MunurcrepeTso npocsewienus Poccuiickoi Oenepanuu
MenepanbHoe rocyaapcTeernoe O10mKeTHOE 00pa3zoBaTeBHOe YipeK/IeHHe
BhICIIErO 00pa3soBaHuA
« Y IBSHOBCKHI rOCYapCTBEHHEI NearorH4ecKuil yHHBepcHTeT
umerd MLH. Yneanosa»

(®I'BOY BO «Val'TIV um. LH. Yasanosa»)

DakynbTeT GH3IHKO-MATEMAaTH4YECKOr0 H TEXHOJIOTHYeCKoro odpa3oBaHus
Kadenpa seiciueit MaTeMaTHKH

YTBEPXIAIO
I'lpopembp‘,n'o yueOHO-MeTOAHYeCKOH
paGote '/ i/~

A~ C.H. Turos
AL o s 2P 20£Zr.

PELIEHME 3AJIAY EI'3 11O TEOMETPHH MOBBIIIEHHOM
CJIOXKHOCTH

[Tporpamma yuebnoi IMCIMIIHHB MOAYIS
3ana4y MOBBILEHHOI CIOXHOCTH B IIKONEHOM Kypce

OCHOBHOM npodeccHonanbHOIl 00pa3zoBaTebHOM NPOrPaMMBl BEICILIETO
o0pa3oBaHus — porpamMMel axanaspuara 110 HalpasIeHUIO NOATOTOBKH
44.03.05 I'lenarorugeckoe obpazopanue (¢ IBYMS NPOOHIAMHU MOATOTOBKH ),

HanpasjieHHocTs (npoduiie) obpasosarensHoll nporpaMMal
Maremartuka. IHOCTpaHHBIN A3bIK

(ounas dopma obyueHus)
Cocrasurein:

Kypenesa T.H., crapiumii npenogasarens
Kaenps! BEICLIEH MaTeMaTHKH

PaccmoTpeHo # 07100peHO Ha 3acelaHMi Y4YE€HOro coseTa (hakynbTera (QH3HKO-
M4TeMaTHYeCKOr0 M TEXHOAOTHHYecKoro  o0pa3oBaHMs, MPOTOKON  OT
«25» mapra 2022 r. Ne5

YnesHoBek, 2022

NOKYMEHT NMOANNCAH
SNEKTPOHHOW NOANUCHIO

Ceptudukat: 01D77C644FC1E54000000006381D0002
Bnapeneuy: Tutos Cepreit Hukonaesuy
DencreuteneH: ¢ 19.07.2021 po 19.07.2022




MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnurnnuna «Pemenne 3agau EI'D 1o reoMeTpun MOBBIIEHHONW CIOKHOCTH» OTHOCHUTCS
K IMCIUIUIMHAM I10 BBIOOpY YacTu, GOpMUPYEMOIl ydaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH,
bioka 1. Jucuumiuuel (MOIynH) MOIyNs «3aJaddl MOBBIIMICHHOW CIOXKHOCTU B IIKOJBHOM
Kypce» yueOHOro 1mjiaHa OCHOBHOM IpodecCHOoHaIbHOM 00pa30BaTeIbHON MPOTrPaMMBbI BBICILIETO
oOpa3oBaHMs — TMporpamMMmbl OakamaBpuata ™0 HampaBieHH0 noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NMPOPUIIMHU MOATOTOBKH), HAIIPaBICHHOCTH (TTPO(HIIb)
oOpa3oBaTenbHON IporpaMMel «Maremaruka. THOCTpaHHBIH SI3BIK», OUHON (HOPMBI OOyUCHHS.

JucuumniuHa omnupaercs Ha pe3yiabTaTbl oOydeHus, CPOPMHUPOBAHHBIE B paMKax
nucuuruH: Anredpa. ['eometpust, UucnoBsie cucteMbl. MaTemaTuueckas Jioruka, JuckperHas
MaTeMaTuka, DJIeMeHTapHas MaTeMaTHKa, a TAaK)Ke y4eOHON MPAaKTHKHU 10 MAaTEMATHKE .

Pe3ynbrarhl n3ydeHuUs: AUCHUIUIMHBI SBJISIOTCS OCHOBOM JUISI POXOXKACHUS TUCHUILIINH U
npakTuk: HayuHo-uccnenoBatenbckas padota, [loaroToBku K caue u ciaya rocyJapCTBEHHOTO
9K3aMeHa, Beimonnene u 3ammura BeITyCKHON KBATM(UKAITMOHHON PaOOTHI.

IlepeyeHb MIaHMpyeMbIX pe3yabTaTOB 00y4deHHsi (00pa3oBaTeJbHBIX Pe3yJbTATOB)
1O JUCHUIJINHE

Leabl0 OCBOCHHUS [UCHUIUIMHBI SBJISETCS TMOATOTOBKA y4yuTens K  Oyaymiei
poEeCCHOHAIBHON JIeATEIbHOCTH: (POPMUPOBAHKUE CIIOCOOHOCTH K MPEMOIaBaHUI0 MAaTeMaTHKU
KaK B OOBIYHBIX OOIICOOpa30BaTEBHBIX KJIacCaX, TAaK M B KJIACCaX C YIITYOJICHHBIM H3y4eHUEM
MaTE€MaTUKH.

3agaveii OCBOCHUS JUCHUIUIMHBI SBJISICTCS TIOJATOTOBKA OyAYIIETo YYHTENS K
WHAMBUAYAIbHON paboTe ¢ OJapeHHBIMU JETbMH, K IOJTOTOBKE YYalIMXCi K EIUHOMY
rOCYJapCTBEHHOMY 3K3aMEHY, 3aKpelnuTh YMEHUE peliaTh 3a/Jaud IOBBIIICHHOW CIIOKHOCTH
HIKOJIBHOTO Kypca MaT€MaTHUKHU.

B pesynbraTte OCBOCHHS MPOrpamMMbl OOYYAIOIIUICS JOJDKEH OBIAACTH CIICIYIOIIHMH
pedynpraTamMu  oOyueHuss (B TaOjuie MpEeACTaBICHO COOTHECEHHE 00pa30BaTEIbHBIX
Pe3yabTaTOB O0YUEHUS 110 AUCIIUIUINHE ¢ HHANKATOPAMH JOCTH)KEHUS KOMITETCHIINH )

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI

WHJUKATOPBI € (aTansl popmMHpOBaHUS IUCHUILIMHBI)

JOCTUKECHMSI B 3Haer yMeeT Bnaneer

JUCIUIINHE

VK-1. Criocoben OP-1. 3HaeT MeTOOBI OP-2 YMmeer OP-3 Bnaneer
OCYIIECTBIISATh IOUCK, | KPUTHUECKOIO aHAJIM3a | MPUMEHSTh CUCTEMHBIN | HaBbIKaMu pediiekchuu
KPUTUYECKUH aHAIU3 | U CHHTE3a HOAXOJ JUIs PEIIEHNsT | TI0 ITOBOZLY
U CUHTE3 nHpopMaLuu MIOCTABJIEHHBIX 33714 | COOCTBEHHOM U UY)KOH
uHpopManuy, MBICTIUTETBHOM
PUMEHSTh NEeATEIbHOCTH

CUCTEMHBIN MOIXO
JUTSL peIICHUS
MIOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumensier
Jgoruyeckue GopMel u
MPOIIEIYPHI, CIOCOOCH
K pedaexcun mo
MOBOY COOCTBEHHOM
U 9yXKOH
MBICITUTEITbHOU
JIESITEIIBHOCTH.

ITIK-1. Ciocoben OP-4. 3naer poib 1 OP-6 ymeer OP-7 Bnaneer
OCBaMBaTh U MECTO MaTEMaTHKH B OCYIIECTBIISIT OTOOp | IEHUCTBHEM




1.

HCIOJIb30BATh
TEOPETUIECKHE
3HAHUS U
MIPAKTUICCKHE
YMEHHUS U HaBBIKU B
MPEIMETHOMN
obnactu pu
pelieHun
npodeccnoHambHbIX
3a/1ay.

[IK-1.1. 3naer
CTPYKTYpY, COCTaB
U AUJIaKTUYECKUe

€ IMHHIIBI
MpeAMETHON
obacTu
(mpemnoiaBaeMoro
npeaMeTa).

[IK-1.2. Ymeer
OCYIIIECTBIISTh
oTOop y4eOHOTO
COJIep>KaHusl st
€ro peanu3aiuu B
pasIuyuHbIX (hopMax
oOydeHus B
COOTBETCTBUH C
TpeOOBaHUSIMU

d1'0C O0.

oOrmieit kapTuHe
HAYYHOT'O 3HAHUS,
OP-5. 3naer
CTPYKTYpY, COCTaB U
JUIAKTHYECKHE
SIIUHUIIBI COJICPIKAHUS
IIKOJIBHOTO Kypca
MATEMATHKH.

y4eOHOTO COIepyKaHUS
JUTS €r0 peast3alliy B
pazmuHBIX popmax
o0ydJeHus B
COOTBETCTBHUH C
COBPEMEHHBIMU
TpeOOBaHUSAMH K
00pa30BaHUIO.

MPOEKTUPOBAHUS
paz3m4uHbBIX hopM
YUEOHBIX 3aHSATHH,
OP-8 Bnaneer
HaBBIKOM ITPUMEHEHHUS
Pa3IMYHBIX METOJIOB,
MPUEMOB U
TEXHOJIOTUH B
00y4eHUU MaTeMaTHKe.

O0beM JUCHUIUIMHBI B
aKaJeMHYEeCKHX 4YacoB,
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Coaep:xxaHue TUCHUIUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jieaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHbIX 3aHATHI




3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUYECHEA AKAOEMUUECKUX UACO8 U
6U006 yUeOHBIX 3aHAMUIL

KomuyectBo yacoB 1o ¢popmam
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[InanumeTpuyeckue 3agadyu EI'D mnoBbIIeHHON 4 6 15
CJIO)KHOCTH.
Crepeomerpuueckue 3agaun  EI'D mnoBbllIEeHHOH 4 6 15
CJIO)KHOCTH.
BekTopHBIH W KOOPAMHATHBIA METOIBI PpEIICHUS 4 8 10
3aznad EI'D no reomerpuu
Bcero mo aucuuninHe: 12 20 - 40

3.2. Kpamkoe onucanue cooepiicanus mem (pazoeyos) OUCUUnIuHb

1. Ilnannmerpudeckue 3agaun EI'D noBpiIeHHOH CJI0KHOCTH.

3ameuaTeNIbHbIE TOUKHU U 3aMeuaTeNIbHbIE INHUUA MHOTOYroJ1bHUKOB. TeopeMmbl Menenas u UeBsl.
OxpyxkHocTH. OCHOBHBIE METO/IBI PEILICHUS UIAHUMETPUUECKUX 3a7au.

2. Crepeomerpuueckue 3a1auu EI'D noBbllleHHOM CJIOKHOCTH.

[Toctpoenus B nmpoctpancTBe. CeueHusi. OCHOBHbIE METO/IbI PEILIEHUS CTEPEOMETPUUECKUX
3a/1a4.

3. BexkTopHbIii M KOOPAUHATHBINH MeToAbI pemieHus 3aaa4 EI'D no reomerpuu

BexTopHsiii MeTo pemienus 3agad EI'D noBeiieHHOM cioxHOocTUH. KoOparHATHBIN METOT
pemenus 3a1a4 EI'D MoBBIIIEHHOM CIIOKHOCTH.

4. TlepeyeHb y4eOHO-MeTOAHYECKOr0 o0ecniedeHUsl ISl CAMOCTOSATEIbHOI padoThI
00yuyauuxcst Mo JUCIHHUIJINHE

CamocTosTenbHast paboTa CTYACHTOB SBJSETCSI 0c000i1 Gpopmoii opraHu3aiy y4eOHOro
npolecca, MpPEACTaBIsAIomas CcoO0OW IUIAHMPYEMYl0, IO3HABaTelbHO, OPraHMW3allOHHO M|
MCTOANYCCKHU HaIpaBIAEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsAeMYyl0 0e3 MpsAMOH TMOMOIIM  IpernojaBaTess.
CamocTtosTenbHasi paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4acThio y4yeOHOM paboThl M HMeEeT
LENIBI0 3aKpeIyieHne M YriyOJeHue MOJydYeHHbIX 3HAHMH M HaBBIKOB, ITOMCK U MPHOOpEeTeHne
HOBBIX 3H3HI/II>1, a TaK>XE BBIIIOJIHEHHUEC y‘I€6HI)IX 33}13HI/II71, MMOATOTOBKY K NPEACTOAIINM 3aHATHAM
U 9Kk3ameHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIAZI0B, BBITIOJIHEHUE TBOPUYECKHUX, WHIAVUBUIYAJTbHBIX 33JIaHHM B COOTBETCTBHH C Y4EOHOU
IporpaMMoil (TeMaTHYECKUM IUIAHOM U3Yy4YeHMs AMCLUUIUIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh NpENJIo’KEeHa MpernojaBaTelieM WM H30paHa caMUM CTYJEHTOM, HO Marepual
BBICTYIUICHUSI HE JOJDKEH IyOJIupoBaTh JIGKIMOHHBIM Matepuan. PedepaTuBHbIH MaTepual
CIIY)XUT JOMOJHUTEILHON WHpOpMAIHe s padoThl HAa MPAKTUYECKUX 3aHATUAX. OCHOBHaA
1eJIb JAHHOTO BHJa pabOThI COCTOUT B 00YYEHHH CTYJCHTOB METOJIaM CaMOCTOSITEILHON paboThI
¢ y4eOHbIM MaTepuayioM. JIsl OJHOTBHI YCBOEHHUSI TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSTUS,




Tpebyercst pabora ¢ mepBoucTouHMKamu. Kypc mpemycMmarpuBaeT caMOCTOATENbHYIO pPaboTy
CTYJICHTOB CO CIIEIMAJIbHOW JuTepaTypoir. ClielyeT OTMETUTh, YTO CaMOCTOsATENbHas paboTa
CTYACHTOB PE€3yJIbTaTHBHA JIUIIb TOTJA, KOT/Ia OHA BBIOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
¥ [IeJICHAIPABIICHHO.

3amaHus  JUIL  CaMOCTOATENBbHOM  paboThl  IPEAyCMAaTpPHBAIOT  HCIIOJIIb30BaHUE
HEOOXOIMMBIX TEPMHUHOB M TIOHATHH 1O mpobiemaTuke Kypca. OHHM HalenMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro
MaTepuaia v JIEKTPOHHBIX NCTOYHUKOB HHPOPMAIINHY, WLTIOCTPATUBHBIX MaTEPUANIOB. 3a/1aHUs
0 CaMOCTOSITEJIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TPeOyIOT IOMOJIHUTEILHON
MPOPabOTKHU.

OO0umii 00BeM CaMOCTOATENBHOW pPAabOTHI CTYACHTOB IO AMCLUUIUIMHE BKIIIOYAET
AyZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSTENbHAs padoTa OCyIIecTBIsAeTCs B (POpME BHIIIOTHEHUS TECTOBBIX
3aJaHUi, Keic-33/1a4, NHCBMEHHBIX MPOBEPOYHBIX pabOT MO JUCHUILIMHE. AyIUTOpHAS
caMmocTosiTenbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KEWC-3a1ad MO pasjeam
JMCIUTIIHHBL.

BaeaymuTopHas caMmocTosTeNIbHAs paboTa OCYIIECTBIISIETCS B PEIICHUH 3314 (JOMAIIHUX

3a1aHUi1) TI0 U3y4aeMbIM TEMaM;

OC-1. Camocmoamenvhnas paboma

1. JIBe CTOPOHBI TPEYrOJIbHUKA COOTBETCTBEHHO PaBHbI 6 1 8. MeauaHbl, IPOBEIEHHBIE K
9THM CTOpPOHaM, NepIeHANKYIIApHbl. HaliauTte miomane TpeyrojabHUKA.
2. Han tpeyronsauk ABC. Ero Beicota BD paBna 30. M3 ocHoBanus E OuccekTpuchl AE

onyieH nepneHaukyasip EF na cropony AC. Haiinute [uMHy 3TOro nepreHAMKYIspa, ecliu
AB: AC=7:8.

3. AA1, BB1, CCi — BBICOTBI OCTPOYTOJbHOTO TpeyroibHuka ABC. Jlokaxute, 4TO

r
OTHOLICHHE NEPUMETPOB TpeyroabHUKoB A181C1 u ABC paBHO E, rie r u R — paauycel

COOTBETCTBEHHO BIMCAHHOM U OMMCAHHOM OKpY>KHOCTEN 0K0JIO TpeyroiabHuka ABC.
0C-2. Camocmoamenvhnas paboma

1. B mpaBuibHOI yeTbipexyronbHoii mupamuae PABCD, Bce pebpa koTopoit paBusl 4, Touka K
— cepeaunna 6okoBoro pedpa AP. a) [Toctpoiite ceueHrne mupaMuIbl MIO0CKOCTHIO,
npoxosmiei yepe3 Touky K u mapamiensHoit npssmbiM PB 1 BC. 6) Haiiaure momans
CEUCHUS.

2. Ilnomanp ocCHOBaHMS MPAaBHILHON YeTHIPEXYroibHOM mupamuasl SABCD paHa 64.

a) [Toctpoiite npsmyto nepecedeHus miockocTy SAC 1 IIIOCKOCTH, MPOXOAsLIeH depe3
BEPIINHY S ATOI MUpaMuIbl, CEpeTMHY CTOPOHBI AB 1 1eHTp ocHoBanus. 0) Haiimute
IUIOIIAb OOKOBOI MOBEPXHOCTH ATOM MUPAMUIBI, €CIIH TUIOIAAb CEUEHUS TUPaAMUIbI
miockocTeio SAC paBHa 64.

OC-3. Konmpoavnas paboma
Pemnts 3a1a4un BEKTOPHBIM U KOOPJIMHATHBIM METOIaMU

1. B mpasunsHo# TpeyronbHoit npuzme ABCA1B1C1 Bce péOpa paBhel 1. a) Jlokaxute, 4To
npsimasi AB1 mapartenpHa npsMoid, mpoxo e uepes cepenunbl orpe3skoB AC u BCi.
6) Haitnure xocunyc yria mexxay npssmeiMu AB1 u BCi.

2. B mpaBmibHOM deThipéxyroipHoi upamue SABCD Bce péopa paBubl 5. Ha péopax SA,
AB, BC B3atel Touku P, Q, R coorBeTcTBeHHO Tak, uto P4 = AQ = RC=2. a) Jlokaxwure,



yTo rmockocTh PQR nepnennukynspua pedpy SD. 6) Haiinure paccTosiHue OT BEpPIIUHBI
D nmo mmockoctu PQR.

Hna camocmoamenvHoil n0020MOEKU K 3AHAMUAM NO OUCYUNIUHE PEKOMEHOYen A
UCNONb306aMb YUEOHO-MEMOOUYECKUE MAMeEPUAbl:

I'myxoBa H.B., ®ommanosa E.B. OnummnuamHbie W HCCIEIOBATEIbCKUE 3aayd B OOIIEM U
npo(ecCHOHATLHOM MaTeMaTHYecKOM o00pa3oBaHuM: y4deOHOe TocoOHue Uil TOJATOTOBKHU
MarucTpoB u OakajnaBpoOB HarpaBieHUs MoAroToBku «llemarornueckoe oOpazoBaHue» (HU3HKO-
MaTteMaTHueckoro npopmis — YabsHoBck. Yl TIV um. M.H. YassuaoBa. 2018 — 66 c.

IIpumepHbIe OLEHOYHbIE MAaTepHAJbl [JIA MPOBeAeHHS TeKYIIero KOHTPOJIA
ycIeBaeMOCTH H IIPOMEKYTOYHOM aTTecTallui 00y4YalomuXxcs 1o JUCUuIJInHe

Opranusanus u NpoBeicHUE aTTeCTAllMH CTYAeHTA

®I'OC BO B coorBercTBUM ¢ HpuHLMNAamMu bonoHckoro mpouecca OpHEHTHUPOBAHbBI
IPEUMYLIECTBEHHO HE Ha cooOlieHue oOyyarolieMycs KOMILJIEKCa TEOPETUYECKUX 3HAHWM, HO
Ha BBIPA0OTKY y OakaigaBpa KOMIETEHIIMN — IMHAMHYECKOTr0 Habopa 3HaHUM, YMEHUM, HABBIKOB
U JINYHOCTHBIX Ka4yecTB, KOTOPbIC IMO3BOJIAT BBIIYCKHHKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TPyJa ¥ YCHEIIHO NpOo(pEeCCUOHAIbHO PEATN30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO HCIOJIB3YIOTCS KaK TPagULMOHHbIE, TaK U
WHHOBAIIMOHHBIC THIBI, BUIBI U (QOPMBI KOHTPOJs. [Ipy 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHbIE
CpezcTBa aalTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHs OOPa30BaTENLHOW HPOTrpPaMMBI
JVCHUTUTMHBI-TPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xkyToyHas arTrecTalmMs OCYIIECTBIIETCS B KOHLE CEMECTpa M 3aBepIlaecT
WU3y4YEHUE JUCLUIUIMHBI, IOMOTaeT OLEHHUTHh KpPYNHBIE COBOKYIIHOCTHM 3HAHMM W YMEHHH,
(dopMHpOBaHUE ONPEIEICHHBIX KOMIIETEHIIHH.

OLEHOYHBIMM  CPEICTBAMU TEKYILErO OLICHWBAHMS SBISIFOTCS: JOKJIAA, TECTHl 11O
TEOPETUYECKUM BOIIpOCaM JUCHMIUIMHBL, 3al[UTa MpakTUdeckux pador u T1.n. KoHTponb
YCBOEHHs Marepuajla BEIETCS PEryjsipHO B TEYEHHE BCErO0 CEMECTpa Ha MPaKTUYECKHX
(ceMuHapckux, 1a00paTOPHBIX) 3aHATHUSAX.

Ne
/o

CPEJACTBA OLIEHUBAHMUSI,
HCIIOJIb3YEMBIE ISl TEKYLIErO OLICHUBAHUS
nokazaTesisi GOPMHUPOBAHUS KOMIIETCHITUHI

OO6pazoBaTenbHbIC
pe3yabTaThl JUCIUILTUHBI

OuneHo4HbIe CPeACTBA IS TeKyIei
aTTecTaluu
OC-1 CamocrosrenbHas pabora
OC-2 CamocrosTenpHas pabota
OC-3 KontponbHas paboTta

OueHoYHBIE CPEICTBA /1J1 IPOMEKYTOYHOM
aTrecTamuu
3a4eT (IK3aMeH)
OC-4 3auer B popme ycTHOTO coOeceqoBaHus

OP-1. 3naer MeTObI KPUTUYECKOTO
aHaJIM3a U CUHTe3a MHPOpMAIII
OP-2 YMeeT npuMeHATh CUCTEMHBII
MOAXOJT JJIsl peIIeHus
MIOCTABJIEHHBIX 3a7a4

OP-3 Bnazgeer HaBbIkamMu peduiekcun
TI0 MTOBOTY COOCTBEHHOM U UyXOii
MBICIIUTENBHOM JESTeIbHOCTH

OP-4. 3naer posb 1 MecTO
MaTeMaTHKH B 00IIei KapTHHE
Hay4HOT'O 3HaHUS;
OP-5. 3Haer cTpyKTypy, COCTaB U
JMJAKTUYECKUE €JMHULIBI COAEPKaHUS




HIKOJIFHOTO Kypca MaTeMaTHKH.

OP-6 ymeer oOCyIIECTBIATE OTOOP
y4eOHOro  COAepXaHusi Uil €ro
pealm3ali B Pa3iMuHbIX (popmax
oOydyeHHss B  COOTBETCTBUM  C
COBPEMEHHBIMU  TPeOOBaHMSIMU K
00pa3zoBaHUIO.

OP-7 Bnazieer neiicTBueM
MPOEKTUPOBAHUS PA3IUUHBIX (OpPM
y4eOHBIX 3aHSTHH,

OP-8 BnazieeT HaBBIKOM MPUMEHEHUS
pa3NMYHBIX METOJOB, TIPHEMOB U
TEXHOJIOTUI B 00y4EHUU MaTeMaTHKe.

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAUMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
Mmartepuaia), a TaK >Ke€ HpOLEIypbl M KpPUTEPUM OLCHUBAHUS HMHIUKATOPOB JOCTHKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTarnax ux GOPMHPOBAHUS B MPOLIECCE OCBOCHUS 00pa30BaTEIHLHON
nporpaMMbl  npeictaBieHbl B (DOHJE OLIGHOYHBIX CPEACTB IS TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAllMU 1O JUCLMILIIUHE.

Mamepuansi, ucnonsb3yemsle 011 MEKyu €20 KOHMPOJia yCHesaemocmu
odyuarowuxca no OucyuniuHe

MaTepI/IaJ'ILI JI1 OpraHn3aliuu TGKYH_Ieﬁ aTTCCTalluM IIPCACTABJICHLI B m.5 IIporpaMMmal.
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. OCHOBHBIE METO/IbI TIOCTPOEHUI CEYEHNII MHOIOIPaHHUKOB B IIPOCTPAHCTBE.
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Mamepuansi, ucnons3yemole 01 RPOMEHCYMOUHO20 KOHMPOIA YCREe8AeMOCHU
oodyuarowuxca no OucyuniuHe

IIpuMepHBIH nepedYeHb BONPOCOB K IK3aMeHY
3ameuaTeNbHbIE TOUKU U IMHUYU TPEYrOJIbHUKA.
Teopema Menenas. Teopema UeBsl.
YeThIpexXyroJbHUKH.

OKpy»XHOCTH.

Meroa BCIOMOTaTeIbHOIO TPEYTOIbHUKA.
Meto1 BCIOMOTaTeIbHOM OKPYKHOCTH.

Meron miomanen.

Mertoa reoMeTpruuecKux mpeodpa3oBaHuil.
Teopus MOCTPOEHUI B MPOCTPAHCTBE.
ITocTpoeHue nepneHuKyJIspoB B IPOCTPAHCTBE.

Mertpuueckune 3aa4i Ha TIOCTPOEHUE CEUYEHUI.

[ToaTanmHO-BRIUUCIUTENBHBINA METO] PEIICHUSI CTEPEOMETPUUECKUX 3a/1ad.

MeTton 00BEMOB.

MeTton KIII0O4eBBIX 3a7a4.

BexTopHbIe CBOICTBA MIOCKUX (QUTYD.

B3anmHoe pacnosniokeHre TOUYEK Ha ITIOCKOCTH U B MPOCTPAHCTBE HA «SI3BIKE» BEKTOPOB.
BekTopHoe nmpu3Haku napaasiebHOCTU MPSMBIX U INTIOCKOCTEN B TPOCTPAHCTBE.
BekTopHble mpu3HaAKU NEPIICHIUKYISIPHOCTH MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
Brluucnenue yrioB Ha MIOCKOCTH U B IPOCTPAHCTBE C TTOMOIIBIO BEKTOPOB.
Brrunciienne paccTosiHUM Ha TIIOCKOCTH U B MPOCTPAHCTBE C TOMOIIBIO BEKTOPOB.
Pemenue 3aa4 muaHuUMETpUU U cTepeoMeTprn B appUHHON crcTeMe KOOpIHAT.
KoopauaaTtHBIN METO B KICCIICIOBAHNN B3aUMHOTO PACTIONOXKEHHS TOUEK U MPSMBIX Ha
IJIOCKOCTH.




24. KoopAMHATHBIN METO/ B MCCIIEIOBAaHUH B3aUMHOTO PACTIONIOKEHUSI TOYEK, MPSIMBIX U
MJIOCKOCTEW B TPOCTPAHCTBE.

25. MccnenoBanue Ha mapajieNIbHOCTh M MEPIEHAUKYIIPHOCTD MPSMBIX Ha MJIOCKOCTH
METOJIOM KOOPJIUHAT

26. VlccnenoBanre Ha MapajlieIbHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE METOJJOM KOOPIMHAT.

27. ITpuMeHeHre BEKTOPHOTO MPOM3BECHHS BEKTOPOB B 337a4aX CTEPCOMETPHH.

28. [IpuMeHeHre CMEeIIaHHOTO NMPOU3BEACHUS BEKTOPOB B 3a/1a4aX CTEPEOMETPHUHU.

29. IlpumeHeHue TEOpUH MPSIMOI Ha TUIOCKOCTH B 33Ja4aX IIAHUMETPHUH.

30. [IpumeneHnue Teopuu NPSMOIl U MJIOCKOCTU B MPOCTPAHCTBE B 337a4aX CTEPEOMETPUH.

B xoH1e n3yueHus JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHPOBAHUS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUHE080U OYeHKU Pabombl 00YYAIOUUXCSL

ITocemenne Pabora Ha
ITocemenue ..
N MPAKTUYECKHUX | MPAKTHYCCKUX | 3auéT
JIEKLIUHA o
3aHATHI 3aHATUAX
Pasz0aimioBka 1o 6x 1=6 10 x 1=10
152 6amna 32 damna
7 BHJIaM paboT OajuIoB OaJLI0B
cemectp | CymmapHbIit 6 6ayoB 16 6amnoB 168 Gamna 200 GamnoB
Makc. 0anI Max max max max

Kpumepuu oyenusanus pabomol obyuaiowe2ocs no umo2am cemecmpa

Banasl (2 3E)
«3aYTEHO) ooiee 100
«HE 3a4TEHO» 100 u meHee

6. MeToanyecKkue yKazaHus VIl 00y4alOLIMXCSl 10 OCBOCHHIO THCIMIIIMHBI

VYcnenrnoe u3yueHue Kypca TpeOyeT OT oOyJarolmuxcsl TOCEIICHUs JIEKIMM, aKTUBHOM
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHMi MpernojaBaTels,
O03HAaKOMJICHHSI C OCHOBHOM U JIOIIOJIHATEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBbHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXE€MaTHYHO, IIOCIEJ0BaTENIbHO U JIOTUYHO
(UKCUPOBATH OCHOBHBIE MOJIOKEHUS, BBIBO/BI, 0000IIeH!s, (OPMYIUPOBKH. B KOHIE JNeKkuun
npenojaBaTenb OcTaBisieT Bpemst (5 MHHYT) Uit TOro, 4roObl oOydaromuecs HMeTu
BO3MO>KHOCTb 33J]aTh YTOUHSIOIME BOMPOCHI 10 U3y4yaeMOMy MaTepuany. M3-3a HenocTarouHoro
KOJIMYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YOAE€TCS OCBETUTh B IOJHOM OOBEME,
IIO9TOMY TpENojaBarellb, IO CBOEMY YCMOTPEHHIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB, pEeKOMEHAYS Ty WM HMHYI0 Juteparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMAaTH3allMd 3HAaHUKH MO JUCHUUIUIMHE, HEO0O0XOIUMO
MOCTOSIHHO pa30uparh MaTepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B ciydae
HEOOXO0AMMOCTH 00paIaThCsl K MPENo1aBaTellio 3a KOHCYIbTalUeH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

ITpy moaroToBKe K MPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTtepHai 1o TeMe 3aHATHS (UCIOJIb30BATh KOHCHEKT JIEKIMH, U3yYUTh OCHOBHYIO JIUTEpPaTypy,
03HAKOMUTbHCS C JOMOJHUTEIBHON JIUTEPATYpOH, IPU HEOOXOIMMOCTH JTOTIOTHUTH KOHCIEKT, Jerast



B HEM COOTBETCTBYIOIIME 3alKMCh W3 JIMTEPATYPHBIX HCTOUYHUKOB). B ciydae 3arpynHeHuid,
BO3HHMKAIOIIMX IPU OCBOEGHHM TEOPETUYECKOT0 Marepuana, CTYIEHTY clieAyeT olOpaimarbes 3a
KOHCYJbTaIlMell K mpernogaBaTento. Mas Ha KOHCYJbTAIMIO, HEOOXOIMMO XOpPOIIO MpPOIyMaThb
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B nHavasie npakTUuecKOro 3aHITUS MPENoAaBaTelb 3HAKOMUT CTYJCHTOB C TEMOM, OTJIallaeT
IUTaH MIPOBEICHUS 3aHSATHS, BbIACT 337aHus. B TeueHHe OTBEJIEHHOIO BPEMEHHU Ha BBINOJIIHEHHE
pabOThI CTYIEHT MOXET OOPATHTHCS K TMPETOAABATEIO 32 KOHCYIbTAIMEH WK pa3bsiCHEHUsIMU. B
KOHIIE 3aHSTHS IPOBOAUTCS MIPUEM BBIOJHEHHBIX 3a/IJaHU, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTarhl BRINMOIHEHUS MPAKTUYECKUX 3/IaHUH OLIEHUBAIOTCS B OAJIax, B COOTBETCTBUU C
OaJIIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Ili1aHbl MPAKTHYECKHUX 3AHATHH
3anamue 1. 3amedarenabHble TOUKU U JIMHUU TPEYTOJIbHUKA.
Ienv: TloBTOpUTH CBOMCTBAa 3aMeyvaTeNIbHBIX TOYEK M JIMHUW TpeyrojbHHUKa. PaccMmorperh
3a/1a4M Ha IIpUMeHeHne TeopeM MeHnenas u YeBsl.
Pexomenpanmu Kk caMoCTOSITEIbHOM padoTe
1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.
2. IToBTOpUTH JICKIIMOHHBIM MaTepUal IO TEME 3aHATHUS.

3anamue 2. YetbipexyroabHUKkU. OKpYKHOCTH.

Ileny: TIOBTOPUTH OCHOBHBIE CBOMCTBA YETBIPEXYIOJIBHUKOB M OKpPYKHOCTH. PaccMmorpers
3aJa4y Ha IPUMEHEHHUE CBOWCTB M NPU3HAKOB YETBIPEXYTOJIBHUKOB, KaCaTEJIBbHBIX U CEKYIIHUX K
OKPYKHOCTH.

Pexomenganmm Kk caMoCTOSITEJIbHOM padoTe

1. [IpopaboTaTh MaTepHall Mo TEME MPAKTUIECKOTO 3aHITHSI.

2. I1oBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHATHS.

3anamue 3. OCHOBHBIE METO/IbI PEIICHUS 3314 IIJIAHUMETPUH.

I]enwy: 1I0BTOPUTH OCHOBHBIE METOJABI pEUICHUS 3ahad IUIAaHMMETpuH. HayduTbcs npuUMEHSTh
METO/Jbl BCIOMOIaTeJIbHOIO TPEYTrOJbHUKA, BCIIOMOTATEIBHOM OKPYXHOCTH, IUIOIIANAEH U
FeOMETPUUECKUX MPeoOpa3oBaHUM K PELICHUIO 3a7a4 TUIaHUMETPHH.

PexoMenganmu Kk caMocTOATeIbHOM padoTe

1. ITpopaGoTaTh MaTepual Mo TeME MPAKTUYECKOTO 3aHSATHSI.

2. I1oBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHATHS.

3anamue 4. IlocTpoeHMs B IPOCTPAHCTBE.

Ileny: 1l0o3HAaKOMHTBCS C TEOpPUEH IIOCTPOCHHM B mpocTpaHcTBe. Hayuurcs crpouth
NEPIEHIUKYIIAPHI B IPOCTPAHCTBE.

Pexomengaumm Kk caMoCTOSATEILHOM padoTe

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHSTHS.

2. IIoBTOpUTH JIEKIMOHHBIN MaTeprai IO TEME 3aHATHUSA.

3anamue 5. CeueHuss MHOTOTPAHHUKOB.

Ilenv: PaccMOTpPETh OCHOBHBIE METOJIaMHU IIOCTPOEHUI CE€YEHMH B mpocTpaHcTBe. HayuuTbes
peliaTh MEeTpUYECKUE 3a7aun Ha MOCTPOEHUE CEYEHUI B MPOCTPAHCTBE.

PexoMenganmuu k caMoCcToOATeIbHOM padoTe

1. [TpopabGoTaTh MaTepHall MO TEME MPAKTUICCKOTO 3aHITHSI.

2. IloBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHATHS.

3anamue 6. OCHOBHBIE METO/IbI PEILIEHUS CTEPEOMETPUUECKHX 3a1a4.
I]ens: I1oBTOPUTH OCHOBHBIE TEOPEMBI cTepeoMeTpun. Hayduurcs npuMeHsTb MeToJ 00bEMOB U
METO/1 KJIIOYEBBIX 33J1au K PEILICHUIO 3a1a4 CTEPEOMETPHH.



PexoMenganmnu k caMoCTOATEIbHOM padoTe
1. [TpopabGoTaTh MaTepHaII MO TEME MPAKTUUECKOTO 3aHATHSI.
2. IloBTOpUTH JIEKLIMOHHBINA MaTepUa 10 TEME 3aHITHSL.

3anamue 7-8. BextopHsblil MeTo pemenus 3anau EI'D mo reomerpum.

Ilenw: Tlo3HAaKOMUTBCA C BEKTOPHBIMHU CBOWMCTBaMHU U NpU3HAKaMu (UTYp Ha IJIOCKOCTH U B
npoctpancTtBe.  HayuuTbcs NDpUMEHSATH BEKTOPbl K PEIICHUIO 3a/ad IUIAHUMETPUHU U
CTEepEOMETPHH.

Pexomenganum Kk caMocTosiTe/IbHOM padore
1. IlpopaboTate MaTepHal MO TEME NPAKTUYECKOTO 3aHSTHUS.
2. IloBTOpUTH JIEKLIMOHHBIN MaTEpUAI I10 TEME 3AHATHUSL.

3anamue 9-10.Koopaunataelii MeTon pemenus 3anad EI'D mo reomerpun.

Iens:

IMPOCTPAHCTBE. Hay‘{I/ITI)CSI MNPUMCHATH MCTOA KOOpAMHAT K PCHICHUIO 3a/ad IJIAHUMCTPHUU

HOBTOpI/ITB OCHOBHBIC 3a/laiu B KOOpJAHMHATAaX, TCOPUIO pr[MOfI n IINIOCKOCTHU B

=

CTEPEOMETPUH.

PexoMeHanum K caMoCTOAITEJIbLHOM padoTe

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHSTHUS.
2. [1oBTOpUTH JIEKLIMOHHBIN MaTEpUaI 110 TEME 3aHATHUS.

IlepeyeHb OCHOBHOI M 10NOJTHUTEIbHOH Y4eOHOM quTepaTypsbl, UHTEepHeT-pecypcos,

He()ﬁXOJII/IMLIX AJisi OCBOCHHUSA JUCHUIIJIHHBI

1.

OcHoBHas JiuTepaTypa

Kpemep, H. III. Maremaruka s DOCTYNAKOIIKUX B 3KOHOMHYECKUE U JIPyrue BY3BI :
yuebHoe nocobue / H. I1I. Kpemep, O. I'. Koncrantunosa, M. H. ®punman ; pen. H. I11.
Kpemep. — M.: IOwnwutu, 2017. - 695 c— Pexum pocrtyma: - URL:
https://biblioclub.ru/index.php?page=book&id=683160.
[llenexora, JI.B. OOy4yeHue perieHuI0 CIOKETHBIX 3a/lad [0 MaTeMaTHKe : y4eOHO-
meroaunueckoe nocooue / JI.B. Illenexosa. - MockBa ; bepiun : Iupexr-Meaua, 2015. -
166 c. : [DneKTpOHHBII pecypc]. - URL:
http://biblioclub. ru/mdex php?page=book&id=274518.
Sumenés JI.T. Marematuka B mnpuMmepax U 3agadax Juisi noarotosku k EID u
nocryruienuto B BY3: Yuebnoe nocodue - M.: By3osckuii yuebnuk, HULl MTHOPA-M,
2022. - 336 c.. - Pexum pgocryma: http://znanium.com/catalog/product/500649,
https://znanium.com/read?id=400032.

JonosHuTeILHASA JTUTEpPaTypa
BopoOweB B. B. TpennpoBouHble BapHaHThI Ul KaueCTBEHHOM moaroroBku k EI'D mo
MateMatuke i yuanmuxcst 10-11 kmaccos / B.B. BopoObeB. - Mocksa : Jlupekt-Menna,
2014. - 48 c. . URL: http://biblioclub.ru/index.php?page=book&id=233960
bynak, b. A. Maremartuka: cOOpHHMK 3amad 1O YIIIYOJIEHHOMY Kypcy : ydeOHO-
MeTogudeckoe mocobue : [12+] / b. A. bynak, H. JI. 3onorapea, 1O. A. [TonoB ; moxg
pen. M. B. ®enotoBa. — M. : JIaboparopus 3uanwmii, 2020. — 329 c. : un. — (BMK MI'V -
LIKOJIE). Pexum JocTyma. —
URL: https://biblioclub. ru/mdex php?page=book&id=595231

HNuTepHeT-pecypcsl

1. ®enepanbhsbiii mopran Poccuiickoe obpazoBanue: hitp:// www.edu.ru
4.. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege OTkpbiThlii 6ank 3amganuii EI'D

5. http://alexlarin.net TperupoBounsie Bapuantel EI'D mo Mmatemarnke
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