[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WNO: Haymosa Hatanus AnekcaHapoBHa

[lomxHocTb: PexTop

[lata nognucanns: 24.10.2024 14:21:41

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:

6b5279da4e034bff679172803da5b7NIIFEBEC TEPC TBO OBPA30BAHMSA MOCKOBCKOM OBJIACTU

I'ocynapcTBeHHOE O6Ba308aTeJ1bHOC yupeKIeHHe Bbiciero oopa3oBanus MocKoBCKoi 001acTH
MOCKOBCKHUU I'OCY IAPCTBEHHBIN OBJIACTHOU YHUBEPCUTET
(MI'OY)
Dusnko-mMareMaTHYECKUii (aKyabTeT

Kadenpa Beicieii anreGpbl, 371eMeHTapHOM MaTeMaTHKK ¥ eI

CornacoBaHo yrpasJieHHeM OpraHu3aliy
H KOHTPOJIsS Ka4ecTBa 00pa3oBaTeIbHOI
JIESTENHHOCTH

« 70 »  LF 2020

HauvanbHuK yripaBieHus

Al HHeHKOBa/
PaGouas nporpaMmma JHCUHIIHHBI

ITpakTHKyM peleHus 3a1a4 o MaTeMaTHKe

HanpagJjienue noaroroBku
44.03.01 ITenaroruueckoe obpaszoBanue

Ipodnas:
Maremartuka

KBaiudpukauus
baxkanaBp

®opmbl 00yUeHHs!

Ounas

CoriacoBaHo y4eGHO-METOAHYECKOI Pekomen 10BaHo Kadepoii BeicIIei
KOMHCCHE#H (U3HKO-MAaTEeMaTHYECKOTro anreGpsl, IEMEHTAPHONH MaTeMaTHKH 1
bakynbrera: METOIMKH IPENoaBaHis MaTeMaTHKH
[TpoToKOoI « M »ustg 2020 r.Ne R o [Tpotokon « 3 »saas 2020 r.Ne At
[Ipencenarens YMKowm 2 1 3aB. kabenpoii A . e /-

/ bapabanosa H.H./ / PaccynoBckast M.M. /

MpITHIIH

2020



ABTOpP-COCTABUTEIb:

Briconkas [Tonmnna AnnpeeBHa
CTapIIMi TPEnoaaBaTeb Kadeaphl BRICIICH aareOpsl, dIeMEHTApHOW MAaTEMATHKH U
METOAUKHU HpCHOI[aBaHI/IH MAaTCMaTUuKHN

PaGouas mnporpamma mucnurminHbl  «IIpakTMKymM pemieHus 3agaq 1o
MaTeMaTUKe» COCTaBJI€HA B COOTBETCTBMM ¢ TpeOoBaHusmu DenepanbHOro
['ocynapctBeHHOro  00pa3oBaTENBbHOTO CTaHAApPTa BBICIIErO OOpa3oOBaHUS IO
HampaBiaeHuto mnoarotoBku 44.03.01 Ilemaroruueckoe oOpa3zoBanue MNpoduiIb
«Maremaruka», yrtBepxkaeHHoro npukazom MHWHOBPHAVYKM POCCHUU ot
22.02.18r. Ne 121.

JMucuuminaa BxoauT B 0ok OTJ[. dakynbTaTUBHBIE AUCHUILIUHBI (MOAYJN) U
sBiseTCS (paKyIbTaTUBHON JUCITUTLIIMHOMN

I'ox Hauaa moaroroBku 2020



COILEPKAHHUE

1. [TnaHupyeMBbIe PE3YIBTATE OOYICHIS . ....vvveenreenreeneeneeneeannennns
2. MecTo AMCHMILUIMHBI B CTPYKTYpPE 00pa30BaTeIbHOMN MPOTPAMMEI . ......
3. O0BbeM U CONCPIKAHUE TUCITUTIIIMHBI .. .vvvenetseenteirieneeennneeenannenns.

4. Y4yeOHO-MeTOANYECKOE 00eCTIeYeHUE CaMOCTOATEIbHON PabOThI
00yyYaromuXxcs

5. @OoHJ OLICHOYHBIX CPEACTB ISl IPOBEACHUS TEKYILEH U
IPOMEXYTOUHOM aTTECTALMU 110 TUCLUIUINHE

6. Y4eOHO-METOUYECKOE U PECYpPCHOE 00SCIICUCHUE TUCITUTLIUHEI . .......
7. MeTtoauueckre yKa3aHus IO OCBOCHUIO TUCHUTUIAHBI ...................

8. MudopmanmoHHbIe TEXHOJIOTHH JIJIS1 OCYIIICCTBICHHS
00pa3oBaTeNbHOTO IpoLecca Mo AUCHUILINHE

»

10
36
37

38
39



1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

1.1. eap 1 3a7a4u AMCHUILIMHBI

[lenpro ocBoeHus nucuuIuHbl «[IpakTHMKyMm pelreHus 3agad 110 MaTeMaTHKE
ABJIseTCs 001a1aTh JOCTATOYHO LIMPOKHUM KPYro30poM B TOM 001acTh MaTeEMaTHYECKON
HAyKH, OCHOBBI KOTOPOW COCTAaBISAIOT MPEAMET MIKOIBHOIO Kypca. COBEPIIEHCTBO 3TO
3aKJIK0YACTC HE TOJIBKO B 3HAHMM U BJIAQJCHUM BCEMM OCHOBHBIMM IOHATUSMH U
(¢akTaMyd JUCUUIUIMHBI, HO W B OTYETJIMBOM M IJIYOOKOM IHPEICTaBICHUU O HX
THOCEOJIOTUYECKUX KOPHSX, JIOTMYECKUX CBA3SIX U MAaTEMaTUYECKHX OCHOBAaxX B CBETE
COBPEMEHHOU HAYKH.

3anaqn ANCIHUIIJINHBI

— OCYHICCTBJIATH B3aMMOCBA3b MCTOI[I/I‘ICCKOI)'I IMOATOTOBKM CTYACHTA - MATCMAaTHKaA
C TCM, 4TO H€O6XOI[I/IMO CMYy 3HATb, KaK 6y11ymeMy YUUTCIIO MATCMATUKHU CpGI[HGfI
IIKOJIBI,

— CHCTCMATU3HUPOBATL U erIY6JI$ITI> 3HaHUA CTYICHTA B HpGI[MGTHOﬁ obnacTu.

1.2. [lnannpyemble pe3yabTaTbl 00yUeHHUs

B pe3ynbraTe 0cBOSHUS AUCHUTUIHHBI O0YYaIOUTUIICS TOKEH:

HIIK-9 «I'oToB K oOpraHM3auuu OJUMIIMAJ, KOH(EpPEeHIUl, TYpHUPOB
MaTeMaTUYECKUX U JMHTBUCTUUECKUX UTP B IIKOJIE U IP»

CIIK-1 «CrocoOeH OCBOWTH COBPEMEHHBIE KOHIICMIIUH, TEOPHH, 3aKOHBI U
MeToAbl B 00OsacTu (GU3MKKA, MAaTEeMaTUKH U WH(POPMATUKH, OBIAJETh OCHOBHBIMU
METOJaMH perieHus: 3a7ad, cHOpPMYIMPOBAHHHIMU B PaMKax JaHHBIX MPEAMETHBIX
oOnacTel, U MPUMEHUTD UX B IPO(PECCHOHATLHOM 1eATeTbHOCTI

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMBI

JucuumirHa BXOAUT B (akylbTaTHBBL, 4acTb (OPMHUPYEMYIO YYAaCTHUKAMHU
0o0pa30BaTeNbHBIX OTHOILIEHUI

«IIpakTUKy™M pelleHus 3aJad MO0 MAaTeMaTHKE» PacCMAaTPUBACTCA KaK y4eOHBIH
mpeaMeT, O00eCTeUnBAIOIINN MaTeMAaTHYeCKyl0 0a3y METOIWYECKONW TMOATOTOBKH
Oynyiiero ydurtenss MaTeMaTHKH 0011eo0pa3oBaTeIbHON cpeaHel mKojbl. B sTom
CMBICJIC OH - HE CTOJIbKO DJIEMEHT OOIIEro MaTeMaTHYeCKOTO OO0pa3oBaHUs yUUTEI,
CKOJIBKO - OCHOBA €ro MPO(eCCHOHANILHOM NESITEIIbHOCTH.

OcoOenHocthio mpeamera «lIpakTukym pemieHUs 3agad MO MaTEMaTHKE»
SIBJISICTCSI TO, YTO OCHOBHOW AaKIICHT JENIaeTCsS HE CTOJBKO HA TIOJYYCHHH PEIICHUS
3a/1auu JIIOOBIMU CPEACTBAMHU, CKOJIBKO Ha METOJaX PEIICHUS U UX CPABHCHHH C TOYKH
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3peHHUsl PAlMOHAIBHOCTH B KaXJOM KOHKpPETHOM ciydae. B »3Toii wactu, B
METOJMYECKOM IIJIaHe, 0co00e€ 3HAaueHHE MPUOOPETAET CaMOCTOsTEIbHAs padoTa
CTYyJICHTA I0J] KOHTPOJIEM MpernoiaBaTes. AyIUTOPHBIC 3aHATHS JOJKHBI IPHOOPECTH
XapakTep 3aHATUM CEMHHApPCKUX. OTO B CBOKO O4YEpedb, IPEANOJaraeT CUCTEMY
WHJIMBUIYaJbHBIX 3a/IaHUN, KOTOPBIE BBIMOJIHAIOTCS CTYJIEHTOM B TE€YEHHUE KaXJOIO
ceMmecTpa.

OcBoeHMe MaHHOM JUCIHUIUIMHBI SBISIETCA HEOOXOOMMOM OCHOBOM  JJId
MOCTEAYIONIEr0 HM3Yy4YeHUs JUCIHUIUIMH, CBSI3aHHBIX C METOJIMKON  00y4yeHus
MaTeMaTUKH, a TaK Ke JJIsl IPOXO0XKICHUS MTPAKTHK.

KomnereHnuuu, 3HaHUS, HAaBBIKM W YMEHHS, TOJIYYCHHBIE B XOJE€ H3yUYCHUS
JTUCLUTUIAHBI, JJOJKHBI BCECTOPOHHE UCTIOIB30BaThCS O0y4arOIUMUCS:

— Ha BceX ATanax o0y4eHHus B By3€ NPHU M3YUYCHUU NUCIUIUIMH MAaTEMaTHU4E€CKOTO
IIUKJIA, MPOBEACHUH HAYYHBIX UCCJIEAOBAHUMN, BHIIOJHEHUN KOHTPOJIBHBIX U JOMAIIHUX
3a/1aHUH, TOJATOTOBKE KYPCOBBIX U BBITYCKHBIX KBAJIM(PUKAIIMOHHBIX PadoT;

— B XOJI¢ JaJbHEeHIero o0y4eHus: B MarucTparype.

3. OBEM U COAEPKAHUE JUCHUIIJIMHBI

3.1. O0beM aAuCHUIIIHHBI

Iloxa3atenb o0beMa AUCUMIIIMHBI ®opma 00yueHus
Ounasn | 3aounas | O4HO-3204Hast

O0BeM QUCIHUIIMHEI B 3a4€THBIX €IUHUIIAX 3
O0BeM TUCIHUILUIMHBI B Yacax 108
KonrakrHasi pabora: 54,4

[IpakTuyeckue 3aHATHS o4

KoHTakTHBIC Yachl Ha MPOMEKYTOUHYIO ATTECTAIHIO: 0,4

3aueT/ 3a4eT ¢ OLIEHKON 0.2
CamocrosiTenbHas paboTa 38
KonTpo:b 15,6

dopMol TPOMEKYTOUHOM aTTECTALIMU ABJISIOTCA: 3a4€T BO 2 U 8 ceMecTpax.

IToxa3aTenb 00beMa AUCHMIIIMHBI Popma 00ydeHus
OyHast | 3aounasi | O4HO-3204HasA

OO0BbeM TUCHMILIMHBI B 3a4€THBIX €IMHHIIAX 2
OO0BbeM TUCHMILIMHBI B Hacax 72
KonrakTHas pa6ora: 36,2

[IpakTnueckue 3aHATHS 36

KoHTakTHBIE Yachl Ha MPOMEXYTOUYHYIO aTTECTALIUIO: 0,2

3ager/ 3a4eT ¢ ONEeHKOU 0,2
CamocrosTenbHas pabora 28
Kontposnb 7,8

DopMOil MPOMEKYTOUYHOM aTTECTALIUU ABJISIOTCS: 3a4€T BO 2 CEMECTPE.



IMoka3zaTenb 00beMa TUCHHUILIHHBI dopma 00yueHust
OuHasn | 3aounas | O4Ho-3204Hast

O6beM AUCHMILTUHBI B 3a4€THBIX €IMHUIAX 2
O0BeM OUCIUILUIMHBI B Yacax 72
KonTakTHas pabdora: 36,2

[IpakTHueckue 3aHATHS 18

KoOHTaKkTHBIE Yachl Ha MPOMEKYTOUHYIO ATTECTALHIO: 0,2

3ayet/ 3a4eT C OIEHKOU 0,2
CamocrosiTenbHas pabora 10
Kontposnb 7,8

dopmoit MPOMEKYTOUHOM aTTEeCTAINH SIBIISIOTCS: 3a4eT B 8 cemecTpe.

3.2. Conep:xanue TUCUUILIAHBI
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Tema 1.TekcroBbie 3agaud. IIpoueHTHI W NPOLEHTHOE OTHOLICHHUE.
Apudmernueckuil U anredpandeckuili crnocoObl perieHHsl TEKCTOBOM 3aaay.
[lonsiTHE O MaTreMaTH4eCKOM MOJEIUMPOBaHUU. [IpOLEHTEI M IPOLIEHTHOE
oTHowmeHne. HaxoxzaeHnue mnporeHToB uucina. HaxokaeHuwe umciia mo ero
npoueHTtam. llpumepsl pemenus 3agad. IIpounentHble pacuersl Ha EID.
[IpouentHbie u3MeHeHus. [IpocToil U CIOXKHBIA NMPOLEHTHBIM pocT. 3anayw,
CBA3aHHBIE C H3MEHEHMEM LEHbl. 3aJadyd O BKIAJAaxX U  3aiMax.
ApudmMernyeckasi 1 reOMeTpUYECKas MPOrpecCHd B TEKCTOBbIX 3aJayax.
Apudmernueckas IIPOrpeccusl. I'eomerpuyeckas IIPOrpeCCHsl.
Apudmernueckass ¥ TeOMETpUYECKas IPOrPEeCCUU B TEKCTOBBIX 3aJaydax.
CMmecn n cmiiaBbl. OCHOBHBIE JOIYIIEHUS IIPU PEIIEHUU 3a7ad Ha CMECH U
CIUIaBbl. 3aJayd, CBA3AHHBIE C IOHATHEM «KOHLEHTpAUUsa», «IIPOLEHTHOE
conepxkanuey. IlpaBuino «xBagpaTta». CTapuHHBIA crocoO pelieHus 3ajay Ha
cMecH. 3aauu o Tpex cIulaBax. AnreOpanyeckue U apudMeTndeckue crocoobl
pemeHus. 3aaa4n HA «IBHAKECHHE).

JBrkeHns HaBcTpedy Jpyr Japyry. JIBuKeHue B OJHOM HAINPAaBICHUH.
JIBukeHHME B MPOTUBOIOJIOKHBIX HANpaBICHUSAX W3 OJHON TOYKH. [[BrkeHME
o peke. J[B>KeHHE IO KOJIbLEBBIM A0poraM. OTHOCHUTEIBHOCTh JBHKEHUS.
Urenue rpaduKoB ABIKEHHS U MPUMEHEHHME MX Ul PEIHIeHUS TEKCTOBBIX
3a/1a4. 3a/1a4yi Ha COBMECTHYIO paloTy.




Tema 2. DaemeHTtapHast reomerpusi (mjaanuMerpusi). O030p OCHOBHBIX 18
(GakTOB EBKJIMJOBOIl TE€OMETpPUU. ODIEMEHTHl TEOMETPUU TPEYTOJILHUKOB,
B3aMMHOE DACIOJIOKECHHE IMPSAMBIX UM OKPYXKHOCTEH. MHOIOYroJbHUKH.
KoHcTpykTHBHBIE 3aa4¥ HA IJIOCKOCTH M 3aJa4d Ha /I0Ka3aTeJbCTBO.
OOmee MNOHATHE O pEIIEHUH 3aJa4d Ha IOCTPOEHHE TEMH WIM HHBIMHU
cpeacTBaMu (MHCTPYMEHTaMHU). DJIEMEHTapHbIE T€OMETPUUYECKHE 3aJaud Ha
nocrpoeHue. [lonsatue o reomerpuueckoM Mecrte TO4eK. OCHOBHBIE METOIBI
pelIeHHs: METOJl TE€OMETPUYECKHMX MECT TOYEK, METOJl IIpeoOpa3oBaHuUM,
anreOpanyeckuii  Meton, uHBepcus. Kputepuil paspemmMoctu  3ajgauu
LHUPKYJIEM U JTUHENKOM. 3a1auu Ha I0Ka3aTenbeTBO. [IprMeHeHne reoMeTpUUECKIX
npeoOpazoBanuil. Vicrionb3oBaHue MeTOAa BEKTOPHOM ainredpsl. Vcnonab3oBanue
TpaJMLIHOHHOIO €BKJIN0BA OJIX0/A.
8 cemecTp

Tema 3. DuementapHasi reomerpusi (crepeomerpusi). O030p OCHOBHBIX 18
(GakTOB €BKIMAOBOM TreoMeTpuu. B3aumHOEe pacnoiokeHue NpsSMBIX U
miockocre.  MHororpanHuku. [lo3mimoHHsle  mocrpoeHusa.  Merpudeckue
IIOCTPOEHMS. 3aJaud Ha HAXOKACHUE I'€OMETPHUYECKMX BEJIMYMH B IIPOCTPAHCTBE.
IIprmMenenre MeTosia BEKTOPHOH anreOpbl, KOOPMHATHOTO METO/IA.

Hroro 54

4. Y4deOHO-MeTOaAM4YECKOEe oO0eclevYeHHne CaMOCTOATEIbLHOH PadoThI
00y4YarOIIUXCH

[lenapto camMocCTOSATENBHOM pabOThl ABIAETCS YryOJleHWE TOHUMAaHUS U
VIIyYIIEHHE YCBOEHHUS Kypca JIEKIIM M MPaKTUYECKUX 3aHATUH, MOJArOTOBKA K caaue
3a4eTa C OIEHKOM. A Tak ke (OpMUPOBaHHE CHOCOOHOCTEH K CAMOCTOSITEILHOMY
MO3HAHUIO U OOYYEHHIO, TMOUCKY JHTEeparypbl, 00O0OLIEHUIO, O(QOPMIIEHUIO U
MIPEACTABICHUIO MOJTYYEHHBIX PE3YJIbTATOB, UX KPUTHUECKOMY aHAJIU3Y, MOUCKY HOBBIX
Y HEOPAMHAPHBIX PEIICHUH, apTyMEHTHPOBAHHOMY OTCTaMBAHHUIO CBOMX MPEATIOKEHUH,
YMEHHMM MOATOTOBKM BBICTYIUICHUM M BeAeHMs quckyccuil. CamocTosTenbHas pabora
TpeOyeT Il CBOEro peuieHHs OT CTyJEHTa YMEHHUS YCTaHaBIUBaTh HE TOJIBKO
OTJeNbHbIE (PYHKIMOHAIbHBIE CBSI3W B paHEE YCBOEHHBIX 3HAHUSX M METOAaX HX
NPUMEHEHHUS, HO U YMEHHUS ONpEelesTh UX CTPYKTYpY B LieJIOM. BrinmonHeHue 3Tux
paboT CTUMYNHUPYET CTYJIEHTa MPUMEHSATh YCBOEHHBIE paHee 3HaHMs, YTO JeNaeT uX
6omnee TIyO0OKUMH.

CaMocTosTenbHYI0 pabOTy Ha MPAKTUYECKUX 3aHATUSX MOKHO OPraHM30BAThH 32
CYET CaMOCTOSITEIBHOIO PEIICHUs] MOCTABJIEHHBIX 3a/1ay, BBIMOJIHEHUS MpeIaraéMbix
3aganuil. Ha nexuusix - auckyccusi, oOCy»KIeHHe MHEHUM cTyAeHTOB. Ha 3adere c
OLICHKOM — TpOBEpKa yMEHHUs pellaTh IOCTABJICHHbIE 3aJadyl U OOOCHOBBIBAThH
BBIOpAHHBIN TTyTh U METOJ] PEIICHMS .

DOopMBbI 1 METOJBI CAMOCTOSITEILHON PabOThI CTYAEHTOB U €€ 0(hOpMIICHHE:

- TOATOTOBKA PAaCUYETHBIX padOT MO pe3yJibTaTaM MPOBEIEHHOIO O3HAKOMJIEHUS C
MaTepuagaMH JIEKIHU, a Takke JOMOJIHUTEIbHBIMH HMCTOYHUKAMHU, COTJIACHO CIIHCKA
JUTEPATYPHI.



C OCJab0 OIITUMHU3allN yqeGHoro Imponecca pCKOMCHAYCTCA Ha ICPBOM 3aHATUN
COO6H.II/ITB CTyaACHTaM 06HIYIO TEMATUKY BaHHTI/Iﬁ, nejinm #n 3aJa4d Kypca, TCEMbI
CaMOCTOSITEIIbHOMN pa6OTI>I )41 HpI/IMepHLIﬁ IICPCUYCHb BOIIPOCOB 110 IUCHUILIMHE, a TAKKE
0003HAYNUTh OCOOCHHOCTH IMPpOBCACHUA 3a4YCTa C OHCHKOﬁ U IIPOMCKYTOYHOI'O
KOHTPOJIA. CamocTosTeIbHOM pa60T0171 CTYACHT 00s3aH 3aHUMAaThHCS nepea KaXKIbIM
IMPAKTUICCKUM 3aHATUCM B (l)OpMC BBIITOJIHCHUA ,Z[OMaIHHGﬁ pa6OTBI.

Tembrl 1 Kou- DopMBbI
N3yuaembie Metonuueckoe | Dopmbl
Ne | camocTosTenb BO CaMOCTOATEIb
BOIIPOCHI . o0ecrieyeHne |0TYETHOCTH
HOT'0 MU3y4YEHUS 94acoB | HOI paboTHI
2 ceMecTp
Conocrasnenue
apudmernyeckor
0, PaGora c PexoMengyemas
1 TekcroBbie anredpanvyeckoro 10 JUTEPaATypoOu U auTeparypa. Pacuernas
3a/1a4u ¢ rpau4ecKoro CETBIO Pecypcsl pabora
croco0oB Hutepner. Hutepner.
pelieHus
TEKCTOBBIX 3aJ1a4
KoHcTpykTHBH
bI€ 3a7a4y Ha Meton PaGora ¢ Pexomennyemas
2 IUIOCKOCTU U | mpeoOpa3oBaHuil, 10 JUTEpaTypol u JaUTEpaTypa. Pacuernas
3a/1a4u Ha anredpandeckuit CEThIO Pecypcol pabota
JI0Ka3aTeIbCTB METOJ HHtepHer. HHtepHer.
0
KoncTpykTuBH
PyK 3anauu Ha
bI€ 337]a4M Ha PaGora c Pexomennyemas
JIOKa3aTelIbCTBO, .
IJIOCKOCTH U JUTEpaTypol u JaUTEpaTypa. Pacuernas
3 paspermmeie 8
3aJ1a4M Ha CETBIO Pecypcel pabota
Ppa3IMUHBIMU
JI0KA3aTeIbCTB HNHutepHer. HHTepHer.
o METOZaMH
Hroro 28
8 cemecTp
1.ITocTpoenue
ceueHus
MHOT'OTpaHHUKA
METOJIOM CJIE/IOB.
2. Iloctpoenue
ceueHus
MHOT'OTpaHHUKa
[To3unmonnsie MeTOI[OE/I Pa6ora c Pexomennyemas
u JUTEPATypOu U JaUTEpaTypa. Pacuernas
4 BCIIOMOTaTeJIbHbI 5
METPUYECKHE . CEThIO Pecypcor pabora
X CeUeHUH.
[IOCTPOCHUS HHurepHer. HHurepHer.
3.KomOunupoBan
HBIA METO/]T
IIOCTPOEHHUS
ceueHus
MHOTOTpaHHHKA.
4.ITocTtpoeHue
IIepeceYEHUS




MOBEPXHOCTEU
3aJJaHHBIX
MHOTOTPaHHHUKOB.

1.Paccrostaue
MEXIY IBYMs
TOYKAMH, OT
TOYKH J10
IIPSIMOM, OT TOYKH
10 IJIOCKOCTH,

MEXIY
Boruncnenue | cKkpeuuBaroIuMu
S | pacCTosiHUH U | CS MPSMBIMHU. 5
YIJIOB. 2.Bbluncnenue
YIII0B MEXKIY
CKPEIIHBAIOIIUMU

sl IPSIMBIMH,
MEXIy NpsIMOH U

PaGora ¢ Pexomennyemas
JIUTEPATYpPOU U JIATEPATYpA.
CEThIO Pecypcnl
HNHurepHer. NHutepHer.

PacueTnas
pabora

IJIOCKOCTBIO,
MEXITY
IJIOCKOCTSIMH.
Htoro 10
Htoro 38

5. ®OHJ1 OHEHOYHbBIX CPEACTB 1A HPOBEJEHWA TEKYIIEA 1
INPOMEXYTOYHOU ATTECTAIIUM 11O JMCIHUIIJIMHE

5.1. IlepeyeHb KOMIIETEHUMI C YKA3aHUEM ITaNoB UX (opMUpOBaHUSA B Ipolecce

OCBOEHHs 00pa30BaTeJbLHOMH MPOrPaMMbI

W3yyeHue AUCHUILUIMHBI TTO3BOJISIET CHOPMUPOBATH y OaKalaBpOB CIIEAYIONTNE

KOMIICTCHIINH.

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN

Otans! GOpMUPOBAHUS

JITK-9 «['0TOB K OpraHU3aIiy OJIMMITHA]T, 1. PaboTa Ha y4eOHBIX 3aHITHSIX.
KOH(EepeHIN, TYpPHUPOB MaTeMaTHYECKUX U 2. CamocTrosTenbHas paboTa.
JIMHTBUCTHYECKUX UTP B HIKOJIE U AP»

CIIK-1 «CnocobeHn ocBouTh coBpeMeHHbIE | 1. PaboTa Ha y4eOHBIX 3aHATHUSX.
KOHIICTIIIUN, TEOPUHU, 3aKOHBI M METOIbl B | 2. CamocrosiTenpHas padora.

obnacTi (PU3KMKH, MaTEeMaTUKU U WHPOPMATUKH,
OBIIAJIETh OCHOBHBIMH METOJIaMH  pEIICHUS
3aja4, chOpMyITUPOBAHHBIMH B paMKax JaHHBIX
NPEIMETHBIX O00NacTel, W TPUMEHUTh HX B
poheCCHOHATILHOMN 1A TETbHOCTHY

5.2. Onucanue nokasaresieil 1 KpUTEpPUeB OLCHUBAHNS KOMIIETCH A
Ha Pa3JIMYHbIX ITAanax uxX GOpMHUPOBAHUS, ONTMCAHNE IIKAJI

OIlCHUBaHUA




OneHuBa

YpoBeHb Kpurepun | Hlkana
eMble Oran .
chopMupo Onucanue nokasaresei OLICHUBAH | OLICHUB
KOMIIETE dbopMupoBaHus
-BaHHOCTHU usi aHUs
HITUU
HIIK-9 | Ilopoross |[1. PabGora Ha 3naem: Texymmit | 41-60
i y4eOHBIX -3aKOHOMEPHOCTH KOHTPOJTb
3aHATHUSAX. MIPOEKTUPOBAHUS (moceren
2. MHTEJUICKTYaJIbHOTO pa3BUTHS ue
CamocrosTen | oOydarommxcs, MOBBILICHUS | 3aHATHH,
pHas pabora. YPOBHS UX Y4€OHOH MOTHBALIMK; | BBIIOJIHEH
-IeJarOTMYeCKUe MPUHIUIBL U ue
npaBuia OpraHu3aIH U | pacyeTHBI
MIPOBEICHUS onuMmnuan, | X pabor,
KOH(pEepeHIIHiA, TYPHHPOB | TECTHPOBA
MaTeMaTHYeCKHUX u HHE),
JMHTBUCTUYECKUX UTP B LIKOJE M | MPOMEXYT
Ip.; OYHBIN
Ymeem: KOHTPOJIb
-[IPOEKTUPOBATH (3auer)
MHTEJUICKTYaJIbHOE pa3BuTHE
oOyJaromuxcs, MOBBIIIICHHE
YPOBHSI X Y4€OHOH MOTHBAIINY;
UCIIONIb30BAaTh  MEJaroruyeckue
TIPUHITAITBI " npaBuia
OpraHM3alii 1  [POBEICHUS
OJIMMITUAJ, KOH(EpeHIINH,
TYPHUPOB  MaTeMAaTHUYECKUX U
JMHTBUCTHYECKUX UTP B IIKOJIE U
Ap.
[Ipoxsuny |1. Pabora Ha 3uaem: Texymmii | 61-100
TBIN y4eOHBIX -3aKOHOMEPHOCTH KOHTPOJIb
3aHATHUSX. MPOEKTHPOBAHUS (moceren
2. MHTEIIEKTYaIbHOTO pa3BUTHS ue
Camocrositen | oOydaronmxcs, MOBLIIICHNS | 3aHATHH,
pHas paborTa. YPOBHSI X Yy4€OHOI MOTHBALlMK; | BBIIOJIHEH
-TIeJarOTHYECKUEe TPUHIUIB U ue
npaBuUIIa OpraHu3aIiu U | pacyeTHBI
MIPOBEICHUS OJIUMITHAJ, | X padoT,
KOH(pepeHIHiA, TYPHHPOB | TECTUPOBA
MaTeMaTUUECKUX u HUE),
JMHTBUCTUYECKUX UTP B LIKOJE U | MPOMEXYT
Ip.; OYHBIN
Ymeem: KOHTPOJIb
-IPOEKTUPOBATh (3auer)
MHTEJUIEKTYaJIbHOe pasBUTHE
obOyyJarouxcs, OBLIIIIEHNE
YPOBHSI UX Y4eOHOH MOTHBAIINU;
UCTIONB30BaTh  TIEIarOTHYEeCKHe
TIPUHIIAIIBI u npaBuIia
OpraHu3allil W TMPOBEACHUS
OJIUMITHA], KOH(epeHIIUH,
TYPHHUPOB MaTEMaTHYECKUX W

10




JMHTBUCTHYECKUX UTP B IIKOJIE U
Ap.

Braoeem (Hasvikamu
ONbIMOM 0esImeNbHOCMU):
-HaBbIKAaMH POCKTHPOBAHUS
HUHTEIJICKTYaTbHOTO pa3BUTHUSA
00yJaromuxcs, TIOBBIIIICHUS
YPOBHS UX Y4eOHOM MOTHBAIIHH;
HaBBIKAMU WCTIOJIb30BAHUS
MEeAarorn4ecKuX IMPUHIMIIOB U
NpaBUII OpraHu3aIuu "
MIPOBEICHUS OJTUMITHA/I,
KOH(EpEHIIHIA, TYPHHPOB
MaTEeMaTHYECKHUX u
JMHTBUCTHYECKUX UTP B IIKOJIE U

Ap

u/unu

CIIK-1

IToporossl

u

1. Pabora Ha
y4eOHBIX
3aHITUIX.
2.
CamocrosTen
pHas pabora.

3naem:

-COBPEMCHHBIC KOHIICTIIIHH,
TEOpHUH, 3aKOHBI U METO/IbI B
obnactu PU3UKKU, MATEMATUKU U
MH(OPMATUKU U TIEPCIIEKTUBHbIE
HAIPaBIICHUS PA3BUTHS
COBPEMEHHOI HayKH;

-3HaYCHHE U MECTO AMCLUTUINH
(bu3UKO-MaTEMAaTUYECKOTO IIHKIa
B 001I1EHl KapTHHE MUpA.

Ymeem:

-SICHO Y JIOTUYHO HM3JIaraTh
MOJTy4YeHHbIe 0a30BbIC 3HAHNUS;
-IEMOHCTPUPOBATH TTIOHUMaHUE
o011eil CTPYKTYphl AUCIUILTUH
(U3NKO-MaTEMAaTHIECKOTO IIHKJIA
Y B3aUMOCBSI3H UX C IPYTHMH
JUCITUTUTNHAMMY;

-CTPOUTH MOJIETH PeabHBIX
00BEKTOB WJIU TPOLIECCOB;
-npohecCUOHATBLHO pelaTh
3aJ1auM, CBS3aHHbIE C IPEIMETHOM
00J1aCThI0, C YUETOM
COBPEMEHHBIX JOCTH)XKEHUN
HayKH;

-IIPUMEHSATH HHPOPMAITHOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTUU
TSt 5 PEKTUBHOTO pEIICHUS
HAyYHBIX U MPUKIIAIHBIX 33134,
CBSI3aHHBIX C MTPEIMETHOM
00JacThio.

Texymmit
KOHTPOJIb
(moceren
ue
3aHATHH,
BBITTOJIHEH
ne
pacYeTHBI
X pabor,
TECTUPOBA
HUE),
POMEXKYT
OYHBINA
KOHTPOJIb
(3auer)

41-60

[IponBuny
TBIN

1. Pabora Ha
y4eOHBIX
3aHATUAX.

2.
Camocrosren

3uaem:

-COBPEMEHHBIE KOHIICTIIIUH,
TEOPHUH, 3aKOHBI U METOJIHI B
obnactu pU3MKH, MATEMAaTUKH U
WH(OPMATHUKH U TICPCIICKTHBHBIC

Texymmit
KOHTPOJIb
(moceren
ue
3aHATHH,

61-100
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bHas padora.

HaIpPaBJICHUS Pa3BUTHUS
COBPEMEHHOM HAYKU;

-3HAQ4Y€HHE U MECTO TUCUUIUIMH
(U3MKO-MaTEMAaTHIECKOTO IUKJIA
B 00111l KapTHHE MUDA.

Ymeem:

-SICHO M JIOTUYHO U3JIarath
MOJTy4deHHbIE Oa30BbIe 3HAHUS;
-IEMOHCTPUPOBATH TOHUMaHUE
00111el CTPYKTYPbl TUCIUIUIUH
(bu3HKO-MaTEMaTUYECKOTO UK
Y B3aUMOCBSI3H UX C IPYTHUMHU
JTUCIUILINHAMU;

-CTPOUTH MOJIETH PEaJIbHbIX
00BEKTOB WM IIPOLECCOB;
-pOoeCCHOHANTBHO PeIIaTh
3aJlauM, CBS3aHHbIE C IPEIMETHOM
00J1acTbl0, C yUETOM
COBPEMEHHBIX JIOCTHKCHUI
HAYKH;

-IIPUMEHSTH HHPOPMAIIHOHHO-
KOMMYHHKAI[IOHHbIE TEXHOJIOTUU
TSt 3O PEKTUBHOTO pEIICHUS
HAYYHBIX U MPUKIAIHBIX 337124,
CBSI3aHHBIX C IPEAMETHOU
00JacTbo.

Braoeem:

-CIIOCOOHOCTBIO K JIOTUYECKOMY
paccyXJIeHHUIO;
-MOJICIMPOBAHUEM LIS
MOCTPOEHHUS OOBEKTOB U
IIPOLIECCOB, ONPEIEIICHUS WIH
MpEICKa3aHUs UX CBOWCTB;
-BJIaJICET OCHOBHBIMM METOJaMH
pelieHus 3ajad,
c(OpMyIUPOBAHHBIMU B paMKax
IIpeIMETHBIX o0acTei.

BBINOJIHEH
ue
pacyeTHbI
X pabor,
TECTUPOBA
HUE),
MIPOMEXKYT
OYHBIN
KOHTPOJIb
(3auer)

5.3. TunoBbie KOHTPOJIbHBIC 3aJaHUA WX UHBIC MaTepPHUAJIbl, HGOﬁXOI[I/IMbIe AJIAA

OlLIEHKH 3HAHNH, YMeHHUIi, HABLIKOB M (HJIH) ONBITA /1eATEJTbHOCTH,

XapaKkTepu3yIMnX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIIHII B NIpolecce OCBOECHHS
00pa3oBaTeIbHOI MPOrpaMMbl

TexcroBblie 3axauu. [Ipumepsl 3aaa4.

1. lllectu3znaunoe uncio HaunHaercs nudpoi 1. Ecou oty nudpy neperectu ¢ mepBoro
MECTO Ha TMOCJeAHee, TO BHOBb IIOJYYEHHOE YHCIO OyaeT BTpoe Ooiblie

IepBOHAYaJIbHOr0. Haiiinure nepBoHayaabHOE YUCIIO.
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2. U3 ropona A B 12 vacoB Beien noes3a. B 14 yacos Toro e gHs U3 A BbIIIEN BTOPOR
noes ] 1 JorHan nepsbiid B 20 yacoB Toro ke qHs. Hailtu cpeiHiorn CKOpOoCTh KakKI0To
noesza, 3Hasi, YT0 CyMMa X CPeHUX CKOPOCTEH paBHa a Km/4ac.

3. JIBoe pabouux, paboTasi BMECTe, OKOHUMIIU paboTy 3a 2 nud. Hailtu, 3a kakoe Bpems
BBITIOJIHAT ATY K€ paboTy KaxAbld U3 HUX, paboTas OTEeIbHO, U3BECTHO, YTO €CIIHU OBl
NEepBBIA MpopaboTan 2 AHS, a BTOPOM OJMH J€Hb, TO ObUIO OBl BBHIMOJIHEHO 5/6 Bcelt
paboTHI.

4. Nmeetcst cTanb OBYX COpTOB ¢ conaepkanvem Hukens 5% u 40%. CKOIbKO HYKHO
B3STh CTajld KaXJOro copTa, 4ToObl moiayuuth 140 TOHH crulaBa C coAep>KaHUEM
Hukens 30%?

5. MoropHas nojaka B 10:00 Beinwia u3 nyHkta A B myHKT B, pacnonoxxeHHslid B 15 kM
ot A. IIpoObiB B myHkTe B 1 yac 15 MuHyT, JI0Ka OTHpaBWiIach Ha3aa U BEPHYJIACh B
nyHKT A B 14:00. Onpenenute (B KM/9ac) CKOPOCTh TEUCHUS PEKH, €CIU W3BECTHO, YTO
coOCTBEHHAsi CKOPOCTh JIOJKU paBHa 11 km/4.

6. [Ipuctanu A u B pacnonoxeHnsl Ha o3epe, pacCTosHre MeXay HUMH 195 kM. bapxka
OTIpaBWJIaCh C TMOCTOSIHHOM ckopocThio u3 A B B. Ha crnemyromuii neHp onHa
OTMPaBUJIACh OOPATHO CO CKOPOCTHIO Ha 2 KM/4 OOJIbIINE MPEKHEW, clenaB Mo MyTd
OCTaHOBKY Ha 2 4yaca. B pe3ynbrare oHa 3aTpaTwiia Ha OOpaTHBIA MyTh CTOJBKO XKE
BpEMEHHU, CKOJIbKO Ha myTh u3 A B B. Haiinure ckopocts Gapku Ha mytu u3 A B B.
OtBer gaiiTe B KM/U.

7. 3aka3 Ha 110 geranei nepBplid pabouMil BBHITIONHSIET HA 1 yac ObICTpee, YeM BTOPOIl.
CkonbKO JieTaneld B yac JiejaeT BTOpOM pabouMii, €ciu M3BECTHO, YTO IMEPBBIA 3a yac
nenaet Ha 1 neranp Oompuie?

8. Ha msroronenue 16 neraneil mepBblii paboumii 3aTpadyrBaeT Ha 6 4YaCOB MEHBIIIE,
yeM BTOpo# pabouuii Ha u3rotopieHue 40 Takux xe aetaneil. MI3BecTHO, UTO MEepBbIN
pabounii 3a yac ngenaetr Ha 3 neranu Oosbiie, yem BTOpoil. CKOJIBKO JeTaned B 4vac
JiejaeT BTOPOu padoumii?

9. TlepBas TpyOa mpomyckaeT Ha 3 JWTpa BOJbI B MHHYTY MEHBIIE, YeM BTOpas.
CKOJIbKO JIUTPOB BOJIBI B MUHYTY MPOIMYCKAET MepBas TpyoOa, eciiv pe3epByap 00beMOM
238 nUTpOB OHA 3aMOJHAET HAa 3 MUHYTHI JI0JIbIIIE, YEM BTOpast TpyoOa?

10. ®nakon mammnyss crout 200 py6eit. Kakoe Hanbombiiee uncio GaakoHOB MOKHO
kynuth Ha 1000 pyOrneit Bo Bpems pacrpoaaku, Koraa ckuaka coctaBisiet 15%?

11. Jlnsg mpuroTtoBieHUss MapuHaja g orypioB Ha | nuTp Bombl TpeOyercss 18 T
JUMOHHOW KHUCIOTHIL. JIMMOHHas kucnora mpojaercs B makernkax mno 10 r. Kakoe
HaWMEHBIIIEE YHUCJIO TMauyeK HY)KHO KYMUTh XO3SUKEe JJIsi MPUTOTOBJICHUS 7 JIUTPOB
MapuHaja?

12. Knuent B35 B 0anke kpeaut 3000 py6neit Ha rog nox 16 %. OH goMKeH noramaTh
KpPEIUT, BHOCS B 0AHK €XKEMECSYHO OJJMHAKOBYIO CYMMY JICHET, C TEM YTOOBI Yepe3 rojl
BBIIJIATUTH BCIO CYMMY, B3SITYIO B KPEAUT, BMECTE ¢ MpoueHTaMu. CKOIbKO OH JOJIKEH
BHOCHUTH B 0aHK €KEMECSIHO?

13. JIBa BemocurienucTa OJHOBPEMEHHO OTIPABUIMCHh B 195-KMIIOMETPOBBIN MPOOET.
[TepBbIit exan co CKOPOCTHIO, HA 2 KM/4 OOJIBINEH, YeM CKOPOCTh BTOPOTO, U MPUOBLT K
¢uHuITy Ha 2 Yaca paHblie BTOporo. Hailtu ckopocTh BeOCUNIEANCTA, TIPUIIIESIIETO K
¢uHuiry BTopsiM. OTBET aiiTe B KM/4.
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14. I3 A B B omHoBpemeHHO Bblexanu nBa aBToMobOmnucra. [lepBeiii mpoexan ¢
MOCTOSIHHOM CKOpPOCTBIO BeCh NyTh. BTOpoil mpoexan MepByH MOJOBUHY IyTH CO
CKOPOCTBIO, MEHBIIIEH CKOpOCTH TepBOro Ha 10 kM/4, a BTOPYIO MOJIOBUHY MYTH — CO
ckopocThio 60 KM/4, B pe3yibTare 4yero npuObl B B OJHOBpEeMEHHO € MEpBbIM
apromoOunucToM. Haliiute CKOpOCTh MEPBOrO aBTOMOOWIIMCTA, €CJIM M3BECTHO, UYTO
oHa Oouipie 39 kM/4. OTBeT JaliTe B KM/4.

JaemeHTapHasi reomerpusi. [lpumepsbl 3a1a4.
3aoauu na ookazameybCmeo (Naanumempus).

1. Jloka3arb, 4TO y BCEX pPABHOBEIMKUX TPEYrOJIbHUKOB C OOLIMM OCHOBAaHHEM
HaUMEHbIINN EPUMETP UMEET PAaBHOOEIPEHHBIN TPEYTOJIbHUK.

2. Jloka3aTb, YTO €CIIM B TPEYTrOJbHUK MOKHO BIIMCAaTh TPU DPABHBIX KBajJpara, TO
TPEYTOJIbHUK ITPAaBUIIbHBIN.

3. Ha crtoponax mapasmenorpaMMa BHE €ro IMOCTPOEHBI KBajparhl. Jloka3atb, 4TO HUX
LIEHTPBI — BEPIIMHBI KBAIPaTa.

4. Jloka3zaTh, 4TO TOUKHM NIEPECEUCHHUSI TUATOHAJIEH Tpalleluy U NPOAOHKEHUN ee OOKOBBIX
CTOPOH JIEXKAT HA MPSIMOM, COCTUHSIONIEH CEPEIMHBI €€ OCHOBAHUM.

5. Ecim w3 cepenuHbl KaXI0M M3 paBHBIX CTOPOH PaBHOOEIPEHHOTO TPEYroJibHUKA
BOCCTABUM IMEPHEHIAUKYIAPBI JO IIEpecedYeHus C IPYyrod U3 paBHBIX CTOPOH, TO 3THU
NEPIEHIUKYJIAPBl OyIyT paBHBIL.

6. Ilpsimas, neprneHAUKYJIsipHas K OMCCEKTpUCE yria, OTCEKaeT OT €ro CTOPOH paBHBIE

OTPE3KH.

Mennana TpeyroJibHUKa MEHBIIE €ro MoJaylnepuMerpa.

8. MenuaHa TpeyrojbHUKa MEHBIIE MOJYCYMMBl CTOPOH, MEXIy KOTOPBIMU OHa
3aKJIFOYAETCS.

9. BHyTpu naHHOTO yria MOCTPOEH APYroMl Yroj, CTOPOHBI KOTOPOTO NapajuieibHbI
CTOpOHaM JaHHOTO M pPaBHO OTCTOAT OT HUX. JlokazaTe, 4TO OHCCEKTpHCca
MOCTPOEHHOTO YIJIa JIEXKUT Ha OUCCEKTPUCE JAHHOTO yTia.

10.Jloka3ath, uTO BCSAKas TpsMasi, COCAUHSIONIAs KaKylO-HUOYIb TOYKY HI)KHETO
OCHOBaHMSI Tpareuuu ¢ KaKOW-HUOY/Ib TOYKOW BEPXHEro OCHOBAHMS, JEIUTCS CpEIHEN
JIMHUEW TIOTIOJIaM.

11.B TtpeyronpHuKe uepe3 TOUKY IEepeceUeHUsi OUCCEKTPUC YTIJIOB, MPUIIEKAIINX K
OCHOBAHHIO, INPOBEICHA IpsiMas MapajuleIbHO OCHOBaHMIO. JloKa3aTh, 4TO OTPE30K
NpSIMOM, 3aKIIOYEHHBIH MEXTy OOKOBBIMH CTOPOHAaMHU TPEYrOJbHUKA, PAaBEH CyMMeE
OTPE3KOB OOKOBBIX CTOPOH, CUUTAsI KX OT OCHOBAHUSI.

12.Yepe3 BepuMHBI YIVIOB TPEYTrOJbHHKA TPOBEACHbI MpsIMble, MapauleIbHbIC
MPOTUBOMOJIOXKHBIM CTOpOoHaM. Jloka3zaTh, 4YTO OOpa30BaHHBI WMH TPEYTOJbHUK
COCTABJICH U3 YETHIPEX TPEYrOJIbHUKOB, PABHBIX JAHHOMY, M YTO Ka)KJasl CTOPOHA €ro B
7Ba pa3a 00Jiee COOTBETCTBYIOIIEH CTOPOHBI JAHHOTO TPEYTOJIbHUKA.

13.Jloka3atb, 4TOB pPaBHOOEIPEHHOM TPEYTrOJbHUKE CyMMa PACCTOSHUN KaXKIOW TOYKH
OCHOBaHMSI OT OOKOBBIX CTOPOH €CTh BEIMYMHA IMOCTOSIHHAs, a UMEHHO: OHA paBHA
BBICOTE, ONYIIEHHON HAa OOKOBYIO CTOPOHY.

~
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3aoauu na nocmpoenue (nianumempusi)

-

. B NlaHHY10 OKpY>KHOCThH BIIMCAaTh PaBHOOEIPEHHBIN TPEYroJAbHUK C JAaHHBIM YIJIOM 0.
Opy €ro BEpIIMHE TakK, YyTOObl BEpIIMHA 3TOr0 yria Haxojawilach B Touke A Ha
OKPYXHOCTH.

2. B naHHBI KpyroBoil CerMeHT BIHMCaTh KBajapaT TakK, YTOObI OJHA €ro CTOpOHa

IpUHA/JIekKana OCHOBAaHUIO CETMEHTA.

3. IlocTpouTh 4YETHIPEXYroOJbHUK IO €ro CTOPOHaM U YyIIIy MEXAYy JABYMS
IIPOTHUBOIIOJIOKHBIMU CTOPOHAMH.

4. B naHHBIA TPEYTOJIBHUK BIUCATh TPEYTOJBHUK HAWUMEHBIIIETO TEPUMETPA, TaK, YTOOBI

OJIHa W3 €ro BEpUIMH HAXOAWIACh B 3a/laHHOM Ha OJHOW W3 CTOPOH TPEYroJbHHUKa

TOYKE, a JIBE€ IPYyTrue — Ha IBYX JIPYTUX CTOPOHAX JAHHOTO TPEYrOJIbHUKA.

[TocTpouTh TPEYrOJBHHUK: @) I10 ABYM CTOPOHAM M YTy MEXK]y HUMHU.

6. 06) Mo cTOpoHE U JBYM MpPWIEKALIUM YIJIaM; B) MO JIBYyM CTOPOHAM M YTy, JIKAIEMY
npoTuB OOJBIIEH U3 HUX; T') TIO JIBYM CTOpPOHAM U YTy, JieXkKalleMy MPOTHUB MEHbIIEH
13 HUX (B 3TOM Cly4yae MOJIy4aroTCs J1Ba PEIICHUs, U OJTHO, UJIK HU OJTHOTO).

7. Iloctpouth paBHOOEAPEHHBIN TPEYTOJbHUK: a) IO OCHOBAHHIO U OOKOBOM CTOpOHE; 0)
10 OCHOBAHMIO U NPUJIEKAILIEMY YIITy; B) IO OOKOBOW CTOPOHE U YIJIy IPU BEPIIUHE; T')
110 OOKOBOM CTOPOHE U YIIIy IIPU OCHOBaHUHU.

8. IlocTtpouth MHPSMOYTOJIbHBIA TPEYTrOJBHUK: a) MO JBYM KaTeTaMm; 0) HO KaTeTy U
TUIIOTEHY3€; B) [10 KATETy U MpPUJIEKAIIEMY OCTPOMY YIIIy.

9. Ioctpouth paBHOOEIPEHHBIN TPEYTOJIBHUK: a) MO BBICOTE U OOKOBOW CTOpOHE; 0) 1O
BBICOTE WM YIJIy MPH BEPILIMHE; B) IO OCHOBAHUIO U MEPIEHIUKYISIPY, OMYLIEHHOMY W3
KOHIIa OCHOBaHUS Ha OOKOBYIO CTOPOHY.

10.ITocTpouTh IPSIMOYTOJIBHBIN TPEYTOIBHUK IO TUTIOTEHY3€ U OCTPOMY YTIIy.

11.Yepe3 TOuKy, JaHHYIO BHYTPH yTJia, IPOBECTH TaKylO MPSIMYI0, KOTOpas OTCEKJIa Obl OT
CTOPOH yTJIa PaBHbIC YACTH.

12.T1o naHHO¥M CymMMe M pa3HOCTU JBYX OTPE3KOB HAUTU ITU OTPE3KH.

13. Pa3nenuTh qaHHbBIN OTpe30K Ha 4, 8, 16 paBHBIX YacTeH.

14.Ha nanHO¥M mpsIMOi HAWTH TOYKY, OJIMHAKOBO YAAJICHHYIO OT JBYX JaHHBIX TOYEK (BHE
PsIMOi).

15.HaiiTi TouKy, paBHO OTCTOSIIIYIO OT TPEX BEPIINH TPEYTrOJIbHHUKA.

16.Ha mpsimoii, mepecekaroiieil CTOPOHbI yIiia, HAWTH TOYKY, OJMHAKOBO YIAJICHHYIO OT
CTOPOH 3TOr0 yTJa.

17. IlocTpouTh NMPSMOYTOJBHBIA TPEYTOJBHUK O KaTETy U CyMME THIOTEHY3bl C IPYTUM
KATETOM.

18.ITocTpouTh TPEYroJbLHUK IO OCHOBAHUIO, YTy, MPUICKANIEMY K OCHOBAaHHUIO, U

pa3HOCTU ABYX JApyrux ctopoH. (PaccMmoTrpers ABa ciydas: 1) Korga AaH MEHBIIMA U3

JBYX YTJIOB, IPUIEKAIINX K OCHOBAHUIO; 2) KOT/1a JaH OOJbIINMA U3 HUX.)

o

19.TlocTpoenune cedeHnii OCHOBHBIX T€OMETPUUYECKHX T (IPUMEPHI)

3aoauu na nocmpoenue (cmepeomempus)

15



1)

2)

3)

4)

5)

6)

[TocTpouTh ceueHne MPU3MBI IUIOCKOCTBIO, MPOXOAAIICH dYepe3 TpU TOYKU OOIIETO
MOJIOKEHUS], TPUHAJICKAIINE PA3JIMYHBIM TPaHsAM MPU3Mbl (Pa3jIMYHbIE BAPUAHTHI
NPUHAIIICKHOCTH )

[TocTpouTh ceyeHne MUpaMUbl MIIOCKOCTHIO, MPOXOSAIIEH Uyepe3 TpU TOYKH OOIIEeTo
MOJIOYKEHHUS], MPUHAJICIKAILINE PA3JIMYHBIM FPaHsIM MUPAMUJBIL.

Ha pe6pe BB, npusmbr ABCA;B;C; 3agana Touka P, Ha ee rpanu ACC;A;— T1ouka Q, a
B mockoctu ABC BHe tpeyronbauka ABC 3agana touka R. IloctpoiiTe ceueHus
pU3MBI ciienytonumu miockoctsmu: a) B;QC, 6) PQC, B) PQR.

B rpansix MAB, MAD u MBC nupamuast MABCD 3aganbl COOTBETCTBEHHO TOUKH P,
Q u R. IlocTpoiite ceueHuss nupamMusl caeayromuMu miockoctsamu: a) BCQ, 6) CDP,
B) PQR.

Ha pebpe MC nupamunst MABC 3anana touka P. IlocTpoiiTe mpsimbie, mapaiienbHble
npsimoii AP u mpoxonsue uepes cneayrome Touku: a) B; 6) K, 3amannyro Ha pebpe
AB; B) L, 3anannyro Ha pedpe MB.

Ha peopax AB, AA;u BC npusmer ABCA;B;C; 3agansl cootBeTcTBeHHO TOUKH P, Q 1
R. TloctpoiiTe ceueHus mpu3Mbl IJIOCKOCTAMH, HapajuiedbHbIMU IUIOCKOCTH PQR wu
MpOXOMSIIUMU uepe3 clenyromme Touku: a) K, 3amanHyro Ha pebpe AB; 06) L,
3anannyto Ha pebpe CC; ; B) M, 3anannyto Ha pedpe B1C;.

3aoauu na evluucienue (cmepeomempus).

Pébpa terpasmpa paBHbl 28. Haiinure miomaas cedeHus, NPOXOIAIIErO 4Yepe3
CepeUHBI YETBHIPEX €ro peodep.

OcHOBaHMEM NPSMOM TPEYTOJIBHOW MPU3MBI CIIY)KUT MPSIMOYTOJIBHBIM TPEYTOJBHUK C
KaretaMu 6 U 8, BpICOTa pU3Mbl paBHa 8. Hanaure momans €€ moBEpXHOCTH.
Hailinute 00bEM MpU3MbI, B OCHOBAaHUSAX KOTOPOI! JIeKaT MPAaBUIIbHBIE IIECTUYTOJbHUKH

co cTopoHamH 6, a OOKOBbIe pedpa paBHBI 61/31 HAKTOHEHBI K MIOCKOCTH OCHOBAHHS
o yriom 30°.

OO0BEM MPAMOYTOIBHOTO MapajuleienuIie/ia, OMUCAHHOTO OKOJIO cdephl, paBeH 343.
Haiinure panuyc cdepsi.

OO0BEM MPAMOYTOIBHOTO MapajuleienuIie/ia, OMUCAHHOTO OKOJIO cdephl, paBeH 343.
Haiinure panuyc cdepsi.

OcHoBaHMEM NMHUpPaMUJIbI ABIsIETCA poMO co cTopoHOU 6 cM. Kaxablii U3 JBYrpaHHBIX
YIJ0B IPU OCHOBaHMM paBeH 45°. Halimute 00beM mUpaMujibl, €CIIM €€ BhICOTa paBHA
1,5 cm.

Halimute 00BEM HaKJIOHHOW TpPEYroJbHON MPU3MBI, €CIM PACCTOSHUS MEXIY ee
O00okoBbIMU pebOpamu paBHbl 37 cM, 13 cm u 30 cM, a momaas OOKOBOM MOBEPXHOCTH
paBHa 480 cm’

OcHoBanueMm nupamugsl DABC saBnsercsa TpeyronbHuk, B kotropom JIB = 20 cm, AC =
29 cm, 6C =21 cm. I'pann DAB u DAC neprnieHANKyJISIpHBI K TUIOCKOCTH OCHOBAHMS, a
rpanb DBC cocraBmiser ¢ Helt yron B 60e. Halinure 06beM nmupaMu/isl.

Haiinute o0bem KoHyca, eciau ero oOpasyromias paBHa 13 cMm, a Mmiomaab OCEBOrO
ceueHus paBHa 60 cM”
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10.B yceueHHOM KOHyce W3BeCTHBI BbicoTa h, oOpasyiomias Mu 1wiomanas S OOKOBOM
noBepxHocTu. Haliure muiomaab 0ceBOro ceueHust 1 00beM YyCEeUEeHHOTO KOHYca.

11.BplyuCcIuTh MOBEPXHOCTb M O0BEM NPSAMOM MNPU3MBI, y KOTOPOH OCHOBaHHE —
NpaBUIbHBIN TPEYroJbHUK, BIMCAHHBI B KPYr paguyca r = 2 M, a BBICOTa paBHA
CTOPOHE MPaBHJILHOTO MIECTUYTOJIbHHUKA, OTIMCAHHOTO OKOJIO TOTO K€ KpyTa.

12.0mnpenenuts MOBEPXHOCTh M 00BEM MPABUIBHON BOCBMUYTOJIBHOU MPHU3MBI, Y KOTOPOii
BbICOTa h = 6 M, a cTOpOHA OCHOBAHUSA a = § CM.

13.0Onpenennuts OOKOBYIO MOBEPXHOCTh M 00BEM MPABMIBHOMN MIECTUYTOJIBHON MTUPAMUIBI,
y KOTOpO# BhICOTa paBHa | M, a anodeMa cocTaBisieT ¢ BBICOTOM yroi B 30°

Tect Nel
1o teme «PenieHue NJIaHUMETPUUYECKHUX 3a1aD).

Bapmanr 1.
1. CymecTByeT 1u MPaBUIbHBIA MHOTOYTOJIBHUK, KaXIbIA YToJl KOTOPOTO paBeH 145°,
Bri6path npaBUIIbHBIN OTBET:
b) na;
C) Her.
1. Touka O sBasieTcs LEHTPOM NpaBmwibHOro TpeyroipHuka ABC. Uemy paBHa ero
CTOpPOHA, €CIIM PaJnyC ONMMCAHHOW OKPY>KHOCTU paBeH 6¢cM? BriOpaTh nmpaBuiIbHBIN
OTBET:

a b C d
6v3 cum 1243 em 23 cm 6v2 cM

2. ;OKpY>XHOCTh paguyca 43 cM ommcana 0koIo MIPAaBUJIBHOTO MHOTOYTOJIBHUKA CO
ctopoHoii 12cm. Haiitu uncio ctopoH MHOTOYTOIbHIKA. BEIOpaTh NMpaBUIIbHBIN OTBET:

a b c d
3 4 6 2

3. Haiitu nnmuny okxpyxHoctH, ecnu BD —ee nuametp, a xopast AD u AB paBubl 8cM u
6¢M. BIOpaTh MpaBUIIbHBINA OTBET:
a b C d
14m c™m 107 cm 207 cm 251 cM
4. Tlycts @, b, ¢ — mmunb cTopon Tpeyronbauka ABC. Haiitn 1imiHy HanMeHbIen
CTOPOHBI 9TOr0 TpeyrombHuka, ecin yron A=70°, AB=BC. Bri6path npaBHIbHbIIT
OTBET:
a) a;
b) b;
c) C;
d) 1o 3a7aHHBIM YCIOBHSIM HE OIPEICIIICTCS.
5. LleHTp OKPY>KHOCTH, ONMCAHHOMN OKOJIO TPEYTOJIbHUKA, JICKHUT BHE Tpeyroiabauka ABC.

R — paguyc sToit okpyxxHocTH, ctopoHa AB=R V3 . Haiirn yroin ACB. BriOpaTh
MPaBUJIbHBIA OTBET:
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a

b

C

d

90°

60°

120°

150°

6. B tpeyromsuuke ABC yron C mpsivoii, yrox A = 15°, AC= J3 , CD — Guccekrpuca

tpeyrosubHuka. Halitu AD. BelOpaTh npaBUIIbHBII OTBET:

a

b

C

d

16

0,252

V2

0,42

7. ;B tpeyronsauke MPK nansl ctroponst MP u PK, a takxe yron K. Moxet i yron M
6bITh TyIBIM, ecitt MP=16, PK=9, a yron K=70°. BsiGpaTh IpaBIIIBHEILA OTBET:

a) ma;
b) mer;

C) I10 3aJaHHBIM YCJIOBUAM HE OIIPCACIIACTCA.

8. HaiiTi CTOPOHBI TPEYroMbHIKA, ECITH IPOTHBOICKAIIHIA eif yron pasen 45°, a pammyc

OMMCAaHHON OKPY>KHOCTH paBeH 8cM. BriOpaTh npaBHIIbHBIN OTBET:

a

b

C

d

8J2cM

8 cMm

4 cMm

4\/§ CM

2 .
9. IMnomanp Tpeyroasauka CDE paBna 12cm”, BeicoTa CK paBHa 6¢m. Haiitu cropony
TPEYroJIbHMKA, K KOTOpoi mposeneHa BeicoTa CK. BriOpaTh mpaBMIIbHBIN OTBET:

a

b

C

d

4 cm

5cm

2 cMm

CM

10.B tpeyronpanke CDE croponst CD=6cm, DE=8cwm, BHemHUi yroa npu BepmuHe D
paBeH 120°. Haiitn miommas TpeyroJibHUKa. BbIOpaTh MpaBUIIbHBIN OTBET:

a

b

C

d

2443 cp?

12 cMm?

1243 on?

24 cm®

11.B mpsIMOYTOJIBHOM TPEyroMbHHKE OAHH U3 yrioB paser 60°, a paccTosHme OT HEeHTpa
BIIMCAaHHOM B TPEYTOJbHUK OKPY>KHOCTH JI0 BEPILIMHBI 3TOTO yriia paBHO 12cm. Halitu
TJI0IIAJh TPEeyrojdbHrKa. BeiOpaTh 11

PaBUIBHBINA OTBET:

a

b

C

d

54 1 36+/3 cm?

108 + 724/3 on?

7243 cu?

108 cm®

12.;01H0 13 OCHOBaHUH Tpamnenuu OobIe APYroro Ha 7cM, a BEICOTa TPANeIui paBHa
8cm. Haifti Gosiblee OCHOBaHHE TPAICLIHMH, €CIIH [UIOMAIb ¢e paBHa 96 cM°. BbIOpaTh

MIPaBUJIbHBINA OTBET:

a

b

C

d

9,5 cm

15,5 cMm

8,5 cm

10 cm

13.1Tnomans Tpanenuu ABCD pasna 70 cm?. AD u BC — ocHoBauus tpaneuun, AD:BC
coctasisieT 4:3. Haittu miomans tpeyrosnbarka ABC. BoiOpath npaBUiIbHBIN OTBET:
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a b C d

40 cm” 35 cm® 30 cm® 15 cm®

14 . HaiiTn nmiomaas KpyroBoro CEKTopa, €Ciu COOTBETCTBYIOIINN EHTPAIbHBINA yTOJ

a)
b)

a)
b)
c)
d)

paBeH 240° a pagnyc OKpY>KHOCTU — 9cM. BbIOpaTh MpaBUIIbHBINA OTBET:

a b C d

2

547 cm? 271 cm? 67 cm? 121t cm

Tect Nel nJis npoBeieHUs POMEKYTOUYHOTO KOHTPOJIS
1o teme «PelmeHue miIaHUMeTPUYECKHUX 3242,
Bapuanr 2.
CymiecTByeT 7 MIPaBUJIbHBIM MHOTOYTOJIBHHUK, KaK/IbIi YTOJ1 KOTOPOrO PaBEH 149°,
BriOpath npaBuIIbHBIN OTBET:
Aa,
HET.
Tpeyronsuuk DBC npasuibHbIi. UeMy paBHa €ro CTOpOHA, €CIIM PaInyC BIIMCAHHON

OKPY>KHOCTH paBeH ScM? BriOpaTh MpaBHILHBIN OTBET:
a b c d
10 cMm E CM
5V3 eu 1043 cm NE

[TpaBUIIbHBIN MHOTOYTOJIBHUK CO CTOPOHOM 443 cm ormHcan oko10 OKPY>KHOCTH C
paaunycoMm 6¢cM. Haift uncio cTopoH MHOTOYToJibHUKA. BeIOpaTh MpaBUIIbHBIN OTBET:

a b C d

3 4 6 8

B okpyxHocTh Brincan npsamoyroasHuk ABCD. Ero croponst paBHbl 12¢M 1 Scwm.
Haiitu nyinHy okpy»HOCTH. BpIOpaTh NpaBUIIbHBINA OTBET:

a b c d

17t cm 13t cm 221 cM 241 cMm

[Tycts a, b, ¢ — nmunE! cTropon Tpeyronbauka ABC. Haiitu nimuHy HanOombIei
CTOPOHBI 3TOTO TpeyromibHNKa, ecitu yrox A=63°, yron C=57°. BeiGpath npaBUIbHEI
OTBET:

10 33J]aHHBIM YCJIOBHSIM HE ONIPEACIISICTCS.

[leHTp OKpYKHOCTH, OMMUCAHHOW OKOJIO TPEYTOJIbHHKA, JISKUT BHE Tpeyroibarka ABC.
R — paguyc stoit okpyxxHoctu, cropona AC=R.2. Haititu yron ABC. Bei6pats
MIPaBUJIbHBIA OTBET:

a b c d

150° 90° 120° 135°
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7. B paBHoOGeapenHom tpeyronbHuke ABC nnmna ocHoBanust AB paBHa 2 cM, yrou npu
ocHoBarnu pase 30°. Hajiti amuny 6uccexrpucst AD. BrOpaTh mpaBHIIbHBI OTBET:

a b c d
\/§ oM 2 cM 1 cMm 2\/5 oM

8. ;B tpeyronsuuke MPK manbl ctoponst MP u PK, a takke yron K. Moxet nu yron M
6BITh TymbIM, eci MP=12, PK=15, a yron K=40°. Bsi6paTh npaBHIbHbIi OTBET:

a) na;

b) mer;

C) IO 3aJJaHHBIM YCJIOBUSIM HE OTIPEIEIISCTCH.

9. HaifTi CTOPOHBI TPEYTOJIbHHIKA, €CITH MPOTHBOJISKAIIMIA eif yron pasen 60°, a pauyc
OIMCAHHOI OKPYXHOCTH paBeH 9cM. BriOpaTh npaBUIIbHBII OTBET:

a

C

d

9cm

b
9\/5 CM

18 cm

12\/§ cM

10.;ITmomans Tpeyromsanka MNK paBHa 45cm?. Haiiti BBICOTY, ITPOBEICHHYIO K CTOPOHE

MN, rre MN=9cwm. BriOpaTph npaBUIbHBINA OTBET:

a

b

C

d

5cm

0,2 cm

10 cm

8 cMm

11.B tpeyronbauke MNK cropousr MN=12cm, NK=9cwm, BHemnwmit yroa npu Bepumze N

pasen 150°. Haiiti miomazap TpeyroasHuKa. BeIOpaTh MpaBuIbHEIA OTBET:

a

b

C

d

54\/§ cMm?

54 cm”

2743 o

27 eM®

12.B npsiMOyToIbHOM TPEYTOJIbHUKE OJIUH U3 YIJIOB PABEH 30°. HaiiTu miomais
TPEYTOJIbHUKA, €CJIM PAJANYC BIIMCAHHOW B HETO OKPY>XHOCTHU paBeH 4cMm. BriOpaTh

ITPABWJIbHBIN OTBET:

a

b

C

d

96 + 6443 cm?

48 oM’

1843 cn?

484323 cn?

13.;OcHOBaHus Tpanenuu OTHOCATCS Kak 2:3, a BbICOTA Tparnenuu paBHa 6¢cm. Haiitu
2 .
MEHbIIIee OCHOBAHHE TPaIeluu, €CIIH IJI0maas ee papHa 60 cm”. BeiOpaTh npaBMIbHBIN

OTBCT:

a

b

C

d

30 c™m

4 cMm

2 cM

8 cMm

14.B tpanenuu ABCD ocnoBanus AD:BC=2:1.Touka E — cepeauna croponst BC.
[Tnomans Tpeyronpauka AED paBna 60 cm?. HaiiTi momazs Tparneuuu. Beiopats
IIPAaBUJIbHBINA OTBET:

| a | b | C | d |
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| 120 cm’ ‘ 75 e’ ‘ 100 cm” ‘ 90 cm” ‘

15.HaiiTu miomaas KpyroBoro CeKTopa, €Ciiu COOTBETCTBYIONINN IEHTPAIbHBINA yTo
0 .
paBeH 3007, a paguyc OKpY>KHOCTH — 6¢M. BBIOpaTh NpaBUIIbHBINA OTBET:

a b C d

51 cM> 607 cm? 107 cm? 307 cm

2

Tect Ne2 11 npoBeieHHsl TEKYIEr0 KOHTPOJIA
1o reme «PemieHue crepeoMeTpu4ecKMX 3a1a4»
Bapuanr 1.

1. Onpenenure, B KaKUX MpeJeax NPy U3MEHEHUH X MOKET U3MEHATHCS YTOJl MEXTY
BEKTOPAMH a U b, €CIU Z(x;L0), b(0; x;1) -BBIOPATh MPaBUIIbHBIN OTBET:
a) (30%90%);
b) (60°%:120°);
c) (45%135).
2. Touka K — cepennna AC nipaBuibHOTO TeTpasapa ABCD. Haiiaute yron mexmy

npsimeiMu AB 1 KD.Bb16path npaBUIbHBIN OTBET:

1
a) arccos—=

23’

b) arccos =

E;

1
C) arccos—=,

33

3. Haiigute eqMHUYHBIN HAMIPABISIFOIINNA BEKTOP OMCCEKTPHCHI YTIIa MEXIYy BEKTOpaMuU

a(—2:3:6) M b(2:1:—2)-BpIOpaTh NpaBUIIbHBINA OTBET:

) 2_4_1)_

2 .4 1),
b) ﬁ'ﬁ’ﬁ]’

0 1.4 2 j
V14’ V14" V14 )
4. EnuHUYHBIC BEKTOPHI a, b ¥ ¢ YIOBJICTBOPSIOT YCIOBHUIO a+b-+c =0. Haligute

ab +bc + ac .BbpIOpaTh paBUIIbHBINA OTBET:
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a) -1;

b) -2.5;

c) -15.

. CocraBbTe ypaBHEHHE IIIOCKOCTH, poxoasiei yepe3 Touku A(2;1;9), B(-2;0;4),
C(0;-4;2).BeiOpaTh npaBUIbHBINA OTBET:

a) x+y+z-6=0;

P) x+y-z+6=0;

C) X—y—z+6=0.

. Hampure yron mexay IioCKOCTSIMU, 3aJaHHBIMU YPABHEHUSAMM 5x —3y —2z+1=0 U

3x+2y—5z—4=0.BbiOparh npaBUIbHBIN OTBET:

a) 30%

b) 45°;

c) 60°.

. B xyoe ABCDA;B;C;D; ¢ pe6pom 1 Touka O — nientp rpanu ABCD. Hcnonb3ys
METOJ KOOPANHAT, HaluTe yroa Mexay npsambeiMu A;D u B;O.Beioparts
PaBUJILHBIN OTBET:

a) 30°%

b) 45°;

c) 60°.

. B xybe ABCDA;B;C;D; ¢ pebpom 1 touka O — nertp rpanu ABCD. Ucnons3ys
METOJ KOOpPAMHAT, HAlIMTE pacCTOSIHUE OT TOUkH B 10 cepeannsl oTpeska

A;D.Bri06path npaBUIBHBIN OTBET:

a) \E;
) |3

3
c) —.
) 2
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9. Han npaBunbHbiit TeTpadap DABC ¢ pebpowm a. [lpu cummeTpun OTHOCUTENBHO
miockocti ABC Touka D nepenuta B Touky D;. Haiigure DD,.BeiGpats

HpaBI/IHLHLIfI OTBCT:

a) 2a\/g;
b) 2a\/§;
C) a\/g.

10.Ha pacctostHum 8cM OT EHTpa I1apa MPOBEACHO CEUSHUE, TITNHA OKPYKHOCTH
KoToporo paBHa 12n cMm. Haiinure miomaas ero noBepxHocTu. Beidpats
ITPABUJIbHBIN OTBET:
a) 2007w cm;
b) 6007 cm?;
c) 4007 cm’.

11.IIpssMOYTOJIBHBIN TPEYTOJIBHUK C TUIIOTEHY301 25CM U MPOBEACHHOM K HEH BBICOTE
12¢cMm BpamaeTcst BOKpYr TMHOTEHy3bl. Hailaure 1miomaap MoBEpXHOCTH TENA,
MOJTy4YEHHOTO MpH BpalieHuH. BoiOpaTh NpaBUIIbHBIN OTBET:
a) 240m cm’;
b) 4207 cm®;
c) 440m cMm>.

12.06pa3yiomas KoHyca HAKJIOHEHa K INOCKOCTH ero 0CHoBaHuMs o yriaom 60°,
[Inomanes ceyeHus, NpOBEIEHHOTO Yepe3 JIB€ 00pa3yrolIre, yroid MeX1y KOTOPbIMU
300, paBHa 16cm?. HaliuTe mIomaas 0CeBOro ceueHus KoHyca. BeiOpath

IIPaBUJIbHBINA OTBET:

a) 1643 cM’;
b) 8v2cMm;
C) 245 cm2.
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13.Cropona ocHoBaHus TpaBuibHOU TpeyroiabHoi mpusmbsl ABCA;B;Cipasna 1.
Haiiaute o6bem npusmsl, ecinu npsambie ABu CAjnepnennukysipasl. Beiopats

HpaBI/IHLHLIfI OTBCT:

a) ——=cM’;
b) —=cm’;

C) ——cMm".

14.OcHoBaHue TUpaMUBI - TPSIMOYTOJIBHBIN TpeyTroabHUK. [lepumMeTpsl ee O0KOBBIX
rpaneit paBHbl 32¢M, 34cM, 36¢M, a G0KOBBIE pedpa 0JIMHAKOBO HAKJIOHEHBI K
IJIOCKOCTH OcHOBaHus. Haliqute o0beM nupamuibl. BeiOpaTh npaBUIbHBIN OTBET:
a) 92 em>;
b) 96 cm;
c) 94 cm’.

15.11n0cKk0CTh, MapasienbHas OCHOBAHUIO MUPAMU/IBI, JIEJIUT €€ Ha JBE YaCTH PABHOTO
o0beMa. Haliute oTHOIIEHHE OOKOBBIX MOBEPXHOCTEM ATUX yacTel. Brioparts

ITPABUJIbHBIN OTBET:

1 .
Vo
2 .
Y441’
_1
V2+1°

b)

Bapuanr 2.
1. Ompenenure, B KaKUX Mpeaeinax Mpu K3MEHEHUH X MOYKET U3MEHATHCS YOI MEXKTY
BEKTOPAMH a U b, €CIH Z(1:0; x)» b(0; x:1) -BBIOPATh MPaBUIbHBIN OTBET:
a) (30%90°%;
b) (60%120°);
c) (45%1359).
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. Hampure yron mexay CKpemMBaOIIMMUCA MEAUAHAMH JIBYX I'PAHEN PABUIILHOIO

TeTpasapa. BeiOpaTh npaBuiIbHbIN OTBET:

a) arccos— MM arccos |
6 3
b) arccos% nin arccoséi

C) arccos 2,
5

. Haligute eqMHUYHBIN HAMTPaBIISIIONINIA BEKTOP OMCCEKTPHUCH YIIa MEXAy BEKTOpaMU

a(—3:0:4) U b(—12;2) .BpIOpaTh NpaBUIbHBIN OTBET:

5 4
) ()

b) 2.4.1).

5 11
o) | T o ivs )
. JlaHBI BEKTOPHI a, b H c, HqueM|§| :|F)]21, |(3_]:J§H a+b+c =0. Haiinure ab-+bc+ac
.BbIOpaTh npaBUIIbHBIN OTBET:
a) -2;
b) -2.5;
c) -15.
. CoctaBbTe ypaBHEHHUE IIOCKOCTH, Ipoxoasiiei yepe3 Touku A(-2;1;3), B(1;3;4),
C(0;5;1).Bri0OpaTh npaBmIIbHBINA OTBET:
) Xx+y+z—-6=0;
b) x+y-z+6=0;
C) X—y—-z+6=0.
. Hampure yron mexnay IioCKOCTSIMU, 3aJaHHBIMU YPABHEHUSAMU —3X —2y +52+4=0
U 2x—5y+3z—3=0.BpIOpaTh NpaBUIIbHBII OTBET:
a) 30°;
b) 45°;
c) 60°.
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7. B xyoe ABCDA;B;,C;D; ¢ pebpom 1 touka O — nertp rpanu ABCD. Ucnons3ys
METO]l KOOPAMHAT, HaiiauTe yroi Mexay npsimeimu A;O u D;C.Bribpats
paBUJIbHBIN OTBET:

a) 30°%
b) 45°%
c) 60°.

8. B xybe ABCDA;B;C;D; ¢ pebpom 1 touka O — nertp rpanu ABCD. Ucnons3ys

METOJI KOOPJAMHAT, HalUTE paccTosiHue OT Touku D 10 cepenuubl oTpe3ka

A;C,.BriOpath npaBUIbHBII OTBET:

a) \E;
DR

3
c) —.
) 2

9. [an mpaBunbHbIi TeTpadap DABC ¢ pebpowm a. [Ipu cuMMeTpun OTHOCUTENBHO
toukuD mockocThbABC mepenia B utockocthAB;Cy. HalimuTe paccrossHre MexIy

ATUMU IJIOCKOCTAMH. BpIOpaTh npaBUiIbHBIA OTBET:

a) 2a\/g;
b) 2a\/§;
C) a\E.

10.Ceuenue mapa miomaapo 167 cM’HAXOUTCS Ha paccTosiHuM 3CM OT LIEHTpa 111apa.
Haiinure mutomans ero moBepXHocTu. BeiOpaTh npaBuiIbHBIN OTBET:
a) 2007w cm;
b) 6007 cm;
c) 1007 cM?.
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11.IIpssMoyroJibHBIN TpeyroapHuK ¢ katetamu 30cM u 40cM BpaniaeTcsi BOKpYr
runoTenys3bl. Haiiaure miomans MNoBEpXHOCTHU TeNA, MOJTYYEHHOTO IPHU BPALLEHUU.
BriOpath npaBuIbHBIN OTBET:
a) 18607 cm*;
b) 16807 cm?;
c) 1640w cm.

12.Cedenne KoHyca, IPOXOIAIIEE Yepe3 ero BEepIIMHy, HMeeT Iiomans 16cM’ i
nepecekaeT ocHoBaHue 1o xopzae. O0pa3ylolas KOHyca COCTaBISET C ATOU XOpI0i
yroi 75°, a ¢ BeIcOTO KOHYyca - yroa 30°. HaiixuTe miommams 0CeBOro CeueH s

KOHYca. BbIOpaTh npaBUIbHBINA OTBET:
a) 1643 oM
b) 8v2cm’;
C) 245 cm2.
13.BeicoTa mpaBUIBHON TPEYTOJIbHONW Tpu3Mbl paBHa 3. Haiiaure o6beM mpu3Mmel,

CCJIM AruaroHajain OOKOBBIX rpaHeﬁ, HC UCXOOAIIIHNC N3 OﬂHOﬁ BCPIIMUHBI,

NEePHeHAUKYIISIpHBI. BBIOpaTh MpaBMIIbHBINA OTBET:

a) ﬂ CMS;
43

b) @M;

0 a8 s
42 7

14.OcHoBaHue MUPAMUIBI - TPSIMOYTOJBHBINA TPEYTOJIBLHUK C PAJANYCOM BIIUCAHHOU
oKpyxHOCTH 4cM. [Tnommany AByX MEHbIINX GOKOBBIX rpaHeil paBHbI 30cM” 1 40cM’,
a IByTpaHHbBIC YIJIbl IPU OCHOBAHUM MUpaMU bl paBHbl. Haiinnte 00beM nupamMusis.
BriOpath npaBUIIbHBIN OTBET:
a) 92 cm>;
b) 96 cm;
c) 94 cm’.
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15.I1n0ckoCTh, MapaieabHas OCHOBAHUIO MUPAMU/bL, JEJIHUT €€ Ha ABE YACTH,
IoaiM OOKOBBIX MOBEPXHOCTEN KOTOPBIX paBHbl. Haiiaute oTHOIIEHHE 00BEMOB
3TUX YacTeil. BeIOpaTh MpaBUIIbHBINA OTBET:

1 .
2) 2.2 -1

2 .
) 22 -1’

1
c) —— .
) 2J2 +1

IIpumepHbIie Bonpockl K 3aueTy (IPOBOAUTCS B YCTHOI hopme) Bo 2 u 8 cemecTpax

IIpuMepHbIe BONIPOCHI K 3a4eTy (IPOBOAMTCH B YCTHOM opMme) BO 2 cemecTpe

[IpouenTtHbie n3MeHeHUs. [IpoCcTOM M CIIOKHBIN MTPOLIEHTHBIN POCT.

ApudmMeTnueckre mporpeccuy B TEKCTOBBIX 3aja4ax.

I'eomeTpuueckre Nporpeccuu B TEKCTOBBIX 3aJadyax.

AnreOpandeckue U apu(pMETHIECKUE CIIOCOOBI PeIICHUS.

3ajaun Ha CMECH, CIUIaBbl, KOHIICHTPALUIO.

3agaun Ha IBUKECHUE.

['eomeTpuyeckue Mecrta TOUYEK, Oa3UpyIOUIMECs Ha TOHITHH «PACCTOSIHHE OT

TOYKH 10 (DUTYPBI».

I'eomeTpuyeckue mecta TOYEK, Oa3upyrolIUecss HA TMOHATHH «YIJa BHJIUMOCTH

(GUrypnl U3 TOUKWY.

9. OkpyX)HOCTh ATIOJIIIOHHS.

10.MeTox reoOMETpUYECKUX MECT TOUEK B PEIICHUN KOHCTPYKTHBHBIX 3a]1a4.

11.Meton reoMeTpuyeCKHX NpeoOpa3oBaHUWN B PEIICHHMH T€OMETPUYECKHX 3ajiad.
[Ipumepsr.

12. AnreOpandeckuii  METOJ  pelIeHusT KOHCTPYKTUBHBIX 3adad. Kpurepuit

pPa3pelIMMOCTH KOHCTPYKTUBHOM 33J]a4M LIUPKYJIEM U JIMHEUKOM.

NooksownE

oo

IIpuMepHBbIe BONPOCHI K 3a4eTy (MPOBOANTCH B YCTHOM ¢opme) B 8 cemecTpe

=

MeTtoabl MOCTPOECHUSI CEUEHU MHOTOTPAaHHUKOB.

2. TloctpoeHue cedyeHUN IUIOCKOCTHIO, MApaUICIbHOM 3aJaHHON MPSAMOU WM
IIJIOCKOCTH.

3. TloctpoeHue ceueHU MIOCKOCTHIO, MEPHIEHANKYISIPHON 3aJlaHHON TPsIMOM WU
IIJIOCKOCTH.

4. TlocTpoeHue U300paKeHUS MEPHEHANKYIISpa, MPOBEICHHOTO U3 TOYKH K MPSIMO,

K IUTIOCKOCTH.
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5. Ioctpoenne nzobpaxkeHus: oOLIETO MEPIIEHANKYISAPA K IBYM CKPEIIHUBAIOIIUMCS
HPSIMBIM.

6. Merto ciie10B.

Metoauka nmpoBeieHus J0Ka3aTelbCTBa.

8. IlpuMeHeHHEe BEKTOPHOTO METOAA /Ul PEUICHUS 3a]a4 Ha JOKa3aTeIbCTBO.

~

5.4. MerToauveckue MaTepuasibl, ONpPeAeJSONIMEe  MPOLEIYPbI
OLCHUBAHUS 3HAHUM, YMEHUU, HABBIKOB U (WJIH) ONBITA JAeATEJIbHOCTH,
XapakTepu3ylIuX 3Tanbl GopMUPOBAHUA KOMIIETCHIIUA

OreHrBaHUE CTETIEHU OCBOCHUSI O0YUYaIOIIMMUCS AUCIUILTUHBI OCYIIECTBIISCTCS
Ha ocHOBe «llonoxeHue o OauIbHO - PEUTHHIOBOM CHCTEME OLIEHKH YCIEBAEMOCTH
ctynenTtoB MI'OVY».

[IIkana coOTBETCTBUS PEUTUHTOBBIX OLIEHOK MATHOATUIBHBIM OIIEHKAM:

Oruenka Onenka mmo 100-
OaILHOM cucTeMeE
5 3a4TEHO 81 -100
4 3a4TEHO 61 -80
3 3a4TEHO 41 - 60
2 HE 3a4TEHO 21-40
1 HEO0X0/IMMO TIOBTOPHOE M3yUYCHHE 0-20

B 3a4eTHO - PK3aMEHAITMOHHYIO BEJOMOCTh U 3a4YE€THYIO KHUKKY BBICTABIISIOTCS
OIICHKH «3aYTCHO» HJIU «HE 3a4TCHO» W PEUTHHTOBBIE OIIEHKH B OaJljiax.

[Tpr mosydeHHH CTYJIEHTOM Ha 3adeTe C OIECHKOH «HE 3auTEHO» B BEIOMOCTH
BBICTABIISIETCS PEUTUHroBasi oleHKa B Oamiax (<40 O6amwioB), COOTBETCTBYIOIIAs
(haKTUYECKUM 3HAHUSM CTYICHTA.

O6mee konuyecTBO 0auioB 1o aucturumae — 100 6amios.

2 cemecTp

3a mocernieHre J1a00OpaTOPHBIX PAbOT BO 2 ceMecTpe OOydYaroIIuicsS MOXKET
HaOpaTh MakcuMaibHO 18 OamioB (18 3ansaTus o 10amty).

3a TecTupoBaHuEe OOyYaroOIMiCs MOXKET HaOpaTh MakcuMaibHO 15 GanoB (mo 1
Oayty 3a 3a7aHue)

3a pacueTHbIe pabOThl 00yUYaOIUNCS MOXKET HA0paTh:

- 10 TEME «TEKCTOBBIE 3a/1aun» MakcUMaJibHO 14 6ayoB (1o 1 Gamty 3a 3a1aHue)

Kpumepuu u wixana oyenusanus pacuemnou pabomul no meme « Tekcmogule 3a0auuy

Kpurepuu bannet
Pemenne 10ru4ecky BEICTPOCHO M TOYHO M3JIOKEHO, SICEH BECh X0 0,25
paccyXJIeHus
[IpeacraBieHo pelieHne 3a1a4 HECKOJIbKUMHU CTIOcO0aMHu (€CIU 3TO 0,25
BO3MO’KHO)
OTBeT Ha KaX/bIi BONPOC (3aaHNe) 3aKaHYUBAETCS BBIBOJIOM 0,25
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Odopmnenue cooTBeTcTBYyeT o0O0pasiy. IlpeacraBieHbl HeoOXOogUMBIE 0,25
TaOJINIBI U CXEMBI

I[To pe3ynpTaTaM OIICHUBAHUS 00YYAIOMIUHCS MOXKET ITOJTYYUTh:
[Toporoseiit ypoeHs — 10 0,5 6asios,
[IpoaBuHyThI ypoBeHb — 0,5-1 Gas.
- M0 TeMe «3adayu Ha 00KA3amenbCmeo (NAaHuMempus)» MaKCUMAJIbHO 26
6amoB (110 2 Oaiia 3a 3a7aHue)
Kpumepuu u wixana oyenusanus pacuemnoti pabomol no meme «3adauu Ha
00KA3amenbcmeo (NIAHUMempUst)»

Kpurepnii bamsr
Pelienre 10ru4ecky BEICTPOCHO M TOYHO U3JIOKEHO, ICEH BECh X0/ 0,5
paccykJeHus
[IpencraBieHo pelieHUe 3a1a4 HECKOJIBKUMHU CITOCOOaMu (€CIIH 3TO 0,5
BO3MOYKHO)
OTBeT Ha KaXX/IbIi BOMPOC (3aJ]aHNE€) 3aKaHUUBACTCS BBIBOJIOM 0,5
Odopmnenue cooTBeTcTBYeT o00pasiy. lIpeacraBineHbl HeoOXogUMBIE 0,5
TaOJIMIIBI U CXEMBI

[To pe3ynpTaTaM OlleHUBaHUS 00YYAIOMUNCS MOXKET MOJTYYUTh:
[Toporosslii ypoBeHs — 70 1 6aina,
[IponBuHYTHIN ypoBeHb — 1,5-2 Oaiia.
- IO TeMe «3adauu Ha nocmpoenue (nianumempus)» MakcumaibHo 19 Gamios
(o 1 Gamty 3a 3a7aHue)
Kpumepuu u wixana oyenusanus pacuemnou pabomul no meme «3aoaqu Ha
nocmpoenue (N1anumMempus)»

Kpurepnii bamsr
Pemienue 10ruuecky BBICTPOCHO M TOYHO M3JIOKEHO, SICEH BECh X011 0,25
pacCyXIaeHUs
IIpencrapiieHo pelieHre 3a1a4 HECKOJIBKHUMU CITIOCo0amMu (€CIu 3TO 0,25
BO3MO>KHO)
OTBeT Ha KOKIBIN BOMPOC (3aaHNe) 3aKaHYUBACTCS BBIBOJIOM 0,25
Odopmnenue cooTBeTcTBYyeT o00pasiy. lIpeacraBieHbl HeoOXogUMBbIE 0,25
TaOJIMITBI M CXEMBI

[To pe3ynpTaTaM OlleHUBaHUS 00YYAIONUNCS MOKET MOTYUNTh:
[Toporossiii ypoBens — 10 0,5 6amios;
[IponBunyTHIil ypoBeHb — 0,5-1 Gai.

OOyuaromuiicsa, wHaOpaBmmii 41 Oamtr u OoJjee, MOMyCKaeTcs K 3ayeTy.
MaxkcumanbHast cymma OalljloB, KOTOpbIE OOydYarolIMiics MOXKET HaOpaTh NpHU chade
3a4ueTa, COCTAaBIIsIET 8 0aJlIOB.

Kputepuu u mikana olieHMBaHUS 3a4eTa

MakcumanbHasi cymma OaijloB, KOTOpbIe OOYyYarolUWCS MOXET HaOpaTh mpu
cllaye 3a4eTa, COCTaBIIsieT 8 OAJIJIOB.

Kpumepuu u wikana oyenusanus omeema Ha 60Npoc

Kpurepuii bamnel
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JIoruka u3noxeHus Marcpuraia

Y6enutenbHOCTh CHOPMYITUPOBAHHBIX BHIBOJIOB

[lonHoTa 1 FJIY6I/IHa oTBeTa. Hannuue KOMMCHTApPUCB U ITPUMCPOB.

OmnpeneneHre JOCTOMHCTB W HEIOCTATKOB PA3IMYHBIX ITOAXOJIOB B
paccMaTpUBaeMOM BOTIPOCE

I

OTnrgaeT Kakou-muOo mporece, OOBEKT U T.II. OT UX aHAJOTOB TOJIHKO 1
TOTJIa, KOT/Ia €My MX MPEABIBISIOT B TOTOBOM BHJIC.

3anoMHMJI  OOJBIIYI0 4YacTh TEKCTa, MpaBUJl, OINpPEACIICHUIA, 1
(GOpMYyJIMPOBOK, 3aKOHOB M T.M., HO OOBSICHUTH HUYETO HE MOXKET
(MexaHn4YecKoe 3allOMUHAHUE).

JIeMOHCTpHpYET TIOJHOE BOCIPOM3BEIACHHE HW3YUYCHHBIX IPaBUII,
3aKOHOB, (OPMYJTUPOBOK, MATEMATHYECKUX U WHBIX (GOPMYT H T.II.,
OJTHAKO 3aTPYAHSICTCS YTO-THO0 OOBSICHUTS.

OOBsICHSIET OTACIBbHBIC IIOJOKEHUS YCBOCHHOW TEOPUH, WHOTIA 1
BBITIOJTHSIET TAKUE MBICTUTEIHHBIC OTIEPAINH, KaK aHAJTN3 U CHHTES.

OtBewaer Ha OOJBIIMHCTBO BOMPOCOB IO COJEP)KAHUIO TEOPHH,
JEMOHCTPUPYSI OCO3HAHHOCTH YCBOCHHBIX TEOPETUUYCCKUX 3HAHWMA,
MIPOSIBJISIST CHOCOOHOCTH K CAMOCTOSTEIILHBIM BBIBOJIAM U T.I1.

YeTko W JIOTUYHO WH3JaraeT TEOPETUYECKUN Marepuan, CBOOOIHO 1

BJIaJIcCT TOHATUSAMH M TEPMHUHOJOTHEH, CIOCOOEH K OO0O0OIICHHUIO
M3JI0)KCHHOW TEOPHH, XOPOIIO BHIUT CBSI3b TEOPHUH C IPAKTHKOM,
yMECT MPUMCHHUTH €€ B IPOCTCHIMX Cydasx.

JICMOHCTpHUpPYET IIOJIHOEC TOHMMAHHE CYTH H3JIOKCHHOM TEOpHH U
CBOOOJHO TIPUMECHSACT €€ Ha IPaKTHKE. BBITONHICT IIOYTH BCE
MPAKTUYCCKHUE 3aJaHus, WHOTJA JIONMycKas HEe3HAYMTEIbHBIC OINNOKH,
KOTOpBIC CaM U MCIIPaBJISCT.

JIerko BBIMONHAET NPAKTHUCCKHE 3aJaHUsl HAa YypOBHE IepeHoca,
CBOOOJHO  Omepupys yCBOGHHOW TeopHel B  MPAKTUYECKOU
NEATENBLHOCTH.

OpHruHaIBHO, HECTAaHIAPTHO TNPHUMEHSET IOJyYECHHBIC 3HAHHMS Ha
MpaKTUKE, (OPMHUPYS CaMOCTOSTEILHO HOBbIC YMCHHS Ha Oa3se
MOJIYYCHHBIX PaHee 3HaHUN U C(hOPMHUPOBAHHBIX YMEHUN U HABBIKOB.

[To pe3ynpTaTaM OIleHUBaHUS 00YYAIONMUNCS MOXKET MOJTYYUTh:
[ToporoBslii ypoBeHb — 70 4 6aina,
[IponBUHYTHII ypoBEeHB — 5-8 OaslIoB.

Jns cpaum 3ayeta Mo JUCHUIUIMHE HEOOXOIHWMO BBINIOJHHUTH BCE PACUETHBIE
paboThl, a TAK)KE HEKOTOpbIe TeCTOBbIE 3aAaHusl. CylleCTBEHHBIM MOMEHTOM SIBJISIETCS
NOCEIAEMOCTh 3aHATUH (B Cilydae IIpOIYCKOB 3aHATHI Mpeanosaraercs Oosee
MOAPOOHBIN OMPOC MO TeMaM MPONYIIEHHbIX 3aHATHi). Ha 3aueT BBIHOCUTCS MaTepuai,
M3J1araéMblii B JIEKIIMOHHOM KypC€ U pacCMaTpUBAaE€MbIil Ha MPAKTUYECKUX 3aAHATHUSIX.
JInd mosiydeHHs OLIGHKM Ha 3adere Haa0 IPaBUIBHO OTBETUTh HA HECKOJBKO
IIOCTaBJIEHHBIX BONPOCOB. B 3aTpyJHUTENBHBIX CUTyalUsX (B OTIEJIBHBIX CIIy4asiX)
JOITyCKaeTCsl Ha 3a4€Te BOCIOJIB30BATHCSA TETPAIbIO C 3alMChI0O MATEPHUAJIOB JIEKIIUNU U
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CEMUHApPOB B TMPUCYTCTBHM TMpenogaBaTtens. [lpu 5ToM mpemomaBaTeNb MOXKET
yOeIuThCs, B KAKOM CTEMEHU CTYJISHT OPHEHTHUPYETCS B «CBOMX» MarepHaliax, U o
Py TOTOJTHUTEIBHBIX BOIPOCOB (IT0 TETPAJIN) PEIINTh BOIIPOC O 3a4eTe C OI[CHKOM.

[Tpu mepecnade 3adera Mo AUCHUTIIMHE MCIIOIB3YETCS CICAYIOIIee TPABHIIO IS
(bOopMUPOBaHUS PEUTUHTOBON OIICHKH:

- 1-1 mepecnava — (hakTHUECKass pEHTHUHTOBAs OIICHKA, MTOTYYCHHAS CTYJCHTOM 32
OTBET, MUHYC 5 (0aIIOB);

- 2-1 iepecaava — pakTUYECKasi pEUTHHTOBAS OIEHKA, MOJyYeHHAs CTYJECHTOM 32
OTBET, MUHYC § (0aILIOB).

VY4eT nmocemaeMoCTH JICKITMOHHBIX U MPAKTUYECKUX 3aHITHH OCYIIECTBISICTCS TI0

BEIIOMOCTH, MPEACTABICHHON HIKE B (hOpME TaOTHUIIBI.

MockoBcKuUi rocy1apcTBEeHHbINH 00,1aCTHOH YHUBEPCUTET
BexomocTh yuyera nmoceieHust
DuU3MKO-MATEeMATHYCCKUN (PaKyJIbTET
Hamnpasnenue noarorosku: 44.03.01 - [legarorudeckoe oopa3zoBaHue
[Tpoduns moaroroBku: MaTemaTnka
JNucuumuinnaa: [TpakTrkyM penieHus 3a1ad o MaTeMaTUKe

['pynma: 11

IIpenonaBarens: Bricorkas I1.A.
Ne | @amunus 1.0. Tlocemenue 3agaTuii Htoro
/1

1/2|3]/4|5|6|7|8]|9

1. | UBanos U.U.
2. | erpos ILII.

MocKkoOBCKHIT TOCYIapCTBEHHBINH 00J1aCTHOM YHUBEPCHUTET
BexomocTh yuera Tekyuieil ycneBaeMocTH
Du3uKo-MaTeMaTHUYeCKuil paKyJabTeT
Hampasnenue nonrorosku: 44.03.01 - [legarorudeckoe oOpa3oBaHue
[Ipoduns noaroroBku: MatemaTnka
JNucnuminna: [TpakTukyM pernieHus 3a1ad 1o MaTeMaTUKe
I'pynna: 11
[IpenonaBarens: Breiconkas [1.A.

Cymma 6amioB, HabpaHHBIX B CEMECTpe Hrorosas oreHka
Beim. Oo6mas
pacdeT cymma
Ne TToamnuce
®. 1.0. | Hocem. : GaitoB
/1 no 18 | pa6. Tectuposanue 10 3auer (Maxc Lludpa |Iponmcs| HPENOAaBATENIA
6amos | 10 59 15 6amnos 110 8 6aioB .
bato 100)
B
1 2 3 4 5 6 7 8 9 10
1 HBanoB
2 Ilerpos
' ILIIL.
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8 cemecTp

3a TecTupoBaHue 0OyJaroOIMICss MOKET HabpaTh MakcuMaibHO 15 GanoB (1o 1
Oayuty 3a 3a7aHue)

3a pacueTHbIe pabOTHI 00YUYaIOIIUICS MOXKET HAOpaTh:

- o TeMe «3adauu Ha eviuucienue (cmepeomempust)» MaKCUMaIbHO 52 0ayUIOB
(o 4 Gata 3a 3a/1aHKE)

Kpumepuu u wixana oyenusanus pacuemnot pabomol no meme «3aoaqu Ha

8bluUCaeHUE (CmepeoMempust)»

Kpurepuit baier
Penrenue norndecku BBICTPOCHO M TOYHO M3JI0KEHO, SICEH BECh XOJI PACCyKICHUS 1
[peacTaBieHo penieHne 3a/1a4 HECKOJIbKUMH CII0CO0aMHu (€CIIH ATO BO3MOXKHO) 1
OTBeT Ha KaKbIH BOIPOC (33]aHKE) 3aKaHYNBACTCS BEIBOJIOM 1
Odopmrnenne cootBeTcTByeT oOpasily. I[IpencraBiieHbl HEOOXOAMMBIE TAOIUIBI H 1
CXEMBI

[lo pe3ynpTaTaM OlleHUBaHUS 00YYAIOIIUNC MOXKET MOJTYYHUTh!
[ToporoBslii ypoBeHb — 710 2 0aJIIOB,;
[IponBuHYTHI ypoBeHb — 2-4 Gasuia.
- 0 TeMe «3adauu Ha nocmpoenue (cmepeomempus)» MaKCUMaibHO 24 Oaiia
(o 4 Ganna 3a 3a7aHuUE)
Kpumepuu u wixana oyenusanus pacuemnot pabomul no meme «3aoadu Ha
nocmpoeHtue (cmepeomempusi)

Kpurepuit baibt
PerieHne JIornuecky BRICTPOCHO U TOYHO M3JIOKEHO, SICEH BECh XOJI PaCCy KICHHSI 1
[TpencraBneHo penieHue 3a/1a4 HECKOJIBKUMU CIIOCO0aMU (€CIIH ATO BO3MOXKHO) 1
OTBeT Ha KaKbIH BOIPOC (33]aHKEe) 3aKaHYMBACTCS BRIBOJIOM 1
Odopmienne cooTBeTcTBYeT o0Opasity. I[IpeacraBiieHbl HEOOXOAMMBIC TAOIUIBI | 1
CXEMBI

1o pe3ynpTaTaM OlleHUBaHUS 00YYAIOIIUICA MOXKET MOJTYYUTh:
[ToporoBslii ypoBeHb — 710 2 0aJIOB,;
[TponBuHyTHI ypoBeHDb — 2-4 Ganna.

OOyuaromuiica, HaOpaBmwmii 41 Oamn u OoJjee, OONMyCKaeTcs K 3ayeTy.
MakcumanbHasi cymMMa OallJloB, KOTOpbIe OOyYaroIIMIiCs MOXET HaOpaTh MpU claaye
3a4ueTa, cocTaBisieT 9 OalIoB.

Kputepuu u mikana olleHUBaHUs 3a4eTa

MakcumanbHasi cymMma OalijioB, KOTOpbIE OOYyYarolUWACS MOXET HaOpaTh Mpu
clade 3a4deTa, cocTaBiisieT 9 Oayios.

Kpumepuu u wikana oyenusanusi omeema Ha 80NPOC

Kpurepuit basbr

00630p UCTOYHUKOB HHPOPMALIHH 1
Jlorvka u30KEHHsI MaTepraa 1
Y6enuTenbHOCTh C(hOPMYITHMPOBAHHBIX BBIBOIOB 1
ITonHoTa 1 ryOuHa oTBeTa. Hannune koMMeHTapueB U IPUMEPOB. 1
OmnpeneneHve  JOCTOMHCTB M HEJOCTaTKOB  Pa3iIMYHBIX  IOAXOJOB B 1
paccMaTpuBaeMoOM BOIIPOCe

OTtnuyaeT kakoi-1ubo nporecc, 00bEKT U T.I. OT UX aHAJIOTOB TOJIBKO TOTJa, KOTa 1
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CMY UX NPCABABJIAIOT B TOTOBOM BUC.

3amoMHUT OONBIIYI0 YacTh TEKCTa, TMPaBUJ, OIpeaeieHHU, (HOPMYITHPOBOK, 1
3aKOHOB | T.II., HO OOBSICHUTh HUYETO HE MOXKET (MEXaHUYECKOE 3alIOMUHAHUE).
JleMOHCTpUpYET TIOJIHOE€ BOCIPOM3BEICHUE M3YYEHHBIX IPaBHI, 3aKOHOB,
(hOpMyYITUPOBOK, MAaTEMAaTUYECKUX U MHBIX (HOPMYJT M T.M., OJHAKO 3aTPYAHSICTCS
YTO-JIN0O OOBSICHUTB.

OOBscHsET OTACIBHBIC ITOJOXKCHUSA YCBOCHHOﬁ TCOPUH, NHOT'JIa BBIIIOJHACT TAKHC 1
MBICJIIMTCIIBHBIC OIICpAallui, KaK aHAJIM3 U CUHTC3.

OtBeyaeT Ha OOJBIIMHCTBO BOIIPOCOB IIO COJACPKAHUIO TCOPHUH, AECMOHCTPUPYA
OCO3HAHHOCTb YCBOCHHBIX TCOPCTHYCCKUX 3HaHI/II71, IMPOSABJIAA CIIOCOOHOCTE K
CaMOCTOATCJIbHBIM BBIBOJAaM H T.II.

Yerko M JIOTMYHO U3JAaraeT TEOPETUYECKUH Marepuall, CBOOOJHO BIIAJEET 1
MOHATUSIMU U TEPMHHOJIOTHEH, crocoOeH K 00O0OIIEHUI0 M3JI0KEHHOH Teopuw,
XOpOILIO BUIUT CBSI3b TEOPHUM C MPAKTUKOH, YMEET NPUMEHUThH €€ B IIPOCTEHUIINX
ClIyYasix.

JIeMOHCTpHUpYET TMOJIHOE TOHMMAaHME CYTH HW3JIOKEHHOM TEOpHH M CBOOOIHO
MIPUMEHSET €€ Ha MTPAKTUKE. BBINOIHAET OYTH BCE MPAKTUUYECKUE 3a/I1aHUs], UHOT/1A
JIOITyCKasi HE3HAYUTEIbHbIE OIIMOKU, KOTOPBIE CaM U UCIIPABJISET.

Jlerko BBHIMIONMHSIET MpaKTUYECKUE 3aJaHUsl HA YpPOBHE MepeHoca, CBOOOIHO
ONepUpPys YCBOEHHOM TEOPUEN B MPAKTUYECKOMN ACATEIbHOCTH.

OpuruHanbHO, HECTAaHJAPTHO IIPUMEHSET IIOJYyYEHHBbIE 3HAHMS Ha IPAKTHUKE,
(bopMHpys CaMOCTOATEIHEHO HOBBIE YMEHHsI Ha 0a3e MOJYyYCHHBIX paHee 3HAHUHU H
c(hOpMUPOBAHHBIX YMEHHI U HABBIKOB.

[1o pe3ynpTaTaM OlleHMBaHUS 00YYAIOIUIC MOXKET MMOJTYYUTh!
[ToporoBslii ypoBeHb — 710 S Oasa,
[IponBunyTHIil ypoBeHb — 6-9 Gamos.

Jnst cpaum 3adeta MO JUCIHUIUIMHE HEOOXOIHUMO BBINOJHHUTH BCE PACUETHBIC
paboThI, a TaK)KE€ HEKOTOPbIe TeCTOBBIC 3aManusl. CylecTBEHHBIM MOMEHTOM SIBJISIETCS
MOCEIIAeMOCTh 3aHATUH (B Cclydae IMPOMYCKOB 3aHATUNA TMpejrnoiaracTcss 0Oomee
MOAPOOHBIN OMPOC MO TeMaM MPOMYIICHHBIX 3aHaTHi). Ha 3aueT BBIHOCUTCS MaTepua,
M3JIaraeMblii B JIEKIMOHHOM KypCE€ M paccMaTpUBaeMblid Ha MPAKTUYECKUX 3AHSITHUSX.
JIns mony4yeHHsT OLCHKM Ha 3a4eTe HaJAO0 MPaBWIBHO OTBETUTh HA HECKOJIBKO
MOCTaBJICHHBIX BOMPOCOB. B 3aTpyqHUTENBHBIX CUTyalUsX (B OTACIBHBIX CIIy4asix)
JOIYCKAeTCsl Ha 3a4€T€ BOCIHOJIb30BATHCS TETPAABIO C 3alMChI0O MATEPHUAJIOB JIEKIHUN U
CEMHHApOB B MPUCYTCTBUM mpenonaasarens. lIpm 3ToM mnpenogaBartenb MOKET
yOenuThbCsl, B KaKOW CTENEHH CTYAEHT OPUEHTUPYETCA B «CBOUX» MaTepuaiax, U IO
Py JOTOJHUTEIBHBIX BOIPOCOB (TI0 TETPaaM) PEIIUTh BOIPOC O 3a4€TE C OLICHKOM.

[Ipn nmepecnaye 3adera 1Mo AUCUUILIMHE MCHOJIB3YETCS CIEAYIOLIEE ITPABUIIO IS
(hopMHUPOBaHHS PEUTHHTOBOM OLICHKU:

- 1-1 mepecnava — gakTUUeCKasi pEUTUHTOBAs OIEHKA, MOJyYeHHas CTYJEHTOM 3a
OTBET, MUHYC 5 (0aioB);

- 2-s iepecaava — pakTUYECKasi pEUTUHTOBAs OIIEHKA, MOJyYeHHas CTYJEHTOM 3a
OTBET, MUHYC 8 (0aIoB).

VYyer nocemaeMocTy JEKIMOHHBIX W MPAKTUYECKUX 3aHSITUN OCYIIECTBISETCS MO
BEJIOMOCTH, MPEJCTABICHHON HIKE B (hOpME TaOIHIIBI.
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6. YAEBHO-METOJMYECKOE U PECYPCHOE OBECIIEYEHUE
JUCHUATIIAHBI

6.1. OcHoBHas IMTEpaTypa

boromomnos, H. B.IIpakTudeckue 3anatus mo mateMatuke B 2 4. YacTs 1 : yueOHOe

nocobue ais npukiagHoro 6akamnaspuara / H. B. boromonos. — 11-e uzn., nepepab. u

nor. — Mocksa : M3natensctBo FOpaiit, 2019. — 326 c. — (bakanasp. [IpukiagHoit

Kypc). — ISBN 978-5-534-06894-8. — URL.:

(mata obpamenus: 19.07.2019). — Pexxum noctyna: st aBTopu3. nosib3zoBareneit bC

IOpaitT. — TekcT : 2JIIeKTPOHHBIN.

boromonos, H. B.IIpaktuyeckue 3ansatust no Marematuke B 2 4. YacTp 2 : yueOHOe

nocobue [uist npukiagHoro 6akanaspuara / H. B. boromonoB. — 11-e u3n., nepepad. u

nomn. — Mocksa : M3natensctBo FOpaiit, 2019. — 251 c¢. — (bakanasp. [IpukiagHoii

kypc). — ISBN 978-5-534-06895-5. — URL:

(mara obpamenust: 19.07.2019). — Pexxum goctyna: ajis aBTopu3. nosib3oBatenein IbC

OpaiiT. — TeKcCT : 3JIeKTPOHHBIN.

6.2. lonoJiHMTE/IbHAA JIUTEPATYPA

1. boromosnor H.B. Ilpaktudeckue 3aHsATHSA IO MaTeMaTUKe: yded.mocoOue 11l BY30B.
- 11-e u3n. - M. : FOpaiit, 2012. - 495c. — TeKcT: HeMOCPEACTBEHHBIM.

2. CoseptikoB, [1.1. CripaBOYHHK 1O 3JIEMEHTApHON MaTeMaTuKe : ydeOHoe mocobue /
IL.N. CoBeptkoB. — Cankrt-IlerepOypr : Jlans, 2019. — 404 c. — ISBN 978-5-
8114-4132-7.— URL: https://e.lanbook.com/book/115529  (mata oOpamieHwUs:
19.07.2019). — Pexum poctyma: JUis aBTOPH3. IOJIb30BaTeNeil DIIEKTPOHHO-
oubnuoteunas cucrema «Jlauby. — TEKCT : MEKTPOHHBIN.
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https://biblio-online.ru/bcode/434364
https://biblio-online.ru/bcode/434365
https://e.lanbook.com/book/115529

3. U30pannHple 3aMaud W TEOpPEeMbl JJIEMEHTApHOW MaTeMaTWku. | eomeTpus
(ctepeometpusi): Yuebnoe nocooue / xmsipckuii J1.0., YennoB H.H., Srmom .M.,
- 3-e m3a. - M.:OU3MATIJIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7 - Pexxum
JOCTYyIa: http://znanium.com/catalog/product/854396 (mata obparieHus:
19.07.2019). — Pexwum moctymna: ajis aBTOpH3. mosib3oBateneit ObC znanium.com. —
TeKCT : BIEKTPOHHBIM.

4. ®ense O.M. Dnemenrapnas reometpus [Tekcrt]: ydeb.mocobue uist By30B. -M.:
MI'OVY,2010.-112c.

5. [Motanoe  M.K. Anre6pa, TpUTOHOMETpUS H  JJIEMEHTapHble  (PYHKIUU
[DnexTponHbIi pecypc]: yueb.mocoobue s By3oB / M. K. Iloramos, B. B.
Anexcannpos, II. W. ITacuuenko. - M. :Mnekca, 2015. - 680c. — Pexum nocrymna:
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-
1-€

6. AnexcannpoB A.JI. I'eomerpus [Tekct] : yueO.mocobme mias By3oB / A. ]l
Anekcanapos, H. FO. Heuseraes. - M. : Hayka, 1990. - 672c.

7. baxBanoB C.B. OcHoBanusi reomerpun [TekcT] : akCHMOMAT.U3JI0KEHUE T€OMETPUU
EBxinpna : yueb.mocobue mnsa By3oB / C. B. baxpamos, B. Il. MBanunkas. - M.
:Bricur.mk., 1972. - 280c.

8. Bapunor B.B. 3amaun mo marematuke [Tekct] :ypaBHeHus U HepaBeHCTBa/B.B.
Basunos, MensnukoB 1.N., Onexnuk C.H., [Tacuuenko I1.U. - M.: Hayka, 1988.-
240c.

9. Erepes B.K. Metoaunka moctpoenus: rpaduxoB (GpyHKIui [DIeKTpOHHBIN pecypc]
/B.K. Erepes, b.A. Panynckuii, J{.A.Tansckuid. - M.: Beicurimk., 1970. — 152 c.-
Pexum noctyna: http://www.alleng.ru/d/math/math280.htm

10. 3aBaio C.T DOnemenrapnas anreOpa[Tekct]: y4e6. mocobue mius By30B. -M.:
[Ipocsemenne,1964.-302c.

11. KuceneBA.Il. Anrebpa[Tekct]. - M.: ®usmarnur, 2010.-248c..

12. Kucenes A.Il I'eomerpus|Tekct]. - M.: ®usmariut, 2009.-328c.

13. Kieitn @. DnementapHas mateMmatnka| Tekct] :B 2 1.- M.: Hayka, 1987.

14. HoBocenos, C.1. CrneunanbHbiii Kypc anemMeHTapHou anreopsi[Tekcr]. 6-e usm. -
M.: Breicmias mkoja,1962.-564c.

15. axwmeiictepA.X. [Toctpoenne  rpadukoB  GyHKIMA  dJIEMEHTapPHBIMU
criocobamu[ Tekcr] -3-¢ u3n. -M.: Bukropus ITmroc,2011.-184¢.

16. kmapckuit [1.0. I'eometpus [Tekcr] : mianumeTpus : u30p.3agaHus U TEOPEMBI
anem.mareMm. / JI. O. Wknsapckuii, H. H. Yennos, . M. Srnom. - M. :®dusmartiur,
2000. - 336c.

6.3. Pecypchl HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEepHET»

1. O6pa3oBaTenbHBIA  CTYIACHYECKMH MOpTal  [DJIEKTPOHHBIM  pecypc]. -
http://area7.ru/

2. MecTo 3HaHWH B ceTH [ DICKTPOHHBINA pecypc]. -www.y10K.ru

3. DneKTpOoHHbIE KHUTHU [DneKkTpOHHBIN pecypc]. -
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http://znanium.com/catalog/product/854396
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e
http://www.alleng.ru/d/math/math280.htm
http://www.y10k.ru/

https://eknigi.org/estestvennye _nauki/148213-kurs-yelementarnoj-geometrii.html

7. METOJMYECKHUE YKA3AHMSI IO OCBOEHUIO
J_'[I/ICHI/IHJII/IHI)I

1. I'pasb T.H., Xonuna C.A. MeTtoauueckue peKOMEHIalUU 10 MPOBEICHHUIO
JICKIIMOHHBIX 3aHSATHH.

2. I'panp T.H., Xonuna C.A. MeToanueckre peKOMEHIAIMHN 00 OpraHu3aIiu
BBITIOJTHEHHUS U 3aIUThI KypCOBOW PaOOTHI.

3. I'panb T.H., Xonuna C.A. Metoandeckue peKOMEHIAINUHN 10 MPOBEACHUIO
71a00PATOPHBIX U MPAKTUICCKUX 3aHATHH.

8. ”H®OPMALMOHHBIE TEXHOJIOT MM 1151
OCYUIECTBJIEHUS OBPA3OBATEJIBLHOI'O NPOIIECCA MO
JUCLHUATIIAHE

JII/IIIeHBI/IOHHOG nporpaMmmMmHoe o0ecrieueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmManuoHHbIE CIPABOYHbIE CUCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Lirocy

IIpogeccunonabHbIe 0a3bI JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBbHO-TEXHUUYECKOE OBECNEYEHUE
JUCHUATIIAHBI

MarepuanbHO-TEXHUYECKOE 00eCIIeUeHHE TUCUUITIIMHBI BKIIOYAET B CEOsI:

- yueOHbIE€ ayIUTOPUH JJI MPOBEACHUS 3aHSITHI JIEKIIMOHHOTO U CEMHHAPCKOTO THIIA,
KypCOBOTO TPOEKTUPOBAHMS  (BBIMOJHEHUS KYpCOBbIX pabOT), TPYyNNOBBIX U
MHJUBUYAJIbHBIX KOHCYJbTALMI, TEKYLIIErO0 KOHTPOJIS U IPOMEKYTOUYHOM aTTecTaluH,
YKOMIUJIEKTOBaHHbIE Y4eOHOU MeOeNbI0, JOCKOM, TEMOHCTPALIMOHHBIM 000PY0BaHUEM.
- TIOMEILEHUS Il CAaMOCTOSITENIbHOU pabOThl, YKOMIUIEKTOBAHHbIE y4eOHOU MeOelblo,
MEPCOHAJIbHBIMU KOMITBIOTEPAMH € MOJKIIOYeHHEM K ceTH MHTepHeT u obecreyeHuemM
J0CTyna K DOJEKTPOHHBIM OMOIMOTEKaM MW B JJIEKTPOHHYIO HWH(MOPMAIMOHHO-
oOpazoBarensHyto cpexy MI'OY;
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- TIOMEUICHMs] i1 XpaHeHHs M NPOPUIAKTHYECKOTO OOCIyKUBaHHUS Y4EOHOTO
o0opynoBaHus, YKOMIUIEKTOBaHHbIE MeOenbio  (mKadwl/cTemiaxu), HabopaMu
JEMOHCTPAIIMOHHOTO 000PYI0BaHUS U YICOHO-HATIISAHBIMU TIOCOOUSIMU;

- nmabopaTopusi, OCHAIlleHHas JTabopaTOpHBIM O00OpYJAOBaHHWEM: KOMIUICKT Yy4eOHOMH
MeOenu, TPOCKTOp, TMPOCKIMOHHAs  JOCKa, TMEpPCOHANbHBIA  KOMIBIOTED C
NOJKIIOYEHHEM K ceTh HVHTepHeT u oOecmedeHrneM JocTyna K SJICKTPOHHBIM
OuOIMOTEKaM U B AJIEKTPOHHYIO HH(POpMaIIMOHHO-00pa3oBaTesbHyto cpeay MI'OY.
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