 3.

3ananue 5. OpueHTHpPOBaHHBIN rpad

Han oprpad (puc.5.7-5.8). Haiitu yncno mapuipyToB JuiuHbI 2 13 BepiirHbl Ne 3 B No
2, YUCII0 MapIIPYTOB B Tpade JIHHBI 3 ¥ MAPIIPYTOB JUTHHBI 4.

O\ L B~ W

BapuanTsl 3aJaHuil IPUJIAraloTCs.

Kpurtepun onenku:

- OLICHKA «3aYTEHO» BBICTABIIAECTCS CTYJEHTY, €CJIA OH PETYJSIPHO B TEUYEHUE CEMECT-
pa MpEeACTAaBIISUI PELIECHUS 3a]a4, BBIIIOJHUII ITOJIHOCTBIO BCE 3aaHUS U UX 3aIUTUII,
OTBETHUB Ha BOIPOCHI IIPEIIOAABATEIS;

- OLICHKA «HE 3a4TE€HO» BBICTABISIETCA CTYJEHTY, €CIU OH HEPETYJIIPHO B TEUEHUE
ceMecTpa MPEACTaBIs PEIIEHUs 3a/1a4, BBIIOJHWI 3aJaHUs HE MOJHOCTHIO WM BO-
o011e He MpenCTaBisul paboThl HA MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH
B OTBETax Ha BOIIPOCHI ITPENO1aBATEIS.
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