[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:

605279da4e034bff679172803da3070APRAMC TEPCTBO OBPA3OBAHHA MOCKOBCKOW OBJIACTH

TOCYapCTBEHHOE 00pasoBaTe/IbHOE YUpekICHHE BICIIEro oGpasosatus MockoBekoii o61acTn
MOCKOBCKHWU I'OCYIAPCTBEHHBIU OBJIACTHOU YHUBEPCUTET
(MIoy)

du3nko-MaTeMaTHYeCKH (haKyiIbTeT
Kadenpa Briciueii anreGpbl, 21eMEHTapHON MAaTEMAaTHKH H METOIHKH TIpenoaBaHust
MaTeMaTHKH VAN . \

o % i

CoriacoBaHo ynpapJieHHeM OpraHu3alnu
¥ KOHTpOJI KauecTBa 00pa3zoBaTesbHOM
JIeATEIbHOCTH

«7C » LE 2020 lf 1~
HavanbHuk ynpasieHus

/M.A. MunenkoBa/

/

/

(

L

PabGouasi nporpaMma JHCUHILIHHBI
Teopus u npakTHKa perieHHs MaTeMaTHYECKUX 3a/1a4

Hanpag.ienne noAroToBku
44.03.01 IMenaroruyeckoe obpa3oBanue

Ipodnan:
Maremaruka

Kpaandukauus
bakanasp

®opmbl 00yueHHs

Ounas

CorsacoBaHo y4eOHO-METOIHYECKOH PexomenioBano kadepoii Bbicei
KOMHCCHEH (PH3HKO-MaTeMaTHYeCKOro areOpsbl, IeMEHTAPHOM MaTEMAaTHKH 1
¢daxynbreTa: METO/IMKH IPENoIaBaHusi MaTeMaTHKH
TpoTokon «JA »usos 2020 r.NeAo ITpotokon «34 »wvaa3 2020 r.Ne 14
ITpencenarens YMKom ‘@w 3aB. kabenpoit Ao L

/ bapa6anosa H.H./ / Paccynoiﬁxaa MM./

MpiTHinm

2020



ABTOpP-COCTABUTEIb:

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

PaGouass mporpamma guctuiimHbl «Teopuss ©  TMpaKTHKAa  PEIICHUS
MaTeMaTUYECKHUX 3a/1ay» COCTaBJICHa B COOTBETCTBUU C TpeOoBaHUAMU DenepalbHOTO
['ocynapcTBeHHOro  00pa30BaTENBLHOTO  CTAaHAApPTa  BBICHIETO  OOpa3oBaHUS IO
HampaBiaeHuto noarotoBku  44.03.01 Ilegarormueckoe oOpa3oBaHue MpodUh
«Maremarukay, yreepxkaeHHoro npukazoM MMMHOBPHA YK POCCHUMU ot 22.02.18r.
Ne 121.

JucnuninHa BXOAWT B BapuaTUBHYIO YacTh Oioka bl «DnekTuBHBIC
JUCIUTUTUHBI (MOJIYJIH )» U SIBIISICTCS JUCIUTUTMHOMN TTO BBIOODY.

I'ox Hauasa moaroroBku 2020



COILEPKAHHUE

1. [TnaaupyeMbIe PE3YIBTATEI OOYICHIS . ...'uveereenneeenreeneeanneannennns
2. MecTo NMCHMIUIMHEI B CTPYKTYPE 00pa30BaTEIbHOM MPOTPAMMEI .......
3. O0BbeM U CONCPIKAHUE TUCITUTIIIMHBI .. .vvvenetseenteirieneeennneeenannenns.

4. Y4yeOHO-MeTOANYECKOE 00eCTIeYeHUE CaMOCTOATEIbHON PabOThI
00yyYaromuXxcs

5. ®oHJ OLICHOYHBIX CPEACTB IS IPOBEACHUS TEKYIIEH U
IPOMEXYTOYHOM aTTECTALMU MO JUCIUILINHE

6. y‘{€6HO-MCTOI[I/I‘{€CKO€ U pECYPCHOC obOecrieueHme JAUCHUIIIINHEI ........
1. MCTOI[I/I‘ICCKI/IG YKa3zaHuA 110 OCBOCHUIO JUCHUIIIMHEBI ...................

8. NHpopMaIimoHHbIE TEXHOJIOTUH JJI OCYIICCTBICHUS
00pa3oBaTeNbHOTO IpoLecca Mo AUCHUILINHE

(€)]

11
28
29

30
32



1. IITAHUPYEMBIE PE3YJIBTATBI ObBYYEHUSA

1.1. Heap 1 3a7a4y AMCHUILIMHBI

Leab ocBoenns nucuMILVINHBI «Teopust ¥ MpakTUKa pelIeHUs] MaTeMaTHUYEeCKUX
3a/1au
— CcO3/laTh MaTeMaTUYeCKyl0 0a3y METOJUYECKON MOATOTOBKU OYIYyIIEro y4WUTEeNs
MaTEeMaTUKH 00111e00pa30BaTEIbLHON CpeaHEN IIKOJIbI;
— OBJIJICHUE BCEMU OCHOBHBIMHM MOHATUAMH U (PaKTaMU JUCITUTUIHHBL
— MPEACTABJICHUH THOCEOJIOTMYECKUX KOPHEH MaTeMaTHU4eCKHX MOHATHM MIKOJIBHOTO
Kypca cpefHei 001eo0pa3oBaTeIbHOM MIKOJIbL;
— YCTaHOBJICHHE JIOTUYECKOW CBs3€M W MaTeMaTHYeCKHMX OCHOBaX B CBETE
COBPEMEHHOU HAYKH.

3a/iaum:
— OCYIIECTBISTH B3aMMOCBSI3b METOJAWYECKON MOATOTOBKM CTYy/IEHTA - MaTeMaTHKa C
TE€M, YTO HEOOXOJMMO €My 3HaTh, KaKk OyayIlleMy Y4YUTENII0 MaTeMaTHKH CpeIHeil
IITKOJIBI;
—CHUCTEMATU3UPOBATh U YIIIYOJISITh 3HAHUS CTYACHTA B PEIMETHON 00JIacTH.

1.2. [lnannpyemble pe3yabTaTbl 00yUeHHU s

B pe3ynbTaTe OCBOEGHMS JAHHOW JUCHUIUIMHBI Y OOydaromuxcs (GOpMHUPYIOTCS
CJIEIYIOIME KOMITETCHIINH:

JIIK-5 - T'oTtoB k pa3paboTke M pealu3aiii IporpaMm yueOHBIX TUCIHUILIINH B
paMKax OCHOBHOM 00111€00pa30BaTEIbHON TPOTPAMMBI;

CIIK-1 - CnocobeH OCBOUTH COBPEMEHHBIE KOHIIEMIUU, TEOPUHU, 3aKOHBI U
METOJIbI B 00JacTH (DU3MKH, MATEMaTUKH W HH(POPMATHKH, OBJAJECTh OCHOBHBIMH
METOJIaMH peIICHHs 3a1a4, CPOPMYJIUPOBAHHBIMM B paMKaX JaHHBIX MPEIMETHBIX
o0JiacTeid, ¥ MPUMEHHUTh UX B IPO(ECCUOHATBLHON JICATCIIHHOCTH.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
MMPOI'PAMMBI

Jucuunnuna «Teopus U mpakTHKa pelIeHUus MaTeMaTHYECKUX 3a7au» BXOJUT B
o650k 1, yactu, GopMupyeMoi yyaCTHUKaMU 00pa30BaTEeIbHBIX OTHOILIEHUH, U SBISETCS
JUCLMILTUHON 1O BBIOODY.

J51s ocBOCHUS TUCTIUTUTUHBI «ICTOpHUS MaTeMaTuKimy» 00ydJaroIuecs: HCTIOIb3YIOT
3HaHUSA, YMEHUs, HaBBIKH, TIOJyYeHHBIC U C(HOpMHUpOBAHHBIC B XOJI€ M3yUEHUSI TaKHUX
OpeaMeToB Kak «DJeMeHTapHas MareMaThka», «AunreOpa», «MaremaTHuecKuil
aHamu3», «ApupMeTrKa JeCTBUTEIBHBIX YUCce», «I eoMeTpus» u ToMy Mmo100HOE.
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JlaHHBIA KypC TMO3BOJHUT CTYyACHTaM TIJIy0)K€ OCMBICIHTH CYIIHOCTh MHOTHX
npo0sieM, M3yYyaeMbIX B MaTE€MaTHYECKUX JUcCHUIUIMHAX. OH SBISETCS CPEICTBOM
UHTEIUICKTYaJIbHOIO DPa3BUTUSA JIMYHOCTH W AKTUBHOTO BOCIUTAaHUS KyJIBTYpPHl U
MaTEeMaTU4ECKOr0 CTUJIS MBILLIJICHUS.

KoMriereHny, 3HaHWS, HABBIKM W YMEHHs, IIOJyYECHHBIE B XOJE€ H3y4YEHUs
JUCLMILIMHBI, TOJKHBI BCECTOPOHHE MCIIONIb30BAaThCS U Pa3BUBATHCSA 00YUAIOIUMUCH:

— Ha BCEX dTanax OO0y4yeHHUs B By3€ IPHU U3yUYEHUU TUCUUIUINH MaTEMAaTHYECKOTO
LIAKJIa, TPOBEJACHNN HAYYHBIX UCCIIEOBAHNM, BBIITOJTHEHUN KOHTPOJBHBIX U JOMAIIHUX
3aJlaHuil, MOATOTOBKE KYPCOBBIX U BBIMTYCKHBIX KBATH(PHUKAIIMOHHBIX PaldoT;

— B XO0JI¢ JlaJbHeNIero oOy4eHusi B MarucTpaType.

3. OBbEM U COAEP KXAHUE JUCIHUIIJIMHbI

3.1. O0beM TUCIUIIIHHBI

Iloxka3atenb o0beMa AUCUMIIIMHBI ®opma 00ydeHus
Ounasn | 3aouHas | OuyHo-3204Hast

OOBEM TUCHMIIMHBI B 3a4€THBIX SIIMHHUIIAX 3
OO0BeM AUCIHUILTUHBI B acax 108
KonrtakTHas pa6ora: 66,5

Jlexuun 26

[IpakTHyeckue 3aHATUS 40

KoHTakTHBIE Yachl HA MPOMEKYTOYHYIO aTTECTALNIO: 0,5

KypcoBas pabota (KypcoBoil MPOEKT) 0,3

3ayet/ 3a4eT C OIEHKOU 0,2
CamocrosiTenbHas paboTa 16
Kontponb 25,5

@opMOi MPOMEKYTOUHOM ATTECTALMU SABJISIIOTCS: 3a4€T C OLUEHKON U KypCcoBas
pabota B 6 cemecTpe.

3.2. Conep:xaHue TUCUUILIAHBI

KoanuyecTtBO
4acoB

HaunmenoBanue pa3jaesioB (Tem)
AUCHMIIJIMHBI ¢ KPATKUM COACPKAHUEM

Jlekunn

wW| CeMHHapCKHUe 3aHATHSI
#| IlpakTHYecKue 3aHATUS
91 JlabopaTopHbIe 3aHATHUS




Tema 1.To:knecTBeHHLIE npeodpazoBaHus. ToxnecTBEHHEBIE
npeoOpa3oBaHusl pallMOHAIBHBIX BBIpaKECHUN. Pas3nokeHue MHOTO4YJIEHOB Ha
MHOXxuTeNH. Cokpamienue apodei. CymMMa M NPOU3BEINEHHE PALMOHAIBHBIX
BbIpaKeHMN. HaxokeHrne 4MCIIOBBIX 3HAYCHWM pPalMOHAIBbHBIX BBIPAXKCHUMU.
ToxnecTBeHHbIE npeoOpa3oBaHus UPPaLMOHAIBHBIX BBIPAKCHUI.
Wppaunonansubie BbipaxeHuss. O6nacte onpeneneHus. [Ipumenenne cBoiicTs
apupMeTHUeCKUX  KOpHEM npu  npeoOpa3oBaHUSIX  MPPALUOHAIBHBIX
BhIpaKE€HUI. Bpigenenue kBagpaTa win Kyoa moj 3HakoM pajukana. CrIoxHbIe
pasuKabl. ToxnecTBeHHbIE npeoOpa3oBaHus IIOKa3aTeNbHbBIX u
norapumuueckux BoIpakeHud. CBoiicTBa cremneHeld. CBOWCTBA YHCIOBBIX
agorapupmoB.  TokaecTBeHHbIE  NpeoOpa3oBaHMs  IIOKA3aTENbHBIX U
JOTapuUPMHUECKUX BBIPAXECHUM. ToxnecTBeHHbIE npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHUU.

Tpuronomerpuueckass  OKpyXkHOCTb. [loHATHME KOCMHYyca U CHHYycCa
JNEHUCTBUTEIBHOTO  YMUCIIA. ['pynnbel  TPUTOHOMETPUYECKUX  (HOpMYII.
ToxaecTBeHHbIE  NIPeoOpa3oBaHMsl ~ TPUTOHOMETPUUYECKHUX  BBIPAKEHUH.
ToxnecTBeHHble NpeoOpa3oBaHUS  BBIPAXKEHUH, CcoJepXKaluX oOpaTHbIE
TpUroHOMeTpHUYecKhe QyHKIIH. YNCIIOBBIE HEPABEHCTBA.

[Ipocreiimme  HepaBeHCTBA.  JIOKa3aTenbCTBO  YMCJIOBBIX ~ HEPABEHCTB.
CpaBHeHue 3HA4YCHMIl YHUCIOBBIX  BbIpaXeHMH. CpeaHUE  BEIMYUHBI.
Kitaccnueckue HepaBeHCTBa.

Tema 2.KomOunatopubie 3amaum. Meroa MaTeMaTH4eCKOH HHAYKIIUM.
ITepecranoBku. Coueranus. Pazmenienust.

[IpaBuno ymHOXkeHUss W JepeBo BapuaHToB. IlepectanoBku. BriOop
HECKOJIbKUX 3jeMeHTOB. Coueranus. Pasmemenus. Meton mareMaTndeckou
WHIYKIUU B pelleHuy 3a1ad. [Ipu3Haky npruMeHeHuss MeToaa MaTeMaTHYECKON
MHAYKIIMHY [IPY PEIICHUU 3a1a4 U 10Ka3aTelbCTBE TeopeM. Penenne 3anad.

Tema 3. I'eomerpusi. OCHOBHBIE METO/Ibl PELLIEHUS T€OMETPUUYECKUX 3a/lad Ha
BBIUNCJICHHUE U JOKA3aTEIbCTBO.

Meauana  OpsSAMOYTOJIbHOTO TPEeYroJbHUKA. Y nBoenue MEHAHBI.
[Tapamnenorpamm. Cpenssis nuHUSA  TpeyroiapHuka. Tpanenus. Ilpuemsi
HAXOX/IEHUS BBICOTHI M OMCCEKTPUCHI TpeyrosibHHKA. OTHOILIEHUE OTPE3KOB.
Otnowmenne mromane. KacarenbHass k  okpyxkHoctH. Kacarommuecs
okpyxHocTu. Ilepecekaromuecs okpyx)HOCTU. OKpYKHOCTH, CBSI3aHHBIE C
TPEYTOJIbHUKOM U YETBIPEXYTOJIBHUKOM. [IpomopruoHanbHble OTPE3KH B
OKPY’KHOCTH. YTIIBI, CBA3aHHBIE C OKPYKHOCTBIO. MeETOJ BCIIOMOraTebHON
OKpYy)XHOCTH. BcrmomorartenbHble 1M0A00HBIE TpeyroibHUKH. HekoTopbie
CBOMCTBa BBICOT M TOYKH HX IepeceueHus. Meron muiomanei. Mcnonb3zoBanue
TPUTOHOMETPUM TIpU PEIIEHUU 3aJad Ha BBIUKCICHHE. MeTox BEKTOPHOU
anredpsl. Vcnonb30BaHne KOOPAMHATHOIO MeToJa. ['eomMeTprueckue pemieHus
HEreOMETPUYECKUX 3aJad. PelleHne MppalMoOHaIbHBIX ypaBHEHMH. Pemenue
CUCTEM alre0panyecKux ypaBHEHHH.

Tema 4. 3agaum Ha HMCHOJB30BAaHHE KOMILUIEKCHBIX 4HceJ B aJjredpe,
reomerpuu. KoMmriekcHsie 9ucia.

Onepanuu HajJ KOMIUIEKCHBIMU 4MclaMd. ['eoMeTpuyeckas HHTEpHpeTarus
KOMIUIEKCHBIX  uymcesl. [lokazatenpHass ¢dopmMa KOMIUIEKCHOTO  YHCIIA.
KommiekcHpie uncna B aneMeHTapHOM reomeTpur. OCHOBBI  MeToAa
KOMIIJICKCHBIX YHCECII. q)OpMy.]'II)I JJINHBI OTpCBKa 158 CKaJ'IHpHOFO HpOI/IBBGJIeHI/ISI
BekTOpoB.  [lapamnenbHOCTh,  KOJUIMHEAPHOCTh,  NEPHEHAUKYJISIPHOCTb.
KOMHJ’IGKCHBI@ KOOp}II/IHaTI)I HeKOTOpBIX TOYCK. HO}IO6HLIG 158 paBHI)Ie
TPEyroJibHUKUA. Pemienne 3ajady ¢ MNOMOLIBIO  KOMIUIEKCHBIX — YHCET.
KomruiekcHbie 9ncia B 3JIeMEHTapHOM anreope.
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Hcnonp30BaHne TPUTOHOMETPUUECKOH (OPMBI KOMIUIEKCHBIX YHCEN s
peuieHusl ypaBHEHUM.

Tema S. MHN30paHHble HeCcTAaHAAPTHBIE 3aJa4d IIKOJLHOIO Kypca
MaTeMaTHKH M MeTObI X pemenus. HepaBencraa

Jloka3aTenbcTBO ~ HEPaBEHCTB  METOJOM  MaTEeMaTUYECKOM  MHIYKIIMH.
HepaBeHnctBa, cBsi3aHHBIC C TPUTOHOMETpUYECKUMH QyHKIusMu. HepaBeHcTBa
B IUTAHUMETPHUH U cTepeoMeTpur. OyHKIMU AHThE U UX MPUIOXKeHus. 3agauu | 4 8
Ha MakCUMyM U MHUHUMyM. Pemienue 3amau ¢ mapamerpom. Yucno KopHed
KBaIpaTHOIO0 MHOI'OWIEHA B PELICHUU 33]a4 ¢ napaMmerpoMm. CBOMCTBAa KOpHEH
KBaJpaTHOIO MHOTOWIEHa B PELIEHUU 3aJad C IapamMeTpoM. Bsaumnoe
pacnoJIoKeHUE KOPHEN KBaIpaTHOIO MHOTOWIEHA U 33/1a4y C IapaMeTPOM.

Hroro 26 40

@opMOi MPOMEKYTOUHOU ATTECTALMU SBJISIIOTCS: 3a4€T C OLEHKON U KypCcoBas
paboTa B 6 cemectpe.

4. Y4eOHO-MeTOAMYECKOE O0ecleYeHHe CaMoOCTOSATEeJIbHOM PadoThl
00y4YarOIUXCs

[lenpto camMoCTOSATENBHOM pabOThl ABIAETCS YIIyOJleHWE TOHUMAaHUS U
VIy4IIEHHE YCBOEHUs Kypca JEKIMH W MpPaKTUYECKHX 3aHATHHA, MOATOTOBKA K
BBINIOJIHEHHIO KYPCOBBIX pabOT M K cJjaye 3a4era ¢ OLUEHKOU. A Tak ke (OpMHpPOBaHUE
CIIOCOOHOCTEM K CaMOCTOSITEIbHOMY MO3HAHUIO M OOYYEHHIO, MOHMCKY JIUTEpPaTyphl,
000011IeHHIO, O(QOPMJIIEHUI0O M TMPEICTABICHUIO TOJYYEHHBIX pE3yJbTaTOB, HUX
KpUTUYECKOMY  aHaJM3y, TIOMCKY HOBBIX W  HEOPJWHAPHBIX  PELICHHUI,
apryMEHTUPOBAHHOMY OTCTaWBAHHUIO CBOMX MPEJIOKEHUN, YMEHHMU IOArOTOBKH
BBICTYIUICHMHA W BeJeHUs nuckyccuil. CamocrositenbHas paboTa TpeOyeT Al CBOETO
peIIeHUs OT CTY/ICHTAa YMEHMsI YCTaHABJIMBATh HE TOJIBKO OT/AEIbHbIE (DYyHKIIMOHAJIbHBIE
CBA3M B pPAaHEE YCBOCHHBIX 3HAHUAX W METOJAX HX IPUMEHEHUs, HO M YMEHMS
OTIPEEIATh UX CTPYKTYpPY B IieJIoM. BbinonHeHne 3Tux paboT CTUMYJIUPYET CTyACHTA
NPUMEHSTh YCBOCHHBIE paHee 3HaHMsI, YTO JeJIaeT UX 0osiee rIyOOKUMHU.

CaMocTosTeNnbHYI0 pabOTy Ha MPAKTUYECKUX 3aHATUSX MOXKHO OPraHMU30BATh 32
CYET CaMOCTOSITEIbBHOTO PEIIEHUs] MOCTABJIECHHBIX 3a/1ay, BBIMOJIHEHUS MpeIaraéMbix
3a/laHUi, COCTaBJIEHUS MTOTOBOTO OTYETa O IMpojenaHHON pabore. Ha nexumsx -
TUCKyccHsi, OOCyXJeHue MHEHUM cTyaeHToB. Ha 3auere Cc OlIEHKOH - MpoBepka
O3HAKOMJICHUS CTYJIEHTOB C JIUTEPATypOH.

DopMBbI U METOJIBI CAMOCTOSITEILHON PabOTHI CTYACHTOB U €€ 0hOpMIICHUE:

- KOHCIEKTHUPOBAHHUE M3y4yaeMOM JIMTEPaTyphl - KPATKOE U3JI0KEHUE MaTepraa 1o
HMCTOPUYECKUM BOIIPOCAM W3 MPEMIOKEHHBIX MCTOYHUKOB, a TaKK€ M3 HCTOYHUKOB,
KOTOpPBIE CTYJIEHTBl HaXOJAT CaMOCTOATENIBHO COIJIAaCHO MPEIJIOKEHHONM TEMaTHUKe,
TEMaTUYECKNX BeO-CANTOB, PJIEKTPOHHBIX YUYCOHHKOB M T.I.; KOHCIEKT JOJIKEH OBITh
J0CTATOYHO KPAaTKUM M TOYHBIM, 000011aTh OCHOBHBIE TIOJIOKEHUS aBTOPOB;

- TNOATOTOBKAa  PAa3BEPHYTOTO  AHAMTUYECKOTO  OTYETA 1O  pe3yJibTaTaM
MPOBEJCHHOTO HCCJIEIOBAaHUS OCHOBHBIX HAEH B paboTax pa3IUYHbIX aBTOPOB,
Pa3IUYHBIX AMOX.



C OCJab0 OIITUMHU3allN yqeGHoro Imponecca pCKOMCHAYCTCA Ha ICPBOM 3aHATUN
COO6H.II/ITB CTyaACHTaM 06HIYIO TEMATUKY BaHHTI/Iﬁ, nejinm #u 3aJa4d Kypca, TCEMbI
CaMOCTOSITEIIbHOMN pa6OTI>I )41 HpI/IMepHLIﬁ IICPCUYCHb BOIIPOCOB IO AUCHUILIINHEC, 4 TAKKC
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
BOIPOCHI . obecrieueHne |0OTYETHOCTH
HOT'O U3Y4YCHUS 9acoB | HOU paboThI
HoxkazarenbcTB | 1./leicTBUTEIBHBI
0 TOXIECTB U € uucia u
HEPaBEHCTB Ha JIEHCTBHS HaJl
MHOKECTBE HUMH Pa6ora c Pexomennyemas | PacuerHas
1 2.Jloka3aTenbCTB 4 JUTEPaTypou U auTeparypa. pabora,
0 CETBIO Pecypcol 3a4€THOE
TPUTOHOMETPHUYEC HNurepHer. HNurepHer. 3a/laHue

KHUX TOXJIECTB.
3.Jloka3aTenbCTB
0 HEPABEHCTB
Pemenue 1.B3aumuoe
FEOMETPUYECK pacnoJioKeHNe

MX 3a/1a4 Ha JIMHEHHBIX
IJIOCKOCTH ¢uryp:
B3aUMHOE
pacnoJioKEHNE
Pa3IMYHBIX TOYEK
Ha [IpsAMOH,
B3alMHOE
pacmoioKEHNE
TOYKH U OTpE3Ka,
JIe)KaIUX HA
OJIHOM IIPSIMOH,
B3aMHOE

PacIIONOKeHHE Pabota c Pexomennyemas | PacuerHas
2 IpAMOM ¥ TOUKH 4 | MTCpatyponu | JUTEparypa. pabora,
BHE TIPAMOif CeTBIO Pecypcer 3a94ETHOE
B3aI/III)VIHOG , HutepHer. Nurepuer. 3aaHne
PacCIIOIOKEHUE

IIPSIMOM U IBYX
TOYEK BHE €€,
B3aMMHOE
pacroJiokeHue
TOYKHU U JBYX
B3aUMHO
MapajuIeIbHbIX
IIPSAMBIX.
2.B3aumHoOe
pacIoJIoKeHue
MPSIMOJIMHENHBIX

buryp:




KoMmmnekcusie

B3aHMHOE
pacnonoKEHNE
TPEYroJIbHUKOB,
B3aMHOE
pacrooKeHue
MHOT™ OYTOJIBHI/IKO

B.
3.B3aumnoe
pacrosoKeHue
OKPYKHOCTEH. :
B3aMHOE
pacroioKeHue
LIEHTPOB
OKPY>KHOCTEHN
OTHOCHTEIIBEHO
obmeit
KacaTeJabHOM,
pacroJioxeHue
LICHTPOB
OKPYKHOCTEMN
OTHOCHTEIBHO UX
001IeH TOUKu
KacaHus,
pacrosoXeHue
LIECHTPOB
OKPYKHOCTEMN
OTHOCUTEIIEHO
obeit Xopsl ,
pacroJioxeHue
LIEHTPOB
OKPY>KHOCTEHN
OTHOCHTEIIBHO
XOpJIbI OOJbIIEH
OKpPY>KHOCTH
pacroyioxeHue
TOYEK KacaHus
OKPY>KHOCTHU U
pAMOM
4.T'eoMeTpHYeCKH
€ 3aJ1a4u C
rnapaMeTpamMu
1.OcHOBHEIE

qucia B
pelIeHNn
3a1a4u
JIeMEHTapHON
MaTeMaTHKH!

TEOPEMBI
3JIeMEHTapHOU
MaTEMAaTHKU U
KOMIIJIEKCHEIE
qucia
2.Pemenne
TEOMETPUUIECKHUX
3a51a4
MpUMEHEHUEM

KOMIIJICKCHOT'O

Pab6ora ¢
JTUTEpaTypoii
CETBIO
Hurepner.

PGKOMGH)IyeMa;[
auTeparypa.

Pecypcer

HHurepHer.

Pacuernas
pabora,
3a4eTHOE

3aJaHue




qHucia

1.Pemenne
HMppaloOHAIbHBIX
, TOKa3aTeIbHBIX,
TPUTOHOMETPUYEC
KUX YpaBHEHUH C
rapaMeTpoM,
CBOJIAIINXCS K
KBaJIpaTHBIM.
2.Pemenne
HMppaloOHAIbHBIX
, TOKa3aTeIbHBIX,
TPUTOHOMETPUYEC
KHX HEPaBEHCTB C
apaMeTpoM,
CBOJIAIINXCS K
KBaJIpaTHBIM.

Pemenue
ypaBHEHUH U
HEPaBEHCTB,
coJiepKaIImnx

rnapameTp

PacueTnas
pabora,
3a4eTHOE
3aJjaHKe

Pabora ¢
JIUTEePaTypout U
CEThIO
Hutepner.

Pexomennyemas
JaUTEpaTypa.
Pecypcsl
Hutepner.

Uroro 16

5. ®OHJ1 OHEHOYHbBIX CPEACTB JIA1 HPOBEJEHWA TEKYIIEA 1
INPOMEXYTOYHOU ATTECTAIIUM 11O JMCHUIIJIMHE

5.1. IlepeyeHb KOMIIETEHUM C YKA3aHHEM ITANOB UX (popMUPOBaHUSA B NpoLecce
0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbI

Nzyuyenue nucturuinnbl « Teopust U mpakTHUKa pEHICHUs] MaTEMaTHYECKUX 3a71au»
MO3BOJISIET CHOPMUPOBATh y OaKaIaBpOB CIAEAYIONME KOMIIETEHIIUH.

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHIIHN

Oranbl GOpMHUPOBAHUS

AMNK-5 «l'oToB K paspabotke wu | 1. PaboTa Ha y4eOHBIX 3aHATHSX.
peanuzanuu porpaMm yueOHbix | 2.  CamocrosiTenbHas padoTa.
JUCLMIUIMH B paMKaX OCHOBHOM

0011e00pa3oBaTeNbHON MPOrPaMMBbI»

CIIK-1 «Cnocoben ocBOUTSH | 1. PaboTa Ha y4eOHBIX 3aHATHUSX.
COBpEMEHHBIE  KOHIIETIIUW, TeopuH, | 2.  CamocTosTenbHas paboTa.

3aKOHBI U METOJbl B 00JIacTH (PU3UKH,
MaTeMaTUKU U WHPOPMATUKU, OBJIAACTh
OCHOBHBIMH METOJaMM pPEIICHHS 3ajad,
c(hOpMYyTUPOBAHHBIMHA B PaMKax JaHHBIX
MPEAMETHBIX 00JlacTeld, U MPUMEHHUTDh UX
B MPOo(hEeCCHOHANTBHOMN JICATEILHOCTH
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5.2. Onucanue nmokasaresjeil ¥ KpUTepueB OLIEHUBAHUA KOMIIeTCHIIUM
HA pa3JIM4YHbIX ITanax ux GopMHUPOBAHUS, ONTUCAHNE IKAJI

OlICHUBAaHUA
OnernBae YpoBeHb Ixana
MBIE Oran N Kpurepun
KOMIICTEHII chopmupo- T n— OnucaHue nokasarenei oucrmpanmy | CUCHMBA
. BaHHOCTH HUS
ATIK-5 Ioporossrit | 1. Pabora Ha 3naem: Texymmmii 41-60
y4eOHBIX 3aHATUSAX. | - 0Opa3oBaTEIbHBIE CTAHAAPTHI U | KOHTPOIb
2. IpyTue perimaMeHTHpYIOUIe | (BBIIOJHEHH
CamocTrosiTenbHa | TOKYMEHTBI,  SIBIIIIOIIMECS  OCHOBOHM | € pacdeTHBIX
s pabora. co3/1aHms 00pa30BaTENBFHBIX IPOTPaMM; pabor),
- METOJI0JIOTHIO MPOEKTUPOBAHUS | MPOMEKYTOU
00pa30BaTeNBLHOTO MPOLECCa; OCHOBHBIC HBIH
pe3yJbTaThl OCBOCHUSI 00pa30BaTENbHON |  KOHTPOIb
OpOrpaMMbl Ui Pa3sHbIX  YpOBHeH | (BBIMONHEHH
obpazoBaHus; € 3a4EeTHBIX
Ymeem: 3aj1ad,
- HCHONB30BaTh  0Opa3oBaTEIbHBIC YCTHBIHA
CTaH/AAPTHI " IpyTHe OTBET Ha
pErIaMeHTHPYIOIME JOKYMEHTBl JUIsl | BOIPOCHI)
MPOEKTUPOBAHUS 00pa3zoBaTeIbHBIX
porpamm;
-HCII0JIb30BATh METOAOJIOTHIO
MIPOEKTHUPOBAHUS 00pazoBaTeIbHOro
nporecca JUIs CO3/1aHUs
00pa30BaTEeNbHBIX IPOTPaAMM;
-OIpENeNsiTh  OCHOBHBIE  PE3YJIBTaTh
0CBOCHMA 00pa30BaTEIbLHONW MPOrpaMMbI
C YYeTOM CHEUM(HUKH IPETONaBAEMOT0
npeaMera.
[poneurytr | 1. Pabora Ha 3naem: Texymmmii 61-100
BIA y4eOHBIX 3aHATHAX. | - OOpa3oBaTeIbHBIE CTAHIAPTHI U | KOHTPOJb
2. Jpyrue perylaMeHTHpYIoIHe | (BBIIOJHEHH
CamocrosiTennbHa | TOKYMEHTBI,  SIBIISIFOIIMECS ~ OCHOBOM | € pacdyeTHBIX
s pabora. co3/1aHus 00pa30BaTENBFHBIX IPOTPaMM; pabort),
- METOAOJIOTHIO MPOEKTUPOBAHUS | MPOMEKYTOU
00pa30BaTeNBLHOTO MPOLecca; HbIi
- OCHOBHBIE PpE3yJIbTaThl OCBOCHUS KOHTPOJIb
oOpa3oBaTenpHOH  MpOrpaMMbl A | (BBIOJHEHU
pa3HBIX ypOBHEH 00pa3oBaHUS; € 3a4eTHBIX
Ymeem: 3aj1a4,
- HCII0JIb30BaTh o0pazoBaTenbHbIE YCTHBIH
CTaHAAPTHI u npyrue OTBET Ha
PETVIAMEHTUPYIOIIME  JTOKYMEHTBHI  JUIA BOIIPOCHI)
MPOEKTUPOBAHUS 00pazoBaTeIbHBIX
porpamm;
- HCTIONIb30BATh METO/I0JIOTHIO
MPOEKTUPOBAHUS 00pa3zoBaTeIHLHOTO
npouecca TS CO3/IaHHA

00pa30BaTENBHBIX MIPOTPAMM;

- ONpEeAeNATh OCHOBHBIE PE3YJIbTATHI
OCBOCHHS 00pa30BaTEIbHON MTPOTPaMMBI
C y4eTOM cHenu(pUKH MPENoIaBaeMoro
npeaMeTa;

Bnaoeem (nasvikamu u/unu onvimom
OesimenbHOCmL).
- HaBbIKaMHU UCIIOJIb30BAHHMS
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00pa30BaTEeNbHBIX CTAHAAPTOB M IPYTHX
PETIAMEHTHPYIONTNX JOKYMEHTOB ISt

IPOSKTUPOBAHHUS 00pa3oBaTeIbHBIX
Hporpamm;

- HaBBIKaMH UCIIOJIE30BaHUS
METOHOJIOTUH HPOSKTUPOBAHHUS
00pa30BaTeILHOTO nporecca TSt
co3zaHusi 00pa3oBaTeNIbHBIX IPOrPaMM;
OIIBITOM orpeeIeHUs OCHOBHBIX
pe3yJbTaToB OCBOCHUS

00pa3oBaTeNbHON MPOrpaMMBI C yYETOM
creQrKY NperoJaBaeMoro rpeaMeTa

CIIK-1 [oporossiit | 1. Pabora Ha 3Haert: Texymuii 41-60
yUeOHBIX 3aHATUSX. | -COBPEMEHHbIE  KOHIENIWH, TEOPUH, | KOHTPOJIb
2. 3aKOHBI M METOIBI B OONacTH (hM3HKH, | (BBIIOIHEHH
CamocrosTensHa | MaTeMaTHKH ¥ HHPOPMAaTHKH M | € pacdeTHBIX
s pabora. MIEPCIEKTHBHBIC HATIPABIICHHS Pa3BUTHS | paboT),
COBPEMEHHON HAyKH; MPOMEXYTOY
-3HaYEHUE U MECTO NUCLUIUINH (pU3MKO- | HBIH
MaTeMaTHYeCKOro [MKIa B 0oOmel | KOHTPONb
KapTUHE MHpA. (BBIMIOJTHEHU
Ymeer: € 3a4ETHBIX
-SICHO U JIOTMYHO M3JIaraTh MOJyYeHHBIE | 3ajad,
6a30BbIe 3HAHUS, YCTHBIN
-IEMOHCTPUPOBATh TMOHMMaHUE oOOuIeH | OTBET Ha
CTPYKTYPBI JVCIUTIIINH (U3HKO- | BONIPOCHI)
MaTEeMaTHYECKOTO IUKJIA U B3aMMOCBSA3H
UX C APYTHMH JUCHUIUTHHAMU;
-CTPOUTh MOJENU PEANbHBIX OOBEKTOB
WJIH TIPOIIECCOB;
-po)eCCHOHATBHO ~ pemaTh  3ajadqd,
CBSI3aHHBIE C MPEJAMETHOW 001acThlo, C
YYETOM  COBPEMEHHBIX  JOCTH)KEHHI
HayKHU;
-IPUMEHSATH nHpopMannoHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH ISt
3G GEKTUBHOTO pEIICHUsT HAy4YHBIX U
NPUKJIAAHBIX  3a]ad, CBS3aHHBIX C
IpeAMETHON 00JI1acThIO.
[poneuryr | 1. Pabora Ha 3HaeT: Texymmmii 61-100
BIA y4eOHBIX 3aHATHSAX. | -COBPEMEHHbIE  KOHIENIWH, TEOPHH, | KOHTPOIb
2. 3aKOHBI M METOABl B oOmacTu (M3UKH, | (BBIIOTHEHU
CamocrosTenbHa | MaTeMaTUKd W WHQOPMATUKH  H | € PacUeTHBIX
s pabora. MEePCHEeKTUBHBIC HANpPaBJICHHUS Pa3BUTHSA | paboT),
COBPEMEHHOW HayKH; MPOMEXYTOY
-3HaYeHUE U MECTO JUCUMIUIMH (U3UKO- | HBIN
MaTeMaTHYecKoro LuKia B 00LIel | KOHTPOJb
KapTUHE MHpA. (BBITIOJIHEHU
YwMmeer: € 3a4ETHBIX
-SICHO M JIOTMUYHO M3JIaraTh MOJy4YCHHBIE | 3a/ad,
6a30BbIC 3HAHHUS; YCTHBIH
-IEMOHCTPUPOBATh ITIOHMMaHWe OOIIel | OTBET Ha
CTPYKTYPBI JUCIUIIIINH (bu3uKo- | BOIPOCHI)

MAaTeMaTUYECKOro I[MKJIA U B3aUMOCBS3HU
UX C IPYTHMU JUACIUILTHHAMU;

'CTpOI/ITB MOICIIHU peaHBHBIX O6B€KTOB
WM TIPOIIECCOB;

-po()eCCUOHATIFHO  pellaTh  3ajadu,
CBSI3aHHBIE C TPEIMETHOW 00acThiO, C
YYETOM  COBPEMEHHBIX  JIOCTHKEHUU
HayKH;

~-IPpUMCHATH I/IH(i)OpMaIII/IOHHO'
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KOMMYHUKAIIMOHHBIE TEXHOJIOTHH  JUIsl
3¢ (HEeKTHBHOTO pEImeHUsT HAyYHBIX |
NPUKIANHBIX  3a7ad, CBSA3aHHBIX C
TIPEIMETHON 00JIACTBIO.

Bnageer:

-CIIOCOOHOCTHIO K JIOTHYECKOMY
paccyXIeHHUIO;

-MOJISTUPOBAaHUEM Ul ITOCTPOCHUS
00BEKTOB M IPOLECCOB, ONPEICICHHs
WU TIpEACKa3aHus UX CBOICTB;

-BJIaJieeT OCHOBHBIMH METOJIaMH
peuienus 3a1a4, chOpMyYJIUPOBAHHBIMU B
paMKax IpeMETHBIX 00JIacTeH.

5.3. TunoBble KOHTPOJIbHBIE 32IAaHUA WJIN HHbIE MATEPUAJIbI, HEOOXOAUMBbIE J1JI
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUS KOMIIETEHIUI B IIpoLecce 0CBOCHUSA
00pa3oBaTeIbHOM POrPpaMMBbI

IIpumepHbIe BONpPOCHI K 3a4eTy (IPOBOAMTCS B YCTHOI (popme) B 6 cemecTpe

1. OxapakTepu3yiTe MpUeMbl pas3iIoKEHUSI MHOTOWICHOB HA HENTPUBOIUMBIEC
MHOUTEIIH.

2. JlokaxuTe CBOMCTBA apuPMETHIECKUX KOPHEH.

3. OxapakTepu3yiiTe 0COOEHHOCTH IPH BBINOJIHEHUH IPE0Opa30BaHu
MPPALMOHAJIBHBIX BBIPAKECHUIA.

4, JloKkaxuTe CBOMCTBA CTENIEHEN JEUCTBUTEIBHOIO YUCIA.

S. JIoKaxuTe CBOMCTBA YHCIIOBBIX JOrapru(MOB.

6. BbIBOJ TpUTOHOMETPUYECKUX (POPMYIT OCHOBHBIX TPYIIIL.

7. BbIBOJ TpUrOHOMETPUYECKUX (POPMYIT OCHOBHBIX I'PYIII, CBA3aHHBIX C
00OpaTHBIMH TPUTOHOMETPUUYECKUMU (DYHKIIMSIMU.

8. Cpennune BennunHbl. Kinaccuueckue HEpaBeHCTBA.

9. [TpumeHeHne anredpanyeckoro MeTo/ia Mpy pelIeHuy TeOMETPUIECKUX 3a/1a4 Ha

BBIYMCIIEHUE U JI0Ka3aTenbcTBO. [Ipumep.

10. IIpumeHeHHEe BEKTOPHOTO METOJIa P PEUICHUU T€OMETPUIECKUX 3a1a4 Ha
BBIYMCIIEHUE U JI0Ka3aTenbcTBO. [Ipumep.

11. IlpumeHeHHEe KOOPJIMHATHOTO METO/Ia MPHU PEIIEHNN TEOMETPUIECKUX 3a1a4 Ha
BBIYMCIIEHUE U JI0Ka3aTenbcTBO. [Ipumep.

12. IlpumeHeHHe METO/Ia BCTIOMOTATENbHBIX (DUTYD MPU PEIICHUH T€OMETPHUUECKUX
3a/1a4 Ha BBIUUCIICHHUE U J10Ka3aTeNbCcTBO. [Ipumep.

13. AnreOpamdeckas (popma KOMIIEKCHOTO Yucia. [IpaBuia BeIOTHEHUS JEHCTBUN
HaJl KOMIUIEKCHBIMU YMClIaMU B ajireOpandeckoi popme.

14. T'eomerpuueckass MHTEPIIPETAIIUS KOMIIJIEKCHBIX YUCET.

15. Tpuronomerpudeckas ¢hopma KOMILUIEKCHOTO yucia. [IpaBusia BbIIOTHEHUS
NeWCTBUIN HaJl KOMIUIEKCHBIMU YUCJIaMU B TPUTOHOMETpUYECKOn popme.

16. IlokazaTenbHast popMa KOMILIEKCHOTO YHUCIIA.

17.  OcHOBBI ME€TOJa KOMILIEKCHBIX YHCEIL.

18. Meron MaremMaTuueCKOW MHAYKIIMU B PEIICHUH 3a/1a4.

19. ®ysknuu AHTbe. [Ipumeps pemenus 3a1ad.
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20. Hcnonp3oBaHUE CBOWCTB KOPHEW KBaJIpaTHOIO MHOTOYJIEHA B PEIICHUH 3a]1a4 C
IapaMeTPOM.

IIpumep 3aga4 AJ14 3a4eTa ¢ OLEHKOMN M0 TUCHHUIIMHE
Bapuant 1

Ne 3aganue

Breruncnure X
0,1(6) +0,(3)

0.3 +11(6) *~ 1°

4 1
2. a3-8a3b 3[b 2
VYnpocrture BeipaxkeHe———: | 1 — 2 ~|—as

a3+23ab+4b2
N 2n—4
3. CKOJIBKO II€JIBIX 3HAYEHUH N, TPU KOTOPBIX YUCIa M = OyIyT HaTypaJIbHBIMU?
n+5
4, Ileny ToBapa cHu3mwiIM Ha 6%, 3aTeM HOBYIO 1IeHY CHU3WIH eiie Ha 10% u, HakoHell,

MOCJIC nepecUCTa NPOU3BCIIM CHUKCHUC CIIC HAa YCTBCPTh. Ha ckomnbko IIPpOLICHTOB
BCCI'O CHU3UWJIN IICPBOHAYAJIbHYIO LICHY TOBapa?

5. Haiinure 10935, eciu logs2=a, loggb=h.

6. Brraucnute cymmy 491710972 4 5-logs4
7 129blogpa
YOpocTuTh BRIpOKEHHE @ '°9b4
8. 2.3 1

_3 1 -2 V2
Beruncnure [a 2b(ab™%)"2(a™1) 3] npua=-—,b= o

9. ’
BBI‘II/ICJ'II/ITCG (5 — \/%)6 —+/30.

10.
VYpoctute BelpakeHHe \/8 +2v10 + 25 + \/8 —2v/10 +2v5

1. Boruuciure V3-2VZ _ y3tz/2
J17-12v2  J17+1242

12. | Cymma xopHeii ypasuenns 2vVx2 — 2x + 4 —vVx2 — 2x + 9 = 1pasna

13. | CyMMa HauMeHBIIIEro ¥ HauOOJIBIIETO KOPHEH ypaBHEHUS

V2x+2 - V2x+1-3V2x+10—-6V2x + 1 =2V2x + 1 —8

14. . 3—x 2+x
Uemy paBHa cyMMa KOpHEH ypaBHEHUS Tx +3 P 4

15. | Ipu xakux 3HaveHusx a u b muorounen x* — 3x3 + ax + b nenurcs va x2 + 3x +
4?

16. | Ilpomssenenune KopHeii ypaBHenus x> — 9x? + 26x — 24 = 0 paBHO?

17. | Pemenuem HepaBeHnctBa x* — 2x2 — 63 < 0 sABIAETCS TPOMEKYTOK?

18. | Ipu kakoM 3HaueHnn mapamerpa o ypapaerue ( a-1) X°+2 (a +1)x+ a +4=0 nmeer
€IMHCTBEHHBIH WJIN KPAaTHBIA KOPEHB?

19. | Ypasnenne 2 X°+mx°+nx+12=0 nmeer kopuu X1=1, Xo=-2. TpeTnii KOPEHH
YpaBHEHMsI paBeH

20. | IIpu KakoM 3HAYEHUH MapaMeTpa o, BepIIMHA HapadoIIbl
y = (x — 3a)? — a? + 6a + 16 nexuT Ha OTPULIATETHLHON HOTYOCH abcIuce?

21. | Ipoussenenue kopHeii ypasuenus (x2 — 5x + 7)2 — (x — 2)(x — 3) = 3 paBHO?

22. | B apupmernueckoii mporpeccuu 20 wieHoB. CyMMa YiICHOB, CTOSIIUX HAa YETHBIX
MecTax, paBHa 250, a cymMmma 4JIeHOB, CTOSIIIIMX HA HEYETHBIX MecTax, paBHa 220.
Halinure nBa CpeTHUX WIEHA MPOTrPECCUU

23. | CymMa wieHOB O€CKOHEYHO yOBIBAIOIICH T€OMETPHYSCKOM MPOTPECCHH paBHa 56, a
CyMMa KBaJIpaToOB ee WieHOB paBHa 448. Haligute nepBblii 4ieH U 3HaMEHATEhb
IPOTPECCHH.
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24,

CruiaB u3 cepeOpa U MeIM UMEeT Maccy 2 KT, MpUIeM Macca cepedpa CoCTaBIIseT
2
14; % wmaccel menu. CKoJIbKO cepedpa B JaHHOM CIiiaBe?

25. | MOTOUMKIMCT OCTAaHOBUJIICS JJIs 3arpaBKu roproynM Ha 12 munyTt. [locne 3toro,
YBEJIMYUB CKOPOCTH JIBIKEHUS Ha 15 KMIIOMETPOB B Uac, OH HaBepcTal MOTEPSIHHOE
BpeMms Ha paccTtosiHuu 60 kunomMeTpoB. C Kakoll CKOPOCTBIO OH JBUTAJICS IOCIHIE
OCTaHOBKHU?
Bapuanr 2
Ne 3anaHue
1. | Beruucnure X

0,4+8(5—0,8-%)—5:2%

‘90 =x
<1%-8— (8,9 —2,6:%)) : 34%

2. a~2+b=2 (a?+b?\ 1
YpocTture BelpaxeHue p— ( p )

3. | Haiigure CYMMY HaTypaJbHBIX 3HaYEHUHU N, IPU KOTOPBIX YUCIA M = % OoynyT
HaTypaJbHbIMU

4. | Yucno X yMeHbIINIM B 3 pa3a U B pe3ysbraTe noaydunu 14% yucna 90. Yucino X
paBHO?

5. | Haiigure logs6, ecau Ig2=a, Ig3=b.

6. | Haiinure npoussenenne 409827 . 2710992

7. logplogpa
YHpocTuTth BelpakeHne a '°9p®

8. ab ab a?+b?
VYnpoctute BhIpakeHUE (a + E) . (m — a) e

9. Yrpocrute Boipaskenne v 20 — 6v/11.

10. ’
KakoMy 1enomy 4ucity paBHO BBIPAKEHUE |36\/§ - 81| ++/36v2 + 81

11.| Cymma kopreii ypasHenus Va2 —3Vx2+2=0 paBHa?

12.| Cpennee apupmeTnyeckoe KOpHEH ypaBHEHHS
VaxZ ¥ 9x + 5 —vV2x2 + x — 1 = Va2 — 1 paBHo?

13.| Cymma kopreii ypasrenns 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1pasna

14. Brerunciute 3\/20 + 142 + 3\/20 — 1442

15.| Cpennee reomerpuueckoe KopHeii Muorounena x* — 5x3 + 7x? — 5x + 6 paBHo

16.| Ipoussenenue kopHeil ypapHenusix> + 3x% — 2x — 2 = 0 paBHO?

17.| Cpennee apudmernyeckoe KopHeii ypaBHeHHs X - X -X+2=0 paBHO?

18.| Ipu kakux 3Ha4eHusAX @ ypaBHenue (a? — 9)x — 3 = aumeer GecKOHETHOE
MHOECTBO KOPHE?

19.| Ipu KakoMm 3HaYEHHM MapaMeTpa o, KBaAPaTHbIHA TpexueH (2 o-1) X°+(2 a-1)x+1
SIBIISICTCS TIOJTHBIM KBAIPaTOM?

20.| Ilpu xakoM HaUOOJIBIIEM IIEJIOM OTPHUIIATEIHHOM 3HAYCHUH ITapaMeTpa o BEpIIMHA
napaboJIbI
y = 2x% + a® + @ — 5 JeKUT Ha MONOKUTEILHOM MOITYOCH OPJAUHAT?

21.| Haiimure npousBeaenns kopHeit ypapaeHns(x? — 3x + 6)2 — 13(x% — 3x + 6) +
36 =0

22.| CKOJIBKO OJJMTHAKOBBIX WICHOB HAXOJHUTCS B IBYX apU()PMETHUECKUX MPOTPECCUSIX
5,8,11...u3,7,11..., ecnu B Kaxxmoi u3 Hux N=100.

23.| HaiiinTe YUCII0 YWICHOB apU(PMETHICCKOMN TPOTPECCHH, €CITH Ay + Ay + -+ + App =

126, a, + drn = 42.
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24,

J{Boe pabounx paboTasi BMECTE, BRIOJIHAIOT padoTy 3a 8 yacoB. [1epBblil U3 HUX,
paboTas OTAEIBEHO, MOKET BHITIOTHUTH BCIO paboTy Ha 12 4acoB ckopee, 4eM BTOPOH,
eciu OyneT paboTarh OTACIHHO. 3a CKOJIBKO YacOB KaXKIbIi U3 HUX, paboTasi IOPO3Hb,
MOJKET BBIIOJHUTH paboTy?

25.

Yepes vac mociie Havajaa paBHOMEPHOTO CITyCKa BOJIbI B Oacceline, ee octaock 400
KyOMUYEeCKHUX METPOB, a erie yepe3 3 gaca—250 kyOuueckux MeTpoB. CKOJIBKO BOJIBI
ObL10 B Oacceline?

IIpumepHbIe TEMbI KypCOBBIX padoT
Teopema HproTOHa: B ONMMCaHHOM OKOJIO OKPYXKHOCTH YETBIPEXYTOJIBHUKE

CEepEearHbI IUaroHaJjiel KOJUIMHEAPHBI C IEHTPOM OKPYKHOCTH.

Teopema Cumcona: OpTOroHaJIbHbIE MPOEKIUU TOYKH, JIEKAIIEH HA ONMHUCAHHOU
OKOJIO TpPEYroOJIbHUKAa OKPYXHOCTH, Ha MPSMBbIE, COJEpIKALIUE €ro CTOPOHHI,
KOJUTMHEAPHBI.

Teopema ['aycca: Ecniu HeEkoTOpas npsimasi nepeCceKaeT npsiMble, COAEPKAIINE
croponsl BC, CA, AB tpeyronpanka ABC, B Toukax Aj, By, C; cooTBeTCTBEHHO,
TO cepeauHbl 0Tpe3koB AA;, BB;, CC; xonmmmHeapHsI.

Teopema  Ilackans: Toukn  mepecedeHHs  NOPSMBIX,  COAEp KaIIUX
MPOTUBOMOJIOKHBIE CTOPOHBI BIMCAHHOTO IIECTUYTOJbHUKA, JIEKAT Ha OIHOM
IPSMOM.

Teopema Monxa: Bo BNHCaHHOM YETBIPEXYTOJIBHUKE MPSIMBIE, MPOXOJSIIHE
Yepe3 CepelMHbl CTOPOH M JAMArOHAJIEH NMEPIEHANKYISIPHO HPOTUBOMOJIOKHBIM
CTOPOHAM WJIM, COOTBETCTBEHHO, IPYIrOM IWAroHalIH, NEPECEKAIOTCS B OJHOM
TOYKE, Ha3bIBAEMOM TOYKOM MOHka 3TOT0 YETHIPEXYTOJIbHUKA.

Teopema Jlezapra: Ecnu tpeyronsnukn ABC u A1B1Clpacnonoxensl Tak, 4To
npsmbie AA1l, BB1, CClnepecekaroTcss B OJHOW TOYKE WM HapajulelbHbI, TO
6o Touku P=ABNAIB1, Q=BCNBI1Cl, R=CANCIlAlnepeceucHus wux
COOTBETCTBEHHBIX CTOPOH KOJUIMHEApHbI, TUOO JBE COOTBETCTBEHHBIE CTOPOHBI
MapajulesibHbl  MPSAMOW,  COEAUHSAIONIEM  TOYKM  NEPECEYEHUs  APYTUX
COOTBETCTBEHHBIX CTOPOH, JIMOO COOTBETCTBEHHBIE CTOPOHBI TPEYrOJbHUKOB
MapajuiesbHBI.

Teopema Ilackama: Touku mnepecedeHHss NPSAMBIX, COAEPKAIIMX CTOPOHBI
TPEYroJdbHUKA, C KacaTelbHbIMH K €ro ONUCAaHHOW OKPYKHOCTH B
IIPOTUBOIIOJIOKHBIX UM BEPIIMHAX JICKAT HA OAHOM ITPSIMOM.

Teopema Ilackansa: Bo BMCaHHOM B OKPYKHOCTb YETBIPEXYTOJIBHUKE IPSMBIE,
COJZIeprKalllie MPOTUBOMOJIOKHBIE CTOPOHBI, U KACaTEJbHbIE B TPOTUBOIOI0XKHBIX
BEPLIMHAX MEPECEKAIOTCS B YETHIPEX KOJUIMHEAPHBIX TOYKAX.

Teopema Ilackang—IIanmna: Ecau touku A, B, C nexar Ha ogHON NpAMOM, a
touku Al, Bl, C1 — na agpyroi#i, To Touku nepeceuenus npsmeix AB1 n AlB,
BClu BIC, CAl u ClA Ttakxe nexat Ha npsMon. Ecinu xe npsiMble B IByX W3

ATHUX TPEX Map MAPAUICIBbHBI, TO TAKKE MapaJlICIbHbI U MIPSMbIE TPETHEU MaphI.
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10.Pemenue 3aay Ha MOCTPOCHHUE OTPAHUYEHHBIMU CPEJICTBAMH.
11.IIpumeHeHre HHBEPCUU K PEIICHUIO 33]1a4 Ha MOCTPOCHHUE U JIOKA3aTeNIbCTBO

12.IToctpoeHrss Ha IIJIOCKOCTH, BBINOJHAEMbIE OJHOW JMHEHWKon. Teopema
[ITeitnepa

13.I'eoMeTpuyecKre MOCTPOEHHUS, BBITIOIHIEMbIE OJHUM IUPKyJieM. Teopema Mopa-
Mackeponu

14. Teopema bopcyka

15.I'eometpus Ha chepe

16.1M300paxkeHre  reoMeTpuueckux  ¢GUryp ¢  IOMOIIBI0  MapajijIeIbHOTO
IPOEKTUPOBAHUS

17.3ameuarenbHble TOYKU U JJUHUU TPOU3BOJILHOTO TPEYTOJIbHUKA.

18.3amaua o neneHuu oTpe3Ka B 3aJJTaHHOM OTHOUIEHUU U TIOPOKIaEMBIE €10 TEOPHUHU.

19.Metoxa reoMeTpruUecKHX peoOpa3oBaHUi B PEIICHUH 3a/1a4.

20.KpyroBsie mpeoOpa3oBaHuUs.

21.MeTo 1 KOMIIEKCHBIX YHCEI B TEOMETPHH.

22.KoMmIuieKkCHbIE Yucia U KpyroBasi TeOMETpHs TUIOCKOCTH

23.[IpuMeHeHrne KOMIUIEKCHBIX YHUCEIT B AJIEMEHTapHON T€OMETPUHU

24.0OpHaMEeHTHI Ha MIOCKOCTH

25. 'eomeTpusi U UCKYCCTBO

26. MuHUMaTbHOE CBOMCTBO KpyTa

27.PaBHOBENHMKUE W PAaBHOCOCTABJICHHBIE MHOTOYTOJIbHUKH

28.JKcTpeMaibHbIE CBOWCTBA MPABMIIBHBIX MHOTOYTOJILHUKOB

29. VnBepcus 1 ee NpUMEHEHHUE K PEeLICHHIO 331a4 AJIEMEHTapHON TeOMETpUN

30.. T'eomerpuyeckue HEpaBEHCTBA M HX MPUMEHEHUE K pEUICHHIO 3ajay
3JIEMEHTAPHON I'€OMETPUHN

31.MHnykuusi B TeOMETPHH.

32. 'eometpus mMacc.

33. Teopwust m3MepeHus TUTOMIAACH HA MHOYKECTBE TIJIOCKUX (PUTYD.

34.T'omoTeTrs W ee MPUMEHEHHE K PEHICHUIO 3a/1a4 dJIEMEHTapHO reOMEeTpUH

35.IBmKeHHSI TUTIOCKOCTHU: OCEBasi CHMMETPUS; U €T0 MIPUMEHEHHE K PEIICHHIO 3aa4
3JIEMEHTAapHON I'€OMETPUHN

36. JIBI>KeHHs IUIOCKOCTH: IEPEHOC; M €ro IMNPUMEHEHHE K pEeIIeHUI0 3ajad
3JIEMEHTAapHOU I€OMETPUUN

37. JIBuKeHus IUJIOCKOCTU: TOBOPOT; W €ro IPUMEHEHHE K pEIICHUI0 3ajad
3JIEMEHTApHOM I'€OMETPUUN

38. MeTrpuueckre COOTHOIIEHUS B YETHIPEXYTOJIbHUKE

39.0CHOBHbBIE METPUUECKUE COOTHOIICHUS B TPEYTOJIbHUKE

IIpuMepsI 3a1aHNi pacyeTHBIX padoT
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© © N o o

To:xknecTBeHHbIE NIPe0Opa3oBaHUS
Bapuant Nel
Paznoxxute Ha MHOXXHUTENH a* +3a®+4a” —6a—12
a®> a* 7a® 5a* a _
Jokaxure, yto & & a4 93 4 - yycrno 1esoe Nnpyu HaTypaIbHOMA.
120 12 24 12 5

5 5 5 3 3 3 2 2 2
JlokaxkuTe, 4to ecii a+b+c=0, 0 & +0°+c” _a +b +c’ a +b +c

7 5 2
6+442 6— 442 ]2_
+ =8
x/§+\/6+\/§ \/5—\/6—&

Brraucaure Iog 27560 , €CJI1 log,,5=a, log,,11=Db

[IpoBepbTe paBEeHCTBO (

JIoKaxuTe, 4To a* +4b* +3c” +14 > 2a+12b +6¢
CpapHute uncna a=49-+15ub :,/M ; a=10g,16 u b=log,; 729
JIOKaKHTE, YTO 4sin( o + %)sin( o - %) = 4sin’a -3

Brruucnure arctg % +arctg % +arctg S

Bapuant Ne2
Paznoxunte Ha MHOXKUTEIIN 2a* +a° +4a?+a+2

5 £.3
. JIokaxuTe, 4TO 11 HaTypanbHOroa, (8’ —5a° +4a) nenmrcs na 120

b-c N c—a N a—b _ 2 N 2 N 2
(a—b)(a—-c) ((b-c)(b—a) (c—a)(c—-b) a-b b-c c-a

[TIpoBepbTE paBEHCTBO 3\/6 + /% + 3\/6 — ‘/% =3

Berancrure 1005528 | ecnt og,, 7=a, log,,5=b

Jlokaxxure, 4TO

Jokaxute, uTo a®+b®+c®>3abc, eciim a+b+c>0

Cpasrnre uncia 8= V47 ub=~/26 +6; a=10g,,80 i b=1log 640

. 1
JIOKaXXuTE, 4TOSsin2 & + cos(% — a)(cos % +a)= 2

JIOKaXuTE, 4TO ar sin 4 +arsin S +arsin 16 _r
5 13 65 2

3agaun HA HAXOKICHHE TeOMETPUYECKUX BeJIMYHH.
Bapuant Nel
B Beinmykiom uetsipexyroinbHuke ABCD oTpe3ok, CoeTUHSIOMINIA cepeIuHbI

ctopoH paseH 1. [Ipsmbie BC n AD nepnenaukyispusl. Haligure oTpe3ok,
coenuHsomui cepenunsl auaronaneii AC u BD.

B paBHOOe1peHHOM TpeyrojbHuKe ¢ ocHoBaHMeM AC mpoBeeHa OuccekTpuca

yria C, koTtopas nepecekaeT 60koByto ctopoHy AB B Touke D. Touka E nexut Ha
ocHoBannu AC tak, uro DE u DC nepnennukynsapusl. Halinure AD, eciin CE=2.

N3 Bepumnbl npsamoro yria C tpeyronsauka ABC nposeaena ouccektpuca CL u

Menuana CM. LM = a, CM = b. Haiinure miomans tpeyroipHuka ABC.
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4, HaliTn miomaas TpeyrojabHUKa, €CIU IBE CTOPOHBI €ro paBHbI 27 1 29, a
MeraHa TPETheH CTOPOHBI paBHA 26.

S. B uertsipexyronsauk ABCD Bnmcana okpy’HOCTb paguyca 2. Yron DAB
npsimoii. AB=5, BC=6. Haitnure mmomans ABCD.
6. B okpyxHocTh paguyca 2 Bnucad yroil ABC tak, yto BC — nuametp

okpyxHocTH. B yron ABC BnucaHa eiie ogHa oKpykHOCTb paauyca 0,75 Tak, 4To oHa
KacaeTcsi 0OJIbIIIEeH OKPYKHOCTH BHYTpeHHUM obpa3om. Haritu yron ABC.

Bapuant Ne2
1. B Beinykitom uetbipexyroiabHuke ABCD oTpe3ok, coe TMHSI0IUI
CEpeMHbI JUaroHajie paBeH O0TPE3Ky, COeIUHAIOIIEMY cepearHbl cTopoHBC n
AD. Haiigute yroi, 00pa30BaHHBIAIIPOIOKEHUSIMU CTOPOH uaroHaneid AB u
CD.
2. B tpeyronbauke ABC yron C- npsimoid, oTHo1eHue Meanansl CM k
ouccek-tpuce CN paBHo : 1, Beicora CK=2. Haiinure miomaan TpeyroabHUKOB
CNK u ABC.
3. B tpeyronpsanke ABCAB=8, BC=6 u 0buccexktpuca BD=6. Haiinure niuuny
MenuaHbelAE.
4, B tpeyronbaunke ABC menuana AKnepecekaet meauany BD B Touke L.
Haittu miomanps yetsipexyroabauka KCDL, ecnu mmomans ABC paBna 24.
d. B tpanenuio ABCD Bnmcana okpy>KHOCTh, Kacaromascsi 00KOBOI CTOPOHBI
AB B Touke M Ttak, uto AM=4, MB=1. Haliiute pagunyc 3Toil OKpYXKHOCTH.
6. JIBe OKpYKHOCTH paanycoB’/ U 4 BHYTpEHHE KacaroTcs B Touke A. Uepes
TOYKY B, nexantyro Ha 00JbIIei OKPY>KHOCTHU, IPOBEICHA MpsAMasi, Kacarouascs
MEHbIIEN OKpYy)kHOCTH B Touke C. Haiitu yron AB, ecniu BC=3.
KommiekcHblie yucia
Bapuant Nel
BruinmosHuTh NeicTBUA:
_3-2i+4i7 5 Z_i2—4i9+5i23
) L= R
2. BBIMOTHUTE ACUCTBUSL B TPUTOHOMETPUUYECKON (hOpME U pe3ybTaT 3alucaTh B
anredpanyeckoit popme:
(cos100" +isin100°)-(~2i) 1 3
cos(—80°)+isin(-80°) _( ]
3. [IpeacTraBuTh 4Kcia B MOKa3aTeIbHOU (POpME, BBITIOTHUTH ACHUCTBUS U PE3YJIbTAT
3anucath B ajiredpandeckoi popme: z, = 4(c05125° +isin125°) z,=-3i

a) z= —
cos50° +1sin50°

2
o z 3
. Haiitu: a) =+, 0) Z,7,.
ZZ
Bapuant Ne2
1 .BBITOTHUTE NEeHICTBHUA:
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(-1
6) ! :
2(cos(-62°30’)+isin(—62°30'))’

B)4(cos127°20' +isin127°20') + 3

2.Pemmth ypaBHEHUE: Xx* +81=0

3. [IpeacTaBuTh 4KcIia B MOKa3aTeIbHOU (POpMeE, BBIMOTHUTE ACHUCTBUS U PE3YyJIbTAT
3anucath B asireopandeckoi popme: z, = 4-(cosl35° +isin135°); z,=-2i

3
. 2 z
. Haiitu: a) 7,-7,; 6) .
2
3aavyu HA UCMOJIb30BAaHHUE KOMILIEKCHBIX YHMCeJ B reOMeTpPHH.

Bapuanr 1.
1. Jan mpaBwibHbI TpeyroabHUK ABC 1 KOMIUIEKCHAs KOOpIMHATA a BEPILIMHBI
A. Haiinure KOMIUIEKCHYIO KOOPAMHATY BEPIIMHBI B IIpU NOJIOKUTEIBHON U
OTpULIATEIBHON OpueHTauusAX TpeyronbHuka ABC, eciin 3a HadalabHYIO TOUKY
MPUHAT LEHTp TpeyrojabHuka ABC.

2. JlokaxuTe, 4TO CyMMa KBaJpaToB MeJIMaH TpeyrojibHUKa paBHa 0,75cyMMbI
KBaJ[paTOB €ro0 CTOPOH.
3. Jokaxkurte, 4TO mpsiMasi, COAEpKalllasi OCHOBAHUSA JIBYX BBICOT TPEYTOJIbHUKA,

IIEPIICHIUKYJIIPHA PAIAYCy OIIMCAaHHON OKOJIO HETO OKPY’KHOCTH, IIPOBENEHHOMY B
TPETHIO BEPILIUHY.

4, JlaHBI TpH NpPaBUIBHBIX OJMHAKOBO OPUEHTHUPOBAHHBIX TpeyrojapHuka OAB,
OCD u OEF. [Jokaxwure, uro cepeaunsl otpe3koB BC, DE, FA sBistorcs BepmmHaMu
MPaBUJIIBHOTO TPEYroJIbHUKA, TUOO COBNANAIOT.

S. JlokaszaTp, 4TO IJIMHA CTOPOHBI TPABUIIBHOTO AEBATHYTOJIbBHUKA paBHA PA3HOCTH
JUTMH €r0 HauOOoJbIlIEeH U HAMMEHbILIEH JuaroHase.

Bapuanrt 2.
1. Jan mpaBwibHbI TpeyroabHUK ABC 1 KOMIUIEKCHAst KOOpIMHATa a BEPIIHHBI
A. Haiiiute KOMIUIEKCHYIO KOOpAMHATY BEPIIMHBI B Ipu M0JI0KUTENBLHON 1
OTpHULIATENBHOMN OpUeHTaIMsAX TpeyroyibHUKa ABC, eciiv 32 HayaJabHYIO TOUKY
npuHATO ocHOBaHue Al BricoThl AAT.

2. Jlokaxxure, 4yTO CymMMa KBaJpaToB AMArOHAJIEH YEThIPEXYTOJIbHUKA paBHA
YABOCHHOM CYMME KBaJpaTOB €r0 CPEIHUX JINHUMU.
3. Jlokaxure, 4TO TOYKU, CAMMETPUYHBIE OPTOLEHTPY TPEYTOJIbHUKA

OTHOCHUTEJIBHO €70 CTOPOH U OTHOCUTEIIBHO UX CEPEINH, JIEKAT Ha ONMCAHHOW OKOJIO
TPEYrOJIbHUKA OKPYXKHOCTH.

4, JIaHBI TpY OJIMHAKOBO OPUEHTUPOBAHHBIX NMPABUIIBHBIX TpeyrojabHuka AKL,
BMN u CPQ, mpuuém Touku A, B, C ABISIIOTCS BEpIIMHAMU NMPABUIBHOTO
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TpeyroyibHuKa. Jlokaxkure, 4yto cepeaunsl oTpe3koB LM, NP, QK sBisroTcs
BEpIIMHAMH MPABUILHOTO TPEYTOJBHUKA, MO0 COBMAAOT.

5. Joxkaxure, 4To anodemMa MpaBwIbHOTO ACBATHYTOJIbHUKA paBHA CyMME
PACCTOSIHHM OT LIEHTpa 0 HAWOOJIbIIICH W HAMMEHBIIICH €ro AuaroHae.

Pemenne 3aga4 ¢ napamMeTpom

Bapuant Nel.
1. HaiinuTe Bce 3HaueHUs b, mpu KOTOpBIX ypaBHeHHe X —2 = /2(b —1)X +1 nmeer
€IMHCTBEHHOE pEIICHHUE.
2. Ilpu kakux 3HAYCHUSX MMapaMeTpa a ypaBHEHUE
(a—-1)-4"+(2a—3)-6" =(3a—4)-9" umeer eAUHCTBEHHOE PEIICHHE
3.  Haiigure Bce 3HaueHMs mapaMeTpa a, Ut KaKA0T0 U3 KOTOPBIX chUcTeMa
12x—-x*—a=0
X < 2 BBIMTOJTHSACTCS XOTS OBl TIPU OJJHOM X.
Bapuant Ne2.
1.  Haitnute Bce 3Ha4eHus b, mpu KOTOPBIX ypaBHEHHUE

X—2= \/ —2(b+ 2)X + 2 umeeT eUHCTBEHHOE PEIIEHHUE.

2. Haitinqure Bce 3HaueHMs a,lIpu KOTOPBIXYpaBHEHUE
(a—1)-cos’x—(a’ +a—2)-cosx+2a’ —4a + 2 = One umeer
JNEUCTBUTEIBHBIX PEIICHUM.

3. Haiingure Bce 3HaueHus a, Ipu KOTOPBIX HEPABEHCTBO

2
Iog 0.2 (X —aX+ 7) < —1ppmonusercs JUIS1 BCEX OTPHUIATEIIbHBIX 3HAYCHUH X.

5.4. Meroanyeckue MaTepuaJibl, ONpeaesiloNe  MPOUeIyPbI
OLICHNBAHMS 3HAHMI, YMEHHUI, HABBIKOB M (MJIM) ONBITA €ATEJIbHOCTH,
XapaKTePU3yIIUX ITANbI GOPMUPOBAHUSA KOMIIETCHIIUA

OlneHMBaHUE CTENIEHU OCBOCHUSI OOYYAIOIMMMUCS TUCIUILUIMHBI OCYIIECTBIISACTCS
Ha ocHOBe «llonokeHue o OaIBLHO - PEHTHHTOBON CHCTEME OILICHKH YCIIEBAaeMOCTH
ctyaeHToB MI'OVY».

[IIxama cOOTBETCTBUS PEHTHHIOBBIX OLICHOK MATHOAILHBIM OIICHKAM:

Onenka no 5-0amipHOM cucrteme Onenka no 100-
OasIbHOM cUcTeMe
5 OTIIMYHO 81 — 100
4 XOPOIIO 61 - 80
3 YJIOBJIETBOPUTEIIBHO 41 - 60
2 HEYJIOBJICTBOPHUTEIHEHO 21 -40
1 HE00X0/IMMO TIOBTOPHOE U3yUYECHHE 0-20
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B 3aueTHO - ’K3aMEHALIMOHHYIO BEIOMOCTh U 3aYETHYIO KHIKKY BBICTABIISIOTCS
OLICHKH MO MATHOAJILHOM 1IKAJIe U PEUTUHTOBbIE OLIEHKH B Oasiax.

[Ipy mosy4eHUU CTYACHTOM Ha 3a4€Te C OIEHKOW «HEYJOBJIETBOPUTEIHHO» B
BEJIOMOCTb  BBICTABIISICTCS  peUTHHTrOBas olleHka B Oammax (<40 OGamios),
COOTBETCTBYIOIIAS PAKTUYECKUM 3HAHUSM CTY/ICHTA.

Oo011ee koymmuecTBO 0ayu1oB o pucuuiummuae — 100 0amios.

3a BBINOJHEHUE PACUYETHHIX PadOT MO JUCHUILIMHE (CaMOCTOsATeNbHAs paboTa)
oOyuaromuiicss MO>KeT HaOpaTh MakcuManbHO 63 Oamna (go 18 OamioB 3a pacyeTHYyIO
paboty «ToxxnecTBeHHBIE MpeoOpa3oBaHus»; M0 12 OamioB 3a pacyeTHYIO padoTy
«3agaun Ha HAXO0XKJICHUE TC€OMETPHUECKUX BEIMUYMH»; 10 6 0auioB 3a pacyeTHYIO
paboty «KomruiekcHble umcnay; 10 15 OamioB 3a pacueTHyl pabory «3agaud Ha
WCITOJIb30BAaHNE KOMIUICKCHBIX YHCET B TeoMeTpum»; M0 12 0amioB 3a pacyeTHYIO
paboTy «3agaun ¢ mapaMeTpoM»).

OO6yuaromuiics, Habpasmuii 41 6amn u 6osee, JOMYCKAETCS K 3a4€Ty C OILICHKOM.

MakcumanbHasi cymma OaljioB, KOTOpbIE OOYyYalolUWCS MOXET HaOpaTh Mpu
claue 3auera C OLEHKOH, cocraBiseT 37 OaiioB (25 3a BBINOJHEHUE 3aYETHOIO
3amanus U 12 0auioB 3a YCTHBIN OTBET Ha MOCTaBJICHHBIE BOIIPOCHI).

st cnaum 3adera C ONEHKOW M0 JIUCHUIUIMHE HEOOXOJMMO BBINOJIHUTH BCE
TpeOyeMble JoMaliHue paboThl Ha TMpakTUYecKuX 3aHATUsAX. CylecTBEHHBIM
MOMEHTOM SIBJISIETCSl MOCEIMIAEMOCTh 3aHATUNA (B Cllydae IMPOMYCKOB 3aHSATUI
npeanoyaraercss 0osiee MOAPOOHBIN OMpPOC MO TeMaM MPONMYIIEHHBIX 3aHsaTui). Ha
3a4eT BRIHOCUTCS MaTepHUall, M3JIaraeMblil B JICKIIMOHHOM KypCe M paccMaTpUBaeMbIi Ha
MPAKTUYECKHUX 3aHATUAX. J{JIs MOTydeHHs OLIEHKH Ha 3a4eTe HaJ0 MPAaBUILHO OTBETHUTH
Ha HECKOJIKO MTOCTABIEHHBIX BOMPOCOB. B 3aTpyIHUTENBHBIX CUTyalUsIX (B OTAEIbHBIX
ClIydasix) JOIMYCKAeTCsl Ha 3a4eTe C OICHKOW BOCIOJIB30BATHCS TETPAIBIO0 C 3aMUCHIO
MaTepUaIoB JIEKIMA W CEMHHApOB B TPUCYTCTBHM TmpemnofaBateis. I[Ilpu stom
MpErno/iaBaTesib MOXKET YOEOUThCS, B KAKOM CTENEHU CTYJIEHT OPUCHTUPYETCS B
«CBOMX» MaTepuayiax, W IO Psay JOTOJHUTEIHHBIX BOMPOCOB (IO TETPAaU) PEIIUThH
BOIIPOC O 3a4YETE C OLCHKOM.

[Tpu mepecnaue 3aueTa C OLEHKOM MO JUCUUIUIMHE MCIIOJIB3YETCS CIeayloliee
MpaBuJjIo Jyisi GOPMUPOBAHUS PEUTUHTOBOM OIICHKHU:

- 1-1 mepecnava — gakTuueckasi peMTUHIOBasl OIlEHKA, MOJyYeHHas CTYJEHTOM 3a
OTBET, MUHYC 5 (0aioB);

- 2-51 mepecaava — (hakTHUecKas peHTHHTOBas OIICHKA, MOTYYCHHAs CTYJCHTOM 32
OTBET, MUHYC § (OaJIOB).

VYder mocemaeMoCcT! JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN OCYIIECTBIISCTCS IO
BEJIOMOCTH, MIPEACTABICHHONW HUXE B (hopMe TaOIUIBI.

MockoBcKHUi roCy1apCTBEeHHbINH 00J1aCTHOM YHUBEPCHUTET
BenomocTts yyera noceumeHus
PDu3uKo-MaTeMaTHYeCKuil paKyJabTeT
Hamnpasnenue nonrorosku: 44.03.01 - [legarorudeckoe oOpa3zoBaHue
[Tpoduns moaroroBkn: MaTemaTnka
Hucnuminza: Teopus u npakTUKa perieHnsl MaTEMaTUYECKUX 3aa4
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['pynma: 31
ITIpenonaBarens: Briconkas I1.A.

Ne | damuaua U.0. Tlocemenue 3agaTuit Htoro
/o

112[3]/4|5]6]|7|8]9

1. | Banos U.N.
2. | Ilerpos IL.II.

MoOCKOBCKHI TOCYAAPCTBEHHbI 00J1aCTHON YHUBEPCUTET
BexomocTh yyera TeKyumie ycneBaeMoCTH
DU3UKO-MATeMAaTHYeCKUU PaKyabTeT
Hanpasnenue noarorosku: 44.03.01 - [lenarornueckoe oOpa3oBaHue
[Tpodune nmoaroroBku: MaTtemartrka
Jucuunnuaa: Teopus u npakTUKa pEIIEHUS MaTEMaTUYECKUX 3a7a4
['pynma: 31
[IpenonaBarens: Breiconkas [1.A.

Cymma 6amroB, HaOpaHHBIX B CEMECTpe Hrorosas onenka
3a4er ¢ OLEHKOM O6was
0 37 6anoB CyMmMma
Ne d. 1.O. Brimonnenue 3aganui A GaIIOB oxmnuce
n/m pacueTHBIX paboT o 63 | 3adatuu I (Maxc Liudppa |Iponmcs | MNpenoaaBaTens
GaLIOB 3ayera ¢ Yc. OtBer 10 .
oueHko# 10 25 | 12 6amnos 100)
OaIoB
1 2 3 4 5 6 7 8 9
1 HBanos
2 Ilerpos
' I1.I1.

CTpyKTypa olleHMBAHHSA 3aIaHUI
Kpumepuu u wkana oyenusanus 3a0aHuil pacuemuvix paoom
3aoanus pacuemmuoui pabomwi « TooxxcoecmeerHvlie npeoopa306aHusLy

Kpurepun bamnnsl
Pemenre 10rudecky BEICTPOCHO M TOYHO U3JIOKEHO, SICEH BECh X0/ 0,5
paccCyXIeHus
IIpencrapieHo perieHre 3a1a4 HECKOJIBKHUMH CITIOco0amMu (€CIu 3TO 0,5
BO3MO>KHO)
OTBeT Ha KK/BIM BOMPOC (33JaHNE) 3aKaHIYMBAETCS BHIBOJIOM 0,5
Odopmiienne cootBeTcTByeT oOpasiy. IIpencraBieHsl HEOOXOAMMBIC 0,5
Ta0IUIBI U TpauKu

[To pe3ynbraTraM olleHUBAaHUS OOYJAIOIIUNACS MOKET TIOTYYHUTh:
[Toporosslii ypoBenb — 70 1 6anna,
[IponBuHyTHI ypoBeHb — 1,5-2 Oaina.
To ecTb MO WTOry BBINOJHEHUS JAHHOW pAcYETHOW pabOThl CTYACHT MOMKET
noJyuuTh A0 18 6amnoB (9 3aganuii no 2 6ania Kaxaoe)
3aoanus pacuemmnoii pabomul «3a0auu HA HAXOHCOEHUE 2eOMEMPUUECKUX BETUUUHY
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Kpurtepuii bannel
Pelienre 10ru4ecky BEICTPOCHO M TOYHO U3JIOKEHO, ICEH BECh XOJ 0,5
paccyXJIeHus
[IpencraBieHo pelieHUe 3a1a4 HECKOJIBKUMHU CITOCOOaMU (€CIIH 3TO 0,5
BO3MOYKHO)
OTBeT Ha KaXK/[bIi BOMPOC (3aJ]aHNE) 3aKAaHYMBAECTCS BHIBOJIOM 0,5
Odopmiienne cootBeTcTBYeT oOpasiy. [lpeacTtaBieHsl HE0OXOIUMBbIE 0,5
TaOJIUIBI ¥ TpaduKu

[To pe3ynpTaTaM OlleHUBaHUS 00YYAIOMUNC MOXKET MOTYYUTh:
IToporoselii ypoBeHb — 10 1 6ania;
[IpoaBunyTHI ypoBeHb — 1,5-2 Ganna.
To ecTh MmO WTOry BBINOJHEHHUS JIaHHOM PAcYeTHOW padOThl CTYAEHT MOKET
noay4yuTh 110 12 6amios (6 3amanuii mo 2 6aia Kaxiaoe)
3aoanus pacuemuoil pabomwl « Komniexchvie yuciay

Kpurepuit bamsr
Pemienue Torudecku BEICTPOCHO U TOYHO M3JI0KEHO, SICEH BECh X0 0,5
pacCy)aeHus
[IpencrapiieHo perieHre 3a1a4 HECKOJIBKHUMU CITIOCO0amMu (€CIu 3TO 0,5
BO3MOYKHO)
OTBeT Ha KaXX/IbIi BOMPOC (3aJ]aHN€) 3aKaHYMBAECTCS BHIBOJIOM 0,5
Odopmnenue cootBeTcTBYeT 00pasity. IlpemcraBieHsl HEOOXOIUMBbIC 0,5
Ta0UIBI U TpaduKu

[To pe3ynpTaTaM OlleHUBaHUS 00YYAIOMUNCS MOXKET MOJTYYHUTh:
[Toporossiii ypoBeHs — 70 1 6anna,
[IponBunyTHIH ypoBeHb — 1,5-2 Gaina.
To ecTh MO WTOTy BBHINIOJHEHHUS aHHOW PAcYeTHOW pabOTHI CTYJACHT MOXKET
MOJIYYHUTh 10 6 OauioB (3 3aganus mo 2 6amia Kaxaoe)
3aoanus pacuemnoti pabomul «3a0auu Ha UCNONb308AHUE KOMNIEKCHBIX YUCE] 8

2eomempuuy

Kpurepuii bamsl
Petienre 10ru4ecky BHICTPOCHO M TOYHO U3JIOKEHO, ICEH BECh XOJ 1
paccykJeHus
IIpencrapiieHo pernieHre 3a1a4 HECKOJIBKUMU CITIOCO0aMu (€CIu 3TO 0,5
BO3MO>KHO)
OTBeT Ha KaXX/IbIi BOMPOC (3aJ]aHN€) 3aKaHUYMBACTCS BHIBOJIOM 1
Odopmrnenue cootBeTcTBYeT 00pasity. IIpemcraBieHbl HEOOXOIUMBbIC 0,5
Ta0NUIBI U TpaduKu

1o pe3ynbraTraM olleHHBAHUS O00YYAIOIIUNCS MOKET MOJTYYUTh:
[ToporoBsrii ypoBeHb — 70 1,5 6amios;
[IponBUHYTHIN YpOBEHB — 110 3 OaJLTOB.
To ecTp MO WTOTY BBIMOJHEHUS JAHHOM pacueTHOW pabOThl CTYIEHT MOXKET
noJyduTh A0 15 6amnoB (5 3aganuii no 3 6anmia Kaxaoe)
3aoanus pacuemmuoii pabomwl «3adaqu ¢ napamempomy
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Kpurtepuii bannel
Pelienre 10ru4ecky BEICTPOCHO M TOYHO U3JIOKEHO, ICEH BECh XOJ 1
paccyXJIeHus
[IpencraBneHo pemeHne 3a1a9 HECKOJIBKUMH CIIOC00aMu (€CTH 3TO 1
BO3MOYKHO)
OTBeT Ha KaXK/[bIi BOMPOC (3aJ]aHNE) 3aKAaHYMBAECTCS BHIBOJIOM 1
Odopmiienne cootBeTcTBYeT oOpasiy. [lpeacTtaBieHsl HE0OXOIUMBbIE 1
TaOJIUIBI ¥ TpaduKu

[To pe3ynpTaTaM OlleHUBaHUS 00YYAIOMIUHC MOXKET MOJTYYUTh:
[ToporoBelii ypoBeHB — J10 2 6AILIOB;
[IpoaBUHYTHIN YpOBEHB — J10 4 OAJIOB.
To ecTh MO WTOry BBINOJHEHHUS IaHHOM PAacyeTHOW padOThl CTYAEHT MOXKET
noayuuTh 710 12 6amnos (3 3amanus o 4 Oasnia Kaxjoe)

MakcumanbHass cymMma OalllloB, KOTOpbIE OOyYarolUMiCSd MOXET HaOpaTh Npu
cllade 3adeTa C OIEHKOM, COCTaBJISIET 10 37 OaIoB.
3aueTHas paboTa COCTOUT U3 2 TEOPETUUECKUX BOMPOCOB (TI0 6 0ATIOB KaXKIbIi)
u 25 3anay (no 1 Gamty kaxmas).
Kpumepuu u wikana oyenusanus omeema Ha 60npoc

Kpurepuii bamne
Jloruka u3JoXXeHus MaTepuana 1
IlonHoTa u rimyOuHa oTBeTa. Hannune KoMMEHTapueB M PUMEPOB. 1
OtnuyaeTr Kakoil-mbo mpoiiecc, 0OBEKT U T.I. OT UX aHAJIIOTOB TOJBKO 1
TOTJIa, KOT/Ia €My UX NMPEIbIBISIOT B TOTOBOM BHJIE.
3anmoMHMSI  OOJBIIYI0 4YacTh TEKCTa, TMPaBUJ, OINPEACIICHUIA, 1

(hOpMYJIMPOBOK, 3aKOHOB M T.II., HO OOBSICHUTH HHUYErO0 HE MOXKET
(MexaHMYeCcKOe 3aTIOMHUHAHUE).

JIeMOHCTpUPYET TIOJHOE BOCIPOU3BEJCHUE W3YUYEHHBIX IMpaBul,
3aKOHOB, (POPMYIMPOBOK, MATEMATHYCCKUX W HMHBIX (POpMyT W T.IL.,
OJIHAKO 3aTPYAHSIETCS YTO-T1M00 OOBICHUTB.

OOBsICHSIET OTHEIbHBIE TMOJOXEHUSI YCBOECHHOW TEOpUH, HHOTIA 1
BBITIOJTHSIET TAKUE MBICITUTEIBHBIE ONEPAINH, KaK aHAJTU3 U CUHTE3.
OtBeuaer Ha OOJBIIMHCTBO BOMPOCOB IO COACPKAHUIO TEOPUH,
JEMOHCTPUPYS OCO3HAHHOCTh YCBOCHHBIX TEOPETUYECKUX 3HAHMUM,
MIPOSIBJISISE CHOCOOHOCTh K CAMOCTOSATENbHBIM BBIBOJIAM U T.I1.

YeTko W JIOTUYHO W3JaraeT TEOPETHYECKUN Marepuan, CBOOOIHO 1
BIIaJICCT TOHATHUSAMH M TEPMHHOJOTHEH, CIOCOOEH K OO0O0OIICHHUIO
W3JI0)KEHHOW TEOPUH, XOPOLIO BUAUT CBA3b TEOPUU C IPAKTUKOU,
yMEET NIPUMEHUTH €€ B MPOCTEHIIINX CIydasx.

JIEMOHCTpUpYET TIOJIHOE TIOHWMMAHHE CYTH HW3JIOKCHHOW TEOpHH U
CBOOOJHO TIPUMEHSET €€ Ha TMPaKTUKE. BBITONHICT TOYTH BCE
MPaKTUYECKHUE 3aJaHusl, WHOTJA JOMYyCKas HE3HAYUTEIbHBIC OIINOKH,
KOTOPBIE CaM ¥ UCTIPABJISICT.
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Jlerko BBINIONHSAET MPAKTUYECKHE 3aJaHUsl Ha YpPOBHE MEPEHOcCa,
CBOOOJHO  OMEpUpys yCBOGHHOW TEOpHer B  MPaKTUYECKOU
NEATEIIBHOCTH.

OpuruHanapHO, HECTAHAAPTHO NPHUMEHSET TOJYYEHHBIE 3HAHUS Ha
NpakTuke, (QopMUPYs CaMOCTOSITEILHO HOBBIE YMEHHs Ha 0ase
MOJIYYCHHBIX paHee 3HAaHUN ¥ CPOPMUPOBAHHBIX YMEHHUI 1 HABBIKOB.

[To pe3ynbTaTam OlEHUBAHUS O0YYAIOIIUNACST MOXKET TOTYYHTh:
[ToporoBeIii ypoBeHb — 70 3 0aJJIOB;
[IponBuHyTHI YypOBEeHb — 4-6 GaoB.

Kpumepuu U wKaia oyeHueaAHUA 3a4emHtsblx 3a0a4

Kpurtepuii bannsl
Pelienre 10ru4ecky BHICTPOCHO M TOYHO U3JIOKEHO, SICEH BECh XOJ 0,5
paccyKJIeHus
OTBeT Ha KaXX/IbIi BOMPOC (3aJ]aHNE€) 3aKAaHUUBAETCS BHIBOJIOM 0,5

1o pe3ynpTaTaM OlleHUBaHUS 00YYAIOIUIC MOXKET IMOJTYYUTh!
[Toporossrii ypoBens —0,5 6ainna;
[IponBuHYTHIN ypoBeHb — 16a.

[To pe3ynpTaTaM OlleHUBaHUS 00YYAIOMUNC MOXKET MOJTYYUTh:
[ToporoBslii ypoBeHb — 710 5 6asa,
[IponBuHYTHII ypoBeHb — 6-9 Gasios.

Kypcosas paboma paccMaTpuBaeTcst Kak CaMOCTOSITENIbHBIN BUJT Y4EOHOM
paboThl U oueHuBaercs no 100-6abHON PEUTUHIOBOM IIKAJE.

JI1 OLIEHKM KypCOBBIX padOT UCHOJIB3YETCS CIEAYIONAsl CXEMa PEMTUHIOBOIO
pacuera:

Paznen Kpurepun Peittn
HroBas
OIICHKA
1. CamocrosiTennbHOCTh [PaboTa HamMcaHa CaMOCTOSITEILHO 15
BBIIOJIHEHUS pab0Thl  [PaboTa HOCHUT YaCTHYHO CaMOCTOSATENBHEIHN Xapakrep | 10
PaboTa HOCUT HE CAMOCTOSATEbHBIN XapakTep 0
2. Conepxkanue padoThl[[I01HOCThIO COOTBETCTBYET BHIOPAHHOM TEMe 15
UacTU4HO COOTBETCTBYET BHIOPAHHOW TEME 10
He cooTBETCTBYET TEME 0
3. DJIeMEHTEI OrnpenesieHsl LeIu 1 3aa4u UCCIIC0BaHMS, 15
HICCIICIOBAaHUS chopMyIUPOBaHBI O0BEKT U MPEAMET UCCIICTIOBAHNS,
MMOKa3aHa UCTOPHUS U TEOPHs BOIpPOCca
OrnpenesneHsl HeNH U 3aJja4u ucciaeoBanus, He uetko| 10
ompeesieHbl 00BEKT U MPEMET UCCIICIOBAHMUS,
JAaCTHYHO TTOKa3aHa UCTOPHS U TEOPHS BOIIpoca
He onpeseneHsl ey U 3a7ja4u UCCISA0BAHUS, HE 0
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chopMyIMpOBaHbl OOBEKT U MPEAMET UCCIIEIOBAHUSA,
HE NTOKa3aHa UCTOPHS M TEOPHs BOMpoca

4. LlutupoBaHue u JlocTaTouHO 10
HaJU4IUe CCBUIOYHOTO |[JacTHYHO 5
MaTepuana He MCIIoa630BaINChH 0
5. Hanmuue Jla 15
COOCTBEHHBIX BBIBOJIOB,|HeT 0
PEKOMEH AN U

[IPEIIOKEHUM,

cOOCTBEH-HOM ITO3ULIUA
U ee apryMEHTaIluu

6. Opopmnerne  |COOTBETCTBYET MOTHOCTHIO TPEOOBAHUSIM 10

paboThI COOTBETCTBYET YaCTUYHO TPEOOBAHUSIM 3)

He cooTBeTcTBYeT TpeOOBAHUIM 0

7. bubnuorpadus mo  |AKTyajbHa M COCTaBJICHA B COOTBETCTBUU C 10
TeMe paboThI TpeOOBAHUSIMU

AKTyaJbHa U YACTUYHO COOTBETCTBYET TPEOOBAHUIM 5

He cooTBeTCTBYeT TpeOOBAHMIM 0

8. OneHka Ha 3amure [Brageer maTtepruaioMm 10

UacTuuHO BIazieeT MaTepuaIom 5

He Bnageet matepuaiom 0

6. YAEBHO-METOJMYECKOE U PECYPCHOE OBECIIEYEHUE
JUCHUATIIAHBI

6.1. OcHoBHas JIUTEpaTypa

boromornog, H. B.Ilpaktuyeckue 3ansatust mo marematuke B 2 4. Yacts 1 : yuebHoe

nocobue as npukiagHoro 6akanaspuara / 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: ajist aBTopu3. mosib3zoBateneit bC

IOpaitT. — TekcT : 2JIIEKTPOHHBIN.

boromornos, H. B.IIpaktuyeckue 3ansatus no marematuke B 2 4. Hactp 2 : yueOHOE

nocobue st npukiagHoro 6akanaspuara / H. B. boromonoB. — 11-e uzn., nepepad. u

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

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

(mata obpamenus: 19.07.2019). — Pexxum noctyna: ajist aBTopu3. nosb3zoBateneit bC

OpaiiT. — TeKCT : 3JIeKTPOHHBI.

6.2. lonoJiHMTEJIbHAA JIUTEPATYPA

1. boromosnor H.B. Ilpaktudeckue 3aHsATHSA IO MaTeMaTUKe: y4ed.mocoOue aJisi BY30B.
- 11-e u3n. - M. : FOpaiit, 2012. - 495c. — TeKcT: HeMOCPEACTBEHHBIM.

2. CoseptkoB, [1.M. CripaBo4HHK IO 3JIEMEHTApHON MaTeMaTuKe : yuyeOHoe mocodue /
IL.U. CoBeptkoB. — Cankrt-Ilerepoypr : Jlans, 2019. — 404 c. — ISBN 978-5-
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https://biblio-online.ru/bcode/434364
https://biblio-online.ru/bcode/434365

8114-4132-7. — URL: https://e.lanbook.com/book/115529  (mata oOparieHus:
19.07.2019). — Pexum gocTyma: s aBTOPHU3. I0JIb30BaTelied DIEKTPOHHO-
oubnuoteunas cucrema «Jlanby. — TeKCT : 3IEKTPOHHBIN.

3. 30pannHble 3a7aud W TEOpEeMbl JJIEMEHTapHOM MaTeMaTuku. ['eomeTrpus
(crepeometpusi): YueOnoe nocodue / kmapckuit 1.0., Uennos H.H., Arnom U.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 moctyma: st aBTopH3. mosk3oBateneit ObC znanium.com. —
TEeKCT : 3IMEKTPOHHBIN.

4. ®enses O.M. Dnementapnas reometpusi [Tekcr]: ydyeb.mocobue st By30B. -M.:
MI'0OVY,2010.-112c.

5. [Moranoe  M.K. Anreb6pa, TpUTOHOMETpUS H  JJIEMEHTapHble  (QYHKIHUU
[DnexTponHbIi pecypc]: ydeb.mocobue s By3oB / M. K. Iloramos, B. B.
Anekcanapos, II. W. ITacuuenko. - M. :Mnekca, 2015. - 680c. — Pexxum ngoctyna:
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-
1-€

6. AnexkcannpoB A.JI. I'eomerpus [Tekct] : yueb.mocobme mias By3oB / A. ]l
Axnekcannpos, H. FO. Henseraes. - M. : Hayka, 1990. - 672c.

7. baxBanoB C.B. OcHoBanusi reomerpun [TekcT] : akCHOMAT.U3JI0KEHUE T€OMETPUU
EBximpna : yueb.mocodue mnsa By3oB / C. B. baxpamos, B. Il. MBanunkas. - M.
:Beicur.mk., 1972. - 280c.

8. BaBmioB B.B. 3amaum mo martematuke [Tekct] :ypaBHeHMs W HepaBeHCTBa/B.B.
Basunos, MensnukoB 1.U., Onexnuk C.H., [Tacnuenko I1.U. - M.: Hayka, 1988.-
240c.

9. Erepes B.K. Meroanka moctpoeHus: rpaduxoB (GpyHKIuN [DIeKTpOHHBIN pecypc]
/B.K. Erepes, b.A. Pagynckuii, J{.A.Tansckuid. - M.: Beicurik., 1970. — 152 c.-
Pexum noctyna: http://www.alleng.ru/d/math/math280.htm

10. 3aBamo C.T DmementapnHas anreOpa[Tekct]: y4eb. mocobue i By30B. -M.:
[Tpoceemienne,1964.-302c.

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

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

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

14. HoBocenos, C.1. CrneunanbHbiii Kypc anemeHTapHou anreopsi[Tekcr]. 6-e uzm. -
M.: Bricmas mxkosa,1962.-564c.

15. MaxwmeiictepA.X. [loctpoenne  rpadukoB  GyHKUMA  3J€MEHTapHBIMU
cnocobamu| Teker] -3-e uzn. -M.: Bukropus [lroc,2011.-184c.

16. kmsapckuit [1.0. I'eometpus [Tekcr] : mianumeTpus : u30p.3aqaHus U TEOPEMBI
anem.mareMm. / JI. O. Wknsapckuii, H. H. Yennos, Y. M. Srmom. - M. :®dusmartiur,
2000. - 336c¢.

6.3. Pecypchbl HH()OPMALIMOHHO-TEJIEKOMMYHMKAIMOHHOM CeTH
«AHTEepHET»

1. OOpa3oBaTenbHbI  CTyJEHUECKHUN mopTan [DJEeKTpOHHBIM  pecypc]. -
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https://e.lanbook.com/book/115529
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://area7.ru/

2. MecTo 3HaHu# B ceTH [ DIeKTpOHHBIH pecypc]. -Wwww.y10K.ru

3. DJEeKTpOHHbIE KHUTU [DNEKTPOHHBII pecypc]. -
https://eknigi.org/estestvennye nauki/148213-kurs-yelementarnoj-geometrii.html

7. METOJIUYECKUE YKA3AHMS IO OCBOEHUIO
JUCHUATIIAHBI

1. I'panp T.H., Xonmuna C.A. Metoanueckue peKOMEHIAINH 110 TPOBEICHUIO
JIEKIIMOHHBIX 3aHATHML.

2. I'pans T.H., Xonuna C.A. MeTtoauueckue peKOMEH1alui 00 OpraHu3aluu
BBITIOJTHEHUS U 3aLIUTHI KypCOBOU paOOTHI.

3. I'pans T.H., Xonuna C.A. MeTtoauyeckue peKOMEHIalUK 110 MPOBEICHUIO
7a00pATOPHBIX U MPAKTUYECKUX 3aHATUM. .

8. ”H®OPMALIMOHHBIE TEXHOJIOT MM 1151
OCYIIECTBJIEHUS OBPA3OBATEJABHOI'O MPOLIECCA MO
JUCLHUATIIAHE

JIMIeH3MOHHOEe MPOrpaMMHOe o0ecreveHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudpopmanuoHHbie CIPaBOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Lirocy

IIpodeccuonanbubie 6a3bl JAHHbIX:
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBbHO-TEXHUUYECKOE OBECNEYEHUE
JUCHUATIIAHBI

MartepuanbHO-TEXHUYECKOE 00CCIICUCHHE TUCIIUTIIINHBI BKITIOYACT B CEOS:

- yueOHbIC ayIUTOPHUH IS MPOBEACHUS 3aHSITHI JIGKIIMOHHOTO U CEMHHAPCKOTO THIIA,
KypCOBOTO TPOCKTHUPOBAaHUS (BBIMOJHEHUS KypPCOBBIX pabOT), TPYMIOBBIX U
WHJUBUTYJIbHBIX KOHCYJIBTAIMH, TEKYIIErOo KOHTPOJIS U IPOMEKYTOYHOM aTTeCcTaIluH,
YKOMIIJIEKTOBaHHBIE Y4eOHOU MeOeIbI0, TOCKOH, TEMOHCTPAIIMOHHBIM 000PY0BaHUEM.
- TIOMEIICHUS JIJII CAMOCTOSITEIFHONU pabOThl, YKOMIUICKTOBAHHBIE yU4eOHOW MeOeIblo,
IIepCOHATBLHBIMIA KOMIIBIOTEPAMH C TMOJKIIOYEHUEM K ceTh MHTepHeT u obecneueHneM
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http://www.y10k.ru/

J0CTyna K DOJIEKTPOHHBIM OMOJMOTEKaM MW B JJIEKTPOHHYIO HWH(MOPMAIMOHHO-
obpazoBarenpHyto cpeny MI'OY;

- TIOMEUICHHsI NI XPaHCHUS € TPOPUIAKTHIECKOTO OOCITYy)KUBaHHUS Y4EeOHOTO
o0opynoBaHus, YKOMIUIEKTOBaHHbIE MeOenbto  (mkadpl/cTemiaxu), HabopaMu
JEMOHCTPAIIMOHHOTO 000PYI0BaHUS U YIEOHO-HATIISAHBIMU TIOCOOUSIMH;

- nmabopaTopusi, OCHAIlleHHas JTabOpaTOpHBIM O00OpYJAOBaHHWEM: KOMIUICKT Yy4eOHOMH
MeOenu, TMPOCKTOp, TMPOCKIMOHHAs  JOCKa, TMEpPCOHANbHBIA  KOMIBIOTED C
MOAKIIOYEHHEM K ceTh HHTepHeT u obecrmedeHneM A0CTyna K  AJICKTPOHHBIM
OubIMOTEKaM 1 B AJIEKTPOHHYIO HH(POpMAITMOHHO-00pa3oBaTenbHyto cpeay MI'OY.
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