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MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTebHOI MporpaMMbl

JucuuiuinHa «3JJIeMeHTapHash MaTeMaThKa» OTHOCHTCA K JUCLUUIUIMHAM 00s3aTelbHOM
gactu brnoka 1. Jucrurumnbel (Moxynw) IIpenMeTHO-METOIMYECKOTO MOy MO MpOoQHITo
«MaremaTtukay y4eOHOro IUlaHa OCHOBHOH MpogeccnoHaIbHON 00pa30BaTENIbHOM MPOTrPAMMBI
BbICIIETO 00Opa3oBaHUs — IpOrpaMMbl OakajgaBpuaTa IO HampaBieHHI0 NOArotoBku 44.03.05
[Tegarormueckoe obpazoBanue (C AByMs MpOGUISIMU TTOATOTOBKH), HAIIPABICHHOCTH (TIPOQWIIB)
oOpa3oBarenbHON IporpamMMbl «Marematuka. MHpopmaTrkay, ouHON (GOpMBI 00yIEHUSI.

JlMcuuIuIHA ONTMPAETCs Ha Pe3yabTaThl 00y4eHus!, CGOPMHUPOBAHHBIC B paMKaX HIKOJIEHOTO
Kypca MaTeMaTHKd WJIA COOTBETCTBYIOUIMX IHCUUIUIMH CPEJHETO Mpo(ecCHOHATBEHOTO
oOpa3oBaHUs, a TaKXKe psja JAUCHUIUIMH y4eOHOTO IUIaHa, W3y4eHHBIX oOydarommmucs B 1-4
cemectpax: AnreOpa, ['eomerpus, MaTemMaTHuecKuii aHAIIH3.

Pe3ynbrarel M3yuyeHus: QUCHMIUIMHBI SBJSIOTCS OCHOBOM Ul M3Y4YE€HMs AUCLMUILIUH U
MIPOXOXKJCHUSI NPAKTHK: Y4eOHas O3HAaKOMMTEIbHAs MpakTHKa Mo mnpodumo MaremaTnka
[IpousBocTBEeHHAs (Megaroruyeckas) mpakTHKa.

Ilepeuens niaHupyeMbIX pe3yJibTAaTOB 00y4eHusl (00pa3oBaTe/bHBIX Pe3y/JbTATOB) 110
AUCHUILINHE

Henabo ocBOGHMS] IUCHUIUIMHBI «OJeMEHTapHas MaTeMaTHKa» CHCTEMaTU3UpOBaTh,
00001IUTh CUCTEMY 3HAHUH IO IIKOJIBHOMY KypCY MaTeMaTHKH, a TaK)Ke MOMOJHUTh 3TU 3HAHUS
HOBBIMH  (akTaMu. VI3ydeHwe JaHHOTO Kypca JIOJDKHO CHOCOOCTBOBAaTh IOJTOTOBKE
KBIM(UIMPOBAHHOTO YUYUTENI MaTEMAaTHUKH, BJIAJCIOIIET0 OCHOBHBIMH METOJAaMH pPELIEHHS
Pa3IMYHBIX TUIIOB MaTEMaTHYECKUX 3a]1ay, 3HAIOIIETO0 TEOPETUYECKUE OCHOBBI Kypca IKOJIbHON
MaTeMaTHKH.

3agadeii OCBOGHMS AUCLUMIUIMHBI SBJISETCS (POpPMHpPOBAHHE Yy CTyJEHTa ILEJIOCTHOTO
MpejacTaBieHUsT 00 OCHOBHBIX METOJAX pelIeHHs] 3aJad  JJIEMEHTapHON MaTeMaTHKH,
chopMupoBaTh TOTOBHOCTh OYAYIIETO YYUTEIS MaTeMaTHKU K 3PGEKTUBHOMY IPETIOIaBaHUIO
MPOIEAEBTUYECKOT0, 6a30BOro U Npo(UIbHBIX KYPCOB 110 MPEIMETY.

B pesynbrare ocBoeHHs mporpamMmbl OakajgaBpuaTa OOydaroLIUMCS JTOJDKEH OBIAJIETh
CIIEIYIOIIMMHU pe3yJibTaTaMi OOYy4eHHs IO AUCHUIUIMHE «DJIeMEHTapHas MaTeMaruka (B
TabJInLe MPEACTABICHO COOTHECEHNE 00pa30BaTENbHbBIX PE3YJIbTaTOB 00YUYEHHSI IO AUCLIUTUIHHE
C UHAUKATOPAMH JIOCTHIKCHUS KOMIICTEHIIN):

Komnerennus u
WHJIUKATOPHI €€

OO0pazoBatesbHbIC Pe3yIbTaThl JUCIUTUIAHBI
(aTamb! HGOpPMUPOBAHKS JUCIIUILIUHDI )

IOCTU)KEHHS B
JHUCLUILINHE

3HACT

yMeeT

BIIaJEET

VYK-1.2. Ilpumensier

OP-1 meroast

OP-2 npumeHsTh

OP-3 HaBbelkamMu

joruyeckue Gopmsl U KPUTUYECKOTO CUCTEMHBIN NIOJX01 | pedaexcuu mo

IIPOLelypBl, CIIOCOOEH | aHaIM3a U CHHTE3a JUISL peLIeHus HOBOAY

K pediexcuu mo UHpOopMaLun IIOCTaBJIEHHBIX CcOOCTBEHHOI 1

MOBOJIy COOCTBEHHOU U 3a7a4 qyxOHl

qYy)KOH MBICIIUTEIIHON MBICIUTEIbHOM

JeSTeIbHOCTH. JIeSITeIbHOCTH
[IK-1.1. 3naer OP-4 ponb u MecTo OP-5 ocymectBiats | OP-6 nelictBuem
CTPYKTYpY, COCTaB U MaTeMaTHKH B oTOOp yueOHOrO IPOEKTUPOBAHHUS
TMJTAKTHYECKUE oOmiei kapTuHe COJIEpXKaHMs JUIs €T0 | PA3IMYHbIX GOpM
€IMHUIIBI HAy4YHOTO 3HAHUS; peanu3aiuy B y4eOHBIX 3aHATHH,
IPEeIMETHOM CTPYKTYpY, COCTaB M | pa3iIMuHbIX pOpMax | HABBIKOM
oOnactu T JTAKTHYECKUE oOy4yeHus B PUMEHEHHUS
(mpenogaBaeMoro €IUHULIBI COOTBETCTBUHU C Pa3INYHbBIX
peaMeTa). COJIEpKAHUS COBPEMEHHBIMU METO/IOB, IPUEMOB
[IK-1.2. Ymeer HIKOJILHOTO Kypca TpeOOBaHUSAMH K U TEXHOJIOTUH B
OCYIIECTBISITH OTOOP | MaTEMaTHKH. 00pa3oBaHuIo.




y4eOHOTO o0yueHnn

COJIepKaHUS ISl €TO MaTeMaTHKe.

peanu3aiyy B

pa3nuyHbIX (hopMax

oOyueHus B

COOTBETCTBUHU C

TpeOOBaHUSMU

@I'0C 00.

ITK-3.1. Bnangeer OP-7 OP-8 OP-8

ciocobamu XapaKTePUCTHKY OKa3bIBaTh HaBBIKaMU

WHTETPAIuN JTUYIHOCTHBIX, MeAaroOTUYECKYI0 OpraHu3aIuy |

Y9eOHBIX TPEMETOB PEIMETHBIX MOJIJICPIKKY MIPOBEICHUS

JUTSL OpTaHU3auH MeTanpeIMETHBIX oOyJaromumMmcs B 3aHSATHH C

pa3BUBaroIeH pe3yIbTaTOB B 3aBHCHMOCTH OT HX | MCIOJIb30BAaHUEM

y4eOHOM KOHTEKCTE 00pa3zoBaTeIbHBIX BO3MOKHOCTEH

NeSITEIbHOCTH o0yueHus pe3yNIbTaToB; 00pa3oBaTeNbHON

(ccnenoBaTenbCcKOM, | MaTeMaTHKE; OpPTraHU30BHIBATH CPEeIIBI TSI

MPOEKTHOM, 0COOEHHOCTH y4eOHBIN TIPOIIECC C | TOCTHXKCHHS

TPYNIIOBOM U Ap.). WHTETPALIIHA WCTIOJIb30BAHUEM 00pa3oBaTeIbHBIX
yIeOHBIX BO3MOJKHOCTEH pe3ynbTaTOB U
MPEMETOB IS 00pazoBaTeIbHON obecrieueHus
OpraHu3aIun Cpembl ISt KavyecTBa y4eOHO-
pa3HBIX CIIOCOO0B pa3BUTHS HHTEpECAa | BOCHHUTATEIHLHOTO
yaeOHOI K MPEMETY B mporiecca
JeSITeNIbHOCTH. pamMKax ypoyHOU U CpelIcTBaMu

BHEYPOUYHOU MAaTEMaTHUKH.
JIeSITEIbHOCTH.

1. O6beM AMCUMIIMHBI B 32a4€THBIX €IMHUIAX C YKAa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 PadoTy oO0y4yammmxcsi ¢ mnpenogaBartesieM (1o
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IIMXCs

VueOHbIe 3aHATHS
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5 4 144 24 40 53 3 27 14 DK3aMeH
6 3 108 18 30 33 2 27 10 DK3aMeH
7 4 144 24 40 53 3 27 14 DK3aMeH
Hroro 11 396 66 110 139 8 81 38

2. CoaeprxaHve JTUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3ieaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HAa HUX KOJIMYeCTBA aKAa/IeMU4YeCKUX YaCOB M BUI0B Y4eOHBIX 3aHATHH




3.1. Ykazanue mem (pazoenos) u 0mee0eHHo20 HaA HUX KOIUYECHEad aKademMu4ecKux 4acoe u
61008 YUeOHBIX 3AHAMU

KomngectBo wacoB mo Qopmam
Opranu3anuu 00y4eHHs

HaumenoBanue paszzaena u tem

Ulexw. 3aHsTHS
Ula0. 3aHsaTHS
[Ipaxkr.
BaHATUS
Camocr.
paboTa

5 cemecTp
Apudmernka. UccinenoBanne pyHKIHUIA 31eMEHTAPHBIMU METOAAMHU

Teopus genumocTu. 4 - 8 8
Teopema o nenenun ¢ octatkoM. OTHOIIEHHUE AETUMOCTH
u ero cpoiictea. HOJI, HOK, amroputm EBkinuna.
B3anmHuo npocteie uncina. [IpocTteie U cocTaBHBIE YUCTA.
CrocoObl MPOBEPKHU TMPOCTOTHI YHUCHIA. bBeCKOHEYHOCTH
MHOXECTBa  MpOCThIX uyucen. (OCHOBHOE CBOMCTBO
npocroro uucia. OcHOBHas TeopeMa apu(METHKH.
Paznuunple mMyTH MOCTpOEHUS  TEOPUH  JCIMMOCTH
MHO’KECTBa LeJbIx yncen. bunom HerotoHa.

[pumenenue anroputMa EBKINAA I TOMCKA YaCTHOTO 4 - 6 8
penrenus.

Heonpenenénnsie ypaBHEHHs TEpPBOit CTEIEHU Cc

MHOTUMHU nepeMeHHbIMU. HekoTopble crnocoObl perieHus

HEOMPENENEHHBIX  YPAaBHEHHMM  BBICIIMX  CTEMECHEH:

WCIOJIb30BAHME JIETMMOCTH, HCIOJIb30BaHUE CBOMNCTB

MPOCTBIX YHUCEN, METOJ CITyCKa

DneMeHTapHbIe KIIUU 4 4 8
(uHeiHAas, KBaJ[paTHYHAs, NoKa3areybHasl, -
norapuMuYecKasi, TPUTOHOMETPUYECKUE), UX CBOWCTBA,
rpaduku. OOparabie ¢yHkiuu. [loctpoenne rpadukos
CJIOYKHBIX byHKIUH, METOaMU AJIEMEHTapPHOMN
MaTeMaTHKH.

Hccnenosanme QyHKIIMN 3€eMEHTAPHBEIMUA METOIAMM. 4 - 4 8
[IpeoOpa3oBanus U IOCTPOCHUE IrPAPHKOB FIIEMEHTAPHBIX

GyHKIHIA.

TekcTOBEIE 33141 4 - 6 7
Knaccuduxkanus 3amad mo cnocodam permieHus. 3agauu Ha
COCTaBJICHUE YPaBHEHUI1, HEPABCHCTB, CUCTEM ypaBHCHHIA
Y HEPABEHCTB.

JloKka3areIbCTBO HEPABEHCTB
Buner HepaBEeHCTB U OCHOBHBIE CIIOCOOBI JOKa3aTeIbCTBA 2 - 6 7
HEPaBEHCTB.

IlociieqoBaTEILHOCTH M IPOIPECCUH 2 - 6 7
Apudmernueckas U TeOMETpUYECKas IMPOTPECCUU:
OTIpeJIeNIeHUs, XapaKTePUCTUIECKHE CBOWCTBA, (HOPMYIBI
M-0T0 4YJIeHA, CYMMBI II-TIEPBBIX WICHOB. 3aJayd Ha
MPOrpeccuun
Bo3sBpartHbie mocienoBaTeabHOCTH.




HToro no 5 cemecTpy

24

40

53

6 cemecTp
Anredpa: TOKIecTBa, yDABHEHHSI U HEPAaBEHCTBA,

CUCTEMBbI. TpI/IFOHOMeTpI/Iﬂ

ToxnecTBeHHbIe MpeoOpa3zoBaHUs aNreOpandecKux
BBIPAKECHUI
DneMeHTapHble  (QYHKIHUW: OIPEACICHHS, CBOWCTBA,
rpaduKy.
ToxaecTBEHHbIE npeoOpa3oBaHus paLMOHAIBHBIX,
HPPAIMOHAILHBIX BBIPAKCHHA.

1

3

OO0111as1 Teopysl ypaBHEHHH (HEPABEHCTB) U UX CUCTEM
Teopembl PpPaBHOCHIBLHOCTH, OOIIHME METONbI PEIICHHS
YpaBHEHUM,  HEPABEHCTB, CHUCTEM. PanuoHaiIbHbIC
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI.

VYpaBHEHMs U HEPABEHCTBA, COACPKANINE NEPEMEHHYIO 10
3HaKOM MOMYJIS.

Omnpenenenne, reoMeTpruueckas HHTEpIIpeTalus, CBOCTBa
MOJyJs. YpaBHEHUSI M HEPAaBEHCTBA, COJEprKallue
MEPEMEHHYI0 TI0JI 3HAKOM MOIYJIA, UX CHUCTEMBI.
[Toctpoenne rpapukoB  (QyHKUUN, aHATUTUYECKUE
BBIPDAKEHUSI KOTOPBIX coJepXaT Moayilb. PemieHue
YpaBHEHUI U HEPABEHCTB , COJEPIKAIINX apaMeTp.

HDDaHI/IOHaJ'IBHI)Ie YPaBHCHUA U HEPABCHCTBA.
Teopembl paBHOCHIIBHOCTH. OCHOBHBIE CIIOCOOBI PEIICHHS
MppalMOHAJIbHBIX YPaBHEHHH, HEPABEHCTB U UX CUCTEM.

[loka3arenbHble U JOrapuhMUYECKUe YPaBHEHHUS,
HEpaBEHCTBA.

Ompenenenue, cBoicTBa JorapudmoB. OrmnpeaeneHus,
CBOMCTBA, TpadUKU MOKa3aTeILHON W JIoTapuPpMUIECKOM
(b yHKIHIA. ToxxnecTBeHHBIE npeoOpazoBaHus
MOKa3aTeJIbHbIX W JIOTapU(PMUUYECKHX  BBIPAKECHUU.
[TokazarenbHble, jgorapuMuueckue ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI.

TpuroHoMeTpusi.
[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX  BBIPAKEHUH,
JI0KA3aTeJIbCTBO TOXKIIECTB 5 HEPaBCHCTB.
I'eomerpuueckue wuHTEpHpeTanuy (HOpMyNT CIOXKEHUS.
TpuroHomeTpudeckre TOXKIECTBA W HEPAaBEHCTBA IS
yIJI0B TPEYrOJbHUKA.

Tpuronomerpuyeckue GyHKIHUU: ONPEACTCHHs, CBOWCTBA,
rpaduku. Tpuronomerpuueckue ypaBHEHUs, HEPABEHCTBA
U UX CcHUCTeMbl. PemnieHue ypaBHEHH M HEpPABEHCTB
coJiepXKallux rnapamerp.

OOpatHble TPUTOHOMETpUYECKHUE PYHKIUH: ONPEeIEICHNU,
CBOIicTBA, rpaduKu.

[IpeoOpazoBanre BBIpaKEHUH, coAepkKalmUX OOpaTHBIC
TPUTOHOMETPUYECKUE byHKIHH, JI0Ka3aTelIbCTBO
TOX/IECTB.




VYpaBHEHUsI M HEPAaBEHCTBA, CoOJep)Kale oOpaTHbIe 4
Tpuronomerpuyeckne (pynknuu. Cuctembl ypaBHEHUH u | 2 - 4
HEPaBEHCTB ¢ apK(QYHKIUSAMHU. PerieHue ypaBHEHHMI W
HEPAaBEHCTB COJICPIKAIINX MApaMeETP.

HToro no 6 cemecTpy 18 30 33

7 cemecTp
Inanumerpus. CTepeomerpusi.

AKCHOMBI a0COJIIOTHOW F€OMETPUU U CIIEACTBUS U3 HUX.
OcHOBHbIE OHATHUS TUTAHUMETPHH. 4 - 4 5
TpeyronbHuKH: MEeTpHUUYECKHE OTHOIIEHUS B
TpeyroiapHuke. Ilnomanp  TpeyroiapHuka. Teopemsl
Crroapra, UeBbl, Menenas.

YeTbIpexyroJbHUKH:  METPUYECKHEe  OTHOIIeHus B | 4 4 5
yeTbIpexyrojbHukax. [lnomanu mockux ¢uryp. Teopema -
[ITonemes.

OkpyxHOCTb. lleHTpasibHbIE, BIHCAHHBIE YIJIbI. YTJIbI

MEXKly XOpJlaMH, CEKYIIEH U KacaTeJIbHON K OKPYKHOCTH. 4 - 4 5
Bnucannbie u OTIMCaHHbIE MHOTOYTOJIbHUKH.

BHeBnrcanHbIE OKPYKHOCTH.

I'eoMeTrpuueckre NOCTPOEHUS Ha MIIOCKOCTH. - - 4 6
AKCHOMBI CTEPEOMETPHUH. OcCHOBHBIE MTOHATHS

cTepeoMeTpun. B3aumMmHOE pacmojio)keHHe TPsAMBIX H | 2 - 4 5

IJTIOCKOCTEM B MPOCTPAHCTBE.

MHororpanssie yribl. TeopemMa KOCHHYCOB U Teopema
CHUHYCOB I TpEXrpaHHBIX yrioB. IIpw3Haku paBeHcTBa | 2 - 4 6
TpexrpaHHbiX yrioB. HeoOxoaumoe u AocTaTroyHoe
yCIIOBHE CYIIECTBOBAHMS TPEXIPAHHOTO YTIIa.

MHororpaHHuku, HuX cBoWcTBa. (CedyeHHe BBIMYKIbIX

MHOTOTPaHHUKOB. [ToBepxHOCTH u o0beMbl | 2 - 4 5
MHOTOTPaHHUKOB.
Tena Bpamenus, ux cBoicTBa. [loBepXHOCTH U 00BEMBI 2 - 4 5

TCJI BpalllCHUA.

KomOuHammu reomeTpudeckux Te. 4 - 4 6

Hroro mo 7cemecrpy 24 - 40 53

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) Oucyuniutbl

Cemecmp 5
Apudmernka.
Teopus nenumoctu. Teopema o neneHnn ¢ octatkoM. OTHOIIEHHE AETUMOCTH U €0 CBOMCTBA.
HOJ, HOK, amroputm Esximpga. B3aumuo mnpoctsle uncna. IIpocTtele M cocTaBHBIE YHCIA.
CriocoObl MPOBEPKHU MPOCTOTHI UUCHIA. BECKOHEYHOCTh MHOXECTBa MNPOCThIX uucesn. OCHOBHOE



CBOMCTBO mpocToro uucia. OcHOBHas Teopema apudmeruku. Pasnuynbie myTH MOCTpOCHUs
TEOpUU JIEIMMOCTH MHOXKECTBa LieJbIX uncen. bunom HeroTona.

IIpumenenue anmroputMa EBknnaa g MOMCKA YaCTHOTO PELIEHUS.

HccaenoBanue GyHKIMN 3JI€MEHTAPHBIMU METOIAMH.

OneMenTapHble (YHKUMU: JIMHEHHAsA, KBagpaTHU4YHAs, IOKa3aTelbHas, JorapupmMudeckas,
TPUTOHOMETPHUYECKHE;, WX CBOicTBa, rpaduku. OOpatHble ¢yHKimu. [locTpoenue rpadukon
CIIO’KHBIX (DYHKIIHI, METOJaMHU dJIEMEHTAPHON MaTeMaTHKH.

TexcroBele 3amaun. Knaccudukamus 3agau mo crnocoOaM pemieHus. 3ajadyu Ha COCTAaBIICHHE
YPaBHEHUI, HEPABEHCTB, CUCTEM YPAaBHEHUM U HEPABEHCTB.

Jloka3aTesnbCTBO HEPAaBEHCTB. BuIbl HEpaBEHCTB U OCHOBHBIE CIIOCOOBI JIOKa3aTelbCTBa
HEPaBEHCTB.

[locnenoBarenpHOCTH M mporpeccuu. Apudmerndeckass W TIeOMETPUYECKas IPOTPECCHMU:
OTIpe/IeNIeHUs], XapaKTepUCTUYECKUE CBOWCTBA, POPMYIIBI IT-0TO WIEHA, CyMMBbI II-MIEPBBIX YJICHOB.
3aauu Ha MPOTPECCHUH.

Cemecmp 6
AnreOpa: TOXJIeCTBA, YPABHCHUS W HEPABCHCTBA, CUCTEMEL.
AnreOpandeckue, palioHaAIbHBIC, UPPAIlOHATBHBIC YPABHCHHS H HEPABESHCTBA.
YpaBHEHHS © HEPABCHCTBA, COJICPIKAIIUE IIEPEMEHHYIO 10T 3HAKOM MO TYJIS.
[TokasarenbHbIe, JIOTapUPMUICCKIEC YPABHEHUS U HEPABCHCTBA.
Tpuronomerpusi.
[TpeoOpa3oBaHKe TPUTOHOMETPUIECCKIX BBIPOKEHUH, JIOKA3aTEIbCTBO TOXIeCTB. HTEeppeTarus
dbopmMyn cioxxeHus. TPUTOHOMETPUYECKUE TOXKISCTBA U HEPABCHCTBA ISl YIJIOB TPEYrOJIbHUKA.
TpuroHomeTpuyecKkue YpaBHCHHSI, HEPABEHCTBA M UX CHCTEMBI.
OO6patHble TpUroHOMETpHYeCcKre QYHKITUN: OTIPEACIICHNUs, CBOMCTBA, TPapUKH.
[IpeoGpa3oBanue BhIpaxKeHUI ¢ 0OpaTHHIMU TPUTOHOMETPUUECKUMH (PYHKIIUSAMU, T0KA3aTEIHCTBO
TOXKJIECTB. YpaBHEHHUS U HEPABEHCTBA C 0OPAaTHBIMU TPUTOHOMETPHUUECKUMHU (DYHKIIHSIMHU.
Cemecmp 7

IInaEMMETpHS.
AKCHOMBI a0COJTFOTHOW T€OMETPHUH U CIIEACTBUE U3 HUX. OCHOBHBIC INTAHUMETPUICCKUE TTOHSATHS.
TpeyronpHuku. MeTprueckrue OTHOIIEHUS B TpeyrojbHuke. [lmomans TpeyronsHuka. Teopembl
Crroapra, YeBbl, MeHenas.
YeThipexyroJibHUKUA. MeTprudecKre OTHOIIICHHUS B YeThIpeXyrojabHuKax. [inomau miockux Guryp.
OkpyxHocTb. lleHTpasibHble, BINHUCAHHBIE VYIJbl. YTJbl MEXKIY XOpJaMH, CEKYIIUMHUCS U
KacaTeJIbHBIMH.
Brnucannsie 1 onucanHble MHOTOYTOJIbHUKU. Teopema [Itonemes.
BueBmnucanHble OKPYKHOCTH.
['eoMeTpuueckue NoCTpoeHUs Ha MIOCKOCTH.
CrepeoMeTpHsl.
B3anmHoe pacnosiokeHue NpsSMbIX U TUIOCKOCcTel. [lapayienbHOCTh MPSIMBIX B MPOCTPAHCTBE.
[TapannenbHOCTH NPSIMOK U MIIOCKOCTH. [lapaiielbHOCTh TIIIOCKOCTEN.
[lepneHuKyISIpHOCTD MPSIMBIX B MpocTpaHcTBE. llepneHauKyasspHOCTh IPSIMOM U MJIIOCKOCTH.
[lepnenaukynspHocTh MmiuockocTeil. Teopema o Tpex nepneHAuKyaspax. CKpenuBarommecs
MpsIMbIE.
MHuororpanssie yribl. TeopeMbl KOCUHHYCOB M CHHYCOB JJisi TPEXTpaHHbIX yrioB. [lpu3naku
paBEHCTBA TpPEXTPaHHBIX YrioB. HeoOxoaumMoe M [OCTaTOUHBIE YCIOBUS CYIECTBOBaHUS
TpEXTpaHHBIX YIJIOB.
MHuororpaHHuKky, uX cBoricTBa. CeueHus BHIMYKIIBIX MHOTOTPaHHUKOB. [loBepXHOCTH 1 00BEMBI
MHororpaHHukoB. [Ipunnun Kasansepu. ®opmyna CumriicoHa.
Tena Bpamenus. [loBepXHOCTH 1 0OBEMBI TEJ BpAIICHHUS.
KoMOunaru reomerpudecknx teia. HeoOxoawmple W JOCTATOYHBIC YCIOBUS «BIHUCYEMOCTH
cdepbl B MHOTOTPaHHHKH, Tella BpaileHus. HeoOxoaumbple U TOCTAaTOYHBIE YCIOBHUS TOTO, YTO
OKOJIO MHOTOTPAaHHUKOB U TEJ BPAILIIEHUSI MOXKHO OMHCaTh chepy




4.1lepeyeHb y4eOHO-MeTOAMYECKOr0 o0eclevyeHUsl ISl CaAMOCTOSATEJbHOH pPadoThl
o0y4yalommxcs no AUCHUIIHHE

CamocrosTenpHas paboTa CTyEHTOB SIBIsieTCs 0co00ii (hopMOii OpraHu3aniy yaeOHOro
mpolecca, MpeACTaBisAiomas coOoOW IUIAHMPYEMYO, TI03HABATENbHO, OPraHM3alMOHHO |
METOJMYECKH HAIpPaBISIEMYIO JIESTEIBHOCTh CTYACHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTHIKEHHE
KOHKPETHOTO  pe3yJbTara, OCYyHIECTBISIeMyl0 0e3 TpsAMOW TOMOIIM  TIPEroJaBaTelis.
CamocrosiTenpHas paboTa CTYyJCHTOB SIBJISIETCS COCTaBHOM YacThIO y4eOHOW pabOThI U MMEET
LENBI0 3aKpeIieHHe M yriyOleHue MOJydeHHBIX 3HaHUM W HaBBIKOB, IMOUCK WU MPHOOpPETEHHE
HOBBIX 3HAHUH, a TAK)KE BHINIOJIHEHUE YUEOHBIX 3aJaHHid, TOATOTOBKY K IPEACTOSIINM 3aHATHIM
M 9K3aMeHy. 3aJaHus Ul CaMOCTOSITENbHOW paldOThl TMpEeaycMaTpUBAIOT HCIOJB30BaHHE
HEOOXO/JMMBIX TEPMHUHOB M TOHATHH TO mpoOiemaruke Kypca. OHHM HaleIWBamOT Ha
MIPaKTUYECKYI0 paboTy MO MPUMEHEHUIO0 M3Yy4aeMOro Marepuaia, HoucK OuOiarorpapuieckoro
MaTepHualia ¥ 3JEKTPOHHBIX HCTOYHUKOB HH(OpMAINH, WIDTFOCTPATUBHBIX MaTepHasoB. 3aIaHus
[0 CaMOCTOSITENIFHOW paboTe [aroTcs 1O TeMaM, KOTOphle TPeOyIoT JIOTIOTHHUTEIEHOM
POpPabOTKH.

O6mwmit 0o0BeM CaMOCTOSITENIBHOM pabOThl CTYJAEHTOB M0 AWCIHUIUIMHE BKIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTEIbHYIO paOOTy CTYIEHTOB B TEUEHHE CEMECTpA.

AynuTopHas caMoCTosTeIbHasi paboTa OCyIeCTBIseTCsl B (JOpME BBIIIOJTHEHHS TECTOBBIX
3aJJaHAl, MMMCHPMEHHBIX TPOBEPOYHBIX PabOT MO TUCIHIUIMHE. AYIUTOPHAs CaMOCTOSTEIbHAsS
pabota obecrnieueHa 0a30i TECTOBBIX MaTePUAJIOB, KeIC-3a1a4 10 pa3/ienam JUCIUIUIHHEI.

[Ipumep camocTosTensHo# paboThl (5 cemecTp)

Apudmerunka

1. Oreu U ChIH pelIWIM MOMEPUTH LIATAMH PACCTOSIHHUE MEXAY IBYMs JIEPEBbSIMU, JUISI YETO

OTOILIN OJHOBPEMEHHO OT OJHOTO M TOro ke AepeBa. [lnmHa mara otua — 70 cM, cpiHa —

56 cm. Haifti paccTosiHre MEXIy 3TUMU I€PEBBIMH, €CIIM U3BECTHO, YTO CJIENIBI UX COBMAIN

10 pa3, npu4éM B MOCAETHUN pa3 pOBHO Y BTOPOTO JIEpPEBA.

Joxkazate, uto HOJI(n,, n.) - HOK(n,, n;) = n. - n..

Haiitu nBy3HauHOE YKCIIO, paBHOE CyMME €ro nudp, YBEIMYCHHOU B 6 pas.

4, HOK nByx umucen paBHo 240, a ux HOJI paBen 8. Haiitu 3TH uymcna, €ciim U3BECTHO, YTO
MEHbIIEE U3 YHCEN COAEPIKUT TOJIBLKO OJJUH MHOXKHTEIb 5, HE BXOISIINUN B O0JIbIlIee YHCIIO.

5. HOK nByx umcen, He Aensmuxcst Apyr Ha apyra, paBHo 630, a ux HO/] pasen 18. Haiitu 3ti
qucha.

6. Mansl nqpo6u 815 m 1835. Halitu HamOombIee U3 BCEX YHCEIN, NIPH JCICHUH Ha KOTOPOe
KaKJ0M U3 TaHHBIX IPpOOeil MOTyqaroTcs Leble Yrcha.

7. Kouns, Cepéxa u Bans perynspHo xoauiau B kunoreatp. Kosst Ob1Ban B HEM Kaxkblii 3-i J€Hb,
Cepéxa — kaxpiii 7-i, Bans — xaxpiid 5-i1. Ceroas Bce pedsta Obutn B kuHO. Korja Bce
TPOE€ BCTPETATCSA B KHHOTEATPE B CIEAYIOLIUN pa3?

8. Jlns M3roToBIEHUS HOBOTOJHUX MOJAPOYHBIX HAOOPOB KYIMHUIU OPEXOB, KOHPET U MPSTHUKOB
— Bcero 760 mtyk. OpexoB B3su Ha 80 mTyk O60bIie, 4eM KOHQET, a NpSHUKOB — Ha 120
IITYK MeHbIIe, yeM opexoB. Kakoe HanOompllee YnUCIO OJUHAKOBBIX MOJAPKOB IS AeTen
MOXHO cJieJaTh U3 3TOro 3amnaca?

9. Jlokasatrb, 4TO pa3HOCTh TPEX3HAYHBIX YHCEI, U3 KOTOPBIX OJHO HAMTMCAHO TEMH K€ IIU(PpaMHu,
4TO M JPYyroe, HO B 00OpaTHOM MOpsJIKe, 1enuTcess Ha 9 u 11.

10. HaiiTu yeThIpe pa3Nu4HbIX LETbIX YHCIa TAKUX, YTO CyMMa JIFOOBIX TPEX U3 HUX, CIOKEHHAS
C €MHUILIEH, JCIIUTCS HA YETBEPTOE.

11. PeGara mpumuin ¢ peibanku ¢ yiaoBoM. Bce Bmecrte onu moiimanu 121 peiOKy, mpuuém
KOJIMYECTBO PHIOOK Y KaXKIOTO 0Ka3aJI0Ch OTMHAKOBBIM. CKOJBKO PeOAT XOAMIO HA PhIOATKY?

12. U3BecTHO, 4TO a, b, ¢ — mpocThIe uncia, mpuuéM a + b u ab gensarcs Ha c. Jlokaszars, 4to a: —
b: nenures na c.

wmn

13. Ucnons3ys 6unom HeloToHa, pazioxure no dpopmyie (a — V2 )e.



14. Haiigute miectoi wieH pasznoxxenus (1 — 2z)=.

15. M3BecTHO, YTO CyMMa OMHOMHUAIBHBIX KO3((GHUIMEHTOB pasnoxenus (a + b) paBHa 1024.
Hanpgure:

a) Nn; 0) HauOoNbIIMI OMHOMHATBHBIN KOI(PUIMEHT 3TOro paszNoKEHHS; B) CKOJIBKO B

Pa3JI0KEHUH YWICHOB C ATUM HauOOJIBIIUM KOI(D(PHUIIHEHTOM.

HccaenoBanne GpyHKIMA 31eMeHTAPHBIMH MeTOAAMH

x*=3x-—
y:

1. Haiitu o6nacte onpeneneHust pyHKIuN 16-x"
2. Haiinure o6nmacts onpenenenust yHKuun y=x2+4x+44-x2x2+2x+5+1x-1+48x2-x3-

- Y
3. HaiiTi MHOKeCTBO 3Hauennii pynkuumit ¥ = % —2¥~3
4. Haiigure MHOXECTBO 3HaUeHUN (PyHKINU:
a) y=1sin x -0,5; 6) y=x2+x+3x2+x+1.

_1_ 2 ain?
5. Haii/mTe HanMeHbIIee Henoe 3Havenue Gyrkmun = L~ 8C08™ X sin”x
X+ x
]

6. HccnenoBaTh (hyHKITHMIO HA Y€THOCTh WJIM HEYETHOCTD: X —x,
7. Onpenenure, sBaseTcs M GYHKINUS YETHOW MM HEYETHOM:
a) y=x+x2+1; 0) y=cos x .

g(x)

y=fx)=-6=" ) o %0

8. Haiinmure 3Haduenne GpyHKmnm B TOYKE ~0 , €CIIA U3BECTHO, YTO

x)=3, glx,)=2
byukius f(x)-uetHas, y=¢(X) — HeueTHas, ) =3, g(=x) :
9. Haiinure KOJMYeCcTBO HEOTPHUIIATEIILHBIX OJHO3HAYHBIX YHCEI, BXOIAIINX B 00JaCTh

y=§/x‘3x—4‘+3x—2

omnpeneneHus GpyHKIUHA
10.  Ompegenurte xapakTep ¥ MPOMEKYTKH MOHOTOHHOCTH ()YHKITHUH:
a) y=2x2+4x+5; 6) y=arctg32+0,31x .

11.  Tloctpoiite acku3 rpaduka ¢pynkiun: a) y=>5log5sin x -log5cos x ; 0) y=x4-17log49x2-
12.

1
—, ecm x=1

=
I
=

12. [octpoiite rpaduk pyHKIUN - (X - 1)‘ +1,eciu x<1
() (x2+3x+2)-‘x—5‘
. X)=-

13.  Tloctpoiite rpaduk GyHKIHH x+1 U ONpeaeiuTe, MPU KaKUX

3HaYEHHAX mapamerpa ¢ ypaBHCHHE FO) =¢ yyeer POBHO JIBa KOPHS.

14.  TlpousBeneHue MEPBOTO U IECATOTO WICHOB apu(pMeTHIecKoil mporpeccun pasHo (-45), a
ux yacTHoe paBHO (-0,2). Haiiaute cymmMy ecsiTH NMEpBHIX YWIEHOB MPOIPECCUH, €CIIU U3BECTHO,
YTO MEPBBIN YJIEH SBISAETCA OTPULIATEIBHBIM YHUCIIOM.

15. B reomerpuueckoii mporpeccuu, coaepkaniei 6 wieHoB, CyMMa MepBbIX 3-X 4JIeHOB B 27
pa3 MEHbIIIE CyMMBbI IOCIEAHUX 3-X WieHoB. HaliTh 3HaMeHaTenb Iporpeccuu.
16.  Hwmerorcs nBa cocyna. Ilepsoiit cogepxut 30 kr, a BTopoit — 20 KI' pacTBOpa KUCIIOTHI

pa3NUYHON KOHIIEHTpauuu. Eciau 3T pacTBOphI cMelIaTh, TO MOJXYYUTCS pacTBOP, COACPIKALIHIMA
68% xucnotel. Ecnu xe cMemate paBHbIE Macchbl 3THX PacTBOPOB, TO MOJYYHUTCS PacTBOP,
conepxanuiit 70% kucnoTsl. CKOJIBKO KMJIOIPaMMOB KHCJIOTBI COAEPKUTCS B IIEPBOM cocye?

17. U3 nyHkrta A B yHKT B oHOBpeMeHHO Bblexanu jaBa aBTroMoOmis. [lepBblil mpoexain c
MIOCTOSIHHOM CKOpPOCTBIO BeCh IyTh. BTOpPOIl mpoexasl mepByio MOJIOBUHY IYTH CO CKOPOCTBIO



24 xm/4, a BTOPYIO MOJIOBUHY IYTH — CO CKOPOCTBIO, Ha 16 KM/4 GoJIbIIell CKOPOCTH MEPBOTO, B
pe3yibTare yero npuobl B MyHKT B 0THOBpeMEHHO ¢ TIepBbIM aBTOMOOMIEM. Haiiinte ckopocTb
nepBoro aBromoOuis. OTBET AaiTe B KM/4.

18. JlBa MOTOLMKINCTa CTapTyIOT OJHOBPEMEHHO B OJHOM HAaINPaBICHHUH W3 JBYX
JMaMeTpabHO IPOTUBOIOJIOKHBIX TOUEK KPYTOBOM Tpacchl, AJMHA KOTOpoi paBHa 14 kM. Uepes
CKOJIBKO MUHYT MOTOILIMKJIMCTBI TIOPABHSIOTCS B IEPBBI pa3, €CJIU CKOPOCTh OJHOIO U3 HUX Ha 21
KM/d9 OOJIBIIIE CKOPOCTH JAPYroro?

19.  Karep B 11:00 Bbimen u3 nmynkra A B myHKT B, pacnoyioxeHHblid B 30 kM oT 4. [IpoObIB B
nyHkTe B 2 yaca 40 MUHYT, KaTep OTIpaBWIICS Ha3aa U BepHyscs B MyHKT 4 B 19:00. Onpenenure
(B KM/4) COOCTBEHHYIO CKOPOCTB KaTepa, €CJIM U3BECTHO, YTO CKOPOCTh TEUCHUS PEKH 3 KM/4.

20.  Ha wmsrortonenne 33 neraseii mepBblii pabouuii TpaTUT Ha § YaCOB MEHBIIE, YeM BTOPOU
pabounii Ha U3TOTOBJICHUE 77 TaKuX ke aeranedl. Mi3BecTHO, UTO MEPBBIM pabouMii 3a 4ac JieiaeT
Ha 4 neranu O6oJblie, yeMm BTOpoidl. CKOJIBKO JIeTajelt B yac JefiaeT BTOpoi paboumii?

21.  IlepBas TpyOa mporryckaer Ha | JUTp BOJBI B MHHYTY MeHbIIE, YeM BTOpas. CKOJIBKO
JUTPOB BOJBI B MUHYTY IPOITyCKaeT mepsas TpyOa, eciu pesepByap oobemom 110 autpoB oHa
3aroJIHAET Ha | MUHYTY JIOJBIIE, 4YeM BTOpas Tpyoa?

IIpuMmep camocTosiTeIbHOM PadoThI 6 cemecTp

Tect mo pasaeny «AJiredpa: ToK/1ecTBa, ypaBHEeHHs, HEPABEHCTBA, CUCTEMbI»

(4@2_9)_( 1 1 )

1. Haiiure 3HaYeHus BHIPAXKEHUS: 2a—=3  2a+3
12y/m - §/m

2. HajizuTe 3Ha4eHNe BHIPAKEHUS Vm npu 1 > 0,
3. JlokaskuTe TOXKACCTBO:

1 1 1 1 n—1 n-2 n-3
n—+—+—+[ —|= + + +0 + .

2 3 4 n 1 2 3 n—1
4, OcBoOoUTECH OT UPPALMOHATILHOCTH B 3HAMEHATEJIE:

1

Y16 +38 + V4 +32 +1 '
5. Pemmre panyioHaibHbIC ypaBHEHUS

) X +3x" +4x+12=0;
2) X —x"-8x+6=0.
3) xt4+2x —6x7 +2x+1=0;

x4+l x* -1

4) - =23.
x—4 x+3
6. Pemure nppannoHajibHble ypaBHEHUS
l. Ax*+5x+1+1-2x=0.
2. V2x-3=+x-2.
3. \/x+x/x+11+\/x—\/x+1 =4,
7. Pewmnre cucreMy ypaBHEHHM



D {x2—13x+4y, 3 {fx+y+?fx—y_6,
o
6

v’ =4x+13y; (x+yY(x-y) =8

x+y+z=2, 5 x*+y’ =35,
2) 42x43v+z=1
x> +(y+2fF +(z-1) =9

x2y+xy2 =30;

8. Pemure HepaBeHCTBa
) *=3x"+3x-2>0;, 4) Jx+6l<x=+3;

2) X +8x' - -850,  5) JSx—4+3x+1<3;

xz(x72)3(x+3) 6) (x2—4x+3 x+1<x*-2x-3,

3) B 0,
(x=4)
9. Pemute cucreMy HepaBeHCTB
x3+x_4<l_ 2) dx—2<x’ +1<dx+6
1) x ’
x* <64,
x+1 x+2

10.  a) Pemmre ypaBHeHHe 2 T =237 45=0, 6) Haiigure Bce KOpHM 3TOTO ypaBHEHHUS,

(IOgS is '\/gj
NpPUHAIEKAUE TPOMEKYTKY 2

1+log, (x* +25)=log , V30x* +12

11.  a) Pemwure ypaBHEHUE , 6) HaiimuTe Bce kKopHU

3

1n1]
OTOI'0 YpaBHCHM:A, IIPUHAMJIC)KAINEC OTPEIKY > 5 .

log, 3+ 2log, 3-6log,, 3<0.

12. Pemnre HepaBeHCTBO

. ||x‘ +5-— a‘ =2
13.  HaiiguTe Bce 3Ha4YCHHS @, IPH KAXKIOM M3 KOTOPBIX YpaBHEHHUE nMeeT
POBHO 3 KOpHS.
14.  HaiiguTe Bce 3HAauUCHHUS MapameTpa a, IPH KaKJIOM M3 KOTOPBIX MMEET €IUHCTBEHHBIN
KOpeHb ypaBHeHHe (X + 7):+ (a—6):=|x —a+ 13|+ [x + a + 1].

Tect no paszaeay «Tpuronomerpus»
1. Haiigute obnacts onpenenenust yHKIUN y =sin3x+1g2x.
2. Haiigute MHOeCTBO 3HaYeHHN (PyHKITNH:
1) y=2sinx+3; 4) y=15sin2x+20cos2x;
2) y=3+sinxcosx; T T )
N 5) y=_/7cos] ——x |cosx+7sin| ——x [sinx+2
3) y=cos”x; 8 8
5 . .
y= —\/281112 x+5cos” x—1.

3. Haiitu HanMeHbIiIee 11enoe 3HaueHrne GyHKINH
4, Haiitu HanOoJIbIIIee 3HAYEHUE byHKIIH

y= sin(esx +4X—€5j+ 3cos[e5" +4x—e5J+2.

5. Haiigute HanMeHBIIHIA MOJIOKUTETHHBIN TIEpUO (DYHKITHH:



1)y y= sinl-cos%+c052-sin%; 3) y= COS[S—Zij—cosl(m+3)— 7,

2 . 1—tg?
2) y:cos[m+7jcos(m13)+4; 4 y=sinom B
3 1+1g mx

6. Hoctponts rpadux GpyHxmu + 3- ZCOS(x - ])_
1. Brruncnure:

. ( 4 ) 4}
SIN| arccos— + arcsin —

5 5
2 COS(Z arcsin lj
2

—tg| Sarctg —— — —arcsin —
g[ €37y 2

V31 ﬁ]

IIpumep camocTosiTe/IbHOM padoThl 7 cemecTp

Tect no pasaneay «Ilnanumerpus»

1.

2.

1.

Touka H nexur Ha cropone AO tpeyronsuuka AOM. UszsectHo, uro AH=4, OH=12,
£2A=30°, ZAMH=£AOM. Haiinure miomasas Tpeyroibarnka AHM.

B tpeyronbauke ABC cropona AB pasna 10, a yron A — tynoit. Haiinute meauany BM,
ecu AC=20, a miomaas TpeyronbHuka ABC paBna 96.

sin ZBCA = 1#;; sin £ZBAC = ﬂ

B octpoyromsHOM Tpeyroisauke ABC : 2 BC= V29,
Haitaure nnomans tpeyronsuruka ABC.

JlnmuHa ocHOBaHHUs TpeyrojbHUKa paBHa 36 cMm. [Ipsamast, mapanienbHasi OCHOBAHHIO, IETTUAT
IJIONIaJb TPEYroJbHUKA nonoJjiam, HallTh mjiMHy oTpe3Ka 3TOM MpsIMOM, 3aKIIOUEHHOTO
MEXAYy CTOPOHAMHU TPEYroJIbHHUKA.

B napamnenorpamme ABCD nposenena Beicota CH k cropone AD. Kocunyc yrma A

NG

paBen 9 ,acropoHa AB paBHa Z‘E. [Ipsamas BH nenut quaronans AC B OTHOLICHUH
3.5, cuutas ot BepumHbl A. Haiinute miomanes napamienorpamma ABCD.

B tpaneunn ABCD c¢ ocHoBanusmu AB u CD muaronanu AC u BD paBubl 18 u 16
cooTBercTBeHHO. Ha nmumaronanun AC kak Ha JuaMeTpe IOCTPOEHA OKPYKHOCTD,
nepecekaromas npsimyto AB B Touke K. Haitaure niuny AK, ecnu uzBectHo, yto ZCAB
B JiBa pa3za meHbIe LABD.

B tpanenun ABCD c¢ ocHoBanusimu AB u CD nuaronanu AC u BD paBubl 12 u 10
cooTBeTcTBeHHO. Haitnure mnomanes tpaneuu, eciu £CAB B aBa pa3a menbme 2ABD.
JIBe OKpYKHOCTH, palyC OJHOM M3 KOTOPBIX BIBOE OOJBINE pajuyca APYroi, Kacarwrcs
npyr apyra B Touke C. K 3TUM OKpyXHOCTSIM mpoBe/ieHa 00Ias BHEIIHS KacaTeabHasl,
Kacarolasics 3TUX okpyxHocrell B Toukax A u B. Haligute cymmy AC+CB, ecnu panuyc

32-+2)

MeHbIlIEeH OKPY>KHOCTH PaBEH \f(
W3 Toukn A, He nexaleil Ha OKpYKHOCTH, NMPOBEAEHBI K HEW KacaTelabHas U CeKyIas.
Paccrosinue ot Touku A 10 Haubosiee yIaJeHHON OT Hee TOUKU MepeceueHusl CeKyIen ¢
OKpYXHOCThIO paBHO 32 cMm. Haiigure paccTosHue OT TOYKM A /0 TOYKM KacaHus
KacaTeJIbHOU, eclM paJuyc OKPY)KHOCTH paBeH 13 cM, a cekymias yaajeHa OT LEHTpa
OKpPYXHOCTH Ha 5 cM.

Crepeomerpus

Han npsamoyroasHuk ABCD u Touka S He J1eXuT B ero miockoctu. lloctponTs aMHEMHBIN

yroJl ABYTpaHHOTO yria ¢ pedbpom DC, ecnu:
a) nmpsimas SB nepnienaukynspHa miockoctd ABC;
6) O - Touka nepeceueHus auaronanei, npsimas SO nepneHuKyspHa miaockoctu ABC.



2.  Jlana nupamuna SABC. Haiiti BennunHy AByrpaHHoro yria ¢ peopom AC, eciu npsimas
BS nepnenauxynspaa miockoctu ABC, AB=BC=10cm, BS=AC=12cwm.

3. Pebpo xkyba ABCDA.B.C.D. paBHo V3 . Haiigure paccrosinue ot BepinHbl C 710 MIIOCKOCTH
BDC..

4. OcHoBaHME IMPaMU/Ib]I — IPSIMOYTOJIbHBIM TPEYroJbHUK ¢ KaTeTamMu 6 u 8. Bce nByrpaHHbie
yIapl OpU OCHOBaHMM nuUpaMujbel paBHbl 60°. Haiinure miomans OOKOBOW MOBEPXHOCTH
MUpaMU/Ibl.

o. B ocHoBaHMM mHUpaMuIIbl JIEKUT MPSMOYTOJBHBINA TPEYTOJbHUK C KaTeTaMu 6 U 6‘/5.
BoxkoBeie péOpa mupamuabl HAKJIOHEHBI K IJIOCKOCTH OCHOBaHWs moj yrioMm 30° Beraucioure
00BbeM MUPaMUJIBI.

6. BricoTta nununapa paBaa 80, a paauyc ocHoBaHUs 26. B OKpy>KHOCTh OCHOBaHHWS BIUCAH
octpoyroyibHbid TpeyronbHuK ABC Takoi, uro BC=20, a AB=AC. Otpe3xku AA. u BB. —
obOpasyromue mwmHapa. Haiiaure xoTaHnreHc yria mexay miockoctbio CBB. u mimockocThio
BA.C.

1. VYron mexnay obpazyromumu CA u CB konyca pasen 60°, BbicoTa KOHyca paBHa 7,5, a

25

JuinHa oTpe3ka AB paBHa V3 . Haiinure paccTosiHue OT LIEHTpa OCHOBaHUS KOHYca JI0 MJI0CKOCTH
ABC.

8. B npaBunbHO# yeTbipéxyroapHoit nupamusie SABCD, Bce pébpa koTopoit paBHSHI 1,
HaWTH paccTosiHue Mexay npssmeivu SA u BC.

9. B npaBuibHO# mectuyrosibHo# npusme A...F,, Bce pedpa KoTopoil paBHHI 1, HaliuTe
paccrosituue ot Touku A 10 mockoctr DEF..

10. B npaBuibHON 4eThIpEXYTroIbHOM TTpu3Me A...D.CTOpOHBI OCHOBAHUS PaBHHI 1, a
O6oxoBwIe péOpa paBHbl 3. Ha pebpe AA.otmeuensl Touka E Tak, uto AE:EA.=2:1. Haiigute yron
Mexy mmockoctsmu ABC u BED..

Ipumepnas memamuxa pegpepamos u coooweruti

Pedepartni

1. HepasenctBo Koiu 1 ero npuMeHeHre npu pelieHuu 3a1au.

2. VImeHHbIE HEpPABEHCTBA B Kypce 2JIEMEHTapHONW MaTeMAaTHKH.

3. KoopauHaTHbI ¥ BEKTOPHBII METOBI IIPU JOKA3aTEIBCTBE TEOPEM.

4. OTKpbITUSL BEIMKMX MaTEMaTHKOB B pa3HBIX o0nacTax Hayk (MaTemaruka W (usuka,

MaTeMaTUKa ¥ XUMHS U T.I1.).
5. OyHKIMOHATBHO-TPAPUUECKUI METO] PEIICHUS] YPAaBHEHHI U HEPABCHCTB C ITapaMeTPaMHu.
6. 3agauu mMpaKTHYECKOTO COJIEP’KaHUs B Kypce alreOpsl (MJIaHUMETPUH).
7. AnreOpanyecKue crocoObl pElIeH s FTEOMETPUYCCKHX 3a/1aY.
8. T'eomerpuueckue CriocoObl pElICHUs alreOpanvecKux 3aaau.
9. HmeHHbBIE TEOPEMBI TCOMETPHH.
10. MeTtoa BCIIOMOTATEIIbHOM OKPYXHOCTH B 3a/1a4ax.
11. BaHeBniucaHHasi OKpY»XHOCTb B 3a/1a4ax.
12. KacarenpHas B 3aJa4ax MIaHUMETPUU U CTEPEOMETPHH.
13. 3agaum >neMeHTapHON MaTeMaTUKH B OJIMMITHAaX IIKOJIbHUKOB.
14. CrnoxHbIe TPOIIEHTHI B 9)KOHOMUKE.

Coo0menus

1. Meroa UHTEPBAJIOB HA MPSMOIA, OKPYKHOCTH, MJIOCKOCTH.

2. 3agaua o/iHa — pelIeHUs pa3Hbie (B aredpe, B TeOMETPHH).

3. ITlpueMbl u MeTOHBI peIICHHUS TMOKA3aTeNbHBIX W JorapuMuueckux (MpparuoHAIbHBIX,
TPUTOHOMETPHUECKUX, KOMOMHUPOBAHHBIX) YPABHEHHUI U HEPABEHCTB U UX CUCTEM.

4. T'paduku panMoHATBHBIX (QYHKIUI B PEIICHUN YPaBHEHHUI U HEPABEHCTB.



5. MHccnenoBanue u nocrpoeHue rpaukoB IpoOHO-paiMOHATBHBIX (PYHKINMK 0e3 ITpUMEHEHHUs
IIPOU3BOTHOM.

6. PaznuuHbIe cOCOOBI HAXO0XACHUS TIIOIIA/IeH TOBEPXHOCTEH U 00HEMOB TEIL.

[IpaBunbHBIE MHOTOYTOJIBHUKM (MHOTOTPAHHUKH) B 3a/1a4ax.

8. Meron miomianeii B 3a1adax.

~

Hna camocmoamenvhoii n0020mMoGKU K 3aHAMUAM RO OUCYUNIUHE PEKOMEHOYEM A
UCHONBb306aMb YUEOHO-MeMOOUYecKUe MAMePUabl:
1. Kyszuna H.I'. DnemenrapHas matemMaruka. Y4eOHO — METOIMYECKOE TOCOOUE IS
CTYJECHTOB I1€JarOrMYeCKUX By30B.- YibsHoBck: Yal'IIVY, 2017.

S.HpI/IMeprle OLCHOYHBIC MAaTEpHUAJbl IJA TPOBCACHUA TEKYLIEr0 KOHTPOJSA
YCnneBaeMoOCTH 1 HpOMe)KyTO‘IHOﬁ arrecranumn Oﬁy‘lalOIIll/[XCH Mo JTMCIHMIIJIMHE

Opranu3zanus v npoBe/ieHNe ATTeCTANNU CTyIeHTa

®I'OC BO opueHTHpOBaHbl NPEUMYLIECTBEHHO HE Ha COOOIIEHHE O00ydaroleMycs
KOMILJIEKCA TEOPETUYECKMX 3HAaHUM, HO Ha BbIPaOOTKY y OakajaBpa KOMIIETEHUUNH —
ANHAMHUYCECKOI'O Ha60pa 3HaHHI>i, YMeHHﬁ, HAaBBIKOB U JIMYHOCTHBIX KA4Y€CTB, KOTOPBIC IMO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPyAa U YCHENIHO MpohecCHOHATHHO
peannu30BBIBATHCA.

B mpouecce onenkn 6akanaBpoB HEOOXOJUMO UCHOJB3YIOTCS KaK TPaJWLIMOHHBIE, TaK U
WHHOBAIIMOHHBIC THIIBI, BUJABI U (i)OpMBI KOHTPOJIA. HpI/I 9TOM IMOCTCIICHHO TpPaaAWUIIUOHHBIC
CpeACTBa COBEPIICHCTBYIOTCS B pYyclie KOMIIETEHTHOCTHOTO IIOJXOJa, a WHHOBAI[MOHHBIE
CPEICTBA aIalTHPOBAHbI JUIS IOBCEMECTHOTO IPUMEHEHHS B POCCHICKOM By30BCKOW MPAKTHKE.

Leabr mpoBegeHUs] aTTecTAllMM — IPOBEPKA OCBOCHUS 00Pa30BATEIbHON MPOTPAMMEI
IWCIUITIMHBI-TIPAKTHKYMa depe3 chOpMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIIbTATOB.

IIpome:xxyTouHast aTTECTAIMS OCYIIECTBIISIETCS B KOHIIE CEMECTPA M 3aBEPIIACT U3ydIeHHE
JWCIUITIMHBL, TIOMOTAET OIEHUTh KPYIHBIE COBOKYITHOCTH 3HAHWH W YMEHHH, (pOpMHpOBaHUE
OTIpEIETICHHBIX KOMITETCHITHH.

OIICHOYHBIMH CPEACTBAMH TEKYILEro OLCHUBAHUS SIBISIOTCS: JIOKJIAJ, TECThI IO
TEOPETHUYECKUM BOIIPOCAM JUCIUILINHBI, 3aIIATa IPAKTHYECKUX paboT U T.11. KOHTpOoIIb ycBOCHHMS
MaTepualia BEICTCS PETYISIPHO B TEUYEHUE BCETO CEMecTpa Ha MPAKTHYECKUX (CEMUHApPCKUX,
71a00paTOPHBIX) 3aHATHSX.

No CPEACTBA ONEHUBAHUSA, OO0pa3zoBareabHbIC

/I HCTIONB3yEMBIE ISl TEKYIIETO OL[CHUBAHUS pe3yIbTaThl AMCHHIITHHEL
nokasaresnsi GOpMHUPOBAHHUS KOMIIETEHIIUH

OueHovHbIe cpeacTBa AJIs1 TeKylueil
aTTecTauuu OP-1 meToabl KPUTHUECKOTO aHaJIu3a U

OC-1 CamocrosiTenbHas pabora cHHTe3a HHPOPMAIIH
OP-2 npuMeHsTh CUCTEMHBIH MOAXO0[T JUIs
pelIeHHs] TOCTAaBICHHBIX 3a/1a4
OP-3 HaBblkaMu pedieKcuu 1o HOBOAY
COOCTBEHHOM U 4y>KOil MBICIUTEIHHOMN
JESATEIIBHOCTH
OP-4 posib U MECTO MaTEMaTHKH B 001I1ei
KapTHHE HAYYHOTO 3HAHUS;

OC-2 3ammuTa pedepara
OC-3 3ammTa mpoekra

OC-4 KonTponbHas paborta

OueHoYHbIe CPeACTBA IS CTPYKTYPY, COCTaB U TUIAKTUICCKUE
NPOMEKYTOUHOM aTTeCTAIMM €JIMHUIIBI COJICPKAHUS IIIKOJIBHOTO Kypca
IK3aMeH MaTEMaTHKH.

OP-5 ocymiecTBasTh 0TOOp Y4eOHOTO
COJICpKaHMS JUIs €r0 peai3aluy B




OC-5 Dk3ameH B hopMe YCTHOTO
cobece1oBaHUS

pa3nuuHbIX hopmax oOydeHus B
COOTBETCTBUU C COBPEMEHHBIMU
TpeOOBaHUAMH K 0OPa30BAHUIO.

OP-6 nelicTBHEM MTPOEKTHPOBAHHUS
pa3nuyHbIX HOpM YIeOHBIX 3aHATHH,
HABBIKOM NPUMEHEHHUS PA3IUYHBIX METOJOB,
OpUEMOB W  TEXHOJOTMA B  OOy4eHHUH
MaTeMaTHKe.

OP-7 xapakTepuUCTHKY JTUYHOCTHBIX,
NPEIMETHBIX U METaNpeIMETHBIX
pe3yabTaTOB B KOHTEKCTE O0yICHHS
MaTeMaTHKe;

O0COOEHHOCTH UHTETPALK Y4EOHBIX
IPEMETOB JUTsl OPTaHU3ALUHU PA3HBIX
croco0oB yueOHOM IeITeTbHOCTH.

OP-8

OKa3bIBATh MEIarOTUYECKYIO MOIEPKKY
00ydJaronuMcs B 3aBUCUMOCTH OT UX
00pa3oBaTeIbHBIX PE3yIbTATOB;
OpraHU30BBIBATH YYEOHBIN MpoOIIECC C
UCTIOJIb30BAaHUEM BO3MOKHOCTEH
00pa3zoBaTeIbHON CPEeABI ISl Pa3BUTHS
MHTEpeca K MPeMETy B PaMKax YPOUHOU U
BHEYPOYHOU JEATETbHOCTH.

OP-8

HaBbIKAMU  OpraHu3allMd W  IPOBEICHMUS
3aHATHHA C HCIIOJIB30BAHUEM BO3MOKHOCTEU
00pa3oBaTeIbHOW Ccpeibl A JOCTHXKEHUS
00pa30BaTeNIbHBIX pe3yabTaToOB u
obecrieueHus KauecTBa y4eOHO-
BOCIIUTATEIBHOIO  IIpolecca  CpeACTBaMU
MaTeMaTHKU

OnucaHne OIIGHOYHBIX CPEACTB M HEOOXOIUMOro 00opymoBaHHsS (IEMOHCTPAIIMOHHOTO
Marepuaia), a TaK K& NPOUEAypbl M KPUTECPHUH OICHUBAHWS WHIUKATOPOB JIOCTIKCHHS
KOMIIETSHITMI Ha Pa3IMYHbBIX Tanax uxX (opMUpOBaHUS B IPOIIECCE OCBOCHHS 00pa30oBaTEIbHOM
MIPOrpaMMBI IipeicTaBieHbl B DOHIE OLIEHOUHBIX CPECTB IS TEKYIIEr0 KOHTPOJIS YCIIeBaeMOCTH
Y IPOMEXKYTOUHOW aTTECTAllMU [0 AUCLUILUIMHE «DJIE€MEHTapHasi MaTeMaTUKa.
Mamepuansl, ucnons3yemole 0111 meKyuie2o KOHmMpPOJia ycneeaemocmu
odyuarwuxca no OuUCUUnIUHe
Martepuansl Jis OpraHu3alii TeKyIIel aTTeCTalluy MPeICTaBIeHbI B 1.4 MPOrpaMMBI.

Mamepuansl, ucnons3yemole 0711 RPOMEHCYMOUYHO20 KOHMPOJIA YCREGAeMOCU
odyuarouguxca no oucyuniune

OC-5 Dk3ameH B ¢popme yCTHOro codece10BaAHUsI
IlpumepHnuwiii nepeuenv 60npoco K IK3ameHny 5 cemecmpa.

1.Teopema o 1efI€HUU C OCTATKOM.
2.0THOIlIEHHE IETUMOCTH U €r0 CBOMCTBA.
3.HO/, HOK, anroput™ EBknuna.
4.B3aMHO-TIPOCTBIE YHUCIIA.

S.IIpocThie ¥ COCTaBHBIE YUCIIA.

6.OCHOBHOE CBOMCTBO MPOCTOTO YHCIIa U OCHOBHAs TeOpeMa apu(pMETHKH.




7.HeonpenenéHuple ypaBHEHMsI IEpPBOM CTENEHM C JBYMs IepeMeHHbIMHU. I[IpumeHeHue
anroputMa EBKiIM/Ia K IOMCKY YaCTHOTO PELICHUS.
8.Heomnpenenénnpie ypaBHEHUS MIEPBOW CTETIEHN C MHOTUMH ITEPEMEHHBIMHU.
9.HekoTopbie crHocoOBbl peIIeHUs] HEONpeNeEHHBIX YPaBHEHUH CTENEHM BBILNIE MEPBOIl:
HCII0JIb30BAHUE JIEIMMOCTH, HCIOJIb30BAHUE IIPOCTOTHI YMCIIA, METOJ OIPAaHUYEHUS, METOJ
CIIyCKa.
10.Ienbie cucremarnyeckue yucia. CrocoObl MepeBoAa IIENBIX YHCET M3 OJHOW CHUCTEMBI
CUHCJICHUS B APYTYIO.
11.Apudmerndeckue onepannu ¢ UEIbIMA CHCTEMAaTHYECKIMH YHCIIaMH.
12.TIpu3HaKku 1eIUMOCTH.
13.Cucremarnueckue apobu. Kpurepwuii nepeBoia 0OBIKHOBEHHOH IpOOH B KOHEYHYIO, YHUCTYIO
MEPUOIUYECKYIO U CMEIIAHHYIO IPO0b.
14 ®Oyukmus. Pa3znudnbie ToAX0AbI K BBEACHUIO TOHATUS (DYHKITHS.
15.®yukuus. CeoiictBa ¢pyHkumii. Jluneinas ¢pynkius. Ee cBoiictBa, rpadux.\
16.KBanparnunas ¢pynkuus. Ee cBoiicTa, rpaduk.
17.1loka3atenbHas pyHkuus. Ee cBoiicTBa, rpaduxk.
18.Jlorapudmudeckas pynknus. Ee cBoiicTBa, rpaduk.
19.Tpuronomerpuueckue pyHknun. CBoWCcTBa, rpaduKy.
20.®ynknus. Anredpandeckue onepanun Haj Gyakmusmu. [IpeoOpazoBanus rpadukos
aneMeHTapHbIX QpyHKui. [lapamnensubiii casur rpaduka.llpeodbpazoBanus rpaduxos
anemeHTapHbIX ¢GyHKIUH. [IpeobpazoBanne cummerpun. CKaTHe U pacTsHKEHHE TpaduKoB.
21.IIpeoOpazoBanus rpaduKoB neMeHTapHbIX GyHKImiA. [TocTpoerne rpagukoB hyHKINI
y=IfO1, y=F(Ix)). y=I(f(xD)]

Ilpumepnulii nepeuens 60npocos K skzameny 6 cemecmpa.

1. TlonsaTtue cucrembl cuucieHus. [lo3urmonnas cucrtema cuucieHus. CrocoObl mepeBoja
yycel M3 OJHOM CHUCTEeMBbl cuMcieHuss B Jpyrylo. KoHeuHble U OeCKOHEUHbIE
CHUCTEMAaTHUYECKUE POOH.

2. PaBHOCHMIIBHOCTH YpaBHEHHUW, ypaBHEHHE - CIIEJACTBHE JAHHOTO YpaBHEHHUA. Teopembl
PaBHOCHJIBHOCTH.

3. OcHOBHBIE METOJbI pelIeHUs ypaBHEHUH. Teopembl, 0OOCHOBBIBAIOIINE ATH CHOCOObI
peuienus. yYHKIMOHAIbHBIEC YPABHEHHUS.

4. Mopynb, cBoiicTBa Moayis. [loctpoenue rpadukoB GyHKIHMI, aHATUTHUECKHUE BHIPAKEHUS
KOTOPBIX COJIEP>KaT MOJIYJIb.

5. CpoiicTBa CyMMBI, NPOU3BEIACHHE YETHBIX (HEYETHBIX), BO3PACTAIOIMIMX (yOBIBAFOIIMX)

GhyHKIHA.

L4
Oyukuun: y = ax* +bx2 + ¢;y = x ' y = ad +bx? +cx + d.
[TokazarenbHas, norapumMuyueckas, TPUrOHOMETpUYECKHE (PYHKIIUU.
Tpuronomerpuueckue ToxaecTsa. Mutepnperanus GopMyIn CI0KEHUS.

TpuroHomeTpruecKre TOXIECTBA U HEPABEHCTBA YIS YIIIOB TPEYTrOJIbHUKA.

10. TpuroHomeTpuYeCcKHe ypaBHEHHS, HEPABEHCTBA M UX CHCTEMBI.

11. OOpatHble TpUroHOMEeTpUYecKue GYHKIUU: ONpeesIeH s, CBOMCTBA, rpaduKy.
12. TlpeoOpa3oBaHue BbIpaXKeHUI ¢ 0OpaTHBIMU TPUTOHOMETPUUYECKUMU (HYHKLIUAMH,
13. Jloka3aTenbCTBO TOXKAECTB, COJEPKAIUX aPKPYHKIIUU

14. YpaBHeHUs U HepaBeHCTBA C 0OPATHBIMU TPUTOHOMETPUUYECKUMU (QYHKIUSAMU
Ilpumepnutii nepeuens 60npocos K skzamenam 1 cemecmpa.
1. ®opmynsl TpuroHomerpuu. Mureprperamyst (GopMyn ciloxeHHs. TpUroHOMETpHUYECKue
(GYHKIUU CYMMBI TPEX CllaraeMblIX.
TpuronomeTrpudeckre TOXKAECTBA U HEPABEHCTBA JJIsl YTJIOB TPEYTOJIbHUKA.
OOpatHble TPUTOHOMETPpUYECKHE (DYHKIINU.
4. ToxnectBa, coaepxaiie oOpaTHble TPUTOHOMETPUYECKUE (QYHKIUH.

wmn
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7. UYeTblpexyroJbHUKH, METPUYECKHE OTHOILIEHUS B ueThlpexyrosibHuKax. llimomanu
YETBIPEXYTOJIbHUKOB.

8. OxkpyxHocTb. lleHTpanbHble, BOUCAHHBIC YIIBL. YTIBl MEXKIY XOpJaMH, CEKYIIMMU U
KacaTeJIbHBIMH.

9. Bmnucannble 1 onMcaHHBIE MHOTOYTOJIBHUKH. Teopema [Itomemes.

10.
11.

BreBnrcanHble OKPYKHOCTH.
[TapamienpHOCTD, NEPIEHANKYISAPHOCTD MPSMBIX, IPSIMON U INIOCKOCTH, IBYX INTOCKOCTEH.

CkpemuBarouiecs npsmele.

12.
13.

TpexrpaHHsle yIibl.
MHororpansuku. Tena BpameHus.

TpeyronbHUKHN, METPUYECKHUE OTHOIIEHUSI B TPEYTOJIbHUKAX, IUIOLIa/lb TPEYTOJIbHU KA.
Teopemsl Crioapta, UeBsl, Menenas.

B KoHI11Ie n3yueHus: AMCUUIIIIMHBI TOIBOSATCS UTOTU PabOTHI CTYACHTOB Ha JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUSAX [TYTEM CYMMHPOBaHUS 3apab0TaHHBIX 0alsIOB B TEUEHUE CEMECTpA.
Kpurtepuu onennBanusi 3HaHUH 00y4Ya0mMXcs M0 AMCHUIJIMHE
Dopmuposanue 6aNTLHO-PEUMUH2080U OYEeHKU pabombl 00YUAIOWUXCS

Tlocemenune
Pabora Ha KonTposas
[Tocemenu | mpakTU4ecKu DK3ame
. MPAKTHYCCKHA | -Has
€ JIEKIN I X H
. X 3aHATHIX paborta
3aHATAN
Pasbanmnosi | 15 115 | 20x 1220 20 x 12=240 64
a o BAJaM 32 Oamna
57 paBor OatoB OaioB OautoB Oamna
ceMecT 64 200
p CymmMmapnsriit | 12 6ammoB | 20 6amna 2406anna
0aIoB 0amIoB
Makc. 6amn | max max max
max max
Mocemenue PaboTa Ha KonTpoJib
[Tocemenu | mpakTHYECKH N
. MPaKTUYECKHA | -Has 3auér
€ JIEKIUI X
. X 3aHATHAX paboTa
3aHSATHH
Pasbannosic | g 15x1=15 | 15x 12=180 64
a o BUJaM _ 32 Oamna
1=90am1oB | 6amaoB OaiIoB Oaia
6cemect | paboT
P CymmMmapssiil | 9 6amioB 15 Gannos 204 GannoB 236 300
0aIoB 0aio
Makc. 6amn max max max
max B MaX

Kpumepuu oyenusanusa pabomsi o6yyaiouje2ocs no umozam

Ouenka bamusl (4 3E)
«OTJIIMYHO» 361-300
«XOpOILIO» 281-360

«YIOBIIETBOPUTEIBHO» 201-280
«HEYJIOBIETBOPUTEIHHO» 200 menee

5, 7 cemecmpa

Kpumepuu OUEHUBAHUA pa60mb1 06)/1161}01/146206‘}1 no umozam 6 cemecmpa

Ounenka

| Bbanaas (3 3E)




COTIIMYHOY 271-300

«XOPpOILIOY 211-270

«YOBIIETBOPUTEIHHO 151-210
«HEYJIOBJIETBOPUTEIHHO 150menee

6.MeToanyecKue yKazaHus JJIs1 00y4aIOUIMXCS 110 OCBOECHMIO THCIMIIIMHBI

VYcnemnoe u3ydeHue Kypca TpeOyeT OT 00y4aroluxcsl TMOCEIICHUs JICKINM, aKTUBHOM
pabOThl Ha MPAaKTUYECKUX 3aHATHUSAX, BBIMOJHEHUS BCEX YUYEOHBIX 3aJaHHMil TPETNoaBaTels,
03HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIIBHOM JINTEPATypOH.

3anuce JeKUuM — ogHa U3 POpPM aKTHBHOM CaMOCTOSTEIbHON paboThl 0O0ydaromuxcs,
TpeOyroIasi HABBIKOB U YMEHHS KPAaTKO, CXeMaTUYHO, TIOCJIEI0BATENILHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBI€ TIOJIO’KEHUS, BBIBOJIbI, 00001IeHNs, GOPMYIUPOBKHU. B KOHIIE JIeKIIMK MpenoiaBaTeib
OoCTaBjsieT BpeMs (5 MHHYT) [UIsi TOTO, YTOOBI OOydYaroniuecs HMENTH BO3MOXXHOCTH 3aJ1aTh
YTOYHSIIOLIME BOMPOCHl [0 H3ydyaeMoMy Marepuainy. I3-3a HegocTaroyHOro Kosm4ecTa
ayJUTOPHBIX YacoB HEKOTOpbIE TEMbl HE YJAeTCsi OCBETHTh B IIOJHOM OObEME, IMO3TOMY
IpenojaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOMPOCHI BHIHOCHT Ha CaMOCTOSITEIbHYIO
paloTy CTYIEHTOB, PEKOMEHIysd Ty WIH HHYIO0 Jureparypy. Kpome atoro, s aydiero ocBoeHus
MaTepuajga M CHCTEMaTWU3ali 3HAaHUM M0 JUCIUIUIMHE, HE0OXOIUMO TIOCTOSIHHO pa3duparhb
MaTepHraIbl JISKIIUKA TT0 KOHCIIEKTaM M y4eOHBIM 1mocoOusiM. B cirydae HeoOxoaumMocT oOpararhest
K IPENo/IaBaTeio 3a KOHCYIbTaluei.

IMoaroroBka K NPaAaKTHYECKUM 3aAHATUSIM.

[Ipr MOArOTOBKE K TMPAKTUYECKUM 3aHATHSAM CTYACHT JIOJDKEH W3YUUTh TEOPETHUECKUN
MaTepHaj 1Mo TeMe 3aHATUS (MCHOJb30BaTh KOHCHEKT JIEKIWH, U3Y4YUTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTHCS C JIOTIOJHUTENILHON JINTEPATypOil, py HEOOXOMMOCTH JIOTIOIHUTH KOHCIIEKT, JieNas
B HEM COOTBETCTBYIOILIME 3allCU W3 JMTEPaTypHBIX HCTOYHUKOB). B ciydae 3arpynHeHMi,
BO3HHUKAIOIIUX MPHU OCBOGHUM TEOPETUUECKOT0 MaTrepualia, CTYJeHTY clielyeT oOpamiatbes 3a
KOHCyNbTalMeil K mpenojaBarento. Vs Ha KOHCYNIbTalMi0, HEOOXOIMMO XOPOIIO IMPOIyMarhb
BOIPOCHI, KOTOpBIE TPEOYIOT pa3bsCHEHUSI.

B nauane npakTHuecKoro 3aHsTHs MPEnoaBaTeslb 3HAKOMUT CTYJCHTOB C TEMOM, OrJialliaeT
IUIaH MIPOBEACHUS 3aHATHS, BbIIACT 3aJaHusl. B TeueHne OTBEIEHHOrO BPEMEHHU Ha BBINOJIHEHHE
paboThI CTYIEHT MOXET 0OpaTUTHCS K MPENoAaBaTello 3a KOHCYJIbTaluell Win pa3bsicHeHUsAMU. B
KOHIIE 3aHSTHUS POBOAUTCS MIPHUEM BBITIOJHEHHBIX 33JJaHUH, cOOECeJOBaHUE CO CTYACHTOM.

Pe3ynpTathl BHINOTHEHHS IPAKTUYECKUX 3/1aHUM OIICHUBAIOTCS B 0ajliaX, B COOTBETCTBUU C
0aJUTbHO-PEHTHHIOBOM CCTEMOM YHHUBEPCUTETA.

[Inanbl NpaKTHYeCKHUX 3aHATHH
5 cemecTp

IpakTuyeckoe 3ansaTHe 1-4. Teopus 1eTUMOCTH.
1.BBOAHBINM KOHTPOJIb.
2.TeopeMa O JeIEHUU C OCTATKOM.
3. HO/I, HOK, airoputm EBkimna
4.BzaumMHo npocthie uncia. [Ipocteie u coctaBHble yncna. CriocoObl MPOBEPKU MPOCTOTHI YUCIIA.
beckoHeYHOCTh MHOXECTBAa MPOCThIX 4Hcen. OCHOBHOE CBOMCTBO MPOCTOrO YHUCIA.
5.0cHoBHass Teopema apudMETHKU. Pa3iauuHble MyTH MOCTPOEHHS  TEOPUU  JIEITMMOCTH
MHOYECTBA LEJbIX YUCEI
6.bunom HerotoHa.
7.Pemenne 3agad.
IIpakTHyeckoe 3ansitue 5-7. 3a1a4u HA 1eTUMOCTb.
1. Anroputm EBknnpa.
2.HO/] n HOK B pemenuu 3anau.
3. Ilpu3Haku JenMMOCTH.
4. Pemienue 3aad.



Ipaktuuyeckoe 3ansiTue 8. [lnodaHTOBHI YpaBHeHHSI MepPBOro MOPsAKa C JABYMSH
HEU3BECTHBIMHU
1.Metobl penieHrs ypaBHEHUH B LEJIBIX YUCIaX
2.YpaBHEHUS B LIEJbIX YACIIAX MIEPBOTO MOPSIKA, C IBYMS HEM3BECTHBIMH
3.Ilpuknaanbie 3a/1auu, pemeHrue KOTOPBIX CBOJANUTCS K PEIICHUIO YPAaBHEHHH B IEJIBIX YHCIIAX.
4. Peenue 3aaau.
IpakTuyeckoe 3ansitue 9-11. /InodaHTOBHI ypaBHeHHUS] BTOPOro MOPSiAKAa ¢ JABYMS
HEU3BECTHBIMU
1.Meroap! penieHus ypaBHEHHI BTOPOTO TOPSIIKA C TBYMS HEM3BECTHBIMH
2.Pemenne ypaBHEHUIT B LIEJIbIX YMCIIAX.
3.0eHKa epeMeHHbBIX, OpraHu3aIus mepedopa.
4. lenble uncia ¥ KBaJAPaTHBIX TPEXUJICH.
5. Pemenue 3anau.
IIpakTuuyeckoe 3ansitue 12-14. TexcToBbIE 3a7a4M.
1. Knaccudukanus 3agad mo cnocodam peuieHus..
2.3aaun Ha COCTaBJICHUE YpaBHEHU, HEPABEHCTB.
3.TekcToBbIE 3a]aUH, pelIaeMble C TOMOIIBI0 CUCTEM YPaBHEHUI M HEPABEHCTB.
4.TekcToBBIE 3a/1a4H, UCTIOJB3YIOIIUE IETUMOCTD IENTBIX YUCElT.
5.OKcTpeManbHbIe 33/1a91 B TEITBIX YUCIIaX.
6.Pemienne 3amauy.
IIpakTnueckoe 3ansTue 15-17. loka3areibCTBO HEPABEHCTB.
1.Bunpl HepaBeHCTB.
2.0OCHOBHBIE CITOCOOBI JJOKAa3aTeIbCTBA HEPABCHCTB.
3.IIpeo6pa3oBanus HepaBeHCTB (anreOpanveckue MpeoOpa3oBaHUs, YMHOKCHHE HEPaBEHCTBA,
MOHOTOHHOCTb, HEPABEHCTBA MEXK]Ly CPETHUMMU ).
4 HepaBeHCTBA B MEJNbIX YUCTax. [ paduueckne WILTIOCTpAIUU.
5.Pemenue 3amau.
IpakTuyeckoe 3ansaTue 18-20. [locenoBaTeSbHOCTH U TPOrPECCHU.
1. Apudmernueckass U TeoMeTpuyecKas IPOrPECCHH: ONPEIENICHUs, XapaKTePUCTUYECKUE
CBOICTBa, (POPMYIIBI I-OT0 YJIEHA, CYMMBbI M-MIEPBBIX YJICHOB.
2.3aga4n HA IPOTPECCUH.
3. LenouucienHsle Mporpeccuu
4., Pentenune 3agay.
IIpakTuyeckoe 3ansaTue 21-22. Moayasb. [locTpoenue rpagukoB GpyHKIHiA, coaep:Kamme
nepeMeHHYI0 M0/l 3HAKOM MO/Y.JIsl.
1.0Omnpenenenue, reoMeTpUYECKasi HHTEPIIPETALIMS, CBOMCTBA MOIYJIS.
2.IToctpoenue rpaguKoB PYHKINN, aHATUTHIECKHE BBIPAXKEHUS KOTOPBIX COJAEPKAT MOIYIb.
3.Pemenue 3amauy.
IIpakTnueckoe 3ausaTue 23-24. [lokazarenbHble U Jorapupmudeckue pyHKumnu.
1.Omnpenenenue, CBONCTBA JIOTapHU(PMOB.
2.0mnpeneneHusi, CBONCTBA, rpadUKu MOKa3aTeNbHON U JorapupMuueckoil GyHKINH.
3.Pemenne 3agau.
IIpakTuueckoe 3ansitue 25-27. I'papuk pyHkuum, cogepxxamme arc pyHkuum.
1.VpaBHeHMsI U HEpaBEHCTBA, COjeprkallre oOpaTHble TpUTOHOMETpHUYeckhe (QyHKuMU. Bump
ypaBHEHUI U HEPABEHCTB.
2.Metofp!l pelieHusl ypaBHEHUH M HEpaBEHCTB, COAEPIKAIMX OOpaTHbIE TPUTOHOMETPUYECKUE
(GyHKIHH.
3.CucteMbl ypaBHEHHI U HEPABEHCTB C apK(YHKITHSIMHU.
4.PemieHue 3aad.
IIpakTuuyeckoe 3ansitue 28-32. I'paguk CJI0KHBIX QYHKIMIA.
1. Haxoxnenue O/13, 4eTHOCTh, HEYETHOCTh, NEPUOIUYHOCTD, TOUKM MAaKCUMyMa 1 MUHUMYyMa,
HauOoJIbIlIee U HaMMEHbIIee 3HaYeHUE (QYHKLIUH.



2.IToctpoenue rpadukoB CIOKHBIX (HYHKIUNA METOAAMU SIIEMEHTAPHON MaTEMAaTHUKH .
4.Pemienue 3ajau.
5.htoroBas KoHTpoJIbHAS paboTa.

6 cemecTp
Ilpakmuueckoe 3anamue 1-2. ToxaecTBeHHBbIE MPe0OPA30BaAHNS AJITeOpPaANIECKUX
BbIPAKEHH .
1.BBoAHBIN KOHTPOJIb.
2.OneMeHTapHble (PYHKIUU: ONPEIeIICHUs], CBOCTBA, rpaduKy.
3.ToxaecTBeHHBIE TPEOOPA30BAHUS PALIMOHATBHBIX.
4. ToxiecTBEHHBIE TPEOOPA30BaHUS UPPALMOHAIBHBIX BBIPAXKEHUH.
5.Pemienue 3anau.
Ilpakmuueckoe 3anamue 3-4. O01mas Teopusi ypaBHeHMii (HepaBeHCTB) U UX CHCTEM
1.PannonanbHble ypaBHEHHUSI, HEPABEHCTBA U UX CHCTEMBI.
2.001mmume MeToIbl pelieHus anredpanyeckux ypaBHeHud (MeToj pa3iioskeHuss Ha MHOYKHUTEIH,
Meto 1Mo ICTAHOBKH | T.JI).
3.CrienmnasibHbIe METO/IBI PETICHHUSL.
4. HectangapTHbIE METOIbI PEIICHHUSL.
5.Pemenue 3amau.
Ilpakmuueckoe 3anamue 5-7. Moayiab. YpaBHeHUs] 1 HEPABEHCTBA, CoJepKalue
nepeMeHHYI0 M0/ 3HAKOM MOJY.JISI.
1.Omnpenenenue, reoMmeTpuyecKas HHTEPIIPETALIMs, CBOMCTBA MOAYJIS.
2.YpaBHEHUS U HEPaBEHCTBA, COJAEpKalUe TIEPEMEHHYIO MO 3HAKOM MOMYJISl, UX CUCTEMBI.
3.ITocTpoenue rpaguKoB PyHKINN, aHATUTHYECKHE BBIPAXKEHUS KOTOPBIX COJAEPKAT MOIYIb.

4. Perrenue 3a7ay.

Ilpakmuueckoe 3anamue 8-10. UppanuoHanbHble ypaBHEHHs U HEPABEHCTBA.
1.Pemenrie upparmoHaIbHBIX YpaBHEHUH METOI0M BO3BEJCHUS 00€HUX YacTe YpaBHEHUS B

OJIHY M Ty Y€ CTCIICHb.

2.Meto BBeJICHHS HOBBIX TICPEMECHHBIX.

3.HckyccTBEHHBIE MPUEMBI PEIICHUS] HPPATUOHAIBLHBIX YPAaBHEHHIA.
4.CucteMbl UpPAIMOHATIBHBIX YPABHCHUN: METOIbI PEIICHHS.
5.Pemenue 3amauy.

6.1ToroBast KOHTpOJIbHAS paboTa.

Ilpakmuueckoe 3anamue 11-12. Iloka3zarebHble U JorapupMuvecKue ypaBHeHuUsl,
HepaBeHCTBA.

1.BBOAHBINM KOHTPOJIb.

2.0mpenenenue, CBONCTBA JIOTapr(pMOB.

3.0mpenenenus, CBONCTBA, rpauKu MOKa3aTENbHON U Jorapu@Muueckoil GyHKINH.
4.ToxnecTBeHHBIE TPEOOPa30BaHUS MTOKA3ATEIBHBIX U JOTapU(PMUUECKUX BBIPOKEHUH.

5.IlokazaTenbHble, JorapupMUUECKIE YPaBHEHHSI, HEPAaBEHCTBA U UX CUCTEMBI.
6.Pemenne 3amauy.
Ilpakmuueckoe 3anamue 13-14. Tpuronomerpusi. Tpuronomerpuyeckne BbIpaskeHHUsI.
1. TIpeobGpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHHUH, T0KAa3aTeIbCTBO TOXKJIECTB U
HEPaBEHCTB.
2. T'eomerpuueckue MHTEpIIpeTAIUN (POPMYI CIOKEHHUS.
3. TpuroHomerpuyecKkue TOKIECTBAa M HEPABEHCTBA VISl YIJIOB TPEYTOJIbHUKA.
4. Pemenue 3ajau.
Ilpakmuueckoe 3anamue 15-17. Tpuronomerpuyeckue ypaBHeHHs, HePaBeHCTBA.



=

Tpuronomerpuueckue GyHKIUHU: ONPEACTICHHS, CBOWCTBA, I'PadUKH.
2. TpuroHOMeTpHUYECKHE yPaBHEHUS, BUIABI TPUTOHOMETPHUYECKUX YPABHEHUH, METOIbI
pelIeHNs TPUTrOHOMETPUUECKUX YPaBHEHUH.
3. Tpuronomerpuueckue HepaBeHCTBA. [IpocTeiiiye TpuroHoMeTpuyecKkre HepaBeHCTBA.
4. Cucrembl TPUrOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB.
5. Pemenue 3anau.
Ilpakmuueckoe 3anamue 18-20. O6paTHble TPUrOHOMeTPUYECKHE (PYHKIMH.
1. Oob6parubie Tpuronomerpuueckue Gyakmun. OnpeneneHns 00paTHBIX TPUTOHOMETPHUECKIX
GyHKIUH.
2. CpoiicTBa 00paTHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.
3. TI'paduku 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKITHIA.
4. Pemenue 3an1ad.
Ilpakmuueckoe 3anamue 20-22. TIpeodpa3oBaHue BbIPa:KeHUI, COEPKAIMX 00paTHbIE
TPUTOHOMeTPUYeCKue PyHKUMH.
1. TIpeoOpa3oBaHue BbIpake€HUH, cOAepKAILIUX OOpaTHbIE TPUTOHOMETPUUYECKUE QYHKIIUH.
2. Jloka3aTeiabCTBO TOXKIIECTB.
3. Pemenue 3amay.
Ilpakmuueckoe 3anamue 23-24. YpaBHeHUs] U HEPABEHCTBA, cojiep:Kalue oOpaTHbIE
TPUTOHOMeTpPUYeCKue PYyHKUMH.
1. YpaBHeHus u HepaBEHCTBA, COJEprKallre oOpaTHbIE TpUroHOMeTpuueckue QpyHKuuu. Buabr
YpaBHEHUN U HEPABEHCTB.
2.Metofp!l pemieHusl ypaBHEHUH W HEPaBEHCTB, COAEPIKAIIMX OOpaTHBIE TPUTOHOMETPUYECKUE
GyHKIMH.
3.CucreMbl ypaBHEHHUI ¥ HEPABEHCTB C apK(PYHKITUSIMH.
4, Pentenne 3amay.
5.1toroBas KOHTpOJIbHAs paboTa.
7 cemecTp
Ilpakmuueckoe 3anamue 1-2. AkcuomMbl a6CoJIIOTHOH reomeTpun. TpeyrojbHUKH.
1. BBOIHBII KOHTPOJI.
2. Axcuombl aOCOJIFOTHOM €OMEeTpUU U CIEICTBHS U3 HUX.
3. OcCHOBHbIE IOHATUS NIAHUMETPHUU.
4. TpeyronbHUKU: METPUYECKHE OTHOIIEHUS B TpeyrojbHUKe. COOTHOIIEHUE MEXIY
CTOpPOHAMH U YIJIaMH TPEeYroJIbHUKOB. MeuaHbl, BEICOThI, OUCCEKTPHUCHI.
5. Ilnomane TpeyronbHUKA.
6. Teopewmsl Ctroapta, YeBsl, MeHemnasl.
7. Pemenune 3agau.
Ilpakmuueckoe 3anamue 3-4. YeTbIPEXyroJbHUKH.
1. YerbipexyronbHUKUA. Buapl 4eTHIPEXYTOIBHUKOB.

2. Metpuyeckue OTHOLICHHUS B Y€THIPEXYTrOJIbHUKAX.
3. Ilmomanu minockux Guryp.

4. Teopema IITonemes.
5. Pemrenune 3amgau.
Ilpakmuueckoe 3anamue 5-8. OKPYKHOCTH.
1. OxpyXHOCTb.
2. lleHTpanbHble, BOUCAHHBIE YTIIBI.
3. VYriasl MeXy XOpAaMH, CEKyIel U KacaTelIbHOM K OKPY>KHOCTH.
4. BrucaHHBIE U ONIMCAHHBIE MHOTOYTOJIbHUKH.
5. BHeBmucaHHBIE OKPY)KHOCTH.
6. Pemenue 3amgau.
Ilpakmuueckoe 3anamue 9-12. I'eoMmeTpuyeckne NOCTPOEHUs HA NMJIOCKOCTH.
1. DnemeHTapHBIE TEOMETPUYECKHE 3a/1a4H HAa IOCTPOCHUE.
2. 3agauyu Ha TOCTPOEHHUE.


https://math.ru/lib/files/djvu/geometry/geopost.djvu?djvuopts&page=28

MeTomp! peieHus: FeOMETPUYECKHX 3a/1a4 Ha TIOCTPOCHUE
I'eomeTprueckoe MECTo TOUEK Ha IJIOCKOCTH.
JIBM>KEHUS Ha TUNIOCKOCTH U MX IIPUMEHEHUS K TEOMETPUIECKUM MOCTPOCHHSM.
I'eomeTprueckoe MECTO TOUEK Ha IIIOCKOCTH.
l'omoTteTus.
NuBepcus.
. AnreOpanueckuil METO.
10. UtoroBast KOHTpOJIbHAS paboTa.
Ilpakmuueckoe 3anamue 13-14. Akcuomsbl crepeoMeTpun. OCHOBHBIE TOHATHUS
cTepeoMeTpHUH.
1. BBOIHBII KOHTPOJI.
2. AKCHOMBI CTEPEOMETPHH.
3. OCHOBHBIE MTOHSTHUS CTEPEOMETPHUH.
4. B3zauMHOE pacroJioKeHHE MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.
5. Pemienue 3anau.
Ilpakmuueckoe 3anamue 15-17. MHororpanabie yrJbi.
1. MHuororpaHHbl€e yIJbl.
2. Teopema KOCHHYCOB U TeOpeMa CHHYCOB JUISl TPEXTPAHHBIX YTJIOB.
3. Tlpu3Haku paBeHCTBA TPEXTPAHHBIX YIIIOB.
4. HeobOxoaumMoe 1 JOCTATOYHOE YCIOBUE CYIIECTBOBAHUS TPEXTPAHHOTO YTJa.
Ilpakmuueckoe 3anamue 18-21. MHOrorpaHHUKH.
1. MHororpaHHMKHU X CBOICTBa.
2. CeyeHHe BHIITYKIIBIX MHOTOTPaHHHUKOB.
3. TloBepxHOCTH M 0OBEMBI MHOTOTPAHHUKOB.
4, Pemenue 3amad4.
Ilpakmuueckoe 3anamue 22-25. Tena BpaineHus.
1. Tena BpareHus, ©X CBOKWCTBA.
2. OcHoBaHue, BbICOTa, OOKOBAs MOBEPXHOCTH, 00pa3yroias, pa3BepTKa.
3. TloBepxHOCTH M OOBEMBI TEI BpalICHUSI.
4. Ceuenus Ten BpallCHUS.
5. Ilpoexuuu numuHapa.
6. Pemenune 3agau.
Ilpakmuueckoe 3anamue 26-32. KomOMHAIIMM reOMeTPUYECKHX Tel.
1. Pa3znuynble KOMOMHALIUY T€OMETPUUYECKUX TE.
2. OCHOBHBIE TEOPEMbl KOMOWHAIIUU T€OMETPUYECKUX TEJl.
3. Pemenue 3agau.
4. Hrtoropas KOHTpOJbHAs padoTa.
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8.IlepeueHb OCHOBHOH M JONMOJIHUTEIbHON Y4ueOHOIl JuTepaTypbl, UHTepHeT-pecypcos,
HEeO0OXO0AUMBIX /IJISl 0CBOEHUS TUCHHUILINHBI

OcHoBHasi JinTeparypa
1. Jlo6psiauna, . B. DnemeHrapHas MaTeMaruka : yyeOHO-MeTonuueckoe nocooue / . B.
Ho6psinuna, H. M. Ucaesa, H. B. Copokuna. — Tyna : TTTIY, 2018. — 95 ¢c. — ISBN 978-
5-6041454-8-7. — Texcr : anexrponnsii // URL: https://e.lanbook.com/book/113615
2.bypakosa, I'. }O. Dnemenrapnas maremaTuka : yuebnoe nocodue / I'. FO. bypakosa, T. H.
Kapnosa, . H. Mypuna. — Slpocnasis : , [0. 1.]. — Yacts 1 — 2012. — 131 ¢. — ISBN
978-5-87555-752-1. — Texcr : anekrponnbiii — URL: https://e.lanbook.com/book/154018

JlomoJIHNTEeIbHAS JINTEPaTypa
1.Jlanasin, A. A. ['eomeTpruecKie MOCTPOCHUS HA IJIOCKOCTA U B MPOCTPAHCTBE: 33jJ[aul U
pemenus: yae6Hoe mocobue / A. A. Jlagasn. — 2-e u3a. — Mocka: ®OPYM: UHDOPA-M,


https://e.lanbook.com/book/154018

2020. - 464 c.: un. - (Ilpodeccuonanpaoe obpazoBanue). - ISBN 978-5-91134-807-6. -
Tekcr: anexrponnbiii. - URL: https://znanium.com/catalog/product/1082973

2.Eneuxux, W.A. Maremaruka: ydeOHoe mocobme / U.A. Emeunxux, T.M. Cadponosa,
H.B. UepHoycoBa; Enenkuii rocygapcTBeHHblii yauBepcurer uMm. M.A. bynauna, Kadenpa
MaTeMaTUKA M METOJAMKHA €€ mnpenojnaBaHus. — Eien: Enenkuidi rocynapCTBEHHbBIN
yauBepcuteT uM. . A. bynuna, 2016. — Y. 2. — 144 c.: rpad., mi. — Pexxum nocryma: 1mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498148

3.MenpaukoB, P.A. DnemeHtrapHas MaTtemaruka: ydeOHoe mocobue / P.A. MenbHUKOB,
I''T". EnpuanunoBa; Eneuxuit rocynapctBeHHblid yHuBepcurer um. M.A. bynunna. — Enen:
Eneuxwuii rocynapcrsennsiii yausepcurer um. M. A. bynuna, 2017. — Y. 3. Tpuronomerpus.
- 101 C. - Pexum JIOCTYTIA: no MOJIUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=498152

4.EnpuyanunoBa, ['.I'. DnemenTtapHas maremartuka: yue6Hoe mocoOue / I'.I. EnpuanuHoBa,
P.A. MenpHukoB; Enenxmii rocymapctBeHHbI yHuBepcuteT M. M.A. bynuna. — Einen:
Eneuxwuit rocynapcrBensslii ynuBepcurer um. M. A. bynuna, 2016. — Y. 4. T'eomerpus.
Havaneubie cBegenus. TpeyrompHuk. — 93 c¢. — Pexum pocryma: mo nOJINHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498154

HNHTepHeT-pecypcesl
http://www.mathnet.ru O6miepoccuiickuii MaTeMaTHIECKHA MOPTA
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JlueT corziacoBaliis padoUci 1porpaMmbl

VUCONOI IHCHMITITHELL (TTPAKTHKN)

Hanpasienue noprorosrn: 44.03.05 [lejarornyeckoe odpasoBatite (¢ jusyns
HPOMGHISIMHU TTOOTOBKH )

[poduian: Matemarika. Mudopmarika

PaGouast nporpamma DieMcurapias MareMaTnge

Cocrasurenn: H.I'. Kysuua— Yassinosek: Yal'lly, 2023.
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