[LOKYMEHT NOANMUCaH NPOCTOi 3NeKTPOHHOM NOANMUCHIO

MHbopMauus o Bragenbue:

;’MO: POMaH;yK Mian Cepreesi ®I'AOY BO «TroMeHCKHiA TOCY1apCTBCHHbBII YHUBEPCUTET»
OMKHOCTb: PekTo N N

[lara nognvcain ﬂ.pm 08.2026 wg"_g?_%)HBCKHH nezfarorndeckuit nHCTUTYT uM. J[.W. Menneneena (unmai)

YHUKaNbHbIA NPOrPaMMHbIA KNHOY:
€68634da050325a9234284dd96b4f0f8b288e139

YTBEPXJIEHO

3amecTuTeNeM IUpeKTopa Gunrana
bopkogoii E.B.

PA3PABOTUYHK

ITIaBnoBckas O. B.

MATEMATHKA

Pabouas mporpamma IUCHUTUIMHBI
[Ipodeccus: 46.01.03. Jlenonpon3BoauTens
Hampasnennocts: [lenonpousBoauTens
dbopma oOyueHus: ouHas
S3bIK peain3aluu; pyCCKun



2

1. Ilnanupyemble pe3yJbTaTbl OCBOCHUSI Y4eOHOro mpeamera (0a30Bblii /yriryOJieHHBbIH
YPOBEHB)

B pesynbraTe u3yueHHs MaTeMaTHKH Ha YpPOBHE CpeAHero obmero oOpa3oBaHUS Yy
oOyuaromierocs 0yayT chopMUPOBaHbI CIEAYIOIINE JUYHOCTHBIE PE3YIbTATHI:

1) rpaxx1aHCKOTrO BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3MIMHM  OOydYaromerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIE€HAa POCCHICKOro OOIIeCTBA, MPEACTABICHHE O MAaTEeMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS  PA3JIUYHBIX CTPYKTYp, SIBICHUN, TMPOLEAYp TpakIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JPyroe), yMEHUE B3aWMOJACHCTBOBATHL C COIHMAILHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) NaTpUOTHUYECKOTIO BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh POCCUMCKON TPakIaHCKON HMIEHTUYHOCTH, YBaKEHHS K MPOIUIOMY U
HACTOAIIEMY POCCHUWCKOM MaTE€MaTHUKH, LIEHHOCTHOE OTHOILIECHHE K JOCTHXKEHUSM POCCHUUCKUX
MaTEMaTHKOB M POCCUHMCKON MaTeMaTUYECKO IIKOJIbI, HCIIOIb30BAHUE STUX JTOCTHKEHHUI B IPYTUX
HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HaHME  JYXOBHBIX  IIEHHOCTEH  poccHiickoro  Haponma,  c(HOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, ITHUECKOTO MOBEIEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAyKM U JESATEIbHOCTbIO YYEHOT0, OCO3HAHWE JMYHOIO BKJIAaJa B IIOCTPOEHUE
YCTOWYUBOTO OYyIyIIEro;

4) 3CTETUYECKOTO BOCITUTAHUS:

ACTETHYECKOE OTHOUICHHE K MUPY, BKJIIOUasl 3CTETUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad, pEIIeHHH, pacCyXIEHHH, BOCHPUUMYMBOCTb K MAaTEMAaTUYECKHM acleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nYecKOro BOCITUTAHMUS:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTHUYECKIe 3HAaHUS B MHTepecax 3/10pOBOTO U
6e3omacHOro 0Opasza H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO (370pOBOE MHUTaHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHSATHI U OTJbIXa, peryjsipHas Quandeckas akTUBHOCTD), (hU3HUECKOe
COBEPLICHCTBOBAHUE IIPH 3aHITUAX CIIOPTUBHO-030POBUTEIBHON AESTENBHOCTHIO;

6) TPyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPY/AY, OCO3HAaHHE LIEHHOCTH TPYAOIIOOUS, MHTEPEC K PaziIHuHBIM cdepam
npodeccCHOHaNbHOM NeATeIbHOCTH, CBS3aHHBIM C MaTEeMaTHKOM M €€ MNPUIOKEHHUSIMH, YMEHHe
COBepIIaTh OCO3HAHHBIN BBIOOP OymyIiel mpodecCuu U peaan30BbIBaTh COOCTBEHHBIC )KHU3HCHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHHUIO Ha
MPOTSKCHUH BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEHICHHM MPAKTUYECCKHUX 3a]ad
MaTeMaTHYeCKO HapaBIeHHOCTH;

7) 5KOJIOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  AKOJIOTMYECKON  KyJIbTYpHl, IOHUMaHHE BIUSHHUS  COLMAIBHO-
HSKOHOMUYECKUX TIPOIIECCOB HA COCTOSIHME MNPUPOJHOW M COLMAIBbHOM Cpelbl, OCO3HAaHUE
r1100aJbHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, OpUeHTAlHs Ha MPUMEHEHUE MaTeMaTHYeCKUX
3HAHUM JJIs pelIeHust 3a7ad B 00JIaCTH OKPY>KaloLIel Cpebl, TUIAHUPOBAHHUE TTOCTYIIKOB U OIICHKH
UX BO3MOXHBIX IOCJIEICTBUM ISl OKPY KAIOIIEeH Cpeibl;

8) LIEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU U OOIIECTBEHHOU MPAKTHKH, MOHUMAHUE MAaTEeMAaTUISCKOW HAYKH Kak c(hepsl 4emoBeuecKoi
JESITEIbHOCTH, STAloB €€ pa3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS IUBUIIM3AINH, OBJIaIEHUE S3bIKOM
MaTEeMATHKd M MaTeMAaTUYeCKOW KyJIbTypOW KaK CpEICTBOM TIO3HAHHS MHpPA, TOTOBHOCTH
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENbCKYIO EATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

B pesynbraTe u3yueHHs MaTeMaTHKH Ha YpPOBHE CpeAHero oodmero oOpa3oBaHUS Yy
oOyuaromierocss OyayT cQOpMHUpPOBaHBI MO3HABATENIbHBIE YHUBEpCAJIbHbIE Yy4ueOHbIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC yUCOHBIC NCHCTBHSI, PETYJISITUBHBIE YHUBEPCAIbHBIE YUeOHbBIE
JENCTBUS, COBMECTHAS 1€ATEIbHOCTb.



3

VY oOyuatomerocsi OyayT cOpMUPOBAHBI CIEAYIOMINE 0a30BbIe JIOTHUECKUE ACHCTBHS KaK
YacThb [103HABATENbHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUIA:

BBISIBISITH M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHSITUNA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIIUPOBATH OIpe/ieieHHs IOHATUH, yCTaHABIUBATh
CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALMK, OCHOBAHUS sl OOOOIICHUS W CPABHEHHS, KPUTCPUU
MIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBATH H MPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, EMHUYHBIC, YACTHBIE U 0OIIUE, YCIOBHBIE,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpedHs B (hakTax,
JTAHHBIX, HAOIIOACHUSAX U YTBEPXKACHUAX, MPeJiaraTb KPUTEPUH JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEM
U IIPOTUBOPEYUH;

JIeNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTHUBHBIX U HMHJYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUECHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSATEIBHO J1I0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN (IIpsIMbIE U OT
MPOTUBHOTO), BBICTpAaWBaTh aApPryMEHTAlMI0, MPUBOIUTH TPUMEPhl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BHIBOJIbI;

BBIOMpATh CIIOcO0 perieHus yueOHoil 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BbIOUpaTh HauboJee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Y oOyuatomerocss OyayT cGhOpMUPOBAHBI CIEAYyIOIIKUE 0a30BbIe HUCCIEI0BATEIBCKHE
JIEeHCTBUS KaK 4acTh [103HABATEIbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBHI:

HCIIONB30BaTh BOMPOCH KaK MCCIIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIME NPOTUBOpEYHE, MpodiieMy, YCTaHABJIMBATh HCKOMOE U JAaHHOE,
(dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

IPOBOJAUTH  CaMOCTOSATENIbHO  CIUIAHMPOBAHHBIA  AKCIEPUMEHT, HCCIEIOBaHUE IO
YCTAaHOBIICHUIO OCOOCHHOCTE MaTeMaTH4eCKOro OOBEKTa, SBJICHHS, IPOLECCa, BBIIBICHUIO
3aBHCHUMOCTEH MeXIy 00bEKTaMu, SIBJICHUSAMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATh 00OOIIEHUSI U BHIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U
0000111eHMIT;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATH MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHSIX.

VY olOyuaromerocsi OyayT chopMHpOBaHBI yMeHUsS paboTaTh ¢ WHpOpmanuend Kak 4acTh
MO03HABATEIIbHBIX YHUBEPCATbHBIX YICOHBIX JICHCTBUN:

BBISBJIATH AeQUUUTH MH(GOPMALIMKU, JaHHBIX, HEOOXOAUMBIX AJIi OTBETa Ha BOIPOC U JUIS
peIlIeHus 3a1a9H;

BbIOMpaTh HMH(OpPMALMIO W3  HCTOYHUKOB  pA3JIMYHBIX  THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMATH3UPOBATh W  HWHTEPIPETHPOBATH HWHGOPMAIMIO PA3IUYHBIX BHAOB U  (Gopm
MIpEJICTaBICHMUS,

CTPYKTYypUPOBaTh HHPOPMAIIUIO, MIPEACTABIATH €€ B PA3IUYHBIX (hOpMaxX, UILTIOCTPUPOBATH
rpadudecku;

OIICHWBATh HAAGKHOCTh HWH(POPMALMK TO  CAMOCTOSITENFHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

VY olGyuatomierocst OyayT copMUPOBaHBI YMEHHS OOIEHUSI KaK 4aCTh KOMMYHHKATHBHBIX
YHUBEPCAIbHBIX YU€OHBIX JIEHCTBHIA:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSIMU U LEISIMU
oOuIeHusi, SICHO, TOYHO, I'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMUCBMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS TI0 X0y PEIICHUs 33aja4, KOMMEHTHUPOBATh MOJTYYSHHBIN pe3ybTar;

B X0Ji¢ OOCYXKIEHHUsS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMEI,
pemaeMoil 3agauM, BBICKA3bIBaTh WJICH, HAIlCIEHHBIE HA TIOWUCK PEIICHHs, COMOCTaBISAThH CBOU
CYXKIEHHUSI C CYXKJIEHUSIMU JPYTUX YYaCTHUKOB AHajiora, oOHapyXMBaTh pa3jMuuhe U CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHS,
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NPEACTaBIIATh PE3yibTaThl PEUICHUs 3aJa4yH, HKCIEPUMEHTA, HCCIEIOBaHUs, IPOEKTa,
CaMOCTOSTEJIBHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C Yy4ETOM 3aJad IPE3eHTalMd U 0COOEHHOCTEH
ayJUTOpPHUH.

Y oOyuaromerocss OynyT chopMuUpoBaHBI YMEHHs CaMOOpPraHU3allMM KaK dYacTh
PEryJISTHBHBIX YHUBEPCAJIbHBIX YUCOHBIX ICHCTBHIA:

COCTaBJIATh IUIAH, QJITOPUTM PpELIEHUs 3a/Jadyd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pEIIEHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.

VY oOyuatomierocst OyyT copMHUpOBaHbl YMEHHS CAMOKOHTPOJISI KaK YacTh PETyJISTUBHBIX
YHUBEPCAIbHBIX YU€OHBIX JICHCTBHIA:

BJIAJICTh HABBIKAMU MO3HABATEIBHOM pe(IeKCUN KaK OCO3HAHMsI COBEpIIAeMbIX JIEHCTBUN U
MBICJIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3yJbTara pelieHus] MaTeMaTHYecKoH 3a/1a4H;

NpeABUIETh TPYJHOCTH, KOTOPbIE MOIYT BO3HUKHYTb IIPU DPELICHUH 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, AAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJbTaTa LN U YCIOBUSAM, OOBSICHATh MPUUYHUHBI JOCTHKEHHS
WIA HENOCTWXKEHUS PEe3ylbTaTOB  JCATEIbHOCTH, HAaXOAWUTh OMIMOKY, JaBaTb OLIEHKY
npruoOpPETEHHOMY OTIBITY.

. Y obyuaromerocst OyayT choOpMUPOBaHBI yMEHUSI COBMECTHOM JCSITEIIBHOCTH:

NOHUMATh M MCIOJb30BaTh NMPEHMYIIECTBA KOMAaHIHON M MHIMBUAYAIBHOW paboOTHl Ipu
pemieHMH y4eOHBIX 3ajgad, IPUHUMATh LEJIb COBMECTHOM JEATENbHOCTH, IIJIAHUPOBATh
OpraHu3alMI0 COBMECTHOH paboThl, pacupeAeisTh BHIBI paboT, JOroBapUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOJCH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCYyXIeHHs, OOMEH MHEHHH, «MO3rOBbIC
IITYPMBI» U UHBIE), BBIIOIHATH CBOIO YaCTh Pa0OThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJieHaMX KOMAaH[bl, OLEHMBATh KayeCTBO CBOEr0 BKJIaAa B OOMIMH MPOIYKT IO KpPUTEPHUSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.

I[lo yuebHomy mpenmery "Marematuka" (BKimouas Kypcsl "Anrebpa u  Havaia
MaTemaTuueckoro asanusza', "I'eomerpusa”, "BeposTHocTh M cratuctuka') (0a30BbI ypOBEHB)
TpeOOBaHUSI K MPEIMETHBIM pe3yJbTaTaM OCBOCHHS 0a30BOr0 Kypca MaTeMaTHKH JIOJIKHBI
oTpakaTh: 1) BiIaJeHHE METOJAaMH JIOKA3aTeNbCTB, aJTOPUTMAMM pEIICHHs 33a/1a4; yMEHHUE
(bopMyIHpOBaTH OMpEAETCHHs, aKCHOMBI U TEOPEMBI, IPUMEHSATh MX, MPOBOJIUTH JTOKa3aTEIbHBIC
paccyXIeHHsT B XOJAE PpEHICHUs 3ajaad; 2) yMEHHE OIEepPHpOBATh IMOHATHAMHU: CTETNICHb YHCIIA,
JorapupmM 4uciIa; yMEHHE BBIIOJIHATH BBIYMCICHUE 3HAYEHUN U NPeoOpa3oBaHUs BBIPAXKEHUH CO
CTEMEeHsAMH | Jiorapudmamu, mpeoOpa3oBaHUs JPOOHO-PAITMOHATBHBIX BBIPAKEHUN; 3) yMEHUE
ONEpUpOBATh TMOHATHSAMU: pPALMOHANbHbIC, HWPPALMOHAJbHBIE, IOKa3aTeJIbHbIE, CTENEHHbIE,
JorapupMUUECKue, TPUTOHOMETPUUYECKHE YpaBHEHMsI M HEPAaBEHCTBA, UX CUCTEMBI; 4) yMeHHe
ONEepUpOBaTh MOHATUAMM: (DYHKIUS, HEnmpepblBHAs (YHKLUSA, MNPOU3BOJHASA, HEpBOOOpasHasd,
OTpeNIeIeHHBI MHTETrpall; YMEHHE HAXOJUTh HMPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMH, UCHOIB3YS
CIpPaBOYHBIE MaTepHajbl; UCCIEAOBaTh B MPOCTEHHIMX ClydyasX (YHKIMM HAa MOHOTOHHOCTB,
HAXOJIUTh HAWOOJBIINE W HaUMEHBIIUE 3HAUYCHUS (DYHKIHIA; CTPOUTH T'pa)MKd MHOTOUIEHOB C
UCTIOJIb30BaHUEM amapaTa MaTeMaTHUECKOro aHaIN3a; MPUMEHATh MPOU3BOJHYIO TPU PEIICHUH
3a7a4 Ha JBIDKEHHE; PeIIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 33,1241 Ha HAUOOJIBIINE U HAUMEHBIITNE
3HAYCHUS, HA HAXOXJCHHE MYTH, CKOPOCTH W YCKOPEHHS; 5) YMEHHE OIepHpOBATH MOHSATHSIMH:
pamoHanbHasi (yHKUUS, IOKa3aTeiabHas (yHKUMSA, cTerneHHas QYHKUMs, Jorapupmudeckas
GyHKIMSI, TPUTOHOMETpHUYECKHE (YHKIMU, oOpaTHble (GYHKIUH, yMEHHE CTPOUTh Tpaduku
U3yUYEHHBIX (DYHKIUH, MCIOIB30BaTh I'paMKU MPU HM3YYEHUH IMPOLIECCOB MU 3aBUCUMOCTEH, MpH
peleHnH 3a7ad M3 ApYyrux ydeOHbIX NpeAMETOB M 3aJad U3 PEeaJbHOM KHU3HH; BBIPAXKaTbh
dopMynaMu 3aBUCUMOCTH MEXAY BEIMUMHAMM; 6) yMEHHE pelllaTh TEKCTOBbIE 3aJayd Pa3HbIX
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TUNOB (B TOM YMCJI€ HA MPOLEHTHI, JOJM U YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTh TOBApPOB M
yCIIyT, HAJIOTH, 33Ja4i U3 00JaCTH YIpPaBJICHUS JTUUYHBIMU U CEMEHHBIMHU (PMHAHCAMH); COCTABIISATh
BBIPQKCHUS, YPABHEHMs, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 3a/ayd, HCCIEN0BaTh
MIOJIyYEHHOE PEILEHUE M OLEHUBATh IPaBIOINOJA00HOCTh pPE3yibTATOB; 7) YMEHHE OINEpPUPOBATh
MOHATUAMMU: cpeiHee apudmeTnyeckoe, MeAraHa, HauOoblllee U HaUMEHbIIIee 3HaYEHUs, pa3Max,
JUCTiepcusi, CTaHIapTHOE OTKJIOHEHHE YMCIOBOro Habopa; yMEHUE W3BJIEKaTh, HHTEPIPETUPOBAThH
nH(popMaIrio, MPEACTABICHHYIO B Ta0IUIaX, HA AHarpaMMax, rpadukax, OTpa)karolryro CBOHCTBA
peaIbHBIX MPOLIECCOB U SBJICHUI; MPEACTaBIATh UHPOPMAIIMIO C TOMOIIbIO TaOIUI U AHArpaMm;
UCCIIeIOBaTh CTAaTHCTUYECKUE NaHHbIE, B TOM YHCJIE C MPUMEHEHHEeM TpaduuecKuX METOAOB
AIIEKTPOHHBIX CPEJCTB; 8) yMEHHE OINEpPUPOBATH MOHATHSAMH: CIy4YailHBIH ONBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CITy4alfHOTO COOBITHS; YMEHHUE BBIUNCIATH BEPOSATHOCTh C UCIIOIb30BaHUEM
rpadMuecKuX METOJOB; IPHUMEHATh (OPMYJBI CIOXKEHHS W YMHOXXEHHUS BEpPOSITHOCTEH,
KOMOUHATOpHBbIE (aKkThl U (OPMyYIJIBI NpPU PEHICHUWH 3a/a4; OLIEHUBATh BEPOSTHOCTH PEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIyYalHbIMHM BEIMYHMHAMH; YMEHHE HPUBOJIUTH MPHUMEPHI MPOSBICHHS
3aKOHa OOJIBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBICHUSX; 9) yMEHHE ONEpUpPOBAThH
MNOHSATUSAMM: TOYKa, IMpsAMasi, IJIOCKOCTh, MPOCTPAHCTBO, JBYTPaHHBIA YIOJ, CKPELIMBAIOLIUECS
IpsIMbIE, APAJJIEIBHOCTD U MEPHEHIUKYIISIPHOCTh IPSIMBIX U MJIOCKOCTEH, YTOJI MEXIY IPSIMBIMU,
YIOJl MEXAY MpsIMOM U IJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXIy MPSMBIMHU, DPACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHUeE
UCIIONIb30BaTh MpPHU pPEIICHWH 3a]ady H3y4yeHHbIe (aKThl M TEOpeMbl IUTAHUMETPHUM; YMEHHUE
OIICHMBATh pa3Mepbl OOBEKTOB OKpy»Karomiero Mmupa; 10) ymeHHe onepupoBaTh MOHATHIMHU:
MHOTOTPaHHHK, CEYeHHWE MHOTOTpaHHHKA, KyO, Mapajienenumnes, npusMa, nupamunaa, ¢urypa u
MOBEPXHOCTh BpallleHUs, [IUINHJP, KOHYC, map, cdepa, ceueHus: GUrypbl BpalleHUs, IOCKOCTb,
Kacatomasicss cepsl, HUIMHIPA, KOHYyca, IJIOLIaJb MOBEPXHOCTH MUPAMUAbI, MPU3MBI, KOHYyCa,
WIMHApa, IUouans cdepbl, o0beM Kyba, NPSIMOYTOJbHOTO NapajieNenuresa, MNUpaMubl,
NpU3MBbI, IMJIUHIpA, KOHyca, IIapa; yYMEHHE H300pa)xaTb MHOTOTPAaHHUKH M TIOBEPXHOCTH
BpAIllEHUs], UX CEYEHUS OT PYKH, C IOMOIIbIO YEPTEHKHBIX HUHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;
YMEHHE pacro3HaBaTh CHUMMETPUIO B IPOCTPAHCTBE; YMEHHME paclO3HaBaTh I[PAaBUIIbHBIC
MHOTOTpaHHMKH; 11) yMeHue omepupoBaTh MOHATUSMU: JIBUKEHUE B MPOCTPAHCTBE, MOJIOOHBIE
¢burypsl B NPOCTPAHCTBE; HCIOJIB30BAaTh OTHOIICHHE IUIOMIAZeH MOBEpXHOCTE M 00BEMOB
nooOHBIX (Uryp THpU peleHuu 3adad; 12) yMeHue BBIUUCISATh I€OMETPHUYECKHE BEITUYHMHBI
(nmuHA, yroj, Iuiomanab, o0beM, IUIONIAJb TMOBEPXHOCTH), MCHOJB3YS H3y4YeHHBIC (OPMYIIBI H
MeToJbl; 13) yMeHue oneprupoBaTh MOHITUSIMH: IPSIMOYTOJIbHASA CHCTEMa KOOPAUHAT, KOOPIUHATHI
TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YTOJI MEXKIY BEKTOpaMH, CyMMa
BEKTOpPOB, IPOU3BEJCHHE BEKTOpPa Ha YHUCIO; HAXOAUTh C IIOMOIIBI0 H3YYEHHBIX (OpMYII
KOOPJMHATBI CepeAMHbl OTPEe3Ka, PacCTOSTHHME MEXAy ABYMs Toukamu; 14) yMmeHHe BBIOMpaTh
HOIXOAALINA M3yYEHHBIH METOA IJIsi peIleHHs 3ajjauu, paclo3HaBaTh MaTeMaTH4Yeckue (akThl U
MaTeMaTHYeCKUE MOJENU B TPHPOJHBIX M OOIIECTBEHHBIX SIBICHHUAX, B HCKYCCTBE, yMEHHE
IIPUBOAUTH MIPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUUCKON U MUPOBOM MaTEMaTUYECKON HAyKU.
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2.CTpyKTYpa M coep:kaHue y4eOHOro nmpeamera

2.1. O0beM yueOHOro npeaMera M BH/AbI y4eOHOH padoThI

Bun yuebHol gestensHOCTH Bcero Kos-Bo yacoB B
(ak.4.) cemecrTpe (aK.4.)
Icemectp |2
cemMecTp
Y4yebHasi Harpy3Ka o0y4aronerocs 256 108 148
N3 uux:
Y4eOHble 3aHATHSA (BCEro): 182 68 114
Ypox
Jleknus 76 32 44
[TpakTrueckoe 3ansatue (CeMuHap) 98 32 66
Jlabopatoproe /  IlpakTudeckoe  3aHsATHE  TIO
MOATPYTIITaM
Koncynbranuun 8 4 4
CamocrosiTeibHas padoTa 70 40 30
Bua npomexxytouHoit arrectaiuu: 1 cemectp —3auer ¢ | 4 2 2

OIICHKOI1; 2 CEMECTp - IK3aMEH




2.2. TemaTn4eckuii IJIaH U CO/Iep:KaHNe y4eOHOI0 MpeaAMeTa

Bun yueOHoii 1esiTe1bHOCTH(AK. Y.)
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2
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s = 2
I < | =
® =7 s
ConepxxaHue y4eOHOT0 MaTepHaJja ] = 8 = 2 =
2
2| E| 2| SE| 2
> = 2 g s =
= g £ 5 =
| SE|
o
2| 23| ¢
2 = =
= S 8 S
=
=
Cemectp 1 34 34
Paznes 1. IloBTOpeHust Kypca MaTeMATHKH OCHOBHOI IIKOJIbI
Tema 1.1.1]enu u 3a0auu mamemamuku npu océoenue npogheccuu. 2 2
Yucna u gpluucnenus.
Conep:xkanue
1 | Ilenu 1 33124y MaTeMaTHKH TP OCBOCHUH npodeccuu.
2 | ba3oBble 3HaHMA W yMEHHUS [0 MaTeMaTHKE B
po(heCCHOHATBFHON W B ITOBCETHEBHOH NESTEIHHOCTH.
3 | HelicTBUs HaJ MOJOKUTEIbHBIMY U OTPULATEIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU U JICCATHYHBIMHU IPOOSIMH.
4 | JeiicTBusi co cTeneHsaMH, (OPMYJIbl COKPAIIEHHOTO YMHOKEHUS
Tema 1.2. IIpoueHTHBIe BbLIYUCIEHHUS. 2 2
YpaBHeHUS U HEPABEHCTBA
Coaep:xanue
1 | IIpocTble IPOLEHTHI, pa3HbIe CIOCOOBI MX BBIYHMCIICHHMS.
PacyeTsl A7 IPUTOTOBJIEHUS pACTBOPOB.
2 | JluneiiHble, KBaJpaTHbIE, IPOOHO-IIMHEHHBIC YPaBHEHHS U
HEpaBEHCTRA.
Tema 1.3. IlpoueHTHBIE BBIYHCICHHS B 2 2

npo(ecCHOHAIBHBIX 3aJa4yax

1 | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJEpP)KaHHE
(comeprxkaHue NPUKIATHOTO
Moaysi) PacyeTsl B XuUMum.

2 | IIpocTeie u crokHBIE MPOLEHTHI. [IpOoIleHTHRIE BBIYHUCICHUS B
npodecCHOHATBHBIX 3a/1a9ax.

Tema 1.4 Pemienue 3agay. BxoaHo# KOHTPOJIb 2 2

1 | Bolunciienust u npeodpa3oBaHusi.

2 | YpaBHeHHs] U HEPaBEHCTBA.

3 | 'eomeTpusi Ha IUIOCKOCTH

4 | KonTposipHas paborta

Pasznen 2. Crenenn n kopuu. CreneHHasi, moka3aTtejlbHasd M
Jorapupmudeckass GyHKIHHA

Tema 2.1 Crenennasi ¢pyHkunus, ee cpoiicrBa. IlpeodpasoBanue 2
BBIPAXKEHUIH ¢ KOPHAMM N-0Oi CTeNeHH

1 | TloHsATHE KOPHS N-0#f CTETIEHN U3 ACUCTBUTEIHHOTO YHCIIA.
OyHKIUN y:«”/ X UX cBolicTBa M rpaduxu. CBoWcTBa KOPHS
n-oil CTENEHU

2 | Ipeobpa3oBaHue WpPpaNMOHATHHBIX BRIPAKCHUH

Tema 2.2 CBolCTBa CTeNeHH ¢ PANHOHAIBHBIM H 2
AefiCTBUTEJILHBIM MOKa3aTeJsIMH

1 | IloHATHE CcTemeHH C panuOHAIBHBIM IOKa3areneM. CTeneHHbIE
(yHKIMM, UX CBOMCTBA M IpadMKH




Tema 2.3 PenreHue HppalMOHAJILHBIX YPaBHEHHUI

1 | PaBHOCHIIBHOCTH UPPAITMOHATBLHBIX YPABHEHHM.

2 | Meroap! penieHysi UppalMOHAIbHBIX YPaBHEHHUH.

Tema 2.4 Iloka3aresbHas (yHKHHUS, ee CBOHCTBA.
Iloka3aTenbHble YPABHEHHsl M HEPABEHCTBa

1 CTeHeHI) C IMPOU3BOJIbHBIM ﬂeﬁCTBHTeHLHLIM IIOKa3aTCJIEM.
OmnpeneneHne Moka3arelbHON (YHKIMA U ee CBOMCTBA.
3HaKOMCTBO C MPHMEHEHHEM IOKa3aTeIbHOM (DYHKIHUH.

2 | PemieHue mnokasaTelbHbIX YpPaBHEHUIl METOIOM YpPaBHUBAHMS
1oKasareseil.

3 | PemeHue mokas3aTenbHBIX YpPaBHEHHH METONOM BBEACHUS
HOBOW TepeMeHHOH, (YHKIIMOHATbHO-TPA(QUIECKIM METOIOM.

4 | PemnieHue moka3zaTeqbHBIX HEPABEHCTB

Tema 2.5 Jlorapudm uncaa. CpoiicTBa jorapugmMoB.

1 | Jlorapudwm ymcna.

2 | CgoiicTBa jorapu(pmMoB.

3 | Oneparnus JiorapudMUpoBaHust

Tema 2.6 Jlorapupmuueckasi pyHKIMs, ee CBONCTBA.
JlorapugMuyecKue ypaBHEHHs, HCPAaBEHCTBA

1 | Jlorapudmudeckass GYHKIHS M €€ CBOWCTBA.

2 | Ilonarue norapudmuueckoro ypasHeHus. Onepanus
MOTEHIIMPOBaHUs. Tpu OCHOBHBIX METOJAA PEIICHUs
Jorapu(MHUUYECKUX YpaBHEHUIl: (YHKIMOHAIbHO-TpadUUeCKuH,
METOJ TOTEHIIMPOBAHHUS, METOA BBEACHHUS HOBOH IEepeMEHHOMN

3 | JlorapudmMudeckie HEpaBEeHCTBA

Tema 2.7 Jlorapudmbl B NpHpojae U TEXHUKE

[IpodeccronanbHO-OpHEHTUPOBAHHOE COAEpKaHNE
(comeprkaHue MPUKIIAJIHOTO MOIYJIS)

[Mpumenenne norapudma. Jlorapupmuueckas cnupaib B
npupone. Ee MaTemaTnueckue cBOiCTBa

Tema 2.8 Pemenue 3agau. CTeneHHasi, moka3arejJbHas
Jgorapupmuyeckas GpyHKIUH

CrerneHHasi, oKaszaTebHas 1 JjorapudmMuueckast GyHKIHIH.
Pemienue ypaBHeHu

Pa3zgen 3. OCHOBBI TPMIOHOMETPHH.
Tpuronomerpuyeckue pyHKUMHU

Tema 3.1 Tpuronomerpuyeckne GyHKIHH NPOU3BOJIBHOIO yrJia,
qJuciaa

Pannannas mepa yria. [IoBopoT Toukn BOKpYT Hadana
koopauHat. OnpezeneHue CHHyca, KOCUHYCa, TAaHI'€HCAa U
KOTaHIeHca. 3HAKM CHHYCa, KOCHHYCa, TaHI€HCa U
KOTAHI'€HCA 110 YeTBEPTIM.

3aBUCHMOCTD MEXKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM 1
KOTaHT€HCOM OJTHOTO U TOTO )K€ yIia

Tema 3.2 OcHOBHBIC TPHIOHOMETPHYECKHE TOMKAECTBA

Tpuronomerpuyeckue ToxaecrBa. [IpeodpazoBaHus
MPOCTEHIINX TPUTOHOMETPUYIECKUX BhIpaxeHui. Cunyc,
KOCHHYC, TAHT€HC U KOTAHT€HC YIJIOB 0L U - O

Tema 3.3 TpuroHomerpuuyeckue pyHKIUH, UX CBOHCTBAa U
rpaguku

OO6nacTp onpeneneHus W MHOXECTBO 3HAYCHHH
TPUTOHOMETPUYECKUX (YHKIMH. UETHOCTH, HEUETHOCTD,
MEPHOANYHOCTh TPUTOHOMETPHUECKUX (DYHKIIMH.

CaoiicTBa U rpauku GYHKIMHA Yy = COS X, Y =sSin X,y =tg X, y =
ctg X.

Cxxatne 1 pacTshKeHne TpapuKOB TPUTOHOMETPHUECKUX
¢bynkumii. [IpeobpasoBaHue rpagkOB TPHTOHOMETPUIECKHX
byHKIHHA

Tema 3.4 O0paTHbIe TPHTOHOMeTPHYECKHE (YHKIHMH
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OOparHble Tpuronomerpuyeckue Gpynkunu. Mx cBoiicTBa u
rpaduky.

Tema 3.5 Tpuronomerpuyeckue ypaBHeHHsI M HEPaBEeHCTBA

YpaBHeHHE cOs X = a. YpaBHEHHe sin X = a. YpaBHEHHE tg X = a,
ctg X = a. Pelnlenne TpUroHOMETpUYECKUX YPaBHEHHH OCHOBHBIX
TUIIOB: MpOCTEHIINe TPUrOHOMETPUYECKHE YPABHEHUS,
CBOJIAIIMECS K KBaJpaTHBIM., pellacMble pa3lo)kKeHHEM Ha
MHOKHTENH, OIHOpoAHbIE. [IpocTelinie TpPUroHoOMETpUYECKUE
HEPAaBEHCTBA

Tema 3.6 Pemenue 3axay. OCHOBbI TPMIOHOMETPHH.
Tpuronomerpuyeckue GyHKUMHU

[IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BHIpaXKeHWi. PerieHue
TPUTOHOMETPUYECKUX ypaBHEHHH W HEPaBEHCTB , B TOM 4HCIIE
C WCIOJIb30BaHHEM CBOWCTB (DYHKIMH

KonTtponrsHas pabora

IIpomesxyToYHAas aTTeCTALMSA: 3a4eT C OLeHKOM

2 cemecTp

46

46

Pasnen 4. IlpousBonHas u nepBooOpasHas GYHKIHMU

Tema 4.1 Ilousitue npou3BoaHoii. DopmMyJabl U MpaBuJa
auddepeHupoBanns

[Ipupamenne aprymenta. [Ipupamenne Qyskimn. 3agaun,
TIPUBOJSIINE K MTOHATHIO IIPOU3BOAHOMN. OrmpeneneHue
MPOU3BOJIHON. AJNTOpPUTM OTBHICKAHUsI MPOU3BOJHOM.

Dopmyiel quddepeHunpoBaHusl.

[MpaBuna quddepeHuupoBans

Tema 4.2 TlonsiTue 0 HempepbIBHOCTH (yHKIMH. MeTox
HHTEpPBAJIOB

[NonsTre HenpepsiBHON QyHKINH. CBOWCTBA HETTPEPHIBHOM
¢ynkimn. CBsi3b MEXIY HENPEPHIBHOCTHIO U
JuddepeHInpyeMocThi0 (PYHKIMH B TOUKE.

AJTOpUTM peleHns] HepaBeHCTB METOI0M HHTEPBAJIOB

Tema 4.3I'eomeTpuyeckuii M GU3NYECKU CMBIC] MPOU3BOIHOIM

I'eomeTpruecKuii CMBICI TMPOU3BOAHON (YHKIHUU — YTIOBOM
koaddunmenT kacatenbHOW K Trpaduky (QYHKIMH B TOYKE.
YpaBHeHHE KacaTelIbHOW K rpaduky (YHKIUH. ANTOPUTM
COCTaBJICHUsI YpaBHEHHUS KacaTelIbHOH K rpaduky (QyHKIUH

y=f(x)

Tema 4.4 MoHOTOHHOCTH PyHKIMHU. ToukM IKCTpEMYM

Bozpacranme n yOpiBaHue (DYHKIHH, COOTBETCTBHE
BO3pacTaHus W yObIBaHHS (QYHKIIMH 3HAKY IPOM3BOIHOM.
3agaun Ha MaKCHMyM M MHUHHMYM.

Anroputm uccnenoBanus QYHKIIMU U MOCTPOCHHS e¢ rpaduka ¢
MIOMOIIBKO TPOU3BOJHOM

Tema 4.5 HccaenoBanue GyHKIMI M mocTpoeHne rpagukon

UccnenoBanne GyHKIMU HA MOHOTOHHOCTB U ITOCTPOCHUE
rpaduKoB

Tema 4.6 HaunGosbliee ¥ HaMMeHbIee 3HAYCHHS (PYHKIUU

HaXO)K[[eHI/Ie HaI/I6OJ'H)I_HeI‘O M HaMMEHbBIICI0 3HAYCHMI
(byHKIMIA, nocTpoeHHe TpaduKOB C UCIIOJIL30BaHMEM alllapara
MaTeMaTHYeCcKOro aHajIu3a

Tema 4.7 HaxoskaeHue oNTUMAJIBLHOIO Pe3ybTaTa ¢ MOMOIIbIO
NPOM3BO/IHOI B MPaKTHYECKHX 321a4aX

IIpodeccroHanbHO-OPUEHTUPOBAHHOE COAEPKAHUE
(coaepxaHie MPUKIATHOTO MOJYJIS)

Haumenbliee u HanOoJibllee 3HaUeHHE PYHKIUU

Tema 4.8 IlepooOpa3nas pynkuuu. IlpaBuia Haxo:kaeHUs
TepPBOOOPA3HBIX

O3HakOMJICHHE C TOHSITHEM HHTETpayia W MepBOOOPA3HON IS
¢ynkin  y=f(x).
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Pewrenne 3amay Ha CBsI3b NEPBOOOPA3HOIl M €€ MPOU3BOJHOM,
BBIYHCIICHHE TIepBOOOpa3Hoil aist naHHOM (yHkumu. Tabnuna

(dopMyn 1 HaXOKAEHUA IepBooOpa3HbIX. V3yueHne mpasmia

BBIYHCIICHUS TIEPBOOOPA3HOM

Tema 4.9 Ilnomans xkpuBoanHeiHoW Tpanenuu. Popmysia
HroTona —Jleiioanma

3agauu, NPUBOIALINE K TMOHITHIO OMPEASICHHOTO HMHTErpajia —
O BBIYMCIICHUM ILIOLAAN KPUBOJIIMHENHHON Tpaneuuu. IlonsTue
ompeAeNnéHHOro nHTerpana. ['eomeTpudeckuii u u3ndecKuit
CMBICI OmpenereHHoro uHrerpana. @opmyna HeroTona —
JleiiOHuIA.

Pemenne 3aJa4 Ha NpUMCHCHUEC UHTCTpaIa I BBIYUCICHUS
(1)I/I3I/I‘~IGCKI/IX BCJIMYUH U rmomaaeﬁ

Tema 4.10 Pemenue 3anau. IlpousBognasi u nepBoodpasHas
GyHkuuu.

®opmynsl 1 npaBuna auddepeniupoanns. MccnenoBanue
(hyHKIHI ¢ TOMOIIBIO TTpon3BoaHON. Hanbonpmee u
HavMeHblIee 3HaYeHUs PyHKIUH. Brraucienne nepBooOpasHoOH.
[TpumeHeHne nepBooOpasHoM

Paznen 5. DjieMeHTHI TEOPUH BEPOSITHOCTEH M MaTeMaTH4eCKOM
CTATHCTHKH.

Tema 5.1 CoObITHE, BepOATHOCTh co0bITHA. Cil0:KeHHe U
YMHOKEHUE BEPOSITHOCTEIN.

COBMECTHBIE M HECOBMECTHBIE COOBITHSL. TeOpCMLI (6]
BCPOATHOCTU CYMMBbI COOBITHIA.

VYcaoBHasS BEpPOATHOCTh. 3aBHCUMBIE U HE3aBUCHUMBIE
coObiTrsi. Teopembl O BEpOSATHOCTH MPOU3BEACHUS COOBITHIA

Tema 5.2 BeposiTHOCTH B NMPo(hecCHOHAIBHBIX 3a/1aUax

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COAEPKaHNE
(conepkaHue TPHUKIIAIHOTO MOIYJIS

OTHOCUTEILHAS YacTOTa COOBITHS, CBOWMCTBO €€
ycTounBocTU. CTaTHCTUYECKOE OMpE/IEeHne BEPOITHOCTH.
OreHKa BEpOSATHOCTH COOBITHS

Tema 5.3 JluckperHas ciay4yaiiHasi BeJIHYHMHA, 32KOH ee
pacrnpe/eaeHus

Bunpl cnyuaiineix BenuuuH. OnpeneneHue IUCKPEeTHOU
CllydallHOM BEIMYUHBI. 3aKOH paclpeieNeHuss JUCKPETHON
cnydaiiHoM BenuuuHbl. Ee 4ncIOBBIE XapaKTepUCTUKU

Tema 5.4 3agaunm MaTeMaTHYECKOH CTATHCTHKH.

INepBrunast 00pabOTKa CTATHCTUYECKUX NAaHHBIX. UHCIIOBBIC
XapaKTepUCTHKH (CpeiHee apruMeTHIecKoe, MeInana, pa3Max,
mucriepcnst). Pabora ¢ Tabnuiamu, rpagpKkaMu, TarpaMMaMiu

Tema 5.5 DiieMeHTBI TEOPUH BEPOSITHOCTEH W MATeMATH4YeCKOI
CTATHCTHKHU

Buasl coObITHI, BEPOATHOCTH COOBITHI. ClOXKEHHE U
YMHOKEHUE BeposTHOCTEN. JIuCKpeTHasl ciydaiiHas BEIUYMHA,
3aKOH €€ paclpeneleHus. 3aJadd MaTeMaTHIeCKOH
CTaTHUCTHKH.

Pazgen 6. IIpsiMbie n m1ockocTu B npocrpancTse. Koopaunarer n
BEKTOPHI B MPOCTPAHCTBeE.

Tema 6.1. OcHOBHbIC IOHATHA cTepeoMeTpuu. Pacnosoxenue
NPAMbBIX H IIOCKOCTEH

Ipenmer crepeomerpun. OCHOBHBIC IOHATHA (TOYKa, HpsMasi,
IJIOCKOCTB, MPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI
crepeomeTpu. llepecekaroniuecs, napauieabHble H
CKpEIIMBAIONIMECcs NpsMbIE. YTOJI MEXAY HPSMBIMH B
npoctpaHctie. [leprneHauKynapHocTs NpsMbIX. OCHOBHBIE
POCTPAHCTBEHHBIE (PUTYDBI

Tema 6.2. ITapa/ule1bHOCTH NPSIMBIX, MPSIMOH M IJIOCKOCTH,
IJIOCKOCTEH.
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ITapannensHble npsAMast 1 wockocTs. Onpenenenue. [IpusHak.
Cgotictsa. [lapamrensabie iockoct. Onpenenenne. [IpusHak.
CgoiictBa. Terpasap u ero snemenTsl. [lapamnmenenumen m ero
aeMeHThl. CBOMCTBa IPOTHUBOIIOJIOKHBIX TpaHEH M
JuaroHajel napaurenenuiena. IlocTtpoeHne OCHOBHBIX
CeueHU

Tema 6.3. IlepneHAUKYJSIPHOCTH NPSAMBIX, NPSAMON U IUIOCKOCTH,
IJIOCKOCTEN

[lepienaukynapasie npsMelie. [lapamienpHble TpsSMBIE,
TIePIICHANKYISAPHBIE K TUTocKocTH. [Ipu3Hak
MIePIICHANKYISPHOCTH MPSIMOH U TNIOCKOCTH

Tema 6.4. Ilepniengukyaap u HakI1oHHas. Teopema o Tpex
NeprneHIuKyJIspax

Ilepniennukynsip U HakiIoHHas. Teopema O Tpex
NEPHEHIUKYIISpax. YTOJI MEXAy NPsSMOM U MIIOCKOCThIO. YTOII
MEXIY MIOCKOCTAMU. [lepreHanKysipHbIe IUIOCKOCTH.
PaccTostHust B IpocTpaHcTBE

Tema 6.5. KoopanHaThl U BEKTOPBI B IPOCTPAHCTBE

JlexapToBBI KOOPAUHATHI B IPOCTpaHCTBE. BekTOpHI B
npoctpaHcTBe. Clo’KeHHe U BEIYUTaHHE BEKTOPOB. Y MHOKEHHE
BeKTOpa Ha yncio. CKaIpHOE MPOU3BEICHNE BEKTOPOB.
IIpocreiiue 3a1a4u B KOOpPIUMHATAX

Tema 6.6. IlpsiMble M IJIOCKOCTH B NMPAaKTHYECKHX 3a/lavyax

[IpodeccronanbHO-OpUEHTHPOBAHHOE COEPKaHNE (COaepKaHne
TIPUKJIIAJHOTO MOIYJIs)

B3aumHoe pacnonoxeHre NpsSMbIX B MPOCTPAHCTBE.
[TapamienbHOCTh MPSIMOM U IUIOCKOCTH, MapajlIeNbHOCTh
IUIOCKOCTEM, NEPIEHAUKYJIAPHOCTh IUIOCKOCTEN. Pacnosoxenue
MPSIMBIX W IUIOCKOCTEH B OKpYy’KaromieM mupe (Tpupoze,
apXUTEKType, TeXHUKE). Pernenne mpakTuKO-0pHEHTHPOBAHHBIX
3amaq

Tema 6.7 Pemenne 3agau. IIpsiMbie M IUIOCKOCTH, KOOPAUHATBI
H BEKTOPbI B MPOCTPAHCTBE

Pacnonoxenue npsMbIX U IUIOCKOCTEH B NPOCTPAHCTBE.
IlepneHAMKyYIAPHOCTE U NMAPAJLUIENBHOCTD MPSAMBIX U
mI0cKocTel. J[ekapToBbl KOOPAMHATHI B IPOCTPaHCTBE. BEKTOPEI
B nipocTpaHcTBe. CII0KeHNE U BBIYNTAHUE BEKTOPOB. Y MHOXKEHHE
BekTopa Ha yncno. KoopanHaTel BEKTOpa

KonrposbHas pabora

Paszpes 7. MHOrOrpaHHMKH M TeJIa BpallleHUs

Tema 7.1 IIpuzma, napajieienunel, Ky0, IMpaMuaa U X
ceyeHHust

[Ipu3ma (HakIOHHAs, TpsMasi, MPABHIbHAS) U e€ AIEMEHTEHL.
ITapannenenunesn. CBoiicTBa NPSIMOYTOJIBHOTO
napaenenunenaa. Ky6. IMupamuna u e€ 37IeMEHTHL
IIpaBunbHas nupamuaa

Tema 7.2 IIpaBMJIbHbIe MHOTOTPAHHUKH B KU3HHU

IInomwaaps MoBEpXHOCTH MHOTOrpaHHUKOB. IIpocteiimue
KOMOWHAIIM MHOTOTPaHHHKOB. BBIYHCIICHHE 3JIEeMEHTOB
MIPOCTPAaHCTBEHHBIX ¢Guryp (péOpa, AMaroHaiu, yrisl).
[TpaBwiIbHBIE MHOTOTPaHHHUKH

Tema 7.3 llmnunap, KoHyC, mIap M MX
ceyeHHust

IIpodeccronanbHO-OPUEHTUPOBAHHOE COACPIKAHUE
(comepkanue MPHUKIATHOTO MOJTYJIS)

Humuaap, koHyc, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO
KPYTrOBOTO HWJIMHJIPA, IPSIMOTO KPYrOBOTO KOHYca.
W3obpaxxeHue Ten BpaileHHus Ha miockoctd. [IpexncraBienue
00 yceuéHHoM koHyce. CeueHus KOHyca (HapauielibHOE
OCHOBaHHMIO M MIPOXOJSIIIee Yepe3 BEPIIUHY ), CEUSHHS [IMIMHAPA
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(mapaniensHO M NEPIEHANKYIIIPHO OCH), CEYCHUAX IIapa.
Pa3BépTka muinMHapa U KOHYC

Tema 7.4 O0beMbl W IJIONIAJTU MOBEPXHOCTEH Tes 4

O06beM npsiMoyrosibHOT0 Napautenenuneaa. OoveM Kyoa.
O06BeMbl IpsiMOiT pu3MBI 1 HIHHAPa. O0BEMBI THPaMUIIBL U
koHyca. O6beM mapa.

Tema 7.5 Ilpumepsl cummeTpuii B npodeccuu 2 2

[IpodeccrnonanbHO-OPHUEHTHPOBAHHOE CO/ICPKAHHE
(comeprkaHne TPUKIATHOTO MOIYJIS)

[TonsiTHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTPAJIbHAs, OCeBas,
3epkaiibHas ). O000IEeHne TPEICTABICHUH O MPaBUIBHBIX
MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTa’ap, HOJIEKadIp,
ukocasp).[Ipumepsl cuMMeTpHii B mpodeccuu

Tema 5.6 Pemenue 3a1ay. MHOrOrpaHHMKHM M TeJia BpallleHHs 2
OOBEMBI | TUIOMIA/H TOBEPXHOCTH MHOTOTPAHHUKOB U TEI
BpaICHHS
Kourponbuas pabora. 2
IIpome:kyTouHasi aTTeCTALUSA: IK3aMEH
Bcero | 76 | 98 | | 70

3. KoHTPOJIb U O1leHKA pe3y/JbTATOB OCBOEHHUsI y4eOHOI0 NMpeIMeTa

Texyumii  KOHTPOJb  YCINEBAGMOCTH W NPOMEXKYTOYHAs  arTecTanus  OOydarommuxcs
OCYILECTBIISIIOTCS] C TIPUMEHEHUEM OIIEHOYHBIX MAaTEePHAJIOB TI0 YYeOHOMY TpeaMeTy (TIPHIIOKEHHE
Ne 1 - Ne 2paboueii mporpamMme y4eOHOro MpeaMeTa), BKIIOYAIOUIMX OTKPHITYIO (JOCTYHHYIO K
OonyOJMKOBAHMIO) M 3aKPBITYIO (HE pa3MeIaeMyto B CBOOOTHOM JIOCTYTIE) YacTH.

4. YcioBus peajau3anu yueOHOro npeamera

4.1. Y4yeOHO-MeTOqMYeCKOEe M MHPOPMALMOHHOE 0O0ecleyeHHe peaTn3anu y4e0Horo
npeaMera

4.1.1. OcHoBHasi IMTEpPaTypa:

Crucox OCHOBHOM JTUTEPATyphI

Hanasa, A. A. Martemaruka : yueOnuk / A.A. Jlagasta. — 3-e u3f., uCIip. U A0M. —

Mockga : UTHOPA-M, 2023. — 544 c. — (Cpennee npodeccrnoHaibHOe 00pa3oBaHue). - TeKCT :
anekTpoHHbid. - URL:https://znanium.ru/read?1d=418454 (nara obpamenus: 1.06.2024). — Pexxum
noctyna: no noanucke TromI'Y.

4.1.2. JlonoJiHUTEIbHAA JIUTEPATypa:

Cnucok TONMOJHUTEIRHON JTUTEPATyPhl

HanasH, A. A. COopHUK 3a7a4 110 MaTeMaTuke: YueOHoe nocooue/lamasa A. A., 3-e u3a. -
MockBa : ®opym, UHOPA-M Uznatenbckuit dom, 2021. - 352 c.: -(Ilpodeccuonanbuoe
oOpaszoBanue). - Tekcr : snexTpoHHbIH. - URL:https://znanium.ru/catalog/document?id=398658
(mata oOpamenwus: 1.06.2024). — Pexummoctyna: mo noanucke Trom[yY

4.1.3. CoBpemeHHbIe NMPo(ecCHOHAJIBbHBIC 0a3bl JAHHBIX M HMH(OPMALMOHHBbIC CIIPABOYHbIC
CHCTEMBI:

1. 3nanmymM -  https://new.znanium.com/

2. Jlanb - https://e.lanbook.com/

3. IPR Books -  http://www.iprbookshop.ru/

4. Elibrary - https://www.elibrary.ru/

5. HanmonanwsHas snexrponnas oubnauoreka (HOb) -  https://rusneb.ru/

6. MexBy30BcKas deKkTpoHHas oubdaunoreka (MObB) -  https://icdlib.nspu.ru/

7. "MUBUC" (bl nepuoanueckux m3nanuii) - https://dlib.eastview.com/browse
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8. DnexrponHas 6ubanoreka Tromry -  https:/library.utmn.ru/

4.2. JIuleH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecrevyeHune, B TOM YucJjie
0Te4eCTBEHHOI 0 MPOU3BOJACTBA

LibreOftice, mnardopmsl: Annexc. Meccenxep, SAnaexc.Tenemoct.

4.3. MaTepuajabHO-TEXHHYECKOE o0ecrieyeHHe pean3aiu Y4eGHoro npeamera:
MynpTumenuiiHas ydyeOHasi ay[UTOpuUsl Ul MPOBEACHUS 3aHITUH JIEKLIMOHHOIO TUIIA OCHAIIeHa
CICAYIOMHUMH TEXHUYECKUMHU CPeICTBaMU OOydeHMsI U o0OpyaoBaHWEM: ydyeOHas MeOenb, JOCKa
ayIuTOpHAas, MYJIbTUMEIUWHOE MPOEKIMOHHOE U aKyCTHYecKoe 00OpyAOoBaHHE, MEPCOHAIbHBII
KOMIIBIOTED.

MynbsTuMeauiiHas yuyeOHas ayAMTOpHS Ul NMPOBEACHMS 3aHATHH CEMUHApPCKOTO THIA OCHAIlleHa
CIIEIYIOUIMMH TEXHUYECKUMH CPEACTBaMHU OOydeHHUs W 00opyaoBaHHEM: ydeOHas MeOenb, J0CKa
ayJUTOpHAs, MYJbTUMEIUHHOE NPOCKIMOHHOE M aKyCTHYeCKOe 000pyaoBaHHE, NEepCOHATbHBIN
KOMITBIOTED.
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[Mpunoxenne Nel k paboueit
nporpamMMe y4yeOHOro mpeamera

OLHEHOYHBIE MATEPHUAJIBI 10 YYEBHOMY NNPEJMETY
Haumenosanue yueonozo npeomema
OTKpbITast 4aCTh

1. CucremMa OolleHUBAHUSA

OneHka «OTJIMYHO» CTaBUTHCS TpuU BbIMoNHEeHUH 91% 3amaHuMii, OIEHKA «XOPOIO» MPHU
BeITIOJTHEHHH 76% - 90% 3amanmii, OlleHKA « yIOBIECTBOPUTEIBHO»-01- 75% 3amanmii.

2. IlacopT OLIEHOYHBIX MAaTEPHAJIOB

Tembl yueOHOTO IpemeTa O1ieHOYHbIE Kon u hopmynupopka Kpurepun
MaTepuaibl KOHTPOJIUPYEMOM OLICHUBAHUS
(6U0bl U KOIUYLECMBO) KOMITCTCHIINH
TeKylmmii KOHTPOJIb YCIEBAEMOCTH
P1.T1.1 TBopueckas paboTa OK1-OK7 IIpoueHT npaBUIILHO
BBITTOJTHEHHBIX
P1.T1.2 ITpaktuyeckas padora | OK1-OK7 3aJlaHui
P1.T1.3 TBopueckas paboTa OK1-OK7
P1.T1.4 KontpoinbHas padora | OK1-OK7
P2.T2.1-T2.3 CamocrosiTenpHas OK1-OK7
pabora
P2.7T2.4-T2.8 ITpakTrueckas pabora | OK1-OK7
P3.T3.1-T3.6 Otsetsl Ha Bonpockl | OK1-OK7

HpOMe)KyTO‘-IHaH aTTeCTanus 06yqa}0m1/1xc;1: KOHTPOJIbHAasA pa60Ta

KOHTpousibHas pabota | OK1-OK7 [IponieHT npaBUIIBHO
8 BapuaHTOB BBITIOJTHEHHBIX
3aJaHni

P4.T4.1-T4.2 CamocrosiTenbHas OK1-OK7 IIpouieHT npaBUILHO

pabora. BBITIOJTHEHHBIX
P4.T4.4-T4.9 [TpakTuueckas padora | OK1-OK7 3a/laHui
P5.T5.1-T5.5 ITpaktrueckas pabora | OK1-OK7
P6.T6.1-T6.7 Otetsl Ha Borpockl | OK1-OK7

MaremaTuueckui

JUKTaHT
P7.T7.1-T7.6 Otsetsl Ha Bonpockl | OK1-OK7

MaremaTnueckuit

JTUKTAHT

Tect

HpOMe)KYTO‘-IHaH aTTeCTanus 06yanomec51: 3a4eT C OLICHKOM

Tect 5 BapuaHTOB.

[IpoueHT npaBUIBLHO
BBITIOJTHEHHBIX
3aJaHui
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3. TunoBbie OLICHOYHBbIE MAaTEPHAJIbI

TBopueckasi padoTa: pa3zpaboTka nmpe3eHTaluil Ha TeMy: «MaTemaTuka B mpoQeccuu
Jlenonpou3BOAUTENbY

TBopueckasi paboTa: pacueTbl B XUMHUYECKUX peakiusax. [[poreHTsl mpy N3roTOBJICHHE
pacTBOPOB M CMECEH.

IIpakTHyeckas pabora.

1.0Omnpenenute cymmy yIuladeHHOTO Hanora, paHoro 13%, ecnu cymma 3apa6otka 45 000 p.

2. CKOJBKO IPOLEHTOB OT 2 M COCTABJISIIOT 8§ MM?

3. Ha cxosbKO IpOIIEHTOB M3MEHMIIAch BEJIMUMHA, €CJIM OHa yBenuuuiach B 11,4 paza? Beibepute
BEPHBIN OTBET.

4. Beipazute 350,8% uuciom. BeiGepute BepHbBIN OTBET.

5. CHauana 6610 BbITUIAYEHO 75% CyMMBI 3aiiMa, 3ateM 25% oT octaTtka. CKOJIBKO OCTalloCh
BBIIUIATUTh, €CIIM cyMMa 3aiima coctasisuia 100 000 p.?

6. UTo Takoe NpOLIEHTHOE OTHOIIEHHUE ABYX uncen? YTo nmokas3plBaeT OTHOIIECHUE ABYX YHCEN?

7. CmemaB 30-nponieHTHbIN 1 60-pOLEHTHBIN PacTBOPHI KUCIOTHI U 100aBUB 10 K 4uCTON BOBI,
HOJYYHIIU 36-NpOLEHTHBIN pacTBOp KUcaoThl. Eciu 661 BMecTo 10 kr Boas! 1o6aBumu 10 xr 50-
IIPOLIEHTHOT'O pacTBOpa TOH K€ KUCIIOTHI, TO MOJIY4YHIIU ObI 41-POLIEHTHBIN PacTBOP KUCIIOTHI.
Ckonpko kmitorpaMmMoB 30-IIpOLIEHTHOTO pacTBOPA UCIOIb30BAIN VIS TOJIyYEHUS CMECHU?

8. CMemianu HEKOTOPOe KOJIMYECTBO 1 1-pOIEHTHOrO pacTBOpa HEKOTOPOTO BEIIECTBA C TAKUM K€
KOJIMYECTBOM 2 1 -ITPOLIEHTHOTO pacTBOpa 3TOro BemecTsa. CKOJIbKO MPOLIEHTOB COCTABIISAET
KOHIEHTpaIUs IOJTy4YUBILIETocs pacTBopa’?

9. Nmerotcs aBa cocyna, cofepxaine 12 kr u 8 Kr pacTBOpa KUCJIOTHI pa3IMYHON KOHLIIEHTPALINH.
Eciu ux cnuth BMeCTe, TO IOIY4YHM PacTBOp, coaepxkaiuil 65% KucaoTsl. Ecau ke cauTh paBHbIE
Macchl 3TUX PACTBOPOB, TO MOJXYUYEHHBINH pacTBop OyneT conepxkaTtbh 60% kuciaoTsl. CKOIBKO
IIPOLIEHTOB KUCIIOTBI COJEPKUTCS BO BTOPOM pacTBope?

Bonpochl mMOAroTOBKH K YCTHOMY OIIPOCY H KOHTPOJIBHBIM padoram:

1 cemectp

1. [TpocTeie MPOLIEHTHI, pa3IUYHBIE CIIOCOOBI X
BBIUHCIICHHUSL.

2. PacyeTs! 1151 IpUrOTOBIIEHUS PACTBOPOB.

3. Pemenne nMHENHBIX, KBaAPATHBIX YPABHEHUN.

4. IToHsATHA KOpHSA N-OM CTENEHU, CBOMCTBA KOPHS

5. [ToHsITHE CTENEHN C pallMOHATBHBIM MTOKA3aTEJIEM, ICUCTBUS CO CTEIIEHSIMM.
6. [Toka3zarenbHOE ypaBHEHHE, UX BUABI U CIOCOOBI UX PELICHUS.
7. Omnpenenenue gorapudpma.

8. CoiicTBa sorapugpma.

0. Panuannas mepa yrna.

10. Omnpenenenne cuHyca, KOCUHYCa, TAHT€HCA U KOTaHIEHCa.
11. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

12.  IlpeoGpa3oBanue rpaduKoB QyHKIHUI.

2 cemecTp.

1. [TpaBuna nuddepeHmpoBaHusl.

2. ®opmyiel qudGepeHITMPOBAHUS.

3. [TepBooOpasnasi, TabauIa IEPBOOOPA3HBIX.

4. MakcuMyM ¥ MUHUMYM (DYHKITHH.

5. B3anMHoe pacnonoxeHue npsiMbIx B IPOCTPAHCTBE.

6. B3anmHoe pacnosnokeHue I0CKOCTEN.
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7. Onpenenenre Npu3Msl, NapajUielenuIeaa, IpSMOyTroJIbHOTO Mapajiesnenunena, Kkyoa,
IIUPAMHUJBL.

8. IIpaBUIBbHBIE MHOTOTPAHHUKH U UX CBS3b C XUMUEH.

0. Omnpenenenue NUINHAPA, KOHYCa, ChEephl U Mapa.

10. ®opmyIibl 00bEMOB MHOTOI'PaHHUKOB U TE€J BpAILEHHSI.

WX N AN kWD

10.

11.
12.

13.

14.
15.
16.
17.
18.

19.

20.
21.

22.
23.

24.
25.
26.

Mpo6HbIi BapMaHT 3K3aMeHaLMOHHOrO TecTa.

X
Haiinute obnacts onpenenenust GyHkuuu: Y = 92
—X

[lepeBenute u3 paguaHHON MEpPHI B rpaz[yCHyro:%T
Pemmth ypaBHEeHHE: x° = 1024

Haiinure 3HaueHune Bmpameﬁmzlé . 16% - 16%
Pemmre ypasuenne:5°** ' =125

Berunciute: 5% %
Brrunciurs:log, 7 —log, %
BEIYHCTIHTS TPOU3BOIHYIO:5 X +4 X +2

Onpenenuts GopMyIry IO KOTOPOM peraeTcs 3aja4a: B KJIacCce N3y4aroT MATh MPEIMETOB
€CTECTBEHHO- MaTeMaTU4eCcKoro ukia. CKOIBKUMH CIIOCOOAMU MOYKHO COCTaBHUTh
pacrvcanue Ha MATHHILY, €CJIH B 3TOT JACHB JOJDKHBI OBITh TPU YPOKA U3 TPEX Pa3HBIX
MPEeAMETOB 3TOT0 LUKIIa?

BwmecTo MHOTOTOYMST BCTAaBUTH CJIOBA: ... - ’TO MHOTOTPaHHUK, OJIHA U3 TPaHEH KOTOPOTO
(OCHOBaHME) MTPOU3BOJILHBIM MHOTOYTOJIHUK, & OCTAIbHBIE TPAHU TPEYTOJIbHUKH.

Haiitu 00BbemM npsiMOyTOJIBHOTO TIapajuienenunesaa, eciu a=2,b=10,h=5

Haiinure koopauHATH BEKTOpa AB, eciu KOOpAUHATHI €r0 KOHLIOB
Al1,-2,-1),Bl4,-2,1)

1—cos’x

YIpoCTUTh BBIPAKEHUE: — 5
sin” x

IlepeBeauTe u3 rpaaycHoi Mephl B paguanuyto: 40
Bblqncnplmm

HaiinnTe obnacth onpeznenenus QyHKIUH: y = Y2x—16
Pemre HepaBeHCTBO:2" < 64

8
Beraucnuts:log, 5
2

2
Brraucnauts HHTerpan:f 3x"dx
1

BoruncnuTe npon3BoAHY0:SIN 5 X
Boraucnute I/IHTerpan:f 5dx

Pemuts ypaBuenue log ( X=7|= log,, 6 x
Pemuts ypaBuenue 577 =0,2

B sinZ-cos & tg u
BIYUCIIUTH SIN -+ COS ——{g —
3 6 4

JHomnucates popmyny 2cos4 x-sind x=....

1 1
Haiitu 3HaueHMs BbIpaKeHUs F ) F - ( V12—+/48)-\3
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27. B cocya, conepkaiiuii 7 IuTpoB 26-MPOIEHTHOT'O BOJAHOTO PacTBOPA BEIIECTBA, 10OABUIN
6 1uTpoB BOJbl. CKOJIBKO MPOIIEHTOB COCTABIISET KOHIIEHTPAIIHS IOy YHBILIETOCS
pactBOpa?

28. Cmemanu 4 nutpa 35-npoLeHTHOIO pacTBOpa BenlecTsa ¢ 11 aurpamu S-mpoLieHTHOTO
pacTBopa 3TOro ke BemiecTBa. CKOIbKO MPOLIEHTOB COCTABIISET KOHLIEHTPALUs
MOJTyYHBIIErOCs pacTBOpa?

HUToroBas arrecrauus (3K3aMeH B BU/le TeCTHPOBAHMSA)

3amanue Kirou

1. Yro Ha3bIBAIOT CTENEHBIO YKCIia?
A) mpousBelieHHE AAHHOTO YKCIa Ha caMo ce0s 3aJlaHHOe KOJIUYECTBO Pa3
b) Paznenenue urcna Ha caMo ceOst
B) Cymma maHHOTO 4muciIa ¢ caMuM CO00i

2. Kakoe 13 KOHKPETHBIX BBIPAKEHUH SIBIISIETCS KOPPEKTHBIM MPECTABICHUEM
5%?
A) 5+5+5
b) 5*5*5
B) 5:5:5

3. Kak HazpIBaeTcs po1ecc HaX0XKACHUS MPOU3BOAHON pyHKINH?
A) IlpousBenenue
b) Iuddepenmponanue
B) Tpancdhopmarms

4. UYrto Ha3bIBaE€TCSI CHHYCOM yTJia B IPSIMOYTOJIBHOM TPEYTOJIbHUKE?
A) OTHOLIeHHE TPOTUBOJIEKAIIETO KaTeTa K THIIOTEHY3e.
b) OtHomenue runoTeny3bl K IPOTUBOJISKAIIEMY KaTeTy.
B) OTHoleHne npuiiexkaliero Karera K MpoTUBOJISKAIIEMY KaTeTy.

5. Kak o6o3HayaeTcsi KOCUHYC yriia?

A) sin
b) cos
B) tg
6. Kakas wu3 QopMysT COOTBETCTBYET OCHOBHOMY TPHTOHOMETPHUECKOMY
TOXIECTBY?

A) sin’x+cos’x=1
b) s€ex+cosx=1
B) s€x*cosx=1

7. UYewmy paBeH sin 90 ?
A)O
b) 1

1
B)E

8. Uemy paBeH cos 0 ?
A)0
b) 1

B 2

9. Kaxk o6o3navaercs mpousBogHas GyHkiuu f(x)?
A)f'1x]
b) f f (x) dx
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B) = f x|

10.

BepositHocTh — 3T0?

A) JloctoBepHOe COOBITHE

b) OtHomenne uncna GraronpusITHBIX UCXOJO0B K YUCITY BCEX BO3ZMOMHBIX
B) Yucno ucxonos

11. BeposATHOCTH JOCTOBEPHOTO COOBITHS PaBHA:
A)0
b) 0,5
B) 1
12. CkonbKO BCEro BO3MOXKHBIX HCXOJIOB MPU OpOCKe IBYX KYOHMKOB?
A)6
b) 12
B) 36
13. BeiGepure nmpaBmIbHYIO (HOPMYITYy KIACCHUECKON BEPOSTHOCTH:
Ay p="
n
b) P=n*m
B) P=n—m
14. Cpennee apupmeTnyeckoe BBIOOPKH — ITO:
A) Mona
b) Menuana
B) Cpennee 3HaueHne
15. Kak 3amaercs npsiMmast B pOCTPAHCTBE?
A) OmHoit ToukoH
b) IByms Toukamu
B) Tpems Toukamu.
16. KommgectBo pebep y Kyda:
A)6
b) 8
B) 12
17. ®opmyna odbema IUIHHPA!
A)V=nr’h
b) V=2nrh
B) V=45r’h
18. ®opmyna oObemMa KoHyca:
A)V= % nr’h
B)V=nr’h
1 >
B) V= 3T h
19. Kakoii u3 BapuaHTOB — HEBO3MOKHOE COOBITHE?
A) Beimasienue opiia nmpu noa0pacbiBaHUU MOHETHI
b) Bemaienre 4eTHOTo YMcia Ha MIeCTUTPAaHHOM KyOuKe
B) Brimayienue uncna 7 Ha MECTUTPAHHOM KYOHKe
20. Yemy paBHa mpousBoaHas moctossHHON ¢pyHkmu f(x) = C?

A)O0
b) C
B) x
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