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I. HEJW OCBOEHUS ANCLHHUITJIMHDBI

[lporpamma coorsercTByeT Kypey «YucnoBble cucrembl». IlocienoBare/ibHO paccMaTpuBaioTCs
ONpe/IC/ICHUs KBATEPHHOHOB — CTaH/IapPTHOE. KaK BEKTOP M CKaJIsApP. Yepe3 KOMIUICKCHBIC HHCIIa, He-
PE3 MATPUUHbIC PEJICTABICHHS (BEHIECTBEHHBIMU MATPULIAMM, KOMIIEKCHBIMH MaTpHitamu). Pas-
OMpatoTes azrebpanyeckie CBOMCTBAa KBATEPHHOHOB. KBATEPHHOHBI W HOBOPOTBI IIPOCTPAHCTBA.
[pHBOITCS CBE/ICHBS M3 HCTOPHU. 4 TAK K€ COBPEMEHHOE I1PEJICTABIICHHE.

BLiie/seres YacTh Matepuaia uls CaMOCTOATEILHOTO H3yUeH st CTyJIeHTaMu Julsl 11popaboTKK Ha
CCMHHAPCKHUX BaHATHAX. 10 (l)ylll\‘l_lHH KBATCPHUOHHOI'O IMEPEMCHHOTO (BCIHHOMOTI'ATCIILHBLIC (l)yﬂl(-
LMK, HJIeMeHTaphble (DYHKIMH, peryjsipHble QYHKIMM. NpousBojHas larto) u Apyrue pasjieibl.
ITOT MaTEpHall TAK Ke MOKHO MCIIOJIB30BATh JUISl KYPCOBBIX M JIMIIIOMHBIX padoT.

VUuTe/Ib MAaTEMATHKH JIOJKEH TPC/ICTABIATh., KaK BOZHUKIIO MOHATHE YHCIA W KAKOBBI COBPCMCH-
HBIC BO33PEHMS 110 HTOMY HpPEAMETY. A HMEHHO CHCTEMA HOBbBIX YHCEJ KBATEPHHOHOB (OT JIaTHH-
CKOIO (ualerni 110 YeThIpe) — CHCTeMa IHIIEPKOMITIEKCHBIX uHcest, 00pasyloUMX BEKTOPHOE 1PO-
CTPAHCTBO PA3MEPHOCTBLIO  UeThIPe HAl MOJIeM BellecTBeHHbIX uncen. Obosuauior H. sesennoe
Vusibsimom lamuiabronom B 1843 rony. KarepHuoHbI yI00HBI Ul ONUCAHUS U3OMETPHH TPEX- H
YEeTLIPEXMEPHOTO EBKIHIOBBIX MPOCTPAHCTB. M MOATOMY MOJIYHHIIM LIMPOKOE pACpoCTpaHeHHC B
mexanuke. Takke. MX HCHOAB3YIOT B BBIYMCIMTENIBHON MaTeMaTHKe. HalpuMmep. [pH cO3/laHUH
TpexmepHoii rpadguiu. B 9ToM cOCTONT 0CHOBHAas 1leib Kypea « Hecranjaprhas apupMeTHKaY.

[ IporpaMma Kypea COACPRUT Psijl BONPOCOB. HENOCPEACTBEHHO CBABAHHLIX CO LIKOILHBIM KYPCOM
MATCMATHKH.

[lenTpasibHOM sIBIIIETCH HEs PACHIMPEHHUS TOHATHS YHCTIA.

[ Ipe/inonaraeres HalMume y cayniatesieil J0CTaTouHO BBICOKOH MATeMaTHYECKOH KYIIbTYpbI. olec-
HeuMBAIONICH BIajieHue airedpanueckuM armaparoM W IO3BOJSIONIMH u30ekKarh MOBTOPCHHH H
JICTAJIM3AILHH.

[Iporpamma npeicTaBiser JEKTOpY 1PaBo BbIOOPA CHCTEM aKCHOM H CrocoboB MOCTPOCHUS MOJIE-
JCH AKCHOMATHYCCKUX TCOPHH.

[ [paKTHUECKHE 3aHSTUS IAl0T CTYICHTAM BO3MOMKHOCTD aKTHBHOTO [T0CTPOCHHS KBATCPHHOHOB.

MTorosbiM BUIAOM KOHTPOJIs ABJIACTCA 3a4CT.
U,CJ'I}{MH OCBOCHHUS JIUCIHUITIIMHbBI <<Hec1‘auﬂap'maﬂ a])H(l)MeTl/lKa>> SABJISIETCS MOHATHEC YHCIIA. KO-

TOPOE HMO3ZBOJACT OMUCBLIBATH KOJIMYECTBCHHYIO CTOPOHY OTHOLICHHS H3YyHacMOro 00bEKTa K HEKOTO-
pOMY Drasiony. B3 npolecee pasBUTHs i COBEPIIEHCTBOBAHMS MOJICNICH. OIUCHIBAIOIIHH OKPY/AKAIONIHH
HAC MIP. M YCIOBMsS MaTEMaTHYECKMH KOHCTPYKLUMH MOABJIAIOTCS HOBBIC 00BbEKTBI. 00J1a/lal0LIHE
COBEPIICHHO HOBLIMH CBOHCTBAMH 10 CPABHEHHUIO C JIGHCTBUTCIILHBIMH YHCIIAMH. [lepBoe oboOLIECHHE
HONATHS JICHCTBUTEILHONO UMCIa — BBEJCHHE KOMIUIEKCHBIX uncen. Bropoe oboOuieHne eHCTBH-
TeABHORO UHCIA - BEKTOPI B TPEXMEPHOM IIPOCTPAHCTBE, KOTOpOE 00pasyioT JIMHEHHOE MTPOCTPAHCT-
BO.

[TONBITKH 060BUIMTL MOHITHE KOMIIJIEKCHOTO YHCia NMPHUBEIHM K MEPBOMY MPUMEPY FHIICPKOM=
HICKCHON cHeTeMbl — kBateptonam. Coslanue Takux 00BEKTOB MPUHALICKHT HPIIAHICKOMY MaTe
MaTHKY Y. [aMuiILTOHY. KOTOPBIH 3aj1a¢st npo0IeMOH OCTPOHTEL H3 TOHEK HPOCTpaHcTha HUHCJOBYIO
CHCTEMY. OJI00HYIO MHOKECTBY JICHCTBUTCAbHBIX YHCEII. OKa3a10Ch. YTO TAKYIO CTPYKTYPY HOCTPO-
WTh HCIL3S. OJHAKO. €C/IM OTKa3aThes OT KOMMYTATHBHOCTH YMHOKEHHUS, TO M3 TOHUCK HCTLIPEXMEP-
HOFO TIPOCTPAHCTBA MOJKHO MOCTPOHTH HEKOTOPYIO YHCIIOBYIO CHCTEMY. KOTOPAA M Ha3blBacTCs KBa-

TCPHHOHAMM.



Hanbosnee ectecTBEHHBIM CITOCOOOM. [1O3BOJISIIOLUIMHA OIKUCHIBATH IMMOBOPOTHI B TPEXMEPHOM [1PO-
CTPAHCTBC. ABJISICTCS UCITOJIB30BAHHUC OICpATOPOB TI[)CO6P'<1'§OB'&HH$I KW COOTBCTCTBYIOIIHUX UM MATPHILL.
OJHaKo. HCnoJib3oBaHue KBATCPHHUOHOB MO3BOJIACT J1dTh Oosee IPOCTYIO (l)()pM_V HTOro MoBoOpoOTA.

KBaTepHuoH onpe/iesisieT oCh BpalleHusi U yroj 1oBopoTa

Heanu uzyuenus oucyuniunol.

e [l03HaKOMHTBL CTYJICHTOB ¢ OOOOUIEHHBIM ITOHATHEM KOMINIEKCHOIO YMCJIa. H3y4acMoro B
OCHOBHOM Kypce BbiCHICH anredphbl.

e lrl[)()ﬂCHHTb CBA3b KBATCPHHOHOB C pas3/icjlaMHi MCXaHUKH. p()6OTOTCXHHKH n Jip.

e CdopmHpoBaTh Yy CTYJACHTOB SIIEMEHTbl MATEMATHUYECKOH KYJIbLTYPbl. KOTOPLIC CMOIYT
00CCHCUNTDL SICHOC MOHUMAHME CMbICTIa U 3HAYCHUS pa3acyioB MaTeMAaTHKH W MCXAHHUKH B [HITKOJIC.
BY3e u na npaktuke (npepusTHs. CBsA3aHHbIE ¢ POOOTOTEXHHKOM ).

Jaoauu uzyuenust OUCYURIUHbL.

L4 Hil}"lH'l'b CTYJICHTA NMPOABIIATE CaMOCTOSTCIIbHOCTL U TBOp‘-{CCKHI\"l [1OJIX0/1 BO BJIAJICHHHU HO-
BOIO MATCMATUHYCCKOT'O CHICLKYpCA.

. ]'luy‘ll/l'l'b CTYACHTOB OIEPUPOBAThL. KaK C KJIACCHYECKHUM HOHATHUCM KOMITJICKCHBIX HHUCCEIL,
TaK M ¢ UX 00001ICHHEM KBATCPHUOHAMMH.

L ITosnakoMuThb CTYACHTOB C pas3/ICJIOM. TaK Ha3bIBAEMOH HGCTal-lLlap'l‘HOﬁ Zl[)H(l)MC'I‘H KW 1 pac-
CMOTPETHL Pa3jMyHbIC ITPUIIOIKECHUS KBATCPHHOHOB B MEXAaHHKE. pO6OTOTCXHHKH U JIpYIruX MareMarTH-
YCCKHX TTPHITOJKCHHU X,

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jlnciiinna «YueoBble CHCTEMbI  HAXOAWTCS B BAPUATUBHOM YacTH JIMCHMILIMH MEPBOH 1PO-
(PHIBLHOM OJITOTOBKH.

«YHCIIOBbIE CHCTEMbI» SBJISETCS JIMCIMITMHONW 001IenpopecCHOHAIILHOR T1ONOTOBKH U
CHABAN ¢ TAKHMH JIMCLIHIUIMHAMH KaK Nelaroruka. iHpopMaliioHHbIe TEXHOJIOMHH B 00yUeHHH Ma-
TEMATHKE.

CojiepsKaTelibHbIi W [poleccyallbHbli KOMITOHEHTbI IMCLHMILIMHBL TIPENOJIAraioT peajinsa-
LMIO NIPECMCTBEHHOCTH 3HAHMI CTYJICHTOB 10 METOJMKE OOYUCHHs W BOCITMTAHUs B Maremarutie-
CKOM 00PA30BAHHH. HIEMEHTAPHOH MAaTCMaTHKE, JIMAAKTHKE.

3HaHMs. MOJIYUCHHbBIE B 9TOM KYPCE. HCHOJB3YIOTCH B AHATUTHUCCKOH FCOMCTPHH. MATCMA-
THUCCKOM  ataiinize. (YHKIUHOHATLHOM aHainze. AMGPEepeHIMaTbHOR TCOMCTPHH U TOHOJIOTHH.
S pepenHaiLHBLIX YPaBHEHHAX. JAMCKPETHOH MATCMATHKE M MATCMaTHUYCCKOH JIOTHKC. TCOPHH
GHCC/. METOJIaX ONTUMMU3aLKMK | Jip. CliyliaTesu J0JIKHbI BIIaJICTh MATEMATHUECKUMH SHAHHIMH B
pamMKax HIKOJIbLHOH MPOrpaMMBbl.

3. KOMIIETEHIIMK OBYYAIOIETOCsl, ®OPMHUPYEMBIE B PE3YJIBTATE

OCBOEHU!S AMCUUTIIMHBI (MOAYJI)

‘ [Kon I
| KoMIIeTeH il ‘ Komnerenuuu ‘ [nanupyembie pes3ysbTarhl
o dIoC |




HK-11 | roToBHOCTL HCNOIB30-
BATb  CHCTEMATH3UPO-
BaHHbIC TeoperHye-
| ckue M MPAKTHUYCCKHUE
SHAHWS IS HOCTAHOB-
KH W pELICHUs Hcclie-
JIOBATCIILCKUX 3ajay B
obJtacTn 0OpazoBaHus

B pe3yjibTaTe Kypca «YucmoBbie CUCTEMbI» CTYJICHT

JIZKEH  3HaTb  CIICAYIOLIUC  METO/IbI. (])ZIKTI)I, CBOMCTBA,

HOHAMMU.

Anrebpa. anredpanyeckue CHCTEMBI.
|.YMeHHe H300paKaTh KOMINIEKCHbIC YUCTIa B JIBYMCPHOM
M TPEXMEPHOM MPOCTPAHCTBAX.

2.VMmenue paboTarh ¢ paziiiHbIMH MATPHILEAMK 3-10 |

'O NMOpAJ1IKOB.

3.YMeHHEe BBIYMCIIATH MOJ1YJIb KBATEPHHOHA M B CBSI3H
9THM [10Ka3aTh. YTO KBATEPHUOHbLI. 00JIa1al0T MYJIbILIMKa-
IBHOI HOPMOM M 0Opa3yloT accoluaTHBHYIO airedpy ¢

PJICHHUCM.

HYucnoewie cucmemol

. Pacumpenue MOHSTHs uMclla- ajireOpanycckas u
oMmeTprueckast (hOpMbl KOMIIJICKCHBLIX M IHIICPKOMIIICKC-
bIX YHCell .

2. Hcnonb3oBanue npaBuil JACHCTBHS C KOMIJICKC-
LIMH YHCJIAMH B TEOPUHU KBATEPHHUOHOB.

[one komniexcblx quce

HAK KBaTEPHUOHA. €r0 apryMeHT.

2. YMeHHe [epeHecTH Ha ciydad KBaTCpHHOHOB
DOM3BOIHON aHATMTHUECKON (DYHKIIMH,

Ananumuveckue ynryuu

. YMeHHE BBIUMCIATL AHATMTHUYCCKHE (DYHKIHH OT
JaTepHMOHA  (DKCIIOHEHTY M HATypallbHblii  jorapudm.
1HYC U KOCHHYC. FMIIEPOOIHYECKUH CHHYC M KOCHHYC).

2. YMeuue u3BJ€KaTh KOPCHb KBaJApaTHbLIA W3 KBa-
pHHOHA.

Cucmema koopounam

*i1 B OJIHOM M TOH Ke PopMe KOMITOHEHTOB KBATCPHHOHOB B

13HbIX CUCTEMAX KOOPJAUHAT.

2. Boinoanenue npeodpasopaiui KOMIIOHCHTOB KBa-
PHHOHOB TIPH EPEX0JIe OT MOJABHKHON CHCTCMbI KOOP/IH-
VT K HEMOJIBUKHON U HA0OOPOT.

~

I, VYMenue HAXOJUTh COIPAKCHHBLIH KBATCPHHOH

|, YMeHHue HUCOJIb30BaTh JIUISE BLIMUCIUTCILHBIX 1€~ |

DUMCHSICMbIC TIPH pEHICHUW 3ajlad. CBA3AHHBLIX € KBU.'IC])-“

3. DBplmosgHeHHue »HJeMeHTapHbIX [MOBOPOTORB H HX‘



‘LMMM])OB&HHG.

\
Opuenmayust - meepooco meid 6 mpexmepiom  npo-

nparicmee

1. Bbruucnenue yriioB Didiepa.

2. T'eomerpuyeckue MOCTPOCHHUs B TPEXMEPHOM IPO-
paHCTBE (HEMOJBHIKHAS CHCTEMa CBsi3aHHa ¢ 3eMiEH. a
DJIBU/KHAS C TEJIOM ).

3. Hcnoab3zoBaHue caMOJIETHONW CHUCTCMbI KOOPAHHAT

CH KpEHA, TAHIa/kKa U CKOJIbKCHHA ).
Chepuuecrkas ceomempust
|
\ . YMenue peniarsh 3ajadu cPepHUCCKOR IC€OMETPHH
\
} TPUTOHOMETPHH.

2. Hcnonb3oBanue reorpauueckoi CUCTEMBIL. CO-
‘ OsiLIeH W3 YIIIOBBIX KOOPAMHAT (J0JII0Ta. IHHPOTa).

\ 3. Ymenue uzobpaxaTb CUCTEMY KOOPAMHAT. HAYasl0
! TOPOH HAXOJUTCS B LLEHTPE cephl.
|

; 4. OmnpejieiicHHe pacCTOSIHUSI MC/K/LY TOUKam Ha c(e-
>, YIJIOB MEsK1y DOBITUMH OKPYAKHOCTSIMH Ha cepe.

‘ 5. Bbruucaenue yrioB B ¢hepHUCCKOM TPEyrosibiim- |

DCIJICHHE MaTepualia, CBA3AHHOIO ¢ U3YUYCHHEM KOMILICKC-
‘ LIX  YHMCe. JCHCTBMM ¢ HUMHM W THIIECPKOMIICKCHBIMH
| iC/IaMH. TE€PEX0Jl OT JIBYMEPHBIX K TPEXMEpPHbIM H300pa-
! enusiM. [IpHBOISATCS MTEPBOHAYAIILHBIC CBE/ICHHS O MaTCMa-
| | 1K€ M FeOMETPHM KBATEPHHOHOB. Bnibop HTHX crejieHHit
| YMEHTHPOBAH Ha pelleHHe psjia 3aj1ad U3 00aacTH popmo-
\ YpazoBaHus M pacueTa CTEPAHEBLIX M 000JOUCHHBIX KOH-
‘ PYKLHH €ro CJ0MKHOM MPOCTPAHCTBCHHON TCOMETPHEH
ecyllMe KOHCTPYKIMH OJMMIIMicKoro crajimona B leiu-

\ 2).

"B COOTBETCTBMM ¢ NPO(ECCHOHATLHBIM CTaHIAPTOM [ejlarora (1npukas Munucrepersa
TPY/a M CONMaLHOMN 3allnThl HaceseHus Pd No 544n ot 18.10.2013r.) npenojiaBaresin B CpeaHCH
HIKOJIC TIPH pa3pabOTKe M peallt3aiini MporpamMm yueOHbIX JIUCLHIIIMH 1B paMKax OCHOBHOH 00-
o0 pa3oBATEILHON POrPAMMDL. @ TAK/KE MPH MIIAHUPOBAHWHK W ITPOBC/ICHHH yueOHBIX 3aHATHH
OB BAAIETH 00LIEN0b30BaTeNbCKUMH 1 oOtienearornueckumu MKT-komnereniociMu
(MICT = nuopMarono-KOMMY HHKaLHOHHBIC TCXHOJIOIHH). !

| BI)IBOLIZ B pe3yJibTare U3yucHus Kypca HPOHCXOJIHT 3a- |




LCTPYKTYPA M COAEPKAHNE JIMCUWTITIMHBE (MO/LY JI51)

OOniast TpYA0EMKOCTL AMCLUMIIHHBI COCTABIACT 3 3aueTHBIX ¢aubuil. 108 yacos.
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5 OBPA3BOBATEJIBHBIE TEXHOJIOI'MA

Peiruir-
Kowrpoin 2

Peiiin-
KOHTPOIh 3

‘ N Bu/ibl yueOHOH pa- OOpaszoBaTe/bHbIC TEXHOIOIHH
i 00T .
|l [IpakTHuecKHe 3aHs- | -CeMUHAP-KOH(EPEHLHUS M0 CTYICHUHCKUM JIOKJIa/laM H Hece:
‘ THH -BBIITOJHEHUE PACUETHBIX padoT:
| ‘ -OMCK ¥ anaiu3 nadopmaiinu B cetn Murepher:

‘ -POEKTHBIC TEXHOJOTHH:

“TEXHOJIOTHS yueOHOI0 HCCIIe/10Bal sl

2. | Camocrosrenbhas -BHEay/IMTOpHas paboTa CTyJICHTOB (OCBOCHHE TEOPCTHHECKOTO
| | pabotra | vaTeprana. oo TOBKA K HPAKTHUCCKHM  3als THAM. padoTa ¢

DKsamen
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ICKTPOHHBIM y‘{€6HO-MeTOIlH‘{eCKl/IM KOMINICKCOM. pu60’ra Ha/l
[IPOCKTOM. NMOJArOTOBKA K TEKYIIEMY H HTOI'OBOMY KQHT]’)OJIK))

Tekymui KOHTPOIIb

|

-pelIeHHe 3a/1a4 Ha MPAKTHUYCCKUX 3aHATHSIX:
- 3allMTa pacyeTHbIX padoT:

-3alllMTa IPOCKTOB:

-0JIAaHOYHOE M KOMITLIOTEPHOE TECTUPOBAHHE




0. OUEHOYHbIE CPEACTBA JJI51 TEKYILETO KOHTPOJISE YCHEBAEMOCTH,
HPOME/KYTOYHOU ATTECTAUHMUU 110 UTOI'AM OCBOEHUS JAUCLMII-
JIMHBI N YYEBHO-METOAWYECKOE OBECIIEYHEHUE CAMOCTOSTEJIb-

HOW PABOTHI CTYAEHTOB
[lepeuens mem zanamuii, peaiuzyemsix 6 AKMUGHOU U UHMEPAKMUBHOU (hOPMAX

No | Copepaxanne qucnui- | Mopmbi 0dyde- | Meroabt odyuenusi | Texnouorusi odyuenmns
JINHbI Husl

| |AkcuomaTtuyeckas |Jlekums-Oecena. | MuTepakTuBHbie Me- | JlesTebHOCTHOIO H0/1-
TeOpuUs HaTypanb- |ceMHUHAp C HJie- | TO/bl, KOMMYHHKa- xoJa. i dhepeHimpo-
HbIX 4ucen. MEHTAMH 1po- THUBHBIH 1103HaBa- BAHHOIO OOYUeHHs.
KaTeropnuyHoctb  aK-|GieMHOCTH. ca- | TesibHbIA. Tpeodpas3o- | pedieKCHBHOIO M01X0-
CUOMATUYECKOW Teo-|MocTosTeIbLHAas BaTeJbHLIN. Ipodiiem- | 1a
pun HaTypanbHbIX|paboTa HbIH
yucen.

HesaBucmmocTb  ak-
CUOMbl  MHAOVKUAK A

2 |AkcnomaTuyeckasa |Jlexius- MojenunpoBanue. UH- | JI€ATEILHOCTHOTO 110]1-
Teopus MCC/1e/I0BaHue. TEPaKTUBHbIE METO/IbL | X0/1a. AU depeHInpo-
uenbix yucen. NpaKkTHKa- NO3HaBaTE/IbHbIH. BaHHOI'O OOYUCHHSI.
HenpoTtunsope4n- MCC/IC/IOBAHHE. CHCTEMATH3UPYIOLIHI | peICKCUBHOIO 1OX0-
BOCTb W KaTeropuy-|camocTosTe/ibias J1a
HOCTb akcuomaTuye-|padora

3 |AkcuomaTuueckas |Jlexums- [ToznaBaTebHBIH. JlesaTenbLHOCTHOIO 110/1-
Teopusa pauumo- JIMCKYCCHSL. ce- npeoOpazoBaTesbHbIi. | X014, M hepeHinpo-
HanbHbIX Yucen. MHMHApP € YJICMCH- | CHCTEMATH3UPYIO- BaHHOIO 0OOYUCHHSI.
[MNOTHOCTL NONSA pa-|{Tamu 1podIEeMHO- | LMK, TPOOJEMHDIH. | peICKCHBHOTO HOAX0-
UMOHaNbHbIX  YUCEN.|CTH. CaMOCTOs- MHTEPAKTUBHbIC ME- | ]1a
HenpoTusope4un- TelbHast pabora | TOJIbI
BOCTb W KATEropwn4-

4 |AkcuomaTtuyeckaa |Jlexims- KomMyHHKaTUBHBIN. | JlesATesbHOCTHOTO M0/1-
Teopus AeUCTBU- JIMCKYCCHSL. MO3HABATEJIbHbIN. xoja. auddepeHinpo-
TenbHbIX YKucen. NpaKkTHKa- NpoOJEMHBIA. MHTE- | BAHHOIO OOYUCHHSI.
[TocnenoBaTenbHO-  [Mcclie0BaHKE PAKTHBHbBIE METO/bI | PE(PIICKCHBHOTO M0JIXO-
CTh B HOPMWUpPOBAH- Jla
HbIX NONAX.

5 |OencTBUTenbHoe [TpoGaemuast siek- | KommyHHKaTUBHBIA | JIeATEILHOCTHOIO 110]1-
ymcno 1Ml 1103HaBaTC/IbHbIN. xoJj1a. i dheperimpo-
Kak npeaen nocne- peoOpa3oBaTebHbIA. | BaHOIO 00yUCHHS,
00BaTENbHOCTHU pa- CHCTEMATHU3HUPYIO- peBhICKCHBHOTO 1101X0-
LMOHaNbHbIX Yncen. HIMH. 1poOJIeMHbIH Ja

6 |KBaTepHUOHbI K Jlexums- [To3naBaTesbHbIN. JlesiTeIbHOCTHOT O 110/1-
Teopema Ppobe- JIMCKYCCHSL. ce- npeobpazoBatTesbHbli. | X01a. M (epeHitnpo-
HUyca. MHHAp ¢ HJIeMEH- | CUCTEMATH3UPYIO- BaHHOIO 00yUCHHS,
NuHelHble anrebpbl  [tamu npodaeMHo- | WHH. NPOOIEMHbIH. | pehICKCHBHOIO HO/IXO-
Hag nonsmu. Teope- |CTH. caMocTos- MHTEPAKTUBHbBIC ME- | Jld
ma @pobeHnuyca. TesibHas pabora | TOABI




Ilepeuens 3a0anuit 01 camocmoamebHou pavoomoi

I. M3yunTe BONpOCHI. CBA3aHHBIE C M3YYCHHEM Pa3IMUuHbIX BUJIOB YPABHCHHIH. HEPABCHCTB U
MX CHCTEM B LIKOJBHOM KYPCE MAaTEMATHKH.

2. HoarorosbTe pasiMUHbIC BAPUAHTDBI 3a/1aHKH 110 PCIICHUIO YPABHEHUH. HEPABEHCTB M HX
CHCTCM JUIA CAMOCTOSITCIIBHBIX PadOT yUalIMXCsi MATEMATHUECKUX KJIACCOB. IYMAHHTAPHBIX KJldc-
COB.

3. Pazpaboraiite 3aaanus juist oAroToBku yuainuxces k caade ' MA u EID.

4. [lpoananusupyiite crareyn o npodiemam nposejenus I'MA u EI'D. onybiamnkosannbie B
epHojiHueckoit nevaru. Jlailte ananus 3ajavam., npejiiaraembeimM B BapranTax ['MA u EI'D.

3aoanusa K peamune-konmpoJio 1.

I Petmnth ypaBHeHHs.

f

A Jx +8+Vx +8=0

‘I

b. log,x" +log 27 =2.

(3 3[,\'+ ]\ J—7(l +]J ={
\ X

(v=5)elx+2)

g, = - ) =)

|+
2. PemuTh HepaBeHCTBA.
a0 27 406" —2e37T =)

b, (v=3Nx -4 <x2=9

]2 ¥
log | ‘

¢. 5 v =25

)

PCUIHTL CUCTCMbI.

.
Xy —G=+—
X
a. i
Xy+24=—
~‘.
X+ y+z=2
). 12x+3v+z=]
A(r+2) +(z-1) =9

4. Pemuth ypaBHEHHUsI.

. T By _ s &
SIN| X' —— |+COS| Y —— | =SIN 2\
4 4

.
= . T\ . (~«
b. V3sinfx+— |=sinf —=x|=0
4 4
3. Toctpouts rpaduK QyHKIMH.

a. Vv =sIinyx \/cus“ X +cos.\'\/sin’ X



'L

3aoanus Kk peumune-KonmpoJiio 2.
PetmTh cuertemy.
{.\' =13x+4y
].\‘ =dx+13y
PetinTh ypaBHEHUs.
Y / ) )
(l + )\ﬂ‘] +x° =x =1
Va+7 +328=x =5
- o s
Jy—=1l+vx+3 +2\f'(.\ —I)(.\'+,») =4 -2x

PertnTe HepaBeHcTBa.

o]

(I +.\'3) [+ x7 =" =1

4
— iy 2—,\' =< 2

\‘2*.\'

Perurh ypaBHeHHs.
sin[

|
cosxcos2xcosdxcos8x=—
16

|
Y

L2 | tn

7T COS 77.'\] =

{ (1

sin v 4cos v =1

3aoanun K peimun2-Konmpoio 3

Penre ypaBHeHus

J3sin2x+cos2xy =+/2
4 —4(cosx —=sinx)=sin2x =0

COS X

<0
| +cos2yx

Bonpochbl K 3K3aMeHy

1. CpaBHEHMA 1 X CBOUCTBA.

2. 9. KoJbllo U 110J1€ KJ1AaCCOB BbIYCTOB.

3. 10. Teopembi Ditnepa u Depma.

4. CpaBHEHMS M CHCTEMbI CPABHEHHH € HEU3BECTHOM BeMUMHOM. CpaBHEHMS IEPBOH CTCHCHH.
5. CpaBHenus 110 TPOCTOMY MO0, YHCIo petieHuii.

0. CpasHenus 10 CTEIEHN MPOCTOro Yuea. PeyKins cpaBHeHHs 110 COCTABHOMY MOIYIHO K
CPABHEIHIO N0 CTEIEHH NPOCTOrO YHCIA U K CPABHECHHIO NO ITPOCTOMY MOJIYJHO.

7 JlokasaTeln UuMces M KJIACCOB 10 JIAHHOMY MOJ1yJ110. HHCII0 KJ1accoB ¢ 3aaiibIM IoKasate-
JeMm. :

8. Teopema 0 CyHIECTBOBAHMM NEPBOOOPA3HOIO KOPHA 1O MPOCTOMY MOLYJHO.

0. MiieKchl YMcest M KIaccoB Mo JaHHoMY MO0, JIBy4/ICHHbBIE CPABHCHUS 110 HPOCTOMY

MOJLYJTHO.



0. KajgpaTtuunble BbIYeTbl U HeBblueTbl. CumBos Jlexanapa.
1. [puitoxenust K BbIBOJLY MPU3HAKOB JICIMMOCTH.
I2. OOpainieHHe 0ObIKHOBEHHOW JIpOOH B JIECSITUUHYIO JIpOOb U ONpe/iesieHHe JUIMHBI TEPHOJ1a

JICCATHYHOH 1po0H.

I35, Lenupie jipodu. CyliecTBOBAHME M SJIMHCTBEHHOCTD 3HAYEHMsI LeIHOM JIpoOu. [ IpejicTas-
JICHUE JICHCTBUTEIILHBIX YHCE LIEITHBIMH JIPOOSAMH.

[ TTpuOimukennst ICHCTBUTENILHBIX YHCEIT TOJIXOJISIIIUMH JAPOOSIMH.

I3, Teopema Jlewxanpa o KBaJIpaTHUHOH UPPALIMOHATIBHOCTH.

Lo, JInneitnoe npeacrasinenne HOJL u nojaxoadmme apodu. Lleabie petnenus JMHEHHBLIX ypaB-
HEHMH C JIBYyMSI HEU3BECTHBLIMH.

| 7. Teopema Jlupuxiie 1 ee npUMEHEHUE K MPEACTABACHUIO NpocToro uncia p=l(mod 4) B e

CYMMbI JIBYX KBa/IpaToB.

8. Anrebpanyeckue ¥ TpaHclieHJAeHTHbIC yucia. Teopema JIMyBHILIS U €€ IPUMEHEHHE K 110~
CTPOCHHIO TPAHCIEH/ICHTHLIX YMCEN M K JIOKA3aTEIILCTBY HPPALLHOHAILHOCTH.

Bonpocwi
I. Cdopmynupyiite onpejene
2
3
4.
>

OJ1A KOHMPOJIA U CAMOKOHMPOJIA
HUE PABHOCHJIbHBIX YPABHEHHIA.

CooTHeeHTe, CoCTaBbLTE TadJIUILY (CXEMY)
0. Oxapaktepu3yiTe 3a7aHusi. CBI3aHHbIE C PEUIEHUMEM YPAaBHEHHWH. BKIOUCHHBLIX B Bapw-

antol 'MA u EID.

. Jlaiite XxapakTepuCTHKY OCHOBHBIX METOJIOB PELIEHHH YPABHEHHH Pa3IMUHBIX BH/IOB.

Hazosure Hanbosiee 3(pPeKTHBHBIE METO/IbI PELLIEHUS YPABHEHHH PA3JIMUHBIX BH/I0B.
Hazosure HauwOonee 2(hPeKTUBHBIE METOJIbl PEIIEHUS HEPABEHCTB Pa3JIMUHbIX BHJIOB.

7. OxapakTepu3yiTe 3aJaHus. CBI3aHHbIE ¢ PELICHUEM HEPABCHCTB. BKIIOYCHHLIX B BapH-

antul TUA u EID.

3. ()XEI[')(IKTGPM'S}/I\;I’I‘C MPEUMYLIECTBO HCIOJIL30BAHKS METOJla HHTCPBAJIOB JUIA perucHHs

TPUTOHOMECTPHHYCCKUX HCPABCHCTB.

9. IlpuBe/MTe MPUMEPHI XAPAKTEPHBIX OIMOOK MPH PEIIEHHH Pa3IMUHbIX BH/0B ypaBHe-

HUI.

10, TlpuBeanTe npuvMepbl XapakTepHbiX OWMOOK TPH PCIICHHH Pa3/IMUYHBIX BHJIOB HEpa-

BCHCTR.

I Ykanure IMPUHLIUITHAILHOC OTJIMYHC B Bbl60[)€ oTBETa IpH PCIICHHUHU CHCTEM W COBO-

KYIHOCTCH YPaBHEHHH M HCPABCHCTB.

7.VUEBHO-METOJJIMMECKOE U UH®OPMAIIMOHHOE OBECIEYEHWUE JAWUC-

HUTIJIMHbBI (MOAYJIST)

KAPTA OBECITEYEHHOCTH ﬂ,l{CllVlﬂJ]l/lel 3
OCHOBHOHW U JONOJHUTEJBHOW JIMTEPATYPOH

KonuuecTBo [ O6ecneuct-

C No | Hassamie W BBIXOJHbIC JaHHDBIE ‘ ["on u3- i Koauuectso Hanuune B 1
Conn | (aBTOpP. BUI U3JIaHHs. U31aTCb- AaHUA IKZEMILIS- IEKTPOH-HOM CTYIEHTOB. HOCTB CTY-
| | CTBO. MU3J1AHUSL. \ pos B OHO- ouobnuoreke HCTOJTB3YIO= ‘ ZIeHTOB: 141~
KOJIMYECTBO CTPAHHLL) i JIHOTEKE Bal'V LLMX yKa- ’I(:|)zn(‘;\/-pun‘
| ‘ i yHHBEpCHTE- 3AHHYIO JIN- o
| | Ta | TopaTYRY |
. B 2 I 4 \ 5 0 \ 7
OcHoBHAasl JIUTEpaTypa o
I Maremarika: Yuebnuk / AA. IBC «znanium»
‘ Janasn. - 3-¢ w3 - M. opym: 2013 ISBN 978-5- 22 ‘ 100%
‘ HULL MHOPA-M, 2013, - 544 ¢ 91134-460-3 | ]
|2 Uinbun B.A.. Kum 1 Jlnneiinas 2015 IbC «KoHcyiib- M 100%
CanreOpa it ananuTHYeCKan reo- | | TaHT cTyaeHTa» | ‘ I

I




METPHS | eKTpoHHbIi pecype]
\ S yueonnk - B.A Mabin. L Kim.
| - M. Ipocnekt, 2015, - 400 c.

hitp://www.stud |

entlibrary.ru/bo
ok/ISBN978539
2163397 .html

5]

| Sluneitnas alreGpa v anaauTuye-
ckan reomerpus. Hpakrusym:

IBC «znanium»

Yuetnoe nocobue / A.C. bopra ISBN 978-5-16- 22 100%
goscxuil, AB. Tawrescer, - Mo | | 010206-1
B 1 HIEH AHDPA-M, 2015, - 352 ¢ 1
- JlonosiHuTebHasi inTeparypa
I \ Cannnmos P.b. MaTtemaThka aas IbC «KoHeyb-
| MHIKEHEPOB W TEXHOJIOTOB. TaHT CTyAEHTA»
- [Daexrponnbii pecype| - Canu- 2009 hitp://www.stud =5 L00%
mos P.b. - M. DUSMATIIMT, N entlibrary.ru/bo o
2009 - 484 ¢ ok/ISBN978592
\ 2111560.hunl
») S sip M P 5 2
2 ‘ Ki)yl.'iBt:M' Jlx. "O KBaTepHUOHAX M 3BC «Koucyms-
| OKTaBax. 00 UX reOMEeTPUH.
) o : TaHT CTYAEHTa»
‘ apHPMETHKE 1 CUMMETPHAX. hitp:/www stud
‘ [DnexTponnbiii pecype| - Kongeit 2009 b: » 22 100%
\ Jlac.: Tlep. ¢ anrn. C.M. JlbBos- eml|bru|‘y.|'u/_bo
‘ " ok/ISBN978594
ckoro. - M.: MLIHMO. 2009." - oo
‘ 0575177.html
184 c.
> (_MHpHOB E.1O. I'pynnsl otpaxe- IbC «Koncyib-
HUI M NpaBUIbHBIE MHOTOTPaH- TaHT CTyEeHTa»
‘ HUKH | DeKTPOHHBIIH pecype] / 2009 http://www.stud 5 100%
\ Cnvupros E1O. - M. MILHMO, - entlibrary.ru/bo o
| 2009, - 48 ¢ Ok ISBN978594
o - - ) 0575252hmt R
= s anreopa: Teops )
‘ NpHKAaNHbIC aceKTel Yuebuoe IBC «znanium»
‘ nocobiHe | lliumfm -2-e 2010 ISBN 978-5- 22 100%
‘ W3, HCRP. W !U!E s Maruerp: 9776-0163-4
‘ HHOPA-M, 2010, - ! _?» gt
‘ Uyansig, b Ill M.‘Tre\aaﬂma ba-
mas.,!u .m\g I’ ﬂc;\lm(!xiu 1;.1;! pe- SEC «znaniumy
‘ i e i 2011 ISBN 978-5- 22 100%
P.os AMILIYATHE, = 2-¢ H3/L GO2597-01-2.
16, 1o - Mo MOITAL
\ | 2081 -712¢. ]
NurepHeT-pecypehl:
hitps://ru.wikipedia.ore/wiki/%D0%90%D0%BB%D0%B3%D0%B3%D0%B 1Y oD 1%%80%1)0%130

hitp://neere.ifmo.rw/wiki/index.phptide=%D0%90% 0% BB % D0 )%46133%1D0%13 126D 1%80% 1 0%

B8YLI12%682%D0%BC

2%D1%8B 2%1D0%B0%D0%BB%D0%B3%1D0 "/?»BD%I

0% B 1% D 1%%80% 1D

u] ) l (,)» 0 >"()”|) J“’(AH}\

12818 %D0%B8 %D 1%682%D0%B5%D0% BEYD1%80 )%D0%B8%D0%BY

‘) ul ) ] 968 1Y (ii 300 thW(/i)l)()()'U[)H
hlm

www.meeme.ru/lree-books/pdf/alfutova.pdf

BHJICOKYPC -

www.intuit.ru/studies/courses/616/472/info

[Ipumepbl 10 Kypey -

hitp://swww.exponenta. ru/educat/class/courses/student/la/examples.asp TeCTbl JUIsl CAMOKOHTPOJIS -

fen.distant.ru/test/math/3/test-3.htm
VUCOHMK -

hitp:/wwwedl bmstu.ru/fn/LinAlg.pdfl

yuehH10e NocoOHe -

hitp://www.resolventa.ru/metod/student/Iinalg.htm

[ lepro/IHuecKue H3Jlatus:

I, Hayuno-nonyaspHblii ju3MKo-MaTeMaTHYeCKui 4y pHal "Kpaut"

hitp://kvant.meeme.ru/key.htm




2. Kypuan "UsBectus Poccuiickoit akajiemun nayk. Cepust maremarnyeckas”
hitp:/www.mathnet.ru/php/journal.phtml?jrmid=im&option_lang=rus

3. CHOMpPCKUI MaTeMaTHYeCKHH Ky pHAT
hitp://www.emis.de/journals/SMZ /attention. htm

4. Kypuan «Maremarnueckue 3aMeTKU»
hitp://www.ams.org/mathscinet/scarch/journaldoc.html?jc=MATZA

S.UKypHA BLIYHCIHTEILHOH MATCMATHKH M MATCMATHYECKOH (DPH3HKH.

0. Beernuk Camapekoro rocy1apcTBEHHOI0 TeXHHUueckoro ynupepeureta. Cepust pusuko-

MATCMATHYCCKHUC HAYKH

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITVIMHbI (MOJLY-
JI5T)

I Jlexnmonnas ayJiInTopust ¢ MyabTUMEMHHBIM 11poekTopom U [TK (ayn. 230-7).
2. AYJIMTOpHs ¢ MHTEPAKTUBHOM jlockol (aya. 121-7).
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[Iporpamma paceMoTpeHa U 0100peHa Ha 3ace/laHuu Kadelpbl  MATEMATHYCCKOIO aHaln3a
[porokon No F or HObLHé rona /)/ :
Sapesyviomnii kageapoit  Kukos B.1B. . ///éfﬂ/

(DPHO, noarnucs)

Pabouast nporpamMma paceMoTpeta Mo oJ00peHa Ha 3ace/1an il ywcGno—Mcln;m'lcu\‘nii KOMMCCHH
HANPABJICHUS 44.03.05 Tleparornyeckoe oOpasoBaimne

[ IpoTokoin No 3 or 408 /6 rojia . -
IHpeseenarens komueeun  Apramonosa M.B. Q/éﬁ , -

_ JIMCT HEPEYTBEP/KAEHWS
PABOYEHW MPOTI'PAMMDbI IMCUHUTIJIIMHBI (MO/LY JIS)

Pabouas nporpamma ojgodpeHa Ha ~ yyeOHbIH roj
[porokoa 3acenanust kadeapnr No o1 roJ1a
3aBC/LYIOIHA Kadepoit

Pabouas nporpamma oji00peHa Ha ~ yueOHbIH 1oj1
[IpoTokon saceanns kadeapnbl No 0T rojia
SaBe/yI01Hi Kadeapoit

Pabouast nporpamma ojlobpeHa Ha yyeOHbBIH 1o

ITporokos 3aceianms kadeapnr Noo - ~roja
3aBeayionmi Kkadepoi

PaGouas nporpamma ogodpena va yueOHbIH 101
[porokou sacepanus kageappl No ot roja
Sapeayiolii kagesipoid )
Paboyas nporpamma ogo0peHa Ha yueOHbIi 101
[TpoTokoin saceanust kadeapb Noo oT rojia

Sase/ ol Kadeapoi




