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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. Ne413, denepanbHOi 00pa3oBaTeIbHOMN
MPOrpaMMBI CPETHEr0o OOIIer0 OO0pa30BaHUS M C Y4E€TOM pabouell mporpaMMbl BOCIIUTAHUS U B
cootBeTcTBUM ¢ DeneparbHbIM TOCYJAapPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM CPEIHEro
npodeccnoHaTbHOTO 00pa3oBaHus, yrBepkaeHHoro [Ipukasom Munnpocsemenus Poccun ot 14

ceHTsa0ps 2023 roma Ne 687 mo criennanbHOCTH
KOO HAUMEHOBAHUEe cneyuailbHocmu

| 44.02.04 | | CrnenuajabHoe JOIIKOJIbHOE 00pa3oBaHHue |
(IIpoepamma no02omoeKu Cneyuanucmos cpeone2o 36eHa)

Pa3zpabdorunkm:
Yuyenas creneHb (3BaHue)
damuinns, AMsi, 0TY€CTBO [kBaIH(PpUKATTHOHHAS JI0JKHOCTD
Kareropus|
1 | ®omunbix Ana KOpbeBHa rnepsas [IpenogaBarens

Paccmorpeno Ha 3acenannu MO MK no o01meo0pa3zoBare/ibHOI OATOTOBKe

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

1 | Macrotkuna Upuna 05.06.2026 11
AJIEKCaHIpOBHA

CoryacoBaHo Ha 3acelaHNH HAYIYHO-METOAUYECCKOI0 COBETA

Jara 3acepannsa HMC Ne nmporokosia
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1. OBLIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM
TACIUTIINHBI
BJ1.03 MaremaTuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmbl y4eOHO# TUCHTUTIIMHBI

Pabouass mporpamMMa y4eOHOHM JHCHMILIMHBI SIBISETCS YacThIO IPOrPaMMBbI ITOJATOTOBKH
CHEIHAIMCTOB CPEIHETO 3BeHA
10 CHEUAIBHOCTH | 44.02.04 ‘ | CrenmaibHOE JOIIKOJIbHOE 00pa30BaHKe

OO0pa3oBaHue U Me1arOrHIeCKue

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 | |

VYuebHasg aucuuIuiiHA cBs3aHa ¢ gucuuiuimHoil BJ[.05 ®usmka o0mieoOpa3oBaTebHOTO
y4eOHOro nukia, MexaucuuiumaapabiM kypcom MJIK 03.02 Teopust u meToauka (GopMUpOBaHHS
3JIEMEHTApPHBIX MaTeMaTHMYeCKUX INPEACTaBICHUI y JeTell paHHEro M JOMIKOJIBHOIO BO3pacra
pohecCuoHaNbHOrO UKIIA.

1.3 Heab n niianupyemblie pe3yabTaThl y4eOHOH AUCHUIIMHBI:

Conepxanue NporpaMMmbl  y4eOHOM JUCHMIUIMHBI «MaremaThka» HamnpaBlIeHO Ha
JOCTIKEHHE PE3YNIbTaTOB €€ h3ydeHusi B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC COO c ydyetom
npodeccuonanbHoi HampasieHHocTH PI'OC CIIO, HampaBieHO Ha JOCTH)KEHHUE CIETYIOLINX
LEJICH:

— (opMupoBaHHE IEHTPAIBHBIX MaTEeMAaTHYECKMX TOHATHH  (YHCIO, BEIMYUHA,
reomeTpuueckas (urypa, IepeMeHHas, BEpOSTHOCTb, (YHKIMsS, TNPOU3BOAHASA, HWHTErpa),
00eCTeYnBaOIUX TPEEeMCTBEHHOCTh W IMEPCIEKTUBHOCTh MaTeMaTHYeCKOTO 00pa30BaHUS
oOyuaronuxcs;

— MOJBEJCHHE ydYallluxcs Ha JOCTYHHOM JJIi HUX YPOBHE K OCO3HaHMIO B3aHMMOCBSI3U
MaTeMaTHUKUd M OKPYKAIOLIEro MHpa, MOHUMAHMIO MaTEeMAaTUKM KaK 4acTh OOIIed KyJIbTYpbl
YeJI0BEYECTBA;

— pa3BUTHE MHTEJUIEKTYaTbHBIX M TBOPUYECKHX CIIOCOOHOCTEH yJaluxcs, Mo3HaBaTeIHHON
aKTUBHOCTH, HCCJEI0BATEIbCKMX YMEHMH, KPUTHYHOCTH MBIIUICHHUS, HMHTEpeca K H3YYEHUIO
MaTEeMaTHKH;

— ¢dopmupoBanre  (YHKIMOHAIBHOW  MaTeMaTHYecKOW  TPaMOTHOCTH:  yMEHHS
pacro3HaBaTh MaTeMaTHUYECKHE acleKThl B pEabHBIX KM3HEHHBIX CUTYAlMsX U MPH U3yYCHUU
APYTUX YIeOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (popMyTupoBaTh UX
Ha s3bIKE MaTeMaTWKU M CO3/1aBaTh MaTeMaTHYeCKUe MOJENM, TPUMEHATh OCBOCHHBIN
MaTeMaTHYeCKUH ammapar JUlsl pelIeHus] MPaKTUKO-OPHEHTUPOBAHHBIX 3a/1a4, 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 THCIHMILIHHBI

(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 peann30BBIBATH  COOCTBEHHBIC | JACHCTBUTENBHBIMH HYHCIAMU; BBINOJIHATH NPHONMMKEHHBIC BBIYMCICHHS, HCIONb3ysd MpaBHiIa
pa3IMYHBIM KOHTEKCTaM JKU3HEHHbIE  IUIAaHBI, TOTOBHOCTh M  CHOCOOHOCTH K | OKpPYIVICHHS, J€NaTh NPUKUAKY M OLEHKY pPe3yNIbTaTa BEIYMCICHHH; ONEPUPOBATH MOHATHIMH:

K 2.2. OcymecTBasiTh

TUTAHUPOBAHKE 31
OpTraHM3aIMi0  O0yUYeHUs
nereit paHHEro Hu

JIOLIKOJIBHOTO BO3pacTa
K 3.2. OcymecTBasTh

TUTAHUPOBAHUE u
OpTraHU3aINI0  O0yUYeHHS
neren paHHEero u
JIOLIKOJIbHOTO BO3pacTa C
OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU
3I0POBBS n/nnmn
WHBAJTUIHOCTHIO

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

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

MHPOBO33PEHHSI, COOTBETCTBYIOLIETO 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
Ilo3naBaTebHble YHMBepcaJibHble y4eOHble JelCTBUS
Ba3oBble Jiornueckue aeficTBUs:

BBISIBJISITh M XapaKTEpPH30BaTh CYIIECTBEHHbIE TPU3HAKU
MaTeMaTHUeCKUX OOBEKTOB, TOHATUH, OTHONICHUH MEXIY
TOHSITHSIMH, (dhopmyarpoBaTh OTpe/IeIIeHUS TTOHATHH,
yCTaHABJIMBaTh CYIIECTBCHHBIH MpH3HAK  Kiaccudukanuu,
OCHOBaHMSA [ OO0OOMmIEHHMS M  CpaBHEHHs, KPHUTEPHH
MPOBOIUMOTO aHAIM3a; BOCIPHHUMATh, (POPMYIHPOBATH H
npeoOpa3oBEIBATh CYXKJIEHUS: YTBEPIUTENbHbIE u

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

npoTtuBopeursi B (aKTax, JAaHHBIX, HAOMIOJCHUIX W
YTBEPKIACHUAX, INpeajlaraTb  KPUTEPUM I BbIABIICHUSA
3aKOHOMEPHOCTEHl W IPOTUBOPEYMi; JejJaThb BBIBOABI C
HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX u

MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUI 10 aHAJIOrHUY;
IIPOBOAUTH CaMOCTOATEIbHO JIOKA3aTENbCTBA MATEMAaTUYECKUX
YTBepKICHUHA (IpsMBIE M OT TPOTUBHOIO), BBICTPAaWBaTh
apryMeHTaluIo, TPUBOJAUTHE MPHUMEPBl UM  KOHTPHIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KIEHUsI M BBIBOJIBI; BHIOHpATh

CTEINCHb C IETBIM IOKa3aTeleM, CTaHAapTHas (OopMa 3alucH AEHCTBUTENBHOTO YHCIa, KOPEHb
HaTypalbHOHW CTENEHH, UCIIOIB30BaTh MOAXOSIIYI0 (GOpMy 3alMCH JEHCTBUTEIBHBIX YHCEN UL
pELIeHUsT NMPAaKTUYECKUX 3aJad M MPEACTAaBICHUS NaHHBIX; OIEPHUPOBATh IOHATHSIMHU: CHHYC,
KOCHHYC M TaHT€HC NPOW3BOJBHOTO YIJIa, WCIIOIb30BAaTh 3aMHCh NPOM3BOJIBHOTO YIJa depes
o0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIIH.

ONEepHpOBATh MOHATHAMHU: HATypaJbHOE, II€JI0€ YMCIO, MCHOIb30BATh IPU3HAKU JEIUMOCTU
LENIBIX YHUCEeJl, Pa3io’kKeHUe YHCa Ha MPOCThle MHOXKMUTENM AT PelIeHUs 3ajad; OlepHUpOBaTh
MOHATHEM: CTEIEeHb C PAlMOHAJBHBIM MOKa3aTeseM; OIepUPOBATh MOHATUSIMHU: JIorapu(dM 4uca,
JIECSTUYHbIEC U HATypaJIbHbIC JTOTapU(MBI.

YpaBHeHUS] M1 HepaBeHCTBA: ONEPUPOBATH IOHATUAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
I[eJI0e, panuOHAIbHOE, HWPPALMOHAIBHOE YpaBHEHWE, HEPABEHCTBO, TPHUTOHOMETPHUYECKOE
YpaBHEHHE; BBINOJHATH INPeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKCHHH M pelaTh
TPUTOHOMETPUYECKHE YPABHEHMS; BBINONHATH INPEOOPa30BaHUS LENBIX, DPAIHOHAIBHBIX U
WPPALIOHATBbHBIX BBIPAXECHWH W pelIaTh OCHOBHBIC THUIBI LENBIX, PAlHOHAIBHBIX |
MPPALMOHAIBHBIX YPAaBHEHNH U HEPABEHCTB; IPUMEHATh YPaBHEHHUS] U HEPABEHCTBA JUISL PELICHHS
MaTeMaTHYeCKUX 3ajad M 3aJad M3 pa3IM4YHbIX oOO0JNacTeil HayKH M peaJbHOH JKHU3HH;
MOJICIUPOBAaTh PEajbHbIC CUTYyallMM Ha S3bIKE aiareOphl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEpPABEHCTBA MO YCJIOBHIO 3aJayd, HCCIENOBaTb MOCTPOEHHBIE MOJEIH C HCIOJIb30BAaHHEM
ammapara anreOpsl.

MPUMEHATh CBOWCTBA CTENEHH IS IPeoOpa3oBaHUs BBIPAKEHHUI, ONEPHPOBATH MOHATHAMHU:
MoKa3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO, PEIlaTh OCHOBHBIEC THITBI MTOKA3aTEIbHBIX ypaBHEHUI
W HEpPaBEHCTB;, BBINOJHATH MPEOOpPa30BaHMS  BBIPAKEHHWH, COAEpKAIIMX  JIOrapH(MBbl,
OIIEpUPOBATh TOHITHSMH: JIOrapu(MHUUECKOE YpaBHEHHE M HEPAaBEHCTBO, PEIIaTh OCHOBHBIE
TUNBl JIOTapU(MUYECKNX ypaBHEHWH W HEPABEHCTB; HAXOAWTH PpEIICHHS IPOCTEHIINX
TPUTOHOMETPHUUYECKUX HEPABEHCTB; ONEPHUPOBATH MOHATHSIMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH U
€€ pelleHne, UCTONb30BaTh CUCTEMY JIMHEMHBIX YpaBHEHUH [UIsl pEelIeHHs IPAKTUYECKHUX 3a/ad;
HaXOJIUTh PELICHHUs] MPOCTEHIIMX CHUCTEM U COBOKYHNHOCTEH palMOHAIBHBIX YpaBHEHUHA U
HEpaBEHCTB; MOJAEIHPOBATH PEajbHBIC CHTyallMd Ha SI3bIKE alreOphl, COCTABIATH BBIPAKECHUS,
YpaBHEHHS, HEPABEHCTBA M CUCTEMBI TI0 YCIOBHUIO 3a/1a4M, MCCIEI0BATh IIOCTPOCHHBIE MOJAETH C
UCTIONIb30BaHHUEM amlapaTa anreopsl.

@DyHKIMU M rpadguku: OmMepupoBaTh MOHATHUAMH: (QYHKIUSA, CIIOCOOBI 3amaHus (YHKIHH,
00acTh ompeneneHnss M MHOXKECTBO 3HAYCHUH (YHKINH, TpaduK (GyHKINH, B3aUMHO O0OpaTHbIE
(yHKIIMM; ONEpupoBaTh MOHATHSAMU: YETHOCTh M HEYETHOCTh (GYHKIHMH, HYJIW (QYHKIHH,
POMEXYTKH 3HAKOIIOCTOSHCTBA; WMCIIONb30BaTh rpaduku (QyHKIWI Juis pemieHusl ypaBHEHHUH;
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croco0 peuieHus ydeOHOW 3amaun (CpaBHUBATH HECKOJBKO
BapUAaHTOB pEIICHMs, BBHIOMpaTh Hauboiee MOAXOAAINN ¢
Y4ETOM CaMOCTOSATENHHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBrble Hcceq0BaTeIbCKHE IEHCTBHS !

UCIIONIb30BaTh BOIIPOCHI KaK MCCIIENOBATEIbCKUH HWHCTPYMEHT
TIO3HAHUS, (dbopmynIHpOBaTH BOTIPOCHI, ¢ukcupyromue
MPOTHBOpEYHE, MPOOJIeMy, YCTaHABIMBAaTh HWCKOMOE W JaHHOE,
(opMupoBaTh THUNOTE3y, AapPTYMEHTHPOBATH CBOIO IIO3HIIHIO,
MHEHHE;  TPOBOAWUTH  CAaMOCTOSTENBHO  CIUIAHUPOBAHHBIH
SKCIEPUMEHT, HCCICOBaHHE II0 YCTAHOBICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro OOBEeKTa, SBIEHHS, NPOLECCa, BBISIBICHHUIO
3aBUCHMOCTEH MEXAYy OOBEKTaMH, SBICHUSMH, MpPOLECCaMHU;
CaMOCTOATENbHO (OPMYIHPOBATH O0OOIIEHHS M BBIBOABI MO
pe3ynbTataM ~ NPOBEIEHHOTO  HAOJIOJCHHUS,  HMCCIEHOBAaHUS,
OLICHUBATHL AOCTOBEPHOCTH MOJJYUYCHHBIX PE3YJIbTATOB, BBIBOJOB U
0000111eHU; TPOTHO3UPOBAThH BO3MOXKHOE pa3BUTHE Tpoliecca, a
TaKXKe BBIIBHTAaTh MPEIIOIOXKEHHS O €ro pPa3BUTHH B HOBBIX
YCIOBHSIX.

OK 02. MHcmomp30BaTh

Ilo3naBaTenbHbIe YHMBepcaJibHble y4eOHble JeHCTBUS

coBpeMeHHble  cpexactBa | PabGora ¢ undopmaumeii:

TIOMCKA, aHamM3a W | BBUIBIATH JS(PUIUTH MHGOPMAINH, JAHHBIX, HEOOXOIUMBIX IS
MHTEPIPETALNH OTBETa HAa BONPOC M JUIA pENIeHWS 33Jaud; BEIOMpaTh
uHpopMauH U | MHPOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIN3UPOBATH,
uH(OpMaLMOHHbIE CHCTEMaTH3HpOBaTh ¥  HWHTEPIPETHPOBATH  HMH(POPMAIHIO
TEXHOJIOTHH pa3NMuHbIX BUAOB M (OPM TIPENCTaBIEHHS; CTPYKTYpHPOBAaTh
HEo0X01uMOit JUIg | “HGOPMALMIO, TPEACTaBIATh e€ B  Pa3NUYHBIX  (opMax,
BBINOJIHEHHSA 3a/1a4 | WIIIOCTPUPOBATh  rpadudeckw; OLICHUBATh  HaJA&KHOCTH
npodeccroHabHOM uHpopMaMK MO  CaMOCTOSATENBHO  C(HOPMYJIUPOBAHHBIM
JIeSITETIbHOCTH KpHUTEPHsIM, CHOPMYIIUPOBAHHBIM CAMOCTOSITEIBHO.

OK 03. IlmanmpoBate u | PeryisiTHBHbIe yYHHMBepcajJbHble y4eOHble JelcTBHA
pean3oBHIBaTh CaMoopraHmM3anusi: COCTaBIISITh IUIAH, AaJITOPUTM pPEIICHHS
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
HpeANPUHUMATEIBCKYIO nH(OpMAaLIH.

JIeSITeTTHHOCTD B | CaMOKOHTPOJIb, IMOIIMOHAJbHBII HHTENIEKT:
npodeccrnoHaTbHON BJIaJCTh HABBIKAMH IIO3HABATEIBHON pe(IEKCHH KaK OCO3HAHMS
chepe, HCIOJB30BaTh | COBEPIIAEMBIX HEWCTBHH W MBICIUTEIBHBIX IPOIECCOB, HX
3HaHWA 10 TIPaBOBOM M | Pe3yJbTATOB, BJIAAETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOIIS
(uHAHCOBOM mpouecca M pe3yibTaTa pPEUICHHs MaTeMaTH4ecKOW 3aJadd;
TPaMOTHOCTH B | MPEOBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IIpH
pa3IMYHBIX JKU3HEHHBIX | PELIEHUU 3aJaud, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTH Ha
CHUTYaIHsX. OCHOBE HOBBIX OOCTOSITENBCTB, JIaHHBIX, HAWJEHHBIX OIIMOOK,

BBISIBJICHHBIX prﬂHOCTCﬁ; OLICHUBATb COOTBCTCTBHUEC PE3YJbTATa

CTPOUTD U YUTaATh IpaduKy JMHEHHON GYHKIMH, KBaAPATUIHOW (QYHKIMH, CTETICHHOH (DYHKIHH C
LENbIM [I0Ka3aTelieM; HCIIoJIb30BaTh rpaduku (YHKLUUH Ui HMCCIICJOBAHUS IPOLIECCOB U
3aBUCHMOCTEH IIpU pelleHHM 3aJad M3 JAPYTUX YYeOHBIX NPEJMETOB U PEalbHOH KH3HH,
BBIpaXKaTh (opMyIaMu 3aBUCUMOCTH MEX/1y BEJIMINHAMHU.

OIEpUpPOBATh HOHITUSIMH: TepUoaudecKas (QYHKIUs, MPOMEKYTKH MOHOTOHHOCTH (YHKIIHH,
TOYKH 3KCTpeMyMa (pyHKIMH, HanOoJbIllee U HaNMEHbIIEE 3HAYCHUS! (DYHKIUH Ha MPOMEXYTKE,
WCTIONB30BaTh WX AJISI MCCIEN0BaHUS (DYHKIHMH, 3alaHHOW Tpa)ukoM; ONEeprpOBaTh MOHATHIMHE:
rpaduKy TOKa3aTeIbHON, JIOTapU()MUIECKOH U TPUTOHOMETPHUSCKUX (DYHKIHH, H300pakaTh MX
Ha KOOPIMHATHOM IUIOCKOCTH W HCIIOJIB30BaTh JUId DEIICHUS YypPaBHEHWH W HEPaBEHCTB;
n300pakaTh Ha KOOPJMHATHOM INIOCKOCTH Ipa(MKM JIMHEHHBIX ypaBHCHMH U HCIIOIb30BaTh HX
JUIL pELICHUS] CUCTEeMbl JIMHEWHBIX YpaBHEHWH; HCIONb30BaTh Tpadukn QyHKIME s
WCCIIeI0BaHMS MPOLECCOB M 3aBUCUMOCTEH U3 IPYrUX y4eOHBIX AUCIUILIHH.

Havana maTeMaTH4ecKOro aHajJ W3a: ONEPUPOBATH IOHATHSAMU: MOCIIEIOBATENHLHOCTS,
apudmMerryeckass U TeoMEeTpHYecKas IMPOTPECcCHH; OIEPUPOBATh MOHATHAMHU: OECKOHEYHO
yObIBatoIasl reoMeTpudeckas Mporpeccus, cymMma OECKOHEYHO YOBIBAaolleil reoMeTpudecKon
IPOTPECCHY; 3a/laBaTh IOCIEIOBATEIbHOCTU PA3IMYHBIMU CHOCOOAMU; UCIIOIB30BaTh CBOMCTBA
MIOCJICI0BATENILHOCTEH 1 MMPOTPECCHH TS PEIICHNS pealbHbIX 3a/1a4 MPHUKIIaIHOTO XapaKkTepa.
OIepUpPOBATh MOHATHUSMH: HENpEephIBHAS (DYHKIWS, NPOM3BOAHAS (DYHKIUH, HCIIOJIB30BATh
TEOMETPUYECKHH M (HU3MYECKUH CMBICT IIPOM3BOAHON JUIi pEIIeHUS 3ahad; HaXOIHUTh
MPOMU3BOJHBIE 3JIEMEHTApHBIX (YHKIMHA, BBIYUCISATH IPOW3BOAHBIC CYMMBI, IPOU3BEICHHS,
YacTHOTO (DYHKIMH; NCTIONB30BaTh TPOM3BOAHYIO ISl HCCIICAOBAHUS (PYHKIIMK HA MOHOTOHHOCTD
M 3KCTPEMYMBI, TIPUMEHSITh PE3yIbTaThl UCCIEAOBAHMS K ITOCTPOCHHIO TpaduKoB; UCTIOIB30BATH
MMPOU3BOJAHYIO IJISI HAXOXACHUA HAWITYUIICTro pECIICHNUA B MPUKIAAHBIX, B TOM YHCJIC COIIMAJIbHO-
OKOHOMHYECCKHUX, 3ajjadyax; OICpHUpPOBaATbh MNOHATHAMU: nepBoo6pa3Haﬂ U HHTETpajl, NOHUMATb
reOMETpUUECKUIA M (U3MYECKUil CMBICI WHTErpaja; HaXOIUTh NEepBOOOpa3HbIE 3JIEMEHTaPHBIX
(hyHKIMH, BEIMUCIATh HHTETpal 1o Gopmyne HeroTona—JIeiOHuIa; pemaTs NpuKkiIagHble 3a/1a4H,
B TOM 4YHCIE COLUANIbHO-DKOHOMHYECKOTO U  (PU3HMYECKOrO XapakTepa, CpPeACTBaMHU
MaTeMaTU4eCcKOro aHaIu3a

MHoxecTBa M JIOTHKA: ONEPUPOBAaTh IOHATHSAMU: MHOXECTBO, OTEPALMH HaJl MHOXXECTBAMHU;
WCIIONIb30BaTh TEOPETHKO-MHOXECTBEHHBIN ammapar Ui ONMCAHUsS PEaJbHBIX IPOIECCOB U
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
CIEICTBHA W3 HUX TPU pEIIeHHH TEeOMETPHUYECKHX 3a/ad; OIEpHUpOBaTh MOHATHSIMH:
MapajIeIbHOCTh M TMEPIEeHANKYISIPHOCTh HPSAMBIX M IIJIOCKOCTEH; KITacCU(PUINPOBATh B3aUMHOE
pacrmoioKeHe MPsSIMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE; ONEPHUPOBATH MOHSATUSIMHU: JBYTPAHHBIN
yroj, TpaHu JBYIPaHHOIO yIJa, peOpo ABYrPaHHOTO YIJa, JMHEHHBIH yroy JByrpaHHOI'O YIJIa,
rpajiycHasl Mepa JBYI'PaHHOI'O YIJIa; ONEPUPOBATH IMOHATHAMH: MHOTOTPAHHMK, BBIIYKJIBIH U
HEBBIITYKJIBIH ~MHOTOTPaHHHUK, JJIEMEHTHl MHOTOTDaHHUWKA, IPaBHJIBHBIH MHOTOI'DAHHUK;
pacro3HaBaTh OCHOBHBIC BH/Bl MHOTOTPAaHHHKOB (IHMpaMujia, IPHU3Ma, HPSIMOYTOJIbHBIN
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eI ¥ YCJIOBHSM, OOBSACHATH NPUYMHBI JOCTWIKCHHS WIH
HEJIOCTHXXEHUSI Pe3yJbTaTOB JEATEILHOCTH, HaXOAWUTh OIIUOKY,
JIaBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY

OK 04. DddexruBno
B3aUMOJICHCTBOBATh 171
paboTath B KOJUICKTHBE U
KOMaHJIE.

PerynsiTuBHBIE YHUBepcaJbHbIe ydeOHbIe eficTBHS
CoBMecTHasi 1eITeIBHOCTB: IIOHUMAaTh M HUCIIOJb30BATh
NperMyIIeCTBA KOMaHIHOW W HMHAMBUAYaJIbHOW pabOTHl IpH
pelleHHy Y4YeOHBIX 3aJad, NPUHAMATh LEJdb COBMECTHOMH
JeATeIbHOCTH, INIAHUPOBATh OPTaHU3ALUI0 COBMECTHOM paboTHl,
pacmpenensaTte BHAB pabOT, JOTOBapWBATHCA, OOCYXKIATh
mporiecc M pe3yabTaT paboThl, 0000mAaTh MHEHHS HECKOJIBKUX
JIofel; y4acTBOBaTh B  TPYNIOBBIX  ¢opMmax  pabOTHI
(obcyxnenusi, 0OMEH MHEHHH, «MO3TOBbIE LITYPMBI» M HHBIE),
BBINIOJHATh CBOIO 4YacTh pabOThl M KOOPAWHHMPOBATH CBOU
HeﬁCTBHH C ApYruMu Wi€HaMu KOMaHIbI, OLICHUBATH Ka4C€CTBO
CBOEro BKJIaJa B OOIMA MPOAYKT MO  KPHUTEPUSIM,
c(hOpMYIHMPOBAHHBIM YYACTHHKAMHY B3aUMOICHCTBUSI.

OK 05. OcymecTBisith
YCTHYI0O W THCbMEHHYIO
KOMMYHHKAITHIO Ha
TOCYTapCTBEHHOM  SI3BIKE
Poccuiickoit  denepaunu
C y4eToM OCOOCHHOCTEH
COLIMAJIBHOTO 31
KYJIBTYPHOTO KOHTEKCTa

KoMMyHuKaTHBHBIe YHUBepcajbHble y4eOHble AeiicTBHS:
BOCIIPUHUMATh ¥ (POPMYIIUPOBATH CYXKIIEHHS B COOTBETCTBUH C
YCIOBUSIMA M LEISIMH OOLICHUS, $ICHO, TOYHO, TI'PaMOTHO
BBIPQ)KaThb CBOIO TOYKY 3PEHHS B YCTHBIX U MHCBMEHHBIX
TEKCTaX, JAaBaTh IOSICHEHUS @O XOJIy peIleHUs 3ajaud,
KOMMEHTHPOBATh ITIOJydCHHBII PE3yJbTaT; B XOJE OOCYXICHHS
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl,
poOJIeMBbl, peraeMoi 3a1a4d, BEICKA3bIBATh UJICH, HAallCIICHHbIE
Ha TIOMCK pEHICHUs, COMNOCTAaBIATb CBOM CYXIEHHS C
CYyXKJEHUSIMH JAPYIHMX YYaCTHMKOB JHajora, OOHapyXHBaTh
pasnuuMe W CXOJCTBO IMO3MIHMH, B KOPPEKTHOH ¢opme
(hopMyIHpPOBATH Pa3HOITIACHSI, CBOM BO3PAKEHUS; MIPEICTABIATh
pe3ynbpTaThl PEHICHUS 3a/Jadd, SKCIEPUMEHTa, HCCIIEOBaHUS,
MIPOEKTa, CaMOCTOSTENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C
yu€TOM 33124 NPE3eHTallMH 1 0COOCHHOCTEH ayIMTOPHH.

OK  06. IlposBasTs
IpaXkJIaHCKO-
NAaTPHOTHYECKYIO
HO3ULHIO,
JIEMOHCTPHPOBATh
OCO3HAaHHOE  IIOBE/ICHHE

Ha OCHOBC TpaAWIIMOHHBIX

1) TPaKIaAHCKOT0 BOCTIMTAHUSA: c(hOpMHUPOBAHHOCTH
TPpaXIAaHCKOW TO3WIUH OOydaromerocs Kak aKTHBHOTO U
OTBETCTBCHHOTO WICHa POCCHUHCKOTO OOINECTBa, MPEICTaBICHHIE O
MaTeMaTHYECKUX OCHOBaX  (DYHKIMOHHPOBAHUS  Pa3IMIHBIX
CTPYKTYD, SIBJICHUH, MPOIETyp TPAKIAHCKOTO 00IIecTBa (BEIOOPHI,
OTPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATh C COIMATHHBIMH
WHCTUTYTAaMH B COOTBETCTBUH C MX (DYHKIMSIMU U HA3HAYCHUCM;

napajuiesienumes, Ky0); Kiaccu(pUUMpOBaTh MHOTOTPAaHHHMKH, BBIOMpas OCHOBaHMS IS
Kkiaccuukanuy (BBITYKJIbIE W HEBBITYKJIbIE MHOTOTPaHHUKH, MPAaBWIBHBIE MHOTOTPAaHHHKH,
IpsMble W HAKJIOHHBIC MPU3MBI, [apajuleleNnuIesbl); ONepUpOBaTh MOHATUSMH: CEKyIlas
IUIOCKOCTh, CEYEHHE MHOTOIPAaHHHUKOB; OOBSACHATH NMPUHLUIBI IOCTPOCHUS CEUCHUH, HCTIONb3Ys
METOJ CJIEIOB; CTPOUTh CEYEHUS MHOTOIPDAaHHMKOB METOJIOM CJEJOB, BBIMONHATH (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,
MEXKIy CKpPEIIMBAIOMIMMHUCSA MpPSMBIMH; pElIaTh 3aJa4d Ha HAX0XIE€HHE TIeOMETPHYECKHX
BEJIMYMH 1O o0pasiaM WM ajJropuTMaM, MPUMEHSS W3BECTHBIE aHAIMTHYECKHE METOMBI INpH
pelIeHUH  CTaHAApTHBIX  MaTeMaTHUECKUMX  3aJad Ha  BBIUUCIEHHE  YIJIOB  MEXIY
CKPELUBAIOIUMUCS IPAMBIMU, MEXIy IHpAMOM M IUIOCKOCTBIO, MEXIY IIOCKOCTAMH,
JIBYTPAHHBIX YIJIOB; BBIYUCIATH OOBEMBI M IUIONMAAN ITOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIPHU3MA,
nupaMpia) ¢ TOpUMEHEHHWeM (OpMYJ, BBIUMCIATH COOTHOLICHHUSI MEXKAY IUIOLIAISIMU
MOBEPXHOCTEH, 00bEMaMHU 1MOTOOHBIX MHOTOTPaHHHUKOB; ONEPUPOBATH MOHATUSMH: CHMMETpPHUS B
MPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTh CHUMMETPHH, LEHTP, OChb M IJIOCKOCTh CHMMETPUU
(urypsl; U3BICKaTh, MPEOOPa30OBBIBATE M HHTEPIPETUPOBATH HHPOPMAIIHIO O MIPOCTPAHCTBEHHBIX
TEeOMETPUYECKHX (UTypax, NpPEACTABICHHYI0 Ha dYepTeXax ¢ pPHCYHKaX; MPHUMEHATh
TreoMeTpUYecKHe (aKThl AJSI PELICHHS CTEPEOMETPHUYECKUX 33/1a4, MPEIIOJIarafolix HECKOIBKO
IIaroB PEIICHHMS, €CIIM yCIOBHSA NMPUMEHCHHMS 33/1aHbl B SIBHOH (opMe; MPUMEHATH MPOCTEHIINE
OpOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIlUOHHBIE CHUCTEMBl IPU  PELICHUU
CTepEOMEeTPUYECKUX 3a/1a4; IPUBOJUTH IPUMEPHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJIe
U JKU3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE; NMPUMEHATH MOJTyUYeHHbIE
3HAHUS Ha NPaKTHKE: aHAJIM3HPOBATH PEaJbHbIE CUTYAIllMH M NMPHMEHATh M3ydYCHHBIC MOHATHUS B
npolecce IMOKMCKa PpelIeHHsT MaTeMaTHYecKd C(OopMyIHpOBaHHON IMPOOJIEMbI, MOJEIUPOBATH
peanpHBIE CHUTyallud Ha S3BIKE TIEOMETPUH, HCCIEeI0BaTh IIOCTPOEHHBIE MOJENH C
HCTIONb30BaHUEM I'€OMETPHUECKUX MOHATHH U TEOpeM, almapara aareOpsl, peniaTs IpakTHIecKue
3aJauy, CBA3aHHBIE C HAX0XKJCHHEM I€OMETPUYECKHUX BEITHYUH.

OmnepupoBaTh TOHATHAMH: IIUIMHIPUYECKAs IOBEPXHOCTb, OOpa3yloIue IHIMHAPHYECKOH
MOBEPXHOCTH, LWIMHIpP, KOHWYECKas MOBEPXHOCTh, OOpasyromiye KOHHYECKOW ITOBEPXHOCTH,
KOHYC, cepudeckas MOBEpXHOCTh; PAaclO3HABaTh Tejla BpamieHus (LMIMHAP, KOHYC, chepa u
map); OOBACHATH CHOCOOBI MONMYYEHHS TeNl BpPALICHHSA; KIACCH(UIMPOBATh B3aUMHOE
pacniosnioxxeHre cepbl U IUIOCKOCTH; OTNEPUPOBATh TOHATHSMU: IAPOBOW CErMEHT, OCHOBAHHUE
CErMeHTa, BbICOTa CETMEHTA, LIAPOBOH CJIOM, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IAPOBOIO CJIO4,
IApOBOM  CEKTOp; BBIYUCIATH OO0BEMBI M  TUIOMIAAW IOBEPXHOCTEH TeNl  BpalleHHsI,
TEOMETPHUYECKUX TeN C MpHUMEHEHHeM (OpMYI; ONEpHpPOBaTh IMOHATHUSAMH: MHOTOTPAaHHFK,

POCCUHCKUX JYXOBHO- | 2)  NMATPHOTHYECKOr0  BOCHHMTAHHs:  C(OPMHpPOBAHHOCTH | BIMCAHHBIH B ctepy 1 OmMCaHHBIA OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHHUK HIIM TEJIO
HPABCTBEHHBIX POCCHICKOIT IPaIaHCKON MACHTHYHOCTH, yBaKEHMS K IpouuioMy | BPAIICHHS; BEIYHCIATE COOTHOIICHHS MEXKLY TLIOMIA/ISIMU IOBEPXHOCTEH M 00BEMaMH [TOI00HBIX
L[EHHOCTEH, B TOM YHUCIIE C | M HACTOSALIEMY POCCUICKOIl MaTeMaTHKH, LIEHHOCTHOE OTHOIIeHne | TEIL M300pakaTh M3ydaeMmble (HUIypel OT PYKH M C TNPHMEHCHHEM MPOCTBIX HEPTEXHBIX
Y4ETOM  TapMOHM3ALMH | K JIOCTIDKEHHSM POCCHICKMX MATEMAaTHKOB M pOCCHifcKoi | MHCTPYMEHTOB; BBIIOJHSATE (BBIHOCHBIC) IUIOCKHE YEPTEKM W3 PHCYHKOB MPOCTBIX OOBEMHBIX
MEXHAIIMOHAIBHBIX A | MaTEMaTHYECKOM IIKOJBI, KMCIOJb30BAaHUE JTHX JOCTIKEHUH B ¢uryp: Bun cBepXy, COOKy, CHH3Yy, CTpPOMTb CEYEHMs Tel BpAINEHWs; W3BJIEKATh,
MEKPEITHTHO3HBIX JPYTHX HAyKax, TEXHOIOTHSX, chepax SKOHOMHUKH; 3) AYXOBHO- | MHTCPIPETHPOBATH M NPEOOPA3OBBIBATE WHPOPMALMIO O NPOCTPAHCTBEHHBIX I€OMETPHYECKHX
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OTHOIICHHUH, TPUMEHSATH
CTaH/apPTHI
AQHTUKOPPYIIIHOHHOT O
MOBEJICHUS

HPABCTBEHHOT0 BOCHUTAHHUS: OCO3HAHHE yXOBHBIX IICHHOCTCH
poccuiickoro  Hapoja, C(GOPMHUPOBAHHOCTh  HPABCTBEHHOT'O
CO3HAHUS, 3TUYCCKOrO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYCCKUM
MPUMEHCHUEM JOCTIKCHHHA HAyKH U JCSATEIBHOCTHIO YYEHOTO,
OCO3HaHHWE JIMYHOTO BKJaJa B [OCTPOCHHE YCTOMYHUBOTO
Oymymiero; 4) 3ICTETHYECKOr0 BOCHUTAHMSA: OSCTCTHYECKOE
OTHOIIICHWE K MHpPY, BKIIOYAsS OCTETHKY MaTeMaTHIECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEUICHUH, pacCyKICHUH,
BOCTIDHAMYHMBOCTh K MaTEeMAaTHIEeCKUM AaCIHEeKTaM pa3IMIHBIX
BHJIOB HCKYCCTBA;

OK 07. CopeiicTBoBaTh
COXpaHEHHIO
OKpYyKaromiei cpensl,
pecypcocOepeKeHuIo,
NPUMEHATh 3HaHUS 00
W3MECHEHHUHU KJIMMaTa,
NPUHLUIBL  OEPEKITNBOTO
MPOU3BOJICTBA,

3¢ (eKTUBHO JEHCTBOBATH
B Ype3BBIYaHHBIX
CHUTYalHUsIX

7)  3KOJOTMYeCKOro BOCHUTAHHMA:  CPOPMHUPOBAHHOCTH
9KOJIOTHYECKONH KyJIbTYpHl, TOHMMAHHE BIHMAHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB Ha COCTOSHHE NPUPOJHOW U
COLMANbHONW Cpefibl, OCO3HaHHE TIJI00AIbHOTO  XapakKTepa
OKOJIOTMYECKHX  NpOoOJieM, OpUEHTalus Ha I[pUMEHEHHE
MaTeMaTHYECKUX 3HaHUI [UId peleHus 3ajad B o6jacTu
OKpy>Karouleil cpejpbl, MJIAHUPOBAHUE IMOCTYNKOB U OLIEHKHU HX
BO3MOYKHBIX MOCIEACTBUN AJIS OKPYXKAOLIEH cpebl;

OK 08. Hcmoas3oBaTh
cpencTaa (uzngeckoit
KYJIBTYPHI IS
COXpaHCHHS u
VKpeIUICHUST 3I0POBBS B

npotecce

npodeccnoHambHOMI
JIeSTeIbHOCTH u
HOJJIepIKaHHS
HEOOXOJUMOTO  YPOBHS
(uzndeckoit
HO/rOTOBJICHHOCTH

5) ¢usuyeckoro BocmuTaHHA: CHOPMHPOBAHHOCTH YMECHHSA
NPUMEHATh MaTeMaTH4ecKHe 3HAaHWA B MHTEpecax 340pOBOTO H
6ezomacHoro oOpa3a JKM3HH, OTBETCTBEHHOEC OTHOIICHHE K
CBOEMY 3JI0POBBIO (3/710pOBOE THTaHWE, COAJTAHCUPOBAHHBIN
PeKMM  3aHATHH W OTABIXa, peryjsipHas  (usndeckas
AaKTUBHOCTH), (PM3UUECKOE COBEPIICHCTBOBAHUE MNPH 3aHATHAX
CHOPTHUBHO-03/I0POBUTEIBHON NESATEIBHOCTIO

(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 CBOHCTBAMHM OHHM OOJIQAIOT; MPUMEHSTH IPABUIIO
napaijesenunesa; onepupoBaTh MOHATUIMU: JE€KapTOBBl KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJlb BEKTOPa, pPaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, Yrojl MEXAYy BEKTOpaMH,
CKaJIIPHOE TPOW3BEACHHE BEKTOPOB, KOIIMHEAPHbIE M KOMIUIAHAPHBIE BEKTOPHI;, HAXOAUTH
CyMMY BEKTOPOB ¥ TIPOM3BEICHHE BEKTOPAa HAa YHCIO, Yrold MEXIy BEKTOpPaMH, CKalSIpHOE
MPOM3BEACHHE, PACKJIAIBIBATh BEKTOP II0 JIBYM HEKOJTMHEAPHBIM BEKTOPaM; 3a/1aBaTh TNIOCKOCTh
YpaBHEHHEM B J[EKapTOBOHW CHUCTEME KOOPAMHAT; INPHUMCHATh I'€OMETpHUYECKHEe (aKThl IS
pELICHUsI CTEPEOMETPHUYECKHX 3a/ad, MPEAINOIaralomnX HECKOJIbKO MIaroB PELICHUs, €CIn
YCIIOBUSI IPUMEHEHNS 331aHbl B SIBHOW (opMe; peliaTh NpoCTeHIIne TeOMeTPHYECKUE 3a1a4l Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAa; pemaTh 3aJaud Ha  JI0Ka3aTelIbCTBO
MaTeMaTHYeCKHX OTHOLICHUH W HaXOXJCHHUE TI'€OMETPUYECKHX BEJIMYMH 10 00paslnam HiH
aNropuT™MaMm, NPUMEHSS W3BECTHBIE METO/IBI IIPU PELICHUH CTaHJAPTHBIX MaTeMaTHYEeCKHX 3ajay;
MPUMEHSTh MPOCTEHIINe MPOrpaMMHBIE CPEICTBA U 3NEKTPOHHO-KOMMYHHKAIIMOHHbBIE CHCTEMBI
IPU  pEIIEHHH  CTEepPEeOMETPUYECKMX  3a/Jad; MNPHUBOAWUTH INPHUMEPH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B NPHUPOJE M KNU3HHU, DPACIO3HABATh INPOSBICHHE 3aKOHOB TI'€OMETPUH B
HCKYCCTBE; IIPHUMEHSTh MOTyYCHHBIC 3HAHUS HA MPAKTHKE: aHAJTM3UPOBATh PEAIbHBIC CUTYalluu U
NPUMEHATh  HM3YYEHHbIE TIOHATHS B  IIPOIECCe IIOMCKAa  PEIICHHS  MaTeMaTHYeCKH
c(OpMyIMPOBAaHHOHW MPOOIEMBI, MOJCIUPOBATh pEATbHBIE CHTYallMH Ha SI3BIKE TE€OMETPHH,
HCCIIE0BaTh IOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHHEM TI'€OMETPHUYECKHX MOHSITHH W TEOpeM,
anmapaTa anreOpbl, pemarh NPaKTHIeCKHe 3a/[auy, CBSI3aHHBIC ¢ HAXOXKICHHEM T'€OMETPHUCCKUX
BEJIMYHH.
BEPOSATHOCTDb U CTATUCTHUKA

YHUTATh U CTPOUTH TAOJIUIIBI M JJUarPAMMBI; ONIEPUPOBATH MOHATHAMU: CpellHee apUPMETHIECKOE,
MelnuaHa, HauOoJbllee, HauMeEHblIee 3Ha4YeHHe, pa3Max MaccuBa YHCIOBBIX JIaHHBIX;
ONEpHpOBATh TOHATHAMHU: CIIy4yalHBIM JKCHepuMeHT (ONBIT) M Ciy4yaiiHoe coObITHE,
3JIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM MCXOJ) CIYyYalHOTO OIbITAa, HAXOAWTH BEPOSITHOCTH B
OIIBITaxX C PaBHOBO3MOKHBIMM CIYYalHBIMU COOBITHSIMH, HaXOJUTh W CPaBHHBATh BEPOSTHOCTH
COOBITHH B M3YYEHHBIX CIIy4allHBIX SKCIIEPUMEHTaX; HAaXOAWTh W (HOpMyJIMpOBATH COOBITHS:
nepeceyeHrNe W OOBEAMHEHWE JaHHBIX COOBITHH, COOBITHE, NPOTHBOIOJIOKHOE JTAHHOMY
COOBITHIO, TIOJIB30BATHCS AUarpaMMamMi OJifniepa ¥ (QOPMYJIOH CIIOXKEHUS BEpOATHOCTEH NpH
peLIeHNH 3a/a4; OIEpPHPOBAaTh IOHSATHAMH: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C TOMOIIBIO TNpaBWja YMHOXEHHS, C IOMOIIBIO JIepeBa CIIy4aifHOTo
OTBITA; MPUMEHATH KOMOMHATOPHOE NPABWIO YMHOXKEHHS NpPU PEIIeHHH 33a/ad; ONEepHUpOBATh
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:
Cily4JaiiHas BeJIMUMHA, pacIlipeieJIeHue BEPOATHOCTEH, AUarpaMma pacipeieliCHusI.

CpaBHMBATb BEPOSATHOCTU 3HAYCHUI cnyqaﬁﬁoﬁ BCJIMYHUHBI IO pacHpeACICHUIO WJIN C MMOMOIIbBIO
JAuarpamMm; OIICPUPOBATH IMMOHATHEM MATEMATUYCCKOT'O0 OXWUAAHUA, NPUBOAUTHL IPHUMEPLI, KaK
MNPUMEHACTCA MATEMATHYCCKOC OXHUJIAHUC cnyqaﬁﬂoﬁ BCJIIMYMUHBI HAXOOUTh MAaTCMATHYCCKOC
OXHUJAaHUEC IO JAHHOMY paCIpEACICHUIO; UMETh MPEACTABJICHUC O 3aKOHE OOJIBIINX HHUCCJI;, UMCTh
MpEACTABJICHHUC O HOPMAJIBHOM PACIIPCACIICHNH.
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HeJ’IeBLIe OPUECHTHUPLI PE3YJbTATOB BOCIIMTAHUSA HA YPOBHE CPEIAHET0 0611161"0 06pa30BaHl/Iﬂ

IlesieBbIe OpHEHTHPBI

Fpamaﬂckoe BOCIIMTAHUE

OCO3HAHHO BBIPAXKAIOIIMKA CBOK POCCHUICKYIO TPAXKIAHCKYIO NPUHAMICKHOCTh (MACHTHYHOCTH) B MOJHUKYJIHTYPHOM, MHOTOHAIIMOHATHPHOM M MHOTOKOH(ECCHOHAIBHOM POCCHICKOM
oOmiecTse, B MUPOBOM COOOIIECTBeE.

Co3Haromuii CBOe eIMHCTBO ¢ HapoxoM Poccun Kak HCTOYHHKOM BIIACTH U CYOBEKTOM THICSUSIETHEH POCCHICKOM rocy1apcTBEHHOCTH, ¢ PoccuiickuM rocyjapcTBOM, OTBETCTBEHHOCTh 32 €T0
pa3BUTHE B HACTOSILEM U OYAyILEeM Ha OCHOBE HCTOPUYECKOTO MPOCBELICHUs, COPMUPOBAHHOTO POCCUICKOTO HAIMOHAIBHOTO HCTOPHYECKOTO CO3HAHMUS.

[IposBnsronINii TOTOBHOCTH K 3aIUTe POIMHBI, CIIOCOOHBIN apryMeHTHPOBAaHO OTCTAMBATh CYBEPEHUTET M JOCTOMHCTBO Hapoaa Poccum u Poccuiickoro rocynapcrsa, COXpaHsTh U 3aIIUIIATh
HCTOpPHYECKYIO MpaBay. OpHeHTUPOBAHHBIH Ha aKTHBHOE TPAKIAHCKOE YIacTHE HAa OCHOBE YBa)KECHHS 3aKOHA M TIPABOIIOPAIKA, IPaB U CBOOO COTPaXKIaH.

OCO3HaHHO U JESATEIbHO BBIPAXKAIOUIUN HEIPHUSITHE JII000H AUCKPUMUHAIIMU 110 COIMAIbHBIM, HAIMOHAIBHBIM, PACOBBIM, PEJIMTHO3HBIM IPU3HAKaM, NPOSBICHUI SKCTpeMU3Ma, TeppopU3Ma,
KOPPYIIUH, aHTUTOCYIAPCTBEHHON ESTEIbHOCTH.

OO6nagaronyii ONBITOM IPaKJAHCKON COLMAIbHO 3HAYMMOM AEATENBHOCTH (B YIEHHUECKOM CaMOYIIPaBICHUH, BOJOHTEPCKOM JIBI)KCHHUH, SKOJIOTHUCCKHUX, BOCHHO-TATPHOTHYECKUX U IPYTHX
00beMHEHHUSX, AKX, IPOrpaMMax).

Hanl/IOTl/I‘{eCKOB BOCIIMTaHHUE

Bripaskaronuii CBOIO HallMOHAJIBHYIO, STHUUECKYIO IIPHHAUICKHOCTD, IPUBEPIKEHHOCTh K POJAHOU KYJIBTYpe, II000Bb K CBOEMY HapoJy.
Co3Hamui TPUYaCTHOCTh K MHOTOHALIMOHAJIbHOMY Hapoay Poccuiickoit @enepanun, Poccuiickomy OTedecTBy, pOCCUHCKYIO KYIbTYPHYIO UACHTHY HOCTb.

[IposBnsronuii nesTenbHOe IEHHOCTHOE OTHOILIEHHE K HCTOPUYIECKOMY U KYJIBTYPHOMY HACIEIHIO CBOETO U IPYTUX HapoaoB Poccuu, TpanumusM, npa3gHuKaMm, NaMITHUKaM HapoJIOB,
MIPO’KMBAIOIINX B POJHOI cTpane — Poccum.

[MposiBnsironuii yBakeHHE K COOTEYECTBEHHHKAM, ITPOKUBAIOLINM 32 PYOEKOM, MOJJIEP)KUBAIOIIMH UX MPaBa, 3alIUTY UX HHTEPECOB B COXPAHEHUH POCCUICKOM KyJIbTYPHOI HACHTHYHOCTH.

I[yXOBHO-]—[paBCTBeHHOB BOCIIMTAHHUE

HpOHBJ’IHIOH.II/Iﬁ MNPUBCPIKCHHOCTh TPAAUIHOHHBIM AYXOBHO-HPABCTBCHHLIM LECHHOCTAM, KYJIbTYPC HApOAdOB Poccunm ¢ Y4€TOM MHUPOBO33PEHYCCKOTIO, HAITMOHAJIBHOTO, KOHq)eCCI/IOHaJ'ILHOFO
CaMOOTIPEACIICHH .

ﬂCﬁCTByIOHlHﬁ u OI.[GHI/IBaIOH.[I/Iﬁ CBOC MOBCJICHNUEC U MOCTYIIKH, HOBCACHNUC WU MOCTYNKU APYIUX J'IIOZ[Cﬁ C TIO3UITHIA TpaAUIIMOHHBIX pOCCHﬁCKHX AYXOBHO-HPAaBCTBEHHBIX L[GHHOCTGI\/’I U HOPM C
OCO3HAHUEM IIOCJICACTBUI TOCTYIIKOB, JACATCIIbHO Bmpama}omnﬁ HECTIPUATUC AHTUTYMAHHBIX U aCOIIUAJIbHBIX MMOCTYIIKOB, MOBEACHUS, IIPOTUBOPECHALIUX 3TUM LIECHHOCTAM.

HpOHBJ’IHIOH.II/Iﬁ YBAXXCHUC K JKXU3HU U NOCTOMHCTBY KaXXJAOI'0 4YCJIOBCKaA, CBO60,I[€ MHPOBO33PEHYCCKOTO BLI60pa U CaMOOIIPCACIICHUSA, K NPECACTABUTCIIAM PA3JIMYHBIX 3THUYCCKUX TPYIII,
pennmﬁ HapoJa0B POCCI/II/I, X HAHUOHAJIBHOMY JOCTOUHCTBY M PEJIMTHMO3HBIM YyBCTBaAM C YUYETOM CO6J'IIOL[GHI/ISI KOHCTUTYIIMOHHBIX ITpaB U CBO6OI[ BCEX I'paxKJaaH.

[Tonnmaromuii U AEATENHHO BBIPAXKAIONIMA IEHHOCTh MEXPETUTHO3HOT0, MEXHAIMOHAIBHOTO COTJIacus JIOAEH, HapoAoB B Poccuu, crmoCOOHBIM BECTH AMATOr C JIFOJABMHU Pa3HBIX
HAIIMOHAIBFHOCTEH, PETMTHO3HOW MPHUHAIICKHOCTH, HAXOTUTH OOIIHE e U COTPYIHUYATH IUTS UX JOCTIDKCHHS.

OpHQHTHpOBaHHLIﬁ Ha CO3J1aHuC yCTOﬁ‘IHBOﬁ CEMbH Ha OCHOBC pOCCI/II‘/'ICKI/IX TPpaJUIIMOHHBIX CEMEMHBIX HGHHOCTGI\/'I; IIOHUMAaHHUH 6pa1<a KaK COr03a MYXYHUHbBI U JKCHIIUHBI JJI1 CO30aHuA CCMbH,
POXKACHUS U BOCIIUTAHUSA B CEMbE z(eTeﬁ; HCHIPUATUA HACWIIHA B CEMbBE, yX01a OT pOﬂI/ITCJ’IBCKOﬁ OTBCTCTBCHHOCTH.

O6na[1a10m1/1171 C(l)OpMHpOBaHHLIMI/I npeACTaBJICHUAMU O ILEHHOCTU W 3HAYCHHUU B OTE€UECTBEHHON U MHpOBOﬁ KYJbTYpPE SA3BIKOB W JHUTECPATYPbl HApOAOB POCCI/II/I, ,HeMOHCTpI/IpyIOHII/Iﬁ
YCTOfIQHBLIﬁ HMHTEPEC K YTCHUIO KaK CPCACTBY IMO3HAHU S OTEUYECTBEHHOU 1 MHpOBOﬁ I[yXOBHOfI KYJIbTYPBI.

JcTeTHYEcKOe BOCIUTAHNE




Beipakaromnuii MoHMMaHHe IIEHHOCTH OTEYECTBCHHOTO U MHPOBOTO HCKYCCTBA, POCCHHCKOTO M MHPOBOTO XYI0KECTBCHHOTO HACIICITHS.

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

[TposIBASIFOLIHIA TOHUMAHUE XYI0KECTBEHHOM KYIBTYPhI KaK CPEJCTBA KOMMYHUKAIIMU M CAMOBBIPAKEHUSI B COBPEMEHHOM OOIIECTBE, 3HAYEHUE HPABCTBEHHBIX HOPM, IIEHHOCTEH, Tpauiuii B
HCKYCCTBE.

OpHEHTHPOBAHHBIN HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAXKEHUE, PEATH3AIIMI0 TBOPUECKUX CIIOCOOHOCTEH B PasHBIX BHIAX MCKYCCTBA C YUETOM POCCHHMCKHX TPAJHUIMOHHBIX 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. 4..
TEOPETUIECKOE O0yUCHUE 53
MPAKTHYECKHUE 3aHATHUS 87
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlePKaAHME 58
BT. Y..
TEOPETUIECKOE O0yUCHUE 25
PAKTUYECKHE 3aHATH 33
IIpome:kyTounas arrecraums B popme 1udpPpepeHUpPoOBaHHOIO 3a4eTa 2
IK3aMeHa B 2 ceMecTpe 12
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2.2 TemaTH4yeCcKHUii IJIaH U cOePrKAHUE YUeOHOM U CIIUNIMHBI
B.03 MaremaTrnka

Coaepsxanue yueOHOro MaTepuaJa (OCHOBHOe H NPodeccHOHATBLHO-OPHEHTHPOBAHHOE), DopmupyemMble
HaumeHoBaHMe pa3iesioB U TeM . O0beM yacoB
J1a0opaTopHble M NPAKTHYECKHUE 3AHATHS, IPUKJIAJAHONH MOAY./Ib (IPU HAJTHYUH) KOMIICTCHIIHH
1 2 3 4
1 cemectp 98 u.: T-38 u., 13 - 60 u. (Buarouas [IOC 23 u.: T- 12 4., I13 - 11)
Ba3oBblilt MOIYJIb ¢ IPodecCHOHATHEHO-OPHEHTHPOBAHHBIM COleP KAHNEM
Beenenue IIpakTHYecKue 3aHATHSA 0/2
CrapToBasi AUATHOCTHKA — BXOJIHOM KOHTPOJIb 3HAHHUI 10 MaTeMaTHKe 2 OK 03
PA3JEJ 1. AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 108 (40(14)/68(15)) OK 01
Tema 1.1. MHoxecTBa Conep:xaHue y4e0HOro MaTepuaJia 2(2)/4(2) OK 02
PAHOHAILHBIX H MHOKeCTBO, ONepaluy HaJ MHOkKecTBaMu. Jluarpammsl Ditnepa—BenHa. OK 03
AeHCTBUTEJIbHBIX YHCel. Panmonansupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC IIPOOW, TMPOILCHTHI, OECKOHEYHEIE OK 04
PanuonanbHble ypaBHeHHS U nepuoAndYecKue npodu. ApudmMeTndeckne orepanud C palHOHATBHBIMH  YHCIIAMH, OK 05
HepaBeHCTBA npeoOpa3oBaHus YHCIOBLIX BhIpakeHH. [IpuMeHeHre ApoOed U MPOLEHTOB sl PeHICHUs IIK 2.2
MPHUKJIIHBIX 33184 U3 Pa3IMIHBIX OTPACIICH 3HAHUI U PEATbHOM JKH3HH. 2 IIK 3.2
HeiictBurenpHple Yrcna. ParpioHanbHBIE W WppalWiOHAIBHBIE dYWCiIa. ApHpMETHYECKHe KK.1
omepauuu C JeHCTBUTENBHBIMH uuciamMu. [IpuOMMkEHHBIE BBIYHMCICHUS, TpaBHIIA KK.4
OKpYTJIEHUS], IPUKHUJIKA U OLIEHKA pe3ysibTaTa BBIYMUCICHUN. TOXIECTBa M TOXKIECTBEHHBIE KK.5
npeoOpa3oBaHus. YpaBHEHHE, KOpeHb ypaBHeHMsA. HepaBeHCTBO, peleHHe HEpaBEHCTBA.
MeTo UHTEPBAJIOB.
IIpakTHYecKue 3aHATHSA 4
Penrenue 1ienbix v ApOOHO-pAIMOHATIBHBIX YPaBHEHHI 1 HEPAaBEHCTB 2
IpogeccnoHaIbHO-OPHEHTHPOBAHHOE  cojep:kaHmMe. Orepalii ¢ = MHOXKECTBAMH. 2
Pemenne npukiIagHbIX 3a1a4
Tema 1.2. ®ynkuuu u rpadpuxu. | llpakTuyeckue 3aHaTHS 0/4
CreneHsb ¢ meJbIM MoKa3saTeaeM | [icronb30BaHue UGPOBBIX PECYPCOB ISt IOCTPOeHHSI TPaPuKoB PYHKINU M H3YYCHHUS UX 4
CBOICTB
Tema 1.3. ApudmeTuueckuii Copep:xkanue yuyeGHOro MaTepuaJia 2/6
KOpPEeHb N—0M CTENEeHH. ApudmeTrrueckuii KOpeHb HaTypalbHON cTerneHu. JleHcTBUs ¢ apuMETHIECKUMHU KOPHSIMH 2
HppanuoHanbHble yPABHEHUSI U | N—Oi CTEIEH.
HepaBeHCTBA IIpakTH4eckune 3aHATHSA 6
Pewienne nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB. 4
CpoiicTBa 1 rpadyK KOpHS N-0i CTENECHU 2
Tema 1.4. ®opmyasl Conep:xanue y4e0HOT0 MaTepuaJia 6(0)/8(2)
TPUTOHOMETPHH. CHHyC, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHI€HC
Tpuronomerpuyeckue YHUCIIOBOTO apryMeHTa. Tpuronomerpuieckas OKPY>KHOCTBb, oTpe/ieTieHne 6
yYpPaBHeHUs! TPUTOHOMETPUYECKUX (YHKIMH YUCIOBOTO aprymeHTa. OCHOBHBIE TPHUTOHOMETPUYECKHE

bopMybI.
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Tpuronomerpudeckne (GyHKINH, WX CBONCTBa M rpaduku. [IpuMepsl TpPUTOHOMETPHYECKUX
HEPaBEHCTB.

IIpakTHyeckune 3aHATHS 8
[TpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHHH. 4
Perienue TpUroHOMETPUYECKUX YPaBHEHHH 2
IIpodeccnonaTbHO-OPHEHTHPOBAHHOE cojep:kanHue. OmnucaHne IPOM3BOACTBEHHBIX
MIPOIIECCOB C TOMOINBI0 rpadukoB (pyHKIHIA. Mcmonp30BaHne CBOWCTB TPUTOHOMETPHYECKUX 2
byHKIMI B IpodecCHOHANBHBIX 3aadax
Tema 1.5. IlocaenoBateabnoctu u | [lpodeccnonaibH0-0pHeHTHPOBAHHOE coiep:kaHue. [IpakTnyecKkne 3aHITHSA 0(0)/4(2)
MPOrpeccuu HVcrionp30BaHMe IPOTPECCHH IS PEIICHUS PeTbHBIX 3a/1a4 MPHUKIIaJHOTO XapakTepa 2
KontponpHas paborta 2
Tema 1.6. CteneHsn ¢ Conep:kanue y4eOHOr0 MaTepuaJia 8/10
PAalMOHAIBHBIM IOKa3aTejJeM. | CTeneHb ¢ palMoHATBHBIM MMoka3areseM. CBOWCTBA CTEICHH. 8
IMoka3zareabHast QyHKIUS. IIpakTH4yeckne 3aHATHUSA 10
IokazaTe/bHbIC YPABHEHUS U IIpeoOpazoBaHue BEIPAKEHUA, COJIEPIKAIIUX PAIMOHAIBHBIC CTEIICHH. 2
HepaBeHCTBA IlokxazaTenpHble ypaBHEHUS U HEPABEHCTBRA. 4
[TokazarenbHas QyHKIMSA, €€ CBOHCTBA U rpaduK 4
Tema 1.7. Jlorapudmuyeckas Copep:xkanue y4eGHOro MaTepuaia 4(2)/8(0)
¢yuxums. Jlorapugmuueckue Jlorapudm uncina. JlecITHIHBIC M HATYPAJTbHEIC JTIOTapH(MEI. 2
YPaBHEHUsI U HepPaBeHCTBA IIpodeccuonaIbHO-OPHEHTHPOBAHHOE  cojep:kaHmMe. [IpumeneHue  norapudma. 2
Jlorapudmudeckas cniupaib B npupoje. Ee MaTemaTuueckue cBoMcTBa
IlpakTHyecKue 3aHATHSA 8
[Ipeobpa3oBaHue BEIPAXKEHHH, COJIEPIKAIIUX JIOTAPHDMBI. 2
Jlorapudmudeckre ypaBHeHHsI M HEPaBEHCTBA. 2
Jlorapudmudeckas QyHKIHsI, e€ cBOWCTBA U rpaduk 4
Tema 1.8. [Ipon3Boanasi. Conep:kaHue y4e0OHOT0 MaTepHaJia 8(0)/8(1)
IIpumeneHue Mpon3BoOIHOI HemnpepriBable GyHKIMU. MeTOa MHTEPBAIOB ISl PEIICHHST HEPABEHCTB.
[IpousBoanas yHkiun. ['eomeTprudeckuii 1 GU3NIECKHIA CMBICT IIPOU3BOTHOM. 8
[MpousBoaHbIE dreMEHTapHBIX (QyHKIUH. [Ipon3BogHAs CyMMBI, MPOU3BEACHUS, YACTHOTO
(GYHKITHIA.
IIpakTHYecKkue 3aHATHSA 8
[TpuMeHeHre PON3BOIHON K MCCIIEIOBAaHHIO (DYHKIIMH Ha MOHOTOHHOCTh M OKCTPEMYMBL. 2
[TpuMeHeHre PON3BOIHON K MCCIEIOBAHHIO (DYHKIIMH Ha MOHOTOHHOCTh M OKCTPEMYMBL. 1
I[podeccnonaibHO-OpHEHTHPOBAHHOE cofepxkaHue. Haxoxaenue HaumbOoyblIero U 1
HaMMEHBILET0 3HaYCHUs] QYHKIMH Ha OTPE3Ke.
[IpumeHeHne MPOU3BOIHOM ISl HAXOXK/ICHHST HAWITYYIIIETO PEIICHNS B IPUKIIAIHBIX 33/1a4aX, 4
JUTSL OTIpeJIeNICHHsI CKOPOCTH TPOIIecca, 331aHHOT0 GopMYyJiol MK rpaduKkoM
Tema 1.9. MuTErpa u ero IIpodeccHoHATIHLHO-OPHEHTHPOBAHHOE COAePKAHUE 2(2)/4(4)
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NpUMEeHEeHns ITepBoobpasnas. Tabnuia mepBooOpa3HbIX.
WHaTterpan, reoMerpudeckuii u Quswdeckuid cmbicn uHTerpanda. Popmymna HeroTona - 2
JleiiOHuna.
IIpakTHYecKkue 3aHATHSA 4
Brruncnenne unterpana mo ¢popmyine Herorona—JleitOnuma Pemenne 3amay Ha MpuMeHEeHNE 4
WHTeTpasia sl BRIYUCIeHNs (PU3MUecKUX BETUYXH | IUIomaaeh
Tema 1.10. HatypaabHble 0 IIpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 6(6)/2(0)
neJble Yuc/ia HatypanbHbie u nesbple Yrcia B 3a1a4ax U3 pealbHOM KU3HH. 6
[Ipu3HaKy JETUMOCTH IEIBIX YHUCEI
JAunddepeHnupoBaHHblii 3a4eT 2
Hroro 3a 1 cemectp 98(38(12)/60(11))
2 cemectp 114 u.: T-40 4., 113 - 62 u. (Brarwuas [IOC 35 u.: T- 13 4., I13 - 22)+ 12 TTA
Tema 1.11. Cucrembl IIpodeccnonalbHO-OPHEHTHPOBAHHOE COAEP:KAHUE 2/8
ypaBHeHuii. CocTaBjieHne u CucreMbl TMHEWHBIX YpaBHEHUH. 2
penienue npoecCHOHANbHBIX | [IpakTHyecKHe 3aHATHS 8
3aa4 ¢ IOMOIIbI0 YPABHEHU I Penenre npukIIaHbIX 33]1a4 C TOMOIIBI CUCTEMbI TUHEWHBIX YPaBHEHHUH. 2
CucreMBl W COBOKYITHOCTH MEJBIX, PAIlOHANBHBIX, WPPAIMOHANBHBIX, ITOKa3aTeNbHBIX, 2
JorapupMUIECKUX YpaBHEHUH U HEPABEHCTB.
Hcnonp3oBanue rpadukoB GyHKIMNA AJIs1 pelieHHs] YPaBHEHUHA U CUCTEM. 2
[IpumeHneHne ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTeMAaTUIECKIX 3a7ad U 3a7a9 1
W3 Pa3IMYHBIX 00JIaCTe HAYKH U peaTbHON JKHU3HH
PerieHne TeKCTOBBIX 33124 MPO(ECCHOHATBHOTO COJICPKAHUS 1
PA3JEJI 2. IT'EOMETPUSA 66 (30(11)/36(12)) OK 01
Tema 2.1. BBegenne B Coaeprxanue y4eO0HOro0 MaTepuaJia 6/0 OK 02
CTepeoOMEeTPHI0 OCHOBHBIE MOHATHS CTEPEOMETPHM: TOUKa, MpsMas, IUIOCKOCTb, MPOCTpaHCTBO. lIpaBuia OK 03
M300pakeHUs Ha PUCYHKAX: H300paKEHUs TUIOCKOCTEH, MapaUIe/IbHBIX MPSMBIX (OTPE3KOB), OK 04
cepenuHbl oTpe3ka. [loHSATHS: TepeceKaronuecs IUIOCKOCTH, MEpPECEKaAoIMecs mpsMas U OK 05
TUIOCKOCTb. 4 K 2.2
3HaKOMCTBO C MHOTOTpaHHUKaMH, H300paXKeHHEe MHOTOIPAaHHMKOB Ha PHCYHKaX, Ha IK 3.2
MPOCKIIMOHHBIX YepTexax. HadanbHble CBEICHUs O KyOe W MHpamuie, WX Pa3sBEPTKU U KK.1
Moienu. CedyeHHnss MHOTOTPaHHUKOB. KK.4
I[MpogeccnoHaTLHO-OPUEHTHPOBAHHOE colep:kaHMe. [loHsATHe 00 aKCHOMAaTHYECKOM 2 KK.5
IMOCTPOCHNU CTCPCOMETPHH:. AKCHUOMBI CTEPCOMETPHHU U CIICACTBUSA U3 HUX.
Tema 2.2. [IpsimMbie U IIockocTH | IlpodeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/lEPKAHNE 4/8
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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 NHpaMuia, I'paHd M OCHOBAaHUE NHPaMUAbl; OOKOBask M IOJIHAS
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 MaTepuasa

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, paaWyc, OUAMETp; IUIOMAAb IOBEpXHOCTH cdeprl. BiamMHuoe
pacmonoxenue cepsl M INIOCKOCTH; KacaTesbHas MIIOCKOCTh K cepe; miomans chepsl. 2
N3o0paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHus mapa
HunwHaaprdeckass TOBEPXHOCTb, OO0pa3yloue IMWIMHAPUYECKOW 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 WIIN MEPICHIUKYISIPHON OCH IIUITUHAPA)
KoHnueckasi MOBEpXHOCTh, OOpa3yloIIie KOHHYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOU MTOBEPXHOCTH.
Konyc: ocHoBanme W BepmimHa, oOpasyiomas W OCh; IUIOIMIaab OOKOBOH M ITOJHOMH
MOBEPXHOCTH. YCEUCHHBIH KOHYC: O0Opa3yloliue W BBICOTA; OCHOBaHMS W OOKOBas 1
MTOBEPXHOCTb.
N3obpaxenne KoHyca Ha IIIOCKOCTH. Pa3BépTKa KOHYCA.
CeueHusi KoHyca (IJIOCKOCTBIO, MapajUIeIbHOW OCHOBAaHHIO, U IIOCKOCTBIO, MPOXOISIICH
4yepe3 BepIInHY)
KomOwuHamus Ten BpaieHusi ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OITUCAHHBIA OKOJIO chepsr; 1
ctepa, BIIMcaHHasi B MHOTOTPAHHUK WJIM B TEJIO 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 mpocTpaHcTBe. COOTHOINICHHS MEXAY IUIOMAISIMHU ITOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN
Tema 2.9. BekTopsI 1 Coaepxanue y4eO0HOro MaTepuaJia 2/8

KOOP/AMHATHI B MPOCTPAHCTBE Bekrop Ha miockoctd u B mpoctpancTBe. CIOXKEHNE W BEIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4Hclo. Pa3noxeHne BeKTopa 1Mo TpEM HEKOMILIAaHAPHBIM BekTopaM. [IpaBuiio 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 o pazgeny «I'eomerpus» 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 [IpencTaBueHre NaHHBIX C MOMOWIBI 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 1 | [IpaKkTHUecKHe 3aHATHS 0/2 1K 2.2
ciay4aiHble COObITHS, ONBITHI ¢ | CityyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4alHbIC COOBITHS. DJIEMCHTapHbIC COOBITHS 1K 3.2
PaBHOBO3MOKHBIMHU (ucxogpr). BepostHocTh ciywaiftHOro coObITHA. BeposTHOCTH COOBITHH B ONBITaX C 1 KK.1
3J1eMEeHTAPHBIMHU HCX0AAMH PaBHOBO3MO>XHBIMHU 3JIEMEHTAPHBIMH COOBITHAMHU. KK.4
[IpakTHueckas padora KK.5
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
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IV | YueOHO-MeTOAMYECKHE MATEPHAJIBI N0 TMCIUILIHHE

Marepuaiibl 10 TEOPETUYECKOM YaCTH TUCIUTIIINHBI

MaTepI/IaJ'IBI K OPAKTUYCCKUM 3aHATHAM 10 JUCHHUIIJINHEC

w(N |-
SIS D=]

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 KOpaiit, 2026. — 241 c.

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

MPAKTUKYM JUIsl CpeiHero npodeccuoHalbHOro oopasoBanus / A. A. BacuibeB. — 2-e u3[., UCIp.
u gorn. — Mocksa : U3natensctBo FOpaiir, 2026. — 224 c.

3. Manyrun, B. A. Teopusi BeposiTHOcTel : yuyeObHOe mocoOue A CpeaHero
npodeccnonansHoro oopazoBanus / B. A. Manyrun. — Mocksa : M3narensctBo IOpaiit, 2026. —
266 c.

4, Maremaruka: anredpa ¥ Hayaja MaTEMaTUYECKOT0 aHaIu3a, reomeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro ananusa. 10 kmacc. Y4ueOHUK 1715 0011eo0pa3oBaTeNbHBIX OpraHu3alui
(6a3zoBbIil W yriryOneHHBId ypoBHH). B 2 4. U 1 / A.I'. Mopakosuu [u ap.]; mox pen. A.T.
Mopnkosuya. — 10-e u3g., crep. - MockBa: Muaemo3una, 2021. — 455 c. : n.

o. Matemaruka: anreOpa 1 Hadajga MaTeMaTHYECKOrO aHaJIn3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4eckoro ananusa. 10 xmacc. YueOHUK 11 0011eo0pa3oBaTebHBIX OpraHu3anui
(6azoBbIil M yriyoneHHbld ypoBHH). B 2 u. Y 2 / [AI. Mopakosuu u ap.]; mox pen. AT
MopnakoBuya. — 10-e u3n., crep. - MockBa: Muemo3una, 2021. — 351 c.: ui.

6. Maremartuka: anredpa U Hayajia MaTeMaTHYeCKOro aHalii3a, reoMeTpus. Anredpa u
Hayvaja MaTeMaTH4eckoro ananusa: 11 kmacc: 6a30Bblil ypoBeHb: yueOHUK: 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 MaTeMaTuyeckoro a”anuza: 11 kiacc: 6a30BbIli ypoBeHb: yueOHMK: B 2 yactax. U 2/ A.T.
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 : ITpocserenue, 2022. — 368 ¢. : mn. - URL: https://znanium.com/read?id=432790

9. Mep3znsk, A. I'. Maremaruka. Anrebpa v Hadajna MareMaTH4eckoro aHamumsa : 11
kimacc (0a3oBbI ypoBeHb) : y4yeOHuK: u3ganue B pdf-¢popmare / A. I'. Mepsmsak, . A.
Homwupogsckuid, B. b. Tlonouckuii, M. C. SIkup ; mox pen. B. E. Tlogonsckoro. — 6-¢ u3., crep. —

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

10. Mepansk, A. I'. Matemartuka. I'eomerpus : 10 kiacc (6a30BbIil ypOBEHB) : yU€OHHUK:
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.mocobue i Had. U cperd. mpod.
oOpazoBanusi. — MockBa: Akanemus, 2018.
13. bammvakoB, M.M. Marematuka. COOpHUK 3ama4 mpodUIbHOH HaAINpaBICHHOCTH:
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 mpoBepounbie 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 dus-mat kiacc: caitt. - 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. O0Opa3oBaTenbHblil OpTall s MOATOTOBKM K dK3aMEHaM: CauT.
- URL: https://ege.sdamqia.ru/?ysclid=lpqts21qxp380708246

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

CoNO~wWNE

3.3. YcioBus opraHu3anum y4ed0HOro 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 TEXHOJIOTHMH HCIOIb3YIOTCS B
JIONIOJTHEHHE K OCHOBHOMY Y4eOHOMY IpoLeccy JJIs:

- OpraHM3ali CaMOCTOSITENIbHON paboThl OOydarommxcs (IIpeloCTaBIEHHE MAaTepHalloB B
AJIEKTPOHHON (opMe Ul CaMONOATOTOBKM; OOECleYeHUE MOJArOTOBKM K IPAKTHUYECKUM U
71a00PAaTOPHBIM 3aHATHUSAM, OPTaHU3aLMs BO3MOKHOCTH CaMOTECTUPOBAHUS U JIp.);

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

- OpraHu3alyy TEKYLIEro U MPOMEKYTOYHOI'O0 KOHTPOJISI 00YJarOIIUXCs U JIp.

CMeriaHHOE 00y4YeHHE peann3yeTcs MOCPEICTBOM:

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

- PEeryJsipHOrO B3aUMOJICMCTBUSL TpenojaaBaress C OOy4YaroIMMHUCS C HCIOJIb30BaHHEM
texnosoruit 90 u J1O0T;

- OpraHM3alUy IPYNIOBOM yuebHo nesrenbHocTH oOyuatomuxcs B DMOC komnemxa.

OCHOBHBIMU CpPEJICTBaAMH, UCIIOJIb3YEMBIMHU ISl peaIU3aliy JaHHBIX TEXHOJIOTUH, SIBIISIFOTCS:

—Cucrema mnomnepxkku ydebHoro mporecca I['BIIOY "Kypranckuii memarormueckuit

koyuek", 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.

HpI/I IMPOBCACHUN MHAWBUAYAJIIBHBIX TUCTAHIMOHHBIX 3aHATHH U 3aHSATHH B MaJIbIX rpynmax

UCTIOJIB3YIOTCS HOYTOYKH C CEHCOPHBIM 3KPaHOM, IO3BOJISIOIIME BBIIOIHATH JIIOOBIE 3allUCH Ha
JKpaHe C TMOMOIIbI0 cTwiyca. JIJisi TpOBEACHUS OHJAWH-3aHATHH ¢ OOJBIIOW ayIuTOpHEH
oOyyaromuxcs 000py10BaHbl KAOMHET OHJIAH-00y4YeHHS U KOH(EpeHII-3al.

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM JUCIUILIMHBI

Kontponb u omeHka pe3ylbTaToOB OCBOCHHUS  00IIEO0pa30oBaTEIbHON  JUCIUIUIMHBI

pacKpbIBalOTCA Yepe3 AUCLHUILIMHAPHBIE Pe3yNbTaThl, HAllpaBiIeHHbIE Ha (JOPMUPOBAHKE OOLIUX U
npoeCCHOHATBHBIX KOMIIETEHIIMI M0 pa3/ieiaM U TeMaM COIep)KaHus yueOHOro MaTepHara.

HpeHOI[aBaTeJ'IB OCYHICCTBIACT KOHTPOJb M OLCHKY B IIPOHECCE IPOBCACHHUA TCEKYILICTO

KOHTpOJIsT B (opMe TNPaKTHUECKUX  3aHATHHA, KOHTPOJIBHBIX  paboT, TECTUPOBAHHMSA,

muddepeHIIMPOBAaHHOTO — 3a4eTa, U NPOMEXKYTOYHOW aTrrectanud B (GopMe HdK3aMeHa
[MTPUJIOXKEHUE 1/.

Oomas/npodec

KOMIIEeTCHI U A

CHOHAJIbHAS Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA

OK 01 Pazpen 1: Tema 1.1-1.11 - TECTUPOBAHUE
[IK 3.5 Pasnen 2: Tema 2.1-2.9 - YCTHBIH OIIpOC

Paszgen 3: Tema 1.1-1.13 - MaTEMAaTHYECKUI TUKTAHT

- MHJMBHyalbHAsl CAMOCTOSTENIbHAS padboTa

- IPE/ICTABIICHUE PE3YJIbTATOB MPAKTHUECKUX padOT
- KOHTPOJIbHAs paboTa

- BBITTOJTHEHHE DK3aMEHAMOHHEIX 3aJaHNi

OK 02 Pazgen 1: Tema 1.1-1.11 - TECTUPOBaHUE

Paznen 2: Tema 2.1-2.9 - YCTHBIN OINPOC - MaTEMATUYECKUI TUKTAHT

Paznen 3: Tema 1.1-1.13 - HHAMBUyalbHAsl CAMOCTOSATENbHAS paboTa

- IPEJICTABIICHUE PE3YIIbTATOB MPAKTHYECKUX PadOT

- KOHTpOJIbHas paboTa

- BBIMOJIHEHUE SK3aMEHAIIMOHHBIX 3aJaHUN

- HaOJIIOJIeHne W OIIeHKAa IpoIlecca M PEe3yJIbTaToB
BBINOJIHEHUS 33aJJaHUH, TPEOYIOUIMX HCHOIb30BAHUS
WH(POPMAIIMOHHBIX TEXHOJIOTHH.

- HCIOJIb30BAHUE JIEKTPOHHBIX HCTOUHUKOB.

OK 03 Paznen 1: Tema 1.1-1.11 - BXOJHOH KOHTPOJIb

Paznen 2: Tema 2.1-2.9 - TECTUPOBaHUE

Paznmen 3: Tema 1.1-1.13 - YCTHBIH OIpocC

- MaTEeMAaTUYECKUN TUKTAHT

- MHAWBHyaTbHAsI CAMOCTOSTENbHAS padoTa

- IPEJICTABICHUE PE3YJIbTATOB MPAKTUYECKUX PabOT

- KOHTpOJIbHAs paboTa

- HaOroZleHne 32 XOAOM  BBINOJIHEHMS
WH/IMBUYATBHBIX TIPOCKTOB U OIIEHKA BBITTOTHEHHBIX
MIPOEKTOB;

- BBITIOJTHEHUE DK3aMEHAIIMOHHBIX 33 JaHuN
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OK 04

Paszgen 1: Tema 1.1-1.11
Pasnen 2: Tema 2.1-2.9
Pasgen 3: Tema 1.1-1.13

- TECTUPOBaHUE
- YCTHBIN onpoc
- MaTeMaTUYECKUM TUKTAHT
- IPE/ICTAaBIICHUE PE3YJIbTATOB MPAKTUUECKUX padboT
- KOHTpOJIbHAs paboTa
- BBIIOJTHEHUE YK3aMEHAIMOHHBIX 33JIaHUN
- HaOmrofeHWe 3a OpraHu3alueil KOJUIEKTUBHON
JIeATETbHOCTH
- Ha0JII0/IeHKE 32 POJIbI0 00YYAIOLIErocs B rpyIie

- Ha6J'II-O,Z[eHI/IC 3a 06y‘laIOH_[I/IMI/IC${ Ha ayaAUTOPHBIX
3aHATUAX

OK 05

Pasnmen 1: Tema 1.1-1.11
Pasngen 2: Tema 2.1-2.9
Pasnen 3: Tema 1.1-1.13

- YCTHBIN ompoc

- MaTEeMaTHYECCKUI TUKTAHT

- IPEJICTaBJICHUE PE3YJIbTATOB MPAKTHYECKUX padoT

- HaOJI0IcHUE 3a XOJ0M BBIITOJIHCHUS
WHIUBHUIYaJbHBIX TPOEKTOB U OIICHKA BBITOJIHEHHBIX
MIPOCKTOB;

- TeKylmHi KOHTpoib B (opMe: MOATOTOBKU
COOOILEHUH U pe3eHTalul

- OTKPBITBIC 3aIIMTHI TPOCKTHBIX PabOT

OK 06

- OLIEHKa MPaKTUYECKUuX padoT

- CTYJEHYECKOE CaMOYIIpaBIICHUE

- BOJIOHTEPCKOE JBUKCHHE

- BOCHHO-TIaTPUOTHUYECKHE U IPYTUX 0ObEAMHEHUS
- aKIUU, IPOrPAMMBI

OK 07

- OKOJIOTHYCCKHEC ITPOCKTHI
- OKOJIOTUYCCKHUEC aKIIHMH, JKOJIOTMYCCKUM JECAaHT
- MCpOIPHUATHA 110 O3CTICHCHHUIO TCPPUTOPHUHA

OK 08

- WHTEpIpeTaIus [IEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK B O3J0POBHUTEIBHON ¥ (U3KYIBTYPHOU
JIesATeTbHOCTH;

- (pU3MUHYTKH, aKTUBHBIE TIEPEMEHBI

- JIHU 3/I0POBBSI
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[MPUJIOXEHMUE 1
(oGs3aTenbHOR)

KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA 110
B/1.03 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

| 9
y==-x—6 _ 2 y=—-
A 20 i pYy =X 8l X, T) 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 ewvinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDLI
omeem.

9. (3 Gamna) PpI00sIOB MPOTUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEUYEHHUIO PEKH, 3aTeM OpOCHII SKOpb, 2 yaca JOBWI phIOy M BEpHYJICS 0OpaTHO yepe3 5 yacoB OT
Hayaja myremiecTBus. Ha kakoe paccTOsHHME OT NMPUCTaHW OH OTIUIBLI, €CJIM CKOPOCTh TEUEHUS
peKu paBHa 2 KM/4, a COOCTBEHHast CKOPOCTb JOAKH 6 KM/4?

Texymuii KOHTPOJb MPOBOAATCS BO BpeMs AayAUTOPHBIX 3aHATUN [0 MaTeMaTHKE B
COOTBETCTBUM € y4yeOHBIM IUIaHOM U paboueit mporpammbl O/l «MaremaTHka» MO BCEM paszzeiam
nporpamMmsel. TeKyInid KOHTPOJIb COCTOUT M3 JABYX YacTEW: TEOPETUUYECKON M mpakTudeckoil. [lpu
3TOM 00y4arolrecs NoayvaroT JIBE OTMETKH.

Teopernueckas yacTb IPOXOIUT B (POPME YCTHBIX OTBETOB: OOYYaIOIUECS BBITATUBAIOT ISATh
KapTO4eK C BOIPOCAMH, JAOT MOJHBIN OTBET (CO CIMCKOM BOIIPOCOB O0YYarOIIUECs 3HAKOMITCS B
Hayajie U3y4yeHUsl pasziena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Konuuecmeo sepnvix omeemog na meopemuueckue 60npocsl
«3» (y008.) 3

«4» (xopowio) 4

«3» (omauuno) 5

3aaHus MPAKTUYECKON 9acTH (KOHTPOJIbHBIE PAOOThI) YACTHYHO B3STHI U3 OTKPBHITOTO OaHKa
EI'D u BIIP no marematuke.
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Ha BrImonHeHNE KOHTPOJBHOW pabOTHI MO MaTeMaThKe aaercs | akagemudeckuid dac (45

MUHYT).
KontponbHas paboTta cocTouT ux 2-X dactei. B mepBoi yacTtu mpesiaraeTcs BBIOJIHUTD 4
3aJlaHusl - BBIOpPATh MPABWIBHBIA OTBET W3 4YETHIPEX MPEIJIOKEHHBIX. Bo BTOpoil dYacTh

Ipe/sIaraeTcsl BBIMOIHUTD 6 331aHUH - 0POPMUTH X0/ PELICHHS U 3aIUCaTh TOJyYeHHBIN OTBET.
3a mpaBUIBHOE BBINOJHEHUE JTI000r0 3alaHKs MEPBOM YacTH OOyJaroLIUHCs MOJydaeT OAuH
Oamna. [IpaBuibHOE BBIONHEHHE 331aHHUI BTOPOI YacTH oleHnBaercs 2 6amtamu wim 1 6amiom 3a
YaCTUYHOE PEILICHHE.
banbl, momydeHHbIe 32 BCe BHIITOJHEHHBIC 3aJaHNs, CyMMHUPYIOTCSL.
IlIxana nepesooa 6a1106 6 ommemku no NAMUOANTLHOI cCUCIeMe

Ommemka Yucno oannoe,
Heo0Xo0umoe 011 nOJIy4eHUss OmMemKu
«3» (y008.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

1.2 Muoostwcecmea. Inemenmul meopuu 2pagos

Teopernyeckne BONPOCHI:
ChopmynupyiiTe onpeeneHrne MHOKECTBA.
[Iponomxute onpenenenue: «O0beAUHEHNE MHOXKECTB — ATO...).
[Iponomxkute onpenenenue: «llepeceueHre MHOKECTB — 3TO...».
[Iponomxute onpenenenue: «Pa3HOCTh MHOKECTB — 3TO. .. ».
N300pa3ute o0beqMHCHNE ABYX MHOXKECTB Ha KpyTrax Diepa.
N306pa3ute nepeceueHne TpexX MHOXKECTB Ha Kpyrax Diinepa.
Cdhopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BEPIIMHON, peOpom rpada?
Kak HaliTu cTeneHp BepinuHbl rpada?
HazoBuTe OTaMYuTEIbHBIE YePTHI TIOJTHOTO U HEMOJTHOTO IpadoB.
0. HazoBuTe oTanuuTebHBIE YUEPTHI CBI3HOTO U HECBSI3HOTO IpadoB.

RBoOoo~Nooa~LONE

KonTtpoJsbHas pagora
Oos3aTeabHas 4aCTh
IIpu pewenuu 3a0anuii 1-4 3anuuiume npaguibHbLIL OMEEM U3 UEMbIPEX NPEOSIOHCEHHBIX.
1. (1 6anm) Kakas onepauus nzo0pakeHa Ha Kpyrax Diinepa?

A B

A)E=AUB, B)E=AnB;B)E=A\B,T)E=A-B.

2. (1 6amn) Kakoii rpad npencrasien?

A) nonuslit; b) HemonHbIH; B) JIEPEBO; [') HyneBoii.

3. (1 6amn) [TaTepo pabounx BCTPETHUIIACH TIPH BBICAJIKE IIBETOB B KITyMOBI. CKOJIBKO BCEro
OBLIO CIeNTaHO PYKOTIOXKATUH

A)10;b) 11; B) 5; ') 6.

4. (1 6amn) OnpenenuTe cTeneHb BEPIIMHbI B:
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E F

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

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHus U NOJIY4EeHHbLIL Omeem.

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

6. (2 6amna) KonuHbl 1py3bs 3aHUMAIOTCS KAKUM-HUOY/Ib BUJIOM criopTa. 14 u3 HUX
yBiiekatoTcst pyroonom, a 10 — Gacker6osoM. M TOBKO 1BOE YBIIEKAIOTCS M TEM U APYTUM BHIOM
criopta. Ckonbko apyseit y Toau?»

7. (2 6amna) Ha pucynke — cxema Jopor, cBs3bIBaroImux ropojckue mapku A, b, B, I', /1, E.
[To xaxmol gopore MOXXHO IBUTAThCS TOJBKO B OJHOM HAINpPaBICHUHU, YKA3aHHOM CTPEJIKO.
CKOJIBKO CYIIECTBYET pa3IM4YHbIX IyTel u3 napka A B napk E?

B K
A \r \
=
B a

8. (2 6anma) MoXHO 7T HAPUCOBATh M300PAKCHHBIN HA PUCYHKE Tpad HE OTPhIBask KapaHaaml
oT OyMaru u mpoBoAs Kaxk0e peOpo poBHO OJMH pa3?

JonoJHuTEeIbHANA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6AHUE peuleHUA U NONYYEHHbL
omeem.
9. (3 6aa) [lepByro WK BTOPYIO KOHTPOJLHBIC PAOOTHI 0 MATEMATHKE YCIICIITHO HAITACAITH
33 cTyneHTa, NepBYIO WIH TpeTbio — 31 CTyAeHT, BTOpyro miM TpeThio — 32 cryneHTta. He meHee
JBYX KOHTPOJBHBIX paboT BBIMOJHUIM 20 cTyneHTOB. CKOJBKO CTYAEHTOB YCIELIHO PEeLININ
TOJIBKO OJIHY KOHTPOJIbHYIO paboTy?

1.3 Ypagénenusa u nepasencmea

Teopernyeckue BONPOCHI:
Uto Ha3bIBaeTCSA ypaBHECHUEM?
UTo 3HAUUT pelIuTh ypaBHEHUE?
Uro Takoe KOpeHb YpaBHEHHUSI?
UTto Ha3bIBaeTCsI HEPABEHCTBOM?

NS
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UTO0 3HAUUT PELIUTh HEPABEHCTBO?

B ueM 3akmiouaercsi «<METO1 UHTEPBATIOBY?

Uto Ha3bIBAaETCA PEUICHUE CUCTEMbI YPaBHEHUI?
UTo 3HAYUT PEIIUTh CUCTEMY YpaBHEHUI?

N o

9. [Ipu pemenun kakux ypaBHEHHIl M HEpaBEHCTB, ClIeQyeT OOpaTUTh BHUMaHHE Ha
00J1acTh JOMYCTHMBIX 3HAUCHUN?

10.  Ilepeumcinure criocoObI pelICHUs YPaBHEHUH.

11. [Tepeuncnure criocoObl pelIeHUs] CHCTEM YPaBHEHUH.

KoHTpoJibHas pagora
Oo0si3aTe/IbHAsA YaCTh
Ilpu pewtenuu 3a0anuit 1-4 3anuniume npasuibHbLIL OMEeN U3 Yemulpex NPedi0HCeHHbIX:
1. (1 6amn) Kakoe u3 uncen sBiseTcs KOpHeM ypaBHeHUs loga(x+1) =1
A)-1;b)2;B) 1;T) 0.
2. (1 6amr) Kakue nu3 ypaBHEHHI UMEIOT 060JI€€ OJTHOTO 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) Onpenenute BU ypaBHEHUS ¥ —32-x=12.
A) nuneitHoe; b) kBagpatHoe; B) uppanmonansHoe; [') panmonanbHoeE.

4. (1 6amn) OnpesenuTe HaUMEHbIIEE IIEJI0E PelleHre HepapeHcTa 5¥12<1?
A)-3;b)0;B) 3;T) -4.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHuA U NOJIYUEeHHbLI Omeent.
5. (2 6ara) Haiinure kopens ypaBaenus | x-3 | =2

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

7. (2 6amna) Pemure HepaBEeHCTBO

8. (2 6ayna) Pemmute ypaBHEHHE (ZX — 3)\/3X2 — 5x — 2=0

JIONOJHUTEIbHAS YaCTh
Ilpu evinoanenuu 3adanus 9 3anumiume xo00, 000cHO8aHUE peuieHUs U NOJIYYEHHBLI

omeem.
T
2sin®x — \/§COS (E —x) =0.

9. (3 6amna) Pemure ypaBHeHUE . YKaXuTe KOpHHU 3TOTO

—:37

{ 3 ]
YpaBHEHHUSI, TPUHAIEKAIINE OTPE3KY 2

Cmenenu u kopnu. Cmenennasn ynkyus

Teopernuyeckue BOIPOCHI:

1. Chopmynupyiite onpesenenrne CTENeHHON QYHKIINHU.

2. [lepeuncaure cBOWCTBA CTENEHHOMN (DYHKIIMHM C IIETIBIM ITOKA3aTENIEM.

3. [lepeuncnure CBOWCTBA CTENEHUW C JEHCTBUTEIBHBIM IOKa3arenem. IlpuBenute
IIPUMEPBL.

4. [Iepeuncinre cBOKCTBA KOPHS HATYpAJIIbHOU cTerneHu. [IpuBeaure npumepsl

S. Ha uro HeoOXxoaumo oOpaTUTh BHHMMAaHHE IPH pEIIEHUH HPPALUOHATIBHOTO

YpaBHEHUS YETHOUN CTETICHU?
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6. UeMy paBeH KOPEHb YETHOM CTENEHU U3 oTpularesbHoro yucna? [Ipusegure

puMep.
7. UeMy paBeH KOpeHb HEYETHOM CTeNeHW M3 oTpuuareinbHoro yucina? I[lpusemute
npuMep.
8. Ha uyto crout oOparuth BHMMaHHME MNPU PEIICHUU HPPALUOHAIBHBIX, IPOOHO-

paloHaIbHBIX YPABHEHUM U HEPABEHCTB?

KoHTpoJbsHas padora
Oo0si3aTe/ibHAs YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHolil OMEem U3 Yemuvipex nPeod10HCeHHbIX.

1. (1 6ann) Mexay KakuMU ABYMS HATYPAIbHBIMH YHCIaMU HAXOIUTCS YU CIIO 3\/ 192
A)19u20;b)2u3;B)18u19;T")3 u4.

2. (1 6amr) OnpeienuTe KOPeHb ypaBHEHMS X°=125

A)3.;b)-3;B)-5;1)5.

3. (1 6amr) Pacronoxxure B MOpsAAKE BO3pACTaHUS YUCIA: 2; 3\/ 5; V17

A)2; 2/5; V17; B) 2; V17;3/5; B) 2/5; 2: V17; N V17; 2; 5.

4. (1 6ann) YMHOXKasl yUCiia C OJUHAKOBBIM OCHOBAHUEM, UX CTENEHH. ..

A) ymuoxxaeMm; b) nenum; B) cknaneiBaem; I') oTHuMaem.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJIYUEHHbLIL Omeent.
538 . 29

6,48
a npu a=7.

(VI2+8)

104++96

6. (2 6amna) Halinure 3HaYeHUE BHIPAKCHUS :
7. (2 6amma) PaccrosHue oT HaOMOgaTeNns, HAXOIANIErocs Ha HeOOJbIIOW BeicoTe h
KHJIOMETPOB HaJl 3eMJIEH, 10 HaOJF0aeMOW WM JIMHUW TOPU30HTA BBIYHCISETCS O (opMmylie

|l = V2Rh _ .
, Tne R=6400 xm — pannyc 3emsin. C Kakoil BbICOThI TOPU3OHT BUJIEH HA PAaCCTOSHUU
48 xunometpos? OTBET BBIpa3UTE B KMJIOMETpaX.

v —32—x=2.

JIONOJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanus 9 3anumiume xo00, 000CHO8aHUE peuieHUs U NOJIYYEHHBLI

omeem.
y = Vx
y=x

5. (2 6amta) HalimuTe 3HaYe€HNE BRIPOKCHUS

8. (2 6anna) Pemnre ypaBHEHUE

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

2.7 Bekmopwt 6 npocmpancmee

Teopernyeckne BONPOCHI:
W3 yero cocTouT NpsIMOYToJIbHAsI CUCTEMA KOOPAMHAT B IPOCTPAHCTBE?
Ecnu Touka n€XUT B IUIOCKOCTH XY, KaKasi KOOpJIMHATa y Hee HyseBast?
IIpuBenuTe npuMep KOOPAUHAT TOUKU A, KOTOPas JIEKUT HA OCH Z.
Packpolite moHsATHE «BEKTOPY.
Kak naiiTn koopauHaThl BEKTOpa?

orwdPE
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6 [Tepeuncnute u pacKkpoiTe MpaBuUiIa CIOKEHUSI BEKTOPOB.
1. Kaxue BEKTOpBI Ha3bIBatOTCS KOJUIMHEAPHBIMU?
8 Kakue BeKkTOpBI Ha3bIBAIOTCA MEPICHIUKYIAPHBIMU?

9. YeMy paBHO CKaJISIpPHOE NIPOU3BEIEHUE BEKTOPOB?
10. Kak HaiiTu BEKTOpHOE IPOU3BEICHUE BEKTOPOB?
11. UYemy paBeH yroyl Mexay BEKTOpaMu?

12. [IpuBenuTe mpuMep MaTPUIIBI 2X2.

13. [IpuBenure npumep MaTpuisl 3x3.

KonTpoabLHuas padora

Oo0si3aTe/IbHAsA YaCTh
Ilpu pewienuu 3a0anuit 1-4 3anuniume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.
1. (1 6amn) Hdansl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 HUX Jexat
Ha KoOpaAuHaTHOU mipsimoit 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
€IUHUYHBIMU?

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

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

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

4. (1 6amn) Jausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii kKakoro oTpe3ka sSBIsSETCS
touka M(0,3,4)?

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

Ilpu ¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHuA U NOJIY4EeHHbLIL Omeent.

5. (2 6amma) Hamer Bexktopbl a(-6,0,8) , B(-3,2,-6). Haiinure ckanspHOe NpOU3BEICHUE
BEKTOPOB.

6. (2 6amna) IIpy KakuX 3HAYCHUSX 71 BEKTOPBI a (4,1,2), B(1,2,n) IepreHauKyIspHbi?)

7. (2 6anna) Hansl BekTops! a(-6,0,8), B(-3,2,-6). HaliquTe KocuHyC yria MeXy BEKTOPaMH.

8. (2 6amna) lokaxkure, uTo uyeThlpéxyronbHuk ABC/] siBnsercs pombom, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JdonmoaHuTEIbHAS YACTh
Ilpu ewvinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDLI
omeem.
9. (3 6amra) Maket KIIyMOBI MPEACTABIICH Ha KOOPAMHATHON MiockocTy. Haiinure momans
KHyMGBi (4eThIpexyroibHUKa), BEPIIMHBI KOTOPOro uMeroT koopauHatsl (8;0), (10;8), (2;10), (0;2).

101
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3.1 Ilokazamenvnasn ¢pynkyus. Illokazamenvnoie ypasnenus

TeopeTnyeckue BONpPOCHI:
1. ChopmynupyiiTe onpeeneHne nokazareabHON QyHKIIUN.
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[Tepeunciure cBOKCTBA MOKAa3aTEILHON (QYHKITUH.
[lepeuncanre ciocoObl pelIeHns TOKa3aTeIbHbIX YPaBHEHUH.
Chopmynupyiite mpaBuiio peuieHus MPOCTEUIINX MTOKa3aTeIbHBIX HEPABEHCTB.
B yem 3akimovaercs rpaduyeckuii cnocod penieHus ypaBHeHUH.
6. IlpuBeaute mnpumep (QYHKIHOHATHHOW 3aBUCHUMOCTH IOKAa3aTelIbHONM (YHKIUU U3
peanbHOM KU3HU.

arwd

KoHTpojbHasi padoTa

Oo0si3aTe/ibHAs YaCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMEEem U3 Yemuvlpex nPeod0HCeHHbIX.
1. (1 6amn) [Ipu kakom 3HaUeHHH a QYHKIIMS y=a* ObIBAaeT Ha BCEW 00JacCTH onpeIencHus ?

A)a==; B)a=8.25; B) a=%; T a=V3.

39
2. (1 6amn) Ha pucynke uzobpaxkén rpaduk pyuxiun Buga f(xX)=a*. Haiigure 3nauenue f(2).
VA ]
511
fix)y=a’
Bz

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
1
3. (1 6awn) ®yHKkuus 3a1aHa GOPMYJIION: f(x):(z)x. Yemy pasno f(-2)?

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

1 x—13

~) =3
4. (1 6amn) Kopens ypaBHeHUs ( 9) ?
A)12,5:B) 13; B) 14, T) 15.

Ilpu e¢vinonnenuu 3ad0anuii 5-8 3anuwiume x00 pewieHus u NOJIYUEHHbLIL Omeent.
5. (2 6anna) Haiinute kopeHb ypaBHeHus 3%2-5*3%=12

6. (2 6amra) CKONBKO IENBIX PEIIeHNH NMeeT HepaBeHCTBo 1 <7X1<49?

_ 25 —8x —x2

7. (2 6anna) Haiinute Touky MakcuMyMma (yHKIIMU Y= ’
8. (2 6amna) B xozxe pacnaga paJuoakTHUBHOTO M30TOIA €r0 MAacca YMEHBIIAETCS M0 3aKOHY

—t)T
m(t) =my-277,
TAe Mo — HayajdbHasA Macca U30ToI1a, t— BpeMs, Ipomreamee OT Ha9aJIbHOI'O

MOMEHTa, | — mepuoj mnoiaypacnaga. B HadanbHbII MOMEHT BpeMeHU Mmacca u3oTomna 184 wmr.
Ilepuon ero momypacnana cocrasisger 7 MUH. Halinure, yepe3 CKOJIBKO MHMHYT Macca M30TOIa
Oynet paBHa 23 Mmr.

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

y—2x=0

9. (3 6amna) Pemmre rpaduuecku cucTeMy ypaBHEHUH: {y _ox

32



3.2 Jlozapugpmuueckan pynxuyusa. locapugpmuueckue ypasnenus

TeopeTnyeckue BONPOCHI:

1. Cdhopmynupyiite onpenesneHue JorapupMIuIecKoi (yHKIUH.

2. [Tepeunciure cBolicTBa JIorapuPMUIEcKoOr (HyHKIIUH.

3. [Tponomxute onpenenenue: «Jlorapudm — 3t0...».

4, Uemy paBeH jorapudm Mpou3BeICHUS?

5. Yemy paBeH jorapudm 4acTHOTo?

6. [TpuBenure mpumepsl JorapuGMUYECKON CIUpaId B MPUPOJAE M B OKPYKAIOIIEM
MUpeE.

7. Ha 4dro crout 0OpaTuTh BHUMaHHE MPH PEIICHUH JIOTapU(OMUIESCKUX U YPaBHCHUH U
HEPaBEHCTB?

6. [epeuncnure criocoObl penieHus JorapuGpMUIECKHX ypaBHEHUH.

7. CdhopmynupyiiTe nIpaBUIIO pelIeHUs MPOCTEHIINX JTOrapuPMUUECKIX HEPABEHCTB.

8. B 4em 3akimovaercs rpaduueckuii crnocod penieHus ypaBHEHUH.

6. IlpuBenure mpumep (YHKIMOHAIBLHOW 3aBUCHUMOCTH JorapupMudeckoi (GyHKuuu u3
pEATBHOMN KU3HMU.

KoHnTpoJbsHas padora
Oos3aTesbHAS YACTh
Ilpu pewsenuu 3a0anuit 1-4 3anumiume npaguibHbLIL OMEENM U3 YEMBIPEX NPEOTIOHCEHHDIX.
1.(1 6amn) Kakast u3 pyHKIMiA BO3pacTaeT Ha Bcel 00JIaCTH ONpeaeIeHHs?

A) f(x)=logs X; B) f(x)=0,7%; B) f(x)=x*I') f(x)=log1 X.

2x—-3
2. (1 6ann) Ykaxute obmacts onpenenenus Gpynxuun f (X) = 1g XX+7

A) (-7:1.5); B) (-0; -1.,5), (7; +00).; B) (-1,5; 7); T) (-00; -7), (1,5; +0).
3. (1 6am) Pacronoxurs B ropsiake Bospacranus: 108 5 4; 108 5 0,4, log s %.

1 1
A)loggs 4;loggys0,4;108¢ 5 " B)logg s 4;l0g¢ 5 " logg 5 0,4;

B)log s i; loggs0,4;loggs4; INloggs 0,4;logg s %; logg 5 4.
log,(5—x) =2.

4. (1 6ann) Haligute KOpeHb ypaBHEHUS
A)11;Bb)-11;B)-3;T) 3.

Ilpu e¢vinonnenuu 3ad0anuii 5-8 3anuuwiume x00 pewieHus u NOJIYUEHHbLIL Omeent.

5. (2 6a1a) Onpenennte 3Hauenne Bhipaxenns 108 2 + logy 3 + 210824,
6. (2 Ganna) YKakuTe HAMMEHBIIEE 1IEOE PEUIEHNE HEPABEHCTBA:

log;(6x — 4) > 2.

7. (2 6anna) Haligure Touky MakcuMyma (pyHKIIMU Y= 8ln (.?C + 7) —8x+3.

8. (2 6ayna) lnst oborpeBa nomenieHus, TeMrneparypa B KOTOpoM MOJIEP>KUBAETCSI HA YPOBHE
Tr=15° uepe3 paguaTop OTOIUICHUS MPOITYCKAIOT TOpsAYYIO BOAy. Pacxos mpoxopsimieit yuepes Tpyoy
panuatopa Boasl m = 0,6 xr/c. [Ipoxozs o TpyOe paccTosHUE X, BOJa OXJIaKJAeTCsl OT Ha4albHOU

cm T, — T,
x=a—log, 21
temrneparypel  Tp=91° 1o Temmeparyper T, mnpuuém Y T—T; rae
Br-c Br
c =4200 = Y =28 S
Kr+°C _ remmoémxocts BOJIBI, M-°C__ kod¢hdunMeHT TeriooOMeHa, a

o =0,8__ pocrosunas. Haiigure, no kakoii TemmepaTypsl (B rpagycax Llembcusi) oxjaautcs
BOJIa, €CJIM JUTHHA TPYOBI paauaropa paBHa 144 m.
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JIOmOJHUTEJILHAA YACTh

Hpu eéblnonHenuu 3aoanun 9 3anuwiume xod, obocHosanue peuiénusn u l’lOle‘leHHblﬁ

omeem.

9. (3 6amna) Pemure rpadgudecku cucremy ypaBHeHHfI:{

1.
2.

y + 2x = log; 135 —log; 5
2y —3x=6 '

3.4 Tpuzonomempuueckue 8vlpaxceHus u ypaeHeHus
Teopernyeckue BONpPOCHI:
UeMy paBeH yroJi B OJIUH pajiuaH?
B Kkakux YeTBEpTSAX TPUTOHOMETPUYECKOTO Kpyra (YHKIHUS y=SinX MNPUHUMACT

MMOJIOKUTEIbHEIC 3HAUCHUA?

3.

B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (PyHKUIUS Y= COSX NPUHHMAET

OTPULATCIIBHBIC 3HAYCHUSA?

16.

[Iponomxute onpenenenue: «CUHYC OCTPOro yria — 3T0...».
[Iponomxute onpenenenue: «kKocuHyc OCTpPOro yria — 310...».
[Iponomxkute onpenenenune: «TaHTEHC OCTPOTO yriia — ATO...».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.

Yemy paBHO npousBeneHue tgx*ctgx?

Yemy pasen Sin(2X)? ChopmymupyiiTe MpaBUIO BHIYUCICHHUS.

UYemy pasen C0S(2x)? ChopMyaupyiTe NpaBUIo BEIYUCICHUS.
[lepeuncnure TpuroHoMeTpuueckrue QyHKIUHU, YKOKUTE UX IEPUOIBL.
Yemy paBen nepuog GyHKIuu y=C0S(4X)?

eMy paBeH nepuol GyHKIUU y=cos(x/4)?

Onpenenure 061acTh 3HaAUCHUS QYHKIIUU Y=3C0S(5X)?

[lepeuncnure ciocoObl pelIeHNs] TPUTOHOMETPUYECKUX YPABHEHUH.
Packpoiite anroput™m pemeHus OJHOPOIAHBIX TPUIOHOMETPUYECKUX YpPaBHEHMM

IICPBOro MnmopsakKa.

17.

Packpoiite anroput™m pemeHus OJHOPOAHBIX TPUIOHOMETPUYECKUX YpPAaBHEHMM

BTOpPOTI'O MOpAAKa.

KonTpoabLHas padora
OQ0s3aTeIbHA YACTh

Ilpu pewwenuu 3a0anuii 1-4 3anumwume npasuibHbLl OMEEM U3 YemMblpex NPeO10HCeHHBIX.

. . AB o
(1 6amn) B AABC s1nC=E. Kakas u3 cTOpoH sIBIsieTCSI THIIOTEHY30M

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 GyHKIMN SABISFOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

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

A
A)yx=—; B)x=—; B)yx=—; INx=—.
)X 65 )X 35 )X 2 )X

T T 2T
3

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo00 peuwieHus U NOJYUEeHHbLIL OMmeem.

. T s
5. (2 6anna) Beraucnure: sin > + Cos P

5 2 , 2
6. (2 6anma)  Haiinure 3HaYeHUE BBIPAKEHHS 4arccos—- - 4arcsin(— 7)

N
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7. (2 6amna) JlokaxuTe TOXAECTBO: 2sin(m/2+a) + cos(m — a)= cosal.
8. (2 6amna) Pemute ypaBHenue: Sin x - 4 sin x + 3 =0.

JIOmOJHHUTEJLHAA YACTh

Hpu eéblnonHenuu 3aoanus 9 3anuwume xo@, obocHosanue peuwienusa u n0le‘leHHblﬁ

omeem.

9. (3 6amna) Pemmute cucteMy ypaBHEHHUIA:

RBOooo~NORwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.

Xt+ty=m
{sinx+ siny = 2.

3.7 Henpepuienvie pynkyuu. Illpouseoonasn

Teopernyeckne BONPOCHI:
[Iponomxure onpexnenenue: «llocienoBareabHOCTh — 3TO. ...
[IpuBenure npumMep apuGMeTHUECKON IPOrpeccuu.
[IpuBenuTte npuMep reoMETPUUYECKON TPOTrPECCUN.
[TpuBenure npuMep 6€CKOHEUHO YOBIBAOIIEH reOMETPUUECKO TPOrpECcCHH.
[Iponomxure onpenenenue: «lIponsBogHas — 310...».
Packpoiite reoMeTpUUECKUI CMBICIT IPOU3BOAHOM.
[Iponomxure onpenenenue: «KacarenbHast — 3T0...».
Packpotite pu3nyeckuii CMBICI POU3BOTHOM.
[lepeuncnure npaBuiia BEIYUCIEHUS IPOU3BOIHBIX.
YeMy paBHA IPOU3BO/IHAS CTENEHHON QyHKIUMN?
Uemy paBHA IPOU3BOJIHAS IPOU3BEIECHUSA?
Yemy paBHA IPOU3BOIHAS YACTHOIO?
Uemy paBHA [IPOU3BOJIHAS CIOKHON (QYHKIUU?
Cdhopmynupyiite npu3HaK Bo3pacTaHus (QyHKIHU.
Chopmynupyiite npu3Hak yObIBaHUS QYHKIUH.
ChopmynupyiiTe mpu3HaK TOYKU MaKCUMyMa () YHKIIUH.
CdhopmynupyiiTe npu3HaK TOYKM MUHUMYMa (YHKIIHH.
CocTaBbTe aNropuTM pelIeHUs 3a/1a4 Ha HaX0X/I€HNs HauOOJIbIIEr0 U HAUMEHBILIETO

3Ha4YeHus1 QYHKIMUU Ha OTpe3Ke?

19.
IIPOU3BOJHOM.
20.

CocTaBbTe aJIrOPUTM HCCIEAOBAHUS U MOCTPOEHUs Ipaduka QYHKIHMU C TOMOIIBIO
Kak HaiiTu BepTHKanbHYIO0 aCUMIOTOTY Ipaduka QyHkuuu?

KountpoasHas padora
Oo0a3aTeIbHA YACTh

Ilpu pewwenuu 3a0anuii 1-4 3anuwiume npasunbHblii OMEem U3 Yemoipex nPeodioIHceHHbIX.

(1 6anm) Yemy paBHa Ipou3BoHas GYHKIMH y=c0s>X?

A)y'=—sin’; B)y’=-2sin’%; B)y'=-2cos x sinx; I') y’=2cos X.
2. (1 6amm) o kakoit U3 GOpMyI BEIYUCIISAETCS TPOU3BOAHAS IPOU3BEACHUS?

u'v—uv’

A) (utv)=u"+v’; B) (uv)=u’vtuv’; B) (%) =z D))=t (g(x))*g ().

3. (1 6amn) Pemmte ypasrenne f'(x)=0, ecrm f(x)=3x? — 6x +4. BribepuTe 0TBeT.

A)1;b)-1;B)4;T) -4.

4. (1 6amn) Ha pucynke uzo0paxken rpaduk mpousBoanoi Gynkuuu f(X), onpenenenHoi Ha
unrepsaie (—10; 8). Haiiaute konmnuecTBo Touek Makcumyma ¢pynkiun f(X) Ha orpeske [—9;6].
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A)5;b)4;B)2;T) 3.

Ilpu eévinonnenuu 3ad0anuii 5-8 3anuuwiume x00 pewieHusA U NOJIYUEHHbLIL Omeent.
5. (2 Oamma) MarepuasibHas ~ TOYKA  JBIDKETCS  NPSAMOJMHEHHO TIO  3aKOHY

x(l‘) = _t4 + 61‘3 B 412 +51 =5 (roe X — paccTosiHME OT TOYKM OTcueTa B MeTpax, t— Bpems
B CEKYH/ax, U3MEpPEHHOe ¢ Hayaya JaBuxkeHus). Haiinure ee ckopocTh (B M/C) B MOMEHT BpEeMEHU
t=3c.

6. (2 6amna) Ha pucynke n3o0paxén rpaduk ¢pynkuuu Y = f(X) u kacareapbHas K HEMy B TOYKE

¢ abciuccoii Xo. Haiinure 3HaueHue npousBoanor GpyHkimu f(X) B Touke Xo.
YA

(x—=2)(x+3)
(x—8)

8. (2 6anna) Mcenemopats pynkuuio f(x)=x3 — 3x u moctpouts eé rpaduxk.

7. (2 6anna) Pemute HepaBEeHCTBO:

JonoJHuTEIbHANA YACTh
Ilpu evinoanenuu 3adanusa 9 3anuwiume Xx00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDbLI
omeem.
9. (3 6amma) Pupme «CaoBOI» BHLAETAIOT YUacTOK 3eMan miomaznsio 100 Mm%, TIpemmararor
YeThIpPe y4acTKa pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok oJoOpUT TUPEKTOP
¢upmbl «CazioBo», yIMTHIBast, YTO HEOOXOAMMO OyJIeT MOCTaBUTh 3a00p MO epumeTpy?

3.9 Ilepsooodpasnan ghynkyuu, ee npumenenue

Teopernyeckne BONPOCHI:
[Mpomomxkute onpenencuue: «Dynkuus F(X) Ha3piBaeTcs ...».
Packpoiite reoMeTpHUECKHid CMBICI ONPEAEIEHHOIO HHTETpaIa.
[Iponomxute onpenenenue: «KpruBonuHeHas Tpaneuus — 3T0...».
Cdhopmynupyiite popmyny HetoTona-JleitOnuma.
B uem 3akmrouaercst 00muii BUI BCeX MepBOOOPa3HBIX ?
[lepeuncnure npaBuiia BEIYNCICHHSI HHTEIPAJIOB.

coarwNE

KoHnTpoabHas padora
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Oo0si3aTe/IbHAsA YaCTh
Ilpu pewsenuu 3a0anuit 1-4 3anumiume npaguibHbLIL OMEEN U3 YEMbIPEX NPEOTIOHCEHHDIX.
1. (1 6amn) Jlns kaxoit w3 gyskumii pynxmus F(x)=x3-3x%+1 sBisercs 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 6amn) Jana dynakuus f(x)= 3x%+1. Yemy pasna F(1)

A)2:B)4: B) 6:T) 1§.

3. (1 6amn) O6wwMii BU Beex nmepBoooOpasHbix s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6amn) Beraucnure onpeeaeHHbIN HHTETPa f 12 xdx.

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

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

5. (2 6amna) Agsmsercs m F(x)=x3-3x+1 nepBoobpasnoii s Gpyrkmpm fi(x)=3(x>-1)?

6. (2 6amma) 3amaiite mepsooOpasHyro F(x) mms dymkmmm f(x)=3x?-2X, €Clli H3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(X).

7. (2 6amna) Ha pucynke nzodpaken rpapuk ¢pynkunu Y=Ff(X), onpeaenéHHoil Ha nHTEpBae
(=3; 11). Haiinure Haumenbinee 3HaueHue pyaxiun f(X)na orpeske [2;9,5].

Y o
4 v=Jl=)

;\ | RESEEEFIEE:

AREEN
) / ‘-,l 11

NN Y7 X
\WZEAVA

8. (2 Gamna) Ha pucynke usobOpaxen rpaduk Hexoropoit ¢ynkuuu Y=F(X). Ilonb3ysce

. 5
PUCYHKOM, BBIYMCIIMTE ONPEACICHHBIM MHTCTPAJI f 1 f (x)dx

YA
4

s e s s e e s
el [ e o s o e

JlonmoJHUTENbHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume Xxo00, 000CHO8aHUE pPeUleHUA U NOJIYUEHHbLI
omeem.
9. (3 6amna) Berancnute momaab KiIyMObI, IEPUMETP KOTOPOH OrpaHHYUBAIOT JUHUH y=0,
y=X, y=-2x+6. Pemuth nByms cnocobamu. Crenarp 4epTex.

1. MaTepuaJbl 1Jisl IPOMEKYTOYHOM aTTeCTAIIUN

Bua npome:xyTouHoii arrectanum audQepeHupoBaHHbIN 3a4eT

®opma npoBeeHUs aTTeCTAIIMU _IPOBEPOYHAs paboTa BKJIIOYAET B ce0st 7 3a/1aHUi.
HA BbINOJIHeHHE PadoThl oTBoAUTCs | wac 30 munyT (90 MUHYT).

AUJAKTHYECKHE Pa3IaTOYHbIe MATepPHa/bl: KOMIUIEKTHI 33JaHUI B 2 BapHaHTax.
o0opyroBaHHe M MaTepHabl: TaOIUIBI TPOU3BOJHBIX U UHTErpaia
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Kpurepun oneHku:

OueHka «OTJIMYHO» BBICTABIISIETCS, €CJIM CTYICHT BBINOIHWI 6-7 3a1aHUI

OuneHka «X0pouo» BbICTaBISAETCS, €CJIM CTYACHT BBINOIHWI 4-5 3a1aHuid

O1eHKa «y/T0BJIETBOPUTEIBbHO» BBICTABIISICTCS, €CITU CTYACHT BBITIOIHWI 2-3 3a7aHus
OueHka «Hey10BJIETBOPUTEIbHO)» BBICTABIISCTCS, €CJIU CTYJICHT BBITOJHIII | 3a1aHue

IIpoBepounas padora

Bapwuanr 1.

1. BbuucauTh:
1 1\2log17
1) logs —; 2(3)
3) log, 56 + 2log, 12 — log, 63
2. Haiitu mpou3BoaHyO (QyHKITHH:
6 X
1) 3x? —x—13; 2) (g + 7) ;. 3)e‘cosx; 4) Siznx

3. Pemmmth ypaBHeHHE logs(2x—1) =2

2) 0,1%*73 = 10; 3)9*-7-3*-18=0

4. Haiitu cranimoHapHbie TOUKH GyHKIHH f(X) = X3=2x2+x+3

5. Tocrpouts rpadux pyukuuu f(x) = x> — 2x? + x + 3 na orpeske [—1; 2].
6. Haiitn nanGonbuiee n HauMenbluee 3Hadenns Gynkuun f(x) = x> — 2x% + x + 3 Ha
OTpe3Ke [0; %]
7. Haiitu momanp GuUrypsl, orpaHuueHHON psiMol y = 1 — 2x u rpadukoM pyHKIMH
y=x*-5x—3

Bapmuanr 2.
1. BbuuCIUTh:
1) log1 16; 2) 51+logs3.
3) logz 135 — log3 20 + 2log; 6
2. Haiitu npou3BOIHYIO PYHKIIHH:
D2 -5 2)(4-30% 3)etsing 4)——
3. PemmmTh ypaBHEHHE log,(2x+3) =3

1 2—-3x
2(3) =25 34 +2-20=0

4. Haiitu cTanuonaphbie Touku GpyHkiun f(x) = x3 —x% —x + 2

5. Tloctpouts rpaduk gynkuuu f(x) = x> — x> — x + 2 nHa orpeske [—1; 2].
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6. Haiitu HanGonbliee U HauMeHbIee 3HaYeHus Qynkmun f(x) = x> —x% — x + 2 Ha

OTpe3Ke [—1; %]

7. Haiitu momaab GUrypsl, OrpaHUYeHHON IpsAMOi y = 3 — 2x u rpadukom QyHKIUHU y =

x> 4+3x—-3

K104 (3TaJ10H 0TBETOB):

Ne BapuaHTt 1 BapuaHT 2

1 -3,49,8 -4,15,4

2 6x%+3/%3, 6x+2x3,
2(3/x+7)°, “12(4-3x)5,
E*(cosx-sinx), EX(cosx+sinx),
(2sinx-cosx))/(sinx)>. (3*cosx+sinx))/(cosx)>.

3 7,11 61/2,4/3,0

4 1\3,1 1\3,1

5 Ha
Bo3pacTaeT, Ha (1/3;1) ybbiBaeT

©; 1/3) m Ha (1;+ ~ ) dyHKuMs | pyHKUNSA BO3pacTaeT Ha
(= ;=1/3)nHa (1;+ =)
dyHKUMS yObIiBaEeT Ha
(-1/3;1)

6 Haunbonblee 3,375
HanmeHbluee 3

Haunbonbluee 13/8
HanmeHblwee 1

7 22/3 Ks.ep. 58/6 KB.ea.
2 cemecTp
Pazoen 4. TI'eomempusn

wnh e

4.

5.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [Tudaropa.
[Tepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
I[Tepeunciure criocoObl 3a1aHus TNIOCKOCTH.

IIpopomxure Teopemy: «Ecim ogHa w3 JByX NapauleNbHBIX  IPSIMBIX
HEPIEHANKYIISIPHA IUIOCKOCTH, TO...».
IIponomxure Tteopemy: «Ecim [Be mNapajjiesbHbIE IUIOCKOCTH IEPECEKAI0TCA
TPETBEH, TO...».

Cdhopmynupyiite onpeaeseHue JByrpaHoro yria.

Chopmynupyiite onpeaeneHrne TpeXrpaHoro yria.

PackpoiiTe MOHATHE «YroJl MEXIY NPSAMBIMU.

[lepeuncnure B3aMMHOE PacIOIOKEHNE ABYX MPSMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBarOTCA NMapajuIeIbHBIMU B IPOCTPAHCTBE?

Kakue npsiMble Ha3bIBalOTCS CKPEIIUBAIOIIUMHUCS B IPOCTPAHCTBE?

Kakue npsiMble Ha3bIBatOTCA NEPIEHIUKYISIPHBIMU B IPOCTPAHCTBE?
[lepeuncnure B3auMHOE pPacoOI0KEHNE MPSMON U IMIJIOCKOCTH B IIPOCTPAHCTBE.
PackpoiiTe moHATHE «YTrOJl MEXY NPSAMOU U MIOCKOCTBIO».

PackpoiiTe noHATHE «apaJlIeIbHOCTh NPSMON U IMIIOCKOCTI.

Packpoiite noHsATHE «IEPIEHIUKYIIPHOCTD IPSIMON U TNIOCKOCTH».
[Tepeuncnure B3auMHOE pacoOI0KEHUE IBYX IUNIOCKOCTEH B TPOCTPAHCTBE.
PackpoiiTe NoHATHE «YTrOJl MEXY MIOCKOCTIMN.

Packpoiite nmoHsATHE «I1apajuIeIbHOCTD MIIIOCKOCTEM.

Packpoiite noHsATHE «IEPIEHAUKYIAPHOCTD IIIOCKOCTEN.

Kak naiftu pacctositHuE OT TOUKHU A0 IPSIMOM?

Kak HaiiTu paccTostHuE MEXKAY IPSIMbIMU?

39



23. Kaxk HaiiTu paccTossHrEe MEXy TUIOCKOCTSMHU?

24, [Iponoikutre onpenenenue: «llepneHaukysap — 3T1o. .. ».

25. IIponomxkute onpenenenue: «HaknoHHast — 3710...».

26. [Iponomxure onpenenenue: «IIpoekius HaKJIOHHOM — 3TO...».

217. Ilepeuncnure cBONCTBA NapajuIeIbHOTIO IPOEKTUPOBAHMSL.

28. [IpuBeauTte npuMepsl CHMMETPUN Ha IUIOCKOCTH B IIPUPOE, UCKYCCTBE,
apXUTEKType.

29. [IpuBenuTe NpUMEPHI CHMMETPHI B TPOCTPAHCTBE B MPUPOJIE, HCKYCCTBE,
apXUTEKType.

30. B 4yem oTinumne noHsATHE «ABMKEHUE OT TOHATHUS «TIOBOPOT»?

KoHTpoJbsHas padora
Oosi3aTe/ibHAS YaCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMeEem U3 Yemuvlpex nPeodl0HCeHHbIX.

1. (1 6amn) Pacumgpyiite KpaTKyro 3anuch: a€ f3.

A) ToYKa & MpHHAIEKUT TWIOCKoCTH [3; B) Touka a npunamiexut npsamoii [5; B) npamas a

puHaIEKUT wiockoctu B; T') mpsiMast @ nepecekaeT mIocKocTh 3.

2. (1 6amn) IIpsameie AB u CJ ckpemuBatotcsi. Kakoe pacnonoxenue nmerot npsimbie AC u
B/?

A) mapannensnblie; b) nepnenaukynspusie; B) ckpemuBatores; [') nepecekarotcs.

3. (1 6amn) [Tnockoctu & u 5 umerot 1 06uryro Touky. KakoBo MX B3aMMHOE Pacrookenue?

A) mapannensHsl; b) nepecekatores o npsmMoii; B) coBnagarot; ') ckpenuBarorcs.

4. (1 6amn) Ecnu mpsimasi, mpoBeACHHAas Ha IUIOCKOCTH 4Yepe3 OCHOBAHHE HAKJIOHHOW,
NEPIEHIUKYIIIpHA €€ IPOEKIINH, TO OHA. ..

A) mepnieHAMKYISpHA M caMOil HakJIOHHOW; b) mapamnensHa u camoll HakJIOHHOH; B)
CKpPEILMBAETCS C HAKJIOHHOMW; [') mepneHiuKynspHa OCHOBaHUIO HAKJIOHHOM.

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

5. (2 6amna) Yepes koHubl oTrpe3ka AB u ero cepeanny M mpoBeneHBI MapayjiesibHbIE
IpsiMble, IEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B1 m Mi. Haiinute amuny orpeska
MM, eciu oTpe3ok AB He nepecekaeT miiockocTh u ecin AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) Ipsmele AC, AB u AJl nomapro nepnenaukynspHel. Haiiaure otpesox CJI,
ecmu AB=5 cm, BC=13 cm, AII=9 cm.

7. (2 6amra) M3 ToukM K TUIOCKOCTH MPOBEJEHBI JABE HAaKJIOHHBIE. Haliiure niuHbI 00111ero
MEePIEHIUKYISIPA, €CIU MPOEKIIMN HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJMHbBI HAKJIOHHBIX PaBHBI 23
cMm U 33 cm.

8. (2 6amna) Haueptuts ky0 ABCIIA1B1C1/l1. IToctpouts Touky KEAB, Touky MEJI1C,
orpe3ok PEEA1B1C1.

JonoJHuTEIbHAN YACTh
IIpu evinonnenuu 3adanus 9 3anuwiume xo00, 000CHO6AHUE PEeUIeHUA U NOJYYEHHDLLI
omeem.
9. (3 6amna) Pa3oute 1BeTHUK Kpyriod ¢opmbl (R=2 M) Ha 4acTH pa3aMYHON IUIOIIAIM.
PaccunTarth KOJIMYECTBO CaKEHIEB IIBETOB ST KAXAOTO cekTopa. OGopMHUTH CXeMy I[BETHHKA.
Hamnpumep:
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Mmuozocpannuku u mena epauieHus

Teopernuyeckue BOIPOCHI:

1. ITponomxute onpenenenue: «MHOrOrpaHHUK — 3TO.. ..

2. IIponomxure onpenenenue: «lIpuzma — 3to...».

3. ITponomxkute onpenenenue: «IIpsaMoyronbHblil napamienenunesn — 3To. .. ».

4. [Iponomxkute onpenenenune: «Kyb —3T0...».

5. [Iponomxute onpenenenue: «Ilupamuna — 370...».

6. Cdhopmynupyiite CBOHCTBO O MPOTHBOJIESKAIIUX IPAHIX Hapaiesienue/a.

7. ChopMynupyiiTe CBOINCTBO O JUATOHAIIAX HapaljIe/IeHIe/a.

8. ChopmynupyiiTe CBOHCTBO O AMAroHAIM U JIMHEHHBIX pa3Mepax MPSIMOYTOJILHOTO
napaesienunea.

9. Kakas npusma Ha3biBaeTCs NpsMOit?

10. Kakas npusma Ha3bpIBaeTCs NpaBUIbHONU?

11. Packpolite noHsTre «paBuiIbHas TUPaAMUIAN.

12. UYro Takoe anmodema npaBUILHON TUPAMUIBI?

13. B yem oTiiMune noaHON NOBEPXHOCTH MPU3MBI OT MTOJIHOM MMOBEPXHOCTH MUPAMMU/IBI?

14. Cdhopmynupyiite TeopeMy 0 BBIYUCICHUN OOKOBOM MOBEPXHOCTH MPSIMOI IPU3MBI.

15. ChopmynupyiiTe Teopemy O BBIYHCICHMH OOKOBOW IOBEPXHOCTH TMPABHIHHOU
UPaMUJIBI.

16. Ha3zoBute npenMeTs! U3 Bamiel npodecCHOHANBHOM AEATEIbHOCTH, KOTOPBIE UMEIOT
(opMBI MHOTOI'paHHHUKOB.

17. Kakue MHOrorpaHHMKM Ha3bIBarOTCS NpaBWIbHbIMH? IlepeurciuTe mnpaBUIIbHBIE
MHOT'OI'PaHHHKH.

18. [Iponomxure onpenenenue: «L{umuuaap — 3T0...».

19. IIponomxute onpenenenue: «KoHyc —3T0...».

20. [Iponomxure onpenenenue: «Y ce4eHHbI KOHYC — 3TO. .. ».

21. IIponomxute onpenenenune: «lap —3T0...».

22. Uro sByISIETCSI BRICOTOM YCEUEHHOTO KOHYyca?

23. UYro saBs€TCS OCEBBIM CEYEHHEM LIUIMH/IPA, KOHYCA, YCEUEHHOT0 KOHYyCa, mapa?

24. [lepeuncnure eUHUIIBI K3MEPEHUS TIJIOMIATH, O0BEMA.

25. YeMy paBHO OTHOUIEHHE IUIOLIa/led TOBEPXHOCTEH NOJOOHBIX (uryp B
npocTpaHcTee?

26. YeMy paBHO OTHOLIEHHE 0OBEMOB MOOOHBIX GUTYP B IPOCTPAHCTBE?

27. HazoBute npeamersl u3 Bamieil mpodeccnoHanbHON AesITeNbHOCTH, KOTOPbIE HMEIOT

(GbOpMBI TeJ BpalleHHs.

KonrtposabsHas padora
Oos3aTenbHas YacThb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil OMeEem U3 Yemuipex 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 mosydaercss NMpu BpalleHHMH IPSMOYTOJbHOTO TPEYrojbHUKa
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 ocHOBaHUS NPaBHIBHOW TPEYroJibHOW HUpamMuabl 3 M, arnodema 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
ctopoHnbl. Halimute 00beM, TUIomIaiu O0KOBOM U MOJHOM MOBEPXHOCTEH MOTYICHHOTO Tela.

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

JonoJHuTEeIbHAS YACTH

Ilpu ewvinonnenuu 3adanua 9 3anuwiume xo00, 000CHOGAHUE peuieHUA U NONYYEHHDL
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:

5.4 Dnemenmut Komounamopuxu

Teopernyeckue BOIPOCHI:

1. ITponomxute onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.

2. [IpuBeaute npuMep JO0CTOBEPHOTO COOBITHS.

3. [IpuBenuTe npuMep HEBO3MOXKHOTO COOBITHS.

4. [Tponomxkute onpenenenue: «BeposTHOCTH CiTydaiiHOTO COOBITUS — 3TO. .. ».

S. CdhopmynupyiiTe npaBUIO HAXOXKAECHUS CIOKEHHUS BEPOSTHOCTEM.

6. Chopmynupyiite mpaBuiIo YMHOKEHUS BEPOSITHOCTEM.

7. Kak HaiiTu cpenHee apupmMeTHuecKkoe YuciaoBoro psjaa’?

8. Kak naiftu Meauany uncioBoro psiaa?

9. Kak Bbruncnsercst pazmax 4uciaoBoro psaa?

10.  Jlnst yero Hy>KHBI AHarpammebl, rpaduku? [lepedncnnre BUABI qHarpaMm.

11.  IlpuBeaute npuMepsl IPOSIBIECHUS 3aKOHA OOJIBIIMX YMCE B IPUPOIHBIX SIBICHUIX.

12.  TlpuBeauTe mpUMepHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B OOIECTBEHHBIX
SBJICHUSIX.

13.  Yro m3ywaer cratuctuka?

14.  Tlponomxure onpenenenue: «CoyeTanue — 370...».

15.  IIponmomxute onpenenenue: «Pazmerienue — 31o...».

16.  Ilponmomxure onpenenenue: «llepecTaHOBKH — 3TO...».

17.  IlpuBeauTte mpuMep MHOXKECTBA U3 peaTbHON KU3HU.

18.  IlpuBeaute mpumep omneparuy nepeceueHuss MHOXKECTB.

19.  TlpuBeaute mpumep Omnepariuy 0ObEANHEHHSI MHOXKECTB.

20.  IlpuBeauTe mpuMep ONEpaLUN PA3HOCTH MHOKECTB.

21.  Packpoiite mOHATHS «Tpad», «IEPEBO», KITHKID».

KonTtpoJsbHas pagora
Oo0si3aTe/ibHAS YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuivbHolil OMeEem U3 Yemuvlpex nPeodl0HCeHHbIX.

42



1. (1 6amn) KomOuHaTOopuka — 3TO pa3zfesl MaTeMaTHKH, OTBEYAIONIWN Ha BOIPOCHI
CKOJIBKUMH CIIOCO0aMU MOYKHO BBIOPATh DJIEMEHTHI . ..
A) 3a1aHHOTO KOHEYHOTO MHOeCTBa; b) 6eckoHeuHOro MHOXKECTBa; B) 1F000r0 MHOXKECTBA;
I') uppanimoHanbHBIX YKCEN.
2. (1 6ann) CoenvHeHust U3 N 3JIEMEHTOB, OTIUYAOLIUECS APYT OT APyra TOJBKO MOPAIKOM
PaCTONIOKEHUS B HUX JIEMEHTOB, Ha3bIBAIOTCS:
A) nepecranoBkamu; b) coueranusmu; B) pazmemnienusmu; ) komOMHAITMAMY.

3. (1 6am) Yucno Bcex BO3MOKHBIX Pa3MEIICHUH BBIYUCISIETCS IO GOpMYIIe:
n!

A) A =n(n—m); b) A =n(n—1)..(n—m+1); B) A" = oy I
A" =n(n+m)

4. (1 6ayn) I'pynmupoBka — 370. ..

A) ynopsiioueHue eIMHULl COBOKYITHOCTH 10 Npu3HaKy; b) pazouenue equHuI] COBOKYITHOCTH
Ha Tpynmbl MO mNpusHaky; B) oOoOmenne enumHuyHBIX (akToB; I') 0000mIeHNE €TUHUYHBIX
MIPU3HAKOB.

Ilpu eévinonnenuu 3ad0anuii 5-8 3anuuwiume x00 peuwieHusA U NOJIYUEHHbLIL Omeent.

5. (2 6amna) B cpenrem u3 2000 cagoBbIX HACOCOB, MOCTYIMUBIINX B MPOAAXKY, 6 MMOATEKAIOT.
HaiinuTte BEpoATHOCTB TOTO, YTO OJMH CITy4aifHO BEIOPAHHBIN JJIsi KOHTPOJIS HACOC HE OATeKaeT?

6. (2 6amma) CpaBHUTh BCXOXKECTh CEMSH JIOOBIX TpPeX BHUIOB OJHOJIETHUX I[BETOB 3a
nocneanue 3 roga. CocTaBUTh JuarpaMmy 0 HaiIeHHBIM JaHHBIM. ClienaTh BbIBOJIBI.

7. (2 G6anma) liBeToBOAY MPEMIOKIIA YKPAacUTh KIyMOy I[BETaMH, HCIIOJB3ysd 3 BHJA.
CKOJbKO pa3IMYHbIX BAPUAHTOB €CTh Y IIBETOBO/IA, €CIIM €CTh BHIOODP U3 5 BUIOB pa3HOil paccaabl?

8. (2 6anmna) CKOIBKUMHU CLIOCOOAMU MOKHO MOCATUTh 4 KyCTapHUKA B OJIUH psin?

JdonmoaHuTEIbHAS YACTh

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

9. (3 6amna) YToOBI NOCTYNUTH B MHCTUTYT Ha CIIEUATLHOCTE «Mactep caJoBO-TapKOBOTO U
naHAmadTHOTO CTPOUTENBCTBA», AOUTYpUEHT AobkeH HaOparh Ha EI'D He menee 70 GaminoB mo
KOXIOMY M3 TPEX MPEIMETOB— MaTeMaTHKa, PYCCKUH S3BIK W WHOCTPAHHBIN SI3BIK. UTOOBI
MOCTYIUTh HA CelHaIbHOCTh «KoMMepLusy», Hy)KHO HabpaTh He MeHee 70 0aIoB M0 KaKJIOMY U3
TPEX MPEIMETOB — MaTeMaTHKa, PYCCKHUH S3BIK U OOIECTBO3HAHUE.

BeposiTHOCT TOTO, YTO aOUTYpUEHT 3. MONYy4UuT He MeHee 70 GayuioB 1o MaTeMaTHKE, paBHA
0,6, o pycckomy 536Ky — 0,8, 10 HHOCTpaHHOMY sI36IKY — 0,7 ¥ 10 obmecTBo3Hanmno — 0,5.

Haiinute BeposATHOCTH TOro, 4YTO 3. CMOXET IOCTYHUTb XOTS OBl Ha OJHY M3 JBYX
YIIOMSTHYTBIX CTICITUATEHOCTEH.

1. MarepuaJbl AJ1s1 IPOMEKYTOYHOM aTTecTAlUN

Buja npoMe:xyTOYHOM aTTeCTAallMM __ DK3aMEH

(I)opMa MNPOBECACHUA aATTECTAIlHH MMHUCHbMEHHO I10 OUJIeTaM

YcioBusi MpoBeeHUs] JIK3aMeHa: DK3aMeH cocToMT u3 3 uacreil. O0bem - 20 3amaHwmii.
[IponomxuTensHOCTh MpoBeneHUs dk3ameHa — 3 yaca.llepBas yacTb COIEPKUT AECSTh 3aJaHU
(1.1. — 1.10.) ¢ BBIOOPOM OJHOTO MPAaBMIILHOTO BapHaHTa OTBETA. BTopast 4acTh CONEPKUT JECAThH
3amanuit (2.1. —2.10.) BKITIOYaeT 3a1aHus ¢ KpaTKUM OTBETOM U 3a/IaHUs Ha COOTBETCTBUS. TpeThs
4acTh BKIIIOYaeT yeThipe 3aaanus (3.1. — 3.4.) ¢ pa3BEPHYTHIM OTBETOM.

Kpurepum oueHku:

Yacts 1. Bepnslii Bapuant orBera B 3a1anHusx 1.1. -1.10. onenuBaercs B 1 Ga.

Yactp 2. 3ananus 2.1. — 2.10. ouenuBatorcs B 2 Oana.

Yacrts 3.
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3 0ayura: eciu 3a/aHUe BBITIOJHEHO IMOJIHOCTBIO; B JIOTHUECKHX PACCYKACHUSX W 00OCHOBAHHHU
pelieHrs HeT MpoOenoB U OMHOOK; B PEHICHHMH HET MAaTeMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA
HETOYHOCTb, OIKCKA, KOTOpasi HE SIBIIICTCS CJCICTBUEM HE3HAHUS WM HEIIOHHMaHHS Y4eOHOTO
Marepuaa)

2 fanjia: eciy 3aJaHHe BBIIIOJHEHO MOJHOCTHIO, HO 0OOCHOBAHHMS IIATOB PEIICHUS HEJIOCTATOYHBI
(ectum ymeHue OOOCHOBBIBATh PACCYKICHHS HE SIBISJIOCH CIIEHUAIBHBIM OOBEKTOM IIPOBEPKH);
JOMYIICHBI OJ{HA ONIMOKa WM €CTh J[Ba — TPH HEI0YETa B BBIKJIAJIKAX, PUCYHKAX, YEPTEkKaxX WIH
rpadukax (eciu 3TH BHIBI pabOT HE SBISUIUCH CIIEUATBLHBIM 00BEKTOM IPOBEPKH).

1 6ana: ecnu nomymieHo Oojiee MBYX OMIMOOK MM OoJiee ABYX — TPEX HEJOYETOB B BBIKIIAJIKAX,
yepTekax Win rpapukax, Ho o0yJaromuiics 061aaaeT 00s3aTeIbHBIMU YMEHUSMU TI0 IPOBEPSEMON
TeMe.

0 0aJ10B: eciy IONYIIEHBI 0oJiee ABYX — TPEX CYIIECTBEHHBIX OMIMOOK, TTOKA3aBIINE, YTO CTYICHT
He 00J1a/1aeT 00s13aTeIbHBIMI YMECHHUSIMU 110 IAaHHOW TeMe B ITOJIHOHM 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 rpynmel B 25 4enoBeK Ha 3aHATUSAX TPUCYTCTBOBAJIO 22.CKOJIBKO MPOLEHTOB 00yUYarOIIUXCs
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 TEUEHHE HECKOJIBKUX JIHEH MapTa, CKOJIbKO JHEN ObL10 HapyuieHbl HopMbl CanlluH, ecnu
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 xnacce, pazmep kotoporo 6x5x2,5 M pelmiiv mokpacuth noj. Pacxon macisiHon kpacku 150 T
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 4eTBepTh YUCHHK MOIYUHII cleayromue 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
1 | Pemmre HepaBeHCTBO (9)—() =0
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 meuty. [Ipeamnonoxum, 94To 2 KT MbLUIA OCTAJIMCH Ha MOJTY U €€ yJal0Ch
cMBITh yoopiuiie. CKOJIBKO MBUTH OCTAIOCH BUCETh B BO3YX€e, KOTOPHIM MBI JIBIIIIAM?
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€ TMPAMHU/IbI, OCHOBAHHUE KOTOPOH
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
MapaMu, €CJIM MATbUUK 00sI13aTEIIBHO JIOJDKEH CHJICTh C IEBOYKOM?
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 )KUIKOCTH 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 MapajuleenuIiesia paBHbl 3 cM U 5 cM, O0mbIIas U3

3 | muaroHasiel ero OOKOBBIX TpaHel 00pa3yeT ¢ IITOCKOCThI0 OcHOBaHUs yroi 60°. Haiinure
IJIOUIA/1b MTOJIHOM MOBEPXHOCTH NapaJlIeICIUIEAA.

4 B Tedenue yeTBepTH yyammiics Moyydni caeayolue OLeHKH [0 MaTeMaTHKe

5,3,2,4,3,2,5,4,3,4,3. BBINOJIHUTH CTATUCTUYECKYIO O0OPa0OTKY MOMYUYEHHBIX JAaHHBIX
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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 rpymnmel B 25 4enoBeK Ha 3aHATHAX MPUCYTCTBOBAIO 22.CKOJIBKO MPOIICHTOB 00yUYaOIIUXCs 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 TeUeHMHU (eBpajisi, 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€HUKa, CAeNaBLIero 3a1aHue?(OKpyriisis OTBET /10 COTHIX)
a) 0,19 0) 0,8 B) 0,81 r) 0,2

KrnaccHble moMenieHus 10KHbI ObITh pacCUMTaHbl TaK, YTOOBI HA OJHOTO yYalllerocs
TIPUXOAMIIOCH He MeHee 6 M° Bo3ayXa. MOKHO IIM B KIacc, MMEIOIIMH BUJ] TIPSAMOYTOIBHOTO
napajulesienunena ¢ u3MepeHussMu 8,3 M x 6,25 M x 3,6 M BMecTuTh 30 uesnoBek, 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
MIOCTAaBHUThH B YeTBEPTU? (PUMEHSISI IPABHIIA 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 MaJIbuMKOB, CKOJIBKUMH CITOCOOAMU MOYKHO PacCIpeIeIUTh IeTeH
Mapam, €CJId MATbUUK 00sI13aTEIBHO JIOJDKEH CHJICTh C IEBOYKOM?
Haitaure nomans Tpanenyuu, BEPIIMHBI KOTOPOH UMEIOT
xkoopaunatel (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 monomBax 20r meutu. [Ipeamnonaoxkum, yTo 4 Kr MbUIA OCTAJUCH Ha MOJY U €€ y1al0Ch
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
— — — — 3 ~
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 quaroHaneil. Mensire 60KoBble pedpa nupaMusl 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 .

PykoBoauTENIb METOIMYECKOTO OObEAMHEHUS
[®UO /

JIner oOHOBJIeHNS (M3MeHEeHHs U I0TI0JIHEeHUs1) pa0oyeil MporpaMmbl

Ha20__ -20 y4eOHbIi roa

(HaumeHoBaHue B cooTBeTCTBUU € YII)

IIIICC3 no cnenuajJbLHOCTH

Y4eOHblIii 1aH (bI) I'pynna (b1)

(8vix00Hble Oannvle VII)

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

- 000a61eHbl 8 CHUCOK OCHOBHBIX UCMOYHUKOG Cledyroujue yueOHvle NOCOOUsL:

[IpenonaBarens

(PUO)
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