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PabGouast mporpamma ydeOHOW JUCHUILIMHBI pa3zpaboTaHa Ha ocHOBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro O0IIero oopa3oBaHus, YTBEPKIECHHOTO
[Ipukazom MmunoOpHayku Poccum ot 17.05.2012 1. Ne4l3, denepanbHOi 0Opa3oBaTeIbHOMN
MPOrpaMMBI  CpeAHero o0Imero oOpa3oBaHUs, ¢ y4eToM paboueil mporpamMmbl BOCIHUTAHHS H B
coorBeTcTBUM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM CPEIHETO

npodeccnoHabHOTO 00pa3oBaHus, yTBepxkaeHHOTO [Ipmkazom Munmnpocsemnienuss Poccun ot
14.11.2023 r. N 855 no crienmaabHOCTH

K00 HAaUMeHOosaHue cneyuajlbHocmu

| 44.02.03 | | Ilegarornka q0n0JTHUTEIHLHOTO 0OPa30BAHMSA
(IIpoepamma nod2omo6xku cCneyuanucmos cpeone2o 36eHa)

Pa3zpabdorunkm:
Yuyenas creneHb (3BaHue)
damuinns, AMsi, 0TY€CTBO [kBaIH(PpUKATTHOHHAS JI0JKHOCTD
Kareropus|
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Paccmorpeno Ha 3acenannu MO MK no o01eo0pa3zoBare/ibHOM OATOTOBKE

dammiusi, UMs, 0TYECTBO Jara 3acenanusa MO Ne nporokogia
pykoBoaureass MO

1 | Macrotkuna Upuna 05.06.2026 11
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CoryacoBaHo Ha 3acelaHNH HAYIYHO-METOAUYECCKOI0 COBETA

Jara 3acenannsa HMC Ne nmporokosia
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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEM [TPOT'PAMMBI YUYEBHOM
JAACHUITIINHBI
BJ/1.03 MatemMaTukKa

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl y4eOHO# U CHUTITIHHBI

Pabouass mporpamMMa y4eOHOHM JHCHMILIMHBI SIBISETCS YacThIO IPOrPaMMBbI ITOJATOTOBKH
CHEIHAIMCTOB CPEIHETO 3BeHA
10 CHEMAIBHOCTH | 44.02.03 ‘ | Ilenaroruka TONOJHUTEILHOTO 00pa30BaHUS

OO0pasoBaHue U MeIarOrHIecKue

YKPYIHEHHOM TPYIIBI CIICUATbHOCTEN 44.00.00 HayKn

1.2 MecTo y4eOHOI 1McHUIJIMHBI B cTPYKTYype IIporpaMmbl nNoaAroToBKM crnenuaaucToB
CpeIHero 3BeHa

Jlannast yaeOHasi IUCUUIUIMHA BXOJIUT:

B 00s13arenbHyI0 yacTh 1ukiioB [TIICC3 | O061e00pa3oBaTEIbHBIN UK |

B BapHaTuBHYIO yacTh nukioB [IIICC3 | |

VYyebnas aucruiuinHa cBszaHa ¢ jaucnumuimHod bJ1.05 ®dwusuka o6mieoOpa3oBaTeIbHOTO
y4eOHOTO IHKIIA.

1.3 Heapb n niianupyemblie pe3yJibTaThl y4eOHON AN CUMIIIMHBI:

Conepxanue NporpaMMbl  y4eOHOM JUCHMIUIMHBI «MaremaTuka» HanpaBlIeHO Ha
JOCTHKEHHE PE3YNIbTaTOB €€ h3ydeHusi B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC COO c ydyetom
npodeccuonanbHoi HampasieHHocTH PI'OC CIIO, HampaBiieHO Ha JOCTH)KEHHUE CIETYIOLINX
LEJICH:

— (opMupoBaHHE IEHTPAIBHBIX MaTEeMAaTHYECKHX TOHATHH  (YHCIO, BEIMYUHA,
reomeTpuueckas (urypa, IepeMeHHas, BEpOSTHOCTb, (YHKIMsS, TNPOU3BOAHASA, HWHTErpa),
00eCTeYnBaOMUX TPEEeMCTBEHHOCTh W IEPCIEKTUBHOCTh MaTEeMaTHYeCKOTO 00pa3oBaHUS
oOyJaronuxcs;

— MOJIBEJICHHE y4Yallluxcs Ha JOCTYHHOM JJIi HUX YPOBHE K OCO3HaHMIO B3aHMMOCBSI3U
MaTeMaTHUKHd M OKPY)KAIOLIEro MHpa, MOHUMAHMIO MaTEeMAaTUKU KaK 4acTh OOIIed KyJIbTYpbl
YeJI0BEYECTBA;

— pa3BUTHE MHTEJUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH yJamiuxcs, o3HaBaTeIbHON
aKTUBHOCTH, MCCJEI0BATEIbCKMX YMEHMH, KPUTHYHOCTH MBIIUICHHUS, HMHTEpeca K H3Y4YEHUIO
MaTEeMaTHKH;

— ¢dopmupoBanre  (YHKIMOHAIBHOW  MaTeMaTWYecKOW  TPaMOTHOCTH:  yMEHHS
pacro3HaBaTh MaTeMaTHUYECKHE acleKThl B pPEabHBIX KM3HEHHBIX CUTYAlMsIX U MPH U3yYCHUU
APYTUX YIeOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX
Ha s3bIKE MaTeMaTWKU M CO3/1aBaTh MaTeMaTHYeCKHe MOJENM, TPUMEHATh OCBOCHHBIN
MaTeMaTHYeCKUH anmapar JUlsl pelIeHus] MPaKTUKO-OPHEHTUPOBAHHBIX 3314, HHTEPIPETHPOBATh U
OLIEHUBATh MOJyYEHHBIE PE3YJIbTATHI.



Ili1anupyemble pe3yJibTaThl 0CBOCHUS Y4eOHO# nucuuILIuHbI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa u HamMeHoBaHHe

IInanupyembie pe3yJbTAThl 0CBOCHUS JMCIUILIMHBI

(popMupyembIx Oo0mue JucnuIuIMHapHbIe

KOMIIeTeHI Ui
OK.01 Bribupats 6) Tpy10BOro BOCIIMTAHHUSI: TOTOBHOCTh K TPYAY, OCO3HaHUE AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A
CIOCOOBI pelIeHHsl 3a/ad | LEHHOCTH TPYAOMIOOWs, WHTepeCc K pa3nuuHbM chepam | YUwuceaa v BBIYHCIEHHS:
npodeccroHaNbHOM npodeccHOHANBHOIN AeSTeIbHOCTH, CBA3aHHBIM C MAaTEMaTUKOW | ONEpUpPOBATH IMOHATHSIMHU: pPAaLMOHAJIBHOE U JCHCTBHTENBHOE YHCIO, OOBIKHOBEHHAs WU
JeSITeIbHOCTH U €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP | AeCSATHYHAs IpOOb, MPOLEHTHI; BBIIOJIHATH apU(PMETHYECKHE OINEpally C PAlMOHAIBHBIMH H
HNPUMEHUTEIBEHO K | Oymymeidt mpodeccum W peamu30BBIBATh  COOCTBCHHBIC | ACHCTBUTENBHBIMH YHCIAMH; BBINOIHATh NPHONMKEHHBIC BBIYMCICHHSA, HCIOIB3YS IpaBHiIa
pa3IMYHBIM KOHTEKCTaM JKU3HEHHbIE  IUIAaHBI, TOTOBHOCTh M  CIOCOOHOCTh K | OKpYIJVICHHS, JeNaTh NPUKUAKY M OLEHKY pe3yibTaTa BBIYHMCICHHUN; ONCPHUPOBATH MOHATHAMHU:

MaTeMaTHYECKOMY 00pa30oBaHMIO M CcaMOOOpa3OBaHUIO Ha
NPOTSDKEHUH BCEH JKM3HHU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B

peIICHUH MPaKTUYECKUX 3amaq MaTeMaTH4eCKOH
HaIpaBJICHHOCTH;
8) meHHOCTH Hay4yHOro TO3HaHHS: CHOPMHPOBAHHOCTD

MHPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U OOIIECTBEHHON TMpPaKTUKU, MOHUMaHUE
MaTeMaTHuecKol  HayKH  Kak  c(epbl  YeloBeYeCKOil
JACATCIBbHOCTH, OTAIIOB eé Ppa3BUTHA U 3HAYMMOCTHU IJIs pa3BUTUA
OHUBHJIN3AallMH, OBJIaZICHUC SI3BIKOM MaTCMaTUuKu n
MaTeMaTHYECKON KyJNbTYpPOH Kak CpEACTBOM IIO3HAHUS MHDA,
TOTOBHOCTH OCYIIECTBISITH NPOEKTHYIO M HCCIENOBATEIbCKYIO
JEATeNIFHOCTh HHANBUAYAIBHO U B IPYIIIIE.

Ilo3naBaTenbHbIe YHMBepcaJbHble y4eOHble JeHCTBUS
Ba3oBble Jlorn4yeckue AeiicTBUA:

BBISIBJISITh M XapaKTEpH30BaTh CYIIECTBEHHbIE TPU3HAKU
MaTeMaTHUeCKUX OOBEKTOB, TOHATUH, OTHOIICHUH MEXIY
MOHSITHSIMH, (dhopmyarpoBath OTpe/IeIIeHUS TIOHATHH,
yCTaHABJIMBaTh CYIICCTBCHHBIH MpH3HAK  Kiaccudukanuu,
OCHOBaHHSA [ OOOOIIEHMS M  CpaBHEHHs, KPHUTEPHH
MPOBOJUMOIO aHAINW3a;, BOCIPHHUMATh, (POPMYJIHPOBATH U
npeoOpa3oBEIBATh CYXKJIEHUS: YTBEPIUTENbHbIE u

OTpHULATCIbHBIC, C€IUHUYHBIC, YaCTHbIC H 06H.[I/Ie, YCJIOBHBIC,
BbIABJIATD MATEMATHYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBS3U H

MNpOTUBOpCUHNA B Q)aKTaX, JAaHHBIX, Ha6J'IIOZ[eHI/I$IX n
YTBEPIKACHHUAX, npegjiaratb Kpurepuu JJIA BBISIBJICHUA
3aKOHOM€pHOCT€ﬁ u HpOTHBOpC‘lHﬁ; Jc€jJarb BbIBOJbI C
HCIIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX u

MHAYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHUI 10 aHAIOrHUY;
IIPOBOAUTH CaMOCTOATEIbHO JIOKA3aTENbCTBA MATEMAaTUYECKUX
YTBepKICHUHA (IpsMBIE M OT TPOTUBHOIO), BBICTPAaWBaTh
apryMeHTal{Io, TPUBOAUTH MPHUMEPBl M  KOHTPHIPUMEPHI,
000CHOBBIBaTE COOCTBEHHBIE CY)KIECHUsS M BBIBOJBI; BHIOMpATh
croco0 penieHus yueOHOW 3amaud  (CpaBHUBATh HECKOJBKO

CTEINCHb C IETBIM IOKa3aTeleM, CTaHAapTHas (OopMa 3alucH AEHCTBUTENBHOTO YHCIa, KOPEHb
HaTypalbHOW CTENEHH, UCIIOIb30BaTh MOAXOSIIYI0 (GopMy 3amHCH NEHCTBUTEIBHBIX YHCEN IS
pELICHUsT NMPAaKTUYECKUX 3aJad M IPEACTaBICHUS AAHHBIX; ONEPUPOBATh MOHATHSIMH: CHHYC,
KOCHHYC M TaHT€HC NPOW3BOJBHOTO YIJIa, WCIIOIb30BAaTh 3aMHCh NPOM3BOJIBHOTO YIJa depes
o0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIIH.

ONEepHUPOBATh MOHATHAMHU: HATypaslbHOE, IIeJI0€ YHCIO, HCIONb30BaTh NPHU3HAKH JEIUMOCTH
LENIBIX YHUCeJI, pa3jio’kKeHHe YHca Ha MPOCThle MHOXKMUTENM ATl pellIeHUs 3ajad; ONepUpOBaTh
MOHATHEM: CTEIEeHb C PAlMOHAJBHBIM MOKa3aTeseM; OIepUPOBATh MOHATUSIMHU: JIorapu(dM 4uca,
JIECSTUYHbIEC U HATypaJIbHbIC JTOTapU(MBI.

YpaBHeHUS] M1 HepaBeHCTBA: ONEPUPOBATh MOHATUAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTRO,
I[eJI0e, panuOHAIbHOE, HWPPALMOHAIBHOE YpaBHEHWE, HEPABEHCTBO, TPHUTOHOMETPHUYECKOE
YpaBHEHHE; BBINOJHATH INPeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKCHHH M pelaTh
TPUTOHOMETPUYECKHE YPABHEHMS; BBINONHATH IPE0OPa30BaHMA LENBIX, PAIHMOHAIBHBIX H
WPPALIOHATBbHBIX BBIPAXECHWH W pelIaTh OCHOBHBIC THUIBI LENBIX, PAlHOHAIBHBIX |
MPPALMOHAIBHBIX YPAaBHEHNH U HEPABEHCTB; IPUMEHATh YPaBHEHHUS] U HEPABEHCTBA JUISL PELICHHS
MaTeMaTHUeCKHX 3ajad M 3a4ad M3 pa3NUYHbIX oO0NacTel HayKu M pealbHOM JKU3HH;
MOJICIUPOBATh PEaJbHbIC CHUTYAaIlMM Ha S3bIKE ajreOphl, COCTABISTH BBIPAKEHUS, ypaBHEHUS,
HEpPABEHCTBA MO YCJIOBHIO 3aJayd, HCCIENOBaTb MOCTPOEHHBIE MOJEIH C HCIOJIb30BAaHHEM
ammapara anreOpsl.

MPUMEHSTh CBOWCTBA CTENEHH I IPeoOpa3oBaHMS BBIPAKEHHH, ONEpHUPOBaTh MOHATHSIMHU:
MOKa3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI MTOKAa3aTEIbHBIX ypaBHEHUI
W HEpPaBEHCTB;, BBINOJHATH MPEOOpPa30BaHMS  BBIPAKEHHWH, COAEpKAIIMX  JIOrapH(MBbl,
OIIEpUPOBATh MOHATUSAMHM: JIOTapH(MHUUECKOE YpaBHEHHE M HEPAaBEHCTBO, PELIaTh OCHOBHBIE
TUNBl JIOTapU(MUYECKNX ypaBHEHWH W HEPAaBEHCTB; HAXOAWTh pEIMICHHS IPOCTEHIINX
TPUTOHOMETPHUUYECKUX HEPABEHCTB; ONEPHUPOBATH MOHATHSIMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH U
€€ pelleHne, UCTONb30BaTh CUCTEMY JIMHEMHBIX YpaBHEHUH [UIsl pEelIeHHs IPAKTUYECKHUX 3a/ad;
HaXOJIUTh PELICHHUs MPOCTEHIINX CUCTEM M COBOKYMHOCTEH palUOHANbHBIX YPAaBHEHUH U
HEpaBEHCTB; MOJAEIHPOBATH PEajbHBIC CHTyallMd Ha SI3bIKE alreOphl, COCTABIATH BBIPAKECHUS,
YpaBHEHHS, HEPABEHCTBA M CUCTEMBI TI0 YCIOBHUIO 3a/1a4M, MCCIEI0BATh IIOCTPOCHHBIE MOJAETH C
UCTIONIb30BAaHHUEM alllapara anreOpsl.

@DyHKIMU M Trpaduku: ONMEepHpPOBATh MOHATHUAMH: (QYHKIHUS, CIIOCOOBI 3amaHus (YHKIUH,
00acTh ompeneneHnss M MHOXKECTBO 3HAYCHUH (YHKINH, TpaduK (GyHKINH, B3aUMHO O0OpaTHbIE
(yHKIIMM; ONEpupoBaTh MOHATHSAMU: YETHOCTh M HEYETHOCTh (GYHKIHMH, HYJIW (QYHKIHH,
IPOMEXYTKH 3HAKOIIOCTOSTHCTBA; HCIIOIb30BaTh rpauky (QyHKIMH AJsl pelleHHs] ypaBHEHHH;
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BapHaHTOB pCIICHHS, BHIOUpATh HaWOOJECEe MOIXOASIINA C
y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTEPUCB).

ba3oBble uccienoBareabcKue 1eiicTBUSA:

HCTOJIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HHCTPYMEHT
MO3HAHMUS, (dhopMyaHpOBaTH BOMPOCHI, (bukcupyromue
MPOTHBOpEYHE, MPOOJIeMy, YCTaHABIMBAaTh HWCKOMOE W JaHHOE,
(opMupOBaTh THUNOTE3y, AapPTYMEHTHPOBATH CBOIO IIO3HIIHIO,
MHEHHE; MPOBOIUTH  CaMOCTOSATENIFHO  CIUTAHMUPOBAHHBIN
SKCIEPUMEHT, HCCICOBaHHE II0 YCTAHOBICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOTO OOBEKTa, SBICHHUS, IIPOIECCa, BBIABICHUIO
3aBUCUMOCTEH MEXJy OOBEKTaMH, SIBICHUSIMH, IPOLIECCAMU;
CaMOCTOSTENIFHO (OPMYJIUPOBaTh OOOOIICHUS K BBIBOJBI IO
pe3ynabTaTaM — MPOBSAEHHOTO  HAONIIOJCHUS,  HCCIICIOBaHUS,
OLICHUBATHL AOCTOBEPHOCTH MOJJYUYCHHBIX PE3YJIbTATOB, BBIBOJOB U
0000111eHU; TPOTHO3UPOBAThH BO3MOXKHOE pa3BUTHE Tpoliecca, a
TaKK€ BbIABUTaTb MPCAINOJIOXKCHUA O €TI0 Pa3sBUTUU B HOBBIX
YCIIOBHSIX.

OK 02. MHcmomp30BaTh
COBPEMCHHBIE  CPEICTBA
ITOMCKa, aHaIu3a 51

Ilo3naBaTenbHbIe YHMBepcaJbHble y4eOHble JeHCTBUS
Pabora ¢ undopmanueii:
BBIABJIATH AC(UIMTHI HHPOPMAINH, TAHHBIX, HEOOXOJUMBIX IS

MHTEPIPETAIIH OTBETa HAa BONPOC W JUIA pENICHWs 3aJadd; BHIOMpATh
uHbopManuH U | ”HPOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIN3UPOBATH,
MH()OpPMALMOHHBIE CHCTEMaTH3HpOBaTh ¥  HHTCPIPETHPOBATH  HMH(POPMAIHIO
TEXHOJIOTHH pa3NMyHbIX BUAOB M (OPM TIPENCTaBIEHHS; CTPYKTYpHPOBAaTh
HEo0X01UMOit JUIg | “HGOPMALMIO, TPEACTaBIATh e€ B  Pa3NUYHBIX  (opMax,
BBINOJIHEHHSA 3aja4 | WUIIOCTPUPOBATh  rpadHyuecKH; OLICHMBAaTh  HaA&KHOCTh
npodeccroHabHO uHpopMaMK MO  CaMOCTOSATENBHO  C(HOPMYJIUPOBAHHBIM
JIeSITETIbHOCTH KpHUTEPHsIM, CHOPMYIIUPOBAHHBIM CAMOCTOSITEIBHO.

OK 03. IlmanmpoBate u | PeryisiTHBHbIe YHHMBepcajJbHble y4eOHble JelcTBHA
peann3oBbIBaTh Camoopranmsanus: COCTAaBISATh IUIaH, aJTOPUTM pPELICHHS
coOCTBeHHOE 3a7a4M, BBHIOMpPATH CHOCOO pemeHus C Y4ETOM HMEIOLIMXCS
npodeccronanbHOE U | pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M
JUYHOCTHOE  pa3BUTHE, | KOPPEKTHPOBATh BapHaHTHl pEMIEHHH C Y4E€TOM HOBOH
HpeANPUHUMATENBCKYIO nH(OpMAaLIH.

JIeATeIILHOCTh B | CaMOKOHTPO/Ib, IMOLMOHAIbHBIH HHTELIEKT:
npodeccrnoHaTbHON BJIAJCTh HABBIKAMH IIO3HABAaTEIBHON pe(IEKCHH KaK OCO3HAHMS
chepe, HCIOJB30BaTh | COBEPIIAEMBIX JEWCTBHH W MBICIUTEIBHBIX IPOIECCOB, HX
3HaHWA 10 TIPaBOBOM M | Pe3yJbTATOB, BJIAAETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOIIS
(uHAHCOBOM mpouecca M pe3yibTaTa pPEUICHHs MaTeMaTH4ecKOW 3aJadud;
TPaMOTHOCTH B | MPEeOBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpH
Pa3NUYHBIX JKU3HEHHBIX | PEIICHHH 3aJadyl, BHOCUTH KOPPEKTHUBHI B JAEATEIBHOCTH Ha
CHUTYaIHsX. OCHOBE HOBBIX OOCTOSITENBCTB, JIaHHBIX, HAWJEHHBIX OIIMOOK,

BBISIBJICHHBIX ’IpyﬂHOCTCﬁ; OLICHUBATL COOTBCTCTBHUC PE3YyJbTAaTa
oejn " yCJIIOBUAM, 0OBICHITE IPpUYUHBL  JTOCTWIKXCHHUA WJIH

CTPOUTD U YUTaATh IpaduKy JMHEHHON GYHKIMH, KBaAPATUIHOW (QYHKIMH, CTETICHHOH (DYHKIHH C
LENbIM [I0Ka3aTelieM; HCIIoJIb30BaTh rpaduku (YHKLUUH Ui HMCCIICJOBAHUS IPOLIECCOB U
3aBUCHMOCTEH IIpH pelIeHHM 3aj]a4 M3 JAPYTHX YYEOHBIX IPEIMETOB U PEalbHOH KU3HH,
BBIpaXKaTh (opMyIaMu 3aBUCUMOCTH MEX/1y BEJIMINHAMHU.

OIEpUpPOBATh HOHITUSIMH: TepUoaudecKas (QYHKIUs, MPOMEKYTKH MOHOTOHHOCTH (YHKIIHH,
TOYKH dKCTpeMyMa (pyHKIuH, HanOosbIlllee W HaNMEHbIIEE 3HAUCHUS (PYHKIMN Ha MPOMEXYTKE,
WCTIONB30BaTh MX AJISI HCCIEN0BAaHMS (DYHKIUH, 331aHHOM rpauKoM; ONEpUpOBATH MOHATHIMHU:
rpaduKy TOKa3aTeIbHON, JIOTapU()MUIECKOH U TPUTOHOMETPHUSCKUX (DYHKIHH, H300pakaTh MX
Ha KOOPIMHATHOM IUIOCKOCTH W HCIIOJIB30BaTh JUId DEIICHUS YypPaBHEHWH W HEPaBEHCTB;
n300pakaTh HA KOOPJMHATHOW IUIOCKOCTH Ipa(WKM JIMHEHHBIX ypaBHEHWH W HCIIOJIB30BaTh MX
JUIL pELICHUS] CUCTEeMbl JIMHEWHBIX YpaBHEHWH; HCIONb30BaTh Tpadukn QyHKIME s
WCCIIeI0BaHMS MPOLECCOB M 3aBUCUMOCTEH U3 IPYrUX y4eOHBIX AUCIUILIHH.

Havyana maTremMaTHyecKoro aHajmM3a: OIEpUPOBAaTh MOHITUSAMU: [OCIEJOBATEIBHOCTS,
apudMerryeckass U TeoMEeTpHYecKas MpOTrPEecCHH; OINEPUPOBATh MOHATHAMHU: OECKOHEYHO
yObIBatoIasl reoMeTpudeckas Mporpeccus, cymMma OECKOHEYHO YOBIBAaolleil reoMeTpudecKon
Iporpeccuy; 3a7aBaTh MOCIEN0BATEILHOCTU Pa3IMUHBIMU CIIOCOOaMHU; HCIONb30BaTh CBOMCTBA
MIOCJIEI0BATENILHOCTEH 1 IIPOTPECCHI AT PEIICHHS PEealIbHBIX 3a/1a4 IPHKJIAIHOTO XapaKkTepa.
OIepUpPOBATh MOHATHUSMH: HENpEephIBHAS (DYHKIWS, NPOM3BOAHAS (DYHKIUH, HCIIOJIB30BATh
TEOMETPUYECKHH M (HU3MYECKUH CMBICT IIPOM3BOAHON JUIi pEIIeHUS 3ahad; HaXOIHUTh
MPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKIWMH, BBIUUCIATH IPOM3BOAHBIC CYMMBI, NPOU3BEICHHMS,
YacTHOTO (DYHKIMH; NCTIONB30BaTh TPOM3BOAHYIO ISl HCCIICAOBAHUS (PYHKIIMK HA MOHOTOHHOCTD
M 3KCTPEMYMBI, TIPUMEHSITh PE3yIbTaThl UCCIEAOBAHMS K ITOCTPOCHHIO TpaduKoB; UCTIOIB30BATH
MMPOU3BOJHYIO IJI HAXOXKACHUA HAWIYUYIICTO0 PEHICHUA B MPUKIIAAHBIX, B TOM YUCJIC€ COHUAIbHO-
OKOHOMHYECCKHUX, 3ajjadyax; OICpHUpPOBaATbh MNOHATHAMU: nepBoo6pa3Ha;1 U HHTETpajl, NOHUMATb
reOMETpUUECKUIA M (U3MYECKUil CMBICI WHTErpaja; HaXOIUTh NEepBOOOpa3HbIE 3JIEMEHTaPHBIX
(yHKIMIA, BBIYUCIATH UHTErpal 1o ¢popmyie HetoTona—JIeiiOHMIa; pemars NpuKIaaHble 33/1a4u,
B TOM 4YHCIE COLUANIbHO-DKOHOMHYECKOTO U  (PU3HMYECKOrO XapakTepa, CpPeACTBaMHU
MaTeMaTHYECKOTO aHaIN3a

MHoxecTBa M JIOTHKA: ONEPUPOBAaTh IOHATHSAMU: MHOXECTBO, OTEPALMH HaJl MHOXXECTBAMHU;
WCTIONIb30BaTh TEOPETHKO-MHOXXECTBEHHBIN ammapar A ONMCAHWS pealbHBIX IPOIECCOB M
SBJICHUH, TPH pEIICHWH 3ajad M3 JAPYTUX Y4YeOHBIX INPEAMETOB; OIEPHPOBATH IOHATHIMH:
olpeziesieHue, Te0peMa, CIIICTBHE, JOKA3aTeIbCTRO.

IF'EOMETPHUA

OTIepPHPOBATh MOHATHAMHM: TOUYKA, MpsSMasi, IUIOCKOCTh, MPHUMEHSTHh aKCHOMBI CTEPEOMETPHUH M
CIEACTBHA W3 HUX NPH pEIIeHNH TEeOMETPHYECKHX 3a/a4; OINEPHPOBaTh IOHATHUSIMHU:
MapajIeIbHOCTh M TMEPIEeHANKYISIPHOCTh HPSAMBIX M IIJIOCKOCTEH; KITacCU(PUINPOBATh B3aUMHOE
pacroyoXeHne NPSIMBIX M IUIOCKOCTEH B NMPOCTPAHCTBE; ONEPUPOBATH MOHSATHAMHU: JBYTPaHHBIN
yroj, TpaHu JBYIPaHHOIO yIJa, peOpo IBYTPaHHOTO yIila, JIMHEHHBIH yroj JBYrpaHHOTO yIJa,
rpajiycHasl Mepa JBYI'PaHHOI'O YIJIa; ONEPUPOBATH IMOHATHAMH: MHOTOTPAHHMK, BBIIYKJIBIH U
HEBBIITYKJIBIH ~ MHOTOTPaHHHUK, JJIEMEHTHl MHOTOTPaHHHKA, TPaBHJIBHBIH MHOTOTPaHHUK;
pacro3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (IMpaMHia, NpU3Ma, MPSMOYTOJIbHBINA
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HEJIOCTHXXEHUSI Pe3yJbTaTOB JIEATEILHOCTH, HaXOAWUTh OIIUOKY,
JIaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY

OK 04. DddexruBno
B3aMMOJICHCTBOBATh 171
paboTath B KOJJICKTHBE U
KOMaHJIE.

PerynsiruBHbIe YHUBepcasbHbIe ydeOHbIe eficTBHSA
CoBMecTHasi J1eITeIBHOCTB: TIOHUMAaTh M HUCIIOJIb30BATh
NperMYIIeCTBA KOMaHIHOW W HMHAMBUAYaJIbHOW pabOTHl IpH
peuieHuH y4eOHBIX 3ajay, TNPHHUMATh LEJb COBMECTHOI
JeATeIbHOCTH, INIAHUPOBATh OPTaHU3ALUI0 COBMECTHOM paboTHl,
pacmpenensiaTe BHAB pabOT, JOTOBapWBATHCA, OOCYXKIATh
mporiecc M pe3yabTaT pabdoThl, 0000mAaTh MHEHHS HECKOJIBKUX
JIofeH; y4acTBOBaTh B  TPYNIOBBIX  ¢opmMax  pabOTHI
(obcyxnenns, oOMEH MHEHHH, «MO3TOBBIE IITYPMBD» M HHBIC),
BBINIOJIHATh CBOIO 4YacTh pabOThl M KOOPAWHHMPOBATH CBOU
JEUCTBHS C APYTMMH YJICHAMHM KOMAaH[bl, OLICHHBATh KauecTBO
CBOEro BKJIaJa B OOIMA MPOAYKT MO  KPUTEPHUSM,
c(hOpPMYIHMPOBAHHBIM YYACTHHKAMH B3aUMOICHCTBUSI.

OK 05. OcymecTBisith
YCTHYI0O U THCbMEHHYIO
KOMMYHHKAITHIO Ha
TOCYAapCTBEHHOM  SI3BIKE
Poccuiickoit  ®denepaunu
C y4eToM OCOOCHHOCTEH
COLIMAJIBHOTO 31
KYJIBTYPHOTO KOHTEKCTa

KoMMyHuKAaTHBHBIC YHUBepcajbHble y4eOHble AeiicTBHS:
BOCIIPUHUMATh ¥ (POPMYIIUPOBATH CYXKICHHS B COOTBETCTBUH C
YCIOBUSIMA M LEISIMH OOLICHUS, $ICHO, TOYHO, TI'PaMOTHO
BBIp@XaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M IHCBMEHHBIX
TEKCTaX, JaBaTh IOSCHEHUS MO XOJy peIleHUs 3ajaud,
KOMMEHTHPOBATH ITIOJydCHHBIN PE3yJbTaT; B XOJE OOCYXICHHS
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl,
npoOJIeMBbl, peraeMoi 3a1a4d, BEICKA3bIBATh UJICH, HAallCIICHHbIE
Ha TIOMCK pEHICHHUs, COMNOCTAaBIATb CBOM CYXKIEHHS C
CYXKICHUSIMH JPYrHMX YYacTHUKOB Juasiora, oOHapyXuBaTh
pasnMuMe W CXOJCTBO IMO3MIMH, B KOPpPEKTHOH ¢opme
(hopMyIHpPOBATH Pa3HOITIACHsI, CBOU BO3PAKEHUS; MIPEICTABIIATh
pe3ynbpTaThl PEHICHUS 3a/adM, SKCIIEPUMEHTa, HCCIIEJOBaHUS,
MPOEKTa, CaMOCTOSTENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C
y4€TOM 3334 NPE3eHTAIIMHN U 0COOEHHOCTEH ayAUTOPHH.

napajuiesienumes, Ky0); Kiaccu(pUUMpOBaTh MHOTOTPAaHHHMKH, BBIOMpas OCHOBaHMS IS
Kkiaccudukanuy (BBITYKJIblE M HEBBITYKJIble MHOTOTPAHHHMKH, IPaBWIbHBIE MHOTIOTPaHHHKH,
IOpsMble U HAKJIOHHBIC MPHU3MBI, MNapajulelenunebl); ONepUPOBaTh MOHATHAMM: CEKyIlas
IUIOCKOCTh, CEYEHHE MHOTOIPAaHHHUKOB; OOBSACHATH NMPUHLUIBI IOCTPOCHUS CEUCHUH, HCTIONb3Ys
METOJ CJIEI0B; CTPOUTh CEYEHUS MHOTOIPAaHHHMKOB METOJOM CJEJOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKN M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTyp: BUA CBEPXY, COOKY, CHU3Y; PEIIaTh
3aJaddl Ha HAaXOXKICHHE TE€OMETPUYECKHX BEIMYMH MO 00pasliaM MM aJrOpUTMaM, MPUMEHSS
W3BECTHBIE AHATUTHYECKHE METOJbI NPH PEHICHWH CTaHJAPTHBIX MaTeMAaTH4eCKHX 3a7ad Ha
BBIUUCIIEHHE PACCTOSIHUN M€Ky IByMs TOUKAMH, OT TOYKH O MPSIMOM, OT TOYKHU A0 INIOCKOCTH,
MEXIy CKpPEIIMBAIONIMMHUCSA MPSAMBIMH; pellaTh 3aJa4d Ha HaXO0XIECHHE TE€OMETPHYECKHX
BEJIMYMH 1O o0pasiaM WM ajJropuTMaM, MPUMEHSS W3BECTHBIE aHAIMTHYECKHE METOMBI INpH
pelleHNH  CTaHAApTHBIX  MaTeMaTHYeCKHUX  3aJad Ha  BBIUMCJIEHHE  YIJIOB  MEXAY
CKPELUBAIOIUMUCS MPAMBIMU, MEXIy @pAMOH M IUIOCKOCTBIO, MEXIYy IUIOCKOCTSIMH,
JIBYTPAHHBIX YIJIOB; BBIYUCIATH OOBEMBI M IUIONMAAN ITOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIPHU3MA,
nUpaMpia) ¢ TOpUMEHEHHWEM (OpMYJ, BBIYHCISATH COOTHOUICHHSI MEXIYy IUIOIIAJIMH
MOBEPXHOCTEH, 00bEMaMHK 1MOTOOHBIX MHOTOTPaHHHUKOB; ONEPUPOBATH MOHSITUAMH: CHMMETPHS B
MPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTh CHUMMETPHH, LEHTP, OChb M IJIOCKOCTh CHMMETPUU
(urypsl; U3BIEKaTh, MPEOOPa30BBIBATE M HHTEPIPETHPOBATH HHPOPMALNIO O MPOCTPAHCTBECHHBIX
TEeOMETPUYECKHX (UTypax, NpPEACTABICHHYI0 Ha dYepTeXax ¢ pPHCYHKaX; MPHUMEHATh
reoMeTprudecKre (axThl Al PEHICHHS CTEPEOMETPHUUECKHX 33/1ad, MPEII0JIaraloliX HECKOIbKO
IIaroB PEIICHHMS, €CIIM yCIOBHSA NMPUMEHCHHMS 33/1aHbl B SIBHOH (opMe; MPUMEHATH MPOCTEHIINE
OpOrpaMMHBIE  CPEACTBA U DIEKTPOHHO-KOMMYHHUKAallUOHHBIE CHUCTEMBl IpU  PELICHUU
CTepEOMEeTPUYECKUX 3a/1a4; IPUBOAUTE IPUMEPHI MaTEeMaTHUECKUX 3aKOHOMEPHOCTEN B IpUpoOIe
U JKU3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE; NMPUMEHATH MOJTyUYeHHbIE
3HAHUS Ha NPaKTHKE: aHAJIM3UPOBATH PealbHbIe CUTYAIlMH M NIPUMEHSATh M3y4YCHHBIC MTOHATHUS B
IpoIiecce MOMCKAa PpeIIeHUs] MaTeMaTH4ecKH C(HOpMYyITHPOBAHHOM IMPOOJIEMBI, MOAEIHPOBATH
peanpHBIE CHUTyallud Ha S3BIKE TIEOMETPUH, HCCIEeI0BaTh IIOCTPOEHHBIE MOJENH C
HCTIONB30BaHUEM I'€OMETPHUECKUX MOHATHH U TEOpEM, anmapaTa ajareopsl, peraTs IpaKTHIECKUe
3aJauy, CBA3aHHBIE C HAX0XKJCHHEM I€OMETPUYECKHUX BEITHYUH.

OK  06. IposBusts | 1) [PAXKIAHCKOrO BOCITHTAHMS: copmupoBanHocTp | ONEPHPOBATH MOHATHAMH: IMUIMHIPHYECKAs ITOBEPXHOCTh, 0OpasyIONIHE LMIMHIPHICCKO
IPaKIAHCKO- IPOKNAHCKOI [O3MUMK  OOYYAIOWIErocs KAk AKTUBHOTO i | MOBEPXHOCTH, IMIMHJD, KOHHYECKAs MOBEPXHOCTH, OOpasyloOllie KOHHYECKOH MOBEPXHOCTH,
HaTPHOTHUYECKYIO OTBETCTBCHHOTO WJICHa POCCHUICKOTI0 O0INEeCTBa, MpeacTaBieHune o | KOHYC, cpepryecKasi OBEPXHOCTB; PACIO3HABATH Teja BpAlleHHs (LHIMHAP, KOHYC, cdepa u
TIO3HIIHIO, MATEMaTHYECKHX ~ OCHOBAX  (DYHKIMOHHDOBAHHS  PA3IHUHBIX map); OOBSACHATH CIOCOOBI MOJNY4YEeHHs Tell BpaIleHUs; KIACCU(PUIMPOBATH B3aUMHOE
JIeMOHCTPHPOBAT CTPYKTYp, SBICHHUIA, POLE/Iyp PaXIAHCKOro 001ecTBa (BbIGOpb], | PACTIONOKEHHE cdepbl U MIOCKOCTH; ONEPUPOBATS MOHATHAMIL: IIApPOBOH CErMEHT, OCHOBAaHHUE
OCO3HAHHOE  IOBEICHHE | ONPOCHI U APYTOE), yMEHHE B3aHMOJIEICTBOBATh C COLUANbHBIMU | CCTMCHTA, BBICOTA CETMEHTA, LIAPOBOIi CIIOH, OCHOBAHUE LIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CIIOS,
Ha OCHOBE TPAIMIMOHHBIX | MHCTHTYTAMH B COOTBETCTBHH C WX (DYHKIMSMH M Ha3HaueHuem; | UIAPOBOH  CEKTOP;  BBIMMCIATL  OOBEMBI M TUIOWATM  TOBEPXHOCTEH Tel  BpalleHUs,
POCCHICKHX JyXOBHO- | 2)  MATPHOTHYECKOr0  BOCHHTAHHS:  CHOPMUPOBAHHOCTH | [COMETPHUCCKHX TEJN C TNPUMEHEHHEM (DOPMYI; OMNEPHUPOBATh MOHATHAMM: MHOTOTPAHHHK,
HPABCTBEHHBIX POCCHICKOIT PaKIaHCKON MACHTHYHOCTH, yBaKEHHS K PouutoMy | BIMCAHHBIA B cdepy U OMMCAHHBIN 0KOJIO Cepbl, chepa, BIMCAHHAS B MHOTOIPAHHUK I TEIIO
LEHHOCTEH, B TOM YHUCIIE C | M HACTOSALIEMY POCCUIICKOI MaTeMaTHKH, IEHHOCTHOE OTHOLIeHHe | BPAICHUA, BRITUCIATE COOTHOIICHUA MEXIY IIOMAaIIMK TIOBEPXHOCTEH ¥ 06BEMAMH MOI0GHBIX
YY4EeTOM  TapMOHHM3ALUH | K JOCTHXKEHHUSIM POCCHHCKHUX MaTreMaTMKoB u poccuiickon | T&L u300paxkarh M3y4aeMmble (UIYpbl OT PYKH U C NPUMEHCHHEM IPOCTBIX YEPTEKHBIX
MEXHALIMOHAIbHbBIX M | MaTeMaTHYecKOH WIKONBI, MCIOJB30BAHHE DTHX JOCTHKEHWH B | WHCTPYMCHTOB; BBIIOJHSTH (BBIHOCHBIC) IUIOCKUE YEPTEKH U3 PHCYHKOB NPOCTHIX OOBEMHBIX
MEXXPETUTHO3HBIX JIPYTUX HayKax, TEXHOJOTHAX, cepax 3KOHOMHUKH; 3) TYXOBHO- ¢uryp: BuHx CBepxy, COOKy, CHHU3Y, CTPOMTh CEYCHHMsS Tel BpAICHHs, H3BICKATH,
OTHOIICHUH, TPHUMEHITh | HPABCTBEHHOI0 BOCIMTAHUSI: OCO3HAHME JYXOBHBIX IIeHHOcTel | HMHTCPIPETHPOBATH M 1peo0pasoBbIBATE MHOOPMALMIO O MPOCTPAHCTBEHHBIX I'€OMETPHYCCKHX
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CTaH/apTHI
AQHTUKOPPYIIHOHHOTO
MOBEJICHUS

poccuiickoro  Hapoja, C(GOPMHUPOBAHHOCTh  HPABCTBCHHOTO
CO3HAHMS, dTUYECKOTO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTIDKEHUH HAayKd M JeSTeNIbHOCThIO YYEHOTO,
OCO3HaHHWE JIMYHOTO BKJaJa B [OCTPOCHHE YCTOMYMUBOTO
Oyayuiero; 4) ?ICTETHYECKOT0 BOCHHTAHUA: OSCTCTUYCCKOC
OTHOIIICHWE K MHpPY, BKIIOYAsS OCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEUICHUH, pacCyKICHUH,
BOCTIDHMMYHMBOCTh K MAaTEeMAaTHYEeCKUM aCIHEeKTaM pa3IHIHBIX
BHJIOB HCKYCCTBA;

OK 07. CopeiicTBoBaTh

7)  3KOJOTMYeCKOro  BOCHUTAHHMA:  CPOPMHUPOBAHHOCTH

COXPaHEHHIO 9KOJIOTHYECKONH KyJIbTYpHl, TOHMMAHHE BIHMAHUS COLUAIBHO-
OKpYXKaromein Cpenpl, | SKOHOMHUYECKHMX MPOLECCOB Ha COCTOSHHE MPHUPONHOH U
pecypcocOepeKeHuto, COLMAIBHOW  Cpe/ibl, OCO3HaHWE IJIO0AbHOTO  Xapakrepa
NPUMEHATH 3HaHUS 00 | OSKOJOTMYeCKMX MpoOieM, OpHeHTalMs Ha  IpUMEHEHHUE
U3MEHEHUHU KIIMMaTa, | MaTeMaTW4eCKUX 3HaHMH [ pelieHus 3afad B 00JacTH
MNPUHIUIBEI  OEpe’xIIMBOro | OKpYy)Kalolled cpesl, INIAHUPOBAHUE IOCTYNKOB M OICHKH HX
MIPOM3BO/JICTBA, BO3MOYKHBIX MOCIIEJCTBUI TSI OKPYIXKAOLIEH Cpessl;
3(h(EeKTUBHO JEHCTBOBATH

B Ype3BBIYANHBIX

CUTYaIUISIX

OK 08. MHcnons3oBath 5) ¢usuyeckoro BocmuTaHHA: CHOPMHPOBAHHOCTH YMECHHSA
cpeacTBa (u3nyecKoll | TPUMEHSATh MaTeMaTHYecKHe 3HAHWA B MHTEPEcax 340pOBOTO H
KyJIbTYpBI i | OesomacHoro oOpasza JKM3HH, OTBETCTBEHHOC OTHOIIEHHE K
COXpaHEHHS U | CBOEMy 3IOpOBBIO (3I0pOBOC NHTaHME, COAlaHCHPOBAHHBIH
YKpEIUICHUSI 3/I0POBbSI B | PEXHUM 3aHATHH ¥  OTAbIXa, peryispHas  (Qu3ndecKas
nporecce aKTHBHOCTbH), (pM3MYECKOE COBEpIICHCTBOBAHHME NPH 3aHATHAX
npodeccrnoHaNbHON CHOPTHUBHO-03/I0POBUTEIBHON JESITEIBHOCTHIO

JIeSITeTbHOCTH u

MO AePIKAHUS

HEOOXOUMOTO  YPOBHS

(busnueckoi

MOATOTOBJIEHHOCTH

(urypax, NpeaCTaBICHHYIO Ha YEpTe)Kax M PHUCYHKaX; OINEpPHPOBATh IOHSTHEM BEKTOp B
MPOCTPAHCTBE; BBINOJIHATh AEHCTBUS CIOXKEHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha 4YHCJIO, OOBICHATh, KaKUMU CBOMCTBAMHM OHM OOJIQJAIOT; IMPUMEHATH IPABUIIO
napaijesenunesa; onepupoBaTh MOHATUIMU: JE€KapTOBBl KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJlb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOpa, Yrojl MEXAY BEKTOpaMHu,
CKaJIpHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEApHBIE U KOMIUIAHAPHBIE BEKTOPBI; HAXOAUTh
CyMMy BEKTOPOB M NpOH3BEIEHHE BEKTOPA HAa YHUCIIO, YrOl MEXKOY BEKTOpaMH, CKaJIPHOE
MPOU3BEACHHUE, PACKIIAABIBATE BEKTOP MO JBYM HEKOJITMHEAPHBIM BEKTOpPaM; 331aBaTh INIOCKOCTh
YpaBHEHHEM B J[EKapTOBOW CHCTEME KOOPIWHAT; INPUMEHATh TIeOMeTpHuecKue (akTsl s
pellleHnss CTEPEOMETPUUYECKUX 3a4ad, NPEATNONIATaloNIMX HECKOJBKO IIaroB PpEIICHUs, €Clu
YCJIOBUSI IPUMEHEHNS 331aHbl B sIBHOW (opMe; pelaTh NpoCcTeHIIne reOMeTpUIecKUe 3a/1a4n Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAa; pemaTh 3aJadd Ha  J0Ka3aTeNbCTBO
MaTeMaTHYeCKHX OTHOLICHUH W HaXOXJCHHUE TI'€OMETPUYECKHX BEJIMYMH 10 00paslnam HiH
aNropuT™MaM, MPUMEHSA U3BECTHBIE METO/IBI IIPU PELICHUH CTaHJAPTHBIX MaTeMAaTHYECKUX 3a/1a4;
MIPUMEHSTh MpOCTEHIne MporpaMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IPU  pEIIEHHH  CTEepPEeOMETPUYECKMX  3a/Jad; MNPHUBOAWUTH INPHUMEPH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MNPUPOAE M JKU3HHU, PACIO3HABATh MPOSBICHHE 3aKOHOB TEOMETPUH B
UCKYCCTBE; IPUMEHSTH MOJyYCHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh PEAIbHBIE CUTYyalluu U
OPUMEHATh  W3YyYEHHBIE TOHATHA B NPOLECCE MOMCKA  PEIIEHHS  MaTeMaTHYECKU
c(OpMyIMPOBAaHHOHW MPOOIEMBI, MOJCIUPOBATh pEATbHBIE CHTYallMH Ha SI3BIKE TE€OMETPHH,
UCCIIEA0BATh MOCTPOEHHBIE MOJENU C HCIOJIB30BAHHEM T'€OMETPUUYECKHX IMOHATUN H TEOPEM,
anmapaTa anreOpbl, pemarh NPaKTHIecKUe 3a/lauH, CBSI3aHHBIE ¢ HAXOXKACHHEM I'€OMETPUIECKIX
BEJIMYHH.
BEPOSATHOCTDb U CTATUCTHUKA

YHUTATh U CTPOUTH TAOJIUIIBI M JJUarPAMMBI; ONIEPUPOBATH MOHATHAMU: CpellHee apUPMETHIECKOE,
MelnuaHa, HauOoJbllee, HauMeEHblIee 3Ha4YeHHe, pa3Max MaccuBa YHCIOBBIX JIaHHBIX;
ONEpPHPOBATh TOHATHAMHU: CIy4YailHBIM SKCIepuMeHT (ONBIT) M CilydaifHOE COOBITHE,
3JIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM MCXOJ) CIYyYalHOTO OIbITAa, HAXOAWTH BEPOSITHOCTH B
OIBITaxX C PaBHOBO3MOKHBIMM CIIYYaHHBIMH COOBITHSIMM, HAXOAWTh M CPaBHUBATh BEPOSTHOCTH
COOBITHH B M3YYEHHBIX CIy4alHBIX SKCIIEPUMEHTAaX; HAXOIUTh M (OPMYIHPOBATH COOBITHS:
nepeceyeHrNe W OOBEAMHEHWE JaHHBIX COOBITHH, COOBITHE, NPOTHBOIOJIOKHOE JTAHHOMY
COOBITHIO, TIOJIB30BATHCS aUarpaMMamMu Oifiepa ¥ (GOpMYJIOil CIOXKEHHUs BEPOSTHOCTEH INpH
peLIeHNH 3a/1a4; ONEpPUPOBAaTh IOHSATHAMH: YCIOBHAs BEPOSTHOCTb, HE3aBHCHMBIE COOBITHSA,
HaXOJUTh BEPOATHOCTH C TOMOIIBIO TNpaBWja YMHOXEHHS, C IOMOIIBIO JIepeBa CIIy4aifHOTo
OTBITA; MPUMEHATH KOMOMHATOPHOE NPABHJIO YMHOMKEHHS NPU PEIIeHHH 3a/1ad; ONEepHUpPOBaTh
MOHATHSIMH: WCIIBITAaHUE, HE3aBHCHUMBIC HCIBITAHWSA, CEpHs HWCIBITAaHWH, yCIeX W Heyjada,
HaXOJIUTh BEPOSITHOCTH COOBITHII B CEpUM HE3aBHCHMBIX HCHBITAHWH IO MEPBOTO YCIexa,
HaXOJIUTh BEPOSTHOCTH COOBITHH B CEepHM HWCHBITAaHWN bepHymm; omepupoBaTh MOHATHSIMH:
Cily4yaliHasl BeJIMYMHA, pacIipeieJIeHUe BEPOATHOCTEH, AuarpaMma pacipe/iesicHusI.

CpaBHMBATb BEPOSATHOCTU 3HAYCHMI cnyqaﬁﬂoﬁ BCJIMYUHBI 1O pacnpeACJICHUIO WK C IMOMOIIbBIO
JAuarpamMm; OIICPUPOBATH IMMOHATHEM MATEMATUYCCKOT'O0 OXWUAAHUA, NPUBOAUTHL IPHUMEPLI, KaK
MNPpUMEHACTCA MATEMATHYCCKOC OKHUAaHUC CHy‘laﬁHOﬁ BCJIIMYHMHBI HAaXOJHUTh MAaTCMaTHYCCKOC
OXHUJAaHUEC 110 JAHHOMY pACIpeACICHUIO; UMETh IMPCACTABIICHUE O 3aKOHC OOJIBIINX YHuCCJI; UMCTh
MpEACTABJICHHUC O HOPMAJIBHOM PACIIPCACIICHNH.
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IlesieBble OPHEHTHPBI PE3YJbTATOB BOCIIMTAHUS HA YPOBHE CpelHero o01ero o0pa3zoBaHus

LeneBble OpUEeHTHPHI

Fpamancxoe BOCIIMTAaHHUE

OCO3HAHHO BBIPAKAIOIINM CBOIO POCCHICKYIO TPKMTAHCKYIO TPHHAUICKHOCTh (MICHTHYHOCTH) B IOJHKYJIBTYPHOM, MHOTOHAI[HOHAIBHOM M MHOTOKOH()ECCHOHAILHOM pPOCCHHCKOM
00I1ecTBe, B MUPOBOM COOOIIECTBE.

Co3Haromuii CBOe eIMHCTBO ¢ HapoaoM Poccun Kak HCTOYHUKOM BIIACTH U CYOBEKTOM THICSUEIETHEW POCCHICKOM rocy1apcTBEHHOCTH, ¢ PoccHiickuM rocyjapcTBOM, OTBETCTBEHHOCTh 32 €T0
pa3BHUTHE B HACTOSILEM U OYAyILEeM Ha OCHOBE HCTOPUYECKOTO MPOCBEUICHUs, COPMUPOBAHHOTO POCCHUICKOTO HAITMOHAIBHOTO HCTOPHYECKOTO CO3HAHMUS.

IIposBnsronMil TOTOBHOCTH K 3aIiuTe POaUHBI, CIOCOOHBIN apryMeHTUPOBAaHO OTCTAaUBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccun u Poccuiickoro rocynapcrsa, COXpaHsTh U 3aIlUIIATh
UCTOpHYECKYIO MpaBay. OpUeHTUPOBAaHHBIM HAa aKTHBHOE IPAXKJAHCKOE YIacTHe HAa OCHOBE YBa)XKEHHS 3aKOHA M IIPaBOIOPAIKA, IPaB U CBOOO COrpaXIaH.

OCO3HaHHO U AEATEIBHO BBIPAXKAIOMINI HETPUATHE JIIO00H ANCKPUMHHAINH 0 COLMANBHBIM, HAIMOHATIBHBIM, PACOBBIM, PEITUTHO3HBIM NPU3HAKAM, MPOSIBICHUH 3KCTPEMHU3Ma, TEPPOpU3MA,
KOPPYIINH, aHTUTOCYJapCTBEHHON JEATENbHOCTH.

O0aarouMi ONBITOM IPaXKJAHCKON COLMAIbHO 3HAUYUMOM JEATENBHOCTH (B YIEHHYECKOM CaMOYIIPaBJICHUH, BOJOHTEPCKOM JIBH)KEHHH, SKOJIOTHYECKHUX, BOCHHO-NATPHOTUYECKUX U JIPYTHX
00BENHEHNUSX, AKX, IPOrPaMMax).

IHaTpuoTnyeckoe BoCIUTAHUE

Bripaskaronuii cBOIO HallMOHAJIBHYIO, STHUUECKYIO IPHHAIEKHOCTD, IPUBEP>KEHHOCTh K POAHON KYJIBTYpeE, IF000Bb K CBOEMY Hapoay.
Co3Haromui NpIYacTHOCTh K MHOTOHAllMOHAJIbHOMY Hapony Poccuiickoit deneparmu, Poccuiickomy OTedecTByY, pOCCHMCKYIO KYIbTYPHYIO HACHTUYHOCTb.

[MposiBnstronyii AesTENbHOE IEHHOCTHOE OTHOLIICHHE K HICTOPHYECKOMY 1 KYJIbTYPHOMY HAaCJIEIUIO CBOETO M APYIHX HaponoB Poccuu, TpaanimsaMm, mpa3aHUKaM, MaMSITHHUKAM HapoOOB,
IIPOKUBAIOLIUX B POJHOU cTpane — Poccuu.

[MposiBnsironuii yBakeHHE K COOTEYECTBEHHUKAM, ITPOKUBAIOLIMM 32 PYOEKOM, MOJJIEP)KUBAIOIIMHA MX MPaBa, 3alIUTY UX HHTEPECOB B COXPAHEHUH POCCUICKOM KyIbTYPHOI HACHTHYHOCTH.

JlyX0OBHO-HpPaBCTBEHHOE BOCIIHTaHHE

[MposiBisifonMi TPUBEPKEHHOCTh TPAJAUIMOHHBIM JIyXOBHO-HPaBCTBEHHBIM LIEHHOCTSIM, KYJbType HapoioB Poccuu ¢ yueToM MHPOBO33PEHUECKOT0, HAIIMOHAIBLHOTO, KOH(ECCHOHAIBLHOTO
CaMOOIIPEIEIICHHUS.

JIeHCTBYIOIMN U OLICHUBAIOLIMM CBOE NOBEACHUE U MOCTYIIKH, [IOBEIECHUE U NMOCTYIIKU APYTUX JIOACH ¢ MO3ULMHA TPaJULUOHHBIX POCCUMCKUX AYXOBHO-HPABCTBEHHBIX IICHHOCTE U HOPM C
OCO3HAHMEM IOCIEACTBUIN MTOCTYIKOB, AESITEIBHO BBIPAXKAIONUI HENPUATHE AHTUTYMAaHHBIX H aCOLUANIBHBIX TOCTYNKOB, HOBEACHUS, TPOTUBOPEYAIUX YTUM IIEHHOCTSIM.

HpOSIBJ'IS[IOH_II/Iﬁ YBaXXCHUC K XHU3HU U HOCTOMHCTBY KaXIOI0 4€JIOBCKA, CBO6OJ16 MHPOBO33PEHUYCCKOTO BLI60pa U CaMOOIIPCACIICHUA, K NPEACTABUTCIIAM PA3JIMYHBIX 3THUYCCKUX TPYIIIL,
pCJ'II/Il"I/Iﬁ Hapoa0B POCCI/II/I, HX HAHUOHAJIBHOMY JOCTOUHCTBY U PCJIUTHO3HBIM YyBCTBAM C YYCTOM CO6J'IIO,I[€HI/I$[ KOHCTUTYLIMOHHBIX MTPAB U CB06OI[ BCEX I'parkaaH.

[Tonnmaromuii U AEATENbHO BBIPAXKAIONIMA IEHHOCTh MEXPETUTHO3HOT0, MEXHAIMOHAIBHOTO COTJIacHus JIOAeH, HapoioB B Poccuu, crmocOOHBIM BECTW AMATOr C JIIOJABMHU Pa3HBIX
HAIIMOHAIBFHOCTEH, PETUTHO3HOW MPUHAIICKHOCTH, HAXOTUTH OOIIHE e U COTPYIHUYATH IUTS UX JOCTIDKCHHS.

OpI/IeHTI/IPOBaHHHﬁ Ha CO3J1aHuC yCTOﬁHHBOﬁ CECMbHU Ha OCHOBC pOCCHfICKHX TpaJUIIMOHHBIX CEMEMHBIX L[CHHOCTef/’I; ITIOHUMAaHHUH 6pa1<a KaK COr03a MYKYWHBI U XCHITUHBI U1 CO3JaHUs CEMbU,
POXKACHUA U BOCIIUTAHUSA B CEMbC Z[GTCﬁ; HCHUPUATUA HACUIINA B CEMbBE, yX04a OT pO,Z[I/ITGHLCKOﬁ OTBETCTBCHHOCTH.

Ob6namatoriii cOPMHUPOBAHHBIMU TIPEACTABICHUSIME O IIEHHOCTH WM 3HAYEHWH B OTEUECTBEHHOW M MHPOBOHM KyJBType S3BIKOB M JHTEPaTypsl HapoIoB Poccum, aeMOHCTpHpYIOMIHN
YCTOWYUBBIN HHTEPEC K YTEHUIO KAK CPEJCTBY MO3HAHUS OTEUECTBEHHONW U MUPOBOM TyXOBHOU KYJIbTYpBI.

JcTeTHYECKOe BOCIUTAHHE




Beipaxaromuii moHMMaHUe IIEHHOCTH OTEYECTBCHHOTO U MHPOBOTO HCKYCCTBA, POCCHIMCKOTO U MHPOBOTO XyI0KECTBEHHOTO HACIICIHS.

[MpostBasirOLHi BOCIPUUMYHUBOCTh K Pa3HBIM BHJIaM MCKYCCTBA, IOHHMAHKUE IMOIIMOHAILHOTO BO3JICUCTBHSI UCKYCCTBA, €TO BIHMSHUS HA TOBEICHUE JIIOAEH, YMEIOIIUN KPUTHIECKH OLICHUBATh
9TO BIMSIHHE.

[TposIBASIFOMIHIA TOHUMAHUE XYI0KECTBEHHOM KyJIbTYPHI KAK CPEJCTBA KOMMYHUKAIIMU M CAMOBBIPAXEHUSI B COBPEMEHHOM OOIIECTBE, 3HAYEHUE HPABCTBEHHBIX HOPM, [IEHHOCTEH, TpaIHIIHii B
HCKYCCTBE.

OpHEHTHPOBAHHBIN Ha OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHHE, PEATH3AIIMI0 TBOPUECKUX CIIOCOOHOCTEH B PasHBIX BHIAX HCKYCCTBA C YYETOM POCCHMCKHX TPAJHIMOHHBIX TYXOBHBIX H
HPABCTBEHHBIX [[CHHOCTEH, Ha 3CTETUYECKOEC 00YCTPONUCTBO COOCTBEHHOTO OBITA.

Duznyeckoe BocnuTanne, GopMUPOBaAHNE KYJIbTYPHI 310POBbSI H YMOIMOHAJIBLHOTO 0JIArONOIYYHsl

[TonnMaromuii ¥ BBIpaKAIOIIMK B MPAaKTHYECKOH NESTENBHOCTH LEHHOCTD JKU3HH, 37I0POBbSl U 0€30MaCHOCTH, 3HAYCHUE JINYHBIX YCWIMH B COXPaHEHUHM M YKPEIUICHUH CBOETO 3JI0POBBS H
3I0pOBbs APYyTHUX JMoaeil. CoOMromatomuii IpaBmiIa JIMIHON U OOIIECTBEHHOMW O€30MaCHOCTH, B TOM YHCIIe O€30ITacHOTO MOBEACHUS B HH()OPMAIIOHHOH cpere.

Brlpakaronuii Ha HpakTHKE YCTAaHOBKY Ha 37I0pOBBIH 00pa3 >KM3HH (370pOBOE IHMTaHHE, COONIOJCHUE TUTUEHBI, PEKUM 3aHSATHH W OTAbIXa, (PU3NUECKYI0 aKTHBHOCTB), CTpEMJICHHE K
(U3MIEeCKOMY COBEPIICHCTBOBAHMUIO, COOJIIOTAOMIIIA U TIPOTIAaraHANP YOI Oe30TIacHEIN U 37J0POBBIH 00pa3 KU3HH.

[MposiBnstronuii co3HATEIbHOE U 0OOCHOBAHHOE HENPUSTHE BPEIHBIX MPUBBIYEK (KyPEHUS, YIIOTPEOJICHHS AJIKOTOJIsI, HAPKOTUKOB, JIFOOBIX ()OPM 3aBUCUMOCTEH), AECTPYKTHBHOTO MTOBEACHHS B
oOmecTBe 1 U(POBOI cpezie, MIOHNMaHNE UX BpeAa It (U3NIECKOTO U IICUXUUECKOTO 3/I0POBBSL.

JleMOHCTpHUpPYIOMNIT HABBIKK PE(IIEKCHH CBOETO COCTOSHUS ((PrU3MIecKoro, IMOIMOHAIBLHOTO, TICHXOJIOTHIECKOT0), COCTOSHUS APYTHX JIIOAEH ¢ TOYKH 3pEHHsS 0€30MacHOCTH, CO3HATEIHFHOTO
YyIipaBJICHUS CBOUM 5MOIHOHAJIBHBIM COCTOAHUEM, paSBI/IBaIOIlII/Iﬁ CHOCO6HOCTI/I AnanTUpoOBATHECA K CTPECCOBBIM CUTyallUsAM B O6U_ICHI/II/I, B pa3HbIX KOJUICKTHUBAX, K MCHAIOMIUMCS YCJIOBUIM
(coumanbHBIM, HH(POPMAIIMOHHBIM, IPUPOTHBIM).

TpyaoBoe BocnuTanue

YBaxkaomuid Tpya, pe3ylbTaThl TPyAa, TPYJAOBbIe W NMPOpEeCcCHOHATBHBIE JOCTHKCHUS CBOMX 3€MJISIKOB, MX BKJIaJ B Pa3BUTHE CBOETO IOCENICHHMs, Kpas, CTPaHbl, TPYAOBBIE AOCTHXKEHHS
pOCCHICKOT0O Hapoaa.

[MposiBnsironuii CrIOCOOHOCTh K TBOPYECKOMY CO3HMJIATEIFHOMY COLMAJIbHO 3HAUUMOMY TPYAY B JOCTYIHBIX 110 BO3PACTY COLMAIBLHO-TPYJOBBIX POJISX, B TOM YHUCJE MpPEANPUHUMATEIbCKOM
JIESITEIbHOCTU B YCIIOBUSIX CAMO3aHITOCTH WIIK HAEMHOTO TPY/A.

Y4acTByIONIHMIA B COIMAIBHO 3HAYUMOW TPYAOBOH JAEATEIBHOCTH Pa3HOTO BHIA B CeMbe, 00IIecoOpa3oBaTeIbHON OpraHH3alliy, CBOCH MECTHOCTH, B TOM 4YHCJIC OIUIAYABACMOM TpPYAC B
KaHHUKYJISIPHBIE IEPUO/IBI, C YIETOM COOIIOACHUS 3aKOHOIATEIbCTRA.

Bripakaromuii 0CO3HaAHHYI0 TOTOBHOCTD K MOJIYYEHHIO MPO(ECCHOHATLHOTO0 00pa30BaHusi, K HEMPEPHIBHOMY 00pa30BaHUIO B TEYCHUE )KU3HU KaK YCJIOBHIO YCHEUIHOW MPOpeCcCHOHATBHON 1
00ILECTBEHHO AESITEILHOCTH.

IMonumaromuit  crienuduKy TPYAOBOH HEATEIBHOCTH, PEryJIUPOBaHHS TPYAOBBIX OTHOIICHHH, camMooOpa3oBaHus © NPOPECCHOHATBHOW CAMOMOATOTOBKH B HMH(POPMAIOHHOM
BBICOKOTCXHOJIOTHYCCKOM 06IJ_[eCTBe, FOTOBLIﬁ yLII/ITBCSI n pr}]I/ITLCH B COBpeMeHHOM O6H_ICCTB6.

OpHEeHTUPOBAHHBIIH HA OCO3HAHHBIN BHIOOP chepbl TPoDHeCCHOHATBHOMN TPYIOBOM JESITENBHOCTH B POCCHHCKOM OOIIECTBE C yYETOM JIMYHBIX )KU3HEHHBIX [UIAHOB, MOTPEOHOCTEH CBOEH CeMbH,
o0I1eCTBa.

IKOJIOrHYECKOe BOCITUTAHHE

JleMOHCTpUpYONIUi B MOBeACHUH CHOPMUPOBAHHOCTH JKOJIOTHUECKONW KYJIBTYpHl HA OCHOBE NMOHUMAHWS BIHMSHUS COLMUAIBFHO-IKOHOMHYECKHX IPOIIECCOB HA MPHUPOIY, B TOM YHCIE Ha
J100aTbHOM YPOBHE, OTBETCTBEHHOCTh 3a JEWCTBHS B MPUPOIHON Cpeie.

Bripaxaromuii 1esrenbHOe HEMPUSTUE ASHCTBUM, TPUHOCSIIINX BPEl PUPOJIE.
[Tpumensromuii 3HAHUS €CTECTBEHHBIX M COITMALHBIX HAYK JIJISI pAa3yMHOT0, OEPEXITMBOTO MPUPOIOTIONH30BAHUS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE.
Vmeromunii v pa3BUBAOIINI OTIBIT SKOJIOTHYECKU HAMIPABICHHOH, PUPOJAOOXPAHHOH, pecypcocOeperaroneil NesTeIbHOCTH, YIaCTBYIOIIUN B €r0 IPUOOPETCHUU APYTHMH JIFOTbMH.

HeHHOCTl/l HAYYHOI'0 MO3HAHUSA

JlesiTeTpHO BBRIpaXKArOMIMI MO3HABATEIBHBIC HHTEPECH! B Pa3HBIX MIPEMETHBIX 00JIACTAX C yUETOM CBOMX HHTEPECOB, CIOCOOHOCTEH, TOCTHKCHHUH.

Oo6namaronuid MpeICTaBICHHEM O COBPEMECHHOW HAaydyHOW KapTHHE MUpa, JAOCTIKCHHSX HAYKA W TEXHUKH, apTyMCHTHPOBAHO BBIPAXKAIONIMIA MOHMMAaHUEC 3HAYCHUS HAYKH B JKU3HU
poccuiickoro obmecTBa, obecriedeHn  ero 6€30IMacHOCTH, TyMaHUTapHOM, COIMAIbHO-3KOHOMHYECKOM pa3BUTHH Poccun.
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JleMOoHCTpHUpYFONTHil HABBIKM KPUTHICCKOTO MBIIIJICHHS, ONIPEICICHHUS JOCTOBEPHON HAyIHOH HH(MOpMAINK M KPUTHKH aHTHHAYYHBIX MIPEICTaBICHHN.

PasBuBarommit u HpI/IMeH}I}OH.[I/Iﬁ HaBbIKHA Ha6JHOZ[CHI/I}I, HAKOIINICHHUA MW CHCTCMaTHU3alluH CI)EIKTOB, OCMBICJICHHUA OIlbITa B eCTeCTBeHHO-Hay‘{HOﬁ nu FyMaHI/ITapHOﬁ o0nactsax II03HaHW,

HCCIIENOBATEIBCKOM AEATENHHOCTH.

JuctummmHa crioco6cTByeT hopMUpOBaHUIO ITUPPOBOH (KITFOUEBOI ) KOMITIETEHITUU

Kox HudpoBas (kja04eBasi) KOMNETEHUHUs
KK. 1 KommyHukanus u koonepauusi B iupoBoii cpene
KK. 4. Yupasijenue nHpopManueil U JAHHBIMHA
KK. 5. Kpurnueckoe mpiuuieHue B ungposoii cpeae
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2. CTPYKTYPA M COJEPXAHUE YUYEBHOM JTACIUILTAHBI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Buj yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUIIJIMHBI 212
OcHoBHOE coep:KaHue 140
BT. Y.

TEOPETUIECKOE O0yUCHUE 53
MPAKTHYECKHUE 3aHATHUS 89
IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIePIKAHME 58
BT. Y..

TEOPETUIECKOE O0yUCHUE 25
PAKTUYECKHE 3aHATH 33
IMpome:kyTouHasi arTecTanusi B gopme 3K3aMeHa B 2 ceMecTpe 12
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2.2 TemaTH4yeCcKHUii IJIaH U cOePrKAHUE YUeOHOM U CIIUNIMHBI

B.03 MaremaTrnka
HaumenoBanue pasie/oB 1 Tem Coaep:xanue yueOHOro MaTepuasia (0CHOBHOE U HpO(l)eCCH?HaﬂbHO-OpI/IeHTI/IpOBaHHOC), OB BeM YaCoB dopMmupyemMble
JIa0opaTopHble H NPAKTHYECKHUE 3AHATHS, IPUKJIAAHONH MOAY./Ib (IPU HAJIMYUH) KOMIIeTEeHIIM I
1 2 3 4
1 cemectp 98 u.: T-38 u., I13 - 60 u. (Barouas [IOC 23 u.: T- 12 4., I13 - 11)
Ba3oBblii MoayJib ¢ IpodecCHOHAIBLHO-0PUEHTHPOBAHHBIM COlePKAHHEM
Beenenue IIpakTHYecKHe 3aHATHSA 0/2
CrapToBasi AMArHOCTHKA — BXOJHOM KOHTPOJIb 3HAHUI 10 MaTeMaTHKe 2 OK 03
PA3JEJ 1. AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 108 (40(14)/68(15)) OK 01
Tema 1.1. MHoxecTBa Conep:xaHue y4e0HOro MaTepuaJia 2(2)/4(2) OK 02
PANMOHAILHBIX U MHOKeCTBO, ONEpalMy Hajl MHOKeCTBaMu. Jluarpammsl Diinepa—Benna. OK 03
HelicTBUTEIbHBIX YHCell. Pammonaneibie yncna. OOBIKHOBEHHBIE WM JCCSATHYHBIC IPOOH, MPOLEHTHl, OSCKOHEYHBIE OK 04
PannonanbHbie ypaBHeHHs1 U nepuoanveckue apobu. ApupMeTHUYECKHE ONepaldd ¢ PAHOHAIBHBIMH YHCIAMH, OK 05
HepaBeHCTBa npeoOpa3oBaHMs YHCIOBHIX BhIpakeHUH. llpuMeHeHne apoOel U MpOLEHTOB Al PeIICHUs KK.1
MPHUKITA/HBIX 3389 M3 Pa3InYHbIX OTPACIICH 3HAHHUN U PeabHOM KU3HH. 5 KK.4
[HeiictButenbHple uucna. PanuoHanbHBle W UppalMOHANBHBIE 4YHCHa. ApUpMETHYECKUE KK.5
onepanmun ¢ ﬂeﬁCTBHTeHBHBIMH YHucJjlaMHu. HpI/I6J'II/DKéHHbI€ BBIYHCJICHHA, IIpaBUJIa
OKpYTJICHUS, IPUKUIKA U OLEHKA pe3yJbTaTa BbIYUCICHUH. TOXIECTBa M TOXKIECTBEHHbIC
npeoOpa3oBaHus. YpaBHEHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellieHHe HEepaBeHCTBA.
MeTto]1 MHTEpBAJIOB.
IlpakTHyecKue 3aHATHSA 4
Pemrenue 1esplx ¥ ApoOHO-pAlMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB 2
IIpodeccnonaibHO-OpHeHTHPOBAHHOE  colepakaHMe. Onepanuu C  MHOXXECTBAMHU. 2
Peuienne npukiaagHbIx 3a1a4
Tema 1.2. ®ynkuum u rpapuxu. | IllpakTuyeckue 3aHATHS 0/4
Crenenb ¢ 1eJbIM OKa3aTeleM | Vcnonp30BaHue MHPPOBBIX PECYPCOB IS IOCTPOSHUS IpadukoB QYHKIUM ¥ H3YdEHHS HX 4
CBOHCTB
Tema 1.3. ApupmeTnueckuii Coaeprxanue yueO0HOro0 MaTepHuaJia 2/6
KOpeHb N—0M CTeNeHH. ApudmeTruecKkuil KOpeHb HATYPAILHOW CTeTeHu. J{eficTBrs ¢ apupMETHIECKUMU KOPHIMHU 2
HppannonanbHble ypaBHEHUSI U | N—Oif CTENEHMU.
HEpaBeHCTBA IIpakTHyeckue 3aHATHS 6
Pemenune nppaunoHaIbHBIX YpaBHEHHN 1 HEPABEHCTB. 4
CsaoiicTBa 1 rpadK KOpHS N-0il CTENeHN 2
Tema 1.4. ®opmy.asl Copep:xaHue yueGHOro MaTepuaJia 6(0)/8(2)
TPUTOHOMETPUH. CuHyC, KOCHHYC W TaHT€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC M apKTaHTEHC 6
Tpuronomerpuyeckue YHCIIOBOTO apryMeHTa. TpuroHomerprueckas OKPYHOCTb, olpe/ieNicHHe
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ypaBHeHHUs

TPUTOHOMETPHUYECCKUX (GYHKIMI YUCIOBOrO aprymeHta. OCHOBHBIC TPUTOHOMETPHUYCCKHE
(bopMyJIBL

Tpuronomerpuueckre QyHKINH, UX CBOWCTBA U Tpaduku. IIpuMepsl TPUTOHOMETPUICCKHUX
HEPaBEHCTB.

IIpakTHYecKue 3aHATHSA 8
IIpeobpazoBaHmre TPUTOHOMETPUICCKUX BBIPAKCHHI. 4
Perienue TpUroHOMETPUYECKUX YPaBHEHHH 2
IIpodeccnonaibHO-OpHeHTHPOBAHHOE  cofepxkanue. OnucaHue MPOU3BOJCTBEHHBIX
MIPOIIECCOB € TOMOINBI0 rpadukoB (GyHKIHI. Mcrmonp30BaHne CBOWCTB TPUTOHOMETPHYECKUX 2
GYHKIHN B TPOQECCHOHATBFHBIX 3a1adax
Tema 1.5. IlocaenoBateabnoctu u | [lpodeccnonaibH0-0pHeHTHPOBAHHOE coiep:kaHue. [IpakTnyecKkne 3aHITHSA 0(0)/4(2)
nporpeccuu Hcnonb3oBaHue NPOrpeccruy UIsl PELICHUs pealibHBIX 3a7ad MPUKJIAIHOTO XapaKTepa 2
KoHTponpsHas paboTa 2
Tema 1.6. CteneHsn ¢ Conep:kanue y4eOHOr0 MaTepuaJia 8/10
panuoHaJbLHBIM NoKa3aTeqeM. | CremeHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBOWCTBa CTENEHH. 8
IMoka3aresbHast PyHKIMSA. IpakTHyecKune 3aHITHS 10
Iloka3aTebHbIE YPAaBHEHHUST U [TpeobpazoBaHue BRIPAKEHHA, COJIEPIKAIINX PAITHOHAIBHEIE CTEIICHH. 2
HEpPaBCHCTBA Iloka3aTenbHbIEC YPABHEHHUS U HEPABEHCTBA. 4
[TokazarenbHas QyHKIMSA, € CBOHCTBA U rpaduK 4
Tema 1.7. Jlorapupmuyeckas Conep:kaHue y4eOHOT0 MaTepHaJia 4(2)/8(0)
¢ynkuus. Jlorapupmunyeckue Jlorapudwm uncna. JlecITHYHBIE  HATYPAIbHBIE JOTapHU(PMBIL. 2
YPaBHEHHUsI M HEPABEHCTBA IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE  cojep:kaHue. [Ipumenenue  sorapudma. 2
Jlorapudmuyeckas cnupaib B npupoje. Ee MaTemaTuueckue cBoicTBa
IpakTnyeckne 3aHATHS 8
[TpeoOpa3zoBaHue BRIPAXKESHHM, COJICPIKAIIUX JIOrapU(MBI, 2
Jlorapudmuyeckre ypaBHEHHs] 1 HEPABEHCTBA. 2
Jlorapudmuyeckas QyHknus, e€ cBoicTBa U TpaduK 4
Tema 1.8. [Ipon3Boanasi. Conep:kaHue y4e0OHOT0 MaTepHaJia 8(0)/8(1)
IIpumeHeHue NPON3BOAHOM HenpepsiBHbIe GpyHKIIMH. METOJT HHTEPBAIOB IS PEIICHUS HEPABEHCTB.
[IpousBoanas dyHkiun. ['eomeTprudeckuii 1 GU3NIECKHIA CMBICT IIPOU3BOTHOM. 8
[IpousBogubie snemenTapHblx (yHKuui. [lpow3BogHas cymMMbl, MpPOW3BEICHUS, YaCTHOTO
byHKIHA.
IMpakTHyeckune 3aHATHS 8
[IpuMeHeHre NPOn3BOIHON K HCCIE0BAHHMIO DYHKIMH Ha MOHOTOHHOCTh M OKCTPEMYMBI. 2
[IpuMeHeHre NPON3BOIHON K HCCIIE0BAHHMIO (DYHKIMH HAa MOHOTOHHOCTD M OKCTPEMYMBL. 1
IpodeccnonalbLHO-OpHEHTHPOBAHHOE cofep:xkaHue. Haxoxaenue HanmOosbIIero U 1
HAMMCHBIICTO 3HAYCHUA (bYHK]_H/II/I Ha OTPE3KE.
[IpuMeHeHre NPON3BOIHON /ISl HAXOXKACHHUS] HAMJIYUIIEr0 pelleHHs] B IPUKJIaJHbIX 3a1a4ax, 4
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JUTSL OTIpeJIeNICHHsI CKOPOCTH TPOIIecca, 331aHHOT0 GOopMyIIon MK rpaduKkoM

Tema 1.9. MuTerpa u ero IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPKAHIE 2(2)/4(4)
NPUMEHEH U IlepBooOpasnas. Tabnuia mepBooOpa3HbIX.
Wnterpan, reomerpuueckuii ¥ (¢uznueckuii cmbicn uHTerpaia. ®opmyna Herootona - 2
JleiibHuLa.
IIpakTH4yecKue 3aHATHS 4
Brruncnenne unterpana mo ¢popmyne Hetorona—JleitOnuma Pemenne 3amay Ha MprMeHEHNE 4
WHTErpaa sl BEIUUCIeHHs (GU3NUECKUX BEIMYMH M IUIOMaAeH
Tema 1.10. HatypaabHble 0 IIpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 6(6)/2(0)
neJible Yuc/ia HatypanbHble u nesble yucia B 3a1a4ax U3 peaabHOM KU3HH. 6
[Tpu3HaKK IETMMOCTH LIENbIX YUCEI
HTorosasi KOHTpoJIbHaAsI padoTa 2
Hroro 3a 1 cemecTp 98(38()/60())
2 cemectp 114 u.: T-40 u., 13 - 62 u. (Bxuaouas IOC 35 u.: T- 13 4., 13 - 22)+ 12 TIA
Tema 1.11. Cucrembl IIpogeccnoOHAIBLHO-OPHEHTHPOBAHHOE COlEPKAHME 2/8
ypaBHeHuii. CocTaBjieHne u CucTteMbl TMHEHHBIX YPAaBHEHUH. 2
peleHue NpogeccHOHAIbHBIX IIpakTH4yeckne 3aHATUSA 8
3a/124 ¢ MIOMOINbI0 YPaBHEHMii Penienne npukiagHbIX 3a7a4 ¢ MNOMOILIBIO CUCTEMBI JIMHEHHBIX YPDABHEHUM. 2
CucTeMbl M COBOKYIHOCTH IIEJIbIX, PallMOHAIBHBIX, HUPPALMOHAIBHBIX, IOKA3aTENbHBIX, 2
JorapupMUIECKUX YpaBHEHHUI U HEPaBEHCTB.
Hcnonp3oBanue rpadukoB GpyHKIMHA A7l pelICHUs] YPaBHEHUH U CUCTEM. 2
[MpumeHeHue ypaBHEHHH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHYeCKUX 3aa4 U 3a/1a4 1
U3 pa3NUYHbIX 00J1aCTel HAYKH U pealbHOM KU3HU
Perenue TeKCTOBBIX 3aa4 NPO(ECCHOHAIBHOTO COJICPKAHMUS 1
PA3JEJI 2. IT'EOMETPUSA 66 (30(11)/36(12)) OK 01
Tema 2.1. BBegenue B Coaeprxanue yueOHOro MaTepuaJia 6/0 OK 02
CTEPEOMETPHIO OCHOBHBIE MOHATHS CTEPEOMETPHM: TOYKA, NpsAMas, IUIOCKOCTh, MPOCTPAHCTBO. IIpaBuia OK 03
M300pakKeHUsT Ha PUCYHKaX: H300paXeHUsI TUIOCKOCTEH, apaJlIebHBIX MPSIMBIX (OTPE3KOB), OK 04
cepeanHbl oTpe3ka. [IoHATHS: mepeceKarolecs MIOCKOCTH, NEepeceKalouuecs npsMas H OK 05
IIJIOCKOCTb. 4 KK.1
3HAKOMCTBO € MHOTOIPaHHUKAMH, H300paKEHHE MHOTOTPAaHHHKOB Ha pPHCYHKaxX, Ha KK.4
NPOEKIMOHHBIX uepTekax. HawanmbHble cBeieHus o KyOe W mupaMupae, UX pasBEPTKH H KK.5
Mozenn. CeueHuss MHOTOTPaHHUKOB.
I[podeccnonaibHO-OpHEHTHPOBAHHOE cojiep:kanne. [loHstne 00 akCHOMATHYECKOM 2
MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH H CIEJCTBUS U3 HHUX.
Tema 2.2. [IpsimMble 1 iI0cKocTH | TIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE COIePKAHME 4/8




B MPOCTPAaHCTBe.
IMapanieJbHOCTh NPSIMBIX H
IIOCKOCTEeH

B3aumHOe pacrmoniokeHHe TMPSMBIX B MPOCTPAHCTBE: ITEpPECEKAroIInecs, MmapajiebHbIe U
CKpeluuBaronecs npsaMeie. [lapannenbHOCTh MPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajieibHble MPsIMBIE B MPOCTPAHCTBE; MapALIEABHOCTh TPEX MPIMBIX; MapalIeIbHOCTh
MPSMOU U IIIOCKOCTH.

TTapannensHOCTh TIJIOCKOCTEW: TMapajulesibHbIe IUIOCKOCTH; CBOMCTBAa MapajulesbHBIX
TJIOCKOCTEM.

IIpakTH4yeckmne 3aHATUSA

YTIIbI ¢ COHAIIPABIEHHBIMU CTOPOHAMH; YTOJI MEXKIY MPSIMBIMU B IPOCTPAHCTBE.

[IpocTeiimme npocTpaHCTBEHHBIC (PUTYPhI HA TUIOCKOCTH: TETPAdAp, KyO, mapasuie/ieuIes,
MOCTPOEHUE CEYEHUH.

A ||

Tema 2.3. [lepnieHAUKYJISIPHOCTH
NPSAMBIX U IJI0CKOCTel

IIpodeccHoHATEHO-OPHEHTHPOBAHHOE COeP:KAHHE

414

IlepneHIUKyIAPHOCT NPSAMON M IIIOCKOCTH: MEPIEHANKYISPHEIE MPSIMBIE B IPOCTPAHCTBE,
IIPsIMBIE NTApAJIJICNIBHBIE U NIEPIICHIUKYJIISIPHBIC K IUNIOCKOCTH, IPU3HAK NEPIECHIUKYIIPHOCTH
IIPSIMOM M IIJIOCKOCTH, TEOPEMA O MPAMOM NEPIEHIUKYIISIPHON INIOCKOCTH.

IlepieHOUKYISAp W HAKJIOHHBIE: PACCTOSAHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOI
JI0 IIJIOCKOCTH

HpaRaneCRne SAHATUSA

Pemrenne 3agay Ha BBIYUCJICHUS, CBA3AHHBIC C TIEPIECHANKYIAPHOCTHIO HpHMOI\/’I " INIOCKOCTH,
C MCIIOJB30BAHUEM ITPHU PCINCHUHN INNTAHUMCTPHYICCKHUX (baKTOB 1 MCTOHOB.

Tema 2.4. Yrasl Mexay
NPSAMBIMH H II0CKOCTSAMU

Conep:xanue yueOHOro MaTepuaJa

2/2

Yrael B IPOCTPAHCTBE: YroJl MEXAY MPSMOW U IUIOCKOCTBIO; IBYTPAHHBIN YroJl, TUHEWHBIN
Yroj IBYI'PaHHOIO yria.

[lepneHANKYIAPHOCTh IUIOCKOCTEM: NpHU3HAK NEPHEHIUKYJISIPHOCTU JABYX IUIOCKOCTEH.
TeopeMa 0 Tpéx nepneHIUKYIIIpax

HpaKaneCKne SAHATUSA

Haxoxnenne yria Mexay OpsMOW M IJIOCKOCTBIO B MHOT'OI'PaHHUKE, PACCTOSIHUE OT TOYKH
JI0 IpSIMOY Ha TUIOCKOCTH, MCIIOJIb3Ysl TEOPEMY O TPEX NepHeHINKYIsIpax

Tema 2.5. MHOrorpaHHMKH

Conep:xanue yueOHOro MaTepuaJa

2/8

ITonsiTue MHOI'OrpaHHMKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PaHHHKA, BBIMTYKJIBIC Y HEBBIITYKIIbIC
MHOTOI'PaHHUKH; pa3BEPTKAa MHOTOTPaHHHKA.

ITpusma: n-yronpHasi mpu3Ma; IpaHd U OCHOBAHUS MPHU3MBbI; MPsiMas U HAaKJIOHHAs IPU3MBI;
OokoBag M TONHAs TMOBEPXHOCTh Tpu3Mbl. llapannmenenumnen, NPsIMOYTOJIBHBIH
NapajyleNenuIe U ero CBOiCTBa.

[Mupamupa: N-yronpHas NMpaMuia, 'paHH M OCHOBAaHHE NHPAaMUAbI; OOKOBask M IOJIHAsS
ITOBEPXHOCTh IMPAMM/IbI; IPABWJIbHAS U yCEUEHHAs IUPaMUAA.

HpaKTuquKne 3AHATUSA

BolurciieHHE 3JIEMEHTOB MHOTOIPDAaHHMKOB: pEéOpa, AuaroHanu, yriel. Ilmomaas OGOKOBO
MOBEPXHOCTU U MOJHON MOBEPXHOCTU MPSMON MPU3MBI, ILIOMIAJb OCHOBAHWM, Teopema o
OOKOBOM MOBEPXHOCTH MPSMOW Tpu3MBbI. Ilnomans G0KOBOW MOBEPXHOCTH M IMOBEPXHOCTH
MIPAaBIJILHON MUPAMUIBI, TEOPEMa O TUIOIMIAN OOKOBOH MOBEPXHOCTH YCEUEHHOMN MUPAMHU/IBI
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Tema 2.6. O0LEMBI

Conep:xaHue yueOHOr0 MaTepuaJa

MHOTOTPAaHHUKOB ITonstue 06 06béMe. OOBEM MUPAMHUIBI, TPU3MBI 2
IIpakTH4yecKue 3aHATHS 4
Brrunciienne 00p€Ma MpU3Mbl M TUPaMHIBI 10 MX 3JE€MEHTaM. 2
KonTpoabnas pabora 2
Tema 2.7. Tejia Bpamenust Conep:kaHue y4e0HOr0 MaTepuaJia 6(1)/0(0)
Chepa m map: mueHTp, paamyc, OUAMETp; IUIOMAAb IOBEpXHOCTH cdeprl. Bzanmuoe
pacmonoxenue cepsl M INIOCKOCTH; KacaTesbHas MIIOCKOCTh K cepe; miomans chepsl. 2
N3o0paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHus mapa
Hunwanprdeckass TOBEPXHOCTh, OO0pa3yloMue IMWIMHAPUYIECKOW TIOBEPXHOCTH, OCh
OWIMHIPHYECKOH TOBepXHOCTU. LlunmuHap: ocHOBaHMST W OOKOBasg IOBEPXHOCTH,
o0pa3yromas U 0Ch; TUIOMAAb OOKOBOH H MOIHOW MOBEPXHOCTH. 2
NzobpakeHne nwiwHApa Ha TIUIOCKOCTH. Pa3Béprka mwmnuHapa. CedeHHWs UHIMHIpA
(TUTOCKOCTEI0, ApaJUICTHFHON WITH HEPICHIUKYISIPHON OCH LIUIUHAPA)
KoHnueckasi MOBEpXHOCTh, OOpa3yloIIie KOHHYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOU MTOBEPXHOCTH.
Konyc: ocHoBanme W BepmimHa, oOpasyiomas W OCh; IUIOIMIaab OOKOBOH M ITOJHOMH
MOBEPXHOCTH. YCEUCHHBIH KOHYC: O0Opa3ylolue W BBICOTA; OCHOBaHHMS W OOKOBas 1
MTOBEPXHOCTb.
N3obpaxenne KoHyca Ha IIIOCKOCTH. Pa3BépTKa KOHYCA.
CeueHusi KoHyca (IJIOCKOCTBIO, MapajUIeIbHOW OCHOBAaHHIO, U IIOCKOCTBIO, MPOXOISIICH
4yepe3 BepIInHY)
KomOwuHanus Ten BpaieHusi © MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIN OKOJIO Cephl; 1
ctepa, BIIMcaHHAs B MHOTOTPaHHUK WJIH B TEIIO BPAIICHUS
Tema 2.8. O0bEéMBI TeJ Conep:xanue yueOHOro MaTepuaJa 2/2
[Monsitrie 06 00bEMe. OCHOBHBIE CBOWMCTBA 0OBEMOB TeEII.
O0béM uIIMHApA, KOHYCA. 2
O06BEéM mapa u momaas chepol
IpakTnyeckne 3aHATHS 2
[MonoGueie Tema B mpocTtpancTBe. COOTHOLICHHS MEXKAY IUIOMAJSIMH TIOBEpXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN
Tema 2.9. BekTopsI 1 Coaepxanue y4eO0HOro MaTepuaJia 2/8

KOOP/AMHATHI B MPOCTPAHCTBE Bekrop Ha miockocty u B mpoctpancTBe. ClOXKEHNE W BEIYUTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4HCIo. Pa3noxeHne BeKTopa 1Mo TPEM HEKOMILIAaHAPHBIM BekTopaM. [IpaBuio 2
napajiesienuIesa.
IIpakTHYecKue 3aHATHSA 2
Pewienne 3aay, CBA3aHHBIX C IPUMEHEHUEM NPABWII AEHCTBUI C BEKTOPAMHM. 2
[TpssiMoyToJibHAs cUCTEMa KOOPJIMHAT B TIPOCTPAHCTBE.
Koopnunarel Bektopa. IlpocTeiiime 3amaud B KOOpAMHATaX. YTOJN MEXIy BEKTOPaMH. 2
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CkansipHOe IPOU3BEJICHUE BEKTOPOB.

Brruncnenue YTJI0B MCXKAY IMPAMBIMU U IINIOCKOCTAMMU.

KoopauHaTHO-BEKTOPHBIA METO/I IPH PEILICHHH T€OMETPHUUECKUX 33134 2
KonTpoabhas padora no pazgeny «I'eomerpusi» 2
PA3JEJ 3. BEPOSATHOCTDb U CTATUCTHUKA 26 (8(0)/18(2)) OK 01
Tema 3.1. IIpeacraBienue Cojaepixanue yueOHOr0 MaTepuaJia 2/0 OK 02
JAAHHBIX ¥ ONHCATEIbLHAS [IpencTaBieHre NaHHBIX C MOMOMIBIO Tabmmu u auarpamm. Cpensee apudmeTHUecKoe, OK 03
CTATHUCTHKA MenuaHa, HauOonbllee W HaWMEHbIIEe 3HA4YCHHUS, pa3Max, AHCIEPCHs, CTaHAAPTHOE OK 04
OTKJIOHEHHE YHCIOBBIX HAOOPOB. OK 05
Tema 3.2. Cayuaiinbie onbiThl H | [IpaKTHYeCKHe 3aHATHS 0/2 KK.1
ciay4aiHble COObITHS, ONBITHI ¢ | CityyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4alHbIC COOBITHS. DJIEMCHTapHbIC COOBITHS KK.4
PaBHOBO3MOKHBIMHU (ucxogpr). BepostHocTh ciywaiftHOro coObITHA. BeposTHOCTH COOBITHH B ONBITaX C 1 KK.5
3J1eMEeHTAPHBIMHU HCX0AAMH PaBHOBO3MO>XHBIMHU 3JIEMEHTAPHBIMH COOBITHAMHU.
[IpakTHueckas padora
IMpodeccnoHaNBLHO-OPUEHTHPOBAHHOE COAEPKAHUE. BeposITHOCTh B PO ECCHOHATBHBIX
3agayax. OTHOCUTENBHASI YacTOTa COOBITHSI, CBOMCTBO e yCTOWYMBOCTH. CTAaTHCTUYECKOE 1
omnpeeseHne BeposiTHOCTH. OIleHKa BEPOSITHOCTU COOBITHSI.
Tema 3.3. Onepauun Hajg IIpakTHyecKue 3aHATHSA 0/2
COOBITHUAIMH, CJI0KEHHE Onepanuu Haj COOBITUAMH: MEpeceYcHHe, OObeAMHEHUE COOBITUMN, MPOTHBOIIOJIOKHEIC
BEPOSITHOCTEH coObITHsl. [lnarpamMmel Diinepa. @opmyina clI0KEHHS BEPOSITHOCTEH.
Tema 3.4. YcaoBHas IlpakTHyecKue 3aHATHSA 0/2
BEPOSITHOCTD, /IePeBO
cJIy4aiiHOro onbITa, popmyJia VYciioBHas BEpOSITHOCTh. Y MHOXKEHHE BepOsATHOCTEH. JlepeBO CIyd4ailHOTO 3KCIIEPUMEHTA.
NOJIHOI BEPOATHOCTH M ®opmyna nonHoi BeposTHOCTH. HezaBucumbie cOOBITHS
HEe3aBHCHMMOCTh COOBITHI
Tema 3.5. DiemMeHTHI Coaepxanne yueOHOr0 MaTepHaJIa 2/0
KOMOUWHATOPUKHU KombunaropHoe mpaBuino ymHOoxkeHus. [lepectaHoBku u Qaxtopuan. Yuciao coderaHHi.
Tpeyronpuuk [lackans. @opmyna 6unoma HeloToHa
Tema 3.6. Cepun IIpakTHYecKue 3aHATHSA 0/2
MOCJICI0BATE/ILHBIX HCIIBITAHMA | BuHApHBINA CiTydailHbIM OMBIT (MCHBITAHHE), YCIEeX M Heyldada. He3aBHCHMBIC HCTIBITAHUS.
Cepusi He3aBHCHUMBIX HCHBITaHWI 10 TiepBoro ycrnexa. Cepust HE3aBUCUMBIX HCIBITAHUH
bepnyinu.
[IpakTryeckas paboTa ¢ HCHOIb30BAHUEM JIEKTPOHHBIX TaOIHIL
Tema 3.7. Cayuaiinbie Beauuunbl | Coaep:kaHue yue0HOro MaTepuaia 2/0
U pacrpejejieHus Crydaitnas BennanHa. Pacnipenenenne BeposTHocTel. Jmarpamma pacupenenenms. Cymma
U TpPOU3BEJNCHHME CIy4dalHbIX BelaWMYMH. IIpumepsl pachpenesieHuid, B TOM YHCIIE
reOMEeTPHUECKOe M OMHOMHAJIBHOE
Tema 3.8. MaTtemaTuueckoe IIpakTHYecKue 3aHATHSA 0/2

OKUJIAHUE CIAYYAHHON BeJIUYUHBI

[Ipumepsl  TpUMEHEHUST  MaTEMaTHYECKOTO  OXHIaHWSA  (CTpaxoBaHHUE, JIOTEpes).
MaTemMaTHuecKoe OXKHIAHWE CYMMBI CIYYalHBIX BeNWYMH. MaTeMaTudecKoe OXHIaHue
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TEOMETPHUYECKOT0 ¥ OMHOMHAIIFHOTO paclpeieTIeHHH

Tema 3.9. lucniepcus u IIpakTHYecKue 3aHATHSA 0/2
CTAHJAPTHOE OTKJIOHEHHE Jlucriepcust ¥ CTaHAApPTHOE OTKIOHEHHE. JIMCIepcHy TeOMeTpPUIecKOro U OMHOMHAIHHOTO
cJIy4aifHO# BeJINYMHBI pacrpeneneHusl.
[IpakTryeckas paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX TAOJIHIT
Tema 3.10. 3akoH 00J1bIIMX IIpakTHYecKHe 3aHATHSA 0/2
quces 3akoH 00X YHcell. BEIOOPOUHBIN METOX HCCICIOBAHHM.
[TpakTuyueckasi paboTa C UCIONb30BAaHUEM JICKTPOHHBIX TaOIHIL
Tema 3.11. HenpepbiBHBIE Coaeprxanue yueOHOro MaTepuaJia 2/0
ciay4aiiHble BeJIMYUHbI [IpuMepbl HeNMpephIBHBIX CIyYaiiHbIX BenWYuH. DYHKIHS TUIOTHOCTH pAaclpeseicHuUsI.
(pacupenesneHust) PaBHOMEpHOE pacnpeiesieHHe U ero CBOMCTBa
Tema 3.12. HopmaabHoe IIpakTHYecKue 3aHATHSA 0/2
pacnpeneieHue 3anayy, NPUBOASIINE K HOPMaJIbHOMY pacnpezeneHuio. OyHKIMS MIIOTHOCTH M CBOMCTBa
HOPMAJILHOTO pacrpe/IeIeHusI.
[TpakTuyeckas paboTa C HCHOIb30BaHUEM JIEKTPOHHBIX TaOIHIL
Tema 3.13. CocraBJjienue Tadaun | IIpodeccnoHalbHO-OpHEHTHPOBAHHOE coaep:KaHue. [TepBuunas o00paboTka
U THArpaMM Ha NPaKTHKe CTaTUCTHYECKHUX JaHHBIX. [paduyeckoe WX mpencTaBicHue. HaxoxkaeHue CpeaHux 0/1
XapaKTePUCTHK, HAOIOAAEMBIX JJAHHBIX.
KontpoanHasi paéota no pazaeny «BeposiTHOCTb U CTATHCTHKA 0/1
[TpomexxyTouHas aTTecTanus B GopMe IK3aMeHa: 12
MOJITOTOBKA K K3aMEHY 6
MIPOBEJICHHE DK3aMeHa 6
HTroro 3a 2 cemecTp 114
102(40(13)/62(22))+12
Bcero yacos 212
(78(25)/122(33))+12

19




3. YCJOBHA PEAJIN3AIIMA TIPOTPAMMBbI YYEBHOM TUCIUIIINHBI

3.1. MaTepuajbHO-TEXHUYECKOE oOfecnieyeHue

3.11

3.1.2

3.1.3

P cajin3anys nmporpaMmbl JUCHUIUIMHBI TPEANOJIaracT HaJIu4ue

y4eOHOro KabuHeTa MaTEeMaTHKH
naboparopuu
3aja OnbIMoTEKA;

YUTAJIBHBIN 3aJ1 C BRIXOJOM B ce€Th IHTEpHET.

3.1.5. OdopynoBanue yue0HOr0 KaOMHETA (Tabopamopuu, Macmepckoil, cmyouu) u padbounx MecT:

HaumenoBanusi 00LeKTOB 1 CpeacTB MATCPUAJIBHO-TEXHUIECCKOI'0

Ne IIpuMmeyanus
olecrieyeHust
Ka0uner MmaTeMaTHKH
1. | Paboune MecTa 1Mo KOJUYECTBY 00 yUArOIIHUXCSL: 30
2. Pabouee mecTo npenogaBarens pil|
3. | Pabouas memoBas Jocka pil|
4. | Komnerorep A
5. | TeneBuzop |
. Texnuyeckue cpeacTBa 00yueHust
1. | Mojaenu MHOTOTPaHHUKOB U TeJl BPALCHUs I
2. | Habop nmuueex (1M, mpsIMOYTOJIBHBIN TPEYTOJILHUK) i
3. | Hupkyns |
1l. | OxpaHHO-3BYKOBBIE 10CO0Us (MOTYT ObITh B IM()POBOM BH/IE).
1. | Ilpe3eHTanuu mno temam:
o YucnoBast OKpYy>KHOCTb
o I'paduxu TpUrOHOMETPHUYECKHIX
byHKIIUH
o Tpuronomerpuieckne ypaBHEHUS
o Ilpocreiimme TPUroHOMETPUUECKHE
YpaBHEHHSI
o IIpousBonnas
o KopeHb u cTeneHb
o IlepBooOpa3Has U HHTETpa
o [Iloka3arenpHas pyHKIMS
o Jlorapudpmuueckas pyHKIMS
O AKCHOMBI CTEpEOMETPUH
o IlapannensHOCTh NPSAMBIX U IUNIOCKOCTEH
o IlapamnenbHOCTh MIOCKOCTEN
o IlepneHIuKyIAPHOCTD MPSIMBIX U
IIJIOCKOCTEN
o BekTopsl B pocTpaHCcTBE
o MHororpaHHUKH
o Terpasap, mapamienenumnen
o Ilpusma
o Ilupamunma
o Tena BpameHus
I11. | lleyaTHble mOCOOUS
1. | Tematnueckue Tabuuibl: @opMynbl TPUTOHOMETPUU A

20




IV | YueOHO-MeTOAMYECKHE MATEPHAJIBI N0 TMCIUILIHHE

Marepuaiibl 10 TEOPETUYECKOM YaCTH TUCIUTIIINHBI

MaTepI/IaJ'IBI K OPAKTUYCCKUM 3aHATHAM 10 JUCHHUIIJINHEC

SIS H=]

WIN |-

KomimiekTsr KOHTPOJIbHO-OLCHOYHEIX CPCACTB

YcaoBHbIe 0003HAYEHUS
I — oemoncmpayuonnwiil sxzemnasap (1 9x3., Kpome CHeYUaIbHO 02080PEHHBIX CTIYYAes);
K- noanwviii komnaexm (ucxoos uz peaibHol HANOIHAEMOCHIU 2PYNNbL),
D — xomnaexm 01 pPoHMATLHOU pabomsl (MPUMEPHO 8 08a paza MeHbule, YeM NOAHbIN KOMNIEKM, Mo
ecmb He MeHee 1 3K3. Ha 08X 0OyHarOWuxcs);
I — xomnaexm, HeoOXOOUMBIL 0N NPAKMUYECKOU pabomvl 8 2PYNNAX, HACUUMbBIBAIOWUX NO HECKObKO
obyuarowuxcs (6-7 9K3.).

3.2. UndopmannoHHOe 0decriedeHre 00yYeHUs
IlepeyeHnb ucnoab3yeMbIX y4eOHBIX U31aHmii, UHTepHET-pecypcoB, NONOJHUTEIBHOM JUTEPaTyPhI

OcHOBHbI€ HCTOYHHMKH:

1. Bboromonos, H. B. Maremaruka. Anrebpa u Hauana aHanuza. ba3oBblii ypOBeHb:
10—11 xuaccsl : y4eOHUK Ui cpegHero obmiero odpaszoBanus / H. B. boromonos. — Mocksa :
N3narensctBo HOpaiit, 2026. — 241 c.

2. Bacunbes, A. A. Teopus BeposiTHOCTEH U MaTeMaTHYECKasi CTATUCTHKA | Y4€OHUK U

IPAaKTUKYM Ul CpeaHero mpodeccuoHaabHoro oopazoBanus / A. A. BacuibeB. — 2-e u3a., ucmp.
u gorn. — Mocksa : U3narensctBo FOpaiit, 2026. — 224 c.

3. Manyrun, B. A. Teopusi BeposiTHOcTel : yuyeObHOe mocoOue A CpeaHero
npodeccuoHanbHOro oopaszoBanus / B. A. Manyrun. — Mocksa : U3natensctBo FOpaiit, 2026. —
266 c.

4, Maremaruka: anredpa ¥ Hayaja MaTEMaTUYECKOT0 aHaIu3a, reomeTpus. Anredpa u
Hayaja MaTeMaTudeckoro ananusa. 10 kiacc. YueOHUK A 001eo0pa3oBaTebHbIX OpraHu3anui
(6azoBbIii M yrmyOmenHbsid ypoBau). B 2 w. Y 1 / AI'. MopnkoBuu [u ap.]; mox pex. A.Tl.
Mopnkosuya. — 10-e u3g., crep. - MockBa: Muaemo3una, 2021. — 455 c. : n.

5. Maremaruka: anredpa ¥ Hadajia MaTeMaTUYeCKOTo aHaliu3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4eckoro ananusa. 10 xmacc. YueOHUK i 0011eo0pa3oBaTeNIbHBIX OpraHu3anui
(6azoBbIil M yriyoneHHbld ypoBHH). B 2 u. U 2 / [A.I. MopnkoBuu u ap.]; mox pen. A.T.
MopnakoBuya. — 10-e u3n., crep. - MockBa: Muemo3una, 2021. — 351 c.: ui.

6. Maremartuka: anredpa U Hayajia MaTeMaTHYEeCKOTo aHallu3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4eckoro aHanusa: 11 kmacc: 6a30BbIM ypoBeHb: yueOHMK: B 2 yacTsax. U 1/ AT
Mopakosud [u ap.] — 2-e u3., cTep. - Mocksa: [Ipocsemenne, 2022, — 222 c.: ui.

7. MaremaTuka: aiaredpa ¥ Hayajla MaTeMaTHUYECKOro aHaju3a, reomerpus. Airedpa u
Hayajla MaTeMaTudeckoro aHanusa: 11 kmacc: 6a30Bblii ypoBeHb: yueOHHK: B 2 vacTax. U 2/ AT
MopakoBud [u ap.] — 2-e uza., crep. - Mocksa: [Ipocemenune, 2021. — 206 c.: u.

8. Mepsnsik, A. I'. Marematuka. AnreOpa ¥ Hadajla MareMaTH4eckoro aHanuza. 10
kinacc (0a3oBbIi ypoBeHb) : yuyeOHuK: u3ganue B pdf-¢popmare / A. I'. Mep3nsak, . A.
Homwuporckuii, B. b. Tlononckwmii [u ap.] ; mox pen. B. E. Tlogonscko ro. — 8-¢ usm., crep. —
Mockaga : ITpocserienwue, 2022. — 368 ¢. : mn. - URL: https://znanium.com/read?id=432790

9. Mep3znsk, A. I'. Maremaruka. Anrebpa v Hadaja MareMaTH4ecKoro aHanusa : 11
kimacc (0a3oBbI ypoBeHb) : y4yeOHuK: u3ganue B pdf-¢popmare / A. I'. Mepsmsak, . A.
Homwupogsckuid, B. b. Tlononckuit, M. C. Sxup ; nox pen. B. E. Tlogonsckoro. — 6-¢ u3s., crep. —

MockBa : IIpocsemenme, 2022. — 288 c. : wunl - Tekcr : snextponnsni. - URL:
https://znanium.com/read?id=432791

10. Mep3snsk, A. I'. Marematuka. ['eomerpust : 10 kmacc (6a30BbIil ypOBEHB) : YUEOHUK:
uznanue B pdf-popmare / A. I'. Mep3msk, . A. Homuposckuit, B. b. Ilononckuit u np. — 5-e usn.,
crep. — MockBa : Ilpocemenue, 2022. — 208 c. : WL - URL:

https://znanium.com/read?id=432792.
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JlonoTHUTeIbHbIE HCTOYHUKU:
11. bammvako, M.. Maremaruka: y4eOHUK I Had. W Cpen.npod. oOpa3oBaHHs. —
MockBa: Akagemust, 2019.
12. bammvakos, M.M. MaremaTtuka. 3agadyHuk: yde0.mocoOue uisi Had. U cpeia. mpod.
oOpazoBanusi. — MockBa: Akanemus, 2018.
13. bammvakos, M.M. Marematuka. COOpHHK 3amad TpOo(HIBHONW HaNpaBIeHHOCTH:
yae0.mocobue i Had. U cpell. mpod. odpazoBanus. — MockBa: Akanemus, 2018

HHTepHeT-pecypcesl

BIIP Kiacc. Bapuantel BIIP ¢ orBetamu: caiit. - URL: https://vprklass.ru/
BIIP. EI'D: caiit. - URL: https://vpr-ege.ru/vpr.
BIIP Tector. IToaroroska B BITP 2026: caiit. - URL: https://vprtest.ru/
4 BITP. Beepoccuiickue npoBepounbie pabotsr: caidt. - URL: https://4vpr.rul/.
Bcepoccuiickue nmpoBepounbie padoThl: caitT. - URL: https://ru-vpr.ru/.
Bcepoccuiickue unatepaer-oaumnuaznpi: cait - URL: https://online-olympiad.ru /
Bces snemenrapnas marematuka: cait. - URL: http://www.bymath.net
Marematuka: caidt - URL: https://mathematics.ru /
Marematuka. lllkona. Bynymiee: caiir. - URL: http://www.shevkin.ru

10 OopasoBarenbHbli moptan @us-mat kiacc: cait. - URL: http://www.fmclass.ru

11. OtkpsiThIit OaHk MaTemaTnveckux 3aaau EI'D: caiit: - URL: http://mathege.ru

12. IlogroroBka k EI'D. Pemenne 3agau EI'D OI'D BIIP I'BD: cair. - URL:
https://onlyege.ru/ege/vpr-spo/

13. PesonbBenta. Yuebnoie marepuainsl. K. JI. Camapos, C. C. CamapoBa CrpaBO4YHHK IO
MaTeMaTHKe JUIs IKOJIpHUKOB: caitT. - URL: https://www.resolventa.ru/demo/demomath.htm /

14. Cpam I'MA: Pemry EI'D. OOpa3oBaTenbHblil OpTal JUIsl TOATOTOBKU K 3K3aMEHaM: CauT.
- URL: https://ege.sdamqia.ru/?ysclid=lpqts21qxp380708246

15. depepanbHbIi HHCTUTYT OLICHKH KauecTBa oOpa3oBanus: caiit. - URL: https://fioco.ru/.

CoNO~wWNE

3.3. YciioBus opraHu3anum y4e0HOro mpoiecca

VY4yebHasg AMCLUIUIMHA C IeJbI0 00ecleyeHusl JOCTYITHOCTH 00pa30BaHUs, MOBBIIIEHUS €ro
KauyecTBa MOXKET OBbITh pPeajN30BaHa C MIPUMEHEHHEM TEXHOJIOTUN TUCTAaHIIMOHHOTO, 3JIEKTPOHHOTO
U cMemanHoro ooydenus (nanee - JJOT, 0, CO).

DNeKTpOHHOE 00y4YeHHE U TMCTAaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH HCIIOJIb3YIOTCS B
JIONIOJTHEHHE K OCHOBHOMY Y4eOHOMY IpoLeccy JJIs:

- OpraHM3ali CaMOCTOSITENIbHON paboThl OOydarommxcs (IIpeloCTaBIEHHE MAaTepHalloB B
AJIEKTPOHHON (opMe Ui CaMOMOATOTOBKH; OOECleuyeHUe IOJrOTOBKM K TMPAKTHYECKUM U
71a00PATOPHBIM 3aHATHUSAM, OPraHU3alINsI BO3MOKHOCTH CAMOTECTUPOBAHUS U JIp.);

- TPOBENEHUS KOHCYJIbTAllMii C HCIHOJB30BAaHUEM pA3JIMYHBIX CPEACTB  OHJIAWH-
B3alMOJICHCTBUS B 3JIEKTPOHHO-MH(POPMAIIMOHHON 00pa30oBaTEIbHON cpene KoJulemka (nanee —
BUNOC), nanpumep, BeOUHAPOB, (HOPYyMOB, YATOB;

- OpraHu3aluy TEKYIIEro U MPOMEKYTOYHOI'0 KOHTPOJISI 00YJarOIIUXCs U JIp.

CMeriaHHOE 00y4YeHHE peann3yeTcs MOCPEICTBOM:

- OpTaHMW3alluy CKBO3HOM CBSI3M ayUTOpHON paboThl ¢ padoTtoit B DMOC komnemxka;

- PEeryJsipHOro B3aUMOJICMCTBUS MpernojaBareis ¢ OOy4YaroIIMMHUCS C MCIOJIb30BaHHEM
texnosoruit 90 u J1O0T;

- OpraHM3alUy IPYNIOBOM yuebHo nesrenbHocTH oOyuatomuxcs B DMOC komnemxa.

OCHOBHBIMU CpPEJICTBaAMH, UCIIOJIb3YEMBIMHU ISl peaIU3aliy JaHHBIX TEXHOJIOTUH, SIBIISIFOTCS:

—Cucrema mnomnepxkku ydeOHoro mporecca ['BIIOY "Kypranckuii mnemarorudeckuit

koyuiek", pyHKImoHupytoras Ha miargopme Moodle, pexxum nocryma: do.kpk.kss45.ru.

—OnektponHast O6ubmuoreka I'BIIOY «KypraHckuil mnenarorndeckuii KOJUICIK», PEXUM
noctyna: https://do.kpk.kss45.ru/course/index.php?categoryid=26
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—O0pa3oBatenpHast miaardopma «tHOpaiity.

—be3omacHoe mpocTtpaHcTBO st oOmieHUsT 1o ydyebe «Cdepym» B HaIMOHAIHLHOM
Meccenxepe MAX.

[Ipu npoBeaeHUN WHIUBUAYAIbHBIX JUCTAHIIMOHHBIX 3aHATUN W 3aHATUN B MajbIX TpYIIax
UCTOJB3YIOTCS HOYTOYKH C CEHCOPHBIM 3KPaHOM, IO3BOJISIOIIME BBITOIHATH JIIOOBIE 3allMCH HA
JKpaHe C TMOMOIIbI0 cTwiyca. JIJisi TpOBEACHUS OHJAWH-3aHATHH ¢ OOJBIIOW ayIuTOpHEH
o0yyaromuxcs 000py10BaHbl KAOMHET OHJIANH-00y4eHHS U KOH(EpeHII-3al.

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM JUCIATILIMHBI

Kontponb u omeHka pe3ylbTaToOB OCBOCHHUS  00IIEO0pa30oBaTEIbHON  JUCIUIUIMHBI
pacKpbIBalOTCA Yepe3 AUCLHUILIMHAPHBIE Pe3yNbTaThl, HAllpaBiIeHHbIE Ha (JOPMUPOBAHKE OOLIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIUH 0 pa3/ieiaM U TeMaM CO/EpKaHus yueOHOro MaTepHaa.

[IpenogaBaTens OCyIIECTBISICT KOHTPOJIb M OLIGHKY B Ipollecce MPOBEACHUS TEKYILEro
KOHTpOIsI B (QopMe TPAKTHYECKUX  3aHATHH, KOHTPOJBHBIX  pabOT, TECTUPOBAHUSA,

muddepeHIIMPOBAaHHOTO — 3a4eTa, M IPOMEXYTOYHOM aTTectauud B  (opme IK3aMeHa
/TTIPUJIOXKEHMUE 1/.

Oomas/npodec
CHOHAJIbHAS Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIeTeHIUsI
OK 01 Paznen 1: Tema 1.1- - TECTUPOBAHUE
IIK 3.5 1.11 - YCTHBIH OIpoc
Pazmen 2: Tema 2.1-2.9 | - MmaTeMaTHYeCKUN JUKTAHT
Paznen 3: Tema 1.1- - UHIUBUAYyalbHAsl cCaMOCTOsATEIbHAs paboTa
1.13 - IPEJICTaBJICHUE PE3YJIbTATOB MPAKTHUYECKUX PadoT
- KOHTpOJbHAas paboTa
- BBITIOJIHEHHUE YK3aMEHAIIMOHHBIX 33JaHuN
OK 02 Paznmen 1: Tema 1.1- - TECTUPOBaHUE
1.11 - YCTHBIM ONPOC - MaTE€MaTUYECKHM JHUKTaHT
Paznen 2: Tema 2.1-2.9 | unauBUAyanbHast caMOCTOsATEIbHAs paboTa
Paznen 3: Tema 1.1- - Ipe/ICTAaBJICHUE PE3YJIbTaTOB MPAKTUYECKUX padboOT
1.13 - KOHTpOJIbHast paboTa
- BBITIOJTHEHUE DK3aMEHAI[MOHHBIX 3aJaHUIl
- HaOnIoZIeHWEe W OlleHKa Ipolecca U pe3yJbTaToB
BBITIOJTHEHUS  3aJaHuii, TPeOYIOIUX HUCIOIB30BaAHUS
WH(OPMAITMOHHBIX TEXHOJIOTHH.
- MCIIOJIb30BAHUE AJIEKTPOHHBIX HCTOYHUKOB.
OK 03 Paznen 1: Tema 1.1- - BXOIHOI KOHTPOJIb
1.11 - TECTUPOBAHUE
Paznmen 2: Tema 2.1-2.9 | - ycTHBIH onpoc
Paznen 3: Tema 1.1- - MaTeMaTUYECKUM TUKTAHT
1.13 - MHIUBHUIyaJbHasl CAaMOCTOSITENIbHAs paboTa
- IPE/ICTAaBIICHUE PE3YILTATOB MPAKTUUECKUX padbOT
- KOHTpOJIbHas padboTa
- HaOJIOZICHHE 32 XOJOM BBIMIOJIHEHUS UHIUBUIYATbHBIX
MIPOEKTOB U OIEHKA BHITIOJTHEHHBIX TPOCKTOB;
- BBITIOJTHEHUE 9K3aMEHAIIMOHHBIX 33aJaHUil
OK 04 Pasnmen 1: Tema 1.1- - TECTUPOBAHUE
1.11 - YCTHBIH orpoc
Pasgen 2: Tema 2.1-2.9 | - MaTeMaTUYeCKUIl TUKTAHT
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Pa3zmen 3: Tema 1.1-
1.13

- IPE/ICTABIICHUE PE3YILTATOB MPAKTUUECKUX pabOT
- KOHTpOJIbHAs paboTa
- BBITMIOJTHEHUE YK3aMCHAIIMOHHBIX 3aJaHHUI

- HaOmofeHWE 3a OpraHu3aluedl  KOJJICKTUBHOU
NEeATEIbHOCTH

- HaOJIIOZICHKE 32 POJIBI0 00YYAIOIIETroCs B IPYIINe

- HabmofeHHe 3a OOy4aroIMMHUCS Ha ayJUTOPHBIX
3aHATUSAX

OK 05

Pazpen 1: Tema 1.1-
1.11

Paznen 2: Tema 2.1-2.9
Pa3zgen 3: Tema 1.1-
1.13

- YCTHBIH OIIpOC

- MaTeMaTHYECKHI TUKTAaHT

- IPE/ICTABIICHUE PE3YJIHTATOB MPAKTHUECKUX pabOT

- HaOJIOJICHUE 3a XOJOM BBIMIOJHEHUS WHIWBUIYATbHBIX
MPOEKTOB U OLICHKA BBIINOJHEHHBIX ITPOEKTOB;

- TEKYIIMH KOHTPOJb B (hOpME: MOATOTOBKH COOOIICHHMA
Y MPE3EHTAHI

- OTKPBITBIC 3aIIUTHI TPOCKTHBIX PabOT

OK 06

- OLEHKA MPaKTHYECKUX paboT

- CTYAICHYECKOE CaMOYIIpaBICHUE

- BOJIOHTEPCKOE ABUKCHHE

- BOGHHO-TIATPUOTUYECKHE U IPYTUX 00bEIUHEHUS
- AKLUH, TPOrPaAMMBI

OK 07

- OKOJIOTHYCCKHC ITPOCKThI
- OKOJIOTMYCCKHUEC aKIIUH, 9KOJIOTHYCCKHI JIECaHT
- MCPOIpHUATHUIA 110 O3CIICHCHHUIO TCPPUTOPHHA

OK 08

- MHTEpPNpEeTanns LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK B
03/I0pOBUTEIBHOM U (PU3KYIBTYPHOU AEATEIbHOCTH;

- (pM3MHUHYTKH, aKTHBHBIE TIEPEMEHBI

- IHU 30POBbsI
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[MPUJIOXEHMUE 1
(oGs3aTenbHOR)

KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA 110
B/J1.03 MATEMATHUKA

l. MaTepI/Ia.]'[LI AJIA TEKYHIETro KOHTPOJIA

1 cemecTp

BxoaHoii KOHTPOJIL COCTOWUT W3 33/laHUH, YACTUYHO B3ATHIX M3 OTKpbITOro 6anka OI'D u
BIIP o maremaruke. Ha BbInoiHEHHE 3aIaHUH BXOJHOTO KOHTPOJISL JaeTcs 1 akageMHYecKuil yac
(45 muHyT).

BxoaHO# KOHTPOJIb COCTOUT M3 2-X YacTei: 00s3aTSIIbHON U JOTIOTHUTEIHHOM.

OOs13aTenbHAass  9acTh  COJACPXKUT 3aJaHUS MHUHUMAIBHOTO  0053aTENhbHOTO  YPOBHS,
JIOIIOJIHUTEIbHAS YacTh — 00JIeE CI0KHBIE 3aJaHH.

[Ipu BbIMONIHEHUM 3aJaHUN TPeOyeTCs MPEJACTABUTH XOJ PEIICHHUS M YKa3aTh MOJYYCHHBIN
otBeT. [IpaBUJIbHO BBIMOJHEHHOE 3aJaHUE M3 O00sA3aTCIIBHOW YacTH OICHWUBACTCS B OJMH Oailr;
MPABWJIBHOE BHITIOJHEHHUE 3aJaHHUN JIONOJHUTEILHON 4YacTh OIleHWBaeTcs 3 Oamtamu wim 1-2
OaJlyIaMH 32 YaCTUYHOE PEIICHUE.

basnel, monmy4yeHHbIe 32 BCE BBHITIOJIHEHHBIC 3a/IaHUsI, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU cUCmeme

Ommemka Yucno 6annos,
Heo0X00umoe 01 noJIyueHus OmMemKu
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15

3aoanusn 6x00H020 KOHMPONA

Oo6s13aTe/ibHAsE YACTh
Hpu pewenuu 3a0anuii 1-4 3anuwume npasunbHblii Omeem u3 4empipex nPpednaoHceHHbIx.
1. (1 6amr) Packpoiite (opMyITy COKpPAIIEHHOTO YMHOKEHHMS a2-h?:
A) a%-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?; T) (a-b)(a-b)

2. (1 6ann) [Inomans TpeyroiabHUKA BEIUUCIAETCS 110 popMylie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*h)/3.

03,

3. (1 6amr) Kakoe u3 cieayromumx 4uce 3aKII0UeHO MEXTy YUCIIaMU 17 8

A)0,4;5)0,5; B)0,6;T) 0,7

4. (1 6ann) Jaus! rpaduxu pynxumii. Kakas ¢popmyna coorBeTcTByeT rpadguky 3):

1) 2) 3)
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ol T 1 o] 1 ] 0| 1

x—0

1 9
A)y 2 X

— 2 y=-
gy =¥ 8r g, 1) y=x+5.

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume x00 peuieHusA U NOJYYEHHbLIL OMEem.
1 11

5. (2 6amna) Beraucnure 2 S

6. (2 6anna) Pemmte ypaBHeHue X2-7X+10=0. Ecnu ypaBHeHHe HMeeT 6ojee OJHOTO KOPHS, B
OTBET 3aMUIITUTE MEHBIINI U3 KOpHEH.

7. (2 Gamma) Ilmomans 3eMenb KPECTHSIHCKOTO XO3SHCTBA, OTBEIACHHAS TIOJ TIOCAIKY
KYCTapHUKOB U ILIBETHHUKOB, COCTaBIsieT 24 ra W pacopeesieHa MexXay HUMH B OTHOIICHUU 5:3.
CKOJIBKO TeKTapOB 3aHUMAIOT I[BETHUKHU?

8. (2 6amna) Beicotra BH mapamnenorpamma ABCD penut ero cropony AD Ha oTpesku
AH=2 u HD=32. J[luaronanr mnapamienorpamma BD paBua 40. Haiigute miomanb
napajuiesiorpaMmma.

JdonmoaHuTEIbHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOBAHUE PeUWIeHUA U NOJIYUEHHDBLI
omeem.

9. (3 Gamna) PpI00sIOB MPOTUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEYCHHUIO PEKH, 3aTeM OpOCHII SIKOpb, 2 Yaca JIOBUJ PbIOy M BEpHYJCS OOpaTHO 4epe3 5 4acoB OT
Havajia myreniecTBus. Ha kakoe paccTOsHWE OT MPUCTAHH OH OTIUIBLI, €CITH CKOPOCTh TCUCHUS
peKu paBHaA 2 KM/4, a COOCTBEHHAsI CKOPOCTH JIOJKU 6 KM/4?

ITAJOHLI OTBETOB:

Howep 1 2 3 4 5 6 7 8 9
3aJaHUusA
Orser | B B B A 27 2 9 816 8

Texkymuil KOHTpPOJIb MPOBOMATCS BO BpEMS ayJUTOPHBIX 3aHATUNA MO MaTEMaTUKE B
COOTBETCTBHH C y4eOHBIM IUIaHOM U pabouyeil mporpammbl O/l «MaremaTHka» MO BCEM paszzeiam
nporpamMmsel. TeKyInuid KOHTPOJIb COCTOUT M3 JBYX YacTEW: TEOPETUYECKON M mpakTudeckoil. [Ipn
3TOM 00Y4Yarolrecs MoJy4yaroT B OTMETKH.

Teopernueckas yacTh MPOXOJIUT B OPME YCTHBIX OTBETOB: OOYUAIOIIUECS BHITSATUBAIOT MATh
KapTO4eK C BOIPOCAMH, JAIOT MOJHBIN OTBET (CO CHMCKOM BOIIPOCOB OO0YYarOIIUECs 3HAKOMSTCS B
Havajie U3y4yeHUsl pasjiena).

IlIkana nepesooa 6ann06 6 OMMemKU O NAMUOALILHOU CUCHEMe
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Ommemka Konuuecmeo GEPHBIX OmMeemos Ha meopemudecKue 6onpocosl

«3» (y008.) 3
«4» (xopowio) 4
«5» (omauuno) 5

3aaHus MPAKTUYECKON YacTu (KOHTPOJIbHBIE paOOThI) YACTHUHO B3STHI U3 OTKPBITOrO OaHKa
EI'D u BIIP no maremaruke.

Ha BrInonHEeHHE KOHTPOJBHOW pabOTHI MO MaTeMaTHKe aaercs 1 akagemudeckuid dac (45
MUHYT).

KontposnbHas paboTta cocTouT ux 2-X dactei. B mepBoi yacTtu mpesiaraeTcs BBIOJIHUTD 4
3alaHusl - BBIOpPATh MPABWIBHBIA OTBET W3 4YETBHIPEX MPEIJIOKEHHBIX. Bo BTOpoil dYacTh
IpeiyiaraeTcs BBIMOJIHUTD 6 3a1aHU - 0QOPMUTD X0/ PELICHHS U 3alUCaTh MOJyYEHHBIA OTBET.

3a mpaBUIIBHOE BBITIOJIHEHUE JIIOOO0TO 33/1aHUs MEPBON YacTH OOYUYarOIIMNCS MOIydaeT OJUH
6amna. [IpaBunbHOE BBIMOJIHEHHE 33/1aHUN BTOPOI 4acTu orleHuBaeTcs 2 6amuiamu uiau 1 Gamom 3a
YaCTUYHOE PEIICHHUE.

bannbl, monmy4yeHHbIe 3a BCE BBIIIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCS.

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cucmeme

Ommemka Yucno 6annos,
Heo0Xx00umoe 0,11 NOJIY4eHUsL OMMEMKU
«3» (y008.) 8-10
«4» (xopouwio) 11-13
«5» (omauyuno) 14-16

1.2 Muootwcecmea. Inemenmul meopuu 2paghoe

Teopernyeckne BONPOCHI:
ChopmynupyiiTe onpeneaeHne MHOKECTBA.
[Tponomxute onpenenenue: «OO0beANHEHNE MHOXKECTB — 3TO...»
[Iponomxute onpexnenenue: «llepecedyeHne MHOKECTB — 3TO. ..»
[Tponomxute onpenenenue: «Pa3HOCTE MHOXKECTB — 3TO...»
N3obpasute 00beAMHEHHE IBYX MHOKECTB Ha Kpyrax Juiepa.
N300pa3ute nepeceueHre TpeX MHOKECTB Ha Kpyrax Jilnepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCsa BEpUINHOM, peOpom rpada?
Kak HaiiTu cTenens BepiinHsl rpaga?
HazoBuTte oTaMuuTENBHBIE YEPTHI TOTHOTO M HEMOIHOTO TPadoB.
10 Ha3zoBuTe oTIMUYUTEIbHBIE YEPTHI CBI3HOTO U HECBA3HOTO rpadoB.

©CoNoaR~wWNE

KonTtpoJsbHas padora
Oos3aTeabHas 4aCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMeEem U3 4emuipex nPeod0HceHHbIX.
1. (1 6anm) Kakas onepauus nuzo0pakeHa Ha Kpyrax Diinepa?

A B

A)E=AUB, B)E=AnB;B)E=A\B,T)E=A-B.
2. (1 6amn) Kakoii rpad npencrasieH?
A) nonubiii; b) Henonueii; B) JIEPEBO; I') HyneBOM.
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3. (1 6amn) [Tarepo pabounx BCTPETUIIMCH TIPH BBICAKE IIBETOB B KITyMOBI. CKOJIBKO BCETO
OBLIO CIeTIaHO PYKOMOKATHI
A)10;b) 11; B) 5; ') 6.
4. (1 6ayn) OnpenenuTe CTENeHb BEPIIUHEI B:
A

E F

A)8;B)11;B) 3;T) 5.

Ilpu eévinonnenuu 3ad0anuii 5-8 3anuuwiume x00 pewieHusA U NOJIYUEeHHbLIL Omeent.

5.(2 6amna) 1. [ansl nBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
u300pasure rpaduyecku HoBoe MHOXKecTBO E: a) £ = AU B ; 0)F = ANE.

6. (2 6anna) Konunbl Apy3bs 3aHUMAIOTCA KaKUM-HHOYIb BUJIOM criopTa. 14 u3 Hux
yBiieKatoTcs pyroonom, a 10 — GackerOosoM. M TOBKO 1BOE YBIIEKAIOTCS M TEM U APYTUM BHIOM
cniopta. Cxoisibko apyseit y Tomu?»

7. (2 6anna) Ha pucynke — cxema J0por, cBsi3bIBatonnx ropojackue mapku A, b, B, I', 11, E.
[To xaxmol gopore MOXKHO JBUTAThbCA TOJBKO B OJHOM HANpaBlIEHUH, YKAa3aHHOM CTPEJIKOM.
CKOJIBKO CYIIECTBYET pa3IMyHbIX IyTel u3 napka A B napk E?

B K
A \r \
=
B I

8. (2 6anna) MoxxHO 11 HapucoBaTh N300paKEHHBIN Ha pUCYHKE rpad HEe OTpbIBas KapaHJalll
oT Oymaru 1 mpoBoJisl KaxJ10e pedpo poBHO OAMH pa3?

JonoJHuTEeIbHANA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDLLI
omeem.
9. (3 6aa) [lepByro WK BTOPYIO KOHTPOJILHBIC PAOOTHI IO MATEMATHKE YCITEIITHO HAITACAITH
33 cTyneHTa, NepBYyIO WIK TPeTbio — 31 CTyAeHT, BTOpyro WM TpeThio — 32 ctyneHTta. He meHee
JBYX KOHTPOJBHBIX paboT BBIMOMHUIM 20 cTyneHTOB. CKOJIBKO CTYIEHTOB YCIEUIHO PEIInIn
TOJIBKO OJIHY KOHTPOJIbHYIO paboTy?

ITAJTOHLI OTBETOB:

|Homep | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
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3aaHus

OTtBer B b 10 r - 22 8 HET 18

1.3 Ypasnenusn u nepasencmea

TeopeTnyeckne BONPOCHI:

Urto Ha3bIBaeTCs ypaBHEHUEM?
YTo0 3HAUUT pelIUTh YpaBHEHHUE?
Uro Takoe KOpEeHb YpaBHEHUSI?
Uro Ha3bIBaeTCs HEPABEHCTBOM?
UTo0 3HAUUT pELIUTh HEPABEHCTBO?
B uem 3akirouaercst «MeTO]l UHTEPBAIOB»?
UYTto Ha3bIBaeTCs pELICHUE CUCTEMbI YPABHEHUI?
UTO 3HAYUT PEIIUTh CUCTEMY YPaBHEHUI?
[Ipu pemieHUM KakuX ypaBHEHHMH M HEPAaBEHCTB, CIEIyeT OO0paTUTh
BHHUMaHUE Ha 00JIaCTh JONYCTUMBIX 3HAYEHUI?

10. Ilepeuncnute ciocoObl pelIeHHs YpaBHEHUN.

11. Ilepeuncinute cnocoObl peHIeHHs] CUCTEM YpaBHEHUM.

CoNO~wWNPE

KonrtpoJsabHas pabora
Oo0si3aTe/ibHAs YaCTh
Ilpu pewwenuu 3a0anuii 1-4 3anuwiume npasunbHvlii OMeem U3 Yemuvipex nPeodioHceHHbIX:
1. (1 6amn) Kakoe u3 uncen aBnsercs KopHeM ypaBHeHus loga(x+1) =1
A)-1;b)2;B) 1;I) 0.
2. (1 6amn) Kakue u3 ypaBHEeHHI UMEIOT 0oJiee OJJHOTO KOPHS?
A) x%-6x+5=0; B) 3¥"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6awn) Onpenenure B ypaBHEHUS ¥ —32-x=12.
A) nmuneitnoe; b) kBanparnoe; B) uppanuonansroe; ') paimonansHoe.

4. (1 6amn) OnpesennuTe HaUMEHbIIIEE IIEJI0e PellleHre HepaBeHcTa 5¥12<1?
A)-3;b)0;B)3;T) -4.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHusA u NOJIYUEHHbLIL Omeent.
5. (2 6ama) Haiimute kopenb ypaBuenust | x-3 [ =2

{x -y=28,
-3
6. (2 6amna) Pemmre cuctemy ypastennii (27 7 =16,
2x% — 5x
— < X
x—3

7. (2 6anna) Pemmnte HepaBeHCTBO

8. (2 6amra) Pemnre ypaBHEHUE (ZX — 3)\/3X2 — 5x — 2=0

JIONOJHUTEJIbHAS YaCTh
Ilpu evinonnenuu 3adanus 9 3anumiume xo00, 000cHO8aHUEe peuieHUs U NOJIYYEHHBLI

omeem.
T
2sin®x — \/§COS (E —x) =0.

9. (3 6amra) Pemure ypaBHeHHE . YKaXuTe KOPHHU 3TOTO

—:3r

ypaBHEHUS, TPUHAICKAINE OTPE3KY 2
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ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusd
Otser B |AB| B | A [L5] (02 |(—o0; OJU[2: 3[-1;6| 5, /% 87 -
3 3°
Cmenenu u kopnu. Cmenennasn pynkuus
Teopernyeckne BONPOCHI:
1. Cdhopmynupyiite onpenesieHue CTeNeHHON (QyHKIHH.
2. Ilepeuncaure cBONCTBA CTENEHHOMN (DYHKIMHM C 1IETIBIM I0KA3aTEJIEM.
3. IIepeuncinre CBOMCTBA CTENEHU C JECUCTBUTENBHBIM I10KA3aTEIIEM.
IIpuBenuTe npUMeEpBHI.
4. IIepeuncinre cBoOWCTBAa KOpHs HaTypaJbHOW creneHu. I[Ipusenure
IIPUMEPBI
S. Ha 4ro HeoOXomumMo o0OpaTHTh BHHMaHHE TIPU  PEIICHHH
UPPAaLMOHAIILHOTO YPABHEHMSI YETHON CTEIICHU?
6. YeMy paBeH KOpEHb YETHOW CTENEHU U3 OTPULIATEIbHOTO Yncia?
IIpuBenure npumep.
7. UeMy paBeH KOpEHb HEYETHOM CTENEHU U3 OTPULATENILHOTO uucia?
IIpuBenure npumep.
8. Ha 4ro crout 0OpaTHTh BHUMaHUE MPU PEUICHUN HWPPAIOHAIBHBIX,

IpOoOHO-pallMOHANILHBIX YPaBHEHUN 1 HEPABEHCTB?

KonTpoabHas padora
O0s3aTeIbHAS YACThH
Ilpu pewienuu 3a0anuii 1-4 3anuuwiume npasubHull OMEEM U3 YeMblpex NPed10IHCEHHbIX.

1. (1 6amn) Mexny KakuMH JBYMsI HATYPaJIbHBIMU YHCIIAMU HAXOAUTCS YUCIIO W?
A)19u20;5)2u3;B)18ul19;T") 3 u4.

2. (1 6amt) Onpenenure KOpeHb ypaBHEHHS X°=125

A)3.;b)-3;B)-5,T)5.

3. (1 6amn) PacrionoskuTe B OPAAKE BO3pacTanus ncna: 2; 1/ 5; V17
A)2; 2/5; V17; B) 2; V17;3/5; B) 2/5;2: V17; N V17; 2; V5.
4. (1 6ann) YMHOXKas yuclia ¢ OMUHAKOBBIM OCHOBAHUEM, UX CTENEHH. ..?
A) ymuoxxaeMm; b) nenum; B) cknaneiBaem; ') oTHuMaem.

Ilpu e¢vinonnenuu 3ad0anuii 5-8 3anuuwiume x00 pewieHus u NOJIYUEHHbLIL Omeent.
a5,58 . a2,9

048

5. (2 6anna) Haitnure 3HaueHue BHIpAYKEHUS npu a=7.

(VI2+8)’

) 10+ /96
6. (2 6anmna) Halinute 3HaueHNE BHIPAKEHUS :
7. (2 Oamra) PaccrosHue oT HaOmOgaTeNs, HAXOMANIErocs Ha HeOOJbIIOW BbIcoTEe h
KHJIOMETPOB Haja 3eMIIEH, A0 HaONt0aeMOil MM JIMHUU TOPU30HTA BBIYHCISETCS TO Qopmylie

[ =V2Rh _ y
, Tne R=6400 kM — paanyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJIEH HA PACCTOSIHUU
48 xunometpoB? OTBET BbIpa3UTE B KMJIOMETPaX.
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vV —=32—x=2.

JIOmOJHHUTEJILHAA YACTh
Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHO8aAHUE peuieHUs U NOJIYYEHHBLI

omeem.
y = Vx

8. (2 6amna) Pemute ypaBHEHHE

9. (3 6amna) Pemmre rpaduuecku cucteMy ypaBHEHUH: {

y=x
ITAJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHudA
OTtBer b r B B 49 2 0,18 -36 1;1)

2.7 Bekmopwt 6 npocmpancmee

Teopernueckue BONpochI:
W13 4ero cocTOMT MpsIMOYTOJIbHAs CUCTEMAa KOOPIMHAT B MIPOCTPAHCTBE?
Ecnu Touka J1eXUT B IVIOCKOCTH XY, KaKkas KOOpJMHATa y Hee HyJieBas?
[TpuBeauTe MpUMEpP KOOPIUHAT TOYKU A, KOTOPAS JIKHUT Ha OCH Z.
PackpoiiTe noHsiTHE «BEKTOPY.
Kak HaiiTu KoopJuHaThI BEKTOpa?
[Tepeuncnure 1 packpoiiTe npaBuiIa CI0XXEHUS BEKTOPOB.
Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kakue BeKTOpBI Ha3bIBAIOTCS MEPIEHIUKYIAPHBIMU?
UeMy paBHO CKIIPHOE TIPOU3BEIEHIE BEKTOPOB?
10. Kak HaifTu BEeKTOpHOE MpOU3BeIeHHE BEKTOPOB?
11. Yemy paBeH yrois Mexay BeKTopaMu?
12. Tlpueaurte mpumep MaTpHIbl 2%2.
13. TlpuBeaute mpumep MaTpHIBI 3%3.

KonrtposabHas padora

CoNoR~ LN E

Oo0si3aTe/ibHAs YaCTh
Ilpu pewuenuu 3a0anuii 1-4 3anuwiume npasunbHvlii OMEem U3 Yemolpex nPeodioIHceHHbIX.
1. (1 6amn) dansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 HUX JaexaT
Ha KoopauHaTHOU Tipsimoit Oy?

A)A;Bb)B; B)C; I') .

2. (1 6amr) Kakwe wm3 BektopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBisFOTCS
€TUHUIHBIMU?

A)a;b)c;B)B; ') p.

3. (1 6amn) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoITuHEapHBI?

A) a, B; b) c, B; B) a, c; I') konmmHeapHbIX BEKTOPOB HET.

4. (1 6amn) Jansr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3ka sSBIsSETCS
touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu e¢vinonnenuu 3ad0anuii 5-8 3anuuwiume x00 pewieHusA U NOJIYUEHHbLIL Omeent.
5. (2 6amra) [lansr BekTopsl a(-6,0,8) , B(-3,2,-6). Haiinure ckamsipHOE INPOW3BEICHHE
BEKTOPOB.
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6. (2 Gamna) [Ipu KaKkuX 3HAYCHHUSIX 71 BEKTOPHI A (4,1,2), B(1,2,n) nepreHuKyspHer?)

7. (2 6anna) Hansl BekTops! a(-6,0,8), B(-3,2,-6). HaliquTe KocHHYC yTiia MEXy BEKTOPaMH.
8. (2 6amna) Jlokaxkure, uTo yeThipéxyronbHuk ABC/] siBiseTcst pomOoMm, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JonoHUTEeIbLHAS YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHO6AHUE peWIeHUA U NOJYYEHHBLI
omeem.
9. (3 6ayuta) Maket KJIIyMOBI TIPEJICTABJICH Ha KOOPJMHATHOM TuIOCKOoCTU. HalimuTre muomaas
KJIyM6b£ (4eThIpeXyroJbHUKA), BEPLUIMHBI KOTOPOro UMeI0T koopauHatsl (8;0), (10;8), (2;10), (0;2).

101

[+

[ e L L L LT

a 0 =

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUA
OtBer B B A B -30 -1 -3/7 - 68

3.1 Ilokazamenvnaa pynkyus. Illoxkazamenvnvie ypasnenus

Teopernyeckue BOIPOCHI:

1. Cdhopmynupyiite onpeaesneHue nokazaTeabHONH GYHKINH.

2. [lepeuncnure cBoiicTBa MOKa3aTENbHON QPYHKINH.

3. [lepeuncanre ciocoObl pelIeHns TOKa3aTeIbHbIX YPaBHEHUH.

4, ChopmynupyiiTe TpaBWIO PEIICHUS] MPOCTEHIIHNX MOKa3aTeIbHBIX
HEPABEHCTB.

S, B uewm 3akmtouaercs rpaduueckuii cnocod pemeHns ypaBHEHUH.

6. IlpuBeaute mnpumep GYHKIIMOHATHHOW 3aBUCUMOCTH IOKa3aTeIbHOW (YHKIMH U3
peanbHOU KU3HU.

KountpoasHas padora

Oo0s3aTe/IbHASL YACTH
IIpu pewwenuu 3a0anuit 1-4 3anuwiume npasunbHbLl OMEEN U3 Yemulipex nPeodioHceHHbIX.
1. (1 6amn) [Ipu kakom 3HaUeHHUHU a QYHKIMS y=a* ObIBaeT Ha BCe 00JaCTH OnpeieneHus ?

A) a==; B)a=8.25: B) azé; T a=V3.

37
2. (1 6ayun) Ha pucynke nzobpaxén rpaduk ¢pyukiuu suia f(x)=a*. Haiiaure 3nauenue f(2).
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flx)=a’

i e
-

O 1., X
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
1
3. (1 6ayun) yuKuus 3a1aHa HOPMYJIION: f(x)=(5)x. Yemy pasno f(-2)?

A) = B)-4:B) 4. 1) V2.

1 x—13

— =3.
4. (1 6amn) Kopenb ypaBHEeHUS ( 9) ?
A)12,5;B)13; B) 14; ') 15.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJIYYEHHbLI OMEEm.
5. (2 6anna) Haiinure kopeHb ypaBHeHus 3%2-5*3%=12
6. (2 6amra) CKONBKO IENBIX PEIICHNH NMeeT HepaBeHCTBo 1 <7X1<49?
_ 25 —8x —x2
7. (2 6amna) Haiimure Touky Makcumyma G yHKIHH Y= ’
8. (2 6amna) B xome pacmaga paguoakTHBHOTO M30TOIMA €0 Macca YMEHBIIACTCS M0 3aKOHY

m(t) =mg-2

—t/T

" Tae Mo — HavajbHas Macca U30Tona, t— Bpems, mpoleaniee OT Ha4yaabHOTO
MOMEHTa, | — nepuoj mnoiaypacnaga. B HadanbHbII MOMEHT BpeMeHM Mmacca u3otomna 184 mr.
Ilepuon ero momypacmajga coctaBiseT 7 MuH. Haiiaure, dyepe3 CKOJBKO MHHYT Macca HM30ToIa
Oyzner paBHa 23 MT.

JIOMOJHUTEIbHAS YaCTh
Ilpu evinoanenuu 3adanusn 9 3anumiume Xxo00, 000CHO8aHUE pPeUleHUs U NOJIYYEHHbLI

omeem.

y—2x=0
y—2X=0

9. (3 6anna) Pemure rpaduuecku cucteMy ypaBHEHUI: {

ITAJTOHLI OTBETOB:

Homep 1 2 7 8 9
3a/1aHUA
OtBer B A -4 21 (2;4)
3.2 Jlozapugpmuueckasn ¢pynxyus. Jlocapugpmuuecxkue ypasnenusn
Teopernyeckune BONpPOCHI:

1. Cdopmynupyiite onpenenenue sorapupmMudeckoi GpyHKIIH.

2. [lepeuncnure cBOWCTBA JTOTapU(PMUIECKON (HYHKITUH.

3. [Tponomxute onpenenenue: «Jlorapudm —3T0...».

4. Yemy paBeH jorapudm rnpousBeaeHus?

5. Yemy paBeH jorapugm yactHoro?
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6. [IpuBenure mnpumepsl JorapuGMUYECKON chupald B TpUpPOIE U B
OKpY’KaIOIlleM MHUPE.

7. Ha uyto croutr oOpaTuTh BHMMaHHE IPU PELIEHUU JIOTapU(PMUUYECKUX H
YpaBHEHUI U HEPABEHCTB?
6. [lepeuncaure cnocoObl penieHus JorapupMUIEcKuX ypaBHEHU.
7. Cdhopmynupyiite mpaBUIO PEeLICHUS MPOCTEHIINX JOrapUPMHUUECKUX
HEpPaBEHCTB.
8. B yem 3akmovaercs rpaduyeckuii cnoco0 pereHns ypaBHeHUH.

6. IlpuBeaure mpumep (HYHKIMOHATBHOM 3aBUCUMOCTH Jorapumuueckoil (QyHKIHH H3
peanbHON KU3HU.

KonTtpoJbsHas padora
Oo0si3aTe/IbHAsA YaCTh
Ilpu pewienuu 3a0anuit 1-4 3anuniume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0OHCEHHBIX.
1.(1 6amr) Kakas u3 ¢pyHKIMIA BO3pacTaeT Ha BCE 00IaCTH ONpEACIICHUS?

A) f(ix)=logs X; B) f(x)=0,7%; B) f(x)=x3 T f(x)=log1 X.

-3
2. (1 6ayu) Ykaxure 0611acTh onpeneaeHus GpyHKIuu f x) = lg -

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); ') (-0; -7), (1,5; +o0).
3. (1 Gamn) Pacnionoxuts B HopsmKe Bo3pactanus: 10gg 5 4;logg 5 0,4, logg 5 i

A)loggs 4 logo s 0,4;log, 5 ; B) log 5 4;log, 5% log0 s 0,4;

B) log, 55 logo 50,4;l0g¢ 5 4 I logg s 0,4; logo 5 ; logg s 4.
4. (1 6ann) Hailimute KOpeHb ypaBHEHUS 10g4 (5 x) — 2'
A)11;B)-11;B)-3;T) 3.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJIYYEHHbLI OMEEm.

5. (2 6anna) Onpenenute 3nauenne suipaxenns 10gg 2 + logg 3 + 210824
6. (2 6amta) Ykaxxute HaMMEHbIIIEE 11eJI0€ pelIeHNe HePaBEHCTBRA:

log;(6x — 4) > 2.

7. (2 6anna) Haitinute Touky MakcuMyMma (yHKIIMU y= 8In ()C + 7) —8x + 3.

8. (2 6anna) Jlns oborpeBa moMeNIeHHsI, TEMIIEPATypa B KOTOPOM IMOAJIEP)KUBAETCS HA YPOBHE
Tr=15° yepe3 paguaTop OTOIUIEHUS NPOIYCKAIOT TOpsdylo Boay. Pacxon npoxonsuie yepes TpyOy
paauaTtopa Bosbl m = 0,6 kr/c. [Ipoxons mo Tpyde paccTosiHUE X, BOJIa OXJIAKIAETCS OT HavaIbHOM

T, — T
X = a—10g2
Y T—-T,

temneparypel  Tz=91° nmo Ttemneparypsl T, npnqéM rae
Br-c

¢ = 4200 y=28—
Kr-° C — Temoémrocts BOJIBI, C— kod(purmeHT TermooOMeHa, a

o =0,8__ pocrosmmas. Haiigure, no kakoil temmepaTypsl (B rpagycax Llembcusi) oxmanutcs
BOJIa, €CJIM JUIMHA TPYOBI paauaropa paBHa 144 m.

JIONMOJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHO8aAHUE peuleHUA U NOJIYYEHHBLI
omeem.

y + 2x = log; 135 — log; 5
2y —3x=6

9. (3 6anmna) Pemmure rpaduuecku cuctemy ypaBHeHHﬁ:{

ITAJTOHBLI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3ajaHus
OtBer A r A b 5 3 -6 34 0; 3)
3.4 Tpuzonomempuueckue 8olpaxceHus u ypaeHeHus
Teopernyeckue BONpPOChI:
1. UYeMy paBeH yroJi B OJIUH pajiiaH?
2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOrO Kpyra (QyHKIHUS y=sinx
MIPUHUMAET MOJIOKUTEIbHbIC 3HAUCHUS?
3. B Kxakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (pyHKIHS y= COSX
MPUHUMAET OTPUIIATENIbHbIE 3HAUCHUS?
4. [Iponomxkute onpenenenue: «CUHYC OCTPOTO yria — 3T0...».
5. [Iponomxute onpenenenue: «Kocunyc ocTporo yria — 310...».
6. [Iponomxkute onpenenenue: «TaHreHC OCTPOTo yriia — 3TO...».
7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
8. Yemy paBHO npousBeneHue (gx*ctgx?
9. Yemy pasen Sin(2X)? ChopmymupyiiTe MpaBUiIo BHIYUCICHHUS.
10. UYemy paseH C0S(2x)? ChopMynupyiTe NpaBUIo BHIYUCICHUS.
11. [lepeuncnure TpuroHoMeTpuueckrue QyHKIUHU, YKOKUTE UX TEPUOIBIL.
12. Yemy paBen nepuoj GyHkuuu y=cos(4x)?
13. eMy paBeH nepuo GyHKIuu y=cos(x/4)?
14. Omnpenenure 061acTh 3HaAUCHUS QYHKITMH Y=3c0S(5X)?
15. [lepeuncnure criocoObl penIeHNs] TPUTOHOMETPUYECKUX YPaBHEHUH.
16. PackpoiiTe anropuT™M pemieHusi OJHOPOTHBIX TPUTOHOMETPHUECKUX
ypaBHEHUI NIEPBOTO MOPSAIKA.
17. PackpoiiTe anropuT™M pemieHuss OJHOPOTHBIX TPUTOHOMETPHUECKUX

ypaBHEHU BTOPOTO MOPSAKA.

KonTpoabLHas padora
OQo0s3aTeIbHA YACTh

Ilpu pewwenuu 3a0anuii 1-4 3anuwiume npasuibHbLl OMEEM U3 Yemblpex NPed10HceHHbIX.

AB
1. (1 6amn) B AABC sinCZE. Kaxkast 13 CTOpOH SIBJISIETCS THIIOTEHY301

AABC?
A) AB; B) AC; B) BC; I') CB.
2. (1 6amn) Yrnom kakoii ueTBepTH sBisieTcs yroi a=400°?
A)I; B) 1I; B) I, T) IV.
3. (1 6amn) Kakue u3 hyHKIMNA ABISIOTCS YETHHIMA?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakue u3 uncen sBISIFOTCSI KOPHEM YpaBHEHUS COS X = E?

3 T T 27
A)yx=—; B)x=—; B)yx=—; INx=—.
6 3 2 3

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo00 peuieHus U NOJYUEHHbLIL OMmeem.

. T s
5. (2 6anna) BeruucnuTe: sin oy + COoS >

y V2 .o V2
6. (2 6amna)  Haiinure 3HaYeHHE BBIPAKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6amna) JlokaxuTe TOXAECTBO: 2sin(m/2+a) + cos(m — a)= cosa.
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8. (2 6ama) Permute ypaBHeHue: Sin’ x - 4 sin x + 3 =0.

JlonmoJHUTENbLHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000cHO6aHUE peWleHUA U NOJYYEHHBLI

omeem.

9. (3 6amra) Pemure cucteMy ypaBHEHHIA:

ITaJIOHLI OTBETOB:

Xt+y=m
sinx + siny = 2.

Homep 1 3 4 5 6 7 8 9
3a/1aHUA
OTtBer b B b 1 2n - % + 2mn, (g + 2mn; §+
neZz 2mm),
neZz
3.7 Henpepuvignvte pynxyuu. Ilpouseoonasn
Teopernueckue BONpochl:

1. [Iponomxure onpexnenenue: «llocinenoBareabHOCTD — 3TO. .. ».

2. [IpuBenure npumMep apuGMeTHUECKON IPOrpeccuu.

3. [IpuBenuTe mpuMep reoMeTpUIECKON MPOrPECCHH.

4. [IpuBenure mnpumep OECKOHEYHO YOBIBAIOLICH TIeOMETpUUYECKON

[IPOrPECCUHU.

S. [Iponomxute onpenenenue: «IIpousBonHas — 310...».

6. Packpoiite reomeTpuyecKuii CMbICIT TPOU3BOIHOM.

7. [Iponomxkute onpenenenue: «KacareabHas — 3T0...».

8. Packpoiite pusnueckuii cMbICT IPOU3BOAHOM.

9. [lepeuncnure nmpaBuiia BEIYUCICHUS IPOU3BOIHBIX.

10. Yemy paBHa IpOHM3BOHAS CTENEHHON QyHKINH?

11. Yemy paBHa NpoM3BOIHAS MPOU3BEICHU?

12.  Yemy paBHa IpOM3BOJIHAS YACTHOTO?

13. Yemy paBHa Npon3BO/IHAS CIOXKHOU (HYyHKIUU?

14. Cdopmynupyiite mpu3Hak Bo3pacTaHus QyHKINU.

15.  Cdopmynupyiite npu3Hak yObIBaHUS (QYHKIHH.

16. CdopmynupyiiTe mpu3HAK TOYKA MaKCUMyMa ()YHKITHH.

17.  Cdopmynupyiite npu3HaK TOUKH MUHUMYMa (YHKIIHH.

18. CocraBbTe aNTOPUTM pPEIICHUS 3a/1a4 HA HAXOXKJICHHUS HAHOOJIBIIETO U

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMeEem U3 Yemulpex nPeodl0HCeHHbIX.
1.

HaMMEHBUIETO 3HaYeHUs1 PYHKLUHU HA OTpe3Ke?
CocTaBbTe aITOPUTM HCCIEAOBAHUS U TOCTPOEHUS rpaduka GyHKIUU
C IIOMOILBIO IPOU3BOJIHOM.
Kak naiiT BepTHKaNbHYIO0 aCUMOTOTY rpaduka GyHKIHH?

19.

20.

KourpoJuanuasg padora
O0a3aTeIbHAA YACTh

(1 6amnm) Uemy paBHa Ipou3BoiHAsS GYHKIMH y=CcOS2X?
A)y'=—sin’; B)y'=-2sin’%; B)y'=-2cosxsinx; I') y’=2cos X.
2. (1 6amm) Io kakoit U3 GOpPMYI BEIYUCIISAETCS TPOU3BOAHAS IPOU3BEACHUS?
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u'v—uv’

A) (@) =05 B) @) =uviuy's B) () = T D(fe(0) = (2(0)*g ().

3. (1 6amn) Pemure ypaBHenue f'(x)=0, ecim f(x)=3x2 — 6x +4. BriGepute OTBeT.
A)1;B5)-1;B)4;T) -4.
4. (1 6amn) Ha pucynke u3obpaxen rpaduk npousBoaHon (ynkiuu f(X), onpeneneHHoi Ha

untepsaie (—10; 8). Haitnure xonuuecTBo Touek MakcumyMma ¢yukuuu f(X) Ha orpeske [—9;6].
.‘I

7T

[N\ =11

=Y

A)5;b)4;B)2;T) 3.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume x00 peuieHus U NOAYYEHHbLIL OMeEem.
5. (2 ©Oamma) MarepuanbHas TOYKa  JIBUXKETCS  NPSIMOJIMHEMHO MO  3aKOHY

x(l‘) = 1" + 6r’ —4r° +51 =35 (Tme X — paccTosiHHE OT TOYKHM OTcueTa B MeTpax, t— Bpems
B CEKYHJaxX, MI3MEPEHHOE ¢ Havdayia aBvkeHus ). Haiiiure ee ckopocTh (B M/C) B MOMEHT BpEMEHU
t=3c.

6. (2 6ama) Ha pucynke n3obpaxén rpaduk ¢pynkuuu Y = f(X) u xacarenbHast K HEMy B TOUKE

¢ abcruccoii Xo. Haiinute 3HaueHue npousBoanon GpyHkimu f(X) B Touke Xo.
YA

(x=2)(x+3) S
(x-8)

8. (2 6amna) Uccnenosars Gyrknmio f(x)=x> — 3X 1 MOCTpouTh €& rpaduk.

7. (2 6anna) Pemute HepaBEeHCTBO:

JonoJHuTEIbHASA YACTh
Ilpu evinoanenuu 3adanusa 9 3anuwiume Xx00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDbLI
omeem.
9. (3 6amra) Pupme «CaoBOI» BELIENSIOT YUaCTOK 3eMIH miomansio 100 M2, TIpemmararor
YeThIpe y4acTKa pa3HbIX pazMepos: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok 0100pUT AUPEKTOP
¢upmel «CaioBo», YIUTHIBast, YTO HEOOXOAMMO OyJIET MOCTaBUTh 3a00p MO epuMeTpy?

ITAJTOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHUA
OtBer B b A B 8 1,25 (-3; 2), - 10x10
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[ (8; +o0) |

oakrwdE

3.9 Ilepsooodpasnan ghynkyuu, ee npumenenue

Teopernuyeckue BONPOCHI:

[Mpomomxkute onpenencuue: «Dynkuus F(X) Ha3piBaeTcs ...».
Packpolite reoMeTpUYECKHl CMBICI ONPEAEIICHHOIO UHTETpaa.
[Iponomxute onpenenenue: «KpuBoiauHeHas Tpaneuus — 3T0...».
Chopmynupyiite popmyny Hetorona-Jleiioauma.

B uem 3akmrouaercst 00muiA BU BCeX MepBOOOPa3HBIX ?
[epeuncnnre npaBuIa BEIYUCICHUS HHTETPAJIOB.

KoHTpoabHasi padoTa

Oo0s3aTeIbHAS YACThH

Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasuibHblil OMeem U3 uempipex nPeodioHceHHbIX.
1. (1 6amm) s kakoit u3 Gyskumii pynkuus F(x)=x3-3x>+1 sBasercs nepBoo6pasHoii?
A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x>-6x.

2. (1 6ann) Jana ¢pynxmums f(x)= 3x>+1. Uemy pasna F(1)

1
A)2;B)4;B)6; 1) 15.

3. (1 6amn) O6muit BUI BCex mepBoooOpasHbIx s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

2
4. (1 6amn) BerancauTe onpeneaeHHbIN HHTETpaT f ) xdx.

A)-1;B) 1;B)-1,5;T) 1,5.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJAYYEHHbLI OMEEm.

5. (2 6anna) Sdnserca mn F(x)=x3-3x+1 nepsoo6pasHoii ans pyrkmun f(x)=3(x2-1)?

6. (2 6amma) 3amaiite mepBooOpasHyo F(x) mas dymkmmm f(X)=3x?-2X, €clii H3BECTHBI
koopauHaThl Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke nzoopaxen rpapuk ¢pyuakuuu y=Ff(X), onpeaenéHHoi Ha nHTEpBase
(—3; 11). Haitnute Hanmenbiice 3nauerue Gpynkimu f(X)ua orpeske [2; 9,5].

Y

!

y=flz)

7t

A

1

S |

I

%

\\11

\

e

\

7

\

. 5
PUCYHKOM, BBIYUCIIMTE ONPEACICHHBIM MHTETPAJI f 1 f (x)dx

YA
4

/|

\/

8. (2 Oamnma) Ha pucynke u3zoOpaxken rpaduk Hekotopoit ¢ynkium Y=f(X). IToab3ysch

y=f(x)

s e s s e e s

el [ e o s o e

\]
|
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JIOMOJHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHO6AHUE peWIeHUA U NOSYYEHHBLI

omeem.

9. (3 6amna) BeraucnuTh momaas KIyMObl, IEPUMETP KOTOPOH OrpaHUYMBAIOT JUHUU y=0,
y=X, Yy=-2x+6. Pemuts 1Byms criocobamu. Crenatp 4epTex.
ITaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHuA

OTtBer T A b r na x3-x%+4 -3 12 3
Pazoen4. TI'eomempus

wnh e

4.

Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[lepeunciute OCHOBHBIE (DUTYPBI B IIPOCTPAHCTBE.
I[epeunciure crocoObl 3a1aHUS TNIOCKOCTH.
[Ipogomkute Teopemy: «Ecinum oaHa W3 ABYX MapauIeNbHBIX MHPSMBIX

MIEPIEHIUKYISIPHA IIIOCKOCTH, TO...».

5.

HpOI[O.]'DKI/ITe TCOpEMY: «Ecnmu e mapaJlyiICJIbHBIC IINIOCKOCTU IIECPCCCKAOTCA

TPETBEH, TO...».

6. Cdopmynupyiite onpeneneHue IByrpaHoro yria.

7. Cdopmynupyiite orpeneneHue TpeXrpaHoro yria.

8.  PackpoiiTe NoHATHE «YTOJ MEXAY MPSMBIMUI.

9. Ilepeuncnure B3aMMHOE PACIOIOKEHUE IBYX MPSMBIX B IIPOCTPAHCTBE

10. Kakue npsiMble Ha3bIBAIOTCS MapauleIbHBIMU B IPOCTPaHCTBE?

11. Kaxue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?

12. Kaxkue npsiMble Ha3bIBAIOTCS MEPIEHIUKYISIPHBIMU B IPOCTPAHCTBE?

13. TlepeuncnuTe B3aUMHOE pACIOJIOKEHHE TPSAMOW M  IJIOCKOCTH B
IIPOCTPAHCTBE.

14. PackpoiiTe NOHATHE «YroJl MEX]Y MPSMOU U MIOCKOCTHION.

15. Packpoiite NoHATHE «TapajUIeIbHOCTh MPSMON U MIIOCKOCTH.

16. PackpoiiTe NOHATHE «IIEPICHIUKYIAPHOCTD IPSIMOU U TUIOCKOCTH.

17. Tlepeuucnute B3aMMHOE PacIOJIOKEHHE BYX MJIOCKOCTEH B IPOCTPAHCTBE.

18. PackpoiiTe TOHATHE «YTOJI MEXY TIOCKOCTIMI.

19. PackpoiiTe NOHATHE «TapaJUIeTbHOCTh MIOCKOCTEMN».

20. PackpoiiTe MOHATHE «IEPIEHIUKYIIPHOCTD TUIOCKOCTEM.

21. Kak HaliTu paccTOsHUE OT TOUKH 10 MPSAMONA?

22. Kax HalTH pacCTOSHUE MKy IPSIMBIMH?

23. Kak HaifTu paccTossHUe MEX]y IIIOCKOCTAMU?

24. Tlponmomkute onpenencHue: «IleprneHauKyIsp — 3TO...».

25. IIpopomxute onpenenenue: «HaknoHHas — 3T10...».

26. IIpomomxwute onpenenenue: «IIpoeKiyst HAKJIOHHON — 3TO...)».

27. Ilepeuncnure CBOWCTBA MapauIeIbHOIO MPOSKTUPOBAHUS.

28. IlpuBenute mpUMeEpbl CHMMETPHI Ha TUIOCKOCTH B TPUPO/IE, UCKYCCTBE,
apXUTEKTYpE.

29. IlpuBeaute mpUMeEpbl CHMMETPHI B IPOCTPAHCTBE B IIPUPOJIC, HCKYCCTBE,
apXUTEKTYpE.

30. B ueM oTin4re MOHATHE «IBYKEHUE» OT MOHSATHUS «IIOBOPOT»?
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KoHTpoJbsHas padora
Oo0si3aTe/IbHAS YaCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMeEEem U3 Yemuvlpex nPeodl0HCeHHbIX.

1. (1 6amn) Pacmgpyiite KpaTKyro 3anuch: a€ f3.
A) ToYKa & MPHHAIEKUT TWIOCKOCTH [3; B) Touka a npunamiexut npsamoii [5; B) npamas a

npuHaiexut mwiockocty 3; I') mpsaMas a nepecekaet mIockocTs f3.

2. (1 6amn) IIpsmeie AB u CJI ckpenuBarotcsi. Kakoe pacnonokerue umerot npsimbie AC u
B/?

A) nmapannensHsbie; b) neprniennukynspasie; B) ckpemmuBatorces; ') nepecekarorcs.

3. (1 6amn) [Tnockoct & u S umerot 1 o6uIyro Touky. KakoBo UX B3aMMHOE PacroyoKeHue?

A) mapannensHbl;, b) mepecekatorcs o npsimoii; B) copnagarot; I') ckpemuBaroTcs.

4. (1 6amn) Ecnm mpsimasi, mpoBeAeHHAs Ha IJIOCKOCTH 4Yepe3 OCHOBAHWE HAKJIOHHOM,
MEPIeHIUKYJIAPHA €€ MTPOEKIINH, TO OHA. ..

A) neprneHIuKyJIspHAa M CaMOM HaKJIOHHOW; b) mapainenbHa um camMoil HakioHHOW; B)
CKPEILMBAETCS C HAKJIOHHOMW; [') mepneHiuKyispHa OCHOBaHUIO HAKJIOHHOM.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJIYYEHHbLI OMEEm.

5. (2 6amna) Yepes koHubl orpe3ka AB u ero cepeauny M mpoBefeHbl MapajuielbHbIE
IpsiMble, IEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B1 m Mi. Haiinute anuny otpeska
MM, eciiu oTpe3ok AB He nepecekaeT miIockocTh U ecinu AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) Ilpsmeie AC, AB u AJ] monapuo nepnenaukymsipasl. Haiinure otpezox CJI,
eciu AB=5 cm, BC=13 cm, AII=9 cm.

7. (2 6amra) M3 TOYkH K IJIOCKOCTH MPOBENCHBI JIBE HAKIOHHBIC. HaliuTe MIMHBI 00IIero
MEePIEHIUKYISIPA, €CIU IPOEKIMU HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJIMHbI HAKJIOHHBIX PaBHBI 23
cMm U 33 cm.

8. (2 6amna) Haueptuts ky0 ABCJIA1B1C1/11. IToctpouts Touky KEAB, Touky ME/1:C,
orpe3ok PEEA1B1C1.

JonoJHUTEIbHASA YACTh
Ilpu evinonnenuu 3adanus 9 3anuwiume xo00, 000CHO6AHUE PEeUIeHUA U NOJYYEHHDLLI
omeem.
9. (3 6amna) Pa36oute 1BeTHUK Kpyriod ¢opmbl (R=2 M) Ha 4acTH pa3aMYHON IUIOIIAIM.
PaccunTaTth KOJIMYECTBO Ca)KEHIIEB IBETOB IS KaXIoro cekropa. OQopMHTH cXeMmy IIBETHHKA.
Hamnpumep:

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUA
OT1Ber B B b A 7,1 15 9 - -

Mmuozocpannuku u mena epauieHus

Teopernyeckune BONPOCHI:
1. [Iponomxute onpexnenenue: «MHOTOIPaHHUK — 3TO. ...
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2. [Iponomxute onpenenenne: «lIpuzma — 310...».

3. IIponomxure onpenencHue: «lIpsAMOYroybHbINM NapaulelIeUANe] —
3TO...».

4. [Iponomxute onpenenenue: «Kyo — 3To0...».

5. [Iponomxute onpenenenue: «I[lupamuaa — 310...».

6. ChopmynupyiiTe  CBOWMCTBO O  MPOTHUBOJICKAIIMX  TPAHIX
napajuiesienunesa.

1. CdhopmynupyiiTe CBOWCTBO O JUATOHAISX MapaulesenuIie/a.

8. ChopmynupyiiTe CBOMCTBO O AWAroHaJdd W JIMHEHWHBIX pa3Mepax
IIPSIMOYTOJIBHOT'O NIapaJuIeIeuUIe 1a.

9. Kakas npusma Ha3bpIBaeTCs NpsiMoii?

10. Kakas nmpu3ma Ha3bIBaeTCs MPABUIIbHOM?

11.  PackpoiiTe nNoHSTHE «IIpaBUIbHAS MUPAMUIAY.

12. Yro takoe anodema npaBUIbHON MUPAMUIbI?

13. B dYem oTauyue TIOJHOW TIOBEPXHOCTH TMPU3MBI OT ITOJTHOU
MOBEPXHOCTH THPAMHUJIBI?

14. Cdopmynupyiite TeopeMy O BBIYHCICHHH OOKOBOW MOBEPXHOCTH
MIPSIMOM IIPU3MBI.

15. Cdopmynupyiite TeopemMy O BBIYHCICHHH OOKOBOW IOBEPXHOCTH
MPAaBUIHHOMN MUPAMUJIBI.

16. HaszoBuTe mpeameTsl U3 Bamledl NMpoecCHOHANBHON AESITeTbHOCTH,
KOTOPBIE UMEIOT ()OPMBI MHOTOTPAHHUKOB.

17. Kakue MHOrorpaHHUKM Ha3bIBalOTCS MpaBuibHBIMU? Ilepeuncrnute
MIPaBUIILHBIE MHOTOTPAHHUKH.

18. IIpomomxure onpeaenenue: «{unuamap — 37o0...».

19. IIpomomwxkute onpenenenue: «KoHyC — 3T0...».

20. IIpomomxwure ompeseneHue: «Y CEYeHHbIN KOHYC — 3TO...».

21. TIlpomomxute onpenenenue: «lllap —a3to...».

22.  Yro siBiS€TCS BHICOTOM yCEUEHHOTO KOHYyca?

23. Yro sBiISETCS OCEBBIM CEUCHHEM IMJIMHIpPA, KOHYCAa, YCCUYCHHOTO
KOHyca, 1mapa?

24. [lepeuncnure eqUHULIBI U3MEPEHUS TIJIOIAU, O0BEMA.

25. UYemy paBHO OTHOLICHME IUIOMIAAEH MOBEPXHOCTEH MOMOOHBIX QUTYp
B IIpOCTpaHcTBE?

26. UYemy paBHO OTHOIIEHUE 0OHEMOB MOIOOHBIX (DUTYP B MPOCTPAHCTBE?

27. HazoBute mpenmeTsl W3 Bamed MpohecCHOHATBFHOW AEATENbHOCTH,
KOTOpPBbIE UMEIOT (POPMBI T€J BpaILlEHHS.

KonrtposabsHas padora
Oos3aTenbHas YacThb
Ilpu pewienuu 3a0anuit 1-4 3anumiume npaguibHbLL OMEEM U3 YeMblPeX NPeOIOHCEHHBIX.
1. (1 OGamn) B xakux eauHUIAX u3MepsieTcs IUIOMAJb IOBEPXHOCTHU
MHOTOTpaHHHKa?
A) B rpanycax; b) B MmeTpax; B) B kBagpaTHbIX MeTpax; ') B IByrpaHHBIX Tpajaycax.
2. (1 6amn) [Tnomans GOKOBOM MOBEPXHOCTH MPU3MBI BBIYHUCISIETCS TIO opMyIIe:
A) S =Seox + 2 Socu-; B) Seox =Pocs™H; B) S = Bgox + S Socu; I') S60k =2Poci*H.
3. (1 6amn) Yro siBisieTcss OCEBBIM CEYEHHEM YCEUEeHHOTO KoHyca?
A) paBHOOenpeHHbI TpeyroiabHUK; b) paBHOOenpenHas Tpaneunus; B) mpsmoyronbhauk; I7)
MIPSIMOYTOJIbHASI TPAIIELIMsL.
4. (1 6amn) Kakas ¢urypa mosydaercs Npu BpalleHUH MNPSIMOYTOJbHOTO TPEYTroJbHHUKA
BOKPYT OJJHOT'O U3 CBOUX KaTETOB?
A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennas nupamua.
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Ilpu évitnonnenuu 3a0anuil 5-8 3anumiume xo00 peuwieHus U NOJYUEeHHbLIL OMeem.
5. (2 6amna) Pebpo ocHOBaHHWS MPaBWIBHOW TPEYroNbHOM mupamuabl 3 M, anodema OM.
Haiinure momaas 60KOBOW MOBEPXHOCTH MUPAMUJIBI.

6. (2 6amna) lmaronans Kyda paBHa S88. Haiigure ero oO6nem.

7. (2 6amra) IIpsMOyroipbHUK CO CTOPOHaMH 8CM W 3CM Bpalmiaercs BOKPYT OOJbIICH
cTopoHbl. Halimute 00beM, TUIoIIa M O0KOBOH | MOJIHOM MOBEPXHOCTEH MOJIYIEHHOTO Tea.

8. (2 6aymuta) BeUuCINTh TOBEPXHOCTh KPOHBI KYCTApHUKA, UMEIOMIETO (GOopMY IIapa pajauyca
0,5 M. B orBeT 3anuiunre 4uciao, ACICHHOS Ha TT.

JonoJHuTEeIbHAS YACTH

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE peUwleHUA U NOJIYYEHHbLI
omeem.

9. (3 o6amra) Co3pmath Monenb KiIyMObl, uMeromeid ¢GopMy KOMOHMHHPOBAHHOTO
TE€OMETPHYECKOTO TeJIa, BBITOIHUTh HEOOXOAUMBIC PacyeThl (IUIOIaAb, 00BEM, KOJMYECTBO H BUIBI
Ca)KCHIIEB).

[TpenmnonaraeMpie MOJIEIH KIyMO:

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OTtBer B b b A 27 2744 72 m; 1 -
48 T;
64 1

5.4 dnemenmot KomoUnaMOpPUKU

Teopernuyeckue BOOIPOCHI:

1. [Tponomxkute onpenenenue: «CinydaitHoe coObITHE — 3TO...». [IpuBeanTe npumep.

2. [TpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.

3. [TpuBenuTe MprMep HEBO3MOKHOTO COOBITHSI.

4. ITponomxute onpenenenue: «BeposTHOCT CIy4aifHOTO COOBITUS — ITO. .. ».

S. ChopmynupyiiTe IpaBUIIO HAXOXKICHUS CIIOKEHHS BEPOSATHOCTEH.

6. CdhopmynupyiiTe mpaBuIO YMHOXKEHHUS BEPOSTHOCTEM.

7. Kak naiitu cpennee apudmernyeckoe 41CI0BOro psaa?

8. Kak HaliTu Meinany 4uciaoBOro psjaa’?

9. Kax Bprmcnsiercst pazmax 4ucjaoBoro psja’?

10.  Jlns yero Hy>kHBI AUarpammsl, rpaguku? [lepedncnure BUABI JUarpaMm.

11.  TlpuBeauTe mpUMEpHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEI B IPUPOIHBIX SIBICHHSIX.

12.  IlpuBeaute npuMepsl NPOSIBICHUS 3aKOHA OOJIBIINX YUCE B OOIIECTBEHHBIX
SIBIICHHSIX.

13.  Yrto u3yuaer cratucTuxa?

14.  Tlponmomxute onpenenenue: «CoueraHue — 3TO...».

15.  Ilponmomxure onpenenenue: «PazmenieHue — 31o. . .».

16.  Ilpomomxwure onpeneneHue: «I[lepecTaHOBKH — 3TO...».

17.  IlpuBeaure mpumep MHOKECTBA U3 peabHON KU3HH.
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18.  IlpuBemuTe mpuMep Onepamuu nepeceuyeHrss MHOXKECTB.

19.  IlpuBeaute nmpumep onepanuy 00beANHEHUS MHOXKECTB.
20.  IIpuBeaute mpuMep onepanuu pa3HOCTH MHOXKECTB.
21.  Packpoiite NOHATHUS «Tpady, «IEPEBO», IIUKID).

KoHTpoJsbHas pagora
Oo0si3aTe/IbHAs YaCTh
Ilpu pewienuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOSIOHCEHHBIX.
1. (1 6amn) KomOuHaTOpuka — 3TO pa3ziesl MaTeMaTHKH, OTBEYAIOIIUK Ha BOIPOCHI
CKOJIBKUMH CIIOCO0aMU MOYKHO BBIOPATh DJIEMEHTHI . ..
A) 3a1aHHOTO0 KOHEYHOT0 MHOKecTBa; b) 6eckoHeuHOro MHOKECTBa; B) 1F060r0 MHOXKECTBA;
I') uppanmoHanbHBIX YKCEN.
2. (1 6ann) CoenvHeHust U3 N 3JIEMEHTOB, OTIUYAOLIUECS APYT OT APyra TOJIBKO MOPAIKOM
PaCTONIOKEHUS B HUX JIEMEHTOB, Ha3bIBAIOTCS:
A) nepecranoBkamu; b) couetanusamu; B) pasmemenusmu; ) komOuHAMAMHY.
3. (1 6am) Yucno Bcex BO3MOKHBIX Pa3MEIICHUH BBIYUCISIETCS IO GOpMYIIe:

A) A =n(n-—m); B) A =n(n—1)..(n—m+1); B) A} =

A =n(n+m)

4. (1 6ay) I'pynmupoBka — 370. ..

A) ynopsiioueHre eAMHUL] COBOKYITHOCTH 10 NpU3HaKy; b) pa3ouenune equHULl COBOKYITHOCTH
Ha TPyNmbl MO MpusHaky; B) o6oOmenne enumHUYHBIX (akToB; I') 0000IIeHHE ETUHHUYHBIX
IIPU3HAKOB.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJIYYEHHbLI OMEEm.

5. (2 6anna) B cpennem u3 2000 cagoBBIX HACOCOB, MOCTYMHUBIINX B MPOAAKY, 6 MMOATEKAIOT.
HaiinuTte BepoATHOCTB TOTO, YTO OJMH CITy4aifHO BEIOPAHHBIN JJIsi KOHTPOJIS HACOC HE OATEeKaeT?

6. (2 6amna) CpaBHUTb BCXOXKECTb CEMSH JIOOBIX TpeX BHUIOB OJHOJETHHUX LBETOB 3a
nocneanue 3 roga. CocTaBUTh IuarpaMMy 110 HaiIeHHbIM JaHHBIM. Clienath BbIBOJIBI.

7. (2 6amna) llBeroBoAy MNpeAyOKHIM YKPACUTh KIyMOy IIBETaMHu, HUCHOJIb3ys 3 BUAA.
CKOJIBKO pa3IuYHbIX BAPUAHTOB €CTh Y I[BETOBO/IA, €CJIU €CTh BHIOOP U3 5 BUOB pa3HOil paccaabl?

8. (2 6ayna) CkoNbKUMHU CIOCOOaMM MOKHO MOCAAUTh 4 KyCTapHHMKa B OJIUH psf?

n!
(n-m)V’ D

JdonmoaHuTEIbHAS YACTh

Ilpu ewvinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDLI
omeem.

9. (3 6ayma) YtoOb! MOCTYNMHUTH B UHCTUTYT Ha CIEIHAIBHOCTD «MacTep caoBO-1IapKOBOTO U
naHAmadTHOTO CTPOUTENBCTBA», AOUTYpPHEHT AobKeH HaOparh Ha EI'D He menee 70 6amnoB mo
KOKIOMY W3 TpEX TPEeIMETOB— MaTeMaTHKa, PYCCKHHA SI3BIK W HMHOCTPAHHBIA S3BIK. UTOOBI
MOCTYIHUTh Ha CIIeNUaTbHOCTh «KoMMepIusay, Hy:)kHO HabpaTh He MeHee 70 GalIoB MO KaXXAOMY M3
TPEX MPEIMETOB — MaTEMaTHKa, PYCCKUH S3bIK U 0OIIECTBO3HAHUE.

BeposiTHOCTH TOTO, 4TO aOUTYypUEHT 3. ONy4yuT He MeHee 70 GalyioB Mo MaTeMaTHKe, paBHA
0,6, o pycckomy 536Ky — 0,8, 10 HHOCTpaHHOMY s136IKY — 0,7 ¥ 10 obmiecTBo3Hanmno — 0,5.

Haiigute BepoATHOCTH TOro, 4TO 3. CMOXET MOCTYMHTh XOTA OBl Ha OJHY U3 ABYX
VIIOMSIHYTBIX CIICIIHATLHOCTEH.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aiaHus
OTtBer A A B A 0,997 - 10 24 0,408
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1. MaTepuaabl 1jisi IPOMEKYTOYHOM aTTecTAlUN

Bua npoMexyToUHOM aTTecTaluy _ dK3aMEH

(I)opMa NMPpOBEACHUA aTTeCTAllUN MMMCBEMEHHO 110 OMeTaMm

YciaoBusi mpoBedeHUsi dK3aMeHa: OK3aMeH cocTtouT u3 3 dacreid. OO0bem - 20 3amaHuid.
[TpogomkuTensHOCTh MPOBeNCHUs dk3ameHa — 3 yaca.llepBasi 4acTh COIEPKUT ACCITh 3aaHHA
(1.1. — 1.10.) ¢ BBIOOPOM OJHOTO MPABHIILHOT'O BapHaHTa OTBETa. BTopast 4acTh COACPIKUT IECAThH
3amanuii (2.1. — 2.10.) BKIItOYaeT 3a1aHUs ¢ KPAaTKUM OTBETOM M 3aJlaHUs Ha COOTBETCTBUS. TpeThs
4acTh BKIIIOYaeT yeThipe 3aaanus (3.1. — 3.4.) ¢ pa3BEPHYTHIM OTBETOM.

Kputepuu oneHku:

Yacts 1. Bepnrbrit BapuanT orBeta B 3aganusx 1.1. -1.10. orienuBaercs B 1 6ai.

Yacrs 2. 3apanus 2.1. — 2.10. ouenuBatorcs B 2 6ana.

Yacrs 3.

3 0ansia: ecnu 3aJaHKe BBIOJHEHO MOJTHOCTBIO; B JIOTUYECKUX PACCYXKACHHUSIX U 00OCHOBAHUU
pelieHrs HeT npoOenoB U OMHMOOK; B PEUICHMH HET MaTeMaTH4YeCKUX OIMOOK (BO3MOXKHA OJHA
HETOYHOCTb, OTHCKA, KOTOpas HE SIBJIICTCS CJICIICTBUEM HE3HAHWsS WJIM HETIOHWMaHUs y4eOHOTO
Marepuaa)

2 fas1a: eciy 3aJjaHue BBIMOJIHEHO MOJHOCTHhIO, HO 0OOCHOBAHUS IIAr0B PEIICHUS HEJOCTATOYHBI
(ecmu ymeHue OOOCHOBBIBATH PACCYXKIEHUS HE SIBISUIOCH CIIEHHUAIbHBIM OOBEKTOM TMPOBEPKH);
JIOIYIIEHBI OJTHA OIMOKA MM €CTh JBAa — TPH HEIOYETa B BBIKJIAJKAX, PUCYHKAX, YSPTEKAX WIH
rpadukax (€ciiv 3T BUJIbI padOT HE SBISUIUCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH).

1 6ann: ecnm momymieHo Oosee ABYX OMIMOOK WM Oojiee IBYX — TpPeX HEJIOYETOB B BBHIKJIAJIKAX,
yepTexax win rpadukax, Ho oOydaromuiics 001aaaeT 00s3aTeIbHBIMU YMEHUSMU TI0 TPOBEPSEMOii
TeMe.

0 6a/J10B: ecu JOIMYIIEHBI 00see ABYX — TPEX CYIIECTBEHHBIX OLIMOOK, TOKA3aBIINE, YTO CTYICHT
He o0aiaeT 00s3aTeNbHBIMU YMEHUSMU 10 JAHHOW TeMe B MOJHON Mepe.

Onenka «5» — ot 37 mo 426, «4» - ot 26 1o 360, «3» - ot 15 mo 256.
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JK3aMeHAllHOHHAs padoTa Mo MaTeMaTHKe

bunem Ne 1

Yacts 1

K kaosrcoomy 3adanuro wacmu 1 Oanel neckonvko eapuanmog omeemos, u3 KOMOpvlX MOAbKO OOUH
GepHLL.

W3 rpymnmel B 25 4esoBeK Ha 3aHATUSAX TPUCYTCTBOBAJIO 22.CKOIBKO MPOLEHTOB 00YYarOIUXCs
IIPUCYTCTBOBAJIO HA 3aHATUAX?

a) 88 0) 12 B) 22 r) 90

Hailinure 3Ha4eHHe JaHHOTO BBIPAYKEHUS
a)l 0) 2 B) 7

28
@7y
r) 14

Haitaure 3HaueHne JaHHOTO BBIpAKEHUS 7 * glogs4
a) 140 0) 1225 B) 28 r) 35

Pemmte ypaBuenue logs;(x — 3) = logz 5
a)3 0)4 B) 8

I) HET pelIeHUuM

Ha pucynke >kupHBIMU TOUKaMHU [TOKa3aHa CpeIHECYTOUHAsA TEMIIEpaTypa BO3Ayxa B ydeOHOM
KJIacce B TEUCHHE HECKOJIBKUX JHEH MapTa, CKOJIBKO JTHEH Obi1o Hapymensl HopMbl CanlluH, ecin
TEeMIIepaTypa B YI4COHBIX NOMEIICHHIX JTOJDKHA OBITH OT 18 10 24 rpaaxycoB

OC : : i i : i i i i i :
27

I S

25
23
21

19
17

18 19

9 10 11 12 13 14 15 16 17
0) 2 B) 4 r) He ObUIO HapyIIEHUH

Pemure ypaBaenue 2sinx — 2 = 0
a)—§+2nn,nEZ 6)§+2nn,nEZ B)—§+nn,nEZ r)§+7m,nEZ

. 41
Haiinure KopeHb ypaBHeHHs: 2% 4= 3

a) 0 0)4 B) —7 r) 1

B cpeanem u3 1000 yuamnuxcs mKosibl, 35 4eJ0BEK BCET/ia ONa3AbIBatOT Ha 3aHaTHs. Haiiaure

BEPOATHOCTH TOT'O, UTO CHy‘I&ﬁHO BBI6p3.HHBII>i AJIs1 KOHTPOJIS YUCHUK HE OI10314acT.
a) 0,65 6) 0,35 B) 0,035 r) 0,065

B knacce, pazmep kotoporo 6x5x2,5 M peliiv mokpacuth 1noJd. Pacxon macnsinon kpacku 150 ©
Ha 1 M2 . CKOJIBKO HY)KHO KYITHTh OaHOK KPacKM Maccoi 1 kr?

a) 45 0) 5 B) 12 T') HET BEPHOT'O OTBETA

10

3a yeTBepTh YUCHHK MOIYUHI chaeayromue ouenku 3,3,4,4,3,5,5,3,4,4,3,3,3. Kakyto onieHKy
MTOCTABHThH B YeTBEPTU? (IIPUMEHSS ITPABHIIA OKPYTIICHUS )

a) 3 6) 4 B) 5
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Buaer Nel Yacts 2

K kasicoomy 3a0anuro wacmu 2 3anucams moyivko omeem.

(x=2)(3+x) >0

1 Pemmre HepaBeHCTBO =
o | Haiimure Touky makcumyma dyukuun f(x) = 2x3 —3x2+2.
o . 3 T
3 Hatigure sinx, ecin cosx = —o 2 <x<m
B mikose 800 yenoBek, MpeanoaokKIM, YTO KaXKIAbIH BTOPOil npumen 6e3 cMeHHOH 00yBU U
4 | nmpunec Ha nogomBax 20r melau. [Ipenmnonokum, 4to 2 KT MbIJIM OCTAJIMCH HA TTOJTY U €€ yaI0Ch
cMbITh yooprmuiie. CKOJIBKO MBUTH OCTAJIOCh BUCETh B BO3/YXe, KOTOPHIM MBI JBIIITUM?
Haiinure momaas TpeyrojlbHUKA, BEPIIMHBI KOTOPOT'O UMEIOT
»
koopaunartsl (1;6), (9;6), (10;9) 9 ,
61 i
5 : P
ol 1 910 X
5 Kaxkoit 00beM MOJIOKa MOYKET BOMTH B YITAKOBKY B BHJI€ ITUPAMH/JIbI, OCHOBAHHE KOTOPOM
PaBHOCTOPOHHUN TPEYTOJILHUK CO CTOPOHOU 20CcM, BHICOTON 24CM.
7 | Haitnure nmuny Bexropa a (—1;4; /8)
3 B knacce 15 neBouek u 14 MaJIbuMKOB, CKOJIBKUMHU CITOCOOAMH MOYKHO PaCIpeeIUTh IeTCH
rapamu, €CJIM MaJIbYuK 0053aTeIbHO JOJIKEH CUACTh C IEBOYKOMN?
9 Haiinmure 00béM uIuHapa, €ciau ero auameTp paBeH 10 cM, BeIcoTa 5 CM.
Haiigure niomanp Gurypsl, orpannueHHOM rpadgukoM GyHKIUN
10 | f(x)=x% — 6x + 8, npameivMu x = —2, x = —1 u ocklo abeuucc.
Yacrts 3

Yacmo 3 cooepocum 4 6onee cnoricHvlx 3a0anuii 1o Mamepuany Kypca Mamemamuku.

Hpu UX 6bINOJIHEHUU HAOO 3anucamov HOJAHOE peuienue (I’lOJZHa}l 3anucev pewerus c obocHosaruem

8bINOIHEHHBIX 0CUCMBULL) U C PAZBEPHYMBIM OHIGEHIOM.

B nnnmHapudeckoM cocyne ypoBeHb xKUIKOCTH focturaeT 16 cMm. Ha xakoit BeicoTe Oyner

1 | Haxo#UTBCA yPOBEHB JKUIKOCTH, ECIIH €€ TIEPENUTh BO BTOPOIl IMIMHAPUYECKHI COCY, TUAMETP
OCHOBaHUs KOTOPOro B 2 pa3a 0oJbllle JuamMeTpa ocHOBaHUs nepBoro? OTBET BHIPA3ZUTE B CM.

) Pemnre cucreMy ypaBHEHUI x—y=7

log,(2x +y) =3

CTopOHBI OCHOBaHMSI IPSIMOYTOJIBHOTO MapajulesenuIeia paBHbl 3 cM U 5 cM, 60mbIIas 13

3 | muaroHasiel ero OOKOBBIX TpaHel 00pa3yeT ¢ IITOCKOCThI0 OcHOBaHUs yroi 60°. Haiinure
IJIOLIA/1b MTOJIHOM MMOBEPXHOCTH MApAJLIENIECIUIIEAA.

4 B Tedenue yeTBepTH yyammiics Moyydni caeayolue OLeHKH [0 MaTeMaTHKe

5,3,2,4,3,2,5,4,3,4,3. BBINOJIHUTH CTATUCTUYECKYIO 00pa0OTKY NMOMYyUYEHHBIX JaHHBIX
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JK3aMeHAIMOHHAs PadoTa 0 MaTeMaTHKe
bunem Ne 2

Yactp 1

K kasicoomy 3a0amuto wacmu 1 Oanel Heckonvbko 6apuanmog omeemos, U3 KOmopwvlx MOIbKO OOUH
GepHbll.

1

W3 rpymmel B 25 4enoBeK Ha 3aHATHAX MPUCYTCTBOBAIO 22.CKOIBKO IMIPOLIEHTOB 00YYaIOIIUXCs HE
MPUCYTCTBOBAJIO HA 3aAHIATHUSX?
a) 88 0) 12 B) 90 r) 22

(2V7)?
) 14
a)7 0) 1 B) > r)2

HaﬁHHTe 3HAYCHUE JAHHOT'O BBIPpAKCHUA

Haiiaure 3HaueHHe JAHHOTO BhIpasKeHHs 621086 5

Pemmre ypaBuenue log, (15 + x) = 2
a)—13 0)—11 B) 17 I) HET penieHui

Ha pucyHke >kUpHBIMU TOUKaMHU [TOKa3aHa CPEIHECYTOUHAs TEMIIEpaTypa BO3yxa B y4eOHOM
KJ1acce B TeUeHUHU (heBpajisi, CKOJIbKO JHel Obl1o HapymeHsl HopMbl CanlluH, ecnu Temneparypa
B y4eOHBIX TIOMEIIEHHIX TOJKHA OBITH OT 18 10 24 rpagycos

oo [ LA T
s N fAAY

Temnepatypa,°C

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

JIlaTa
a) 21 0) 22 B) 20 r) 23

Pemmre ypaBHeHune 2sinx + 2 = 0
a)§+2nn,n €Z 6)—§+27m,n €Z B)§+nn,n €Z r)—§+7m,n €Z

. a1
Haiinute kopenb ypaBHeHus: 2% 4:E

a)4 0)0 B) 1 r) —8

B knacce nomaniHee 3ajjaHue HE BHIIOTHUIIN 5 4eJIoBeK U3 26, KaKOBa BEPOSITHOCTb CIIPOCUTh
YU€HHUKa, CAeNaBLIero 3aganue? (OKpyrisis OTBET IO COTHIX)
a) 0,19 0) 0,8 B) 0,81 r) 0,2

KraccHble moMenieHus 10JKHbI ObITh pacCUUTaHbI TaK, YTOObI HA OJTHOTO Y4alllerocs
TIPUXOAMIIOCH He MeHee 6 M° Bo3ayXa. MOKHO IIM B KIacc, MMEIOIIMH BUJ] TIPSAMOYTOIBHOTO
napajulesienunena ¢ u3MepeHusiMu 8,3 M x 6,25 m x 3,6 M BMecTuTh 30 4eioBeK, He HapyIas
CaHUTAPHOU HOPMBI?

a) HeT 0) 1a B) HEBO3MOXHO BBIYUCIUTH

10

3a 4eTBepTh YUYEHUK MOITYUYHUI cieayromue ouenku 4,3,4,4,3,5,2,3,4,4,3,3,4. Kakyto OEHKY
MTOCTABUTH B YeTBEPTU? (MPUMEHSS IPABHUIIA OKPYTIICHUS)
a) 3 6) 4 B) 5
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Buaer Ne2 Yacts 2

K kasicoomy 3adanuro wacmu 2 3anucams moivko omeemn.

2+x)(x—3
1 | Pemure HepaBeHCTBO % <0
2 o —9..3 2
Haiinure Touky MuaumyMma yuakiuu f(x)=2x> + 9x* —24x.
< . 3 T
3 Haiinure cos x ecinu sinx = —, O<x<5
4 B knacce 13 neBouek u 14 MaJIbUUKOB, CKOJIBKUMHU CITOCOOaMH MOYKHO PaCIIpEICIUTh IeTCeH
Mapam, €CJId MATbUUK 00sI13aTEIBHO JIOJDKEH CHJICTh C IEBOYKOM?
Haitaure nomans Tpanenyuu, BEPIIMHBI KOTOPOH UMEIOT
koopaunatel (1;1), (10;1), (8;6), (5;6)
5
B mikosie 800 yenoBek, Mpeanonokum, 4To Kaxablii BTOpoil npuien 0e3 CMEHHOM 00yBU U
6 | mpunec Ha mogomBax 20r meutu. [IpeAnonoxkum, yTo 4 Kr MbUIM OCTAJUCH HA MOJIY U €€ yIAI0Ch
cMBITh yooprmuiie. CKOJIBKO BTN OCTAJIOCh BUCETh B BO3/IYXe, KOTOPHIM MBI JBIIITUM?
7 | Haiizute yron mesxy Bexropamu a (1;3;0) n b (2;1;0)
5 KaxoBa BepOSITHOCTB TOTO, UTO B IPOU3BOJILHO BEIOPAHHOM JIBY3HAYHOM YHUCIIE UDPHI
OJIMHAKOBEI?
- 1 _
g | Haiinmure Bee menbie penieHus HEpaBeHCTBA 7 < 52 <1
10 Kycouek caxapa umeer pazmepsl a=2,5cm b=1cm c=0,7cm p=0,18r/cm® Hailigure maccy Kycouka

caxapa

Yacts 3

Yacmo 3 cooeporcum 4 6onee cuoHcHbIX 3a0aHUL NO MAMEPUANY KVPCa MAMEMAMUKU.
Ipu ux evinoanenuu HA0o 3anucamv NOJAHOE peutenue (NOIHAS 3aNUCh PeuteHUs ¢ 060CHOBAHUEM
BbINOIHEHHBIX OeliCEUlL) U C PA36EPHYNILIM OMGEHIOM.

€IINTE CUCTEMY YpPaBHEHMI
2y —x=6
92x+y — 32—3y

HyxHo oksienTh 000sIMM KOMHATY, AJIMHA KOTOPOW 6 M, mMpuHa 4 M, BbICOTa 3 M, IJIOLIAAb
nBepeit u okoH cocTaBinsieT 1/5 Beeit miomtaau creH. CKoibKo MOoTpedyeTcs: pyJIoHOB 000€B
JUTsl OKJIGWKH, €CJIU JUTHA pysioHa 12 M, a mmpuna 50 cm?

OcHoBaHMe TUpaMUIbl — poMO C JUaroHaIsIMU 6 ¢M 1 8 cM. BricoTa mupamuibl onmyIieHa B TOUKY
nepeceyeHus ero quaroHanei. Mensiune 60koBble pedpa nmupaMusl paBHbl 5 cM. Haiinure o0bem
IUPAMMJIBI.

B Teuenue yeTBepTH yUaAIIUIICS TTOIYYHII CISAYIOIINE OIEHKH IO MaTeMaTHUKe
4,3,2,4,3,2,5,4,3,3,3. BBIMOTHUTH CTATUCTUUYECKYIO 0OPaOOTKY MOIYYECHHBIX JTaHHBIX
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[MPUJIOXEHMUE 2
(oGs3aTenbHOR)

PaCCMOTpeHO Ha 3aC€JaHNHu KOMHCCHUU

IIpotokon Ne or «_ » 202 .

PykoBoauTENNb METOINYECKOTO OObEIMHEHUS
[®UO /

JIner oOHOBJIeHNs (M3MeHEHHs U /I0TI0JIHeHUs1) padoyeii NporpaMMbl

Ha20__ -20 y4eOHbIi roa

(HaumeHoBaHue B cooTBeTCTBUU € YII)

IITNICC3 o cnemuaJbHOCTH

Y4eOHblIii 1aH (bI) I'pynna (1)

(8vix00Hble Oannvle VII)

Bosmoorcnvle sapuanmuol popmynuposox:
- BHeCeHbl USMEHEHUS G ... ...

- 000a61eHbl 8 CHUCOK OCHOBHBIX UCMOYHUKOS Cledyouue yueOHble NoCOOUsL:

[IpenonaBarens

(PUO)
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