®EJIEPAJIBHOE ATEHTCTBO BO3IYIIIHOI'O TPAHCIIOPTA
(POCABHATIHS)

PENEPAJIIBHOE I'OCYIAPCTBEHHOE BIOJIKETHOE
OBPA3OBATEJbHOE YYPEXK/EHWE BHICIIETO OBPA3OBAHIISI
«CAHKT-IETEPBYPI'CKHII TOCYIAPCTBEHHBII
VHUBEPCUTET I'PAXKTAHCKOW ABUAIIUI

¥ Mixansuenckuit

2025 rona

PABOYAS ITPOI'PAMMA TUCOUILIAHBI

Bruicinast MmaTemaTuka

CrnennaibHOCTE
25.05.05 DkenyaTanus Bo3xymiHbIX CyI0B ¥ OpraHu3alHs
BO3AYIIHOIO ABHKEHHUS

Cnenuanuzamnus
«Opranuszanus TeXHHYeCKOro 00Cy:KHBAHHS H PE€MOHTA BO3AYIIHBIX CYI0B)»

KBamuaduxanms seimmyckanka
HHKeHep

Dopma 00yueHus

O9Has

Canxr-IletepGypr
2025



1. e ocBoeHMs AUCIUTTAHBI

Llenbto  OCBOeHUsS] ~ AUCHUIUVIMHBI  «BbiClllasg ~ mMaTemMaTHUKa»  SIB/SIETCS
dhopMUpOBaHUe y CTYJeHTOB CJ/Ie[[yIOIIero KOMIIJIeKca 3HaHUM U yMeHUH:

- CcuCTeMaThyecKve 3HaHUS MaTeMaTUueCKOW CUMBOJMKKA U MaTeMaThyeCKUX
METO/IOB /I/Isl pellieHus] TUTIOBBIX TTPo(eCcCMoHaTbHBIX 3a/1ay;

- cucTeMaTHUecKue 3HaHMsS TI0 OCHOBHBIM pa3jiejlaM MaTeMaTUKH: JTUHEeHHOU
anrebpe, BeKTOpHOW anrebpe, aHAaUTUUYECKOM TeOMETPUM B TIPOCTPAHCTRE,
nviddepeHIMaIbLHOMY U UHTErpajlbHOMY WCUMC/IeHUI0, Teopuu AuddepeHIManbHbIX
ypaBHEHHH, TeOPUU YMCJIOBBIX U (PYHKLIMOHAIBbHBIX PSiZIOB, TEOPUM BEPOSITHOCTEH;

- 3HaHHWE OCHOBHBIX MaTeMaTU4YeCKWX TIOHSITUM W MeTOZOB pellleHusl 3afiau B
paMKax HM3y4daeMbIX pa3/iefioB;

- ¢dopmMHUpOBaHHe 3HAHWW, YMEHMM, HAaBLIKOB M KOMIIETEHI[UN [I/I1 yCIelTHON
rpoecCMOHANILHON  JleATeTbHOCTH B obOjlacTH  oOecrieueHWs]  aBMALIMOHHOMN
Ge30macHOCTH.

3a/lauaMy OCBOEHUS IUCLIUTI/IMHBI SIBJISTFOTCS:

-U3yuyeHre OCHOBHBIX MaTeMaTUUeCKUX TOHSTHUH U MeTO/IOB, UCTI0/Ib3yeMbIX [I/isi
peliieHust MpodeCcCroHaNbHbBIX 3a7lay;

-U3yueHue CBOMCTB U B3aMOCBsI3el n3yyaeMbIX MaTeMaTHUeCKHUX 00BeKTOB;

-U3ydyeHWe OCHOBHBIX aJTOPUTMOB TUIOBBIX aHAJUTHUECKUX U UHCIEHHBIX
METO/IOB pellleHHsi MaTeMaTUUeCKUX 3a7iauy;

-popMUpOBaHHEe HaBLIKOB pacueTa OCHOBHBIX XapaKTePUCTUK M3ydaeMbIX
MaTeMaTUueCKUx 0ObeKTOB;

-opMHUpOBaHUe TIpe/CTaB/IeHU O TPUMEHEeHWH MaTeMaTUueCKOTO arrapaTta B
TIPUK/IaIHBIX 3a/jauax;

-hopMUpOBaHUe TIpe/ICTaB/JeHUd O POJIM MaTeMaTWKU B HayKe U TeXHUUeCKOM
riporpecce.

MuctmriiiHa «BeIciias MaTeMaTHKa» o0ecrieurBaeT MOATOTOBKY 00yUaroIerocs
K pelleHut0 3ajay  MpodecCUOHATbHOM  esSTeNIbHOCTH  SKCIUTyaTaldOHHO-
TeXHOJIOTUYeCKOT'0 THIIA.

2. Mecto aucyumiuebl B cTpykrype OITIOII BO

MucrunHa «BbICIIasg MaTeMaTHKa» TIpefACTaBiAseT Cco0oW AMCIUIUIMHY,
oTHocsyrocs K O6si3arenbHOM yacty biaoka 1 JucUUTIIMHBI (MOAY/H).

HMuciunnnHa «BpIciiasgs  MaTeMaTHKa» — SBASETCS  00ecrieudBaroIier  Jyis
aucuuruivH:  «Pusuka», «Teopuss HagexHoCcTw», «MopgenupoBaHue CUCTEM U
TpOLIeCCOB», «MaTepranoBeieHre U TeXHOJIOTHUS KOHCTPYKLMOHHBIX MaTepuasioB»,
«TepMoaHaMMKa U Teruioriepejaua», «TexHUuUecKas MexaHHKa», «bopToBbie
HMH(OPMAaLIMOHHO-YTIPaB/ISIOIIUE CUCTEMbI».

HMwvcuuyriviHa usydaercs B 1, 2, 3 u 4 cemecTpax.

3.KomnereHijuu o0yuarmierocsi, (popMupyemMbie B pe3y/bTaTe OCBOEHHUS
AMCIUTTUHBI



[Tpoiiecc o0CBOeHUS AUCLUIUIMHBI «BpICillasg MaTeMaTHKa» HarpaBieH Ha
dhopMUpoBaHUe CeAyOLIUX KOMITeTeHI[WH]:

Koz
KOMITeTeHI 1N/
WHMKaTopa

Pe3ynbrar 00yueHus: HAUMEHOBaHWE KOMITETEHITUH,
VH/ITUKaTOpa KOMITeTeHIU!

OIIK-10

CriocobeH UCII0/b30BaTh OCHOBHbIE 3aKOHBI MaTeMaTUUeCKUX U
€CTeCTBEHHOHAYUHbIX  [JUCLUIVIMH B  MOpodecCUOHaTbHOU
JesiTeTbHOCTU, B TOM YKCJIe C WCIOJIb30BaHWEM MPOrPaMMHbBIX
CpeJiCTB

I/I,Hlom(lo

3HaeT W TIOHMMaeT OCHOBHbIe 3aKOHbl MaTeMaTUKU U
eCTeCTBEHHbIX HAyK UM Ba)XHOCTb UWX UCIO/Ib30BaHUSI B
npo¢eCCUOHA/ILHOM [1eTe/IbHOCTU

M,Hzomqo

Vcrionb3yeT OCHOBHBbIE 3aKOHbI MaTeMaTHMKA W eCTeCTBEHHBIX
HayK, B TOM uuWcC/ie [Jis pelleHus TpodeCCUOHA/NbHbIX 3ajady,
TIPUMEHSIeT CTaHAAPTHbIE MPOrPaMMHbIE CPe/ICTBA

OIIK-11

CriocobeH UCIoMb30BaTh OCHOBHBIE TIOHSATHS, IPUHLUIIBI, 3aKOHBI
1 3aKOHOMEPHOCTU OOIIell W TIPUK/IAJAHON TEOpHUU CHUCTEM ISt
pellieHUs 3aZiau MpoQeCcCUOHA/IbHON AesiTeIbHOCTH

I/I,Hlom(n

3HaeT OCHOBHblE TIOHAITUSl, TIPUHLMIIBI, 3aKOHbBl U
3aKOHOMEPHOCTH O00Iell ¥ TIPUKIaJHOM TeOpUu CHUCTEM,
TOHUMaeT Ba)KHOCTb UX HCIIOb30BaHUSA B MNPO(eCCHOHATbHOU
JesiTeTbHOCTH

I/I,Z[ZOHKM

Vcrionb3yeT MOHSTHSA, IPUHLUIIBI, 3aKOHBI M 3aKOHOMEPHOCTH
oOmieli W TNPUK/IaJHOM TEOpHUH CHUCTeM /i pellleHus 3afau
1po()eCCUOHAILHOM JleITe/IbHOCTH.

[Tnanupyemble pe3y/bTaThl U3yUeHHUsl JUCLIUATITUHBI:

3HATh:

- OCHOBHbBIe TIOHSITHSI, METO/IbI U 3aKOHbI MaTeMaTUUeCKOro aHasv3a, JTUHeMHOU
anre6pbl, BEKTOPHOU a/irebphl, aHaTUTHUECKOM reOMeTpUH;

- OCHOBHBIE
ypaBHEHUU;

MOHSATUS, METOAbl W 3aKOHbl Teopu JAuQdepeHaNTbHbIX

- OCHOBHBI€ IIOHATHUA, MeTOAbl U 3dKOHBI T€OPHMKU YKMCJ/IOBBIX U Cl)YHKL[I/IOHaJ'[beIX

ps/I0B;

= OCHOBHBbI€ ITOHATHA, METOABI N 3dKOHBI TEOPDHUU BepOHTHOCTEﬁ;

- OCHOBHBIE

dJITOPUTMBI THUITIOBBIX UM CJ/IEHHBIX MeTOa0B pemieHusd

MaTeMaTHUeCKMX 3a7jlau M T0CaeZiloBaTeTbHOCTb JeMCTBUN /sl pellleHusl 3TUX

3a/1au;
- MeTOo/ibl

pelieHus CIJYHKI_II/IOHaJ'[beIX nu BbIUHC/IUTE/IbHBIX 3a/a4




roceioBaTeIbHOCTh ZIeHCTBUM /IJIs pellleHUs] 3TUX 3a/iay;
OCHOBHble MaTeMaTHUeCKre MeTO/[bl pellleHUsi MpodecCHOoHa/NbHbIX 3a/lau U
1oC/eJ0BaTeTbHOCTh J€HMCTBUM [IJisl pellleHrs STUX 3a/au.

YwmeTs:

WCTI0/Tb30BaTh MaTeMaTUUeCKyr0 CUMBOJIMKY /IJisi BbIpaXKeHUs] KOJMUeCTBeHHBIX
Y KaueCTBeHHBIX OTHOIIIEHWM OOBeKTOB C Iiesibi0 (hOpMHUPOBAHHS 1[e/I0OCTHOTO
Tipe/icTaB/IeHys 00 00BEeKTax;

OlLIeHMBAaTh U BBIOMPATh ONTHMaJIbHbIE CTIOCOOBLI pelieHust MpodecCuOHaTbHbBIX
33/lay C MCMOJb30BaHUEM MeTO/I0B MaTeMaTU4YeCKOro aHaau3a, JUHeHHOU U
BEKTOPHOM a/re0Ophl;

pelllaTh TUIIOBbIE 3a/laud TI0 OCHOBHBLIM pasfiefiaM Kypca, WCIIO/Ib3ysi MeTO/Ibl
MaTeMaTUUeCKOTo aHa/ln3a;

TIPUMEHSITb MaTeMaThyecKhe MeTO[bl M 3aKOHbI TIPU pelleHUd TUITOBBIX
rpo¢eCCUOHAJIbHBIX 3a/1ay;

nproOpeTaTh HOBBbIE 3HaHWs, WCIO/B3ys COBPeMeHHble 0Opa3oBaTe/bHble U
MHGbOPMAI[MOHHBIE TEXHOJIOTHH.

Bnagets:

HaBBIKAMM BBIOOpa OMNTUMAJIbHBIX CITOCOOOB pellleHUs 3a/ayu 10 OCHOBHBIM
paszesiaM Kypca;

HaBblKAMU T[IPUMEHEHHsS OCHOBHBIX 3aKOHOB MaTeMaTUuKU [Jisl peLleHus
MOCTaBJ/IEHHBIX 3a/1au.

4. O0beM AMCHMILUTAHBI M BU/IbI Y4e0HO# padoThI

OO61ast TPyJ0eMKOCTh JUCIIATIIMHBI COCTaB/sseT 13 3auyeTHBIX eAuHUI], 468

dKaJleMHUYeCKHX 4dCOB.

HaiMEHOBAHME Bcero CemecTphbl
4acoB 1 2 3 4
OO0111as1 TPYI0€MKOCTh JTUCI[UTUIAHEI 468 72 72 108 | 216
KonTakTHas pabora: 213,6 42,3 | 36,3 | 42,5 | 92,5
JIeKLIUU 82 14 18 14 36
TpaKTUUYeCKre 3aHITUS 128 28 18 28 54
CeMUHaphbI - - - - -
nabopaTopHbIle pabOThI - - - - -
KYPCOBOM TIPOEKT - - - - -
CamocTosiTe/ibHasi paboTa CTyZieHTa 195 21 27 57 90
[IpoMe)xyTOuHasi aTTeCTalys 63 9 9 9 36
KOHTaKTHas paboTa 3,6 0,3 0,3 0,5 2,5
camMocCTosTe/IbHasE paboTa Mo MOATrOTOBKe 59,4 8,7 8,7 8,5 | 33,5
K 3aUéTy, 3a4éTy C OL|EHKOH, 5K3aMeHY

5. CogeprxaHnue JUCHMIIIAHbI




5.1. CooTHeceHus TeM AUCHUIUIUHBI U (hopMHUPyeMbIX KOMIeTeHLIUH
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Tema 2. BekTopHas anrebpa 12 + + CPC na3, To
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reoMeTpust CPC AL
Wtoro 3a cemectp 1 63
[IpomesxkyTOUuHas arTecTalus 9
Bcero 3a cemectp 1 72
Tema 4. BBE,Z[EHI:IE B 27 N ) JI, T13, VI3, KP
MaTeMaTU4yeCKU aHa/Iu3 CPC
N3, KT,
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Wtoro 3a cemectp 2 63
[IpomMerxyTOUHas aTTecTarys 9
Bcero 3a cemectp 2 72
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Wtoro 3a cemectp 3 99
[IpomMerxyTOUuHas aTTecTalys 9
Bcero 3a cemectp 3 108
JI, 113,
Tema 7. KoMIuieKCHbIe yuc/ia 8 + + CPC na3
Tema 8. OOLIKHOBEHHBIE 48 N N JI, T13, | 13, KT,
nvddepeHiraibHbIE CPC | KP,PI'P
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Tema 9. HuicsoBsle u JI, T13
+ + b b
(hyHKI[MOHAIbHBIE PSI/ibl 36 CPC VA3, KP
Tema 10. Teopus 88 N + JIL 113, | U143, I1P,
BEPOSITHOCTEU CPC | KP, PTP
Wroro 3a cemectp 4 180
[IpomesxyTOUuHas aTTecTalus 36
Bcero 3a cemectp 4 216
Bcero no gucuunivze 468

Cokpawenus: JI — nekuus, [13 — npaktuueckoe 3aHatve, CPC — camocTosTesibHas
pabora cryaenra, /I3 — uHAuBHAyanbHOe AoMaiiiHee 3ajaHue, KT — KOHTpPO/bHBIN
tect, TO — Teopernueckuii ompoc, [IP — mpoBepouHas pabora, KP — KOHTpo/bHast
pabota, PT'P — pacuétHo-rpaduueckas padora, 3AII] — 3ammra pacuéTHO-rpaduUecKoit
paboTHI.

5.2. Tembl AUCHUIIMHBI U BU/IbI 3aHATHH

HavmeHoBaHue TeMbl (pa3zesia) T m3 | gp CPC Bcero
JUACLIUT/IUHBI 4yacoB
1cemecTtp
Tema 1. JIuHeitHasi anre6pa 8 14 - 8 30
Tema 2. BekTopHas anrebpa 2 6 - 4 12
Tema 3. AHa/iMTHUeCKasi TeOMeTPHSsI 4 8 - 9 21
WToro 3a cemecTp 14 28 21 63
ITpome)KyTouHasi aTTecTalus 9
Bcero 3a cemecTp 72
2 ceMeCTp
Tema 4. BBegeHue B 6 10 - 11 27
MaTeMaTU4eCKU aHa/Iu3
Tema 5. [TuddepeniyansHoe 12 8 - 16 36
HCUKMC/IeHHe
Wtoro 3a cemecTp 18 18 27 63




HavmeHnoBaHue TeMbl (pa3zera) T m3 | 1P CPC Bcero
JUCLIUTIJIUHBI 4yacoB
ITpomexxyTouHasi aTTecTalus 9
Bcero 3a cemecTp 72
3 ceMeCTp
Tema 6. MIHTerpaspHOe UCUUC/IEHKe 14 28 - 57 99
Wtoro 3a cemecTtp 14 28 57 99
[TpomexyTouHasi aTTecTalus 9
Bcero 3a cemecTp 108
4 ceMeCTp
Tema 7. KoMmrniekcHbie yucsia 2 2 - 4 8
Tema 8. OObIKHOBEHHbIE 10 14 - 24 48
nvddepeHiaibHble yPaBHEHUST
Tema 9. UucsioBbie U 6 10 - 20 36
(yHKLIMOHATbHBIE Psi/IbI
Tema 10. Teopus BeposiTHOCTEM 18 28 - 42 88
Toro 3a ceMecTp 36 | 54 90 180
[IpomeKyTOUuHas aTTecTalus 36
Bcero 3a cemectp 216
Bcero nmo gucuurimHe 468

Coxkparrienus: JI — nekuus, I13 — npakTuueckoe 3aHsTtue, JIP — nabopaTopHast pabora,
CPC - camocTosiTenbHas paboTa CTyZieHTa.

5.3 CopepyxaHve JUCLUIIIMHbI

Tema 1. J/luneiiHast asiredpa

Marpunpl. [HelictBusi Hag, maTpuuamu. Onpegenurenu 2-ro U 3-TO TOPSIIKOB.
OcHOBHbIe CBOWCTBa ormpeaenuresned. TeopemMa pas/ioKeHUs — OIpefeTuTes.
BrruriciieHre onpefenvresield n-oro mopsiika. MuHop. Anrebpanyeckoe JOTIO/IHEHHe.
O6paTtHass MaTtpuila. MarpuuHasi ¢opMa 3anMCU W pelleHdsT CUCTeMbl JTUHEWMHbIX
anrebpanyeckux ypaBHeHuil. @opmyssl Kpamepa. Teopema Kponekepa-Kamesmm.
PerieHre cHCTeMbI N JIMHEWHBIX anreOpavyecKWX ypaBHEHMM C M HEW3BEeCTHHIMU
MeTo1oM I"aycca. OIHOpOAHbBIE CUCTEMBI JIMHEHHBIX arebpanuecKux ypaBHEHHM.

Tema 2. BekTopHas anredopa

ekapToB 6a3uc. PasyoykeHue BekTopa 1o 6asucy. JIMHeWHble orepaiyyd Haj
BeKTOopamu. Harmpasigmomme KOCMHYCbl  BeKTOpoB. (Cka/sipHOe, BEKTOPHOE,
CMelllaHHOe, [IBOMHOe BEKTOpHOe TIpOM3Be/leHHsi BeKTOpOB. [‘eomMeTpuueckue
TIPUJIOKEHUS CKa/IIpPHOI0, BEKTOPHOT'O Y CMeLlaHHOI 0 TIPOM3BeileHusl BeKTOPOB.

Tema 3. AHa/IMTHUYeCKasi reoMeTpus
HekapToBa cucTeMa KOOpPAWHAT. Pa3nuuHble BHUABI ypaBHEHWsS TMPSMOU Ha
TUJIOCKOCTH. YPaBHEHHUs TJIOCKOCTM W MPSIMOM JIMHWKA B TPOCTpPaHCTBe. B3auMHOe
7



pacrosio)keHre TOoueK, TIJIOCKOCTed M TpsIMbIX B MpOCTpaHCTBe. KpuBbie BTOpPOTO
ropsiiKa.

Tema 4. BBeieHHe B MaTeMaTHUeCKUH aHA/IU3

OyukiMa ofgHOW TiepeMeHHOW. Knaccudukamms —dyHKUuNA.  AGcosroTHas
Be/IMUMHA BeIlleCTBeHHOro umcia. Ilpesen pyHKIMM B TOUKe W Ha OeCKOHEUHOCTH.
OcHoBHbIe TeopeMbl O TipefiefaXx. OHOCTOpPOHHWE Mpejie/ibl. beCKOHeUYHO Majible U
6eckoHeuHo OGonbiMe ¢GyHKIMU. CpaBHeHHe OeCKOHeUHO MasibiX. HeompeneneHHbIe
BbIDA)KeHUs (HeorpeeneHHOCTH). [lepBbli M BTOpOW 3amMeuaTesbHble MpeJerbl.
HernpepbIlBHOCTh (DYHKLIMM B TOUKe U Ha WHTepBasie. TOUKU pa3pbiBa (PYHKIUHM, WX
kaccrudukays. OCHOBHbIE TeOPEMbBI O HETIPEPBIBHBIX (DYHKIIUSIX.

Tema 5. IuddepenijuanbHoe Mcurc/ieHUue

[Tpou3BogHas PyHKLMH, €€ reoMeTpUUYeCKU U MeXxaHUUeCKri CMbIC/bL. [IpaBusia
muddepenipoBanys. Tabnuiia MPoW3BOAHBIX OCHOBHBIX 37IeMEHTApHBIX (YHKLIUM.
MuddepeHuipoBanue cn0XKHOU (QyHKUMU. [JuddepeHnipoBaHre HeSBHOU (PYHKLMU.
Jlorapudmuueckoe guddepenurpoBanue. [ruddepeHiiipoBanue QyHKIUMU, 3a/laHHOU
napameTpuuecku. [uddepeHrman QyHKUM U €ro TreOMeTPUUeCKHM CMBICI.
[Tpumenenve guddepeHiMana K MpUOIKEHHbIM BblUMcaeHUsIM. [Ipon3BojHbIe U
b depeHtnanel BeICIIMX NopsAKoB. [IpaBuno Jlonutansa. UccnenoBanue QyHKUWA
MeToZaMU Au(depeHMaibHOr0 WCUYUC/IeHUs. Y CJI0OBUSI MOHOTOHHOCTH (DYHKLMM.
OKkcTpemyMbl GYHKIUM (OTipejiesieHus, HeobXo[uMoOe U [IOCTaTOYHOEe YCJIOBHS).
Beimyksiocts pyHkimu. Touku repervba (omnpe/eneHye, He0OX0AUMOe 1 JOCTaTOUHOe
yCJIOBHST). ACUMITTOTHI KpUBbIX. O6111ast cxema uccieZjoBaHUs GYHKIMU U TIOCTPOEHHe
eé rpaduka.

Tema 6. IHTerpasibHOe UCUMC/IeHUE

[lepBooOpa3Hasi.  HeompepeneHHbli — WHTerpaj.  3amMeHa  TlepeMeHHO.
WHTerpupoBaHue 1Mo 4yacTsM. VIHTerpupoBaHye TIPOCTEMIINX pal[iOHAIBHBIX Apobeii.
Passio’keHre JpoOW Ha TpocTelimue. VIHTerprpoBaHHWe PpalMOHA/IBHBIX JIpobeii.
OmnpeneneHHbli uHTerpan. ®opmyna HerooToHa-JleitbHMIla. 3amMeHa TepeMeHHOM B
onpejeneHHOM UHTerpase. ['eoMeTpryeckre NMpUIOKEHUs OINpe/ieJIEHHOTr0 UHTerpasa.
HecoGcTBeHHbIe UHTErpasibl.

OYHKIIMM HEeCKOJbKUX mepeMeHHbIX. [luddepeHiiipoBanue GYHKIUHA [JBYX
riepeMeHHbIX. YacTHble TPOM3BOJHbIE TEPBOIO M BBICIIMX TOPSAAKOB. IlosiHbIN
mubdepenian. IlpumeHeHwe TmonHOTO AuddepeHiana K MPUOIKeHHBIM
BbIUMC/IeHUsIM.  [loHATHe  SKCTpeMyMa (PYHKIMM  HECKOJbKUX  TepeMeHHbIX.
Heobxoaumble ¥ AOCTaTOUYHBIE YCIOBUSA dKCTpeMyMa (YHKILHN [BYX TIepeMeHHBIX.
YcioBHBIN 3KcTpeMyM. Hanbonbiliee v HauMeHbIlee 3HaueHUsT (yHKI[UH B 3aMKHYTOU
obmactu (rnmobasnbHble SKCTpeMyMbl). KpatHble uHTerpanbl. KpuBoivHeiHbIe
VIHTerpaJibl.

Tema 7. KoMmiekcHbie uyuc/ia
KomruiekcHbie uncia. Popmel 3anicyd KOMIUIEKCHBIX uucesi. ['eomeTpuueckoe
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npe/iCTaB/ieHre KOMIUIEKCHbIX uurcesn. J[leMCTBUSI C KOMIUIEKCHBIMM YHCJ/IaMHU.
dopmyna Dunepa.

Tema 8. O0bIKHOBeHHBbIe fu(epeHIHaTbHbIE YPABHEHHS

MuddepeHLanbHble yPaBHeHUs 1-ro TopsiJKa. 3ajava Komm.
MuddepeHLiaibHble ypaBHEHUsI C pa3fe/solUMUC MnepeMeHHbIMA. OZHOpOJHbIE
I depeHMaNbHble YypaBHEHUs1 MepBOro mnopsigka. JIuHelHsble auddepeHraibHbIe
ypaBHeHUs1 mepBoro rnopsigka. JuddepeHiuanbHble ypaBHEeHHsI BBICIUIMX TODPSIKOB.
JluHeliHble  ofHOpOJHBle  Au(depeHLanbHble  YpPaBHEHUSI C  [OCTOSIHHBIMU
Ko3dduimentamu. JIvHeliHble HeOAHOPOJHbIe uddepeHIMaNibHble ypaBHEHUSs
BTOPOrO MOPsiZIKa C PaBOM YaCThIO CIeLUaJIbHOrO BUA.

MeTopl oOmepalyoHHOTO HcunciieHus. HaxokaeHue wu3o00pakeHUd (DyHKIMH.
HaxoxzeHne opuruHaaoB wu3obpaxeHuil. IIpuMmeHeHMe MeTO/OB OMEPaLMOHHOTO
VICUMC/IEHHS K PeLleHrt0 AU epeHuaTbHbIX YPaBHEHUM.

Tema 9. UncioBble u (PyHKIMOHA/IbHbIE PSA/ABI

OCHOBHbIE TIOHATUSL TEOPUM YMC/IOBBIX PpsAf0B. CXOAWUMOCTb U CyMMa psja.
Heob6xoumoe yciioBre cxoauMocTu. ['eomeTpuueckuii M 000011IeHHO rapMOHUYeCKHe
psagbl. IIpu3HakyM CXOAMMOCTH UHMCJIOBBIX PSZOB C TIOJIOKUTEbHBIMU UJIeHAMU:
MpU3HAaKW  CpaBHeHUWs, ajreOpanueckue mpu3Haku [anambepa u  Kouwm.
3HaKouepeAyIIecs U 3HaKorepeMeHHbIe psifibl. [Ipr3Hak JleiibHuila. AGco/moTHas U
yCJI0BHasi CXOAMMOCTD Psifia C TIPOU3BOJIbHBIMU WieHaMu. OCHOBHBIE TTIOHATUSI TEOPUHA
GYHKI[MOHAMBHBIX ~ PsiioB.  TOUKM  CXOAUMOCTH U 00/7acTb  CXOAUMOCTH
byHKI[MOHAMBHOTO psifia. MeTobl orpefesieHUs: 06/1acT¥ cXoAUMOCTH. CTereHHbIe
psabl. Teopema AOGesnsa. VIHTepBanm W pafilyC CXOAMMOCTH CTeTIeHHOTO psifia. Psiibl
Tennopa u MaksiopeHa. Psiib1 @yphbe.

Tema 10. Teopus BepossTHOCTEH

OCHOBHbBIE TIOHSITUSI TeOpUH BeposiTHOCTel. CiyuaiiHble COOBLITUS. DJieMeHThI
KombuHaTOpuku. [lepecTaHOBKM, coueTaHUs, pa3melleHus. Kaccuueckasi hopmysia
BEpPOSITHOCTU. Teopema C/IO)KEHUSI BEpOSITHOCTEM. Y CJIOBHAasi BEPOSITHOCThb. TeopeMa
YMHOXXEHHsSI ~ BeposiTHOcTed. @opMysbl  TIOJIHOM  BeposiTHOCTU U bateca.
[TocnemoBaTeNnbHOCTHM HE3aBUCHUMBIX MCIIBITAHMKW C AByMs HcCxofamu. PopmyJia
bepnynmu. [TpubmmkenHsie popmysibl MyaBpa-Jlamiaca. @opmyina ITyaccoHa.

CnyyaiiHble BenuuuHbl. DyHKIMA pacripefie/ieHHs C/Iy4allHOM BeJIMYMHBL. Psf
pacripefie/ieHus1 JUCKPDETHOW C/IyuyalHOM BeJWuuHbl. [I7OTHOCTBE pacnpeneseHus
HEeIMpEepbIBHOM CIyYalHOW BeJIWYMUHBL. UMCIOBBIE XapaKTEePUCTUKU CJIy4YaWHBIX
BesivunMH. OCHOBHBIE 3aKOHBI pacrpefie/leHUs] JUCKPeTHbBIX W HelpepbIBHBIX
CIyYyalHbIX BEJIMUMH, WX YWCJIOBble XapakTepUCTWKW. HopmanbHbIM  3aKOH
pacnpesienenusi (3akoH ['aycca). IlpaBuno Tpéx curm. [IBymepHble CilydaiiHble
BeJINUMHBI.

OcCHOBHBIE OMpeJeseHus MaTeMaTUUueCKOW CTaTUCTUKWA. TouyeyHble OLIeHKH.
HoBeputenbHble UHTEpBa/Ibl. CTaTUCTUUECKUE TUITOTE3bI.



5.4 IlpakTHueckue 3aHATUA

Howmep Tpyno-
TeMbI TeMaTuKa NMpakTUUeCKUX 3aHSITUN €MKOCTb
JVICLIUTIVHBI (uacer)
1 cemecTp
1 MaTpulibl U orpeiesinTe v 8
1 CucTeMbl TMHEMHBIX a/lreOpanueCcKnX ypaBHEHUI 6
(CITAY)
2 BekTopsbl 6
3 AHanuTHhuecKas reOMeTpus Ha MJIOCKOCTU U B 3
TPOCTPaHCTBE
Ntoro 3a cemectp 1 28
2 ceMeCTp
4 [Ipenenbl 8
4 HernpepbIBHOCTb (DYHKI[UW OZIHOM MepeMeHHOM 2
5 [TpousBo/iHasi GYHKILMM OJIHOW TTepeMeHHOU 6
5 WccnenoBanve hyHKIMU U TTOCTpOeHHe e€ rpadrka 2
Wtoro 3a cemecTp 2 18
3 ceMeCTp
6 HeormpeiesieHHbIe UHTerpasibl 10
6 OripefiesieHHbIe VHTerpasibl 6
6 HecoGcTBeHHBIE HHTErPasIbl 4
6 @YHKLUSA IBYX [epeMeHHbIX 4
6 KpaTtHble ¥ KDUBOJIMHEMHbIE UHTETrPaJibl 4
Wtoro 3a cemectp 3 28
4 cemecCTp
7 KomruiekcHble uncia 2
8 uddepeHiManbHble ypaBHEHUST 10
8 OrnepaliMOHHOE UCUYUCTIEHHE 4
9 UuicsioBble psAbl 4
9 @ YHKIIMOHAJIbHBIE PSA/IbI 6
10 BeposiTHOCTb C/Ty4aiHbIX COOBITUM 16
10 CiyyaliHble BeJIAMUMHBI 8
10 MartemaTrhueckasi CTaTUCTHUKA 4
Wtoro 3a cemectp 4 54
WToro 1o auciunivHe 128

5.5 JIabopaTopHbIi NPAKTHKYM

JIabopaTopHBIii MPAaKTUKYM YueOHbBIM T/IaHOM He TIpelyCMOTPEH.

5.6 CamocTosiTesibHasA padoTa
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Howmep Tembl
JVCLIUTUTUHBI

Bupl caMOCTOSITE/TbHOM pabOThI

Tpyno-
€MKOCTb
(uacer)

1 cemectp

[ToBTOpEHME MaTepranioB JEKLUN.

M3yueHue TeopeTHUeCKOro MaTepuana. [1, 2, 6, 12, 13,
14]

BeimosiHenve M/13 NeNe 1-7.

BrimonHenue PI'P Nel.

[Toaroroska K 3aiure PI'P Ne 1.

[ToBTOpEHVE MaTepHaoB JIEKLUH.

M3yueHue TeopeTUUeCckoro matepuana. [1, 2, 6, 12, 13,
14]

BeimosiHenve /13 NelNe 8-10.

IToaroroBka Kk TO-1.

[ToBTOpEHWE MaTepHasioB JIEKIUH.

M3yueHue TeopeTHUeCKOro MaTepuana. [1, 2, 6, 12, 13,
14]

Breimonnenve M3 Ne 11.

Breimosinenuve PI'P Ne 2.

[Toaroroska K 3atqure PI'P Ne 2.

[Toaroroeka K TO-2.

[ToaroTOBKa K KOHTPO/IbHOM paboTte No 1.

Wtoro 3a cemectp 1

21

2 ceMeCTp

[ToBTOpEHVE MaTepHaoB JIEKLUH.

M3yueHue TeopeTHUueCKoro Matepuana. [1, 2, 7, 12, 13,
14]

BeimosiHenve MJI3 NeNe 12-15.

IToaroToBKa K KOHTPO/IbHOM paboTte No 2.

11

[ToBTOpEHVE MaTepHasioB JIEKIUH.

M3yueHue TeopeTHUeCKOro Matepuana. [1, 2, 7, 12, 13,
14]

Breimonnenve M3 NeNe 16-21.

[ToaroroBka Kk KT-1

Brimosinenuve PI'P Ne 3.

[Togroroska K 3ature PI'P Ne 3.

[ToaroTOBKa K KOHTPO/IbHOM paboTte No 3.

16

Wtoro 3a cemectp 2

27

3 cemecCTp

[ToBTOpEHME MaTepPHa/IOB JIEKLIWM.
M3yueHue TeopeTHUeCKOro Marepuana. [1, 2, 7, 8, 12,

57

11



Tpyno-
Bupl caMOCTOSITE/TbHOM pabOThI €MKOCTb
(uacer)

Howmep Tembl
JVCLIUTUTUHBI

13, 14]

BemmosiHenue N/13 NeNe 22-34.

[Toaroroeka Kk KT-2 u KT-3.

Beimonnenue PI'P Ne 4, PI'P Ne 5 1 PI'P Ne 6.
[Toaroroska K 3atgure PI'P Ne 6.
[ToaroToBKa K KOHTPO/IbHOM paboTte Ne 4.

Ntoro 3a cemectp 3 57

4 cemecCTp

[ToBTOpEHME MaTepPHa/IOB JIEKLIAM.

v M3yueHue TeopeTHUeCKoro Matepuana. [1, 3, 8, 12, 13,
14]

BeimosiHenue MJ13 Ne 35.

[ToBTOpEHME MaTepHUaioB JIEKLUH.

M3yueHue TeopeTHUeCckoro matepuana. [1, 3, 8, 12, 13,
14]

8 Boinonnenve /13 NeNe 36-43. 24
[Toaroroska K KT-4.

BrimonHenre PI'P Ne 7 u PT'P Ne 8.
[ToAroToBKa K KOHTPOJIbHOM paboTe Ne 5.

[ToBTOpEHME MaTepPHa/IOB JIEKLIAM.

M3yueHue TeopeTHueCcKoro Matepuana. [1, 3, 9, 12, 13,
9 14] 20
BeimosiHenve /I3 NeNe 44-49.
IToAroToBKa K KOHTPOJIbHOM paboTe Ne 6.

[ToBTOpEHME MaTepranoB JEKLIUN.

M3yueHue TeopeTHUeCKOro MaTepuana. [3, 4, 5, 10, 11,
12, 13, 14]

10 BoimosHenue V13 NeNe 50-66. 42
[Toaroroska K TP NoNe 1-5.

Breimosinenuve PI'P Ne 9.

[ToaroToBKa K KOHTPOJ/IbHBIM paboTtam Ne 7 1 Ne 8.

Wtoro 3a cemectp 4 90

WNToro nmo aucLuIiiHe 195

5.7 KypcoBble nIpoeKThI
KypcoBblie 1TpoekThbl yueOHbIM TIJIaHOM He TIpelyCMOTPEHBI.

6 YueOHO-MeTOJUUecKOe U HH(POPMaLIHOHHOE 00ecTieueHHe JUCI{HILTHHbI
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a) OCHOBHasl IMTeparypa

1 IMucemennbiy, [1.T. KoHCeKT eKIMHA MO BbICIIEM MaTeMaTHKe: MOJJTHbIM
Kypc [Tekct] / [O.T. [Iucbmennsiid. — 11-e u3n. — M.: Alipuc-nipecc, 2013. — 608 c. —
ISBN 978-5-8112-4867-7 — KonmuecTBO 3K3eMIuispoB — 128.

2 Jasko, [1.E.. Beicinasg MaTeMaTuKa B YIIpa)XHeHUAX M 3afadax B 2-x u. U. 1
[Tekct]: YuebHoe mocobue s By3oB / I1.E. Janko u fp. — M.: Onukc, 2012. — 368 c.
—ISBN 978-5-488-02448-9 — KosnmuecTBO 3K3eMILISIpOB — 32.

3 JlaHko, [1.E. Bpicinas MaTeMaTHKa B yIpa)KHeHUsX M 3ajavax B 2-x u. Y. 2
[Tekct]: YuebHoe mocobue asis By3oB / I1.E. Janko u gp. — M.: OnuKc, 2012. — 448 c.
— KosruecTBo 3K3eMI1s1poB — 14.

4 TTucbmennsbi, [I.T. KoHCcmeKT JieKHUM 10 TeOpHMH BepPOSATHOCTEH,
MaTeMaTH4eCKOH CTaTUCTHKeE U C/Iy4aliHbIM nporeccam [Tekct]
/ O.T. ITuceMeHHbI. - 5-e u3g. - M.: Aupuc Ilpecc, 2010. - 288c. -ISBN 978-5-8112-
3998-6 — KonmuecTBo 3K3eMIuiIpoB — 52.

5 I'mypman, B.E. PykoBoJCTBO K pelieHHIO 3a/jau M0 TeOPUM BepPOATHOCTEN U
MaTeMaTu4yeckou cratuctuke [Tekcr] / B.E. I'mypmaH. - 11-e u3za.,nepepab. u mor.
- M. : FOpaiit, 2011. - 404c. -ISBN 978-5-9916-6109-6 — KonuuecTBo 5K3eMI/IIpOB
— 36.

0) momo/HUTe/IbHAS IUTepaTypa

6 AdanacreBa, I'.b. 3ajauHuk Ne 1 mo maremaTtuke [TeKCT (BU3yasibHbIN):
ysekTpoHHbIi] / I'.B. AdanaceeBa. — CII6. : T'YTA, 2019, — 58 c. — Pexxum focTtytia:
http://spbguga.ru/objects/e-library/

7 AdanacbeBa, I'.b. 3agjaunuk Ne 2 mo MareMaTuke [TeKCT (BU3yaJ/bHbIN):
ynekTponHbii] / I'.b. AdanaceeBa. — CII6. : T'YT'A, 2020, — 60 c. — PexxuiMm focTyTia:
http://spbguga.ru/objects/e-library/

8 AdanacbeBa, I'.b. 3agaunuk Ne 3 mo maremaTtuke [TeKCT (BU3ya/bHbIN):
anekTpoHHbIH] / ['.B. AdanackeBa. — CII6. : T'YT'A, 2020, — 68 c. — Pexxum poctyna:
http://spbguga.ru/objects/e-library/

9 AdanaceeBa, ['.b. 3agauauk Ne 4 mo mMaremaTHKe [TeKCT (BU3Yya/IbHbIN):
snekTpoHHbIH] / ['.B. AdanackeBa. — CII06. : T'YT'A, 2020, — 75 c. — Pexxum pocryma:
http://spbguga.ru/objects/e-library/

10 AdanacbeBa, [I'.b. 3agausuk Ne 5 mo MaremaTMke [TeKCT
(Bu3yasbHbIN): 31ekTpoHHbIN] / I'.B. AdanacbeBa. — CII6. : T'YT'A, 2020, — 79 c. —
PexxuM poctymna: http://spbguga.ru/objects/e-library/

11 AdanacbeBa, I'.b. 3agausuk Ne 6 1m0 MareMaTHKe [TeKCT
(Bu3yasbHbBIN): 31eKTpoHHbIH] / I'.B. AdanacbeBa. — CII6. : T'YT'A, 2020, — 84 c. —
Pexxum poctyna: http://spbguga.ru/objects/e-library/

B) TIlepedyeHb pecypcoB HWH(OPMALMOHHO-TEJIEKOMMYHUKALIMOHHON  CeTH
«HTepHeT»:
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http://spbguga.ru/objects/e-library/
http://spbguga.ru/objects/e-library/

12 bu6smoreka CIIOI'Y TI'A [DnekTpoHHBIM pecypc]. — Pexxum gocTyma:
http://spbguga.ru/objects/e-library/ , cBoboaHbIi (gaTa obparterus 24.01.2022).

13 DeKTpoHHO-0M0/IHOTeYHAsI cucTeMa H3/laTe/IbCTBA «JIaHb»
[DnekTpoHHBIN pecypc] — Pexkum goctyma: http://e.Janbook.com/, cBoboaHbBIN (#aTa
obparmenusi: 24.01.2025).

14 D/1eKTpoHHO-0MO/IMOTeUHasi  cucTemMa  u3gatenbcrBa  «FOPAHWT».
[DnekTpoHHBIM pecypc]. — Pexum pgoctymna: http://www.biblio-online.ru —
cBOOOHBIM (aTa obparenus: 24.01.2025).

7 Marepua/IbHO-TeXHHUYECKoe o0ecreueHre JUCIUTITHHBI

AyauTtopusi ¢ IpoekTopoM (ayg. 411)

OnekTpoHHast 6nb/imoTeka Kadeapsl Ne 4.

WHbopMal[MOHHO-CTIpaBOYHbIeE YW MaTepuajbHble  pecypchl  OUOIMOTEKH
CIIer'y r'A.

8 O0Opa3oBare/bHbIE H HHPOPMAILHOHHBIE TEXHO/IOTUH

B pamkax wu3yyeHMs AWCLMIUVIMHBI «BpICIIasg MaTeMaTHKa» WCIO/Ib3YHTCS
cienyoiye obpa3oBaTesibHble TEXHOJIOTWW: JIeKLWW, TIPaKTHUeCKUe 3aHsITHs,
caMmocTosiTe/IbHas paboTa CTyJJeHTOB.

Jlekijusi — ocHOBHasi ()OopMa CHUCTEMAaTUUeCKOro, MOC/e0BaTebHOI0 YCTHOIO
u3noXeHUss ydyeOHOro warepuana. TpafWL[MOHHasi JeKUsl COCTaB/sieT OCHOBY
TeopeTHYecKoro oOyueHusi B paMKax [JUCLUIVIMHBI U  HalpaB/ieHa Ha
CUCTEeMaTH3UPOBAaHHOE H3/I0KeHHe (PyHZaMeHTalbHbIX OCHOB HayuHbIX 3HaHWM. Ha
JIeKLIUM KOHLIEHTPUPYeTCsl BHUMaHue 00ydJaroluxcsi Ha Hanbosiee BaXKHBIX BOTPOCAX
13y4aeMOU TeMbl, CTUMYJIMPYeTCs UX aKTUBHAs MT03HaBaTe/IbHast [esiTe/IlbHOCTb.

[TpakTryeckue 3aHSATHS 10 AWUCLUIUIMHE TIPOBOJSATCS B COOTBETCTBUM C yueOHO-
TeMaTUYeCKUM I71aHOM. Bo BpeMs MpakTUUeCcKOoro 3aHSATHS TIPOBOJATCS MMCbMEHHbIe
TIPOBEpOUHbIe paboThI, KOHTPOJIbHBIE PabOTHI, 3al[UThl PACUETHO-TPadUecKux pador.
[lpakTUueckre 3aHATUS TPeAToaraloT UHAWBUAYAJbHYH pabOTy  KaXK[oro
oOyuarorrierocsi, HampaB/leHHYl0 Ha ((OpMHpOBaHWe Yy Hero KOMIIeTeHIUH,
orpeJiefleHHBIX B paMKaxX AUCLMIUVIMHBI «Bbiciias MaTeMaTvKa». [IpakTuueckue
3aHATUA II0 JUCLMIUIMHE «BpICiias MaremaTvka» — SB/ISIFOTCS  COCTaBJISFOLUMM
MPaKTUYeCKON MOATrOTOBKM 00yuaroIuxcs, TakK Kak MpejycMaTpUBalOT UX ydacTue B
BBIMIOJIHEHUM  OTAENbHBIX  97eMeHTOB  paboT,  CBsi3aHHBIX C  Oy;yleit
1po¢eCCUOHAILHOU [eSITeIbHOCTBIO.

CamocrosiTenibHasi paboTa CTyJeHTa $B/SIeTCS COCTaBHOM uacTbiO yueOHOM
pabotel. Ee 0CHOBHO# 1ie/bl0 siB/sieTcss (hOpMUpPOBaHHe HaBbIKa CaMOCTOSITEBHOTO
niprobpeTeHus: 3HAHUM TI0 HEKOTOPLIM BOTIPOCAM TEOPeTHUYEeCKOT0 Kypca, 3aKpeTieHue
U yrayOsieHue TIO/iyueHHBIX 3HaHWM, OTpaboTKa HaBBIKOB MCIIO/Ib30BaHUS
MaTeMaTUYeCKUX MeTOZOB /IS pelleHWs TIPUKIaJHbIX W MpakKTUYeCKUX 3ajad,
camocTosiTe/ibHasi paboTa CO CIpaBOYHUKaMH, Hay4YHO-TIOMYJ/ISIPHOUW JIUTepaTypoil, B
TOM 4M(C/le HaXOJAIUMHUCA B r/100a/IbHBIX KOMITBIOTEPHBIX CETAX. CamocTrosiTenbHas
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paboTa BK/IIOUAeT BBHITIO/IHEHWE WHIUBUAYaIbHBIX JOMAIIHUX 3a[aHUHA W PaCUETHO-
rpadrueckux pabot. B mpoilecce camocToATeNbHONW paboThI CTY[eHT TpruoOpeTaeT
HaBBIKM CaMOOPTaHU3alIH, CAMOKOHTPOJIsI, CAMOYITIPAB/IEHUS] U CTAHOBUTCS aKTUBHBIM
CaMOCTOSITE/IbHBIM CYOBEKTOM yueOHO eATeTbHOCTH.

9 (I)OH,I[ O€EHOYHbIX CpPeACTB [IdA IMpoBeAcHUA TeEKYyLIero KOHTPOJiA
ycrieBaeMoCTH 1 HpOME)KyTquOﬁ dTTeCTallvH 110 UTOI'aM 0CBOE€HUA JUCIHUIT/IMHBI

YpoBeHb M KaueCTBO 3HaHWM 0OydYaroIuMXCs OLIEHWBAIOTCA TI0 pe3y/bTaTaM
TEKYyIIero KOHTPOJISI YCIIeBAaeMOCTH W TIPOMEXYTOYHOM aTTeCTaldd [0 HTOram
OCBOEHUS JUCLUTIIAHBI.

OueHouHble CpefCTBa BK/IOYAKOT: WHAUBUAYa/IbHbIE [OMAlllHWe 3a/aHus,
KOHTPOJIbHBIE TECThI, TEOPEeTUUYECKHUE OITPOCHI, IIPOBEPOUHbIe PAOOThI, KOHTPOJ/ILHbBIE
paboThl, pacuéTHO-Tpaduueckrie paboThl, 3aIUTHI paCUETHO-TPaduUeCcKUX pador.

NHpvBuayanbHble OOMAIllHWE 3aZlaHusl SIBJISIOTCS 4YacTbI0 CaMOCTOSITE/IbHOU
paboThl 0OyuaroIerocs, MO3BOJISIOT 3aKPeITUTh YMEHHs T10/Ib30BaThCsl M3yUeHHBIMU
MeTOZlaMU /I pellieHus 3aady.

KOHTpO/IbHBIE TECThbI BBITIOHAETCS OOYYAIOIIMMUCA Ha MPAaKTAYECKOM 3aHSTUU
10 MHAVBU/Ya/IbHBIM BapHaHTaM /[ijIsi TIPOBEPKH YPOBHSI OCBOEHUST U3yuaeMbIX Tab/IuI]
TPOU3BO/IHBIX, UHTETPA/IOB U UX CBOMCTB.

TeopeTrueckue OMpPOCHI TPOBOAATCA Ha 3aHATUAX C LIEJIbI0 NIPOBEPKU YCBOEHUS
HM3y4eHHOW TeOpHH.

[TpoBepouHble PabOTHI BBITTOHSFOTCS Ha 3aHATUSIX C IIeJIbIO TTIPOBEPKH BrIa/IeHUS
MeTO/IaMU pellieHus1 0a30BbIX 3a/]au TEOPHH BEPOSITHOCTEH.

KoHTposibHbIe pabOThl MPOBOASTCS Ha IIPAKTUUECKUX 3aHATHSAX C  I[e/IbI0
KOMIUIEKCHOW  OLIeHKA BJaZieHuss UW3YyYeHHbIMA MeTOZAaMH  peLleHUs  3aad
COOTBETCTBYIOLLIEr0 pa3zeia.

PacuétHo-rpaduueckrie paboThI SABJISIOTCS KOMITJIEKCOM 3alaHui, 00be IMHEHHBIX
eIVMHOM TeMOH, /M KOTOPBIX TpebyeTcss KOMOWHHMPOBAHHOE WCITO/Ib30BaHHE
pa3/iMuHbIX M3Y4YEHHbIX MeTOJIOB, BbISIBJIEeHHME TIPUUYMHHO-C/€ICTBEHHbIX CBSI3€W,
yMeHHe (pOpMyJIMPOBaTh BbIBO/l HA OCHOBE MPOBE/IEHHOT0 aHaIu3a.

3aiyra pacuéTHo-rpaduueckux paboT MPOBOAUTCS C 1[e/TbI0 KOHTPOJS YCBOEHUS
TeOPeTUYeCKUX OCHOB MeETO/0B, TIPUMEHsSeMbIX I[Py BBIIOJHEHUU PaCUYETHO-
rpaduueckux pabor.

[IpomexyTouHasi aTTecTauusi 10 UTOTaM OCBOEHMS AUCLIUIIIMHBI MIPOBOJUTCS B
BUZIe 3auéTa, 3auéTa C OLEHKOM WM 3K3aMeHa. K MOMeHTy cjaud 3auéta Wiu
9K3aMeHa [O/DKHBI OBITb VCITeIITHO ITPOM/IeHbI BCE STallbl TEKYI[ero KOHTPOJIS
yCI1eBaeMOCTH.

3auéThbl U 3K3aMeHbl MO3BOJISIIOT OLIEHUTb YPOBEHb OCBOEHHS KOMIIETeHI[MH 3a
BeChb Iepuo/, U3yueHus AUCLIUILUIMHBL. bysieTel 3aUuéTOB BK/IIOUAIOT PaCUéTHBIE 3a/1auMl.
OK3aMeHalMOHHbBINA OW/IeT BK/TFOUaeT TeOpeTHUYEeCKHe BOITPOCKHI U PacueTHBIE 3a/jauy.

9.1 ban/IbHO-PeUTHHI0BasA OL[eHKA TeKYIero KOHTPO,/IA yCIieBaeMOCTH U
3HAHUM CTYJE€HTOB MO JUCHUII/IMHE
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Metoavika OannbHOM OLIEHKA CTelleHd OCBOeHUsl CTyZeHTaMu yueOHOro
MaTepuasa JUCIUTUIMHBI « BbICIias MaTeMaThKa».
OO11ast TPy/J0EMKOCTh AWCLUIUIMHBI COCTaB/jsieT 13 3aueTHbIX eguHUL] 468
akaZileMMuecKux uyacoB. Buj utoroBoro KoHTposisi: 1 cemecTp — 3auéT, 2 ceMecTp —
3auéT, 3 cCeMeCTp — 3a4éT C OLIeHKOM, 4 cemMecTp — SK3aMeH.

K Cpok
o 0JINYECTBO
Tema / BUJ| yueOHBIX 3aHATUN 6A/LIOB KOHTPOJISA
(OLIeHOUHBIX 3aJjaHHI ), TTI03BOJISIFOIIIUX (mopsiak
CTYZleHTY TIPOJEMOHCTPUPOBATh OBBIM HOMED
JIOCTUTHYThIN YPOBEHb COPMUPOBAHHOCTH |  MMHHU- Makcu- HeJIeJu C
KOMITeTEeHLIUM Ma/JlbHOe | MaJjlbHOe Hayasa
3HaueHue | 3HaueHHWe | cemecTpa)
1 cemecTp
Tema Ne 1
N3 Nel-7. Matpuupbl, OripejeuTesu, 7 12 2-8
petuenue CJIAY
PI'P Ne 1 0 0 9
3auura PI'P Ne 1 7 12 9
WToro 6amoB 1o Teme Ne 1 14 24
Tema Ne 2
TO-1. BekropHas anrebpa 5 8 9
N3 Ne8-10. [JericTBuUsI C BEKTOPAMU 6 9 9
WToro 6aioB 1o Teme Ne 2 12 17
Tema Ne 3
TO-2. AHanuTuhueckas reoMeTpUsi Ha 5 8 11
TJIOCKOCTH
N3 Nell. ITpsimasi Ha JIOCKOCTH 0 1 12
KonTposbHast pabota Ne 1 8 10 12
PI'P Ne 2 0 0 14
3awra PI'P Ne 2 7 10 9
WToro 6aos 1o Teme Ne 3 22 29
I/ITOF? no o00fA3aTe/LHBIM BHAAM 45 70
3aHATUMN
3auét 15 30
HWToro mo guicun/iuHe 60 100

ITepeBop 0a/1/10B 0a/VTBHO-PEUTHHTOBOM CHCTEMBI B OIIEHKY T10

«aKaJleMHUueCcKoi» miKase

Komuuecto 6annoB o BPC

OreHka (M0 «aKaieMHuueCcKomn»

11IKaJe)

60 u bosee

«3d4TeHO»

MmeHee 60

«HEe 3dUTeHO»

16



K Cpok
. 0JINUECTBO
Tema / BUJ, yueOHBIX 3aHATUN BALIOR KOHTPOJIAA
(OLIeHOYHBIX 3a/laHUH ), TIO3BOJISTIOLLIX (mopsak
CTYZIeHTY TIPOJEMOHCTPUPOBATh OBBIM HOMED
JIOCTUTHYTHIN YPOBeHb C(HOPMUPOBAHHOCTH MuHu- Makcu- HeJle/lu C
KOMITeTeHLUM MajabHOEe | MaJibHOe Hayvasa
3HaueHue | 3HaueHHWe | cemecTpa)
2 ceMecCTp
Tema No 4
N3 Nel2-15. TTpegeribl 6 12 4-9
KonTposibHas pabora Ne 2 9 12 6
WToro 6ansios o Teme Ne 4 15 24
Tema Ne 5
KT-1. IlpousBoHbIe 6 9 10
N3 Nel6-21. [Tpon3BoaHbIe PYHKLIUMA 8 15 11-14
OZIHOM TTepeMeHHOU
KonTposibHas padbora Ne 3 10 14 14
PI'P Ne 3 0 0 18
3amura PI'P Ne 3 6 8 18
WToro 6asnoB 1o Teme Ne 5 30 46
I/ITOF? no o0sA3aTe/LHBIM BHAAM 45 70
3aHATHHI
3auét 15 30
HWToro nmo gucrumninHe 60 100

ITepeBoj 6a/1/10B 0a/VTBHO-PEUTHHIOBOM CUCTEMBI B OLIEHKY T10
«aKaieMHueCcKoW» IKaJse

Konuuecto 6amnos o BPC

OrleHKa (110 «aKaZieMuueCcKom»

111Kasie)
60 u bosiee «3aUTeHO»
MeHee 60 «He 3a4TeHO»
3 cemecTp

Tema Ne 6
KT-2. HTerpansl 11 13 2
N3 Ne22-30 IHTErpupoBaHue 11 20 2-9
PI'P Ne 4 0 2 5
KT-3. OnpeieieHHble UHTErPaJlbl 5 7 7
PI'P Ne 5 0 2 9
KonTposibHast paborta Ne 4 10 12 9
N3 Ne31-34 ®yHKUUM ABYX 2 6 11-14

repeMeHHbIX

PI'P Ne 6 0 0 12
3auuta PI'P Ne 6 6 8 12
WToro 6asnoB 1o Teme Ne 6 45 70
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o KonmuectBO Cpoxk
Tema / BUJ, yueOHBIX 3aHATUN BALIOR KOHTPOJIAA
(OLIeHOYHBIX 3a/laHUH ), TIO3BOJISTIOLLIX (mopsak
CTYZIeHTY TIPOJEMOHCTPUPOBATh OBBIM HOMED
JIOCTUTHYTHIN YPOBeHb C(HOPMUPOBAHHOCTH MuHu- Makcu- HeJle/lu C
KOMITeTeHLUM MaJIbHOe | MaJbHOe Hayvasa
3HaueHue | 3HaueHHWe | cemecTpa)
HNToro mo o00sA3aTe/bHBIM BHAAM 45 70
3aHATUMN
3auéT C OIleHKOH 15 30
HWToro no guicuniuHe 60 100

ITepeBop 0a/1/10B 0a/VTBHO-PEUTHHTOBOM CHCTEMBI B OIIEHKY T10
«aKaJleMHUueCcKoi» miKase

Komuuecto 6annos o BPC

OreHka (M0 «aKaieMHuueCcKomn»
11IKaJe)

90 u 6ostee 5 - «OTJTMYHO»
70 + 89 4 - «Xopouio»
60 =+ 69 3 - «y[0BJIETBOPUTEIBHO»
MeHee 60 2 - «He yJOBJIETBOPUTEILHO»
4 cemecCTp
Tema No 7
NJ13 Ne35. KomruiekCHbIe Unc/ia 1,5 2 1
NTtoro 6asnios 1o Teme Ne 7 1,5 2
Tema Ne 8
N3 Ne36-41. InddepeHianbHble 3,5 6,5 2-5
ypaBHEHUsI
KT-4. Tunel Y 4 5 3
KonTposibHas pabora Ne 5 4 5 4
PI'P No 7 0 1 5
N3 Nod2-43. OnepaljiOHHOE 1,5 2,5 5-6
HCUUC/IeHHE
PI'P Ne 8 0 0,5 6
NTtoro 6asnos 1o Teme Ne 8 13 20,5
Tema Ne 9
N /13 Ned4-49. YucnoBsle U 3,5 6,5 7-9
(yHKLIMOHATbHBIE Psi/IbI
KonTposbHas pabota Ne 6 5 6 8
NTtoro 6anios 1o Teme Ne 9 8,5 12,5
Tema Ne 10
N3 Ne50-57. Teopusi BeposITHOCTEH 4,5 8,5 10-14
[TP-1 - TIP-4. Teopus BepOSITHOCTeMN 5 7 10-13
KonHTpoJsibHas pabora Ne 7 3 4 14
N3 No58-64. CnydyaiiHble BeJTMYMHBI 3 6,5 15-17

18



o KonmuectBO Cpox
Tema / BUJ, yueOHBIX 3aHATUN BALIOR KOHTPOJIAA
(OLIeHOYHBIX 3a/laHUH ), TIO3BOJISTIOLLIX (mopsak
CTYZIeHTY TIPOJEMOHCTPUPOBATh OBBIM HOMED
JIOCTUTHYTHIN YPOBeHb C(HOPMUPOBAHHOCTH MuHu- Makcu- HeJle/lu C
KOMITeTEHLUM MaJIbHOe | MaJbHOe Hayvasa
3HaueHue | 3HaueHHWe | cemecTpa)
[TP-5. [luckpeTHbie C/ydaliHbIe 1 1,5 15
BeJINUMHBI
KonTposbHas pabota Ne 8 5 6 17
NJ13 No65-66. CTaTuCTHKa 0,5 1,5 18
PI'P Ne 9 0 0 18
Wtoro 6ansios 1o Teme Ne 10 22 35
HNToro mo o00sA3aTe/bHBIM BHAAM 45 70
3aHATUMN
JK3aMeH 15 30
HWToro mo guiciuninHe 60 100
ITepeBop 0a/1/10B 0a/VTBHO-PEUTHHTOBOI CHCTEMBI B OLIEHKY T10
«aKaJeMHYecKon» mIKasie
KomuectBo 6amioB no BPC OreHka (Mo «aKajieMHuueCcKomn»
11IKaJe)
90 u 6onee 5 - «OTIMUHO»
70 + 89 4 - «Xopouio»
60 + 69 3 - «y/[I0BJIETBOPUTEJILHO»
MeHee 60 2 - «He Y[ OBJIETBOPUTEILHO»

9.2 MeTojuuecKue peKOMeH/Jaliiiy 10 MPOBeIeHUI0 NMpoLeAyPbl OLleHUBAHMS
3HAaHUM, YMEHHH U HABBIKOB M (M/IM) OMbITA JeSATe/JTbHOCTH, XapaKTepPU3yHIHX
3Tanbl ()OPMHUPOBAHUA KOMIIETEHIMU

N3: VA3 siBasieTcss yaCTblO CaMOCTOSITE/IbHOM pabOThl CTy/eHTa. 3afaHue
BBIZIAETCSI TIOC/e W3Y4YeHUs] COOTBETCTBYIOLLEM TeMbl C yKa3aHMEM CpOKa C/auu
BBINOJIHEHHOM paboThl. Kaxoe 3ajjaHue sIBseTCS MHAUBUAYaJbHBIM U COCTOUT U3
OJHOM WIA HeCKONbKUX 3ajady. Kaxpas BepHO BbINIOJIHEHHAass U CZJ@aHHasd B
yCTaHOBJIEHHbIM CPOK 3aZiaua oueHuBaercsi B 1 Oann. Ecim pgomyieHa ormm6ka,
TI0JIyYeH HeBepHbIM OTBeT, PellleHre He JOBeZieHO [0 KOHLA WX 3a/laHue CaHo Iocuie
yCTaHOBJIEHHOTO CPOKa, TO BbIcTaBsieTcsi 0 6asios.

ITP: TIpoBepouHast paboTa POBOAUTCS BO BpeMsl rpaktuyeckoro 3aHsaTus (I13).
Tema IIP cootBercTByeT Teme ripefbigyiero 113. Ha BeimosniHeHue IIP otBoauTCS He
6onee 15 muHyT. Bo Bpemsi IIP He [gOmycKaeTCs WCIOIb30BaHWE KOHCIIEKTOB U
yueOHMKOB. Kakzast [TP comep>KuT HeCKONbKO 3ajaHuii. IIpyv BepHOM BBHITIOJTHEHUH
3a/laHus BbiCcTaB/sieTcss 1 6asi, eciu cziesiaHa omrbKa B BEIUMC/IEHUSIX WX 3a/laHKe He
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BBITIO/THEHO, TO BBICTABJIAETCA 0 6anoB.

TO: [lucbMeHHBId TeOpeTMYeCKWil OMpoC TPOBOAUTCS BO BpeMsl 3aHSATHSL
Kax/plii OWieT Co/lep’KUT HeCKOJIbKO BOTIPOCOB K3 OOIIero repeyHs BOTIPOCOB K
oripocy. BepHbIi U TIOMHBIM OTBET Ha BOMPOC OIleHWBaeTcsi B 2 0asia; eCi OTBeT
HETIO/THBIM WK B HEM COZIEP>KUTCST HecyllleCTBeHHast OlrOKa, To HauucsiseTcs 1 6as;
eC/IM OTBeTa HeT Wi uMeeTcsi rpy0ast oiimbKa, To BbicTa/sieTcs 0 6asinoB. Bo Bpems
orpoca He [IOTYyCKaeTCsd MCI0/Ib30BaHHWEe KOHCIEKTOB, Y4YeOHMKOB U JIFOOBIX
3/IEKTPOHHBIX YCTPOWCTB.

KT: KoHTpOJIbHBIM TeCcT MpoBOAMTCS BO Bpems 3aHATHSA. Tembl KT «Tabmuia
MpoM3BOAHBIX», «CBOWCTBa UWHTErpajioB», «Tabmuija wWHTETrpanoB», «THUITbI
middepeHIManbHbIX  ypaBHeHUi». Ha BoimosHenue KT otBogutcs He Oomee 20
MuHyT. Bo Bpemss KT He fomyckaeTcss MCMO/b30BaHWE KOHCIIEKTOB, YUeOHUKOB U
MoObIX 37eKTPOHHBIX ycrporicTB. Ecmu KT cmaH B cpok, To [mobaBinsitorcs 2
JTOTIOJTHUTE/IBbHBIX Oasla.

Kaxzapiii Bapuant KT-1 comepxut 21 3aaHre Ha 3HaHHe TabMITbI TTPOH3BOJHBIX
v npaBun auddepeniupoBanus. KT curdTaeTcst 3aUTEHHBIM, €C/TM KOJIMUECTBO BEPHBIX
oTBeTOB Oosibille UMM paBHO 14. KommuecTBo 6GasinioB ompejesnisieTcs 1o ¢opMmyiie:
KOJIMYeCTBO BEPHBIX OTBETOB MUHYC 14.

Kakapri BapuanT KT-2 cogepxur 11 3amaHuii Ha 3HaHWe TabJIUIIGI
Heorpe/ie/IeHHbIX MHTerpasoB. 3a BepHbIM OTBET Ha KaXk/oe 3aZlaHue BbICTaB/sgeTcs 1
Gan.

Kaxpapii BapuanT KT-3 cogepkur 5 3aflaHMM Ha 3HaHME CBOWCTB
Heorpe/ie/IeHHbIX U OMpe/le/IeHHbIX MHTerpaioB. 3a BEPHBIM OTBET Ha KakK[0e 3a/laHue
BbICTaBJIsieTCs 1 Gas.

Kaxpapiii Bapuant KT-4 copepxut 10 3agaHui Ha oOrpejiejieHMe TUIa
IviddepeHMabHOTO ypaBHEHUs TEepPBOrO MOps/Ka. 3a BepHbIM OTBET Ha KaXK7oe
3a/laHuie BbICcTaBsieTcs 1 Gar.

KP: KonTposbHast paboTa TIpOBOAUTCS BO BpeMsi TipakTUueckoro 3aHsatus (I13).
3a KaKAyr 3a/auy, BBIOJHEHHYHO BepHO, BbICTaB/sieTcsl 2 Gasuia; eciu JorylileHa
HeboJibllasi OmMOKa WM BEpHO pellleHa OoJibiliasi yacTh 3aflaHUs, HO pellleHue He
JIOBeZIeHO /10 KOHIIa, TO BbICTaBjsieTcss 1 Gasur; ecu gomyiileHa rpybast ommbKa uin
pelilieHHe MPaKTUYeCKH OTCYyTCTBYeT, TO BbiCTaB/sieTcsi 0 6asiios.

PI'P: PI'P saBnseTcs 4YacTbIO CaMOCTOSITeIbHOW paboThI CTyjeHTa. BepHo
BbinosiHeHHast PI'P siByisieTcst 06si3aTe/lbHBIM YCJIOBHEM ISl TIOJyUeHHUsl OTMyckKa K
9K3aMeHy T0 AuciuruiiHe. BeimonHeHne PI'P He orleHuBaercs B OaniaxX. 3afiaHue
BbIJ]Jae€TCA TIOC/e U3y4YeHUsI COOTBETCTBYIOIEM TeMbl C YKa3aHHMeM CpOKa CJauu
BBITIOJTHEHHOUW paboThl. [Ipy HaMUWK TTOJTHOCTHIO BhINoTHeHHOH PI'P B Ha3HaueHHBIH
JleHb /100aBJIAIOTCS JOTIONTHUTeIbHBIe Oasimbl 3a cpok. Ilpu cmaue PI'P B Gosee
TO3HUHN CPOK JIOTIOJIHUTe/bHBIe Oaibl He Job6aBstoTcs. Eciv B BbimosiHeHHON PI'P
ObLIM JOMyIIeHbl OMMUOKH, TO UX TpeOyeTCs WCIIpaBUTL B TeueHue 14 aHel co JHS
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cpoka caauu PT'P. Ecm yepe3 14 gHeli paboTa He 3auTeHa, TO [OTIOTHUTE/bHBIE
6asutbl 3a cpok oOHy/s0TCsA. ECii K flaTe sK3ameHa xoTs 0wl oHa 3 PI'P cemecTpa He
3auyTeHa, TO TpPU JIFOOOM KO/iMuecTBe HAaOpaHHBIX 0asyioB CTyJeHT Ha 3K3aMeHe
TI0/TyYaeT OLIEHKY 2 «He YZ0BJIeTBOPUTETLHO».

3AIIl: /[Ina ©Hekotopeix PI'P mpoBoauTcs 3amura B BHJe TMUCbMEHHOI'O
TeOpeTUUeCcKOoro orpoca. Kaxzpiii OuieT cofep)KUT BOIPOCHI M3 0OILero mnepeyHs
BOMPOCOB K 3aijuTe. BepHbIil ¥ MOHBINA OTBET Ha BOMPOC OlieHWBaeTcss B 2 Oasfa;
eC/Id OTBET HeNOJHbIA WIA B HeM COJAepXXUTCS HecCyllleCTBeHHas OlMOKa, TO
HauucssieTcs: 1 Gasut; ec/ii OTBeTa HeT Wiv uMeeTcs Tpy0ast o1rbKa, TO BbICTaB/ISIeTCS
0 6ansoB. Bo Bpemst 3allUThI He [JOMyCKaeTCsl MCTI0/Ib30BaHHe KOHCITEKTOB, yueOHUKOB
U JIIOOBIX 37IeKTPOHHBIX YCTPOMCTB. [Ipu cpaue 3amyThl B Ha3HAUEHHBIM [ieHb
n00aB/SIOTCS [IOTIONMHUTebHBIe Oaruibl 3a cpok. Ilpu cpaaue 3amutel PI'P B Gosee
TI03/IHUI CPOK JIOTIO/IHUTe/TbHbIe Oaribl He [00aBISFOTCS.

3auéT: 3auéT U 3aUéT C OLIEHKOM IMPOBOJATCS B IMCbMEHHOM (JopMe BO BpeMs
5K3aMeHal[MOHHOW CeCCUM COrJIaCHO paclucaHuio. B mepeueHb BOMPOCOB K 3auéTy
BKJ/IFOUeHbI 3a/iaud. buseT Ha 3auéte cofepxut 6 3a/1au M3 CIIMCKa BOMPOCOB K 3au4éTy,
Mpy 3TOM B 3a/layax YKCJIOBble 3HAueHUs 3aMeHeHbl Ha Apyrve. Ha moArotoBky
OTBETOB OTBOAUTCA He MeHee 30 MuHyT. Bo Bpems 3auérta He [OIyCKaeTcCs
WCTO/Ib30BaHNe KOHCIEKTOB, YueOHMKOB U JHOOBIX 3JIeKTPOHHBIX YCTPOMCTB.
OrneHrBaHuMe pelleHus 3a,a4 MPOBOJUTCS I10 TpaBUJIaM:

5 6as7I0B 3a BepHOe U MOJIHOe pellieHune 3a/laui;

4 6ania, ec/ii OTBET BePHbIH, HO pellieHre HeTlo/IHOe WK Hepal[iOHATbHOE;

3 6ania, eciv B peIeHr  COJIeP>KUTCS HeCyIieCTBeHHas OIMOKa;

2 6asia, ec/iv B pellieHUH COJePKUTCS [iBe HeCylleCTBeHHbIe OITNOKY;

1 6an1, ecyivi OTBET He3HAUMTEJIbHBIN, HO COZIEP)KUT BepHbIe CBeJeHNS;

0 6as10B, eciv OTBeTa HeT WK UMeeTCs Tpy0Oast oiroKa.

JK3aMeH: [IMCbMeHHBIM 5K3aMeH TMPOBOJAUTCS BO BpeMsi 3K3aMeHal[MOHHOU
CecCMy COrJlaCHO pacIvMcaHuio. B repeueHb BOMNPOCOB K 5K3aMeHYy BKI/IHOUEHBI
OCHOBHBIE OMpe/ieJieHUs, ypaBHeHHs, (OPMYJHUPOBKU TeopeM, (hOpPMYJIbI, 3a/lauu.
buner Ha »3k3ameHe cogepxuT 10 BOMpPOCOB W3 TiepeyHsi BOMPOCOB W 3ajau K
5K3aMeHy, TpyM 3TOM B 3a/lauaxX YWC/IOBble 3HAUYeHUs1 3aMeHeHbl Ha aApyrue. Ha
MOATOTOBKY OTBETOB OTBOAUTCA He MeHee 30 muHyT. Bo BpemMs 5K3aMeHa He
JIOTTyCKAeTCsl HCTIO/b30BaHHWEe KOHCIIEKTOB, YUYeOHHMKOB U JIFOOBIX 371eKTPOHHBIX
yCTpOUCTB. BepHbIil ¥ TIO/HBIA OTBET Ha KaK[bld BOTIPOC OlleHWBaeTcs B 3 Oasa;
eCId OTBET HENOJHbIA WIA B HEM COAEpPXXUTCS HeCyllecTBeHHas OIMOKa, TO
HauucssieTcss 2 Gasia; ecyid TIPUCYTCTBYIOT BepHble ()parMeHTHI OTBeTa, TO 1 Gan;
eC/Id OTBeTa HeT WM UMeeTcs rpy0Oasi ommbKa, To BbicTaBaseTcs 0 6ammoB. Takum
obpa3omMm, MakcMaabHOe BO3MOYKHOEe KOJIMU4eCcTBO 0OasioB 3a 3k3ameH cocrtabssieT 30
OasnioB.

9.3 TeMbI KYpCOBBIX IIPOEKTOB 110 AUCHUILIUHE
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HamucaHue KypCOBbIX TTPOEKTOB yueOHBIM TIJIaHOM He TIPelyCMOTPEHO.

9.4 KoHTpO/IbHBIE

BOIIPOCbI

AJAdA  TIpoBeAeHHUusA BXOAHOIo0 KOHTPOJIA

OCTATOYHBIX 3HAHHUH 110 OGECHE‘-II/IBEII-OI.HI/IM AUCIUITI/IHHAM

BXO,EI;HOIZ KOHTPOJIb OCTAaTOYHBIX 3HAHUU He mpeayCMOTPEH.

9.5 OnucaHue moka3aresjieli U KpUTepUeB OLeHMBAHUS KOMIIeTeHI[UN Ha
Pa3/IMYHbIX 3Tanax ux ¢opM1upoBaHus, ONMCAHME KA/ OLleHUBAHUSA

KomrnereHrmm

[Tokasarenu
OLIeHUBaHUsI
(MHAUKATOPBI
JIOCTYKEHUS)
KOMIIeTeHI UM

Kpurepuu onjeHvBaHus

I sTan

OIIK-10

HﬂlonKlo

OIIK-11

I/IﬂlonKn

3HaerT:

OCHOBHBIE TIOHSATUSI, METOAbl U  3aKOHBI
MaTeMaTUueCcKoro aHa/Im3a, JIMHEeHOU
anreOphl, BEKTOPHOM anreOphl,
aHA/INTUYECKOU TeOMeTPHY;

OCHOBHBbI€ TIOHSITHS, METO/bl U 3aKOHbI TeOpUHU
I depeHIMaIbHBIX YPaBHEHUH;

OCHOBHBIE TIOHSITUSI, METO/bI U 3aKOHBI TEOPUU
YUCJIOBBIX U (DYHKLIMOHAJIbHBIX PSiZIOB;
OCHOBHBI€ TOHSITHS, METO/Ibl U 3aKOHbI TEOPUHU
BEpPOSITHOCTEW;

OCHOBHBIE a/TOPUTMbI THUIIOBBIX UHWC/IE€HHBIX
MEeTO/IOB pellleHus] MaTeMaTUUeCKUX 3ajjau u
1oc/eloBaTeIbHOCTh JIeMCTBUM [IJisl pelleHUst
3TUX 3a/iay;

MeTO/Ibl pPellieHHs (PYHKI[MOHA/IbHBIX U

BBIUMC/ITETBHBIX 33/lau U
T110CJ/1e/I0BaTebHOCTh AeHMCTBUH [I/1s1 pelleHus]
3TUX 3a/]ay;

OCHOBHBIE MaTeMaTU4eCKre MeTO/Ibl PelleHUsT
rpodeCCUOHA/BHBIX 3a/1au U
roc/eloBaTeTbHOCTh JIeCTBUM /1Jisl pellleHUst
3TUX 3ajau.

Ywmeer:

HCII0/Ib30BATE MdATEMATHUYE€CKYI0 CHMBOJIMKY
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Komrmetenumu [TokasaTenu Kpurepuu orieHuBaHus
OLleHUBaHUs
(MHAUKATOPBI
JIOCTHKEHUS1)
KOMIIeTeHLUI

JUJIT  BBIP@OKEHHUS  KO/JIMYECTBEHHBIX U
KaueCTBEHHBIX OTHOLLIEHUH 0OBEKTOB C LIE/IBbIO
(GbopMHpOBaHUS 1[€JIOCTHOTO TPe/CTaBIeHUS
00 00BeKTax;

- pellaTb THUIIOBBIE 3aJiaud 110 OCHOBHBIM
pasjesaM  Kypca,  HCIO/Ib3ys  METOZbI
MaTeMaTUUYeCKOro aHa/Tu3a;

- mpuoOpeTaTh HOBbIE 3HAHWs, MCIIOJB3Ys
COBpeMeHHbIe oOpa3oBare/bHbIE 17|
WH(OPMALIMOHHbIE TeXHOJIOTHH.

II sram

YMmeer:

- OIleHMBaTb MW  BbIOMpATh  ONTUMAJIbHbBIE
Crioco0nI pelieHyst TTPodeCcCOHAMbHBIX 3a7au
C UCII0/Ib30BaHHEM METO/IOB MaTeMaTU4YeCKOro

OIIK-10 U onkio

aHa/In3a, TMHEeWHOW U BEKTOPHOU a/redphi;

- TpUMEHATb MaTeMaTHUecKhe MeTOAbl U
3aKOHBI npu peleHnu THUTIOBBIX
ripodeCCUOHA/IbHBIX 33/1ay;

Bnageer:

OIIK-11 U onki - HaBbIKAMH BBIOOpa ONTHUMAJ/IbHBIX CIIOCOOOB
pelleHyst 3a/ad 10 OCHOBHBIM pasfiesiaM
KypcCa,

- HaBbIKaMU TIPUMEHEHHUS OCHOBHBIX 3aKOHOB
MaTeMaTHKH I peIleHus T0CTaBJIeHHbIX
3a/au.

9.6 TunoBbIie KOHTPOJ/ILHBIE 3a/JaHUA /I/I IPOBe/leHUs TeKYLero KOHTPOJIA
U MMPOME)KXYTOUHOM aTTeCTalMu 10 UTOramM 00yueHHs 10 JUCIUILTHHE

9.6.1 IIpumepHble KOHTPOJ/IbHbIE 3aJaHMsl /[Jisl IMPOBEJeHUs TeKYLero
KOHTPOJIsl yCIIeBaeMOCTH

TunoBbie npuMepbl HHANBHUYA/IbHBIX JOMAIITHUX BHABHHﬁ

Tema 1.

23




Saﬂ,aH]-IE 1. Beruncanrs Olpe JeJIHTe/lb MeTOI0M TPReyTIOJIBHHKOB.

Sa,ﬂ,aH]-IE 2. Beruncanrs Olpe JeJIHTeIb ¢ [TOMOIIBID PDAZT0AEeHHHA 10 CTPORe HITH ("I‘(‘J.'Iﬁll}-’.

3amanue 3. Pemurs ypapHeHue.

3amanue 1 3ananue 2 3amanme 3
- _ _ 2 2 1 1
o b . 0 3 -1 2 6
2 3 -1 N o . " 96
| 1 3 1 () 4 3 J 2—

t 3 -9 1 2
Tema 2.
,J\'r'LHI}I BEKTOPBI
a=41+37—k b 5T— 7+ 2k F=—T—67+4k

Jamaane 1. Beruuc
Jamaane 2. Brruuc
3amaaue 3. Beruuc

Jaganane 4. Brruuc

JIHTE .'IIrIII(‘ﬁII}-’H) KOMOHHAIIHIO BERTOPDODL.

JHUTh CKaIAPHOEe [MPOU3Ee [JeHHEe BeKTOPOB.
JHTE BEKTOPHOE [HPOHSEeIeHHEe BEKTODOE.

JUTE CMEeIIaHHOe IMTPOH3BEeIeHne BEKTOPOB.

3aganme 1 3amanume 2

3a+9 —rF h-7

3aganame 3
T

3anaaue 4

abr

Tema 3.

Bamanme. CocTaBuThL ypaBHeHHE HPIMOI, Mpoxoaaeii qepes Touky (3:

HepreH MKV IAPHO npaMoil 5x | 2y-12-0. BeimoasauTts qeprexk.

Tema 4.

BorauciauTs npeneiisl, He NOAb3YyHAcsL npasuiaom Jlonmuraisa.

Sat — 227 + 4 20 —a? + 9

1. i T —300 - - 2. 1 T—00 r =
i Jad + 622 — i ot + 22245
2¢° —13xr — 7 7t =3y —2
3. lhim_._.- 4. lim, .9 ———m—
Mest 27 97 1 14 a2 2 32 — 10

Tema 5.

1),
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HaiitTu npon3soaayio i
(22 4+ 5) Vo — 2 . .
L.y = 4.y = arctg” 4 - sin 20
i
= LT 3,
. ocin 3T oA T - A Vi
2.y =arcsine Vedt — 1 ST — - arccos —
: Vi
) . —— 1 sin? 25z i St 4+ dx — 2
3.y =/tgd + ———— 6. y .
25 cos H0x et
Tema 6.

Haiitn maTerpaas:

[, N S N
J 1= :

2. /('nﬁ Trcosdr dr

&

Tema 7.
1. (8 —9i)+ (=3 +8i), . Banucarb KOMILIEKCHOE THCIO B
2. (5+1)- (3 —4i), TPHTOHOMETPHUIECKOIH U IoKaszaTeIbHOH hopMmax
o243 |
3. ——. z i
4 — 2 9
o = -.
4 (V’d I J) . 6. PemmTh ypaBuenue
22— 2: 410 =0.
Tema 8.
Haiitn obmee pemrenne: HaiiTn wacTHOE perneHune:
Ly(l+ny)+xy =0 2. 2/ydr —dy =0,
y(0) =1.
Tema 9.
1. 3anucats 5 MePBRIX LIEHOB DA da 2. 3anucarb Kak pAamdcC ()ﬁIII,H}.I HLITEHOM
in l|3|5} 27|81|
n—o 1% +1 2 5 10 17
I"I('('.'I{",,'I(‘JBFL'I‘I: CROOUMOCTE P 0B
. i in — 3n® i o i i in —6\"
o). — 2. . 3 o E
o nt 41 a—n 3n —1 o \3n +2

Tema 10.
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1. B amuxe 5 6enpix u 10 wepubix mapos. Beinynmn 4 mapa. Kakosa BepogaTHOCTE,
9TO BCe BRIHYTHIE TIAPBI YepHbE

2. B amuke 5 6eabix u 10 wepubix mapos. Beinyiu 4 mapa. Kakosa BepogTHOCTD,
9TO CPeH BEIHYTHIX POBHO OJHMH map Oesslii?

3. Ha 4 ommmaxopweix kaproukax nammcanel Oykeel A, A, [ T. Kaproukn
HepeMeNInBAIOT H BRIKIAIBBAKT B Pa/1. [KaKoBa BepOTAHOCTE, UTO HOIYIHTCH CI0BO
JATA?

4. Ha coGpanuu npucyrersyer 12 seioser, u3 nux 8 ke, Beibupaor fgeneranuio
13 3 "enoBek. Kakosa BepoOATHOCTh, UTO B JeJeralnio BOiIyT POBHO 2 KEeHITHHE ]

TeMbl KOHTPOJIBHBIX PadoT

KP-1. MaTpwuiipl, oripefie/iuTesid, BeKTOPHI, TIpsMasi Ha MJI0CKOCTH.
KP-2. IIpepersl.

KP-3. IuddepeniupoBanue.

KP-4. IuterprpoBaHue.

KP-5. IuddepeniuanbHbie ypaBHeHUS.

KP-6. Uuc/ioBble U CTereHHbIe PS/bI.

KP-7. Teopusi BepOSITHOCTEU.

KP-8. CnyualiHble BeJTMUMHBI.

IIpuMepHbIN BapHAaHT KOHTPO/JIBHOU PadoThI
BbruncuTs npegiesiel, He UCIO/b3Ys MpaBusio Jlonurais.

. 62t — V2P 1
1. lim
T Vdab + 3 —

o2 +1
lim — i
=123 — 2 — g

[}

r+ 12"
3. lim (L)
r=oo\ 34

1 —cos10x
4. lim ————
ax—H) et — 1

In(1 + sin z)

5. lim
24\
6. lim
r=0\3 — ¢

Tembl pacuéTHO-rpaduecKux pador

PI'P-1. Pelienrie crucTeM JTMHEMHBIX anreOpanuecKuX ypaBHEHUM.

PI'P-2. TIpumeHeHWe BeKTOPHOM anreOphI K 3aZilauaM aHa/IMTHYeCKOW TeOMeTpPUH.

PI'P-3. ViccnenoBaHue PyHKI[MU U TIOCTPOEHUE eé rpaduka.
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PI'P-4. VlHTerprpoBaHre paljuOHA/IbHbBIX (PYHKI[UH.

PI'P-5. [IpubmiykeHHOE BLIUMC/IEHHE OMpe/ie/IeHHOr0 MHTerparia.

PI'P-6. HaxosxaeHue rio0aibHBIX 9KCTPEMYMOB (PYHKIIMU ABYX TlePeMeHHBIX.
PI'P-7. PemeHue /HHeWHBIX HEOQHOPOAHBIX AW(QepeHIMaNbHbIX YpaBHEHUH

BTOPOTr'O MopsAaKa C MMOCTOAHHBIMUA KOf—)(lJ(l)I/IL[I/IEHTaMI/I.

PI'P-8. PemeHue nWHeWHBIX HEOJHOPOAHBIX AW(QepeHLMaNbHbIX YpaBHEHUH

BTOpPOro T1iopsgdika C II0CTOAHHBIMU KOB(l)d)I/IL[I/IEHTaMI/I C TIIOMOIIBKO METOOO0B
OorepalrfuoOHHOI 0 NCUKUCJ/IEHUA.

PI'P-9. CraTtuctuka.

IIpuMepHbIi BapuaHT 3ajanus PI'P

[Tposecru nosnoe wecaegosanue PYHKIKH 1 HOCTPOUTL €6 rpaduk

U= —"3

3 — 392

o b

v

7.
8.
9.

Bonpocsi K 3amure PI'P-1

OmnpefiesieHye MaTpPUI[bL. 3armycaTh OOIMI BUJ MaTPHIILI pa3Mepa 2x3.
OmnpefiesieHye KBaJpaTHOM MaTPHIbl. 3arycaTh OOIIUIA BUJ], KBaJpaTHOM
MaTpuLbl 3-T'0 TIOpsAKa.

OmpeiesieHre AVAroHa bHOM MaTPHI[bl. 3amucaTh OOIUi BU/, AMaroHaIbHOM
MaTpuLbl 4-r0 TIopsAKa.

OmnpefesieHre TPeYTo/bHOM MaTpUIbl. 3arvcaTh 00U BU,
BepXHeTPeyroJIbHOM MaTpyLbl 3-TO TIOPSAKa.

3armcarh 00U BU/T TParel[ieBUHON MaTpHLIbI.

OrnpefienieHye eIMHAYHOM MaTpULbL. 3aNUCaTh €JUHAYHYI0 MaTpULly 4-T0
NopsiiKa.

OrnipefiesieHye HyJIeBOW MaTPUL[bl. 3alrcaTh HYJIeBYHO MaTpHULly pa3Mmepa 3x2.
OmnpefiesieHye TPaHCIIOHUPOBAHHOU MaTpHLIbI.

OrnpefiesieHVe paBHbIX MaTpUI].

10.Kakue MaTpuLibl Ha3bIBatOTCS COIJIACOBAHHBIMU?

11.0OmnpepeneHre npou3BeJeHsi CTPOKM JMHBI Kk Ha cTobel] BLICOTHI K.
12.0mnpepenenue U 0603HaueHMe MUHODA 37ieMeHTa MaTpHULIbI.
13.0npesenenyie U 0603HaueHHe anreOpanuecKoro JOTOJJHeHUs S7ieMeHTa

MaTpHULIBL.

14.0Omnpenenenue u 0603HaueHre 0OpaTHOW MaTpPHULIbI.
15. A/iIrOpUTM HaxoKJeHUs] 00paTHOW MaTPULIbI.
16.3amucaTh cucTeMy M JIMHEHWHBIX alrebpandyecKnx ypaBHEHHH C N

Hen3BeCTHbBIMUA.

17.0mpepenieHue pelieHUst CUCTEMbI TMHEMHBIX anreOpanyecKuX ypaBHEHUM.
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18.0OmpezesieHrie OCHOBHOW MaTPULIbI CUCTEMBI JIMHEWHBIX a/ireOpanuecKux
ypaBHEHUM.

19.0mnpesenenye pacIIMpeHHON MaTPULIbI CUCTEMbI JIMHEHHBIX aarebpanyecKux
ypPaBHEHUM.

20.3amnucatb 0JHOPOJHYIO CUCTEMY M JIMHEMHBIX a/ireOpanyeckrx ypaBHeHHUH C n
HEeN3BEeCTHBbIMH.

21.MatpuryHas opma 3anucu CUCTeMbl TMHENHbIX anrebpanueckrux ypaBHEHUM.

22.3anuch pellieHusi CUCTeMbI JIMHeHHBIX a/irebpanuecKux ypaBHEHUil B
MaTpUUHOM (hopme.

23.Teopema Kpamepa.

24.OnemMeHTapHbIe TTpeo0Opa30BaHKsl MaTPULI.

25.1TpakTrueckoe BbIUMC/IEHUe paHra MaTpUL{bI.

26.Metog I'aycca peliieHHSI CUCTEMBI JIMHEHHBIX a/TeOpanuecKux ypaBHEHHM.

27.0mpe/ienieHrie COBMECTHOM CUCTEeMBbI JIMHEHHBIX a/ireOpanuecKux ypaBHEHHM.

28.Teopema Kponekepa-Karesu.

29.Teopema 1 0 yuc/e pelleHU CUCTEM JIMHEHHBIX anrebpanuecKux ypaBHeHUH.

30.Teopema 2 0 yuc/e pelleHU CUCTEM JIMHEHHBIX anrebpanueckux ypaBHeHUH.

31.0mnpepesieHre TPUBHMATBLHOTO YU HETPUBUABLHOTO peliieHus ogHopoHor CJTAY.

Bonpocsi K 3ampure PI'P-2

OripefiesieHre CKaIsIpHOI'O IPOU3Be/IeHKs] BEKTOPOB.

YcnoBue neprieHAUKY/ISIPHOCTH [BYX BEKTOPOB B KOOP/IMHATHOM (hopMe.

YcnoBue KoJITMHEaPHOCTH [IByX BEKTOPOB B KOOP/IMHATHOM (hopMe.

OrnpeziesieHye TIpaBOM TPOUKHA BEKTOPOB.

OrnpeziesieHre BEKTOPHOIO IPOM3Be/ieHNs BEKTOPOB.

OrnpeziesieHre CMeLLIaHHOIO IPOY3Be/|eHNs] BeKTOPOB.

BrruncieHre CKalsipHOTO TIPOW3BeieHUsI B KOOPAWHATHOM (hopMe.

BbrunciieHre BeKTOPHOTO TIPOU3BeJieHUsI B KOOPAUHATHOM (hOpMe.

. BrluncieHue cmeliaHHOrO MPOU3BeleHrs B KOOPAUHATHOU (popme.

10 dopMyJia BEIUYMCIEHUS YIJIa MEXAY ABYMs BEKTOPaMU.

11.I'eoMeTpuyUeCKuii CMBIC/T BEKTOPHOTO MPOX3BEIEHUSI.

12.T"'eoMeTpUYeCKUM CMBIC/T CMEILIaHHOTO TIPOU3Be/IeHUSI.

13.YpaBHeHuMe TIJIOCKOCTH, TIPOXOSIIeN yepe3 JaHHYI0 TOUKY TeprieHAuKYJIIPHO
[laHHOMY BeKTOpYy.

14.06111e€e ypaBHeHMe TJIOCKOCTH.

15.Kakoit reoMeTpruUeCcKuii CMbIC/T UMeIOT KO3 HUI[HMeHTHI B 00ITleM ypaBHeHUN
IIJIOCKOCTH?

16.YactHble ciiyuau o0I1lero ypaBHeHUsI TJIOCKOCTH.

17.YpaBHeHMe MJIOCKOCTH, IPOXOsLIeN yepe3 TPU JaHHbIe TOUKH.

18.PaccTosiHMe OT TOUKH /10 TIJIOCKOCTH.

19.KaHOoHMYeCcKre ypaBHEHUS TIPSIMOM.

20.Kakou reoMeTpruueCcKri CMbIC/T UMEIOT KO3(P(PULMEHThI, BXOASILIVE B

KaHOHHWYEeCKWe YpaBHEHUS TIPSIMOM?

LCONU A WN
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21.YpaBHeHHe NPSIMOU B MPOCTPAHCTBE, MPOXOASIIEN yepe3 [iBe 3aJJaHHbIE TOUKH.

22 TlapameTpuyeckue ypaBHeHUsI MPSIMOW B IPOCTPAHCTBE.

23.YciioBUe pacnosioxKeHust IBYX MPSIMbIX B OHOU MJIOCKOCTH.

24.Kak HauTH KOOPAUHAThI TOUKU MepeceyeHust MPsSIMOX U TJIOCKOCTH.

25.¥YT01 MeXAy ABYMS IVIOCKOCTSAMM.

26.Y cjioBUS TapaieJIbHOCTU Y TepIeHIUKYISIPHOCTU IBYX TIJIOCKOCTEH.

27.YT0J1 MeXAY TIPSIMOU U TJIOCKOCTBIO.

28.Y cnoBusi napasiesibHOCTH Y NePHeHIUKYJ/IIPHOCTU MPSIMOM U TJIOCKOCTH.

29.¥YToa Mexay TpSAMbIMUA B IIPOCTPaHCTBe.

30.Y c/i0BUs TapayiesIbHOCTH Y TIePIIeHAUKYISIPHOCTHU IBYX MPSAMBIX B
TPOCTPAHCTBe.

Bonpocsi K 3ampure PI'P-3

OmnpepeneHve YTHOW (QYHKLIUM.

OmnpeneneHre HEYETHOM (DYHKLIUM.

OmnpeseneHre Bo3pacTarole GyHKLUH.

Omnpepenenvie yobiBaroteid QyHKIUH.

OrnpeiesieHre TOUKY pa3pbiBa MEPBOro poja.
OrpeiesieHre TOUKY pa3pbiBa BTOPOI'O poja.
HeobxovMble yC0BYsI BO3pacTaHusl U YObIBaHUS (DYHKIUU.
IocTaTouHble yc/1oBUs BO3pacTaHus U yObIBaHUS (DYHKLIWH.
OrnipesiesieHre TOYKU MaKCMMyMa ¥ TOUKM MUHUMYMa.

0. HeobxozirMoe yciioBre 3KCTpeMyMa.

11. OnpegeneHvie KpUTUUECKOM TOUKH TIePBOr0 po/ia.

12. JlocTaTouHOe yC/10BUE 3KCTpeMyMa.

13. Onpegenenue rpadyka, BbIMYKIOTO BHU3.

14. Onpegenenue rpadyka, BbIMYKIOTO BBEPX.

15. OripeziesieHrie TOUKM reperuoa.

16. TIpu3Haku BBINTYKJIOCTU rpaduka.

17. HeobxoarMoe ycoBre CylijeCTBOBaHUS TOUeK reperuoa.
18. OnpeneneHre KpUTUUECKOW TOUKH BTOPOTO PO/a.

19. docTaTouHoe yc/ioBUe CyIieCTBOBaHUS TOueK Teperuoa.
20. OnipepesieHrie aCUMITTOTBI FpadUKa.

21. OnpepenieHre BePTUKA/JIbHOW aCUMITTOTHI rpaduKa.

22. OnipepiesieHrie TOPU30HTAIBHOW aCUMITOTHI rpaduka.

23. OrnipepiesieHre HaKJIOHHOW aCUMITOTHI rpadyka.

SBLOPeNoUkWLN -

Bonpocsi K 3ampure PI'P-6

Omnpenenenve GyHKLIWAN JBYX ITepeMeHHbIX.

OmnpeiesieHMe YaCTHOTO TIpUpallieHrst (PYHKLUM IBYX MepeMeHHbIX Z 110 X.
OmnpeiesieHre YaCTHOTO TIpUpallleHrst (PYHKIUM IBYX MepeMeHHbIX Z 110 Y.
Omnpe/iesieHre TIOJIHOTO TIpUpalljeHus1 QYHKIUU IBYX NlepeMeHHBbIX Z.

e
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8.
9.

OmnpeiesieHre YaCTHOM TTPOM3BOAHON (DYHKLIUU Z T10 TIepeMeHHOM X.
OmnpeiesieHre YaCTHOM TTPOM3BOAHON (DYHKLIUU Z T10 TIepeMeHHOH Y.
O603HaueHWe YaCTHBIX IMPOU3BO/JHBIX BTOPOTO MOPsiiKa PYHKIMU ABYX
riepeMeHHBbIX.

OmnpefeneHye CMeIIaHHOW YaCTHOU MPOU3BOLHOU (PYHKLMH JIBYX ITePEMEHHBIX.

TEOPEM& O PABEHCTBE CMEIIaHHbIX YdCTHbIX IMTPOW3BOAHDbIX.

10.0Onpenenenue roaHoro Auddepeniuana GyHKIUN ABYX MlepeMeHHbIX.
11.Popmyia BeIUKCIeHUS NOJHOTO AuddepeHirana PyHKIUU IBYX TlepeMeHHbIX.
12.0npefiesieHre TOYKU MakKCUMyMa (YHKIUH [BYX epeMeHHbIX.
13.0mnpeiesieHrie TOYKWM MUHUMYMa (PYHKIIUU [IBYX TlepeMeHHBbIX.
14.Teopema (Heo6XoAMMBIe YCIOBUS CyIlleCTBOBaHUS SKCTPEMyMa).
15.0npepienieHye cTalMOHAPHOM TOUKU (PYHKI[UU ABYX NepeMeHHbBIX.

BNk LN

=
WN = O

22.
23.
24.
25.
26.
27.

Bomnpocs1 k TO-1

OmnpezeneHve U Ba 0003HaueHUst BEKTOpa.
Omnpepenenyve U [Ba 0003HaueHUsI AJTUHBI BEKTOPA.
OnpejeneHre OpTOB.

OmpesiesieHre KOJIJTMHEAPHBIX BEKTOPOB.
OmnpeziesieHre KOMIJIaHAPHBIX BEKTOPOB.
Onpepgenexyve 6a3uca Ha TIJIOCKOCTH.
OnpegeneHyve 6a3uca B MPOCTPaHCTBe.
OnpegeneHre TIPOEKLIMK BEKTOPA Ha OCh.
OmnpegeneHre pa3/ioXKeHUs BEKTOPA 110 OPTaM.

. 'eomeTprueckoe omnpe/iesieHre CyMMbI BEKTOPOB.

. 'eomeTpuueckoe ornpe/iesieHre pa3HOCTH BEKTOPOB.
. OnpeiesieHye HaNpaB/ISIOIIMX KOCUHYCOB BEKTODA.
. [JnHa BeKTOpa B KOOPAUHATHOU (hopMme.

14.
15.
16.
17.
18.
19.
20.
21.

CyMMa BeKTOpOB B KOOPMHATHOM (hopMe.

Pa3HOCTb BEKTOPOB B KOOP/IMHATHOM (hopMme.

PaBeHCTBO BEKTOPOB B KOOP/IMHATHOMU (hopMme.

KonnivHeapHOCTh BEKTOPOB B KOOPAUHATHOU (hopme.
Onpejenenve pasuyC-BeKTOpa TOUKH.

OnpejeneHvie CKaasIpHOTO NPOU3BeJ€HUS] BEKTOPOB.

BrlurciieHre CKasIsipHOTO TIPOM3Be/leHus1 B KOOPAUHATHOU (opme.
YcoBue nepreHAMKYJ/ISIPHOCTH [IBYX BEKTOPOB B BEKTOPHOW M KOOPAWHATHOM
dbopme.

OnpefeneHrie BeKTOPHOTO POM3Be|eHUSI BEKTOPOB.

BhluriciieHre BEKTOPHOTO NPOM3Be/leHHsI B KOOPAMHATHOM (hopMe.
["'eomeTpryeCKuii CMbIC/ BEKTOPHOT'O NTPOW3Be/IeHHSI.
OnpejeneHre CMeIIaHHOTO MPOU3Be/IeHUsI BEKTOPOB.

BhluriciieHre CMeIIaHHOTO TIPOM3Be/leHus1 B KOOPAUHATHOU (popme.
['eomeTprUeCKuii CMbIC/T CMEIIIaHHOT O TIPOM3Be/[eHUsl.
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LOND kA

12.

13.

14.
15.
16.
17.
18.

Bonpocsk1 k TO-2

Kak 3a7iaéTcsi mpsiMoyroJibHasi CiCTeMa KOOp/IuHaT?

Kak 3az1aéTcst mosisipHasi cuctemMa KOOpHHAT?

OrnpesiesieHye U 3aMycCh KOOPAUHAT TOUYKY B TIPSIMOYTOJ/IbHOM CcHUCTeMe
KOOpZMHaT.

OrnpesiesieHye M 3aMyCh KOOP/AWHAT TOUKH B TIOJ/IIPHOM CCTeMe KOOpZAUWHaT.
Bhipa)keHue TPSIMOYTO/TbHBIX KOOPAWHAT TOUKU Uepe3 T0JIIpHbIe.
BripakeHue MO/ISIPHBIX KOOPAWHAT TOUKU Yepe3 MpsiMOyTO/bHbIE.
OnpeeneHre ypaBHeHUs NIPSMO# C YTJIOBbIM KO3 hHUL[EHTOM.
OnpefeneHre o0I1ero ypaBHeHUs TIPSIMOM.

OmnpegeneHre ypaBHeHUS NIPSMOM, TTPOXO/sAIIEN uepe3 3aJaHHYI0 TOUKY U
VMelolLleld 3a/laHHbIN YT/I0BOU KOI(PPULMEHT.

. OnpenenieHre ypaBHeHUS MPSIMOU, TTPOXO/SLLEN uepe3 /1Be 3aJjlaHHble TOUKHU.
. OnpepenieHre ypaBHeHUs MPSIMOU, TMTPOXO/SILeN Uyepe3 3aZlaHHYI0 TOUKY

NepreHIUKYJISIPHO 3aZJaHHOMY BEKTOpY.

OrnpeziesieHVie HOPMaJILHOTO BeKTOpa npsiMoi. KooparHaTel HOpMabHOTo
BeKTOpa MpsIMOM, 3alMCaHHON B 00I1IeM BUE.

OrnpesiesieHvie ypaBHeHUs! JIMHUU Ha MJIOCKOCTU. Onpe/iesieHre TeKYIHUX
KOOp/IMHAT TOUEeK JIMHHUU.

Yron Mexay AByMs TIPSIMbIMU, 3aTTMCAHHBIMU B 00111eM BU/Ie.

YcioBue napasieflbHOCTH [IBYX MPSIMBIX, 3alTMCAHHBIX B 0011[eM BH/e.
YciioBue neprieHANKY/ISPHOCTH IBYX TPSIMBIX, 3alTMCAHHBIX B 0011[eM BU7e.
PaccTosiHre OT TOUKHU [0 TIPSIMOM, 3aryicaHHOM B 0011ieM BH/e.

3anucatb CUCTeMYy YPaBHeHUM [I/is1 HaXO0XKJeHUs1 TOUKU fepeceyeHust AByX
NPSIMBIX, 3a/IaHHBIX B 0011[eM BU/e.

‘TeMbl KOHTPOJIBHBIX TeCTOB
KT-1. Tabauiia mpou3BOAHBIX U MpaBu/a AuddepeHIMpOBaHus.
KT-2. Tabnuiia Heomnpe/je/IeHHBIX UHTETPAJIOB.
KT-3. CpoiicTBa HeorpeJje/ieHHbIX U OTpe/e/IeHHbIX UHTErPajioB.
KT-4. Tunbl auddepeHiuanbHbIX YpaBHeHUM 1epBOro Mopsijika.

IIpuMepHbIN BAPUAHT KOHTPOJILHOI'O TeCTa

3amucathb B BUZie GopMyJibl CBONCTBO Heollpe/ie/IeHHOT'O U/T!
orpe/ie/IeHHOr0 UHTerpasia

3ajaHue OTBer

ITpor3Bo/iHasi HeOTIpele/IeHHOTO UHTerpasia

IToCTOSIHHBIV MHOXXUTEJIb
MO/IbIHTErpaJbHOM (QYHKLIUN
Heollpe/le/IeHHOI0 UHTerpasa

Ornipeie/IeHHBIN UHTErpasl C OAMHAKOBBIMU
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rpe/ie/iaMyd UHTETPUPOBaHUSI.

Omnpefie/ieHHBIM UHTErpasl OT
Bell|eCTBEHHOI'0 YKCJ/Ia C [10 UHTepBaly
[a, b].

Omnpefie/iIeHHBINM UHTErpal OT YeTHOM
(YHKLIMM B CUMMeTPUYHBIX IIpejienax.

9.6.2 IlepeueHb NPUMepPHBIX PACUETHBIX 3a/4a4 /151 MPOMEXYTOYHO!
aTTrecTanuu

1 cemecTp

Havit cymmy maTpu,.

Haviti npowv3Be jeHre MaTpULl.

BbIuncuTh onpefenuTeib BTOPOro NOpsiiKa.

BbIuMCIUTE OnipefieIuTeNb TPEThEro MopsJKa.

BbIuMCIUTE OnpeieIuTe/ b YeTBEPTOrO MOPSAKa.

Havit MuHOp 3/1eMeHTa a{32} 3alaHHOU MaTpPULIbI.

HatiTu anrebpanueckoe JoroHeHHe djieMeHTa a{23} 3a/laHHON MaTpUIIbL.

ITpoBepuTh, ABJISIOTCS M 3a/laHHBIE MAaTPHULIBI 0OPATHBIMU JIPYT APYTY.

. Pemmmuthb crcTeMy TMHEMHBIX anreOpanuecKux ypaBHeHUI MeTogoM Kpamepa.

10 PeruTh cucTemy JIMHeHHBIX anrebpanyeckyux ypaBHeHH MeTozsoM ["aycca.

11.WccnemoBath CUCTEMY IMHEMHBIX a/ireOpanuecKrX ypaBHeHHUM Ha
COBMECTHOCTb.

12.TIpoBepuTts, UMeeT Jii 3a[jaHHasl OJHOPOJAHAsA CUCTeMa HeTpHUBUa/IbHbIe
pelLIeHus.

13.C noMo1ibto 3/1eMeHTapHbIX Tpeobpa3oBaHui MPUBECTH 3aJAHHYI0 MaTPUIy K
TparneLyeBUHOM.

14.HalTu paHr MaTpULIbL.

15.Haiftu cobCTBeHHBIE UMC/Ia MaTPHLIBI.

16.TTpoBepuTh, SIB/ISIETCS JIU MaTpUlla COOCTBEHHLIM BEKTOPOM MaTpHIIbI,
COOTBETCTBYIOIIUM 3aZlaHHOMY COOCTBEHHOMY UMCITY.

17.Beiunciuth 4auHy BekTopa AB, ecniu A(2, 1, -4), B(1, 3, 5).

18.Haiitu BekTOp € = 2b - 3a, ecnmu a=(2, 1, -4), b=(1, 3, 5).

19.BbIunC/IUTL CKansipHOe Mpor3Be/leHue BeKTopoB (2, 1, -4) u (1, 3, 5).

20.Berunciutk yron Mexxay Bekropamu (2, 1, -4) u (1, 3, 5).

21.BbluncuTh BeKTOPHOE TIpou3BeJeHue BeKTopoB (2, 1, -4) u (1, 3, 5).

22 .BpunIATE CMeLIaHHOe TIpOu3BeieHre BeKTopos (2, 1, -4), (1, 3, 5), (-1, 0, 2).

23.TIpoBepUts, SIBASAIOTCS /U MePHEHAUKYJIIPHBIMU JPYT APYTY BEKTOpHI (4, -3, 5)
u b=(-1, 2, 2).

24.TIpoBepUTh, SB/SIOTCS JIM KOMIUIAaHAPHBIMU BEKTOPHI (2, 0, 3), (4, -3, 5) u
(-1, 2, 1).

25.CocTaBUTh YpaBHEHUe TMPSIMOU, NMPOXOo/siiel uepe3 TOUKy (1, -2), C yr10BbIM

Ko3(ppurmentom k=3.

LCONU AN
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26.CocTaBUTh YpaBHEHME TIPSIMOU, TTPOXOsLLer yepe3 TOukKy (1, -2),
TMeprieHIUKYJISIpHO BeKTopy (-3, 2).

27.CocTaBUTh YpaBHEHMeE TPSIMOW Ha TJIOCKOCTHU, MPOXO/sLlel uepe3 TOUKU
A(2, 4) u B(-1, 3).

28.Hauitu paccrosinve ot Touku A(-1, 3) mo npsimont 3x+2y-5=0.

29.CocTaBUTh YpaBHEHUeE TJIOCKOCTH, NPOXo/siier uepe3 Touky A(-2, 0, 6)
nepneHAUKysspHO BekTopy (0, 5, -1).

30.CocTaBUTh YpaBHEHUe TIJIOCKOCTH, NPOXo/siiiel uepe3 Touky A(-2, 0, 6)
rapasuiesibHO MI0CKOCTU 3X-y+2z-5=0.

31.CocTaBUTh YpaBHeHHe TIJIOCKOCTH, TIpoXo/siieli uepe3 Touku A(2, 1, -4),
B(1, 3, 0), C(-1, 0, 2).

32.Hautu paccrosinve ot Touku A(-1, 0, 3) go miockoctn 3x-y+2z-5=0.

33.CocTaBUTh YypaBHEHME TNPSIMOM B MPOCTPAHCTBe, MPOXO/Iled uepe3 TOUKY
(1, 3, 0), napannensHo BekTopy (-1, 0, 2).

34.CocTaBUTh YpaBHEHMeE TMPSIMOW B MPOCTPaHCTBE, MPOXO/SIIeN uepe3 TOUKU
A(1, 3, 0), B(-1, 0, 2).

35.TIpoBeputs, Jiexkat JiM B OHOU MJIOCKOCTH /iBe 3a/laHHbIe MpsMbIe.

36.HaiiTu Touky nepecedyenusi npssiMou (x+5)/1 =y/ -5 =z /1 v J1I0CKOCTH
3x-y+2z-5=0.

2 cemecTp

Boeiuncauts nipegen lim{x - 2} { xA2-2x+1}/{ x \2+x-2}.

Boeiuncuts nipegen lim{x — oo} {3}/{x/2-2x/4+1}.

Boeruncauts nipegen lim{x — oo} { 2xA4-5xA3+x}/{5x"\6-x}.

Boeruvcauts nipegen lim{x - 2} { xA2-3x+2}/{ 2x/2-x-6}.

Boeruncauts nipegen lim{x — 0} {7x +sin 3x }/{8 sin x }.

Boeruncuts nipegen lim{x — oo} ({2x-1}/{2x+7}){5x-3}.

CocTaBUTh ypaBHEHME KacaTelbHOU K rpauKy PyHKIMM y=x"3-2X-1 B TOUKe

xX=2.

Bbrunc/inTh Npou3BoAHYI0 QyHKUMU y=C0S/\3(5XA\7-tg 2X).

9. Tlpu nomoriy norapupmuyeckoro auddepeHIpoBaHUs BEIYUC/IATD
MPOU3BOAHYIO0 PYHKIMU y=(4xA3-7x) N sin x}.

10.BbIuMC/IUTL MPOM3BOAHYIO BTOPOT0 MOpsiAKa PyHKIUU y=sin(2x/\2-5x+3).

11.Beiunciuts quddeperiman yHkiyuu y=arctg (x/A3-2).

12.Berunciuts guddeperuyan 2-ro nopsigka GyHKUUU y=e N 3x\4+2}.

13.Borunciuth nipefen lim{x - 1} {eA4x-4}-x}/{x"2-1}.

14.Borurciuth nipefen lim{x — oo} {xA2+x}/{eNMx}+1}.

15.Haiftu uHTepBasIbl BO3pacTaHus U yObIBaHUS GYHKIMK y=xA3-3x/2+9,

16.Haiitu 3KcTpeMyMbl PyHKUMU y= XA3+3x/2-5.

17.0npesenuTh BBIMYKIOCTb rpaduka GyHKIMHA y=x/"3-2x/\2+8x-3.

18.HatiTi Touku nieperu6a rpaduka GyHKImMM y=xA3+6xA2-x+9.

19.HaliTi BepTHKaIbHYI0 aCUMIITOTY rpaduka GyHKimu y=1{1-4x}/{2x}.

20.HaliT ropr30HTa/IbHYI0 aCUMIITOTY rpaduka GyHKumM y=1{1-4x}/{2x}.

21.HaliTh HaKJIOHHYIO acCUMIITOTY rpaduka GyHKImuM y={1+x-2x/2}/{x}.

Nk W
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3 cemecTp

Haiitu uaterpan [ cos(8x-3) dx.

[IpoMHTErpUpOBaTh C IIOMOIIILIO 3aMeHbI TiepeMeHHoi [ (x+3) / V(x+1) dx.
Haiitu unrerpan | (2x-1) eA{x} dx, ucrnoss3ys GopMy/1y MHTErPUPOBaHMUS 110
4yacTsaM.

Haiitu uarerpan [ 3/(7x-2) dx.

Haiiti unterpan | 4/(5x+3)A\7 dx.

Beruncmuts {13142 (6xA2-8) dx.

HaiiTi yacTHbIe NPOU3BO/HbIE (PYHKLIMU JBYX IlePeMeHHBIX

2=x"\4 - 5x"\2y+8y/A2-3X.

HaliTi yacTHY!0 MpOM3BOJHYIO BTOPOro Mopsiaka z"{Xx} (yHKLUU JBYX
repeMeHHbIX Z=X"\5-7xA\2y+3xy/3-4y.

HaliTi yacTHY!0 MpOM3BOJHYIO BTOPOro nopsigka z"'{yy} GyHKLMHA JBYX
riepeMeHHbIX Z=X\5-7X"\2y+3xy/ 3-4y.

10.HaliTi yacTHYr0 MPOU3BOJHYI0 BTOPOro NMopsiaka z"'{xXy} GyHKLUWU ABYX

repeMeHHbIX Z=x/\5-7x"\2y+3xyA3-4y.

11.Haiiti nosiHbid AuddepeHidan GyHKIUN ABYX MepeMeHHbIX

z=tg x - yA\3x+ eNMy+2}.

12.HaliTu por3BO/IHYIO C/I0’KHOM (DYHKLIUU JBYX IepeMeHHbIX

N

z=tg x - y\3x+ eMNy+2}, rge x=sin(4tA\2-3), y=\arctg"3 (1-t).

9.6.3. IIpumepHbIe TeopeTUUeCKHe BONPOCHI, BBIHOCMMbIE Ha IK3aMeH
3a 4 cemecTp

OnpejesieHre MHUMOM eUHULIBI. OripesiesieHre KOMITJIEKCHOTO UHMCIa.
dopmysna Dunepa.

Onpegenenuve audQepeHiuaibHOTO ypaBHeHUs TiepBoro nopsizika. [1prBectu
ripuMep AuddepeHI[MaTLHOTO YpaBHeHUs TIepBOro MopsijKa.

OnpepeneHue o01mero perieHus AuddepeHIMaTLHOTO ypaBHEeHs TTePBOT0
ropsijika.

OmnpefiesieHrie YaCTHOTO pelieHus AuddepeHIMaIbHOT0 YpaBHEeHYs TTIePBOTO
ropsiJKa.

OmnpeiesieHre HAYa/IbLHOTO yC/I0BUs Jj1s1 AU depeHIuaibHOr0 ypaBHeHUs
TepBOro NnopsiJka.

Onpegenenue aud@epeHIMaNibHOTO YpaBHEHUSI C pa3/esisoIMUCS
riepeMeHHbIMH.

OnpegenieHre 0JHOPOAHOTO Ard(epeHIMabHOTO YPaBHEHUsI IepBOTOo
ropsiJKa.

OnpefesieHye JTMHEHHOTO HEOAHOPOAHOTO AuddhepeHLIMaTbHOTO YpaBHEeHUs
TIepBOro TMopsiIKa.
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10.0Omnpenenenue 3aauu Ko st auddepeHiiuaibHOrO ypaBHEHHs N-T0
ropsiJiKa.

11.Ompepenenue obmiero perieHus AuddepeHIaTbHOr0 ypaBHEHHS N-T'0
TopsiJKa.

12.0npesiesieHyie 4aCTHOrO peleHus AUQepeHaibHOr0 YpaBHEHUS N-T0
NopsiJKa.

13.0mnpeiesieHre TMHEMHOTO OJJHOPO/IHOTO YpaBHEHUsI BTOPOTO TIOPSiKa C
MOCTOSSHHBIMU KO3 purmentamu (JIOJY-20-nK).

14.0Onipeenenne xapakTepucTUyeckoro ypasHenus ajs JIOY-2n-1k.

15.0npepeneHvie TMHEMHOTO HEOJHOPOAHOTO YPaBHEHUSI BTOPOIO MOPSAKa C
MOCTOSTHHBIMU K03 durimentamu (JIHY -21-11K).

16.0Ompezenenue u 0603HaUeHHe YHCIOBOTO Psifia.

17.0mnpepenenue u 0603HaueHWe N-UaCTUYHON CYMMBI psifia.

18.0Ompeenenrie CXoAIerocst YMCI0BOro psifa. [IprBectu nmpumMep CXOAALLEerocs
psja.

19.0mnpefeneHre pacxofdiLerocs 4ucaoBoro psga. [lpusectu npumep
pacxogsierocs psa.

20.0OmnpepeneHre reoOMeTpUUeCKOro psifia, €ro CX0AUMOCTb.

21.0mnpepeneHre rapMOHAYECKOTO Psifid, €ro CXOAUMOCTb.

22.0OrnpezienieHrie 00001TIeHHOTO TapMOHUYECKOTO Psijia, eTr0 CXOJUMOCTb.

23.T1epBOoe CBOMCTBO CXOASIIUXCA U PACXOASIIIMXCS PS/IOB.

24.BTOpoe CBOMCTBO CXOJSAIIMXCS U PaCXOALINXCS PSZOB.

25.0mpeienieHre U 0003HaUeHHe 3HaKOUepeayIoILerocs psija.

26.ITpu3Hak JleliOHUIa CXOAUMOCTU 3HAKOUEPeyIOIIUXCS PS/IOB.

27.0mpeienieHrie abCOMOTHOM CXOAMMOCTH 3HAKOTIEPEMEHHOTO psifia.

28.0mnpepenieHne yCIOBHOW CXOAUMOCTH 3HAKOTIEPEMEHHOTO Psifia.

29.0mpeienieHre U 0603HaueHre GyHKI[MOHABHOTO Psifia.

30.0mpeienieHre ¥ 0003HaUeHHe CTEIEHHOTO psiJia.

31.Teopema Abens.

32.0mpepieneHye 3/1eMeHTaPHOTO COOBITHSI.

33.0rpe/ienieHre KacCUUeCcKoi BepOsITHOCTU cOObITUS (2 BUzia OpMYy/Ibi).

34.0npe/esieHre nepecTaHOBOK N 3/IeMEHTOB.

35.Teopema 0 Ko/IMueCTBe MepecTaHOBOK.

36.0mnpeesieHre pa3MellleHUs U3 N 371eMeHTOB T10 k.

37.TeopeMa 0 KO/MueCTBe pa3MeL|eHHN.

38.0rmpefiesieHrie COYETaHUS U3 N 371IEMEHTOB 110 K.

39.TeopeMa 0 KO/IMYeCTBe COYETaHUM.

40.3armcatb CHMBOJIaMH BEPOSITHOCTD JJOCTOBEPHOI'O COOBITHS. 3aMMCaTh
CUMBOJIaMHU BE€POSITHOCTb HEBO3MO>KHOT'O COOBITHSI.

41.Kakue coObITHSI HAa3bIBAIOTCSI HECOBMECTHBIMHU.

42.0rmpesiesieHre He3aBUCUMOCTH COOBITHH.

43.Teopema C/10KeHUST BEPOSITHOCTEH.

44.TeopemMa YMHO>XeHUSI BEPOSITHOCTEM.

45.0rmpefiesieHNe TTOTHOM TPYIIbI COOBITHIA.
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46.PopmyJia TIOTHOU BEPOSITHOCTH.

47.Dopmyna baiteca.

48.Cxema bepuym. @opmysia bepHysuu.

49.0mnpefenenHune CIy4alHOW BeJIMYMHBL. THUIIbI C/TyYaliHbIX BEJTUUKH.

50.OnpeneneHvie QyHKLUM pacrpe/ie/ieHUs CIy4yaliHOM BeJIMUKHBI X.

51.I1epeunicinTh 4 CBOMCTBA (PYHKLMM pacrpeesieHus: CIy4YalHOW BeJIMUMHBI.

52.0mnpe/iesieHre TUCKPETHOM CTy4yaliHOW BeJIMUMHBI.

53.0Omnpe/ienieHre psijia pacripefiesieHusl JUCKPETHOU C/Ty4yaliHOM BeJIMUKHBI.

54.0rnpeje/ieHre MaTeMaTUUeCKOr0 OXKUAAHWS JUCKPETHOM C/Ty4alHOW BeJTMUMHBI.

55.0mnpeesieHre HelpepbIBHOW C/Ty4allHOM BeJTMUMHBI.

56.0rmpepeneHre (QyHKLUU MJIOTHOCTA BEPOSITHOCTU HeNPePbIBHOW C/yuyaliHOM
BeJINUMHBL.

57.11epeuncinuTh 4 CBOMCTBAa (DYHKIMHU TIJIOTHOCTH BEPOSITHOCTH HeIlpepbIBHOM
CTy4YaliHOW BeJTMYUHBI.

58.UTo0 Ha3bIBaeTCsi KPUBOM pacrpeiesieHus ?

59.0rmpepeneHre MaTeMaTUYeCKOTIO OXKU/IaHNS HelPepPbIBHOW C/Ty4yalHOM
BeJINUMHBI.

60.0OmnpeaeneHrie PyHKMM HALE)KHOCTH. By GyHKUMN HaJEXHOCTH JJ1s1
MOKa3aTe/IbHOTrO pacrpe/ie/ieHusl.

61.KakoB CMBbIC/I TapaMeTpoB a ¥ O HOPMa/IbHOT'O pacrpeiesieHus ?

9.6.4. IIpumepHbIe NpaKTHYeCKUe 3a/jauM, BBIHOCUMbIE HA 3K3aMeH
3a 4 cemecTp

1. M306pa3uTh KOMIIEKCHOE UHC/I0 Z=-3+2i Ha KOMIJIEKCHOM T/TIocKoCTH. Haittu
MOZYJIb 3TOTO UKCJIa.

2. N300pa3uTh KOMILIEKCHOe UMCII0 z=-1+i Ha KOMIIJIeKCHOM Ty1I0CcKoCTy. HaliTh
[JIaBHBIM apryMeHT 3TOr0 UMC/ia.

3. 3ammcaTh anrebpanueckyro ¢hopMy KOMITJIEKCHOTO UKMC/Ia, 3a/IaHHOTO B
TpUroHoMeTpuueckou opme z=4 (cos (1/6)+i sin (11/6)).

4. OnpepeneHyie KOMIUIEKCHO-COTIPSDKEHHBIX Yucesl. 3arucaTh [J/1 Yiciia

z=-1+2i KOMILJIEKCHO-COTIPS’)KEHHOe.

BBITIO/THUTE C/10’KeHUe U BbhluuTaHue unrcen z_1=2+3i u z_2=4-i.

BeimoHUTE yMHOXKeHMe uncen z_1=2+3i u z_2=4-i.

Pernth ypaBHeHue x/\2+6x+10=0.

[TpoBepuTh, siB/sieTCs iU GYHKIUS y=C0S 3X pellleHueM AuddepeHIuaabHOro

ypaBHeHusd y'-3 sin 3x = 0.

9. Hatitu obmee peiierue auddepeHI[aTbHOTO YPaBHEHUS C pa3/eIsTOIUMUCS
repeMeHHbIMA V'/(x-1) =1/ cosy.

10.OnpefeuTh NOPSiAOK AuddepeHIHaIbHOr0 ypaBHeHUs1 yAS-y/A\(3)+y=x/2.

11.Hatiitu obiree perienve JIOAY-2n-nk y"-y'-2y=0.

12.Hatitu obiree pemienve JIOAY-2n-nk y"-y=0.

13.Haiitu obiree perienve JIOAY-2n-nk y"-2y'+2y=0.

14.3amcarb obmwmii uneH psga X 2/n / (3nA2+1), 3anmcaTh TpeTUi YleH psija.

PN
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15.0npepenuth, cxoautest m psif Z (-1)An. OTBeT 060CHOBATS.

16.0mnpepnenuth, cxoautcst i psafg X 1/ 4 n. OTBeT 000CHOBAT.

17.HeobxoauMoe yc/ioBHe CXOMMOCTH YUC/IOBBIX PsiZioB. Ha ripumepe psija
2 (4 n+1) / (5nA3+2) noka3aTh, KaK /sl Hero BBITIOTHSIETCSI Heo0Xo1umMoe
yCJI0BUE CXOJUMOCTH.

18.JocTaTouHbIM MPU3HAK PaCXOAUMOCTH psifia. OnpefennTb, CXOOUTCS JIA P,
2 (n-2)/(n+5).

19.BTopoii mpu3HaK CpaBHEHUsI YMC/IOBBIX 3HAKOIOI0XKUTEBHBIX PSI/IOB.
OrnpefienuTh, cxoqutcs iy psf 2 (n+3) / (nA4+1).

20.TTpu3Hak lanambepa. Onpeaenutb, CXOAUTCS JIK psig =(57n) / n.

21.PavikanbHbIM pu3Hak Koy, OnpenenuTb, CXOAUTCS M psif, Z 2/\n / n/An.

22.0rpe/ieITh C TIOMOIIIbIO NpyU3HaKa JIeibHUIla, CXOAUTCS JIU Psifi
Z (-)Mn/(2n-1).

23.0mnpee/uTh TUM CXOJUMOCTU 3HaKorepeMeHHOro psifja £ (-1)An/ (2n-1).

24.0mnpeienieHre ¥ o603HaueHre GyHKI[MOHATBHOTO Psijia.

25.TTpoBepuTh, SIBASIETCS JIA TOUKA X=2 TOUKOW CXOAUMOCTH (DYHKIIMOHAILHOTO
psaga X xAn / nA\2.

26.YKazaThb 1]eHTp ¥ KO3(pPULIMeHThI CTereHHOoro psifia = (x -3) n / (2n+1).

27.3ammcaTh CUCTEMY 00pa3yoIUX CTeNeHHOTo psiga = (X -3)An/ (2n+1).

28.Haiiti uHTepBan CXOAUMOCTH CTENeHHOro psijila 2 a_n (X -3)\n, ec/iu ero
paguyc CXO4UMOCTU paBeH R=2.

29.3anucaTth MPOCTPAHCTBO 3/IeMeHTAPHBIX COOBITHI TIPU TPOHHOM
noibpacbIBaHUM MOHeThl. HaliTH MOIIIHOCTh 3TOI'0 MHOYKEeCTBa.

30.Haiitu cymmy MHOXecTB, ecii A={2, 4, 5} u B={1, 2, 3}.

31.HaiiTu ipousBeieHe MHOXeCTB, ecii A={2, 4, 5} u B={1, 2, 3}.

32.HaiiTu pa3HOCTb MHOXeCTB , ecii A={2, 4, 5} u B={1, 2, 3}.

33.Bpocator MmoHeTy 3 pa3. Cobeite A={O00, POO, PPP}. 3anmcath
TIPOTHUBOTIO/IO}KHOE COOBITHE.

34.Haiiti Kosm4ecTBO crioco60B BeIOpaTh 2 11apa U3 YpHbI, B KOTOPOH JieykaT 2
6enbix, 4 KpaCHBIX 1 5 UepHBIX II1ApOB.

35.Haiiti KosmmuecTBO crioco60B BeIOpPaTh 2 KPACHBIX I1apa U3 YPHBI, B KOTOPOU
nexkat 2 0esibIX, 4 KpaCHBIX M 5 UePHBIX I11apOB.

36.HaiiTi KosmmuecTBO Crioco60B BeIOpaTh 2 UePHBIX Il1apa U3 YPHBI, B KOTOPOH
nexkat 2 6ebixX, 4 KPaCHBIX U 5 UepHBIX 111apOB.

37.CKoMbKUMH CcrIoco6aMu MOXKHO BbIOpaTh rapy 1 Oesbiii v 1 uepHbIi 11ap U3
YPHBI, B KOTOPO JiexkaT 2 6efbix, 4 KpaCHBIX U 5 UepHBIX II1apOB.

38.Halti BepOATHOCTb BBITACKMBAHUSI KPACHOT'O 111apa M3 YPHbI, B KOTOPOU J1eXKaT
2 6enbIx, 4 KpaCHBIX U 5 UePHBIX II1apOB.

39.HaiTy BepOSAATHOCTDb BBITACKMBAHMS YEPHOTO 11apa U3 YPHbBI, B KOTOPOU JieXKaT
2 6esibIX, 4 KpaCHBIX U 5 UePHBIX 111apOB.

40.CKO/BKO CyIlleCTBYeT ABY3HAUHBIX YUCesI, He cojiepxkaiux udp: 0, 1, 9. OTtBeT
000CHOBATB.

41.Ha kak/ioii 13 TIITH OJJMHAKOBBIX KAaPTOUeK HarleuaTaHa ofiHa 13 OykB: A, E, 3,
T, Y. KapTouku Tiiate/nbHO nepeMeliiaHbl. HalTy BeposITHOCTB TOTO, YTO Ha
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TIATU BBIHYTBIX 10 OJJHOM Y PACIiOJIOKEeHHBIX B OZHY JIMHUIO KapTOYKaX MOKHO
Oyzet nipouects cioBo 3AUET.

42.B ypHe nexxat 2 6enbiX, 4 KpaCHBIX U 5 YepHBIX IIapoB. BbITaCKHMBaIOT JBa 11apa
6e3 Bo3BpairjeHus. KakoBa BepOSITHOCTD BBITAII[UTH BTOPOU IT1ap OeJTbIM, eCiu
TIePBBIM ObI/T BBIHYT KPACHBIM IT1ap.

43.1anbl BeposiTHOCTH cobbiTuii P(A)=0,3, P(B)=0,4. HaliTi BepOSITHOCTb CyMMbI
9TUX COOBITHH.

44.]1aHbl BePOSITHOCTH He3aBUCUMBIX cobbiThii P(A)=0,3, P(B)=0,4. Haittu
BEPOSITHOCTh MPOU3BEEeHUsT STUX COOBITUM.

45.1rpanbHy0 KOCTh OpocaroT 5 pa3. HaliTi BeposITHOCTb, UTO €JUHHI]A BLITIAZIET
POBHO 2 pasa.

46.HaiiTy HaBepOsiITHeHIIIee YUCJ/I0 TIOSIB/IeHUsI e JUHULIbI TIpU OpocaHuM
WrpajJibHOU KOCTH 5 pas.

47.HaiT MaTeMaTu4eckoe oxuaaHue auckpetHou CB.

48.TTocTpoUTh KPUBYIO pacrpe/ie/ieHUsi HelpepbIBHOW CJTy4aliHOM BeJIMUWHBI, eC/TU
F(x) =0, ecu x< 0,

F(x) = sin x, ecmu 0<x < 1/2,
F(x) =1, ecmn x> /2.

49.Halt MaTeMaTHUeCKOe OKW/laHie HelpepbIBHOW C/Ty4aliHOM Be/TUUMHBI.

50.HaiiTu aucrniepcuto c/iyyaliHOM BeJTMUMHBI X, eciu MX = 2; M(XA2) = 9.

51.Hautu cpefHee KBaipaTUYeCKOe OTK/IOHEHUE CTyYalHOW BeJIMUMHBI X, eC/IU
MX = 2; M(XA2) = 8.

52.Halt MmaTeMaTHUeCKOe OXKHJaHUe U AUCIepCUI0 YUC/Ia TOMNaJaHu CTPe/IKOM B
MHUILIEHb, €CJIA OH ZiefiaeT 6 BbICTPEJIOB, BEPOSITHOCTD IMOMNAaJaHKs IPU OJHOM
BbicTpesie paBHa 0,3. O60CHOBaTh UCIIOb30BaHUe (POPMYJIBL.

53.HaiTu MmaTeMaTrueCckoe O>XUAAHUE U JUCTIEPCUI0 HENPEePbIBHOW C/Ty4YaliHOU
BeJINUMHBI, PABHOMEPHO pacrpe/ie/ieHHOW Ha uHTepBase (3, 9).

54.HaiiTu MaTeMaTUueCcKoe O>XKUAaHUe U AUCTIePCHI0 HOPMAa/IbHOW C/Ty4aliHOM
BeJINUMHBI, €C/TU 33/laHa e€ (yHKLUS TIJIOTHOCTH.

55.HaliT MaTeMaTHuyecKoe OKhJaHue CIy4yalHOW BeJInuuHbl Y =5X+3, ec/iu
MX=2.

56.HaiiTu aucniepcuto cjiyyaliHOM BesnurHbl Y =5X+3, eciu DX=2.

10 MeToanueckdue PpeKOMEHAAMH JJjisi 00yJaloImUXCcs I0 OCBOEHHIO
AUCIIUTIIMHBI

MeToavKa Npero/ilaBaHusl  JAMCLATUIMHBI «BbiIcias MaTeMaThKa»
XapaKTepU3yeTCcss COBOKYITHOCTHIO MeTOZIOB, TIPUEMOB M CpeACTB 0O0OyueHUs,
obecreunBalOIIMX peann3alyio  Cofep)KaHusi W yueOHO-BOCTIUTATe/NbHBIX —Iiesieit
JUCIUIUIMHBI, KOTOpas MOJKeT ObITh TIpe/icTaB/ieHa KakK HEeKOTopas MeTojudecKast
CUCTeMa, BK/IIOUAlOIjasi MeTOAbl, MpHeMbl U CpeAcTBa 0o0yueHuWs. Takod moaxop
Mo3BoJIsieT 0Oojiee KaueCTBEHHO TIOJOMTH K BOMPOCY OCBOEHUS [TUCIUTUIMHEI
obyuarorumucsi. Bo Bpemss o0yueHus: peanusyeTrcs OasuibHasi cCUCTeMa OlLleHUBaHUSI
pe3y/IbTaTOB OCBOEHHS IUCLIUTIIAHEI.
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Ha mepBoM 3aHATHH ceMecTpa OOYy4YaroI[MMCS BbIZAeTCsl ITPUMEPHBIN IIlaH
3aHATUMA U KOHTPOJIBHBIX 3aZlaHUM TI0 «Bwiciier marematuke». [laHHBIM IIJ1aH
TIpe/iCTaB/ieH B BU/le TaOMULIbI, COJleprKalijeli HeCKOBKO CTOJIOIOB.

Bripano Cpok baniael 3a

Hepens| [laTa I'pynna sajjanme cpaun 3ajilaHusA

KoHnTtposb

B cronbie «Hemensi» ykasaH HoMep yueOHOUW HeJenu ceMmecTpa. B crosbiie
«[laTa» yKa3zaHa fara TIpOBeJieHWsS 3aHATHs COTJIAaCHO paclvcaHuilo. B cTosbie
«['pymma» yka3bIBaeTcsi THUIT U Tema 3aHATUs. CTos0er] « BbigaHo 3a/jaHue» COZEepPKUT
THIl, HOMep U TeMy 3aJaHusi 1Mo u3ydaemoil TeMe. B cronbie «Cpok craum»
yKa3blBaeTCsl Jara CAauyd BbIJAaHHOrO 3aAaHus. [lo3ke yKa3aHHOrO CpoOKa
BbITIONTHEHHbIe 3a/iaHus WM/I3 He mpuHuMaroTcs. B ctonbije «bamibl 3a 3afaHusi»
yKa3aHO KOJIMYEeCTBO 3ajlau B 3aJ/laHUd M MaKCHMa/lbHOe KOJIMuecTBO 0aJiios,
BLICTaB/IsIEMbIX 3a JaHHoe 3ajaHue. B cronbue «KOHTpOMb» TepeurcsIstoTCs
3a/laHusl, KOTOpble HY)XHO CJaTb B JaHHbIK [leHb, C YKa3aHWeM MaKCMMaJIbHOrO
KonuuecTBa 0Oa/uioB 3a 3asaHuve. B mocieaHem cTosbiie TMpOCTaBisieTCsl TeKylast
MaKCHUMaJibHasi cymMMa 0asisioB.

Takke Ha TEepPBOM 3aHATHM CEMeCTpa /10 CBejleHHsI 00yuarol[uxcsi JOBOJUTCS
TIPABUJIO BHICTaB/IeHUS OAJIJIOB 3a BBITIOJTHEHHBIE 3aZlaHUS.

[I7isT yCTIeIHOTO OCBOEHUsSI AWCLATIMHBI «BbICIIasg MaTeMaTHKa» TpeOyeTcs
TIJITaHOMepHasi CUCTeMaThuecKasi CaMoCTosiTe/TbHasi paboTta obyuarorrierocsi. Bo Bpems
JeKIMH BeCTH KOHCIIEKT JIeKI[MM, 3aluChbiBasi BCe U3ydyaeMble Orpe/ie/ieHUs, TeOPeMBI,
3aMeyaHUsi K HUM U pellleHus MnpejjaraemMbix 3ajau. KOHCMeKT JieKUul crenyeT
MMeThb Ha MPAKTUYeCKUX 3aHATHSAX. Bo BpeMs MpakTUUeCKUX 3aHATUM 0Oyuaroliyecs
CaMOCTOSITE/TLHO BBITIOJIHAIOT BCE 3aZlaud 3aHsATUs, TIPU 3TOM T[perojaBaTe/ib
HEeOJHOKPAaTHO KOHTPO/IMPYeT IPaBU/IbHOCThL IPUMEHeHUs u3ydyaeMbIX MeTO[O0B U
TIPOBOJUMBIX BbIUMCIeHUN. B ciayuae oOHapy)XeHMsl TiperiofilaBaTesieM OIIMOOK
oOyyaromuiics 10/DKeH UCTIPaBUTh pellieHre U JOBeCTH ero 0 BepHOro oTBeTa. Eciu
BO BpeMsl 3aHATUS 00yualol[uiicsl He yCIieBaeT cjenaTh BCe 3aJaHusi, TO OH JIO/DKeH
PellITh WX CAMOCTOSITe/TbHO B YacChl CaMOCTOSTe/NIbHOW paboTel. OOyuaroiuiics
JO/DKEeH BBITIOJIHATL BCe HWHAWBUAYa/bHbIEe [OMAallHUe 3aJjlaHUsi WU PacuéTHO-
rpaduueckrie paboTbl B CPOK, CBOEBPEMEHHO TOTOBUTCS K 3all[UTe PaCUéTHO-
rpadpuueckux  paboT, TeopeTUUECKUM  OIpOCaM, IIPOBEPOUYHBIM  paboTtam,
KOHTPOJIbHBIM TeCTaM W KOHTPOJbHBIM paboTam. Bo Bpemsi KOHTPOJILHOTO TecCTa,
TeOpeTUYeCcKOro Ompoca, 3all[iThl pacuéTHO-Tpaduyeckux paboT, 3aueTa U 3K3aMeHa
He JIOTyCKaeTCsl MCI0J/Ib30BaHWe KOHCIIeKTOB, YUeOHUKOB M JIHOOBIX 3/IEKTPOHHBIX
yCTpOiCTB. Bo BpeMsi KOHTPOJIbHBIX pabOT JI0MyCKaeTCsl UCTI0/Ib30BaHe KOHCIIEKTOB
1 pabouux TeTpajieli U 3ampeleHO KCI0/Ib30BaHKe JFOObIX 37IeKTPOHHBIX YCTPOMCTB,
KpPOMe KaJ/IbKYJIATOPOB.

YueOHble 3aHATUS HAUMHAIOTCS M 3aKaHUMBAIOTCS 10 BpeMeHU B COOTBETCTBUM C
yTBep)KIeHHbIM pexkuMoM CII6 T'YT'A B ayAauTOpHsAX COIJIACHO CEMeCTPOBBIM
pacrivcaHusiM  TeOpeTUUeCKUMX  3aHATUM. Ha  3aHaTUsAX, MNpefyCMOTPEHHBIX
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pacricaHreM, 00si3aHbI MPUCYTCTBOBATh BCe 00yUaroIrecs.

3auéT, 3aUéT C OL[eHKOW U 3K3aMeH MPOBOJSTCS B COOTBETCTBHE C pacliCaHUeM
3auéTOB U 9K3aMeHOB. [lepes 5K3aMeHOM TMPOBOAUTCS KOHCYJIbTAllUsl, BO BpeMsi
KOTOpoM oOyuaroiyecss MOTYT YTOUHUTH OTBETHI IT0 CITMUCKY BOMPOCOB K 3K3aMeHY,
TepenucaTth KOHTPOJIbHbIE pabOThl, CAaTh WCIIPaBAeHUs pacuETHO-rpaduuecKux
pabot. Ilocne KoHCynbTaluu (HOpPMHUpPYeTCsl OKOHuaTelbHasi Tabmuija OaiioB 110
pe3y/ibTaTaMm paboThl B ceMecTpe. B /ieHb 3auéTa WM 3K3aMeHa IepernvchiBaHus paboT
He TIpOBOAATCS. 3auéThl W 9K3aMeH IPOBOAATCS B MuUcbMeHHOU dopme. [TpoBepka
OTBETOB TPOM3BOJUTCS TIOC/e C/laud OTBETOB BCEX OOYYarOIMXCs, CAAIOUIAX 3auéT
WM 9K3aMeH. [1o OKOHUaHWH TPOBEPKH OTBETOB ITPeriolaBaTe/ib 03ByurBaeT Oasuibl,
MO/TyUeHHbIe Ka)KAbIM OOydYarol[uMCs, C yKa3aHHEM [IOMYIIeHHbIX OIIMOOK.
[ToryueHHBIE Ha 3aUéTe WM 3K3aMeHe Oasibl JOOABMSIOTCSA K OaiaM, TOTyYeHHBIM
1o pe3ysibTaTam paboTel B cemectpe. OO1jas cymma 6a/ioB opMUPYeT OL[eHKY 3a
cemectp. I[lepeBoj; 6a/yIoB B OLIEHKY T0 «aKaZileMUUeCKOM» IIIKajie TPOBOAUTCS TIO
cxeme: 3a 90 u Gosiee Ga/i/IOB BBICTAB/SETCS OLEHKA 5 «OTIMUHO», 32 KOJTMUECTBO
6amtoB ot 70 10 89 BBICTaBIsIETCS OLIEHKA 4 «XOpOIIO», 3a KOMMUeCcTBO 0asnoB oT 60
J0 69 BbICTaB/sIETCS OIleHKa 3 «YOBJAETBOPUTE/NLHO». Eciu KomuyecTBO 0OassioB
MeHee 60 WK y oOyuyaromierocss He 3auTeHa XOTs Obl ofjHa pacyéTHO-rpaduUeckKas
paboTa UM KOHTPO/IbHBIN TECT, TO BBICTABJ/ISIETCS OIjeHKA 2 «He YZI0BIeTBOPUTETBHO».
[Tpu mosyueHWU Ha 3K3aMeHe OI[eHKU 2 «He Y OBJIeTBOPUTETbHO» WM OTMETKH «He
aTTeCTOBaH», CTYJEeHT C/aéT 3auéT WM dK3aMeH BO BpeMs JOTO/JIHUTEebHOM CeCCUH,
BO BpeMsi KOTOPOIi OH BITPaBe IeperrcaTbh KOHTPO/IbHbIe pabOThI, CIaTh UCIIPABIEHUS
pacuétHo-Tpaduuecknx pabor. OreHKa 3a 5K3aMeH BO BpeMs IOTOJTHUTE/LHOMN
ceccuy (popMHUPYeTCs TI0 TeM ’Ke TpaBu/iaM, UTO ¥ B OCHOBHOM CeCCHM.
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PaGouas nmporpamMMa IuCIUIIIAHEL COCTABIE€HA B COOTBETCTBHM C TpeOOBaHUSIMH
@®I'OC BO mo crmenuansHOCTH 25.05.05 «OKCITyaTalllis BO3MYIIHLIX CYOB H
OpraHu3anys BO3AYIIHOT'O IBHYKEHUI.

IIporpamma paccmoTpena n YTBEpXK/ieHa Ha 3acenanuu kapenpsl Ne 4 «Bricmeit
MaTeMaTuKm» 20 O  2025Toma, mpotokoa Ne K

PaszpaboTurku:

n
K.(.-M.H. ‘.;"'{%4/ Adanacresa I'.B.

7
(yuenasn cmenens, yuenoe 36anue, pamunus u undyuans: paspabomyukos)

3asemyromuii kadenpoit Ne 4 «BbICInel MaTeMaTHKID

K.9.H , JIOI[EHT % Yepnsak T.A.

(yuerasn cmenens, yuenoe 3eanue, pamunus u unuyuane 3asedyouje2o kagedpoii)

IIporpaMma cornacoBana:
PyxoBomurens OITOIT

K.T.H, IOI[EHT X Iletposa T.B.

(yuenasn cmenens, yyernoe 36anue, pamunus u unuyuanvl pykosooumens OIOII)

IlporpamMa  paccmoTpeHa W corjacoBana  Ha 3acelaHun e0Ho-
METOAUYECKOr 0 /?eTa VYHuBepcurera « 1 l » U 202 roja,
. \
IpoTOKOJT No ;
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