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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnurnnuna «Pemenne 3agau EI'D 1o reoMeTpun MOBBIIIEHHONW CIOKHOCTH» OTHOCHTCS
K IMCIUIUIMHAM IO BBIOOpY YacTu, GOpMUPYEMOIl ydaCTHUKaMH 00pa30BaTEeIbHBIX OTHOIICHUH,
bioka 1. Jucuumiuuel (MOIynH) MOIyNs «3aJaddl MOBBIIMICHHOW CIOXKHOCTU B IIKOJBHOM
Kypce» yueOHOro 1mjiaHa OCHOBHOM IpodecCHOoHaIbHOM 00pa30BaTeIbHON MPOTrPAMMBI BBICILIETO
oOpa3oBaHMs — mporpaMMmbl OakamaBpuata ™0 HampaBieHH0 noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NMPOPUIIMHU MOATOTOBKH), HAIIPaBICHHOCTH (TTPO(HIIb)
oOpa3oBaTenbHON IporpaMMel «Maremaruka. THOCTpaHHBIH SI3BIK», OUHON (HOPMBI OOyUCHHS.

JucuuniuHa omnupaercss Ha pe3yiabTaThl 00ydeHus, CcGOPMUPOBAHHBIE B paMKax
nucuuruH: Anredpa. ['eometpust, UucnoBsie cucteMbl. MaTemaTuueckas Jioruka, JuckperHas
MaTeMaTuka, DJIeMeHTapHas MaTeMaTHKa, a TAaK)Ke y4eOHON MPAaKTUKHU 10 MAaTEMATHKE .

Pe3ynbrarhl n3ydeHuUs: AUCHUIUIMHBI SBJISIOTCS OCHOBOM ISl POXOKJACHUS TUCHUIUINH U
npakTuk: HayuHo-uccnenoBatenbckas padota, [loaroToBku K caue u ciaya rocyJapCTBEHHOTO
9K3aMeHa, BhimonHenue u 3ammra BeITyCKHON KBaTM(UKAITMOHHONW PabOTHI.

Ilepeyenb MIaHUPYeMbIX Pe3yJbTATOB 00yuyeHHs (00pa3oBaTeJbHBIX Pe3yJbTATOB)
1O JUCIHUIJINHE

Leabl0 OCBOGHUA [UCHUIUIMHBI SBISIETCS TMOATOTOBKA y4yuTeNns K  Oyaymiei
poEeCCHOHAIBHON JIeATEIbHOCTH: (POPMUPOBAHKUE CIIOCOOHOCTH K MPEMOIaBaHUI0 MAaTeMaTHKU
KaK B OOBIYHBIX OOIICOOpa30BaTEBHBIX KJIacCaX, TAaK M B KJIACCaX C YIITYOJICHHBIM H3y4eHUEM
MaTE€MaTUKH.

3agaveidi OCBOCHUS JUCHUIUIMHBI SBJIICTCS TOATOTOBKA 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 pesynprare ocBOGHHS HpPOrpaMmbl OOYYAIOIIMKCS OJDKEH OBJIAAETh CIEAYIOIIMMHU
pedynpraTamMu  oOyueHuss (B TaOjuie MpEeACTaBICHO COOTHECEHHE 00pa30BaTEIbHBIX
Pe3yabTaToOB O0YUCHHUS 110 AUCIUIUIMHE ¢ HHAUKATOPAMH JOCTH)KEHUS KOMIIETCHIINH )

Komnerenuus u OO0pa3zoBarenbHble Pe3yIbTaThl JUCLUIUIUHEI

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 pediiekchu
KPUTUYECKUH aHAIU3 | U CHHTE3a HOAXOJ JUIs PEIIEHNsT | TI0 ITOBOZLY
U CUHTE3 nHpopMaLuu MIOCTABJIEHHBIX 33714 | COOCTBEHHOM U UY)KOI
uHpopManuy, MBICTIUTETBHOM
PUMEHSTh NEeATEIbHOCTH

CUCTEMHBIN TIOIXO
JUTSL peIIeHUs
MIOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumensier
aoruyeckue 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
3aad.

IIK-1.1. 3naer
CTPYKTYpY, COCTaB
U AUJIaKTUYECKUe

€ IMHHIIBI
MPEIMETHOM
obnacTu
(mpemnoiaBaeMoro
npeaMeTa).

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

P1'0C 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
aKaJeMHYeCKHX 4YacoB,
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Conep:xxaHue JUCHUIUIMHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3jeaM) ¢ 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

KomnuyectBo yacoB no ¢popmam
OpraHu3anyu 00ydeHHs
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[TnaHuMeTpuvecKue 3aaadu EI'D 1moBbIIIEHHONI 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.

3ameuaTesIbHbIE TOUKH U 3aMEUYaTeNIbHbIE IMHUU MHOTOYTroJIbHUKOB. TeopeMmbl Menenas u UeBsl.
OxpyxkHocTH. OCHOBHBIE METO/IbI PELLICHUS IUIAHUMETPUUECKUX 3ajau.

2. Crepeomerpuueckue 3a1aun EI'D noBbllleHHOM CJIOKHOCTH.

[Toctpoenus B npoctpancTBe. CeueHusi. OCHOBHBIE METO/Ibl PEILIEHUS CTEPEOMETPUUYECKUX
3a/1a4.

3. BexTopHbIii M KOOPAUHATHBINH MeToAbI pemieHus 3aaa4 EI'D nmo reomerpuu

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

4. TlepeyeHb y4eOHO-MeTOIHYECKOro o0ecnedeHHUsl UIs1 CAMOCTOSITeJIbHON padoThI
o0yuyauuxcst Mo JUCHUNJINHE

CamocTosTenbHast paboTa CTYAEHTOB SBJISETCSl 0c000i1 Gpopmoii opraHu3ai y4eOHOro
npolecca, MpPEACTaBIsAIomas CcoO0OW IUIAHMPYEMYl0, IO3HABaTelbHO, OPraHMW3allOHHO M|
MCTOANYCCKHU HalpaBIIEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHUKCHHEC
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsIeMyl0 0e3 MpsAMOH TOMOIIM  IpernojaBaTess.
CamocrosiTenbHas padoTa CTYAEHTOB SIBISICTCS COCTABHOM 4acThlO0 y4eOHOW pabOTHI M MMeeT
LENIBI0 3aKpelyieHne U YriyOJeHue MOJydyeHHbIX 3HAHWM M HaBBIKOB, MTOMCK U MpHOOpeTeHne
HOBBIX 3HaHI/II\/'I, a TaKXXE€ BBIIIOJIHECHHEC yqe6H1>1x 3a)IaHHﬁ, IMOATOTOBKY K NPEACTOAIINM 3aHATHAM
U 9Kk3ameHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JTIOKJIAZI0B, BBITIOJIHEHHE TBOPUYECKHUX, WHIAMNBUIYAJTbHBIX 3aJIaHHM B COOTBETCTBHH C Y4EOHOMU
IporpaMMoil (TeMaTHYECKUM IIJIAHOM U3Yy4YSHMsI AUCHUIUIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh TIPEJIO’KEHA TperojaBaTeseM Wi n30paHa caMHM CTYISHTOM, HO MaTepual
BBICTYIUICHUSI HE JOJDKEH IyOJIupoBaTh JIGKIMOHHBIM Matepuan. PedepaTuBHbIH MaTepual
CITY)XHUT JOTOJHUTEILHOW WH(pOpMAIHME i padOThl HA MpaKTUYECKHX 3aHATHsAX. OCHOBHAas
1eJIb JAHHOTO BHJa pabOThI COCTOUT B 00YYEHHH CTYJCHTOB METOJIaM CaMOCTOSITEILHON paboThI
C y‘-Ie6HI)IM MaT€prajioM. 21.]'[5{ INOJTHOTBI YCBOCHHA TEM, BBIHCCCHHBIX B IPAKTUYCCKUEC 3aHATHA,




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

3amaHus  JUIL CaMOCTOSITENBHOM  pabOThl  MPEayCMAaTpUBAIOT  HCIIOJIBb30BaHUE
HEOOXOIMMBIX TEPMHUHOB M TIOHATHH 1O mpobiemaTuke Kypca. OHHM HalenMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro
MaTepuaia 1 JIEKTPOHHBIX HCTOYHUKOB MH(OPMALNH, WITIOCTPATUBHBIX MATEPUAIIOB. 3aIaHUs
[0 CaMOCTOSITEJIbHOH paboTe JaroTcs IO TeMaM, KOTOpble TPeOYyIOT OMOJIHUTETbHON
MPOPabOTKHU.

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

AyIuTOpHAs CaMOCTOSTENbHAS paboTa OCYIIECTBIsIETCS B ()OPME BBITIOJTHEHHUS TECTOBBIX
3aJaHUi, Keic-3a/1a4, NHCBMEHHBIX MPOBEPOYHBIX padOT MO JUCHUIUIMHE. AyIUTOpHAS
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWC-3ahay MO pasjeiam
JIMCIIUTIIHHBL.

BreaynutopHas caMocTosTENIbHAS pab0oTa OCYIIECTBISIETCS B PEIICHUH 33124 (JOMAIIHUX

3a1aHUi1) TI0 U3y4aeMbIM TEMaM;

OC-1. Camocmoamenvhnas paboma

1. JIBe CTOPOHBI TPEYrOJIbHUKA COOTBETCTBEHHO PaBHbI 6 1 8. MeauaHbl, IPOBEIEHHBIE K
3TUM CTOpPOHAM, NepIeHAUKYIApHbI. Haliaure miomans TpeyrojbHUKa.
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=T7:8.

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

r
OTHOLLIEHUE TMEPUMETPOB TpPeyroiabHUKoB A1B81C1 u ABC paBHO E, rae I u R — paguycel

COOTBETCTBEHHO BIIMCAHHOM U ONMMCAHHOMN OKpPYKHOCTEN 0K0JIO TpeyroiabHuka ABC.
0C-2. Camocmoamenvhnas paboma

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

2. Ilnomanp ocCHOBaHMS MPAaBHILHON YeTHIPEXYroibHOM mupamuasl SABCD paHa 64.

a) [Toctpoiite npsmyto nepecedeHus miaockoctu SAC 1 IIIOCKOCTH, MPOXOAsLIeH yepe3
BEPIINHY S ATOI MUpaMuIbl, CEpeTMHY CTOPOHBI AB 1 1eHTp ocHoBanus. 0) Haiimute
U101 b OOKOBOI MOBEPXHOCTH ATOM MUPAMUIBI, €CIIH TUIOIAAb CEYEHUS TUPaMU/IbI
miockocTeio SAC paBHa 64.

OC-3. Konmpoavnas paboma
Pemnts 3a1aun BEKTOPHBIM U KOOPJAMHATHBIM METOJIaMU

1. B mpasunsHo# TpeyronbHoit npuzme ABCA1B1C1 Bce péOpa paBhel 1. a) Jlokaxute, 4To
npsimasi AB1 mapartenpHa npsMoid, mpoxo e uepes cepenunbl otpe3koB AC u BCi.
6) Haitnure xocunyc yria mexxay npssmeiMu AB1 u BCi.

2. B mpaBmibHOM deThipéxyronpHoi mupamue 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.

OC-4 Tecm
IIpumepHBIE BOIIPOCHI:

1. B npsmMoyroiabHOM TpeyrojbHUKE KaTeT paBeH 7, a TunoTenysa — 25. Paguyc
BIIMCAHHOW B TPEYTOJIbHUK OKPYKHOCTH paBeH
a)4;B) 10;¢) 3; n) 5; e) 2.

2. Koopaunatel Bektopa 71 = 2d — 5b, rae @{1; —6} u b{—2; 4}, paBHbi. ..

3. Koopaunater Bepmuasl D mapamtenorpamma ABCD, roe A(2;3), B(3;9) u
C(4; —5), paBHbL...

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYemcs
UCNOJIb306aMb YUEOHO-MEeMmOOUYeCKUue Mamepuabl:

I'myxoBa H.B., ®onmnanosa E.B. OnumnuanHble ¥ HUCClIEOBAaTEIbCKUE 3a/ayd B O0ILEM U
npodeccCHOHaTbHOM MaTeMaTUYecKoM o00pa3oBaHMM: y4eOHOe mocoOue s MOATOTOBKU
MarucTpoB M OakaJaBpOB HamIpaBieHUs MOAroToBKH «llemarornyeckoe oOpazoBaHHeE» (HUIUKO-
MaTemMaruueckoro npoduist — YiubsHoBck. YAl IIY um. U.H. Yaesanosa. 2018 — 66 c.

I[IpumepHble OLIEHOYHbIE MAaTepHAJbl /Il TMPOBEAeHHS TeKYylIero KOHTPOJSs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlMH 00y4aIOIMXCH M0 IMCUUILIHHE

Opranusanys ¥ NpoBeJieHNe ATTECTALMM CTY/AeHTa

®I'OC BO opueHTHpOBaHBl NPEUMYIIECTBEHHO HE Ha COOOILEHHE O0ydarolemMycs
KOMIUIEKCAa TEOpPeTHUYECKHX 3HaHWI, HO Ha BbIPAaOOTKY Yy OakajaBpa KOMIIETEHUUH —
JUHAMHYECKOro Habopa 3HAHUM, YMEHUI, HABBIKOB M JIMYHOCTHBIX KaYeCTB, KOTOPHIE TIO3BOJISAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE TPYyAa M YCHEIIHO MpO(ecCHOHATBHO
peaT30BbIBATHCA.

B mporiecce onenku 0akanaBpoB HEOOXOAMMO MCIOJIB3YIOTCS KaK TPAAUIIMOHHBIC, TaK U
MHHOBAIIMOHHBIE THIbI, BUJIBI U (GOpMbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuIOHHbIE
CpeICTBa COBEPIICHCTBYIOTCS B pyClieé KOMIIETEHTHOCTHOTO IIO/XOJa, a WHHOBAI[MOHHBIE
CpeZCTBa aIalITUPOBAHBI JUISl TOBCEMECTHOTO MPUMEHEHUS B POCCUICKON BY30BCKOI MpaKTHKE.

e nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHUS 00Pa30BaTEIbHOW MPOTPAMMBI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpoMe:kyTouHasi aTTeCTAUMsA OCYIIECTBISIETCS B KOHIIE CEMeCTpa U 3aBepIiaeT
U3y4yeHHE JMCLUUIUIMHBI, TOMOTaeT OLIEHUTb KPYIHbIE COBOKYMHOCTH 3HAaHUM W YMEHMI,
(dbopMHUpOBaHKE OTIPEACIICHHBIX KOMIIETEHITUH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUSA SBJSIOTCS: JIOKJIAQA, TECThl IO
TEOPETUYECKHM BONpOCaM JUCHUIUIMHBI, 3allUTa NpakTU4ecKux pador u T.m. KoHTpoib
YCBOGHHSI MaTepuaia BEHETCS PErylsipHO B TEYEHHE BCETO CeMecTpa Ha IPAKTHYECKUX
(ceMuHApCKUX, TaOOPATOPHBIX ) 3aHATHUSX.

Ne CPEJACTBA OLHIEHUBAHUA, OO0pazoBaTenbHbIE
n/m UCTIOJIb3YEMbIE JIJISl TEKYIIErO OIEHHBAHMUS pe3yabTaThl TUCIIHTLIHHEI
nokasaressi pOpMHUPOBAHUS KOMITETEHLIUU
OueHoYHbIE CPEACTBA AJs TeKYLIeH OP-1. 3Haer MeTOABI KPUTHYECKOTO
aTTecTaluM aHaJ3a 1 CUHTE3a HHPOPMALIUU
OC-1 CamocrostenbHas paboTa OP-2 YMeeT npuMeHsTh CUCTEMHBII




OC-2 CamocrositenpHas paboTa
OC-3 KontposnbHas padora
OC-4 Tect

OueHo4YHbIE CpeCTBA AJIA IPOMEKYTOUYHOM
aTTecTanuu
3ayeT (3K3aMeH)
OC-5 3auer B hopMe ycTHOTO coOeceTIoBaHUs

MOAXOJ1 AJIsl pelIeHus
MIOCTABJICHHBIX 3a/1a4

OP-3 Bnaneer HaBbIkamu pediiekcun
TI0 MTOBOY COOCTBEHHOM U 4yXOii
MBICITUTEIILHOM 1S TeNbHOCTU

OP-4. 3naer posb 1 MECTO
MaTreMaTHKU B OOILIEeH KapTHHE
HAYYHOTO 3HAHUS,
OP-5. 3Haer CTpyKTypy, COCTaB U
JIMAAKTUIECKUE €IMHUIIBI COIePIKaHUS
IIKOJIFHOTO Kypca MaTeMaTHKH.
OP-6 ymeer OCYyILECTBISATb OTOOP
y4eOHOro  Cofep)KaHusi Uil €ro
pealm3ali B Pa3iMuHbIX (popmax
o0ydyeHHssT B  COOTBETCTBUM  C
COBPEMEHHBIMU  TPeOOBaHMSIMU K
00pa3zoBaHUIO.
OP-7 Bnazieer neictBueM
IPOEKTUPOBAHUS PA3IIMIHBIX (OPM
y4eOHBIX 3aHSTUH,
OP-8 Bnageer HaBBIKOM IPUMEHEHUS
pPa3IUYHBIX METOIOB, TIPUEMOB U
TEXHOJIOTHH B 00y4EeHHH MaTeMaTHKe.

Onucanue OIEHOYHBIX CPENCTB M HEOOXOAUMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
Mmarepuaia), a TaK >K€ HpOLeIypbl M KPUTCPUU OLCHUBAHUS WHIUKATOPOB JIOCTUKEHHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTarnax ux GOPMHPOBAHUS B IPOLIECCE OCBOCHUS 00pa30BaTEIHLHON

nporpammbl IIPCACTABJICHbBI B doHpe OlLEHOYHBIX

CpeaAcTts sl TCKYLIEro KOHTPOJIA

YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALMU IO JUCUUILIAHE.
Mamepuansi, ucnonv3yemoie 01 MmeKyuie20 KOHMpPONA yCneeaemocmu
odyuarouwuxca no oucyuniune
Martepuainsl 411 OpraHu3aluy TEKYIIEH aTTecTalliy IpeICTaBlIeHbI B 1.5 MPOrpaMMBI.

Mamepuanwi, ucnonv3yemoie 011 RPOMEHCYHOUHO20 KOHMPOJIA YCNECAEMOCHIU
oodyuarowuxca no oucyuniune
OC-5 3auem 6 ghopme ycmnozo cobecedosanusn
IIpuMepHBbIi HepeYeHb BONPOCOB K 324€eTy

3ameuaTeNbHbIE TOUKU U IUHUU TPEYrOJbHUKA.
Teopema Menenas. Teopema UeBsl.
YeThIpexyroJbHUKN.

OKpyXHOCTH.

Meroa BCIOMOTaTeIbHOTO TPEYTOJIbHUKA.
Meroa BCIOMOraTeIbHOW OKPY’KHOCTH.

Meton miomanen.

Metos reoMeTpruuecKux mpeodpa3oBaHuil.
Teopus MOCTPOEHUI B MPOCTPAHCTBE.

10 ITocTpoeHune nepneHuKyJIsIpoOB B IPOCTPAHCTBE.

©CoNoR~WNE

11. OcHOBHBIE METOJIBI TOCTPOSHUHN CEYCHNIT MHOTOTPAHHUKOB B TIPOCTPAHCTBE.

12. Metpuueckue 3a1a4il Ha IOCTPOCHHUE CEUCHUH.

13. TTosTanmHO-BEIYUCIUTEIBHBIA METOJT PEIICHUS CTEPEOMETPHUYCCKHX 3a]1ad.

14. Merox 00bEMOB.




15. Meroa Ki0YeBBIX 3a/1a4.

16. BexTopHBIE CBOICTBA MIJIOCKUX QUTYD.

17. B3anMHOE pacrnoio’KeHHe TOYCK Ha MIOCKOCTU U B TIPOCTPAHCTBE HA «SI3BIKE» BEKTOPOB.

18. BexTopHOE MpU3HAKY MMapaJlIeIbHOCTH MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

19. BexTopHbIe PU3HAKH MEPIICHIUKYISIPHOCTH MPSIMBIX M IJIOCKOCTEH B TIPOCTPAHCTBE.

20. BpruncieHue yrioB Ha IIOCKOCTH U B POCTPAHCTBE C TIOMOIIIbIO BEKTOPOB.

21. BeuuciaeHne paccTOSHUIN Ha MIIOCKOCTH U B TIPOCTPAHCTBE C IMTOMOIIBIO BEKTOPOB.

22. Perienue 3aja4 IaHUMETPUU U cTepeoMeTpur B ahpPUHHON crucTeMe KOOpIMHAT.

23. KoopaAuHATHEII METO/I B MCCIICIOBAaHUH B3AaUMHOTO PACIIOIOKEHHS TOYCK U MPSMBIX Ha
MJIOCKOCTH.

24. KoopAMHATHBIN METO/I B MCCIICIOBAaHUH B3aUMHOTO PACTIONIOKEHUSI TOYEK, MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE.

25. WccrienoBanre Ha apauIeIbHOCTh U EPIICHANKYISIPHOCTh MPSIMBIX Ha TUIOCKOCTH
METOJIOM KOOPJIMHAT

26. MccrnienoBanue Ha apauieIbHOCTh U MEPIIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE METOJIOM KOOPIMHAT.

27. ITpuMeHeHrEe BEKTOPHOTO IMPOM3BEICHHS BEKTOPOB B 337a9aX CTEPCOMETPHH.

28. [IpuMeHeHre CMEeIIaHHOTO MPOU3BEACHHS BEKTOPOB B 33/1a4aX CTEPEOMETPHUHU.

29. [IpuMeHeHre TEOPUH MPSMOM Ha TUIOCKOCTH B 33/1a4aX TUTAHUMETPHH.

30. [Ipumenenue Teopuu MPSMOIl U MIOCKOCTU B MIPOCTPAHCTBE B 337a4aX CTEPEOMETPUH.

B xoH1e n3yueHHs JUCUUIUIMHBI [TOJIBOATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIUOHHBIX U
NPAaKTUYECKHUX 3aHATUAX IyTEM CYMMHUPOBaHHS 3apab0TaHHBIX O0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUHE080U OYeHKU pabombl 00YYAIOUUXCSL

ITocemenne Pabora Ha
ITocemenune ..
o MPAKTUYECKHUX | MPAKTHYCCKUX | 3auéT
JIEKIIAHA N
3aHATHI 3aHATUAX
Paz0amioBka 1o 6x 1=6 10 x 1=10
152 6amna 32 damna
7 BUJaM paboT OajuIoB OajuIoB
cemectp | CymmapHbIit 6 6ayoB 16 6amnoB 168 Oanna 200 GannoB
Makc. 0anI Max max max max

Kpumepuu oyenusanus pabomol obyuaiouecocs no umozam cemecmpa

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

6. MeToanyecKkue yKazaHus VIl 00y4alOLIMXCSl 10 OCBOCHHIO THCHMIIIMHBI

VYcnennoe u3ydeHne Kypca TpeOyeT OT 0OyJaromuxcsi TOCEIICHUs JIEKIINM, aKTHBHOM
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHMS BCEX YUEOHBIX 3a/JaHUM mpenojaBaress,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBHOM pabOThl 00yYaroluxcs,
TpeOytomiasi HaBBIKOB M YMEHHsSI KpaTKO, CXEMaTHYHO, IIOCIEJ0BAaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOXKEHUS, BBIBOABI, 00001IeHus, (HOpMYIUPOBKH. B KoHIE nekuuu
npenojaBaTenb oOcTaBisieT Bpemst (5 MHHYT) Uit TOro, 4roObl oOydaromuecs HMeTu
BO3MO>KHOCTb 33J]aTh YTOUHSIOLME BOMPOCHI 10 U3y4yaeMOMy MaTepuany. M3-3a HenocTarouHoro



KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOpbIE TEMBl HE YIAETCs OCBETUTh B IIOJHOM OOBEME,
IIOITOMY TPENOoAaBareNb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENILHYIO PabOTy CTYJEHTOB, PEKOMEH/YS Ty WJIM MHYIO JuTeparypy. Kpome storo, mis
JYy4IIEro OCBOEHHUsS Marepuajga M CUCTEMAaTH3allud 3HAaHWH 10 JUCLUIUIMHE, HEO00XOJMMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusiM. B ciyuae
HEOOXO0AMMOCTH 00palaThCsl K IMPENnoiaBaTellto 3a KOHCYIbTalueH.

IToaroroBka K NpaKTHYEeCKHM 3aHATHSAM.

IIpn moaroTroBke K IPAKTUYECKUM 3aHATHSAM CTYAEHT JOJDKEH HM3Y4UTh TEOPETUYECKUN
MaTepuai 1o TeMe 3aHATUS (UCIOJIb30BATh KOHCIEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS C JOMOJIHUTEILHON JIMTEPATypOi, IIPHU HEOOXOIUMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHMKOB). B ciyyae 3arpynHeHui,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOr0 MaTepHaia, CTYAEHTY clielyeT oOpamarbcs 3a
KOHCYJbTAIlMel K mpernogaBaTento. Mas Ha KOHCYJbTAIMIO, HEOOXOIMMO XOpPOIIO MpPOIyMaThb
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauaze npakTH4ecKkoro 3aHATHs IIPEN01aBaTeIb 3HAKOMUT CTYIEHTOB C TEMOM, OIJlallaeT
IUIaH IIPOBEICHUS 3aHATHS, BBINACT 3aJaHus. B TeueHue OTBENEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTellio 3a KOHCYJIbTallel Win pas3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3ajaHuil, cobeceJ0BaHUE CO CTYIEHTOM.

Pe3ynbraThl BHIIOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B OaJljIax, B COOTBETCTBHHU C
OaITbHO-PEUTUHIOBOI CUCTEMOI yHUBEpCUTETA.

I1nanbl NPaAKTHYECKUX 3aHATHI
3anamue 1. 3ameuatenbHble TOYKU U JIMHUU TPEYTOJIbHUKA.
Ileny: TloBTOpUTH CBOWCTBA 3aMeuyaTeNbHBIX TOYEK M JMHUN TpeyroibHHMKa. Paccmorpersb
3a/1a4M Ha IIpUMeHeHne TeopeM MeHnenas u YeBsl.
Pexomenganmu Kk caMoCTOSITEJIbHOM padoTe
1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.
2. IToBTOpUTH JIEKIMOHHBIN MaTepUai 1o TeMe 3aHsTHUs.

3anamue 2. YetbipexyroabHUKU. OKpPYKHOCTH.

Ileny: TIOBTOPUTH OCHOBHBIE CBOMCTBAa YETBIPEXYTOJIBHUKOB M OKpPYKHOCTH. PaccMoTpers
3a/la4i Ha PUMEHEHHUE CBOMCTB U NPU3HAKOB YETHIPEXYTOJIbBHUKOB, KaCAaTENbHBIX U CEKYIIHUX K
OKPYKHOCTH.

PexoMenganmu Kk caMoCTOATeIbHOM padoTe

1. IlpopaboTtate MaTepuai 1o TeMe MPaAKTUYECKOTO 3aHSTHSL.

2. IloBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHATHS.

3anamue 3. OCHOBHBIE METO/IbI PEIICHNUS 3314 IIJIAHUMETPUU.

I]enwy: 1I0BTOPUTH OCHOBHBIE METOJABI pEUICHUS 3aAad IUIAaHMMETpuH. HayduTbcs npuMeEHSTh
METO/Jbl BCIOMOIaTEJIbHOTO TPEYrOJIbHUKA, BCIIOMOTaTEJIBHOM OKPYKHOCTH, IUIOIIAJEH U
T€OMETPUUYECKHUX MPEe0OpPa30BAHMI K PEIICHUIO 33/1a4 IJIAHUMETPHUH.

Pexomenganum K caMoCTOSITeIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHITHSI.

2. IIoBTOpUTH JIEKIMOHHBIN MaTEpUaI 110 TEME 3aHATHSL.

3anamue 4. IlocTpoeHMs B IPOCTPAHCTBE.

Ilenw: Tlo3HAaKOMHUTBCS C TEOpPUEH IMOCTPOCHHW B mpocTpaHcTBe. Hayuurcs crpouts
NEPIEHIUKYJISAPBI B IPOCTPAHCTBE.

PexoMenganmu K caMoCTOATEILHOM padore

1. IlpopaboTath MaTepHal Mo TeME NPAKTUYECKOTO 3aHITHUS.

2. IIoBTOPUTH JIEKLIMOHHBIN MaTepral IO TEME 3aHATHUSA.



3anamue 5. CeyeHrss MHOTOTPaHHHUKOB.

Ilenv: PaccMOTpETh OCHOBHBIE METOJIaMH MOCTPOCHUN CEUYEHUH B MpOCTpaHCTBe. HayuuThes
peniaTh METPUUECKHE 3a7]a4M Ha OCTPOCHHUE CEUYCHUN B MPOCTPAHCTBE.

PexomeHpanmu Kk caMoCTOSITEJILHOM padoTe

1. [IpopaboTtarh MaTepual Mo TEME MPAKTUUYECKOTO 3aHITHSI.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall IO TEME 3aHATHS.

3anamue 6. OCHOBHBIE METO/IbI PEILICHUS CTEPEOMETPUYECKUX 3a1a4.

I]ens: 11oBTOPUTH OCHOBHBIE TEOPEMBI CTepeoMeTpuu. Hayunrcs npuMeHsTh MeTol 00bEMOB U
METOJ| KIHYEBBIX 3a7a4 K PEIIECHUIO 331a4 CTEPEOMETPHUU.

PexomeHnganum Kk caMocTosiTe/IbHOM padore

1. IlpopaboTath MaTepHal Mo TEME NPAKTUYECKOTO 3aHSTHUS.

2. IloBTOpUTH JIEKLIMOHHBINA MaTepUa 10 TEME 3aHITHSL.

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

Ilenv: I103HaKOMUTBCS C BEKTOPHBIMHM CBOMCTBaMHU M IpHU3HAKaMU (UIYp Ha IJIOCKOCTU U B
npoctpaHcTBe.  HayduuTbcsi NpPUMEHATh BEKTOPbl K PEUICHUIO 3aJad IUIAHUMETPUH U
CTEPEOMETPUH.

PexoMeHnaanum K camocTosiTeJIbHOM padoTe

1. IlpopaboTath MaTepHal Mo TeME NPAKTUYECKOTO 3aHSTHUS.

2. [loBTOpUTH JIEKLIMOHHBIN MaTEpUaI 110 TEME 3aHATHUS.

3anamue 9-10.Koopaunatuelii MeTos pemenus 3anau EI'D mo reomerpum.

Ilens: 1lOBTOpPUTH OCHOBHBIE 3aJaud B KOOPJAUHATAX, TEOPHIO NPSAMONM M IUIOCKOCTH B
npocTpancTBe. HayuuThcs NPUMEHSATh METOJ KOOPAMHAT K PEUICHHIO 3ajad IJIaHUMETPUU U
CTEpEOMETPUH.

PexoMeHnaanum K camocTosiTeJIbHOM padoTe

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHSITHUS.

2. [1oBTOpUTH JIEKLIMOHHBIN MaTEpUaI 110 TEME 3aHATHUS.

IlepeyeHb OCHOBHOI M 10NOJTHUTEIbHOH Y4eOHOM uTepaTypsbl, UHTEepHEeT-pecypcos,
He00XOUMBIX /11l OCBOCHHUS TUCHHUILINHBI
OcHoBHas JInTepaTypa

1. Kpemep, H. III. Maremaruka A MOCTYHNAIOUIMX B KOHOMHUYECKHE M JAPYTU€ BY3BI :
yuebHoe nocobue / H. I1I. Kpemep, O. I'. Koncrantunosa, M. H. ®punman ; pen. H. I11.
Kpemep. — M.: IOwnwutu, 2017. - 695 c— Pexum nocrtyma: - URL:
https://biblioclub.ru/index.php?page=book&id=683160.

2. lllenexoma, JI.B. OOydeHue peHICHUIO CIOKETHBIX 3a/1ad 10 MaTeMaTHKe : y4eOHO-
meroanueckoe nocooue / JI.B. Illenexosa. - MockBa ; bepaun : Iupexr-Meaua, 2015. -
166 c. : [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=274518.

3. SumenéB JI.T. MaremaTnka B mnpuMepax M 3agadax sl NOArotoBku Kk EID wu
nocryruienuto B BY3: Yuebnoe nocodue - M.: By3osckuii yuebuuk, HUL[ UHOPA-M,
2022. - 336 c.. - Pexum pgocryma: http://znanium.com/catalog/product/500649,
https://znanium.com/read?id=400032.

JdonmosHuTEIbHAS JIUTEPATYPaA

1. BopoOweB B. B. TpeHupoBouHble BapHaHThI JUIsl KaueCTBEHHOH moArotoBku k EI'D mo
Marematuke i ydanuxcst 10-11 kmaccos / B.B. BopoObeB. - Mocksa : Jlupekt-Menna,
2014. - 48 c. . URL: http://biblioclub.ru/index.php?page=book&id=233960



https://biblioclub.ru/index.php?page=book&id=683160
http://biblioclub.ru/index.php?page=book&id=274518
http://biblioclub.ru/index.php?page=book&id=233960

2. bynmak, b. A. Maremaruka: cOOpHHMK 3agad 1O YrIyOlI€HHOMY Kypcy : ydeOHO-
Meroandeckoe mocooue : [12+] / b. A. bynak, H. /. 3onotapesa, 1O. A. IloroB ; non
pea. M. B. ®enortoBa. — M. : Jlaboparopus 3uanwuii, 2020. — 329 c. : un. — (BMK MI'V -
HIKOJIE). - Pexum JIOCTyTA. —
URL: https://biblioclub.ru/index.php?page=book&id=595231

HHTepHeT-pecypcesl
1. ®enepanbubiii mopran Poccuiickoe obpaszosanwme: hitp:// www.edu.ru
4.. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege OTkpbiThlii 6aHk 3amanuii EI'D
5. http://alexlarin.net TpeaupoBounbic Bapuantsl EI'D mo MmaTeMaTHke
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JlucT cornacoBanus paboyeil MporpamMMeI
y4eOHOM JUCLUIIAHBI

Hanpagiienune noarorosku: 44.03.05 Ilexarornueckoe odpasopanue
Ipoduas: Matematuka. UnocTpaHHblii A3BIK

Pabouas nporpamma Pemenne 3anau EI'D no reomerpru noBbimeHHoH
CJIO’KHOCTH

CocraBureas: T.H. Kypenepa — YabsnoBck: Yal'llV, 2023.

[Tporpamma cocTaBineHa ¢ ydeToM (elepalbHOrO TI'OCYAapCTBEHHOIO
00pa3oBaTeIbHOrO ~ CTaHAapTa BbIcIIero o0pa3oBaHHMs 10  HAIPaBICHHIO
MIOAATOTOBKH 44.03.05 Tleparormueckoe oOpasoBanHue (C ABYMsS IPOUIIMHU
IIOATOTOBKH), Npoduns MNOAroToBKH «Marematuka. MHOCTpaHHBIN — SI3BIK»
yTBEpX/IEHHOTO MuHHCTEpPCTBOM 00pa3oBanus u Hayku Poccuiickoit ®Penepauuy,
¥ B COOTBETCTBHH C y4eOHbIM IITAHOM.

CocraBurenu Iﬁu Q\ T.H. Kypenesa (1o/iucs)
b —

Paboyast mporpamMma y4ueGHO# AUCIMIUIMHEI (MPAKTHKH) OJOOpeHa Ha 3aceJaHuH
kadenps! BeIcIuei Matematuku "23" mas 2023r., npotokon Ne 10
3aBenyroumii kadeapoit
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[Iporpamma paccMoTpeHa ¥ ox00peHa Ha 3aceJaHUM YUYEHOro coBeTa (akynbrera
hHU3MKO-MAaTEMAaTHYECKOr0 U TeXHOJOruyeckoro obpazoBanus "26" mas 2023 r.,
npotokox Ne 5
Ilpencenatens ydeHOro coBeTa ¢akynpTeTa (QHU3UKO-MAaTEMaTHYECKOIO0 W
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