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1. MACIIOPT PABOYEM [TPOTPAMMBI JAUCIIAITJINHBI
C00.01.03 «MaTeMaTHKa»

1.1. O6aacTh NpUMEHEHHs POTrPAMMBbI

Pabouas nporpamma nucuuminabel COO.01.03 «Marematukay SBISETCS YaCThIO OCHOB-
HOW Tpod)eCCHOHATBHONW 00pa30BaTEbHON MPOTPAMMEI MOATOTOBKH CIECIIMATUCTOB CPEIHETO
3BeHa 110 crenranbHocTy 35.02.05 ArpoHomMusl.

1.2. Mecto gucuunjunbl B crpykrype OIIIICC3

Huctummmaa  COO.01.03 «MaremaTtuka»  sBIseTCS  Y4eOHOW  JTUCHUTIMHOMN
o0s3aTenpHOM mpeaMeTHo obmactn «Maremaruka u unpopmarukay OI'OC cpennero obmiero
o0OpasoBaHus U 0a30BOM AUCHUILIMHON 00111e00pazoBaTenbHOM moaroroBku CI1O u peanusyercs
B | 1 Bo |l cemecTpax mpu cpoke moiaydeHus: CpeaHero npodeccuoHaaIbHOro 00pa3oBaHus 3 roaa
u 10 mecsieB.

1.3. Henu 1 3224y JMCUUIJIMHBI, IVIAHUPYeMbIe Pe3yJbTAThl 0CBOEHHS y4eOHOM
JTUCIHHUIIINHEI

Heabro quciumuinael COO0.01.03 «MaremaTukay sIBISIETCS pa3BUTHE MPEACTABICHUI O
COLIMATIBHBIX, KYJABTYPHBIX W  HUCTOPHUYECKHX (PakTOpax CTAaHOBIEHUS  MaTEMAaTHKWU;
dbopMHpOBaHHE  JIOTHYECKOTO, aITOPUTMUYECKOTO M MAaTeMaTHYeCKOrO  MBIIUICHHUS;
dbopMupoBaHHEe YMEHHIl NPUMEHATH IMOJYYEHHBIE 3HAHUSA TMPU PELICHUH PA3IUYHBIX 3a]ad;
dbopMHUpOBaHHE MPEACTABICHUN O MaTeMaTHKE KaK 4YacTH OOIIEYeIOBEYECKOU KYIbTYpHI,
YHHUBEPCAIbHOM SI3bIKE€ HAaYKH, MO3BOJISIONIEM OMHUCHIBATH M M3y4aTh peajbHbIe MPOIECCH U
SIBJICHHS.

VYyeonas mucummmnaa COO.01.03 «MaremaTuka» OpUEHTHpPOBaHA Ha JOCTH)KCHHE
CIIEMYIONINX 3a/1a4:

— chopMHUpPOBaTh MENOCTHOE MPEICTABICHUE O MAaTEeMAaTHKE, €€ POJId B COBPEMEHHOM
CHUCTEME 3HAaHUI U MUPOBOH KYJIbTYpE;

— H3Y4YUTh OCHOBHBIE MATEMAaTUYECKUE TOHSTHS, WCIOJIb3yeMble Il OIMHMCAHUS
Pa3IMYHBIX MPOIIECCOB U SIBICHUIA;

— cdopMUpOBaTh HABBIKM TPUMEHEHUS MaTeMaTHYeCKUX METOJIOB [JIsl peIICHUS
MPaKTUYECKHX 3a]1a4.

IInanupyemMblie THYHOCTHBIC Pe3yJIbTATHI OCBOCHHS Y4eOHOM ANMCHHUIIIMHBI:

— c(hopMHPOBAaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CPENCTBE MOJEIUPOBAHMS SBICHUN U IIPOLIECCOB, UAEAX U METOJaX MATEMaTUKH,

— TIIOHMMaHHE 3HAYMMOCTH MAaTEMaTUKH I HAydyHO-TEXHUYECKOTO IIporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKe KaK K 4YacTH OOIIeYeIOBEYeCKON KyIbTYpbI
4yepe3 3HaKOMCTBO C UCTOPUEH pa3sBUTHUS MaTEMATHUKH, 3BOJIIOLMEN MATEMaTUYECKUX UIEH;

—  pa3BUTHE  JIOTMYECKOTO  MBILIUIEHUS, IPOCTPAHCTBEHHOTO  BOOOpa)KeHMUs,
AITOPUTMUYECKON KYJIbTYpPbl, KpHTUHYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOAMMOM Uit Oyayiiei
npodeCcCHOHATBHOM 1eATeNbHOCTH, VIS IPOI0JIKEHUsT 00pa30BaHMs U caMOO0Opa30BaHMS;

— OBJIAJIEHME MaTeMaTHYeCKMMM 3HAHUSIMH U YMEHHUSIMH, HEOOXOJWMBIMH B
MIOBCEJHEBHOM JKM3HU, [UII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCLHUIUIMH U
JUCIUIUINH TpOo(eCCHOHATBHOrO0 1LMKJA, s TOoJydyeHUs oOpa3oBaHHs B 00JacTsAX, He
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TpeOYIOMMX yrIyOJIeHHOW MaTeMaTHIeCKON TOTOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHMIO, B TOM YHCIE CaMOOOpa3OBaHHIO, Ha
NPOTSKCHUH BCEU KHU3HU; CO3HATEIHHOE OTHOIICHHWE K HEIMPEePhIBHOMY OOpPa30BAHHUIO KaK
YCIIOBUIO yCIIEUTHON MpodeccnoHabHOM 1 001IECTBEHHON e TEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOW TBOPYECKOW W OTBETCTBEHHOM
JIesATEeIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa30BaTeNbHOI, O0IIECTBEHHO MOJE3HOM, yueOHO-UCCIIe0BATENLCKOM, IPOEKTHOM U IPYTUX
BUJIaX JCSITEIbHOCTH,

— OTHOUIEHHE K MpOo(ecCHOHAIBHON [eATeNbHOCTH KaK BO3MOXHOCTH Yy4acTHsl B
pEIIeHUH JIMYHBIX, O0IECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIIMOHAILHBIX POOIIeM.

I[InanupyeMble MeTanpeMeTHbIE Pe3yJIbTAThl 0CBOEHUS] Y4eOHOM TUCIUIIUHBI:

— YMEHHE CaMOCTOSATEJBHO OIpPEeNATh LeNU JESITEeIbHOCTHM M COCTaBIATh IUIAHBI
NESTEIbHOCTH;  CAMOCTOSITEIbHO — OCYIIECTBIISITh, KOHTPOJMPOBaTbH M  KOPPEKTUPOBATh
JeSITENIbHOCTD; MCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JJIsl JOCTUKEHUS IMOCTaBJICHHBIX LeNen
U peajin3alluy IJIaHOB JEATeIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETUH B Pa3IMYHBIX CUTYalMsX;

— yMEHHE NPOAYKTHBHO OOIIATHCS W B3aUMOACWCTBOBATH B IPOILIECCE COBMECTHOM
JEeSATEIbHOCTH, YYUTHIBaTh [O3ULMU JPYIHMX YYaCTHMKOB JESITEIbHOCTH, 3((PEeKTUBHO
pasperiatb KOH()IUKTHI;

— BJIaJICHUE HaBbIKaMHM I103HABATEJIbHOM, Y4eOHO-MCCIEA0BATENbCKOM M IPOEKTHOM
JESTEIIbHOCTH, HaBbIKAMU  pa3pellieHuss [poOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHMsI NMPAKTHUUYECKUX 3aj]au, IPUMEHEHUIO Pa3IUYHbIX
METOJI0B IO3HAHNUS;

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHON HH(pOpMalMOHHO-TI03HABATEIbHON
NeSITEIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(OpPMAIUH,
KPUTUYECKH OLIEHUBaTb W WHTEPIPETUPOBATh HH(POPMALMIO, TOIYYAaeMYI M3 pa3IUyHbIX
HCTOYHUKOB;

— BIJIQJIEHUE A3BIKOBBIMHU CPEJICTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3J1araTh CBOIO
TOYKY 3pEHMS, UCIIOJIb30BATh aJICKBAaTHBIE S3bIKOBBIE CPENICTBA;

— BJIaJICHHME HAaBBIKAMU [103HABATEIbHOW peQIeKCHMH KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHUI] CBOETO 3HAHUA U
HE3HaHUs, HOBBIX [T03HABATENIBHBIX 33144 U CPEJICTB I UX TOCTHKEHUS;

— LEJNEeYCTPEMJIEHHOCTh B TIOMCKAX M MPHUHATHH pPEIIeHUuN, cooOpa3uTeNbHOCTh U
UHTYULUS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX IPEACTABICHUM; CHOCOOHOCTh BOCIHPUHHUMATH
KpacoTy U FapMOHHIO MHpa.

IInanupyemMsblie npeaMeTHbIC Pe3y/JIbTAaThl OCBOCHHA Y4eOHOM M CIMIIJIMHbI:

3HATh/ IOHUMATh:

— 3HA4YCHHE MATEMAaTU4YECKOW HAYKM UIsl PELIEHUsS 3a]a4, BOSHHMKAIOUIMX B TEOPUH H
IIPAKTHKE; IIUPOTY U B TO K€ BPEMSI OIPAaHUYEHHOCTh IPUMEHEHNS MAaTEMAaTUYECKUX METOAOB K
aHaJIU3y U MCCIIEI0OBAHUIO ITPOLIECCOB U SBICHUN B IPUPOJIE U OOLIECTBE;

— 3HAueHUE IMPAKTUKA M BOINPOCOB, BO3HHUKAIOUIMX B CaMOMl MaTeMaTHKE JUIs
dbopMHpOBaHUS W PA3BUTUS MaTeMaTHYECKOW HAyKH; HCTOPHIO PA3BUTUS TOHATHS YHUCIA,
CO3/1aHMSI MaTEMaTHYECKOI0 aHAJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS T€OMETPUH;

— YHHMBEpCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MaTeMaTHYeCKUX PpACCYKICHHMH, HUX
IPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUECKOM NesTeIbHOCTH;

— BEPOSTHOCTHBIN XapaKTep pa3InyHbIX MPOLIECCOB OKPYKAIOILIET0 MUPA,
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yMeTh:

— BBINIOJIHATH aprUpMeTHIeCKHEe ACHCTBHS HAJI YHCIaMH, COUeTas YCTHBIE U MHCbMCHHBIC
OPUEMBl; HAXOAWUTh TNPHUOIIKEHHBIE 3HAYEHHUS BEIUYMH M TOTPEIIHOCTH BBIYMCICHUIN
(abcomoTHAS M OTHOCUTENbHAS ); CPAaBHUBATH YMCIIOBBIC BHIPAKEHUS,

— HAXOJUTh 3HAYEHUSI KOPHSA, CTENEHH, Jorapu(ma, TPUTOHOMETPHUECKUX BBIPAKCHHUN
Ha OCHOBE OIpEJeNICHHs, HWCIOIb3ysd NpU HEOOXOTUMOCTH WHCTPYMEHTAIbHBIE CPE/ICTBA;
HI0JIb30BATHCS MPHONMKEHHOH OIIEHKOW IPH MPAKTUYECKUX pacyeTax;

— BBINOJIHATH TPE0Opa30BaHUsl BBIPAKCHHUN, NPHUMEHSAS (OPMYIBI, CBSI3aHHBIE CO
CBOWCTBaMH CTEITIEHEH, Torapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;

— BBIYUCIIATH 3HAUYEHHE (YHKIMH MO 33JaHHOMY 3HAUCHHIO apryMEHTa NMpPU Pa3IMYHbBIX
crioco0ax 3amanus yHKINY;

— ONpeAeTsATh OCHOBHBIC CBOMCTBA YMCIOBBIX (YHKUWH, WIUTIOCTPUPOBATH HX Ha
rpadukax;

— CTpOUTh TrpadMKH HM3YYEHHBIX (YHKIWH, WIUTIOCTPHPOBATH MO TpaduKy CBOiicTBa
9JIEMEHTAPHBIX (QYHKITHIA;

— HMCIIOJIb30BaTh MOHATHE (DYHKIMH ISl OTIMCAHMS U aHAJIHM3a 3aBHCUMOCTEH BEJTMYNH;

— HaXOJWTh MPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIHH; UCIIOIB30BaTh MPOU3BOAHYIO IS
U3y4YCHUS CBOMCTB PYHKIMI M OCTPOCHUS I'PaUKOB;

— IPUMEHATH IMPOU3BOJHYIO JJIS MPOBEIEHUS NPHUOIMKEHHBIX BBIYMCICHHUH, permarhb
3a/1a4M MPUKJIAJHOTO XapaKTepa Ha HaX0)K/IeHuEe HauOOJIbIIET0 U HAUMEHBIIIET0 3HAUEHUS;

— BBIUMCIIATH B NPOCTEHIIMX CiIydasX IUIOMAAM M OOBEMBI C HCIOJb30BaHHEM
OIPEECIIEHHOI0 NHTErpaa;

— pemiath palHMoHAJIbHBIC, NOKa3aTelbHbIe, JIOTapu(MUIECKUE, TPUTOHOMETPUIECKHE
YPaBHEHUs, CBOIALIMECS K JMHEHHBIM M KBAJPAaTHBIM, a TAKXKE AHAJIOIMYHBIC HEPABEHCTBA U
CUCTEMBI;

— UCIOJb30BaTh rpaguecKuii METOJl PELICHUS] YPaBHEHUI U HEPABEHCTB;

— n300pakaTh Ha KOOPAWHATHOH IIJIOCKOCTH pELICHHs YypaBHEHUH, HEPaBEHCTB H
CHUCTEM C JABYMSI HEU3BECTHBIMY,

— COCTaBJIATh W pEIIAThb YPaBHEHHUS M HEPABCHCTBA, CBA3BIBAIOLIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAIHBIX) 3a/1a4ax;

— pemath npocTeiine KOMOMHATOPHBIE 3a7auyd METOJIOM Iepebopa, a Takxke ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

— BBIUUCIIATH B MPOCTEHUIINX CIy4asiXx BEPOATHOCTH COOBITUN Ha OCHOBE MOJICUETa YHCIia
HCXOJIOB;

— pelarbs IUIAHUMETPUYECKHE M IPOCTEHIIME CTEPEOMETPUUYECKHE 3aJayd  Ha
HaXO0’XJICHHE TeOMETPUUYECKUX BEJIMYMH (JUIMH, YTJIOB, IUIOIIazei, 00bEMOB);

HCII0JIL30BATH NPHOOPETEHHBbIC 3HAHUA M YMEHHSA B IPAKTHYECKOM JesITeIbHOCTH 1
NOBCEHEBHOM KU3HHU JJIS:

— MPaKTHUYECKUX PACUYETOB MO (GopMyliaM, BKIIOUYass (GOPMYIbI, COJEpKalllue CTENEeHH,
panukanbl, JorapuMel U TPUTOHOMETPHUYECKHE (YHKLUHU, HCIOJB3YS NPU HEOOXOJUMOCTH
CIIPaBOYHbBIE MaTepUaibl U MPOCTEHUIINE BEIYUCIUTEIbHBIE YCTPONHCTBA;

— OIKCaHMA C TOMOINBIO (DYHKIMHA pa3inMyHBIX 3aBUCUMOCTEH, INpEACTaBICHUS HX
rpadu4ecKu, HHTEPIIPEeTaluy rpaduKoB;

— MOCTPOEHUS U UCCIIeI0BAaHUS IPOCTEHIINX MaTeMaTHYECKIX MOJIETIEH;

— aHaJM3a peasbHbIX YUCIIOBBIX TAHHBIX, IPEICTABICHHBIX B BUJIE AUarpamMmm, rpaukos;

— aHanu3a HHPOPMAIIUU CTATUCTUYECKOTO XapaKTepa;



— HCCIIEJOBaHMs (MOJEIMPOBAHUS) HECIOXKHBIX NPAKTUYECKUX CUTyallull Ha OCHOBE

H3y4eHHBIX (OpMyIT U CBOKCTB (uryp;

— BBIYUCICHHUS OOBEMOB M IUIONIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MpHU

PCHICHUHN NPAKTUYCCKUX 3a/1a4.

1.4. KoinyecTBO 4acoB HA OCBOEHHE yqeﬁnoifl AUCHHUIIIMHBI

YuebHasn Harpy3ka (Bcero) 232 Jaca, B TOM YHCJIC:

- 00s13aTeNbHAS ayIUTOPHAS yueOHas Harpy3ka oOyuatomierocs - 206 4acos,

- camocTosTeIbHas pabora obydaromierocs — 18 yacos;

- KOHCYJIbTAllUU — 2 4Yaca;
- IPOMEXYTOYHAs aTTecTanus — 6 4acos.

2. CTPYKTYPA U COAEP)KAHUE JTUCIUITJIMHBI

2.1. O0bémM AUCHMILUINHBI U BUJbI Y4eOHOH padoThl

Buj y4eOHbIX 3aHATHI

O0BEéM yacoB

ceMecTp Hroro

1 2
YueOHasi Harpy3ka (Bcero) 78 154 232
Oo0s13aTesqibHAs ayIUTOPHAasi HArpPy3Ka (Bcero), B TOM 68 138 206
qHclie:
- JISKITNHU 34 69 103
- IPAKTUYECKUE 3aHATHUS 34 69 103
CamocrosiTesibHasA padora 10 8 18
PykoBoacTBO npakTHKOM
Kouncyabranumn - 2 2
®opmMa NPOMEKYTOUHOI ATTECTAIMHU MO AUCHHUIIUHE
-nu¢depeHIMpOBaHHbIN 3a4eT +
-3K3aMeH + 6
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2.2. TemaTnuyecknii miiad u cogepxanme gucuumianubl CO0.01.03 MaremaTuka

HaumenoBanue Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NIPAKTHYECKHE 3AHATHSA, O0bem yacoB
pa3esioB U TeM caMoCTOsITe/IbHAsI padoTa 00y4ar0IMXCs
1 2 3
1 cemecTp
Pasznen |. BBenenue
Tema 1.1, Jleknus, ypok. MaremaTka B Hayke, TEXHUKE, 3KOHOMHUKE, HH(POPMALMOHHBIX TEXHOJOTUSX U
MPAKTUYECKON nesTenpbHOCTH. Llenm w 3amaum m3ydeHWs MareMaTHkyd mnpu ocBoeHuH mpodeccuit CIIO m 2
BBeaenue o
cnenuaiabHoctei CIIO.
Paszngea |l. Yucuaa u BeIYKCICHUSA
Tema 2.1. Jlekuus, ypok. Hatypanbubie u nensie uncna. [IpumeHnenue npusHakoB aenuMocTu menbix yucen, HOJ u 2
Harypaabnbie n neasie |HOK, ocraTkos no Moxyiio, anropurma EBkiuia st perieHust 3a1a4 B LeIIbIX YUCIAX.
yuciaa IIpakTuyeckoe 3ansTHe. Penienue 3a1a4 ¢ LeabIMU U HATYpajIbHbIMU YHCIIAMHU. 2
Jleknms, ypok. PanyonansHbie yncina. OObIKHOBEHHBIE U JE€CATHYHBIE APOOU, MPOLEHTHI, OECKOHEYHbIE I1e-
Tema 2.2 puonnyeckue apodu. JlelicTBurenbHble YKcaa. PaloHanbHble U UppalMOHaIbHbIE YUcia. ApUpMETUYECKUE 2
- olepaluy ¢ JeWCTBUTEIbHBIMUA YUCIaMU. MoOysIb 1eHCTBUTENILHOIO YKCia U ero cBoiictBa. [IpuOnmxénnble
. Muozxecrso BBIUMCIICHHUS, IPaBUiIa OKPYTJICHUS], IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIUMCIICHUH.
AelCTBUTEIbHBIX YHCel "
IIpakTuyeckoe 3ansiTue. [Ipumenenue 1poOeil 1 MPOLEHTOB Ui pelIeHns NPUKIAaIHbIX 3a1ad. [Ipumenenue 5
IIPABUJI OKPYTVIEHHS U MOAYJIS IEHCTBUTEIBHOTO YHCIIA JUIsl PEIICHUS IPUKIIAIHBIX 3a/1a4.
Jlekuusi, ypok. KomminekcHble uMcna. AnreOpaumdeckas (opMa 3amucH  KOMIUIEKCHOTO — YHMCIA.
Tema 2.3. Kommutekcupre | APAOMETHYECKHE ONEpallMd ¢  KOMIUIEKCHBIMM — uHcnamu. M300pakeHHe KOMIUIEKCHBIX 4HMCENl Ha 4
qHeaa KOOPJMHATHOM IIOCKOCTH 3a/1a4.
JlpakTuyeckoe 3ansiTne. ApupmMeTHUECKre ONepalnun Hajl KOMIUIEKCHBIMH YUCIIaMU. 6
Paznea |1l. ®ynkunu u rpadpukn
Jlekums, ypok. ®yHkius, crnocoObl 3amanus ¢(yHkuuu. BsaummuHo oOpatsble ¢ynkiuu. Kommosuius
¢ynkuuit. I'paduk pyHkunu. DnemeHTapHble peodpa3oBanus rpagukoB GyHkmi O6IacTh ONpeneneHus 1
Tema 3.1. MHOKeCTBO 3HaueHuW ¢yHkiuu. Hymun ¢yaxnuu. [IpomexxyTku 3HaKomocTostHCTBa. YETHbIE W HEUETHBIE 8

DYyHKUMH U TPAaPUKHU

¢ynkuuu. INepuonmueckue ¢ynkiuu. [IpoMexyTKu MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHHUMYMBI
¢byuknuu. Haunbonbliee u HauMeHbllee 3HaUeHWE (DPYHKIMM HAa MpoMexyTke. JIMHelHas, KBajpaTU4HAas U
NpoOHO-TMHENHHas! PYHKIIMK DIeMEHTapHOE UCCIIEI0BAaHHE U TIOCTPOCHUE IPaUKOB ATUX (PYHKITHH.
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IIpakTnuyeckoe 3anusitue. Onpenenenue Gynkmuii. [loctpoenne n yrenne rpadukos pynkuuid. MccnenoBanue

¢ynkuun. CBoiicTBa IMHEWHON, KBAIPATUYHOM, KyCOYHO-IMHEHHOM U TPOOHO-THHEHHON (YHKITHIA. 8
Paznen IV. Crenenu u kopHu
Jlexkmusi, ypok. ApudpMeTHuuecKrii KOpeHb HaTYPAJIbHOW CTEIIEHU U €ro CBOKCTBA. 4
IIpakTnueckoe 3aHsiTHe. BbluncieHHEe M CpaBHEHHE KOpHEH. BpINONHEHHME pacueToB € paJMKalIaMH. 4
[TpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHUI, COJEPIKAIMX CTEIIEHU U KOPHH.
Jleknms, ypok. Uppaunonanshbeie ypaBHeHHs. OCHOBHbIE METO/bl PEIICHUS] UPPALUOHAIbHBIX YPAaBHEHUM. 6
PaBHOCWIBHBIE ITEPEXO/IbI B PEHICHUN UPPALMOHAIBHBIX YPABHEHUM.
IIpakTnueckoe 3ansTHe. PelieHue uppanuMoOHAIBbHBIX YypaBHeHMH. HaxokneHue 3HaueHUN CTENeHell C 6
Tema 4.1 palMOHAIBHBIMU IIOKA3aTEIISIMU.
Apudmernyeckuii Jlexkuus, ypok. CBoiicTBa u rpaduk KOpHS N-OH CTeNeHH KaK (PYHKIUU OOpaTHOW CTETNICHH C HATYpPaTbHBIM
KOpeHb n-oii crenenn. |l0kasatenem CreneHb ¢ HenbiM nokasareneM. CreneHHas GyHKIUs ¢ HATYPAIbHBIM M LENBIM [OKA3aTEIEM. 6
I/Ippauno}[aﬂbl{ble E€ cpoiictBa u rpa(bmq/l.
ypasuenusi. Crenennas |IIpakTuyeckoe 3ansitue. Boruucienue v cpaBHeHME KOpHEW N-oii cremenu. [IpeoOpazoBanus 4MCIIOBBIX
dyHKIMSA BBIPKEHH, COJIEp)KalIMX KOpPHHU N-0il creneHu. VccrmemoBaHue CTENEHHBIX (YHKUIMH C HAaTypajJbHBIM U 6
L[EJIbIM [TOKA3aTeIIEM.
CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCSA
CamocrosTenpHas paboTa ¢ KOHCIIEKTaMU 3aHATUH, METOAMYECKHMMHU TTOCOOMSIMU:
- TOJTrOTOBKA K YCTHBIM M MHCbMEHHBIM OIPOCaM, KOHTPOJIbHBIM padoTaM, 3a4eTy, IK3aMEeHY; 10
- 10pabOTKa MaTepUalIOB ypoKa COCTaBIEHUEM CXEM, TaOJIHIL;
- BBITIOJIHEHUE PAcUeTOB (110 33/IaHHBIM YCJIOBHSIM)
Bcero 1 cemectp 78
2 cemecTp
Paszpen V. Iloka3zarejibHas, JorapugmMuyeckas, TPHrOHOMeTpHYeCKHe PYHKIHHU
Tema 5.1. Jleknusi, ypok. CteneHp ¢ palMoHAJIBHBIM TOKazateneM W e€ cBoiictBa. [lokasarenpHas ¢GyHKOMs, €€
Ioka3aTenbHast cBoiictBa u rpapuk. Hcnomp3oBanue rpaduka (QYHKUUMU IS pelieHus ypaBHeHMid. [loka3aTenbHble 4
byHkuus. ypaBHEeHUA. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEeJIbHBIX YPABHECHUM.
IlokasaTenbHbIE . .
ypaBHeHusI IIpakTHyeckoe 3ansiTue. VccnenoBanue nokasareabHoN QyHKIUH. Perienne mokazaTenbHbIX ypaBHEHU. 4
Tema 5.2. Jleknms, ypok. Jlorapudm umcna. CpoiictBa jorapudma. JlecaTHUHBIE W HATypalibHbIE JOTapH(MBL 4
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Jlorapupmmnueckast
(pynxnus.

[Ipeobpa3oBanue BeIpaXEHHH, colepkamux jgorapudmel. Jlorapudmuaeckast pyHkuus, e€ cBocTBa U rpaduK.
Vcnionb3oBanue rpaduka GyHKINH U PEHIeHUs] YpaBHEHHA.

Jlorapudpmuueckne
YPaBHEHUS

IIpakTHyeckoe 3ansitue. Boruncinenue u cpaBHeHue jorapudmos. JlorapupmupoBaHue U MOTEHIUPOBAHUE
BBIPAKCHU.

Jlekums, ypok. Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/bI PEIICHUs JOrapupMUUIECKUX YPaBHEHUM.
PaBHOCHIIbHBIE TIEPEXO0/Ibl B PEIICHHUH JIOTapU()MUUECKUX YPABHEHUIA.

IlpakTuyeckoe 3ansaTHe. Pemmenue sorapuMUIeCKX ypaBHEHUH.

Tema 5.3

Jlekuus, ypok. Tpuronomerpuueckas OKpy>KHOCTb, OIIPEEICHUE TPUTOHOMETPUYECKUX (PYHKIIHI YUCIOBOTO
aprymenTa. CHUHYC, KOCUHYC, TAHT€HC M KOTAaHI'€HC YMCJIOBOIr0 aprymeHTa. OCHOBHbIE TPUTOHOMETPUUYECKUE
dopmynbl. Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpapuKU. APKCHUHYC, apKKOCHHYC M apKTaHTEHC
YHICJIOBOI'O apI'yMEHTA.

Tpuronomerpuueckue

(pynkuumn.
Tpuronomerpuieckue

IIpakTuyeckoe 3ansTue. Paguannas mepa yria. Beluncinenue cuHyca, KOCMHYCA, TAHT€HCA U KOTAHIEHCA
yrcna. Pemenne 3amad Ha mpeoOpa3oBaHME CYMMBI TPUTOHOMETPHYECKHX (YHKIMA B HPOU3BEICHHUE,
npeoOpazoBaHre TPOU3BEICHUSI TPUTOHOMETPUYECKIX (DYHKIIUN B CYMMY.

YPaBHEHUSA U
BBIPaKEeHHU S

Jleknusi, ypok. Pemenne npocTtednmx TpPUrOHOMETPUYECKMX YPAaBHEHHMM M HEPABEHCTB. MeTOABI pelleHus
TPUIOHOMETpHUUYECKUX ypaBHeHUH. [IpeoObpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH.

IIpakTHyeckoe 3aHATHe. Pemienne 3aa4 Ha NpocTelIne TPUTOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA.
ITpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Pa3nen V1. Hauaia MaTeMaTH4eCKOro aHAJIN3A

Tema 6.1.
ITocaenoBaTeJILHOCTH B

Jleknms, ypok. IlocnenoBarenbHOCTH, CHOCOOBI 3aJaHus MocjenoBaTelnbHOCTEH. MOHOTOHHBIE U
OTrpaHMYEHHBIE TMOcCienoBaTeNbHOCTH. Mcropus aHanmm3a OeckoHEYHO ManblX. Apudmernyeckas u
reomeTpuueckas mporpeccun. beckoHeuHo yObiBaromasi reomerpuueckas nporpeccus. Cymma OeCKOHEYHO
yOBIBaroIIeil reoMeTpruieckoil mporpeccu. [Ipeaen nmociaea0BaTeTbHOCTH.

NporpeccHu

HpaKTl/l‘leCKOC 3ansTHe. Yuciosas noCICaA0BaTCIBbHOCTD, CIIOCOOBI ee 3aJaHuA, BBIYUCIICHHUA YJICHOB ITIOCIIC-
JIOBaTE€IbHOCTH. Brruncnexnue npeaciia nmocJIeA0BaTCIIbHOCTH.

Tema 6.2.
HenpepbiBHBIE QyHKIMH|
IIpousBoanasn

Jlexuusi, ypok. HenpepoiBHble QyHKIMHM M X cBOMCTBa. Touka pa3pbiBa. ACUMOTOTHI TpaduKOB (PYHKIHH.
CpoiicTBa (hyHKIMI HENpPEephIBHBIX Ha OTpe3Kke. MeTo MHTEpBAJIOB JJIs pelleHusi HepaBeHCTB. [IpumeHenne
CBOMCTB HENpepbIBHBIX (YHKIUN a1 pemeHus 3agad. llepBas u BTopas MpOW3BOJHBIE (DYHKIUU.
Omnpenenenue, reoMeTpUYecKUil W (U3MYECKH CMBICT Mpou3BOAHONW. [Ipon3BOAHBIE 3JIEMEHTapHBIX
¢dyukuuii. [IponsBoaHas CyMMbl, IPOU3BEACHMS], YACTHOT'O U KOMIIO3HIIMH.
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IIpakTHyeckoe 3ansiTue. [Ipasuna u popmyisl 1uddepeHupoBanus, TabIMLa IPOU3BOIHBIX 3JIEMEHTaPHBIX
¢ynkuunii. MccnenoBanue QpyHKIUMU ¢ MOMOIIBIO MPOou3BOAHONW. HaxoxaeHne HanOoOJbIIero, HAMMEHbIIETO
3HA4YEHUS M SKCTPEMAJIbHBIX 3HAUYC€HUH QyHKIMH.

Tema 6.3.
HccaenoBanue pyHkumi
¢ MOMOIILI0

Jleknus, ypok. [Ipumenenne npous3BOAHON K UCCIEAOBAHUIO (YHKIMKA HA MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxneHne HaubobLIero 1 HaMMEHbILEro 3Ha4YeHUs HENTPEePhIBHOM (YyHKIMU Ha oTpe3ke. Touku pa3pbiBa
($yHKIMHU, aCUMIOTOTHI rpaduka QyHKIHH.

HpaKTH‘{eCKOC 3aHATHE. HpI/IMeHCHI/IC l'IpOPISBOI[HOﬁ JJI HAXOXKACHUA HAWITYUHICTO PCIICHUS B IIPUKIAAHBIX

MPON3BOIHOM 3ajjayax, Uil OINpPENENICHUs CKOPOCTU M YCKOPEHHs IpoIecca, 3aAaHHOro (GopMyiaod wiu rpadykoM Ha
OTpe3Ke.
Paznen VII. IlepBooOpa3Has u uHTErpaJ
Jleknms, ypok. IlepBooOpa3Has, OCHOBHOE CBOHCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 3JE€MEHTapHbIX
Tema 7.1. Gynknuii. IlpaBuna HaxoKaeHHs NepBOOOpPasHBIX oONpenenéHHoro uHTerpana no ¢opmyne HeroTona-
epBooGpasnas u Jleiibnuua. IlpumeHenue HHTErpaia Juisi HaX0KJIeHHs IUI0IaAel IIOCKUX (GUTYp F€OMETPUUYECKUX Tell
HHTerpaJj IIpakTH4eckoe 3aHsATHE. Bhiuncnenue nuterpaios. [IpumeHenne nHTerpaga K BbIYMCICHUIO (PU3UUECKUX Be-
JIMYVH U IJIOIIAACH.
Pa3nen VIII YpaBHeHus H HEPABEHCTBA
Tema 8.1. Jlekuusi, ypok. OCHOBHbIE METOJIbl PELIEHUS MOKa3aTeNbHBIX U JIorapu(pMHUuecKux HepaBeHCTB. OCHOBHBIE
HppannonajibHble, |METOJbl PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB. I paguueckre METOAbI pelieHHsl HPPalMOHAIbHBIX, T0Ka3a-
noKasarejibHble H TEJLHBIX U JIOTapU(MUUECKUX YPAaBHEHUH U HEPABEHCTB
Jorapupmuyeckne  [Ipaxkrtudeckoe 3aHsaTMe. OCHOBHBIE TPUEMBbl pPEIICHUS HUPPALMOHANBHBIX, JIOTAPUPMHUUECKHUX,
HEPABEHCTBA NOKa3aTeIbHbIX U TPUTOHOMETPUUYECKUX HEPaBEHCTB. VIcrosib30BaHHE CBOMCTB M Tpa@UKOB (QYHKUMH A7
pelIeHNs HEPaBEeHCTB.
Pasnean IX. I'eomerpus
Tema 9.1. Jlexknus, ypok. OCHOBHbIE IPOCTPAHCTBEHHbIE PUTypHhl. [IOHATHSA cTepeoMeTpun: TOUKa, MpsMasi, MI0CKOCTb,
Brejerue B npoctpaHcTBo. [loHATHA: mepecekaromuecs: IMIOCKOCTH, _TepeceKaloluecs npAMas 1 IIOCKOCTD;
CTepeoMeTpHIo HOJYIPOCTPAHCTBO. MHOTOTpaHHUKH, H300pakeHHe NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp. AKCHOMBI

CTEPCOMETPHH U ICPBEIC CICACTBHA U3 HUX. HCTOpI/IH Pa3BUTHA CTCPCOMCTPHUH.
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IMpakTnyeckoe 3ansitue. OCHOBHBIC MTPaBHJIa U300PAKCHHUS HA PUCYHKE TUIOCKOCTH, APAIICIBHBIX TPSIMBIX
(oTpe3koB), cepenuHbl oTpe3ka. CrocoObl 3alaHusl MPSIMBIX M TUIOCKOCTEH B mpoctpaHcTBe. OO03HAYCHHS
npssMbIX u Tutockocteit. Cedenusi. M3o0pakeHne ceueHUil mUpaMuibl, Ky0a W MPU3MBI, KOTOPHIE MPOXOJIST
gyepes ux péopa.

Tema 9.2.
B3aumnoe
pacnoJjioskeHue NpsiMbIX
B IPOCTPAHCTBE

Jlekuus, ypok. B3anmHoe pacnonoxeHue npsaMbIx B npoctpancTse. Ckpemuparomuecs npsameie. [Ipusnaku
CKpeIIMBAOIIMXCA NOpsMbIX. llapamienbHpie mpsiMble B IMPOCTPAaHCTBE. TeopeMa O CyIIECTBOBAHUU U
€IMHCTBEHHOCTU NPSIMOM MapajliebHOM JAHHOW NPSMOM, MPOXOASAIIEH 4Yepe3 TOUKY IPOCTPAaHCTBA M HE
JIeXKaler Ha JaHHOM NpsiMOM. JlemMma 0 mepecedeHnH MapajyieIbHbIX MPSIMBIX IIOCKOCTHIO. [1apamienbHoCTh
TpEX mpsMbIX. TeopeMa O TpEX mapauIeNbHBIX NPAMBIX. TeopemMa O CKpEelIMBAIOIIMXCS NPSAMBIX. YTOJ €
COHAIIPABJIICHHBIMU CTOPOHAMU. YTOJI MEXKIY MPSIMBIMHU.

IIpakTnyeckoe 3anaTHe. IIpu3Haky B3aMMHOIO PacloOIOKEHUS MPAMBIX. YTOJI MEXAY NpsAMbIMU. B3anmHoe
PAacCIIOJIOKEHUE IPSIMBIX U IUIOCKOCTEN. IlepneHanKymnsap U HakJIIOHHAs K IUIOCKOCTH. YTOJ MEXIY HpSAMOU H
IUIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PacoIOKEHUH NPSMOM U IIIOCKOCTH. TeopeMa o Tpex NnepneHauKyIspax.
IIpu3HaKku ¥ CBOKMCTBA MapaJUICIbHBIX U IEPIICHIUKYIIPHBIX IUNIOCKOCTEN. PaccTosiHue OT TOYKM A0 IIIOCKOCTH,
OT NPSAMOM J0 IJIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSIMM, MEKAY CKPEUIMBAIOIIMMUCS NPSAMBIMU, MEXIY
IPOU3BOJIBHBIMU (PUTYpaMH B TIPOCTPAHCTBE.

Tema 9.3.
I[MapajulenbHOCTH
NPAMBIX U IJIOCKOCTEN B
NPOCTPAHCTBE

Jlexuus, ypok. [IoHATHA: MapaIeaIbHOCTh NPAMON U IJIOCKOCTH B IIpocTpaHCcTBe. [Ipru3Hak napaiienbHOCTH
npsiMoi M mockoctu. CBOMCTBAa NapajuIeIbHOCTH TMPSAMOM M IUIOCKOCTH. ['eoMerpuueckue 3aaayd Ha
BBIYKCIICHUE U JI0KA3aTeIbCTBO, CBS3aHHBIE C MApPaJUICIbHOCTBIO IPSAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE.
CpoiicTBa mapajuienenunena W npusmsl. [lapamiensHele 1uiockocTd. Ilpu3Haku mapaienbHOCTH ABYX
mockocrei. Teopema 0 mapajuleIbHOCTH U €JUHCTBEHHOCTH IINIOCKOCTH, MPOXOIAILIEH Yepe3 TOYKYy, HE
NPUHAAISKANIYI0 JAHHOM IUIOCKOCTH U cieiacTBus u3 He€. CBoiicTBa MapauledbHBIX IUIOCKOCTEH: O
NapajieIbHOCTH TPSMBIX TEpEeceYeHus MpPU IMEepeceueHUH JIByX NapaliesIbHBIX IUIOCKOCTeH TpeThei; 00
OTPE3KaxX IMapajluICIbHBIX IIPAMBIX, 3aKJII0OYEHHBIX MCXKAY NapaJuICIbHBIMU IIJIOCKOCTAMHU, O MNEPCCCUHCHHU
IPSIMOM C IBYMs ITapajuIeIbHBIMU IIJIOCKOCTSIMU

IIpakTnueckoe 3ansTHe. IlocTpoeHue cedeHHMs, NPOXOMSILIETO 4YEpe3 JAaHHYIO MpSMYK Ha 4YepTexe M
NapajuIeIbHOro Apyrou npsMoi. Pacuér ornomenui. [lapamienpHas NpoeKLys, IPUMEHEHUE IS TOCTPOEHUS
ceueHMi Ky0a U napajuienenumnesa.

Tema 9.4.
IlepnieH UKy IAPHOCTH
NPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

Jlekuus, ypok. llepneHauKynaspHOCTP NPSMOW M IUIOCKOCTH. lIpW3Hak NEepneHIuKyIsIpHOCTH NPSIMOH H
mockoctu. Teopema o CylecTBOBAHUM U €JUHCTBEHHOCTH IIPSIMOM, IIPOXOAAIIEH YEPE3 TOUKY IIPOCTPAHCTBA U
NEPHEHAUKYIAPHON K IUIOCKOCTH. IIIOCKOCTM W mNepneHAuKyJIsspHble UM IpsMas B MHOTOI'PDaHHUKAaX.
[lepnenukynsip u HakigoHHas. Teopema o Tpéx mnepneHIUKyJspax (mpsiMas U oOpaTHas). Yroia Mexay
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CKpelMBaromMucs npaMeiMu. IlocTtpoenue ceueHuit KyOa, IpU3MBbl, MPAaBUIBHOM MHUpaMUAbl C IHOMOLIBIO
OpPTOTrOHAJILHOW IIPOEKIIUH.

IIpakTuyeckoe 3ansitue. IlocTpoeHune nepneHAMKYIspa U3 TOUYKU Ha MpsiMyto. CUMMETpHUS B IIPOCTPAHCTBE
OTHOCHUTEJIBHO IUIOCKOCTH. IInmockoctm cummerpuil B MHOrorpaHHukax. lIpu3Hak mnepneHIukysIsspHOCTH
IIPSIMOM M IUIOCKOCTH KaK CIEACTBUE cUMMeTpHH. [IpaBriibHbIE MHOTOIpaHHUKH. Pacd€r pacCTosiHMM OT TOYKH
J10 INTIOCKOCTH.

Tema 9.5.
Yrisl ¥ paccTosHUSA

Jlekuusi, ypok. I'eomerpuueckue METOAbI BBIUMCIECHUS YIJa MEXAy HpSMbIMU B MHOIOIPaHHHKaX
JIByrpanHsbIii yron. CBOWCTBO JIMHEHHBIX YIJIOB AByrpaHHoro yria. [lepnennukyispHsle miockoctd. CBolicTBa
B3aMMHO TEPHEHIUKYIAPHBIX MI0ocKocTel. [Ipu3HaK mepneHIuKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O IpsIMOi
NIEPECEUCHUS JIBYX IUIOCKOCTEM NEPIEHAUKYISIPHBIX TPEThEeW IIOCKOCTH. lIpAMOyronpHbIil mapaienenumnes;
Ky0; M3MEpeHus, CBOMCTBA NPSIMOYTOJBHOTO Mapajuiesenunena. TeopemMa O JUAroHAIM IMPSMOYTOJIBHOTO
napajuleseNuIe a U CICJCTBUE U3 HEE.

IIpakTnueckoe 3anaTHe. (CTepeoMeTpUUYECKME W MPUKIAJAHBIE 3aayd, CBS3aHHBIE CO B3aUMHBIM
pacIoJIOKEHUEM MPSAMBIX U TII0cKocTU. OmnycKaHue MepreHaUKYISIPOB, BHIYUCICHNE PACCTOSIHUI OT TOUKH JI0
TOYKH; MPAMOM; IUIOCKOCTH. BbIuncieHHe pacCTOSHUN MEXAY CKPEIMBAIOIIMMUCS IMPSMBIMU C IMOMOIIBIO
TIEPIICHIUKYJIIPHON TIJIOCKOCTH.

Tema 9.6. Jlekuus, ypok. MHororpanHuk u ero siaeMeHThbl. Ilupamupa. Bunel nupamun. IlpaBuibHas nupamuga.
MHOrorpaHHUKH IIpusma. Ilpssmasg u HaknoHHass npusMel. lIpaBuibHas npusma. llpsmol mapamienenunesn, NpsMOYTOJIbHBIN
napayenenunesn, kyo. Teopema Diinepa. [IpaBuibHble MHOTOTPaHHUKH.
IIpakTnuyeckoe 3aHsaTHe. Brimykiibie MEHOrorpaHHukKy. 1IpaBriIbHBIE MHOTOTPaHHUKH.
Tema 9.7. Jlekuusi, ypok. [lonsTHe BekTOpa Ha IUIOCKOCTH M B IpocTpaHcTBe. CyMMa M pPa3sHOCTb BEKTOPOB, IPABUIIO
BekTops! B napasuiesenuiea, yMHOXKEHHE BEKTOpa Ha YHUCIIO, Pa3JIoKEHHWE BEKTopa Mo 0asucy TpEX BEKTOPOB, HE
NPOCTPAHCTBE JIeXKAaIKX B OJTHOM IIOCKOCTH.
IIpakTHuyeckoe 3aHsTHe. BpruncieHue yria MexXay BEKTOpaMu B IpocTpaHcTBe. lIpocreiimme 3amaum c
BEKTOpaMH.
Tema 9.8. Jlekuusi, ypok. O0bém Tema. OOBEM mNpsMOYroJibHOTO mapaienenunenaa. CTepeoMeTprudecKre 3aaadd,

O0bEéM MHOrOrpaHHMKA

CBSI3aHHBIE C OOBEMOM MpsMOYroibHOro mnapamienenunena. O0béM mnpsimoil mpusmel. @opmyna oObEma
nupaMuipl. OTHOIIEHHE 00bEMOB MUPAMUJL C OOIIKM YIJIOM.

HpaKTI/I‘IeCKOC 3aHATHE. CTCpCOMCTpI/IquKI/IC 3aJa4u, CBA3aHHbIC C BEIYMCICHHUCM 00BEMOB HpHMOﬁ ITPU3MEIL.

Tema 9.9.
Tena Bpamenus

Jlekuusi, ypok. [{unuHapudeckas MOBEpPXHOCTh, 00pa3yoIlive UWIMHIPUYECKOW MOBEepXHOCTU. L{ummHmp.
[Tpsimoit kpyroBoil nmnuHAp. [lnomans moBepxHOCTH TMIMHApPA. KOHMYECKass MOBEPXHOCTh, 0Opa3yrolue
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KoHM4eckoil moBepxHocTH. Konyc. CeueHne KOHyca IJIOCKOCTBIO, MapajuleIbHON IIOCKOCTH OCHOBaHUS.
YceuéHnslii konyc. M300paxenne KOHYCOB U yCeYEHHBIX KOHYCOB. [1nomans 60KOBOM MOBEPXHOCTH U TIOTHON
noBepxHocTH KoHyca. Cdepa u map. Ilepeceuenue cheprl u mapa ¢ miockocteio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By n m300pakenue mapa. YpasHenue chepsl. [Inomans chepsr u e€ yacteir. CummeTpust cepsl
u mapa. Paznunple KOMOMHALIMY TeJ BpalleHUs] U MHOTOTPaHHUKOB.

HpaKTI/I‘{GCKOC 3aHATHC. CTGpGOMeTqueCKHe 3ala4yi Ha BBIYUCJICHHUC, IMOCTPOCHUC CeUYCHUI HUJIMHAOpPA,
KOHYCaA. HpI/IKJ'Ia,Z[HBIe 3aga4u, CBA3aHHBIC C HUJIMHAPOM.

Tema 9.10.
ILnomaau moBepxXHOCTH
U 00bEMBI KPYIJIBIX TeJl

Jlekuus, ypok. O0bpéM mwmHapa. Teopema 00 00bEME mpsMoro nuiamHApa. [lmomanyn GOKOBOH W MOTHOU
noBepxHoCTH wwiuHApa. OO0BEM konyca. Ilnomamu OOKOBOM H  MONHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuieckre 3a/aud, CBS3aHHBIE C BBIYHCICHHEM OOBEMOB IMUIMHIpA, KoHyca. OOBEM mmiapa u
nrapoBoro cektopa. Teopema 00 o0béme mapa. Ilnomans cheprl. CooTHOIIEHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEN U 00bEMAaMU NIOJIOOHBIX TEJI.

IIpakTuyeckoe 3ausiTue. CTepeoOMEeTPUUECKUE 33/1a4H, CBSI3aHHBIE C BhIYHCIICHHEM 00bEMOB mapa. [logoOHbIe
Tena B mpocTpaHcTBe. M3menenne o0béma mnpu mogoOuu. CrepeoMeTpuyecKrue 3a/adud, CBS3aHHBIE C
BBIYUCIICHHEM 00BbEMOB TeJl M TUIOIIA/ICH ITOBEPXHOCTEH.

Pa3nes X. Kom0nHaTopuka u Teopusi BeposATHOCTel

Tema 10.1
Ciay4aiiHble ONBITHI,
cjiyyaiiHble COObITHS U
BEPOSITHOCTH COOBITHIA

Jlekuusi, ypok. CnyyaiiHble SKCHEPUMEHTHI (OMBITHI) M ClydaliHble COOBITHUS. DJeMEHTapHbIE COOBITHS
(ucxompl). BeposiTHOCTh ciy4aiiHOro coObITHS. BeposTHOCTH COOBITHI B OMNBITAX C PaBHOBO3MO>KHBIMHU
anieMeHTapHbIMU coObITusiMU KomOuHaTtopHoe mnpaBmiio ymHoxkeHus. IlepecranoBku u ¢akropuan. Yucno
COYETaHHUH

DJIeMeHTbI
IIpakTuyeckoe 3aHsTHE. Perienne KOMOMHATOPHBIX 3a7a4. Pa3Merienus, coueTanus ¥ epecTaHOBKH.
KOMOHMHATOPHUKH
Tema 10.2 Jlekuus, ypok. [lepeceuenne, o0beIMHEHNE MHOKECTB U COOBITHH, MPOTUBOIIOIOXKHBIE COObITH. DopMyIia

Omnepanun Hax
MHOKECTBAMH U
coopITusIMH. Cl10:KeHne
U YMHOKEHHEe
BEpPOATHOCTEI.
Ycio0BHas BEPOATHOCTD.
He3aBucumblie coObITHS

CIIOKEHUS BEPOATHOCTEH. YCIOBHAas BEPOSITHOCTD.
BeposTHOCTU. He3aBucrumble cOOBITHS.

YMHOkeHHE BeposTHOcTed. dDopmyna  yCIOBHOU

IIpakTuyeckoe 3aHsiTHe. Bprunciienue BeposTHOcTel. PemieHue 3amad Ha He3aBHCHMBIE W 3aBUCHUMBIC
COOBITHA.

Tema 10.3
Cepuu

Jlexuusi, ypok. buHapHbIii ciy4ailHbI ONBIT (MCOBITaHUE), ycHeX U Heynada. He3aBucuMble HCIBITAHUS.
Cepusi HE3aBUCHMBIX HCIBITaHUM a0 mnepBoro ycnexa. Cepusi HE3aBUCHMBIX HCIbITaHUN bepHymm.
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MOCJIe0BATEILHBIX
ucnbiTanuii. UcnbiTanus
bepnyaamn. CaydaiHbiid

CirydaliHpIH BEIOOD M3 KOHEYHON COBOKYITHOCTH.

HpaKanecxoe 3aHATHE. HpCI[CTaBJ'ICHI/Ie YHCJIOBBIX JAHHBIX. Pemrenne IMPAKTUYCCKUX 3aaa4 C IPUMCHCHHUEM

BbIOOP M3 KOHEYHON |CEpHUM [10CIIEC0BATEIbHBIX UCIIBITAHUM. 2
COBOKYIIHOCTH
Jlekuusi, ypok. CnyuaiiHas BenuuuHa. Pacripenenenue BeposTHocTed. ['eoMeTpuueckoe pacrpeneicHue.
bunoMmuanbHOE pacnpezaeneHue. MaTeMaTHYeCKOe OKMJAHUE CIy4dailHOM BenuuuMHbl. Marematndeckoe
Tema 10.4 0’KHMJIaHWE TEOMETPUYECKOT0 M OMHOMHAIBHOTO pachpeseneHuid. Jlucnepcuss M CTaHIapTHOE OTKIOHEHHE. 2
Cayuaiinbie Besimunnbl |CBoiicTBa nucnepcuu. MaTeMaTHYeCKOe OXHMIAHUE IIPOU3BEICHUS M JMCIEPCUS CYMMBbl HE3aBUCHMBIX
U pacnpeaejeHust CIy4aiiHbIX BeanuuH. Jlucnepcuss OMHOMHAIBHOTO PacpeIeICHHSI.
IIpakTnueckoe 3ansitue. [IpeacraBienre YncaoOBbIX JaHHBIX. PellieHne npakTHYecKux 3a/1au ¢ IPUMEHEHUEM 5
BEPOSITHOCTHBIX METOJIOB.
Jlekuusi, ypok. I'eHepanbHasi COBOKYMHOCTh U CiIy4aliHas BBIOOpPKA. 3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctukamu. OILIeHKa CpPeIHEro U AMCIIEPCUU T€HEPaJbHOW COBOKYITHOCTH C MOMOIIBIO BHIOOPOYHBIX 2
XapaKTEPUCTHK.
Tema 10.5 IIpakTnueckoe 3ansitue. [IpencraBiaeHne YMCIOBBIX 1aHHbIX. PellleHne MpakTHYecKuX 3a7a4d ¢ IPUMEHEHUEM
JJIeMeHThI BEPOSITHOCTHBIX MeTO/I0B. OIleHUBaHNE BEPOATHOCTEN COOBITUH TO BBHIOOpKE. BhIUmclieHne TOBEpUTEIHHOTO 2
MATeMATHYECKOIi MHTEpBaJIA JUIsl OLEHKHU T€HEPATIbHOM CpeaHei.
CTATHCTHKH CAMOCTOSATEJBHAS PABOTA OBYUYAIOIIIUXCSA
CamocrosiTenbHas paboTa ¢ KOHCIIEKTaMH 3aHITUH, METOAMYECKUMH TTOCOOUSIMHU:
- TIOATOTOBKA K YCTHBIM M MUCHMEHHBIM OIPOCaM, KOHTPOJIBHBIM paboTaM, 3a4eTy, IK3aMeHY; 8
- TopaboTKa MaTepHaloB ypoKa COCTaBICHHUEM CXeM, TaOJIHIL;
- BBINOJIHEHUE PacyeToB (110 3a/1aHHBIM YCIIOBHSIM)
KoncyabTanuu: 2
ITpomeskyTOYHAsS aTTeCTAUMSA 6
Bcero 2 cemecrp: 154
Bcero yacos 232
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3. YCJIOBUA PEAJIM3ALIINU ITPOT'PAMMBI JUCHUITJIMHBI

3.1. Ucnnosib30BaHNEe AKTUBHBIX 1 HHTEPAKTUBHBIX (JOPM NpoBeeHM st

JlJist MOATOTOBKH CIIEIMAIIMUCTOB CPEHEro 3B€Ha B 00pa30BaTebHOM Ipoliecce HINpo-
KO UCITOJIB3YIOTCSI TaKue (POPMBI POBEICHUS 3aHIATHI KaK:

- cCeMHUHap;

- KOMIIBIOTCPHBIC CUMYJIAINH;

- TPYMIOBBIE TUCKYCCHH,

- SKCIIEPUMEHT,

- peleHre TUIIOBbIX 3a71a4,

- Keic-3a/laHue U Jp.

[IpumeHnsroTcs ciaeayoolre COBpeMEeHHbIe 00pa30BaTebHbIE TEXHOIOTHH:

- TCXHOJIOTHA COTPYAHUYCCTBA,

- TEXHOJIOTHUS PA3BUTHUS KPUTHUECKOTO MBIIIJICHUS;

- TPOOJIEMHOTO U JTUYHOCTHO-OPUEHTUPOBAHHOTO O0YUYECHUS;

- “H(GOPMAIIIOHHBIE TEXHOJIOTHH.

AKTHBHBIC U HHTCPAKTHUBHBIC q)OpMLI IIPpOBCACHUA BaHHTHﬁ, HCIIOJIb3YEMBIC B y‘{e6HOM Imponec-

ce
Cemectp | Bun zanarus Tema 3ansaTHA AKTHUBHBIN, UHTEPAKTUBHBII
METOJ
Jlexuws, ypok |Pa3BuTue noHsTHS 0 Yuce. I’ pyninoBele TuCKyccHu
Texums, ypok OyHKIMM  HUX  CBOWCTBA W I'pynnoBeie quckyccuu
rpaduku.
1 cemectp |[IpakTnueckoe Crenenu v KOpHU Pemenne TunoBbIxX 3a1a4
3aHATHE
Omnpenenenue norapupma. Oc- Keiic-3ananue
Jlexuus, ypok [HOBHOE JIorapu(pMUIECKOE TOXK-
JIECTBO.
Jlexuusi, ypok |OCHOBBI TPUTOHOMETPHH. I'pynnoBelie JUCKYyCCUH
[IpakTrueckoe| [Ipon3BogHasa U €€ MPUMEHEHHE. Pemenne TunoBbIx 3ana4
3aHSITHE
Jlexuus, ypok |[lepBoobpa3Hast v uHTerpall. I'pyninoBele TuCKyccHu
2 cemectp |Jlekuus, ypok |YpaBHEHHs U HEPABEHCTBA. Keiic-3ananue
[IpakTnueckoe MHOrorpaHHHUKH. Pemenne TnoBbIX 3a1a4
3aHATHE
Jlexuus, ypok |91eMeHThl KOMOMHATOPUKH. Kelic-3ananue

3.2. YueOHo - MeToauueckoe odoecrneyeHme

Cenenust 00 AJIEKTPOHHBIX TOJHOTEKCTOBBIX PECypcax, MOCTYI K KOTOPhIM oOecrieunBa-
€TCs Ha OCHOBAHUHU MPSIMBIX IOTOBOPOB.

[lepeueHb MTOKYMEHTOB, MOATBEPKAAOIIUX HAJIHMYUE/TIPABO HCIOIB30BAaHUS IH(PPOBBIX
(amexkTpoHHBIX) 6MbIMoTeK, DBC
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Kontpakr Ne 656/0Y ot 30.12.2022. (OBC

01.01.2023 — 21.12.2023

«ZNANIUM.COM»)
N wir Ne 411/J1Y ot 10.10.2022. (9BC 19102022 - 11.10.2023
A R e —— 05.08.2023 - 04.08.2024
e e T T e
2023 5 e o oL o 05.08.2023 — 04.08.2024
6. KouTpakr Ne 493/71Y ot 11.11.2022 (DnekTpoH- 11.11.2022 — 11.11.2023

Hble dhopMbl yueOHUKOoB i CI1O)

Jlorosop Nel01/H25/2097 ot 28.03.2017
7. | (HaummoHanpHas 3JeKTpOHHAA OMOJINOTEKA

(H9b))

28.03.2017 — 28.03.2022
(npononranus 1o 28.03.2027)

Kontpakr Ne 8/T ot 24.01.2023 Ha npuobpere-
HUE IEPUOANYECKUX [1IEYATHBIX U3IaHUN

01.01.2023 — 31.12.2023

AKT BBOJIa B 3KCIUIyaTalMi0 DJIEKTPOHHOU Ouo-

nnotexn BTAY Ne 33 ot 19.01.2016 Beccporro

ObecnieueHHOCTb YUeOHOH TUTEpaTypOil pH peanu3aluy padboyei mporpaMMsl

3.2.1. OCHOBHbIE UCTOUHUKHU:

1. Anumos HI. A., Komsrun FO. M., Tkauésa M. B. u ap. MaTtemaruka: anrebpa u Hayana
MaTeMaTUYeCKOro aHayin3a, TeoMeTpus. Anredpa W Havajla MareMaTudeckoro anamusa 10-11
kinacc. ba3oBelii M yrmyOnéHHBIH ypoBHHM. OnekTpoHHass ¢opma yueOHMKa. — M.: AO
«M3natenbctBo «IIpocBemienuer, 2022. - [DU] — Pexum gocryna: MHIAUBUTYATbHBIN.

2. ArtanacsH JI.C., byry3os B.®., Kagomues C.b. u np. Maremaruka: anrebpa u Havyana
MaTeMaTUYecKoro aHanuza, reomerpus. I'eomerpus. 10-11 kmacc. ba3oBelii u yriyOnéHHBIN
ypoBHU. DnekTpoHHas ¢opma ydyeOHHMKa. - M.: AO «U3narensctBo «lIpocBemenuey, 2023. -
[OU] — PexxuMm noctyna: MHIUBUIYAIbHBIN.

3.2.2. J1oTOTHNATENBHBIC HCTOUYHUKH:

1. bapanymkun B. B. Dnementsl Bbicmield MaTeMmaTuku. YueOHuk. B 2-x tomax. 1,
Maremartuka. DjeMeHTHI BhICIIeH MaTeMaTuku: Yuyeobuuk: B 2 Ttomax Tom 1. - Mocksa: OOO
«KYPCp, 2017 - 304 C. - [DU]. - Pexum JloCcTyIa:
http://znanium.com/catalog/document?id=228758>

2. bapnymkun B. B. Dnementsl BbIcIel MaTeMaTHKu. YueOHuK. B 2-x Tomax. 2,
Marematrka. DJeMEHTHI BbICIIeH Marematnku: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KVYPCy, 2017 - 368 c. - [DU]. - Pexum JloCcTyIma:
http://znanium.com/catalog/document?id=171895>

3. Hlunaues, B. C. Maremaruka: YueOuuk u npaktukym / Illumages B. C. ; mox pen.
Tuxonoa A. H. - 8-e u3n., mep. u jgom .- DnekTpoH. naH. - Mocksa: M3natenberBo FOpaiit,
2019.- 447 c. - - [DU]. - Pexxum poctyma: https://urait.ru/bcode/489596>.
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
http://znanium.com/catalog/document?id=228758
http://znanium.com/catalog/document?id=171895
https://urait.ru/bcode/489596

4. I'yceB B. A. T'eomerpusi: Yuebnoe nocodue / I'yceB B. A., Koxyxos U. b., [Ipokodnen
A. A. - 2-e u31., UcHIp. U JI0T.- DIEKTPOH. AaH. - Mocka: M3marensctBo FOpaiit, 2019.- 280 c. -
- [BU]. - Pexxum noctyna: https://urait.ru/bcode/474920>

3.2.3. Meroan4ecKue u3IaHus:

1. Marematuka: METOIMYECKHE YyKa3aHHS [0 OCBOCHHIO JIUCIMIUIMHBI |
CaMOCTOSITEIIBHONW paboTe I 00yJaroIuXcsl Ha OCHOBE 0a30BOr0 ypOBHS OCHOBHOI'O OOIIEIO
00pa3oBaHus O CIEUATBLHOCTSM CpeaHero npodeccruonanbHoro oopazoBanus / BopoHexckuit
TOCY/IapCTBEHHBIA arpapHbiii  yHUBepcuteT, OTIeNeHHe CpeaHero MmpoQPecCHOHATBHOTO
obpazoBanus, Kadenpa rymMaHuTapHbIX M €CTECTBEHHO-HaydHbIX mucuumuine; / coct. H. T.
Cnupuna.- Boponex: BopoHeXCkul ToCynapCTBEHHbIM arpapHblii yHuBepcuter, 2023 .-
[DU].— Pexum moctyma: http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. [lepuoanueckue U3aHus

1. BectHuk BOpOHEKCKOTO TOCyIapCTBEHHOI'O arpapHOro YHHUBEPCUTETA: TEOpETHYe-
CKHI MHAYYHO-TIPaKTUYECKHii xKypHai / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

3.3. MaTepuaJIbHO-TEXHHYECKOE U MIPOrpaMMHOe odecriedeHne

CBe,Z[eHI/ISI O IIPOrpaMMHOM obecrnieyeHu O6IH€FO Ha3Ha4YCHUA

No HazBanmue Pa3zmerienne
1 | Onepanmonnsie cuctemMbl MS Windows / Linux IK s HO];(?X’;OH cet
5 IMakeTs! opucHbix npuaoxenuit Office MS Windows / ITK B 1OKaIbHOM CETH
OpenOffice BIr'AY
3 ITporpammel 1t mpocmoTtpa daitnos Adobe Reader / DjVu ITK B 10KaIbHOM CETH
Reader BIr'AY
4 Bpaysepsr SIunexc Bpaysep / Mozilla Firefox / Internet ITK B 1OKaIbHOM CETH
Explorer BIr'AY
IIK B noKanbHOM ceTH
5 | ArtuBupycHas nporpamma DrWeb ES BLAY
. [1K B toxkanbHOM ceTn
6 | [Iporpamma-apxuBarop 7-Zip BLAY
7 | Mynsrumenua npourpsiBatens MediaPlayer Classic MK s HO];(?JX’;OH cot
8 | [lnardopma onnaiiH-o0y4eHus eLearning server HK B nioKaitbHoH ceth
BIrAY
9 | Cucrema xommbroTepHoro TectupoBanus AST Test MK s HO];(?X’;OH cot

- CaiiTbl 1 MTHQOPMAIIOHHBIE TOPTAJIbI
1. http://MmunoOpnayku.pd/ - MunucrepcTBo obpazoBanus Pd;
2. http:/edu.ru/ - ®denepanbHblii 00pa30BaTEILHBIN MOPTAI;
3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 knaccsr;
4. http://school-collection.edu.ru/ — DnekrpoHHbIii yueOHMK «MaremaTtrka B 1ikoie, XXI
BEKY.
5. http://fcior.edu.ru/ - uHpOpMAIOHHBIC, TPEHUPOBOYHBIC U KOHTPOJBHBIE MAaTEPHAIIBI

[Tomemienus ans BeeHus: 00pa3oBaTeIbHOIO Mpolecca U 000pyAOBaHNE
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https://urait.ru/bcode/474920
http://catalog.vsau.ru/elib/metod/m7905.pdf
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

HanmMenoBanue 00beKTa, TOATBEPIKIA-

Agpec (MECTOIOIOXKEHNE) 00BEKTa, MOJI-

n/m IOIIETO HATMYKME MaTepPHabHO- TBEPKJIAIOIIETO HATMYKE MaTePHAIIbHO-
TEXHUUYECKOro o0ecneyeHus, ¢ nepey- TEXHUUYECKOTO obecrneueHus (¢ ykazaHueM
HEM HOMEpa TaKoro 00BEKTa B COOTBETCTBUU C
OCHOBHOT'O 000pYy10BaHUs JIOKyMEHTaMU 110 TEeXHUYECKOI HHBEHTapu-
3a11n)

1 VYyebnas aymutopust nias nposenenust | 394087, Boponexckas o6iacts, T. Bopo-
3aHATHI BCEX BHUIOB, B TOM 4YHCIE | HeX, yia. Tumupszera, 21. 3nanue y4eo-
IPYNNOBBIX U WHIMBUAYAIbHBIX KOH- | HOTO KOpIyca OTAEJCHHS CPEeIHEro IMpo-
CylbTallMi, TEKyIero KOHTPOJs U | QeccuoHanbHoro obpaszoBanus (Kopmyc
nmpoMexxyTouHor — arrecranuu: KoMm- | CIIO, obmexutue Ne 6)

IUIEKT yuyeOHOW MeOenu, nemoHctpanu- | Aya. 107
OHHOE obopynoBaHue, y4eOHO-
HaTJISTHBIC TTOCOOMS
2 VYyebnas aymutopus. [lomemnienue 394087, Boponexckas obiactb, T. Bopo-

JUISL CaMOCTOSITEIbHONU PabOThI: KOM-
IJIKT y4yeOHON mebenu, JAeMOHCTpa-
IUOHHOE O0OpyAOBaHUE, Yy4eOHO-
HATJISITHBIC TTOCOOMSI, KOMIIBIOTEpHAs
TEXHWKA C BO3MOXXHOCTBIO IOJKIIIO-
4yeHus: Kk cetn «MHTEpHET» U obectie-
YCHHEM JIOCTYIIa B AJICKTPOHHYIO HH-
(dhopMaImoHHO-00pa30BaTEIHHYIO

cpeay

HeK, ya. Tumupszesa, 21. 3nanue yueo-
HOTO KOpITyca OTIEJICHHS CPEJHEro Mpo-
¢deccuonanbHoro oodpazoBanus (Kopmyc
CIIO, obmiexutue Ne 6)

Ayn. 103

4. ®POHJA ONEHOYHBIX CPEJACTB, KOHTPOJIb 1 OLIEHKA PE3YJIbTA-

TOB OCBOEHUA JUCIHUIIVINHBI

4.1. OueHka pe3yJbTATOB OCBOECHUS JUCIHILIMHBI

Pe3ysbTaThl 00yuyeHus

@DopMbI M METO/AbI KOHTPOJIS 1 OLIEeHKH

Hepeueub JAIUYHOCMHbLX pe3y.71bmamoe:
c(hOpMUPOBAHHOCTh TPEJCTABICHUN O
MaTeMaTHKe KaK YHHBEPCATBHOM SI3bIKE HAYKH,
CpPEeICTBE  MOJETUPOBAHUS  SIBICHUH U
MIPOIIECCOB, UCSIX U METOJIaX MAaTEMATHKH;

— MOHUMAaHHE 3HAYUMOCTH MaTEeMaTHKHU JJIs
HayYHO-TEXHHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHUSI K MaTeMaTHKE
KaKk K YacTH OOIIEYeTOBEYECKON KYIbTYpHI
gepe3 3HAKOMCTBO C HWCTOpUEH pPa3BUTHS
MaTEeMaTHKH, DJBOJIOLUMEH MaTeMaTUYECKUX
HACH;

— pa3BUTHE JIOTHYECKOTO
MIPOCTPAHCTBEHHOTO BOOOpaKEHUs,
AITOPUTMUYECKON  KYJIBTYpbl, KPUTUYHOCTH
MBIIIJICHUSI Ha YPOBHE, HEOOXOTUMOM [Tt
Oynymeir mnpodeccHOHaTBbHON esATEeIbHOCTH,
TUTSE TIPOIOTIKESHHS o0Opa3oBaHMs u
caMmo00pa3oBaHus,

MBIIJICHH A,

— OBJIAACHHUC MATCMATHYCCKHMMHU 3HaHUAMU
U YMCHUSIMHU, HCO6XOIII/IMBIMI/I B HOBCCHHGBHOﬁ
KHU3HHU, OJI1 OCBOCHUA CMECKHBIX €CTCCTBCHHO-

Dopmbl KOHMPONA 00YyUEeHUA:

- MPaKTHUYECKOE 3aJlaHue NPUMEHEHUs maTe-
MaTUYECKUX METOOB JIJIsl PEIICHUs 3a/a4;

- TEOPETUYECKUN BONPOC IO OCHOBHBIM Mare-
MaTUYECKUM TIOHSATHUSIM, HCIIOIB3YEMBIM IS
ONUCAHUs Pa3IUYHBIX IPOLIECCOB U SBJICHUM.

Dopmbl oueHKu pe3yromamueHocmu ooy-
YeHusn: TPAJAULIMOHHAS CHCTEMa OTMETOK B Oai-
Jax 3a KaKIyl0 BBINOJIHEHHYIO paboTy, Ha OCHO-
BE KOTOPBIX BBICTABJISIETCS UTOTOBas OTMETKA.

Memoovl Konmpona HanpaeieHvl HA NpPo-
6EPKY YMEHUA 00yUAIOWUXCA:

- BJIQJIETh HaBBIKAMH QJITOPUTMHYECKOTO
MBIILIECHNUS;

- ONpeNeNsTh METOJ peuleHHs 3ajad, pa3ou-
BaTh MPOIECC PELICHNUS 3a/1a4u Ha HTallbl;

- HAXOJIUTh U OIICHUBATh BEPOSTHOCTH HACTYTI-
JICHUS COOBITUH B MPOCTEHIIINX MPAKTUIECKUX
CUTYaIHsIX;

- OCYHIECTBJISITh KOPPEKIUIO (UCIpaBICHUE)
CIENaHHBIX OLIMOOK Ha HOBOM YPOBHE IpejJa-
raeMbIX 3a/IaHUM.

Memoovl ouenku pe3zyibmamos 00y4eHus:
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HayYHBIX JVCITATUTHH u TUCIIUTUTAH
npoecCHOHALHOTO [HKJIA, S TOTYYCHHS
oOpazoBaHuss B 00JacTsAX, HE TPEOYIOIIHMX
yrIIyOJIeHHON MaTeMaTH4eCKON MMOATOTOBKHY;
TOTOBHOCTP W CIIOCOOHOCTh K
00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIo,
Ha TIPOTSHKCHMM BCEH JKM3HU; CO3HATEIbHOE
OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO
KaK yCJIOBHIO YCHEIIHOW npodeccuoHanbHOl U
OOIIECTBEHHOH IESATEILHOCTH;
TOTOBHOCTb CIOCOOHOCTh
CaMOCTOSITENTbHOU TBOPYECKOIH
OTBETCTBEHHOM JICSITEIBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW pabore,

n K

n

COTPYJAHMYECTBY  CO  CBEPCTHUKAMH B
o0pa3oBaTenbHON, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIEeIOBATENBCKON, TMPOEKTHOW U
IPYTHUX BUAAX ACATEIbHOCTH;

— OTHOWmEHHE K  TNpodecCHOHATBHOM
JEATEIbHOCT KaK BO3MOXHOCTH Y4YacTHs B
peleHnn JINYHBIX, 0OIIECTBEHHBIX,
roCyJapCTBEHHBIX, oOLIeHAIIMOHAIBHBIX
pooJeM.

Ilepeuens memanpeomemmnuix pe3yibmamos:.

YMEHUE CaMOCTOSTEIBHO OIPENEIATH
e JEATEHBHOCTU M COCTaBIATH IUIAHBI
IEeATEIbHOCTY; CaMOCTOATENILHO
OCYIIECTBIIATS, KOHTPOJIMPOBATh u
KOPPEKTUPOBATEH ACATEIBHOCTh; HCIIOJIb30BAaTh
BCE BO3MOXHBIE PECYPCHl I HOCTUXEHUS
MOCTABJICHHBIX LEJIEM U pealr3aluy IUIAHOB

JIEATEIIbHOCTH; BBIOMpPATh yCIELIHbIE
CTpaTEruy B pa3IMYHbIX CUTYaLUAX;
— yMEHHE TPOAYKTHBHO OOIIATbCS U

B3aMMOJICHICTBOBaTh B IPOLECCE COBMECTHOM
JESATEIbHOCTH, YYUTBIBATh TO3MLIMH APYTHUX
YYaCTHUKOB  JIEATENbHOCTH,  3(PPEKTUBHO
pasperatbh KOH(PIUKTHI;

BJIaJCHHUC HaBbIKaMH HO3HaBaT€J'II>HOI\/'I,

y4e0HO-HCCIIEeIOBATENIbCKOM M MPOEKTHOM
NESTENbHOCTH, HaBbIKaMH paspeleHus
npobyieM; CIMOCOOHOCTh M TOTOBHOCTh K

CaMOCTOATCIIBHOMY IOUCKY MCTOAOB PCIICHHUA
MPAKTUYCCKHUX 3aa4, IPUMCHCHHUIO PAa3JIMYHBIX
METOJ0B ITIO3HAHUA,

CIIOCOOHOCTh K
CaMOCTOATEIbHON MH(OPMaLIMOHHO-
[I0O3HABATEIbHOM  JEATEIIBHOCTH,  BKJIOYast
YMEHUE OPUEHTUPOBATHCA B  PA3IMUYHBIX
MCTOYHUKAX uHpOpMaLny, KPUTUYECKH
OLICHHMBATh U MHTEPIIPETUPOBATh HH(OPMaIIHIO,

TOTOBHOCTbH u

dbopmupoBaHUEe pe3yibTaTa WTOTOBOM aTTecTa-
Uy 110 JUCHUIITIMHE Ha OCHOBC CYMMBI PE3YJIb-
TaTOB TEKYIIETO KOHTPOJIS.
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IMOJIYy4a€MYIO U3 pa3IMYHBbIX NCTOYHUKOB;

— BIIQJICHHE  SA3BIKOBBIMHU  CPEICTBAMH:
YMEHHE SICHO, JIOTUYHO ¥ TOYHO M3JIaratb CBOKO
TOYKY 3pEHHUsA, HCIO0JIb30BaTh AaJCKBaTHBIC
SI3BIKOBBIE CPEJICTBA;

— BJAJCHHE HaBBIKAMH I103HABaTEIbHOMN
pediekcu Kak OCO3HAaHUS COBEPIIACMBIX
JICUCTBUA M MBICIUTENBHBIX MPOLIECCOB, HUX
pe3yJbTaTOB W OCHOBAHWM, TpPaHUI[ CBOETO
3HAHUS W HE3HAHUs, HOBBIX IO3HABATEIBHBIX
3a7a4 U CPEIICTB JJIsl X TOCTHXKCHUS,

— LEJIEYCTPEMJICHHOCTh B IOHCKaxX H
MPUHATAMA PEIICHUH, COOOPa3UTEIbHOCTh H
UHTYULIUSL, PA3BUTOCTh IMPOCTPAHCTBEHHBIX
MIPEJICTABICHHUI; CIOCOOHOCTh BOCTPUHUMATH
KpacoTy ¥ FapMOHHUIO MHUpa.

Ilepeuens npeomemuvix pe3yiomamos:

B xo00e oceoenus oucyunnunvt odyuarowuiics
00DICeH 3HAMb/NOHUMAMb:

— 3HAYCHHE MATEMAaTUYECKOW HayKH MJIst
peleHns 3aJa4, BO3HHMKAKOIIMX B TEOPUH M
MpaKkTUKEe; IIHUPOTY ©U B TO IKE BpeMms
OTPaHUYECHHOCTh MIPUMEHEHUS MaremMa-
TUYECKUX METOJO0B K aHAJIU3Y U UCCIIEIOBAHUIO
MIPOLIECCOB M SIBIICHUH B MPUPOJIE M OOIIECTRE;

— 3HAQYCHUE TPaKTUKU W  BOIPOCOB,
BO3HHUKAIOIIMX B CaMOM MaTeMaTHKe JJis
(GhOopMUPOBaHHUS W Pa3BUTHS MaTEMaTUYCCKOU
HayK{; HCTOPHUIO pa3BUTHUS IOHATUS 4YUCIHA,
CO3/1aHUs MaTeMaTH4YeCKOT0 aHaJIMn3a,
BO3HUKHOBEHMS U Pa3BUTHUS N'€OMETPHUH;

—  YHMBEPCAJIBHBIA  XapakTep 3aKOHOB
JIOTUKM MAaTEMaTUYECKUX PACCYKICHUM, HUX
MIPUMEHUMOCTh BO BCEX o0nacTsx
YEJIOBEYECKOM JNEATENLHOCTH;

— BEpPOSTHOCTHBIM XapakTep pa3juyHbIX
MPOLECCOB OKPYKAKIIETO0 MUPA,;

YMeETh:

— BBIMIOJIHATh apUPMETUUYECKHE ECUCTBUS
HAaJl YUCIIAMH, COYETasl YCTHbIE U MUCHbMEHHBIE
MIPUEMbI; HAXOJUTh MPHUOTMKEHHbIE 3HAYCHUS
BEJIMYMH M  NOTPEIIHOCTA  BBIYMCICHHM
(abcomoTHAasT M OTHOCHUTENIbHASA); CPaBHUBATH
YUCIIOBBIE BBIPAXKEHUS;

— HAaXOOUTh 3HAYEHUsS KOPHS, CTEIICHH,
norapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUI
Ha OCHOBE OIPENENICHUs, HCIOJb3Yysd MpH
HE00XO0IMMOCTH MHCTPYMEHTAIbHBIC CPE/ICTBA,
M0JIb30BATbCA TMPUOIMKEHHON OLIEHKOW IpH
MPAKTUYECKUX pacyeTax;
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— BBINOJIHATh IPEOOPa30BaHUs BbIPAXKEHUH,
IIPUMEHSIA (bopmybl, CBS3aHHbIC co
CBOMCTBaMH CTEIICHEH, J0rapugpmoB,
TPUTOHOMETPHUECKUX (DYHKLIUH;

— BBIYUCIATH 3HAU€HUE (PYHKUUU IO
3aJJaHHOMY  3HAQUEHUI0  apryMeHTa  IIpU
pa3nuyHbIX croco0ax 3aaHus (QyHKIHH;

—  OOpeleNnsITb  OCHOBHBIE  CBOMWCTBa
YHUCIIOBBIX (YHKUUH, WILTIOCTPUPOBATH HUX Ha
rpadukax;

— CTpPOUTHh IpadUKu H3YYECHHBIX (YHKIHUH,
WUTIOCTPUPOBaTh 1O  rpaduKy  CBOWCTBA
JIEMEHTAPHBIX (DYHKIIHIH;

— HCIIONIb30BaTh MOHATHE (DYHKIMH JUIs
OIMCAaHUS U aHaJIN3a 3aBUCUMOCTEH BEJINYMH;

— HaxoIuTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMH; HCIONB30BATh TPOU3BOJHYIO JUIS
W3yYeHHs] CBOMCTB (QYHKIMHA M IOCTPOCHUS
rpaduKoB;

— IPUMEHSTD IIPOU3BOIHYIO JUTS
IIPOBECHUST  NPUOJMKEHHBIX  BBIYMCICHUH,
pelmars 3ajadyd MNPUKIATHOIO XapakTepa Ha
HaXOXKJCHUE HAuOOJIBLIIEr0 U HAaUMEHbIIETO
3HAUEHUS;

— BBIYMCIATH B HPOCTEUINNX CIIydasx
IUIOIIAAM M O0BEeMBl C HCIOJb30BAHUEM
OINPENIEIICHHOT O UHTErpaa;

— pelaTh PAalMOHAIBHBIE, ITOKA3aTebHBIE,

J'IOFapI/I(i)MI/I‘IeCKI/IC, TPUTOHOMCTPHUYCCKUC
YpaBHCHUA, CBOAANIUMECA K JIMHEWHBIM |
KBaApPATHLIM, a TAaKXEC AHaJIOTHYHBIC

HEPaBEHCTBA U CHCTEMBI;

—  UCMOJNb30BaTh TIpapUuecKuil  MeTox
peleHys ypaBHEHHI U HEPaBEHCTB;

— n300paxarhb Ha  KOOpJIWMHATHOMN
TUIOCKOCTH PEIICHHs] yYpaBHEHHWH, HEPaBEHCTB
U CHCTEM C JBYMs HEHU3BECTHBIMU,

— COCTaBISTh W peHIaTh YpaBHEHUS H
HEPaBEHCTBA, CBS3BIBAIONINE  HEWU3BECTHHIE
BEIMYMHBI B TEKCTOBBIX (B TOM 4HCIE
MPUKJIAIHBIX) 33/1a4aX;

— pemaTh MpocTeinne KOMOWHATOPHBIE
3aJjaud  METOJOM TIepebopa, a Takxke C
WCTIOJIh30BAHNEM H3BECTHBIX (POPMYIL;

— BBIYUCIATH B MPOCTEHUIIMX CIIydasx
BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICYETa
qHcia UCXO0B;

— pemarb TUTAHUMETPHUYECKHUE "
IPOCTEHINE CTEpPEOMETPHUYECKHE 3a/aud  Ha
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TPUTOHOMETPUUECKUE

- OIMMCaHUA C

- IIOCTPOCHHUA

XapakTepa,
— HCCIIEIOBaHUS

HaXO0XKJCHUE T€OMETPHUUECKUX BEJIUYUH (JUIMH,
yTJI0B, TUIOMIAIeH, 00HEMOB);

HCNOJIb30BATh NPUOOPETEHHbIe 3HAHUSA
U YMEHHUS B NPAKTHYECKOI J1esATeIbHOCTH
U NOBCEAHEBHOM KM3HM 1JI51:

— MPAaKTHYECKHX pacueToB 1O (opmynam,
BKJIFOYast (OPMYJIbI, COJAEpKaINe CTEICHH,
panuKaibl, J0rapuQmbl U
(GyHKIMH, HUCHOIB3YsS
IpU HEOOXOAMMOCTH CIPAaBOYHBIE MaTEpUAJIbI
U IIPOCTEUIINE BBIYMCIIUTEIbHBIE YCTPOUCTBA;
NOMOIIBI0  QYHKIIUN
pa3IMYHBIX 3aBUCUMOCTEH, NPEACTaBICHUS HX
rpadu4ecKy, HHTEPIPETAuH rPa(hUKOB;

IIPOCTEHIINX MAaTEMATUYECKUX MOJCIIEH;
— aHaJIN3a pEeaJIbHBbIX YHCIOBBIX JAHHBIX,
IIPE/ICTAaBICHHBIX B BUJIE AMArpaMM, I'pauKoB;
— aHanu3a MHQOpPMAIMM CTAaTHUCTUYECKOrO

HECJIO)KHBIX  TMPAKTHYECKUX CUTyallud Ha
OCHOBE U3YYEHHBIX (hOpPMYII U CBOMCTB (pUryp;

— BBIYHCIIEHHST OO0OBEMOB U IUIOLIAAEH
MMOBEPXHOCTECH TMPOCTPAHCTBEHHBIX T IPH
pelIeHUU MTPAKTUYECKUX 3a]1ad.

n HCCIICAOBaAHUA

(MoaenupoBaHus)

4.2. XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSIT€JIbHOCTH 00y4aK0LIUXCS

Coaep:xanue 00yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /I€ATEJIbHOCTH 00y4ar0IIHX-
csl (Ha ypOBHe y4eOHbIX JAeiCTBHII)

Pazpgea .

BBenenne

O3HakoMJICHHE C POJIbI0 MAaTEMATHUKHU B HayKe, TEXHUKE, SKOHOMHUKE,
MH(OPMAIIMOHHBIX TEXHOJIOTHSIX U IPAKTHUECKOH J1eATeTHbHOCTH.
O3HakoMJIeHHE C LEMSIMU M 3aJladaMu M3y4YeHUs MaTeMaTHUKHU TpU
ocoenuu npodeccuii CI10 u cnennansHocteit CI1O

Pa3gen I1. Unciia u BLIYMCJIEHUS

HarypanbHble H 1eJIbIe
qyucia

Boinonnenue apupmMeTHueckuX AEWCTBUN HaJA 4YHUCIaMH, cOuyeTas
YCTHBIE M NHUCbMEHHBIE IIpUEMBL. [IpuMeHeHne MPU3HAKOB JCIUMO-
ctu. Haxoxnenne HOK u HOJI

MHuozxecTBO aeiicTBU-
TeJbHBIX YHCEJT

Haxoxxaenne npuOIMKeHHBIX 3HAUYE€HUI BEIMYMH M MOTPEHIHOCTEN
BBIYHCIICHUH (aOCOTIOTHON U OTHOCUTEIBbHOW); CPABHEHHE YHCIIOBBIX
BbIpakeHuil. Haxoxenue ommbok B MpeoOpa3oBaHUAX U BBIYHCIIE-
HUSAX (OTHOCUTCS] KO BCEM MTYHKTaM MPOrpamMmbl)

KoMmmiiekcHbie yucia

Breimonnenue apudmerndeckux onepanud ¢ KOMIUIEKCHBIMUA YHCIIa-
Mu. M300pakeHrne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW TUIOCKO-
CTH 3ajad.

Pasnen I1I. @yHkuuu u rpadpuku

DYyHKUMH U TPaPUKHU

O3HakoMIJIEHUE C IOHATHEM IIEPEMEHHON, TPUMEPAMH 3aBUCUMOCTEN
MEXIy nepeMeHHbIMH. O3HaKOMJICHHE C TIOHSATHEM rpaduka, orpe-
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JieJieHne TPUHAJUIeKHOCTH Touku rpaduky ¢yHkiuu. OnpeneneHue
o ¢opMyIie MpoCTenIeil 3aBUCUMOCTH, BIIa €€ rpaduka. Beipaxke-
Hue no ¢opMylie OJHOM MepeMeHHOl uepe3 apyrue. O3HakoMIIeHHE
¢ onpenenenueM GyHKIHH, GopMynupoBanue ero. Haxoxaenue 00-
JIACTH ONpeJieNieHns U 001acTy 3HaYeHUN PyHKIUN

Pa3nea IV. Ctenenn u Kopuu

ApupmernyecKkuii Ko-
peHb n-oii crenenu. Up-
PanMoHAJIbLHBbIC YPaBHe-
HusA. CtenenHas QyHk-

nus.

O3HakoMJIEHHE C TIOHSATHUEM KOPHS N-Ml CTENEHU, CBOMCTBAMHU paju-
KaJIOB W IMpaBWIaMu CpaBHEHUs KOpHed. DopMynupoBaHue onpene-
JICHUSI KOPHSI M CBOMCTB KOpHEW. Bbluncienne u cpaBHEHUE KOpPHEH,
BBINIOJIHEHUE TPUKUAKH 3HaYeHus KopHsa. [IpeoOpasoBanue uucio-
BbIX U OYKBEHHBIX BBIPAXKECHUI, COJIEpKAINX paJuKalibl. Beimonne-
HUE PacyeToB 1Mo (HopMyiiaM, COAEPIKAIIUM PaJUKaJbl, OCYIIECTBIISA
He0OXO0IMMBIE MMOACTaHOBKU U IMpeoOpa3oBanus. OmnpenenaeHue pas-
HOCWJIBHOCTH BBIPDAKECHMM C pagukagaMy. Pemienue uppanvoHaib-
HbIX ypaBHEHHMU. O3HAKOMIICHHE C NMOHSATHUEM CTEIEHH C JCHCTBH-
TEJIbHBIM ITOKa3aTeneM. Haxox1eHne 3HaueHu CTEIIEHU, UCIIONb3YsI
MpH HEOOXOAMMOCTH HHCTPYMEHTAlbHBIE CPENICTBA. 3amluChIBaHUE
KOpHSl N-i CTENEHU B BUJE CTENEHU C APOOHBIM IOKa3aTeleM M
Hao0opoT. PopMynUpOBaHUE CBOWCTB cTeneHel. Brluncnenue cre-
IIEHEN C palMOHAJIbHBIM I0KA3aTesleM, BBIOJIHEHUE NPUKUAKU 3Ha-
YeHHsl CTeTeHH, cpaBHEHUE cTerneHei. [IpeobpazoBaHue YMCIOBBIX U
OYKBEHHBIX BBIPAXKEHHMM, COAEpXkAIIUX CTEIEHH, NMPUMEHSS CBOM-
cTBa. Pemenue nokasarenbHbIX ypaBHEHUU. O3HaKOMIJIEHHE C IpHU-
MEHEHUEM KOpHEH M CTENEeHEH Mpu BBIYUCIEHUU CPEIHUX, ACIEHUU
OTpE3Ka B «30JIOTOM CEYEHUM». PelnieHue NpuKIagHbIX 3a7ad Ha
CJI0KHbBIE TIPOLICHTHI

Pazgea V. IlokasarejabHas, Jorapupmuyeckas, TPUrOHOMeTPpHYeCKHe PyHKIMH

Iloka3arenbHast pyHK-
nus. Iloxka3areabHble
YPaBHEHU

O3HakoMyieHHE ¢ rpauKaMu MOKa3aTebHOM M CTENeHHOM (yHK-
1uii. Pemrenne nmokasarelbHBIX YpaBHEHUI U HEPABEHCTB 110 U3BECT-
HBIM aJITOpUTMaM. BeimoiHenne npeodpazoBanus rpauKoB.

Jlorapudpmuyeckasn
¢pynkuus. Jlorapudpmu-
YeCKHe YPaBHEHUd

Brimonnenue mpeoOpa3oBaHUl BBIpAXKEHUN, MPUMEHEHHE (opMyI,
CBSI3aHHBIX CO CcBOMcTBamHu jorapudmoB. Omnpenenenrue o0IacTH J10-
MyCTUMBIX 3HaYEHUI Torapu@MUUecKoro BelpakeHus. Pemenue jo-
rapu(MUYECKUX YpaBHECHUHN

Tpuronomerpuyeckue
¢pynkuuu. Tpuronomer-
pHYecKHe YPAaBHEHUA U

BbIPAKEHUS

N3ydyeHne paguaHHOrO METOAA M3MEPEHMs YIVIOB BpPALICHUS U HUX
CBS3U C TpaaycHor Mepoil. M3o0paxkeHue yriioB BpalleHHUS Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C €70 PACIOJIOKEHHUEM.
®opMyIUpOBaHUE OIpPEAETICHUII TPUTOHOMETPUUECKUX (YHKIUI
JUIS YIJIOB IIOBOPOTA M OCTPBIX YIJIOB IIPSIMOYTOJIBHOTO TPEYrOJIbHHU-
Ka 1 00BsICHEHHE MX B3auMOCBsI3U. Pemenue no gpopmynam u Tpuro-
HOMETPUYECKOMY KpPYT'y HPOCTEHIINX TPUTOHOMETPHUYECKHUX YypaB-
HeHull. [IpuMeHenue oOIIKMX METOAO0B pelleHUs ypaBHEHUU (IpuBe-
JI€HUE K JIMHEWHOMY, KBaJpaTHOMY, METOJ Pa3OKE€HUS HA MHOKH-
TeNHU, 3aMEHbl MEPEMEHHOI) NpHU pPElIeHUH TPUTOHOMETPHUECKUX
YpaBHEHUI. YMEHUE OTMEUaTh Ha KPYre peleHus] IPOCTENINX TPU-
TOHOMETPUYECKUX HEPABEHCTB

Pasznen VI. Hauaja MmareMaTH4eCcKOro aHaJIu3a

ITocuenoBaTeILHOCTH U
Nnporpeccum

O3HaKOMIJIEHHE C TTOHSATHEM YHMCIIOBOH ITOCJIEI0BATEILHOCTH, CIIOCO-
0aMu ee 3aJaHMs, BEIYHCICHUAMU e 4iaeHOB. O3HAKOMJIEHHE C IIO-
HATHEM IMpeJeNa MOCie10BaTeabHOCTH. O3HAKOMIIEHUE C BbIUMCIIE-
HUECM CYMMI)I 6eCKOHGLIHOl"O qHUCJIOBOTO psma Ha anMepe BBIYUCJIC-

23




HUSI CyMMBI OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON IPOTPECCHH.
Pemienue 3a1ay Ha npuMeHeHUe (HOpPMYIIBI CyMMbI OECKOHEYHO YObI-
BaIOIIEH reOMETPUIECKO NPOrpeccun

HenpepbiBHbIE PyHK-
unu. [IpousBoanasn

O3HaKOMJICHHE C TIOHSATHUEM TIPOU3BOHON. V3ydeHue u hopMymupo-
BaHUE €€ MEXaHHMYECKOT0 W TEOMETPHUYECKOTO CMBICIA, M3y4YCHHE
QITOPUTMA BBIYUCICHHUS TPOU3BOAHON Ha IMPHMEPE BBIYMCICHUS
MTHOBEHHOUM CKOPOCTH U YTJIOBOTO K03 (HUIIMeHTa KacaTeIbHOM.
CocraBiieHne ypaBHEHHUs KacaTelbHOW B 0OIIeM BuUjae. YCBOEHHUE
npaBui auddepeHnnpoBaHusi, TaOIUIBI MPOU3BOIHBIX AJIEMEHTAp-
HBIX (GYHKUWH, mpuMeHeHue ais auddepeHumpoBanus (QyHKIHUH,
COCTaBJICHUS YPaBHEHUS KacaTeIbHOM.

Hccaenopanue GpyHKIMM
€ IOMOIIBIO POHU3BOJI-
HOH

W3yuenune teopeM O CBS3HM CBOMCTB (DYHKIIMU M MPOU3BOIHOMU, Qop-
MyJIHpoBKa uX. [IpoBeaenue ¢ moMOIIbIO MPOU3BOIHOM HCCIIENOBa-
HUS (QYHKIMH, 33JaHHOW (OpMYIIOi. YCTaHOBJICHHUE CBS3H CBOMCTB
GYHKIIMH ¥ TPOU3BOAHOM 1Mo uX rpadukam. [Ipumenenne nponsBoa-
HOW JJIsi pelIeHus 3a/1a4 Ha HaxOXJeHHEe HAauOOJBIIEro, HAUMEHbB-
IIEero 3HaYCHUS ¥ Ha HAaXOXJICHHE SKCTpeMyMa

Paznen VII. IlepBooOpa3Hasi u uHTErpasa

IlepBooOpa3nasi u UHTe-
rpaja

O3HakoMJIEHHE € MTOHATUEM MHTErpasa u nepsoodpaszHoil. M3yuenue
MpaBHJIa BBIYMCIICHUSI IEPBOOOpa3HOi u TeopeMbl HproToHa- Jleiio-
Huna. Perienue 3a1a4 Ha CBsI3b IEpPBOOOPA3HOM U ee NMPOU3BOAHOIM,
BBIUMCIICHUE TIEpPBOOOpA3HOM Jis JaHHOH (yHKIMU. Pemenne 3amaq
Ha IPUMEHEHUE UHTEerpalla Jjsl BhIYMCICHUS (PU3NYECKUX BEIUYMH U
miomanen

Pasznea VIII. YpaBHeHusI M HEPaBEHCTBA

HNppanuonanbHbie, M0-
Ka3aTeJbHbIE U JIOra-
pupmMryecKue HepaBeH-
CTBa

O3HakoMJIeHHE ¢ OOIIMMM BOIIPOCAMH PEIICHMs] HEPaBEHCTB U HC-
MI0JIb30BaHUE CBOMCTB M rpadukoB (QyHKIUI Hpu pelieHuH Hepa-
BEHCTB. Pelenne HepaBeHCTB M CHCTEM HEPABEHCTB C MIPUMEHEHHEM
pa3nuyHbIX crocoOoB. [IpyMeHeHne MaTeMaTHYecKMX METOJOB s
peIIeHHsI ColepKAaTebHBIX 3a/1a4 U3 Pa3IMYHBIX 00JIacTe HAyKH U
NPaKTUKU. VIHTeprnpeTnpoBaHUe pe3ylbTaTOB C YYETOM pealbHbIX
OTpaHUYCHUHN

Paszpea IX. I'eomerpus

BBenenue B crepeomer-
puio

O3HakoMJIEHUE C MOHATUAMH TOYKA, IpsiMasi, INIOCKOCTh, TPOCTPaH-
CTBO, IIEPECEKAIOUIMECS IUIOCKOCTH, IepeceKarolmecss npsmas H
ILUIOCKOCTB; MOJIYNPOCTPAHCTBO. [IpuMEeHEHNE aKCHOM CTEPEOMETPUU
u ciuenctBus w3 Hux. [locTpoeHue cedeHWit W M300paKeHUU MPO-
CTEHIIINX MPOCTPAHCTBEHHBIX (pUTyp.

B3aumHoe pacmnoJioske-
HHeE NPAMBIX B IIPO-
CTPaHCTBe

@opMynHMpOBKa U MPUBEACHUE T0KA3ATEIBCTB IPU3HAKOB B3AUMHOTO
pacIoyIoKeHus NPAMBIX U IIJIOCKOCTEH. Pacrio3HaBaHue Ha yepTekax
U MOJEJISIX Pa3/IMYHBIX CIy4aeB B3aHMMHOTO PACIIOJIOKEHHUS MPSAMBIX
U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKICHUU. BrinmoiaHeHue
IIOCTPOEHHUS YIVIOB MEXKY IPSIMBIMH, IIPSIMOU M INTIOCKOCTBIO, MEXKTY
IIJIOCKOCTSIMU 10 ONMCAHUIO U PACIO3HAaBaHME UX Ha moneisx. [Ipu-
MEHEHHE IMPU3HAKOB U CBOWCTB PACIIOJIOKEHUS NPSAMBIX U IUIOCKO-
CTEH IIPU pELICHUU 3a/1a4.

IHapanneabHoCTh NPH-
MBIX M IUIOCKOCTEH B
NPOCTPAHCTBE

@opMyIMpOBaHHE OIPEIECICHHUI, TPU3HAKOB U CBOMCTB Napaljiesib-
HBIX IUIOCKOCTEW, IBYI'PAaHHBIX W JIMHEHUHBIX YIJIOB. IIpumenenue
MIPU3HAKOB U CBOMCTB PACIIOJIOKEHHs NMPSAMBIX M IIJIOCKOCTEN IpHU
peuieHuun 3anad. PemeHue 3amad Ha BBIYMCICHUE T'E€OMETPUYECKHUX
BeanurH. O3HAKOMIIEHHUE C MOHSATHEM NMapajuleIbHOr0 MPOEKTUPOBa-
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HHUSA U €r0 CBOMCTBAMHU

IepneHAUKYJAPHOCTD
NPSAMBIX U IJIOCKOCTEl B
NPOCTPAHCTBE

DopMyIMpOBaHUE OIPEACICHUN, IIPU3HAKOB U CBOMCTB IEPIEHIU-
KYJISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX yriloB. IIpumene-
HUE IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS NIPSIMBIX M IIOCKOCTEHN
IIpY PELIeHUH 3ajad. PerieHne 3amad Ha BBIYMCIICEHUE T€OMETpHUYE-
CKMX BEJIMYMH.

Yribl U paccTossHUS

OnuceiBaHHE pacCTOSHUS OT TOYKU JI0 IUIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXY IUIOCKOCTSIMH, MEX]Y CKPEIIMBAOIIUMUCS Npsi-
MBIMH, MEXy TPOU3BOJIBHBIMU (UTYpaMU B MpOCTpaHcTBe. Borumc-
JICHUE JINHEHHBIX AJIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX KOH(U-
rypanusx, apryMEHTUPOBAHUE CBOMX CY>KJICHUM.

MHOrorpaHHUKH

Onucanue U XapakTEpUCTHKA PA3JIMYHBIX BUJOB MHOTOTPaHHHUKOB,
NepevYMCICHNEe UX JIEMEHTOB U cBOMCTB. M300pakeHre MHOrorpaH-
HUKOB U BBINOJIHEHUE NOCTPOEHUS HA H300paKEHUAX M MOJAEIAX
MHOT'OI'PaHHHUKOB. XapaKTepUCTHKAa U M300pa)KCHUE CeYeHUs, pas-
BEPTKM MHOT'OTPAaHHUKOB, BBIYMCIICHHE IUIOIIAJEH ITOBEPXHOCTEH.
Iloctpoenune mnpocreiimux ceueHu KyOa, HPU3MBI, HHPAMHJIBL.
[Ipumenenne HakToB U cBeACHUN U3 TuIaHUMETpHH. O3HAKOMIICHUE
C BUJIaMU CUMMETPH B IpOCTpaHCTBE, (OPMYIMPOBAHUE OIIpeiee-
HUW U CBOMCTB. XapaKTEPUCTUKA CUMMETPHUU TeEJl BPAILICHUS U MHO-
rorpaHHUKOB. IIpuMeHeHne CBOWMCTB CUMMETpPUU IPU PELICHUM 3a-
nad. Mcnonb3oBanue nmpuoOpEeTEHHBIX 3HAHUM JJIs MCCIIEIOBAHUS U
MO/JICJIMPOBAaHUS HECJIOXKHBIX 3a/1a4. M300pakeHre OCHOBHBIX MHO-
TOrPaHHUKOB U BBINOJIHEHWE PUCYHKOB IO YCIOBHSM 3a7a4

BekTops! B npocTpan-
CTBE

O3HakoMJIEHHE C NTOHATHEM BeKTOpa. M3yueHue nekapTroBol cucre-
MBI KOOPJMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 10 33JaHHBIM KOOPIH-
HaTaM TOYEK M IUIOCKOCTEH, HaXOXKACHUE KOOpAUHAT Touek. Haxox-
JICHWE YpPaBHEHUH OKPYKHOCTH, c(hepbl, MIOCKOCTU. Brrumcienue
paccTOsHUN MeXAy ToukKamu. M3ydyeHue CBONCTB BEKTOPHBIX BEJH-
YUH, IIPaBUJ PA3JI0KEHUsS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIpaBUJI HAXOXKIEHUs KOOPAMHAT BEKTOpPA B IIPOCTPAHCTBE, IIPaBUI
JNEHCTBHM C BEKTOpaMH, 3aJaHHbIMU KoopauHaTamu. lIpumenenue
TEOPUM IIPU PEILIECHUU 3aJa4 Ha JCHCTBUA C BeKTOopamu. M3yuenue
CKAJIIPHOTO IIPOU3BEIACHUSI BEKTOPOB, BEKTOPHOIO YPaBHEHMS NIps-
MOH U 1IOCKOCTH. [IprMeHeHHe Teopuu IpHU pEelIeHUU 3aJay Ha
JEHCTBHSI C BEKTOpPaMH, KOOPJIAWHATHBIA METOJ, IPUMEHEHUE BEKTO-
POB Ul BBIUUCIICHHSI BEJIMYMH YIJIOB U pacCcTOSHUU. O3HaKOMIIEHHE
C JI0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUHU O B3aMMHOM DPACIIONO-
JKEHUU MIPSIMBIX U MIJIOCKOCTEN C MCIIOJIb30BAHUEM BEKTOPOB.

O0BbéM MHOTOrpaHHMKA

N3ydyenue Teopem o BbIUMCICHUH oObeMa KyOa, mapajuiesenunena,
MUpPaMUJbl U APYTUX MHOTOTPAaHHUKOB. Pelienue 3amay Ha npume-
HeHue (GopMyJsl BBIYUCICHHUS 00bEMOB MHOTOTPaHHUKOB. O3HAKOM-
JIEHUE C METOJIOM BBIYHCIIEHUs 00bEMOB MHOTOTPaHHUKOB.

Tena Bpamenus

O3HakoMJIeHHE C BHAAMU Tell BpalleHus, (GopMylIHpoBaHUE HX
ornpezaeneHuil 1 cBoMcTB. POpMyIMPOBAHUE TEOPEM O CEUEHUU I11apa
IUIOCKOCTBIO U TNIOCKOCTH, KacaTelIbHOU K cepe. XapaKTepucTHKa U
n300pakeHue TeJ BpaIlleHUs, UX Pa3BepTKH, cedeHus. Perienue 3a-
Jla4 Ha TIOCTPOEHUE CEeUeHUH, BBIYUCIIEHUE JAJIUH, PACCTOSHUHN, YTIIOB,
mwiomanei. [IpoBenenne noka3aTENbHBIX PACCYKACHUM NpU pellle-
Huu 3a31a4. [IpumeHeHne CBOWCTB CUMMETPHUU IPHU PEIIEHUU 3a/1a4y
Ha Teja BpalleHus, KomMOuHaiuio Ten. M3o0pakeHre OCHOBHBIX
KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA 110 YCIOBHIO 331a4U
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Ilnomaam moBepxHocTH
U 00bEMBI KPYIJIBIX TeJl

O3HakOMJICHHE C IOHATHAMHU IUIOIAagd M o0beMa, akCHOMaMu U
cBolicTBaMH. PeleHue 3agad Ha BBIYUCICHHUE IUIOIIANEH INIOCKHUX
(dburyp ¢ NpuMEHEHHEM COOTBETCTBYIOIUX (opmyn u (akToB U3
wiaHuMeTpun. M3ydenne GopMyll A BBIUUCICHHS TUIOMIAACH TI0-
BEpPXHOCTE MHOTOTPAHHMKOB M Ted BpamieHus. O3HaKOMJIGHHE C
METOJIOM BBIYMCIICHUS TUIOMIAN MOBEpXHOCTU cdepbl. Pemienue 3a-
Ja4 Ha BBIYMCJICHUE TUTOMIAJCH MOBEPXHOCTH U 00BEMOB MPOCTPAH-
CTBEHHBIX TEII.

Pa3nesa X. KomOMHATOpHKA M TeopHs BePOSITHOCTEH

Ciy4yaiiHble ONBITHI,
cly4yaiiHble COOBITHS U
BEPOATHOCTHU COOBITHI
DJ1eMeHThl KOMOUHATO-

PUMKH

O3HakoOMJICHHE C MOHATUSIMH KOMOWHATOPHUKHU: Pa3MEIICHHUIMH, CO-
YeTaHUSMH, TIEPECTAHOBKAMU M (HOPMYJIaMU JJII MX BBIYMCIICHHS.
N3yuenue npaBuiia KOMOMHATOPUKH M NMPUMEHEHUE TPH PEIICHHUH
KOMOMHATOPHBIX 3a/ad. PemeHre KOMOMHATOPHBIX 3a/lad METOJIOM
nepebopa u 1o mpaBwiry yMHOKeHHs. OObsICHEHUE W TPUMEHEHUE
(hopMyIT ISt BEIYUCIICHUS Pa3MEIIEHUH, IEPECTAHOBOK M COYCTaHU I
npu pemeHnn 3anad. O3HakomjeHue ¢ OmHOMOM HbrOoTOHA M Tpe-
yronbHUKoM [lackans. PemieHue mpakTHYeCKHX 3a1ad C HUCIOJIb30-
BaHHWEM TMOHATHA U MpaBW KOMOWMHATOpHKHU. V3ydyeHue kiaccude-
CKOTr'0 OINpENEIEHUs BEPOSATHOCTH, CBOMCTB BEPOSATHOCTH, TEOPEMBI O
CyMME BeposiTHOCTE. PaccMoTpeHue npuMepoB BBIYMCIEHHS BEpO-
SITHOCTEH. Pelenre 3a1ay Ha BRIUKCIICHUE BEPOSITHOCTEH COOBITHIA.

Onepauuu HAJ MHOKe-
CTBAMH U COOBITHSIMH.
CrnoxeHue 1 yMHOKEHHE
BEpPOSITHOCTEM. Y CJIOB-
Hasi BeposiTHOCTh. He3a-
BHCHMbIe COOBITHS

O3HakoMJICHHE C MOHSTUSIMU MHOKECTBA, IMEpeceueHue, o0beanHe-
HUE MHOXECTB M COOBITUH, MPOTUBOIOJIOKHBIE cOObITUS. M3yueHue
TIOHATHSA YCIIOBHAsI BEPOATHOCTh. Pemienue 3amay, ucnons3ys (op-
MYyJly YCIOBHOH BEPOSTHOCTH.

Cepumn nocienoBareib-
HBIX UcnbITaHuil. Ucnbl-
Tanus bepuymn. Ciuy-
YyailHbIA BBIOOP U3 KO-
HEYHOH COBOKYITHOCTH

O3HakoMJIEHHE ¢ TIOHATHSIMU OMHAPHBIN ClTy4daiiHbIi onbIT. Pemenue
MIPAaKTHUYECKUX 337a4 HA CEpUI0 HE3aBUCUMBIX HCIBITaHUU. M3yde-
Hue ucnbiTanuilt bepuymu. [lonstue ciydaitHoro BeiOOpa U3 KOHEY-
HOW COBOKYITHOCTH.

CayuaiiHble BeJTMUYHHbI
U pacnpeaesieHust

O3HakoMJICHHE C TIOHATHSIMU ClydaiiHasi BEJIUYHHA, paclpese/iCHe
BEPOSITHOCTH, MAaTEMAaTHYECKOE OXHAaHWe, aucrepcus. M3yuenue
OMHOMHHAJIBHOTO W TEOMETPUUYECKOTO PACTIpPEETCHUsI CIy4aiHOU
BeJIMYUHBI. PellieHne 3a1ay Ha HAXOXKACHUE MAaTEeMaTH4YEeCKOrO OXKHU-
AaHuA, TUCIIEPCUN U CTAHAAPTHOI'O OTKJIIOHCHUA. I/I3yquI/Ie CBOMCTB
MAaTeMaTUYECKOTO OKUJAHUS U JUCTIEPCHH.

DJIeMeHThI MaTeMaTu4e-
CKOH CTATHCTHKH

O3HaKOMJIEHHE C MOHATUSAMHU IeHepajabHasi COBOKYIHOCTb U Cllydai-
Hasi BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHM XapaKTEPUCTUKAMH.
OmneHka CpeHero M JUCIEPCUU I€HEPAJIbHOW COBOKYIHOCTH C IIO-
MOIIbIO BBIOOPOYHBIX XapakTepucTUK. OlleHUBaHHE BEPOSTHOCTEH
coOBITHH 110 BBIOOpKE. BhIuniciieHne J0BEpUTENHLHOTO HHTEpBaiIa JIIs
OLICHKH I€HEPAILHOU CPEHEN

4.3. Kputepum olleHKH pPe3yJbTaTOB 00y4YeHust

4.3.1. Kputepuu olleHKH IK3aMeHa

OrueHka ’K3amMeHaTopa,
YPOBEHb

Kpurepun
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«OTJIMYHOY, BBICOKUHN
YPOBEHBb

OOyuaromuiicsi  MOKa3aJl  NPOYHBIE  3HAHHWS ~ OCHOBHBIX
MOJIOKEHUN Y4eOHOM IUCHUHUIUIMHBI, YMEHHE CaMOCTOSATENIBHO
pelarh KOHKPETHbIE MPaKTUYECKHE 3a/layd MOBBIIICHHON
CJIO’KHOCTH, CBOOO/IHO MCIIOJIB30BATh CIIPABOYHYIO JIUTEPATYpPY,
Jies1aTh 000CHOBAHHBIE BHIBOJIBI

«XOPOLIOY, OBBIIICHHBIN
YPOBEHB

OOyuaronuiicss  TOKa3ajl  NPOYHBbIE  3HAHMA  OCHOBHBIX
MOJIOKEHUH Y4eOHOM JUCHMIUTUHBI, YMEHUE CaMOCTOSITEIBHO
pelaTth KOHKPETHbIE IPAKTUUECKHUE 3a/lauMl, IPEAYCMOTPEHHbBIE
paboueil mporpammoi, OpUEHTUPOBATHCS B PEKOMEHOBAaHHON
CIPaBOYHOM  JIMTEpaType, yMEET MPaBWIbHO  OLEHUTh
MIOJIyYEHHBIE PE3YJIbTaThl.

«yZOBJIETBOPUTEIILHO»,
IIOPOrOBBIM YPOBEHB

OOyuaromuiicss 1OKa3ajl 3HAHHE OCHOBHBIX  IOJOXKEHHMH
y4yeOHOM JMCLUUIUIMHBI, YMEHHE IOJIy4YUTb C IOMOIIBIO
IIpenoaaBaTeis IIPaBUIILHOE peuieHue KOHKPETHOU
[IPAaKTUYECKOM 3aJaud W3 4HuClla IMPelyCMOTPEHHbIX paboueit
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHJOBAaHHOM CIIPABOYHOMN

«HCYOOBJICTBOPUTCIIBHO»

IIpu otBere o0Oyyaromerocs BBIIBWINCH CYILECTBEHHBIE
npoOensl B 3HAHUAX  OCHOBHBIX — MOJIOXKEHHH  y4eOHOM
JUCLIUIUIMHBIL, HEYMEHHUE € TIOMOIIBIO NIPENOJABATEINS OJYyYUTh
IIPAaBUJIBHOE pEUICHUE KOHKPETHOW IPAKTUYECKOM 3aladd U3
yuciaa NPeAyCMOTPEHHBIX pabodei mporpamMmoil  yueOHOI
JCLUTIIMHBI

4.3.2. Kputepuu oueHku 1u¢depeHIIIPOBAHHOIO 3a4eTa

OrneHka sK3aMeHaTopa,
YPOBEHb

Kpurepun

«3a4TeHo (OTJINYHO)», BbI-
COKHH YpPOBEHb

00y4JarouiCs TIIyOOKO M MPOYHO YCBOWJI BECh MPOTPaMMHBIN
MaTepual, UCUEPIBIBAIOINIE, I1OCIEI0BATEIbHO, TPAMOTHO U
JIOTMYECKU CTPOWHO €ro M3JIaraeT, He 3aTPYAHSIETCS C OTBETOM
IIpY BUJIOM3MEHEHUH 3aJaHusi, CBOOOTHO CIIPABISETCS C 3aja-
YaMU U MPaKTUYECKUMU 3alaHUSIMH, IPAaBUIBHO 0OOCHOBBIBAET
MIPUHATHIE PEIICHUs, YMEET CaMOCTOSATENIbHO 0000IaTh U U3-
JjaraTh MaTepuall, He JONMycKas OIIMOOK.

«3a4TeHo (XOpo1Io)»,
HOBBIIIEHHBIN YPOBEHb

oOydJaronuiicss TBEpJIO 3HAET MPOTPAMMHBIM MaTepual, rpa-
MOTHO M IO CYIIECTBY H3JaraeT €ro, He JOIYCKaeT Cylle-
CTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC, MOXKET MPaBUJIb-
HO MPUMEHSTh TEOPETUUYECKUE TOJOKEHUS U BlIaJieeT HeoOXo-
JMMBbIMA YMEHUSMHU U HAaBBIKAMU IMPU BBINOJHEHUHN ITPaKTHYE-
CKMX 3aJIaHUH.

«3a4TeHo
(Y1OBJIETBOPUTEIHHO)Y,
IIOPOTOBBIM YPOBEHB

oOydJaronuiicss yCBOMJI TOJIBKO OCHOBHOM MaTepHuall, HO HE 3Ha-
€T OTJAENbHBIX JAeTallel, TOMyCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUJIbHBIE (HOPMYITUPOBKH, HAPYIIAET MOCIIEI0BATEILHOCTh
B M3JI0)KEHUHM MPOrPaMMHOIO MaTepuajia W HUCIBITHIBAET 3a-
TPYAHCHUA B BBITTIOJTHCHUH ITPAKTHYCCKHUX 3a)1aH1/1171.

«He 3auteno
(HEeyIOBIIETBOPUTEIHHO)»

oOyuaroluiicss He 3HaeT 3HAYUTENIbHOM YacTH MPOrpaMMHOTO
MaTepHasa, JOMyCKaeT CYIIECTBEHHbIE OUIMOKH, ¢ OOJIBIIMMU
3aTpyJHEHUSIMH BBINOJIHSAET IPAKTUUECKHUE 3a/IaHus, 3a1a4H.

4.3.3. Kputepuu o11eHKH NMPOMEKYTOUYHOM aTTeCTALHH

OneHka, ypoBeHb

Kpurepun

«OTIUYHOY, BRICOKUN YPOBEHB OO0yuarmuiics MPaBUILHO OTBETUJI HA TEOPETHUECKHIE
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Bonpockl. [lokazan oTivyHbIe 3HAHUS B paMKax y4eo-
HOro Marepuaina. [IpaBUIBHO BBINOJHUI MpPaKTUYE-
ckue 3ananus. [lokazan oTauyHble YMEHHUS U BIaJCHUS
HaBBIKAMHM TPUMEHEHUS MOJTYYEHHBIX 3HAHUU U yMe-
HUH MpU pelIeHUH 3a/lad B paMKax y4eOHOro MaTepH-
ana. OTBETWII Ha BCE JIONOJHUTEIBHBIE BOIIPOCHI

«X0pol110», MOBBIIICHHBIH YPOBEHb

OO6yyaromuiics ¢ HEOOJIBIIMMU HETOYHOCTSIMH OTBE-
TUJ Ha TeopeTHueckue Bompockl. [lokasan xopoiue
3HaHUA B pamkax ydeOHoro marepuana. C HeOOJb-
IIMMHM HETOYHOCTSIMM BBIIIOJIHUJI MPAKTUYECKUE 3a]a-
Hus. [lokaszan xopomie ymMeHHUs U BiaJieHUs] HaBbIKa-
MU IPUMEHEHUS MOJYYSHHBIX 3HAHUM U YMEHUU MpHU
pellieHnu 3a/1a4 B paMkax yuyeOHoro marepuana. Ot-
BETHJI Ha OOJIBITMHCTBO JIOTIOJHUTENIBHBIX BOITPOCOB

«Y TOBIETBOPUTETHLHO», 0a30BBIN ypO-

BCHb

OOyyaromuiicst ¢ CylEeCTBEHHBIMU HETOYHOCTSIMU OT-
BETHJI Ha TeOpeTHdeckue BoIpockl. [lokaszan ymosie-
TBOPUTEJIbHBIC 3HAHHS B paMKax y4eOHOTO MaTepuana.
C cymniecTBeHHBIMH HETOYHOCTSIMHU BBITIOJTHUIT TTPAKTH-
yeckue 3ananusi. [lokazan yaoBIETBOPUTENBHBIE yMe-
HUS ¥ BJIAJICHUS HABBIKAMH NMPUMEHCHHSI ITOJTYICHHBIX
3HAHUW W YMEHMH MNpU pEIIeHWH 3aJad B paMKax
yueObHOro Martepuana. J[omycTuna MHOTO HETOYHOCTEH
IIPU OTBETE HA JIOTIOJHUTEIbHBIE BOIPOCHI

«HeynoBneTBOpUTEIBHOY, HU3KUN

OOyyaromuiicst mpu OTBETE HA TEOPETUYECKHE BOIPO-
Chl U NPHU BBINIOJHEHUU NPAKTUYECKUX 3aJaHUIl Mpo-
JIEMOHCTPHUPOBAJl HEIOCTATOYHBIA YpPOBEHb 3HAaHUU U

YPOBEHb YMEHUH IpU pelleHUH 3a/1a4 B paMKax y4yeOHOro ma-
tepuana. [Ipu oTBeTax Ha JOINOJIHUTENbHBIE BOIIPOCHI
OBbLIO JOMYIIEHO MHOXKECTBO HEMPABUIbHBIX OTBETOB
4.3.4. KpuTepuu olleHKH KOHTPOJIBHBIX padoT
OneHka, Kpurepun
YpoBeHb
«OTJIMYHOY, BBICOKHH Pabota, BbINOIHEHHAs! TOJTHOCTHIO 06€3 OIMO0K U HEJ0UYETOB
YpOBEHBb
«XOpOUIOY», OBBIIEHHBIN | PaboTa, BbIMONIHEHHAs MOJTHOCTBIO, HO NIPU HAJMYUU B HEW He
YpOBEHB OoJiee 0IHOM HErpyOO¥ OMIMOKHM M OJTHOTO HeJoueTra, He Oolee

JIBYX HEJIOUETOB

«KYHOOBJICTBOPUTCIBHOY,
HOpOFOBLIﬁ YPOBCHb

OOyuvaromuiics NpPaBUIBLHO BBINOJIHUI HE MeHee 2/3 Bcei
paloThI WK JoMycTUII He OoJiee 0 HON Irpy0oii OIMOKK U IBYX
HEJ0YEeTOB, He OoJiee 0JIHOM rpyOoi u 0J1HOM HerpyOoil oMoOKu

«HCYOOBJICTBOPUTCIBHO»

OOyyaromuiics MPaBUIIBHO BBIMIOJHEHO MeHee 2/3 Bcel paboThl

4.3.5. KpuTepnu olleHKH YCTHOTO Onpoca

OneHka, ypoBeHb

Kpurepun

«OTIMYHOY, BBICOKUI ypO-
BEHb

BricTaBnsercs, ecam oOydaromuiics MmociaeqoBaTeIbHO, YETKO,
CBSI3HO, 00OCHOBaHHO U 0€30IIMO0YHO H3/araeT yueOHbI mMare-
pHa; TaeT OTBET B JIOTHYECKOH MOCIEA0BATEIBHOCTH C UCIIONb-
30BaHMEM NPUHATOW TEPMHUHOJIOIMH; MOKa3bIBaeT IMOHHUMAHUE
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CYITHOCTH PAacCMaTpUBAEMbIX MOHSATHH, SBIEHUI U 3aKOHOMED-
HOCTEW, TEOPHI, B3aUMOCBS3€M; YMEET BBIIEIATH IVIABHOE, CAMO-
CTOATEIBbHO TOJTBEPXKIaTh OTBET KOHKPETHBIMU INPUMEPAMU,
(dakTaMu; CaMOCTOSITEIILHO aHAIM3UPYET U 0000IIaeT TeopeTu-
Yyeckuil MaTepuain; CBOOOJAHO YCTaHABIMBAET MEXIPEIMETHBIC
(Ha OCHOBe paHee MPUOOPETEHHBIX 3HAHWI) U BHYTPHIIPEIMET-
HBIE CBSI3U; YBEPEHHO U 0€301IMO0YHO MPUMEHSET MOJy4YeHHbIE
3HAHUS B PEIICHUU HOBBIX, paHee HE BCTPEUABIIMXCS 3aad; pa-
[IMOHAJILHO HCIOJIB3YET CIIPaBOYHBIE MaTepuaibl, Y4eOHUK, TO-
MOJIHUTENIBHYIO JIUTEPaTypy, NPHUMEHSET YIOPSAOYCHHYIO CH-
CTEMY YCJIOBHBIX O0O3HAUCHUU MpPU BEACHUU 3aAIHUCEH, COIpo-
BOXKJIAIONUX OTBET; JIOMYCKAaeT B OTBETE HEIOYETHI, KOTOPHIC
JIETKO MCIPABIISET MO TPeOOBAHUIO MPENOAaBaTesl.

«XO0po1I0», MOBBIIICHHBIN
YPOBEHB

BeicraBisiercsi, eciin 0Oy4yarOMIMKACS MOKA3bIBAET 3HAHUE BCETO
U3YYEHHOTO y4eOHOro Marepuana; JaeT B OCHOBHOM IIPAaBHJIb-
HBI OTBET; Y4eOHBII MaTepHall u3iaract B 000CHOBaHHOM JIOTH-
YECKOH IMOCIIeI0BATEILHOCTH, TIPU 3TOM JIOMYCKAET OJHY HErpy-
Oyto omMOKy WM HE OoJiee JBYX HEIOYETOB B HCIOJIH30BAHUU
TEPMUHOJIOTHH y4eOHOTO TpEeMEeTa, KOTOPbIE MOXKET MCIPABUTh
CaMOCTOSITENIFHO; aHAIM3UPYET U 0000IIaeT TEOPETUYESCKHI Ma-
Tepua;, coOJIF0JaeT OCHOBHBIC NIPaBUIa KYJIbTYPhl YCTHOM peuH;
IPUMEHSET YIOPAJOYCHHYIO CHCTEMY YCJIOBHBIX OOO3HAYCHUM
NIPY BEJICHUU 3aIMCEH, COMPOBOXKIAIOIINX OTBET.

«Y IOBIETBOPUTETLHOY, 0a-
30BBIl YPOBEHb

BreicTaBnsercs, ecnn 0o0ydarOIMHCs: JTEMOHCTPUPYET YCBOCHHE
OCHOBHOTO COJIepKaHUsI y4eOHOro Marepuana, UMeeT IpoOelsl,
HE TPEISATCTBYIOIINE JajJbHEUIIEMy YCBOSCHHIO y4eOHOTO Mare-
pHana; IpUMEHSET MOJydeHHBIC 3HaHUS NPU OTBETE Ha BOIIPOC,
aHaJIM3€ IPEJIOKEHHBIX CHUTyalluid 1O 0O0pasily; JOIyCKaeT
OIMOKU B HMCIOJIB30BaHUM TEPMHHOJIOTHH Y4eOHOTO IMpeIMeTa;
MOKa3bIBaCT HEAOCTATOUHYIO C(HOPMHUPOBAHHOCTD OTIEIBHBIX
3HAaHUI U yMEHUH; BBIBOJBI U 0000IIEHNS apryMEeHTHPYET cliabo,
JIOTTYCKaeT B HUX OLIMOKH; 3aTpyaHSETCS MpHU aHaiu3e U 0000-
[IEHUU Yy4eOHOTO MaTepualia; JIaeT HEelOJIHbIe OTBETHl Ha BOIPO-
CBI IIPENOJaBaTeNs WIN BOCIIPOU3BOIUT COJIEPKAHUE PaHee MPo-
YUTAHHOTO Y4eOHOTO TEKCTa, cabo CBA3aHHOTO C 33JaHHBIM BO-
IIPOCOM; HCTIOJNB3YeT HEYHOPSITOUYEHHYI0 CHUCTEMY YCIOBHBIX
0003HaueHHH PU BEJACHUH 3alUCel, COMPOBOXKJIAIOIINX OTBET.

«HeynoBaeTBOpUTEIBHOY,
HU3KUH YPOBEHb

BeicraBisiercs, eciim 0OydJaroUMiAcs: HE pacKpbUI OCHOBHOE CO-
Jep)KaHue yueOHOro maTepuana B Mpeaenax MOCTaBICHHBIX BO-
MIPOCOB; HE YMEET MPUMEHSITh MMCIOIINECS 3HAHUS K PEIICHUIO
KOHKPETHBIX BOMPOCOB U 3aja4 10 00pasily; JOMYyCKaeT B OTBETE
0omee NByX rpyObIX OmIMOOK, KOTOPhIE HE MOKET UCIPABUTH J1a-
K€ TIPY TTIOMOIIHM 00YJarOIIUXCS U MPENOo1aBaTeNsl.

4.4, OueHoYHbIEe CPeCTBA /ISl MPOBEEHUS TEKYIIEro KOHTPOJIA yCIeBaeMOCTH

Bonpocs! 111 KOHTPOJIBHBIX padoT

1. PezynbraToM okpyriienus yucia 1,1763 ¢ TOUHOCTBIO 1O COTBIX SIBJISIETCS YHUCTIO:

1) 1,18,
2) 1,17,
3) 0,18,
4) 1,20,
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5) 1,176

2. BeinosiHuTE 1EHACTBUS;

obS 512
8 8 15 15

3. Bemmonnure nericreus: 1,2+ (1,05 -0,4 -1,5).

4. BRIDOJIHUTE JIEJICHUE: llé : BE.

5. Haiinure 3HaueHNE BBIPAKEHUS:

2
(3y5) .
a) —‘1/5_

w| o,
ol

1
6

- .
W=

6. Yopocture: a®63a®s

35 5 1
7. Yopocrure: a“g?* ;| at?s ®

3 5 5 1
8.Yupocrute: a*6?* 1| a? 8

9. Beruncnure:
a)(5+i)—2+3i),
4i
0) o
10. Haiigute obmacTh omnpeneneHust yHKIMHA U 007acTh 3HaUeHUH QyHKIINH y = /16 — x%.
11. TIpoBepbTe (GYHKIMIO HA YETHOCT ¥ = X'+ X.
12. Haiinmue Hynu QyHKIUU Y = xx-1 _

13. Tlo rpaduky HekoTopoii pyHkiuu y= f (X) HalAUTE MPOMEKYTKH BO3PACTAHUSI

14. TIo rpa®¥Ky QYHkuess 5 sy siovshamessiioim J u prvyune i P ACINTE, SABISIETCS JIA
(byHKLMS yeTHON Win HeyeTHOH. OTBeT MOosSCHUTE.
a)

Va

0)
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[E

x-..
01
r)
y4 /
1 /
- -
0 X
E__——

15. To rpaduky ¢pynkiuu y= f(X), n300pakeHHOMY Ha PUCYHKE OTPEIICIIUTE:
a) IPOMEXYTKH BO3pacTaHHs U YObIBaHHS JaHHOU (QYHKIINU;
0) ee HaMMEHbIIIEE 3HAUCHHUE;
B) HYJIM (DYHKIIHH.

16. HaiimuTe MHOXKECTBO 3HAUCHHUH (DYHKITHH:

a) Yy=2"-2;

1 X—2
oy
1 x+1
B) y:_(Ej :

17. Haiigute o6macTh onpeneiaeHust QyHKIIUN:
a) y=log,(2x—-6)
6) y =log, (1-4x)

3
18. Pemmre ypaBHenue: 10gp(2x-1) = 3.

19. Pemte ypasHenue: 27 =%_
1Iog34
20. Breruuciure: 32
1

21. Pemute HepaBeHcTBO: 8% > =
0,5l0g,10
22. Boruncnure: 1677°%°

23. Pemnre nHepaBenctBo: 10g4(7 — X) < 3.
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24. Peumre ypaBrenue: 7> — 14 - 7 =5,
25. Pemire HepaBeHctBo: l0ogz (X — 1) < logy 2 + log; 3.
26. Haiiure npon3BoaHy0 GyHKIMK: ¥ =X + ¢,

27. Haligure 3HaYeHUE IPOM3BOAHOM QYHKIMH: Y =€ B TOYKeE X = 0.

28. Haiinute npon3BOAHYyIO QYHKIUU: Y = et

29. Pemure ypaBHenue: C0S5X —Cos9x = 3sin7x,

30. Pemre ypaBHeHUE: si_n 2X = \/E +SINX. )
31. Pemmmre ypaBuenne: SINDX - COS3X = SIN 6X - COS 2X.

) . 3
32. Pemnte ypaBHEHHME: COS2 X—3sINX-COoSX = Sln?-

33. Pemnre ypaBHeHue: 55in2 X —4CosX-SinX + 3COS2 X=2.
34. Pemte ypaBHeHue: \E’) COS2 X —sinx-cosx = 0.

. 2
35. JIoKa)uTe TOKAECTBO: 1-sin2a _ (l_ tgaj )

1+sin 2a 1+tga
36. JlokauTe TOKACCTBO: tg (E +a)= M.
Cos2a

37. Jlokaxxure TOXACCTBO: 1 —sin? ¢ — cos? o = Esinz 20

38. Ilox xakum yIjioMm K OCH OX HaKJIOHCHA KacCaTCJIbHasA, IIPOBCIACHHAA K KpHBOﬁ

y=x3—x% = 7x+6 Brouy M(2; —4)?

Inx +2
39. Haiitu ToukM skcTpemyMa QyHKIMHU: ) = ——— .
X
40. Jloxazats, yto dpynkiua Y = X + , BO3pacTact Ha BCEH YHMCIIOBON MIPSIMOH.
1+ X
41. JlaHo: f(x) _ 2 + 2. Haiitu cymmy xopreit ypasuenus f (x) = f'(x).

2—X
. 3 .
42. Uccnenyiite pyHKIUIO Y = x% — E X* +3 Ha MOHOTOHHOCTb U sKcTpeMyMbl. Halinure

HauOoJbIIee 3HaueHNe (PyHKIIMU Ha OTpe3Ke [—1; 1].
43. Boluncnure HMHTErpai:

2 ) 2
a) j(Zx —4X+ Fjdx
1

6) [ (x —/x)dx
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sin 3xdx

w2

B) 0

44. Beruucnure mwionaib GUrypsl, OrpaHUYeHHON JIUHUAMU: Y =6+ X — x?, y =6-—2X.

45, TToctpouts ceuenue BKL. Touku K u L — cepenunsl pedep. JlokaxxuTe, 4TO MOCTPOCHHOE
CeueHHE — MapajuIeIorpamMm.

Bl C1l
‘ D1
B \
A D

46. Haiinure momans rpann ADC. Pebpa AB, BD, BC — paBHBI U Bce IUIOCKHE YIUIBI HpU
BepinHe D — npsimble.

D
A\ C
2
B

47. B ocnoBanuu nupamuasl SABCD napamnenorpamm. [IpoBectu ceuenue yepes pedpo AD u
touky K pedpa SC. O0bscHUTD, Kakasi pUrypa rmoryqamiach B CCUCHHH.

S

B

48. TloctpouTts ceuenue miockoctbio PTN, rne Touku P u T — cepenunst pedep AS u BS.

OOBsICHUTD, KaKasi pUrypa NoJy4niIach B CEYCHUH.
s

B
49. TlocTpouTs cedenune IockocTbio NMP.
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50. IMoctpouts ceuenune ACP, rue P — cepenuna pedpa. O0bACHUTD, Kakas GUTypa MOITydnIach

B CCUCHUU.
Bl

C1l

D1

Al M

YcTHbli onpoc

1. Yro Takoe 0ObIKHOBEHHAs ApoOb? 3anuch 0OBIKHOBEHHOU Apoou. OCHOBHOE CBOMCTBO
npo6u. [IpuBectu npumepsl.
2. CroxeHue | JieJieHne OOBIKHOBEHHBIX ApOOEH ¢ pa3sHbIMH 3HaMeHatessiMu. [IpuBecTu

PUMEPBL.

3. YMHOXEHHE W BBIYMTAHWE OOBIKHOBEHHBIX JpOo0€i C pa3HbIMHU 3HAMEHATEISIMU.
IIpuBectr mpuMepsl.

4. Yto Takoe AecaTUYHas ApoOb? 3anuck AecaTUUHON ApoOu. [IpuBectu npumepsi.

5. CnoxeHue M JiejIeHne JecsITUUHbIX Apooei. [IpuBectu mpumepsl.

6. YMHOXXEHUE U BBIYUTAHUE IeCATUYHBIX po0eit. [IpuBecTu npumepsl.

7. Yto Takoe anredpandeckas 1po0s. [IpuBecTr mpumepsl.

8. OcHOBHOE CBOMCTBO anreOpanyeckoit apoou. [IpuBect npumepsl.

9. Cnoxenue u neneHue anredpandeckux apoodeit. [lpusectn mpumepsl.

10.
11.
C JIO0BIM

BrruuTtanue n ymMHOXKeHUe anredpandeckux Jipooeit. [IpuBectu mpumepsl.
UYro Takoe cTeneHb ¢ HaTypajlbHbIM Noka3areneM? CTeneHb MoJI0KHUTEIbHOTO YHcia
nokasareneM. CTeneHb OTPHULIATEIBHOIO 4YMCIa C YETHBIM IOKas3aTeneM. CTeleHb

OTPULIATENILHOTO YMCIIa C HEYETHBIM Noka3zareneM. [IpuBectu npumepsl.

12.
13.

CBolicTBa CTENEHN C LIeNbIM NToKa3areneM. [Ipusectu npumepsl.
Uro Ttakoe ypaBHeHue? Kopuu ypaBHeHua? YUTo 3HAUUT pELIUTh ypaBHEHUE?

[TpuBecTH npuMepsl.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

AnroputM peuienus ypasHeHui. [IpuBectu npumMepsl.
AnroputM peuieHus ApoOHOro ypaBHeHus. [IpuBectu mpuMepsl.
KBanpatnslit kopeHb. ApudmeTnueckuil KBaapaTHbIil kopeHs. [IpuBecTu npumepsl.
CBoiicTBa apupMeTHUECKOro KBaJpaTHOro KOpHs. [IpuBecTr mpumepsl.
VYpaBHeHHe x?=awuero KopHHU. [IpuBecTu npumepsl.
CaolicTBa KBagpaTHBIX KOpHEH. [IpuBectu npumep.
Ky6uuecknii kopens. [IpuBecTu npumepsl.
Jlaiite onpesenenne YucIoBor QyHKITUH.
Uro Takoe aprymeHT QpyHKIUN?
UYro HazbIBaeTcs 00JIACTBIO onpeaeneHus pyHKIuu?
Urto Takoe o6nacTh 3HaYeHHS QYHKIIUNA?
Yro HazbIBaeTcs rpadukoM GyHKIMU?
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26. Kakue nmpeoOpaszoBanus rpaduxos ¢pyHkuuii Bel 3Haete? [lepeunciure.

27. JlaiiTe onpenesieHne 4ETHON (PyHKITUH.

28. Kakas (yHKIMS Ha3bIBaeTCsl HEUETHOM?

29. HazoBuTte 0cOOCHHOCTD Irpaduka 4€THOW (PyHKITHH.

30. KakoBa oco0eHHOCTH rpaduka Heu€THON QyHKIUN?

31. Kakas (pyHKIHS Ha3bIBAETCS TIEPUOIUUECKON?

32. Kakas (hyHKIMS Ha3bIBaeTCs BO3pacTarolieil Ha MHO)kecTBe P?

33. Kakas ¢yHkums Ha3bIBaeTCsl yObIBarOIIeH Ha MHOKeCcTBE P?

34. Kakast Touka Ha3bIBaeTCsl TOUKOM MUHUMYMa (PYHKITUH?

35. Kakas Touka Ha3bIBaeTCs TOYKOM MakcuMyMa (yHKIUU?

36. Kak Ha3pIBaIOTCS TOYKHA Max U min?

37. ChopmynupyiiTe onpeenenue jJorapudma, OCHOBHBIE CBOMCTBA JIOTapr(pMOB.

38. Uto Takoe paanaHHas Mepa yria?

39. ChopmynupyiiTe OCHOBHbIE TPUTOHOMETPHUUECKHE TOXKIECTBA.

40. Pemenne npocTeHIINX TPUTOHOMETPHUYECKUI ypaBHEHHIA.

41. Jlaiite ompezeneHue MPOU3BOJHONW (DYHKIMHU, CPOPMYIUPYHTE OCHOBHBIEC IMpaBUIIa
Qg epeHIpoBaHusI.

42. YpaBHeHHUE KacaTelbHOH K TpaduKy yHKITHH.

43. ChopmynupoBaTh CBOKHCTBA Mapasliesenune1a

44. Jlate onpenenenue Terpadapa. Ha3BaTth ero sjeMeHThI

45. llath onpeneneHue napauienenunena. Ha3BaTe ero 3jeMeHTHI

4.5. OueHo4Hble cpeacTBa /sl IPOBeAeHUs MPOMEKYTOUYHOI aTTecTalNu
Bonpoch! 1J1s1 IPOMEKYTOYHOH aTTeCTALMHI
1. Llenble U panOHaNbHbBIE YKCIIA.
2. JleiCTBUTEIIbHBIC YHCIIA.
3. [TpubnmkeHHbIC BBIYUCICHUSI.
4. KomIieKcHbIe Yuca.
5. Apudmernyeckue ornepanuy HaJl KOMIJICKCHBIMHA YHCIIAMH.
6. OOnacTe ompeneneHuss U MHOXXECTBO 3HA4YEHUH; TpapuK (QYHKLIUH, [OCTPOEHHE
rpadukoB QYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMU.
7. MOHOTOHHOCTb, Y€THOCTb, HEUETHOCTh (PYHKIIUH.
8. Obmnacts ompeneneHus u 001acTh 3HAYEHUI 00paTHOH (PyHKITHH.
9. I'papux obpaTHOI PyHKIMH.
10. KopeHs n-o#i cTeneHw.
11. KopHu HaTypaJIbHOW CTETIEHU U3 YhCia U X CBOMCTBA.
12. TIpeoOpa3oBanue UPPATMOHATBHBIX BBIPAYKEHHA.
13. Crenenu ¢ panoHaJIbHBIMU ITOKA3aTENISIMU, UX CBOMCTBA.
14. TlpeoOpa3oBaHue CTENEHHBIX BBIPAXKEHUH, UCIIOIb3Ys CBOMCTBA CTETICHEH.
15. Crenenu ¢ 1eHCTBUTENBHBIMU NOKA3aTEISIMU, X CBOMCTBA..
16. Jlorapudgm. OCHOBHOE JIOTapH(PMHUECKOE TOKIECTBO.
17. lecsaTuHbIE U HaTypaJibHbIE JIOTapU(PMBI.
18. [IpaBua neicTBUi ¢ JorapupmMamu.
19. Onpenenenne nokasarenbHON QyHKIMH, €€ CBOICTBA U rpaduK.
10. OnpenencHus orapupmMuieckor (HYHKITUHU, €¢ CBOMCTBA U TpaduK.
21. PemeHue mnpocTEHIINX IOKA3aTeNbHBIX U JIOTapU(PMHUUYECKHX YpaBHEHUH H
HEPaBEHCTB.
22. PaguanHas mepa yria.
23. CuHyc, KOCHHYC, TAHTCHC U KOTaHTE€HC YHUCIIa.
24. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
25. ®opMyItbl IPUBEICHUS.
26. CuHYyC U KOCHHYC ABOWHOTO yTJIa.
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28. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIA.
29. Ilpocreiinme TPUTOHOMETPUUECKUE YPAaBHEHUS.
30. Tpuronomerpuyeckue GyHKIMH, X CBOUCTBA U TPAPUKH.

Bomnpocs! 1151 3k3ameHna

. Ilpenen nocnenoBarensHoctu. [Ipenen pyHkumu.
. IlonsiTHe 0 MPoN3BOAHON PYHKINH, €€ TeOMETPUIECKUNA U (PU3HMUECKUI CMBICI.
. Ilpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO.
. IIpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKINH.
. YpaBHEHHUE KacaTeIbHOM.
. Bo3pacranue u yobiBanue GyHKIMHA. DKCTPEMYMBbI (DYHKITHH.
. Bropas npousBozaHas, ee reoMeTpuUueCKUil U (PU3NYECKUNA CMBICIL.
. IlpumeHeHre MPOU3BOJHON K MCCIEIOBaHNIO (DYHKIIMN U TIOCTPOCHUIO TPaUKOB.
. Ilpumepsl UcnOIb30BaHUS MPOU3BOAHON Ul HaXOXKIECHUS HAWIYYILEro pelieHus B
IIPUKJIAIHBIX 3a]a4ax.

10. IlepBooOpa3Has, MpaBUIO0 HAXO0XKICHHS, OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.

11. HeonpeneneHHbI U onpeaeeHHbI U HHTETpall.

12. ®opmyna Hetorona—IJleiiOnuna. Beruncnenue HHTErpaios.

13. IIpumeHeHne OnpeeIeHHOr0 HHTETpaja Ui HaX0XKICHHS TUIOMIA N KPUBOJIUHEHHOM
Tparenuu.

14. PaBHOCUIILHOCTH YPaBHEHU.

15. OcHoBHbIE NpUEMBbl PELICHUs YpaBHEHHH (pa3jlo’KeHHE HAa MHOMKUTEIH, BBEJIECHHUE
HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, TpahuuecKuii METO).

16. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTb CUCTEM ypaBHEHUH.

17. PaBHOCHMIIBLHOCTH HEpaBeHCTB. O0JaCTh JOMYCTUMBIX 3HAYCHUN HEPABEHCTB.

18. OcHOBHBIE IpUEMBI PEIIEHUS] HEPABEHCTB.

19. OcHOBHBIEC TOHATHSI KOMOMHATOPUKH.

20. 3ajaun Ha MMO/ICYET YMCIA Pa3MELCHUH, IEPEeCTaHOBOK, COYETAaHHH.

21. CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE M YMHOKEHHUE BepositHocTed. [TonsTre
0 HE3aBUCUMOCTH COOBITUH.

22. TlpencraBieHuWe MaHHBIX (TaOJMIBI, JHArpaMMbl, TpaduKH), BBIOOpKA, CpeaHee
apudmeTHueckoe, Meuana, Moja psjaa. [lonstue o 3ajauax MaTeMaTHUECKOM CTaTUCTUKU

23. B3anMHOe pacroio’keHue MPsIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE.

24. CnoxeHue U BIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yucio. KoMiuianapHsle
BEKTODA.

25. KoopanHaThl TOYKH U KOOPAMHATHI BEKTOpa. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.

26. [Ipm3ma. [Ipsmas u HakoHHas npu3Mma. [IpaBuibpHas mpu3Ma.

27. Iapannenenunen. Kyo.

28. [Mupamuna. [lpaBunbHas nupamuaa. Y cedeHHas nupamua. Terpasp.

28. LunuHap ¥ KoHyc. Y CeYeHHBIH KOHYC.

29. lllap u cdepa, ux cevyeHusl.

OO ~NO O WN -

3agaHus 171 IK3aMeHa

3ananue Ne 1. Hayana maTteMaTn4yecKoro aHaju3a
1. Haiiaute npoussoauyro pyukuun Y = (X —3)COSX .
1) y'=cosx+ (x—3)sinx
2) y'=(x—3)sinx—cosx
3) y'=cosx—(x—3)sinx
4) y'=-—sinx
2. Ha pucynkax n3oOpakeHsl rpaduku GyHKIMHA U KacaTeIbHBIE K HUM B TOUKE @. YKaXHUTe
(byHKLMIO, TPOU3BOIHAS KOTOPOM B TOUKE @ paBHa 1.
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Ay /
y=f(x)/
// I
// a_.l01 x
/ =1
1)
A
y
y=;(x
1 /
ol a {
4.1 X
4
2) 7
J
y —
“y=h(x)
1
o f >~
f a >Z
=1
3)
Ay
1
-1 1 N o
Joa X
=1
y=p(X)
4)
. . x —18
3. HaliguTe 3Ha4eHUE NPOU3BOJHON QYHKIUHN Y = BTOUKE Xq =—3.
X

1)2; 2)0; 3)-2; 4)-3.

4. Haiimute npou3BoiHYy0 QyHKIMH Y = X+ 3X2.
1) y'=xeX + 6x

) y=eX+ x°
3) y'=e* + 5x°
4) y'=e* + 6x

5. ®ynkius y = f(X) 3amaHa Ha mpoMexyTke [—6; 4]. YKaxuTe MPOMEKYTOK, KOTOPOMY
MIPUHAJICKAT BCE TOUYKHU IKCTPEMyMa.
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1) [-6; 0] y 1

2) [0; 4] y=F(x)
3) [-2;3]

NHI-3;1 /
) [ ] \ / \\’

6. [1pu nBMKEHUH Tena \\ / I1o
npsiMoit pacctosinue S (B _
MeTpax) OT HauaJbHOU N TOYKH
JBUKCHUS U3MEHSIETCS 1o
3aKOHY

3

S(t) = 3 —t?4t-1 (t — Bpems qBHKeHUA B cekyHaax). Haiiaure ckopocTts (M/c) Tea yepes

v

/
N

4 cexyHbI MTOCJIEC HaYaja ABUKCHUSI.
1) 1,75;

2) 1,5;

3) 3;

4) 9.

7. Beruucnute 3HaueHUE NMPOU3BOIHON PyHKIMH y = SIN X — 2x B Touke xo = 0.
1)1,

2) 0;

3) -3;

4) -1.

8. Haiinure 3HaueHne nporu3BogHON QyHKIUN Y = X - e* B Touke xXo=1.
1) 2e;

2) e;

3)1+e;

4)2 +e.

9. lnst dyrkimu y = 2COS X HaiiauTe nepBoodpasHyro, rpa@uKk KOTOPOii POXOJHUT Yepe3

TOYKY M(g ; 24] .

1) Y =2sinx+ 24
2) Y =2sinx+ 22
3) Y =-2sinx+ 26
4)Y =2cosx+ 22

10.Vkaxwure neppoobpasuyro pynkuuu f(X)=2—sin X.
1) F(x) = 2x — cosx

2) F(x) = x* + cos X

3) F(x) = 2x + cosx

4) F(x) = 2 + cosx

3ananue Ne 2. YpaBHeHUs] 1 HEPABEHCTBA

1. KaKOC n3 ypaBHeHI/Iﬁ SABIISICTCS ,I[pO6HO-paLII/IOHaJ'IBHBIMI
2
X
1) 7 ~4x+1=0;
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2x% -3x _
13

3) X—3 :ﬁ;
2x+1 X

4) 2x +8=14(7-x)?

2) 1;

x> x-1 1
2. Pemute ypaBHEeHUE — + —— = — !
2 6 2

1) 2;
2) -1,
3) 1;
4) 3.

3. Pemnre ypaBHeHUE 1 +——=0:
X x-4

1) -2;

2) 5;

3) 2;
4) 1.

4. Ha pucyHke n300paxeHbl rpaduku GyHKIUH
y=f(xX) u y=g(X), 3a4aHHBIX HA IPOMEXKYyTKE
[-3; 6]. YkaxkuTe MHOKECTBO BCEX 3HAUCHHM X, JIJISI

KOTOPBIX BBINOJHSAECTCA HepaBeHCTBO f (X) > g (X).

1)[-1,5]
2)[-3;,-2]u [4 6]
3) [-3; - 1]V [5; 6]
4) [~ 2; 4]

(x-2)4x+3) _ o
x+4

5. Pemte HepaBeHCTBO

1) {—4;—%} U [2; + )
3

2 _ - -

)( 00; 4)U[ 4,2:|
3) (—4'— E} U [2; + )
) 4 b
4) (— . —ﬂ U [2; + )

1 3)C—7
6. Pemnte HepaBeHCTBO (g) >0,04.
1) (= 3)

o[-
3) (3; + )
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o(-3

7. Pernre HepaBenctBo 5°°F —1> 0.

1 [-o 2}
773
2 o0; 2}
773
3) E + ooj

3 )
4 2.

) g, + OOJ
8. Pemnre nepasencrso log, 5(2—0,5x) > —1.
1) [0; 4)

2) (- ;0]
3) (4 + )
4) (4, 6]

3aganue Ne 3. I'eomeTpust
1. B KakuX IIOCKOCTSIX JIeKaT OCHOBAHHUSI IPU3MBI?
a) B IPOTHBOIIOJIOKHBIX;
0) B JIOOBIX;
B) B MapajuieIbHbIX.

2. Kakoe HaMeHbIIIee YUCII0 pedep MOKET UMETh Ipru3Ma?
a) 3;
0) 6;
B) 9.

3. [Ipogomxure npemioxkenne: OCHOBaHHS yCEUEHHOHN MUPAMHUIBL. .
a) paBHbIC MHOTOYTOJIbHUKHY;

0) MoJ00HBIE MHOTOYT OJIbHUKH;

B) JItOObI€ MHOTOYTOJIbHUKH.

4. boxoBble péOpa MPU3MBI. ..

a) OHHU TMapajuIeNbHBI MEXTY COO0H;

0) OHU NepIEHIUKYISAPHBI OCHOBaHMIO;
B) OHH PaBHBI U TTApAJIJIETbHBI.

5. CKkonbKO AMaroHaneil uMeeT napasienaenunes’?
a) 4,

0) 12;

B) 6.

6. Kakoif MHOrOrpaHHUK UMeeT 7 rpaHei?

a) CEMUYTOJIbHAs TUPaMHJIa;

0) NATHYTOJIbHAS PU3MAa;

B) IMIECTUYTOJIbHAS MUPAMUIA U TISTHYTOJIbHAS TPU3Ma.

7. KakoMy MHOTOTpaHHUKY NPUHAUIEKHT Cleyrolee cBoicTBO: "KBaapaT 1uaroHain paBeH
CyMMe€ KBaJIpaTOB TPEX €ro uaMepeHui"?

a) Mapajjiesenumeny;

0) mpsiMOMY Mapaieienurneny;
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B) IPSAMOYTOJIbHOMY NapaJuIeIeIUIeny.

8. MHOrorpaHHuK, COCTaBJICHHbII U3 HIECTUYTOJIbHHUKA U IIECTH TPEYTrOJbHUKOB, HA3bIBAETCS
a) IIECTUYTOJIbHON MPU3MOI;

0) MIEeCTUYTOIBHON MUPAMHION;

B) YC€UEHHON ITUPaMUJION.

9. Anodema - 3TO BBICOTA ...

a) BBICOTA MTPABWIBHON MTHPAMUJIBL;

0) BrIcOTa OOKOBOM I'PaHM MPABWIBHON MTHPAMU/IBI;
B) OOKOBOI1 rpaHu 000N MHPaMHU/IBL.

10. B ocHOBaHMY TPU3MBI PABHOCTOPOHHHIA TPEYTOJIbHHK, & OOKOBBIE I'PAHU -
napajuienorpaMmbl. Takasi mpu3ma siBISETCS. ..

a) HAKJIOHHOM;

0) paBUIJIbHOM;

B) IIPSIMOIA.

11. danst Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa anuHa otpe3ka AB?
a) v 13
b)
c) v
d) v
e) 2132

wl 4
| &l &l

oo
frry

12. YkaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) @(1;4;5) y b(0;8;-1]
by @(2;8;-1) y bl(4;16;-2)
¢) @(0;0;0) y b(8;4;3]
d) @(1;2;2) y b(-1;2;2)
e) @(1;-3;4) , b(4;-3;1)
13. MoryT 1 BEKTOpPbI OBITh KOJZITMHEAPHBIMU, HO HE PAaBHBIMH?
a) na;
b) uer;
C) HE JIOCTATOYHO JIAHHBIX.

-

14. Bekrop m(4;-8;6) OpPTOTOHAJIEH BEKTOPY N . Vxaxure KOOpIUHATHI BekTopa M :

a) ﬁ{—l,‘—E;—3]

b) n(1;2;3)
C) ﬁi—2,2,4]
d) i(2;—-2;—4)
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15. BerauciuTh KOOpAWHATEI cepenntbl oTpe3ka AB, ecii A(-10; 2; 3) u B(0; 16; -7).

a) l::S!I_B;E]

b) (—5;9;-2]
¢) (—5;8;2]

d) (5;9;-2]

e) (—10;14;-4)

16. Uemy paBeH MOY/Ib BEKTOpA MN , ecimu M V3:42;45 N 243;342:45
a) V5
b) VI3
c) Y11

d) vv3+y2
e) V2+3

17. Tpu xaxom nonoxuteasrom N Bexkropsr 03151y (=2in+1; =21 sproronanpab?
a)-2;1;b)1;¢)1;2;d)2;e)-2.

18. JIpa pebpa mpsMOyToIbHOTO Mapajuienenunena pasuel 10 u 3, a 00beM napaienenumnena
paBeH 360. Haiitu mioiaab MOBEPXHOCTH 3TOTO NapajuiesiorpaMmma.

19. Ecnn kakaoe pedpo KyOa yBeIHUUTh Ha 1, TO TUIOMIA/b €ro MOBEPXHOCTH yBeaHUUTCs Ha 90.
Haiitu pebpo kyba

20. bokoBble pebpa MpaBUIbHON MHPaMUbl B3AUMHO MEePIEeHANKYISPHBI, KaXkKI0€ U3 HUX PaBHO
6. Haiitu 06bemM nmupamuib.

21. Pebpa mpaBmIIbHOTO TETpadipa paBHbI 4. HaiiTu momaas cedeHus, mpoxosIIero yepes
CEpeIUHBI YETHIPEX €ro pedep.

22. Pannyc ocHOBaHHMS IIWJIMHJIPA paBeH 3 ¢M, a ero oOpasyromas - 7 cMm. Halitu mmomans
0CEBOI'0 CEYEHUSI.

23. anbl aBa mapa. Paguyc BToporo mapa B 7 pa3 MeHbllIe paguyca rnepsoro. Bo ckosbko pas
IUIOIIAAb MOBEPXHOCTH IIEPBOTrO HIapa 0OJbIlIe MUIOMAAA TOBEPXHOCTH BTOPOro?

24. Tlnomaas MOBEPXHOCTH MEPBOTO mapa B 49 pa3 6osbliie TIIOaId TOBEPXHOCTH BTOPOTO
mapa. Bo ckonpko pa3 00beM nepBoro mapa 0oiibiine 0o0bema BTOporo?

25. B mummnapudeckuit cocyn Hammu 10 ky0. cM Boabl. B Boy MOTHOCTRIO TOTPY3WIIN I€TAb.
[Tpu 3TOM ypOBEHb KHUIKOCTH B cocyne yBeanuuics B 2,4 pasza. Haittu o0bem geranu (B ky0.
cM).

3ananne Ne 4. D1eMeHTbl KOMOMHATOPHKH H TEOPHHU BEPOSITHOCTEH

1. Vimeercsa Tpu Tpymnmbl CTYACHTOB: B mepBoi 11 denoBek, Bo BTopoil 18 dyemoBek, B
TpeThelt 20 yenoBek. KonmmuecTBo criocoO0B BEIOOpAa TPOUKHU CTYIAEHTOB, B KOTOPOU MO OJTHOMY
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CTYACHTY U3 KaX/I0H rPpyMIIbl, paBHO. ..
1.11.18-20;
5 11+18+ 20 .
T
3 11-18-20 ;
3
4.11+18+20.
2. Uucno cnoco00B MOCTaBUTH S5 YETIOBEK B OYEPEIb PABHO. ..
3. B cnoBe «WORD» wmenstor mectamu OykBbl. Torja KOJIMYEeCTBO BCEX BO3MOKHBIX
PA3IUYHBIX «CJIOBY PABHO. ..
1.8;
2. 16;
3.4,
4.24.
4. B xopoOke 6 1IBeTHBIX KapaHpaariei. Ynciio cnoco0oB BEIOPATh TPH U3 HUX PABHO. ..
5. Uncno crioco6oB BEIOpaTh U3 TpynIbl B 20 CTYACHTOB CTapOCTy U 3aMECTHTEIS PABHO. ..

6 U3 smuka, rae Haxoautes 15 peraneil, nponymepoBaHHBIX OT 1 10 15, TpedyeTcst BEIHYTh
3 neramu. Torna KOJIMYECTBO BCEBO3ZMOKHBIX KOMOWHAIIMI HOMEPOB BBEIHYTHIX JCTAJICH PaBHO. ..

151,
121
151

3H121
3.3,
4.15!.
7. Yucno Tpex3HAUHbIX YHUCEN, KOTOpPbIE MOXHO COCTaBUTb M3 YETBHIPEX KapTOUEK C
nudpamu 1, 2, 5, 7, paBHoO...
8. bpocarot n1Be MmoneThl. CoObiTHE A — «rep0 Ha mepBoii MoHeTe» U B — «umdpa Ha BTOpOit

MOHETE» SBJIIOTCS. ..

1) coBMeCTHBIMU

2) 3aBUCUMBIMU

3) HECOBMECTHBIMU

4) He3aBUCUMBIMU

9. JlBa cTpenka mpou3BOIAT 110 OJJHOMY BBICTpENy. BeposTHOCTh monaganus B elb 1ep-
BOT'O M BTOpOro ctpenkoB pasHbl 0,8 u 0,75 coorBeTcTBeHHO. Toraa BEposSTHOCTH TOTO, YTO LIENIb
OyneT mopakeHa, paBHa...

1) 0,40

2) 0,95

3) 0,55

4) 0,60

10. UrpanpHas kocTh OpocaeTcst OJuH pa3. Toraa BeposSTHOCTb TOT0, UYTO HA BEpXHEH
IpaHU BbIMaJIeT HE MEHEee MATH OYKOB, paBHA. ..

1) 1/6

2) 1/2

3)1/3

4) 5/6

11. Ha ntunedgepme ecTh TOJIBKO Kyphl U T'yCH, IPHYEM Kyp B 4 pa3a Oosiblie, 4eM I'yceu.

Haiigure BeposiITHOCTB TOTO, UTO CIy4yaifHO BEIOpaHHAs Ha 3TOM (pepMe NTHlla OKaxeTcs

ryceMm.

1)0,4
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2)0,2

3)0,5

4) 0,6

12. B crage 50 xopoB. 13 Hux 15 xopoB 1-it mopoapl, ocTanbHble — 2-i1 mopoabl. HaliauTe
BEPOATHOCTH TOT'O, UTO CIy4yailHO BEIOpaHHAs Ha CTaZa KOPOBa OKaXeTcs 2-i MOPOIbI.
1)0,4

2) 0,5

3)0,6

4) 0,7

13. Ha cknazie umeercsi 6 MHXEHEPHBIX U 5 OyXTalTepCKUX MUKPOKAIBKYJISATOPOB B OJIH-
HaKOBBIX yrmakoBkax. CiydaliHbIM 00pazoM OepyT 4 ynakoBku. HailTi BEpOSTHOCTH TOTO,
YTO B HUX OKXKETCS 2 MHXKEHEPHBIX MUKPOKAIBKYJISITOPA;

14. B cnyuaitHoM 3KcriepuMeHTe MOHETY Opocuiu Tpu pasza. KakoBa BeposITHOCTB TOTO,
YTO OpeJl BbINaJ POBHO JiBa pasa?

3ananus Aas 1u¢depeHUMPOBAHHOIO 3a4eTa
3aganue Ne 1. Unciia 1 BBIYHCICHHAS

1 4

1. BoimonuuTe aeicTBus: g~ 4 2~ _ 3.

2. BeimnmonHuTe NeHCTBUS: | § 1 § .

4 7
1 5

3. BeimonHuTe NEUCTBUASL: — - — +— —— .
8 9 16
84
28-12

5. dano: z; =341, z, =—1+3i, Torna Moysb IPOU3BECHUS | Z; - Z, | paBeH ...

4. BBITOTHUTE NEHUCTBUA:

6. KommuekcHoe umcio 1+2i B TpuroHomerpuyeckoit ¢opme r(COS(p+iSin (p) UMeeT
MOZYJIb, PABHBIH ...
1)5
2) V3
31
4) \5

3aganue Ne 2. @yHKIUM, UX CBOHCTBa U rpaduKu

1. Ha ogHOM M3 clieAyIOIIMX PUCYHKOB H300pakeH rpaguk HEYeTHON (QyHKIMU. YKaKUTe 3TOT

PHUCYHOK.

1)

I D
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3)

2. YKaXuTe MHOKECTBO 3HAYECHUIT
¢bynkunu, rpadguk KOTOpOoi H300pakeH
Ha PUCYHKE.

1) [-3;7)

2) [-3;, —2] U [2; 5]
3) [—4; 3]
4) [-4;, -1)u(-1 3]

3. Haiigure o6nacts onpenenenns dynkumn f (X) =

1) [0; 3) U (3; + )

2) [O; +oo)

3) [0; 81) U (8L; +)
4) (—o0; 81) U (8L + )

4. Vxaxure rpaduk QyHKIHH, Bo3pacTaroieii Ha otpeske [—3; 2].

1) y 2) y
“11N\
0 1 A> 4
| - o1 >
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3)

Y

’/

5. YkaxuTte rpaduk HEUeTHON (QYHKIIUH.

y A

oF

1)

=

2)

\
\

3)

/
[ERN

-
/
<Y

4)

3aganue Ne 3. Kopumu, crenenu u jorapugpmsol
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[EEN

w

ol

14t
9m 2 2
. YOpocTuTe BhIpakeHue:

-m

m—3

1) 9m’
2) 9m
3)9
9
4) —
m6
. Boruncire: Y4827 |
1) 36;
2) 18;
3) 6;
4) 12.

. IIpecTaBbTe B BUIE CTENEHU BBIPAKEHUE: O 3.5

8
1) 25°
8
2) 59
3) 252
4) 52
3
. Berauciure: 252 —0,25.
1) 37,25;
2) 14.75;
3) 124,75:
4 26,25.

. YIpocTtuTe BhIpaKEHUE: 3\] 25p2 . 3 5h*

1) 5b°
2) 25b

3 Ys0?

4) 5b

. Haiinure 3nauenue BeipakeHus 10Q 5 b, ecnu Iog5 b3 =0.

1) 27;

2) 6;

3)3;

4) 12.

. Beraucnure: log, 0,04 +2log, 5.

1) 0;

2)3;

3) -1;

4) |ng5.

2

4
3 .

. Haiinure 3nauenue log,;(9b), ecrmlog, b =>5.

1) -8;
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2) 10;
37,
4) 25.

0,5x-1
9. VkaxuTe NpoMeKyToK, KOTOPOMY MPUHAIJICHKHUT KOPEHb YPaBHEHHS [—j =4.

1) [- 3;- 1),
2) [-1; 1),
3) [1; 3);
4) [3; 5).

10. YkaxkuTe NpoMeKyTOK, KOTOpOMY IIPUHAJJICKUT KOPEHb YPaBHEHUS

log, (x +1) = log,(3x)

1) (— 0; —1)
2) (-1;,0)
3) [-1,0]
4) (O; + oo)

11. Cpenu 3amanHbIX QYHKIMH yOBIBAIOIIUMH SIBIISTFOTCSI:

1)

P X
1) Y1=(§j
1 X
2) Y2 :(Ej

3) Y3 = 5_X
X+3
4) Ya = _(fj
6
5) y5 — 2X+1 _3
6) Y6 = —2%

12. Ykaxwute rpaduk QpyHKIMH, 3a1aHHO0K popmyoit  y = 0,57,

. X
13. VkakuTe MHOKECTBO 3HadeHuil Gpynkuuu: Y =2" + 5.

1) (5; + )
2) (0; + o0);
3) (~ o0; + 0);
4) (7; + ).
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14. Jlorapudmudeckoit He siBseTCs QYHKIHSA, 3a0aHHas popmMyIioit:

1) y=log, x

2
2) y=|ogﬁ\/§
3) y=2"
4) y =log, ||
5) y=log ; X

2
6) vy =loggs (—X)
15. Jlnsa xakod M3 yKa3aHHBIX (YHKIUH OO0JIACThIO OIPEICICHHS SBISCTCS IMPOMEKYTOK
(2;+oo)
1) y=log,(x-3)

(
2) y=|092( j
(

3) y=log,(2-x)
4) y=log,(x-2)
5) y=Ig(2-x)

16. YkaxxuTe puCyHOK, Ha KOTOPOM H300paxkeH rpaduk QyHKIUH

a) y=log, x;

4

6) y=Ilog, x.

N | X

1)

2) y

3)
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4)

11

5)

1 /
¢ » X
1

17. ®ynkuus 3agana rpagukoM:

y

A

10

0 /1 > X
VYkaxure 00J1aCTh ONPEICICHHUS:
1) (—oo; +00)

2) (03+)

3) (0]

4) (L;+)

5) [1; +oo)

18. YkaxuTe BCe 3HAUYEHHUS apryMeHTa, Npy KOTopbiX QpyHkuus Y =g (X + 2) +1g (3 - X)

OmpcCaciICHA:
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19. Haiinure MHOkecTBO 3Havenuii pynkiun Y =0,5+109,, X :
1) (—e0i+e0)
2) (—00;0,5)
3) (0,5;+x)
4) (—oo;0,5)u(0,5; +oo)
5) (0;+x)
20. I'paduk dpyukun Y = log 1 X MoxeT ObITh noMy4eH u3 rpaduka GyHkiuuu Y = log, X:

3
1) cuMMeTpUYHBIM 0TOOpAKEHUEM OTHOCUTENBHO ocu Oy ;
2) CUMMETPUYHBIM OTOOPaKEHUEM OTHOCUTENBHO ocH OX ;
3) cxaTueM OTHOCUTENBHO ocu OX ;
4) pacTssKkeHuEeM OTHOCUTEIbHO ocH OX ;
5) ocTaHeTCs TEM XKe.
21. Ha oqHOM U3 PUCYHKOB N300paxkeH rpaduk GyHKIUU Y = I093 X.

YKaxure 3TOT PUCYHOK.

yA
|
1\
X
0| 1 -
1)
yA
1 sm—
o[/ 1 X
|
2) '
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yA
1
o1 x
3)
yA ]
|
1
0] 1 X
4)

3aganue Ne 3. OCHOBBI TPUTOHOMETPHH
. . T
1. Yupocrute Boipaxkenue Sin aLSin 2o + COS(E + o) + COS oL CoS 20 .

1)0;

2) 2cosa,;

3) cosa + sina,;
4) cosa. — sina.

2. YIIpOCTHUTE BhIpa)KEHUE 3COS2 X +3sin 2 X—6.
1)1,

2) -5;

3) 3;

4) -3.

o T
3. Haiiure tg o, ecim COS 0. =—= —E<a< 0.

J5
1)0,5;
2) 2;
3) -0,5;
4) -2.
/3
>

T
4. PemnTe ypaBHEHHE COS(E + Xj =

/A
”1E+7zn, nez

1) (1)
2) i%+27zn, neZ

17T
”1§+7zn, neZz

3) (-1)

4) (—1)”%+7zn, neZ
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5. Pemnre ypaBHeHHe SIN3X = = .

N[

1) (—1)”-g+%n, neZ

)+ 2%, hez

) tigt3MmNe

N (-nN". T

) (-1 18+3n, neZ
4) LT 27

—+—=—n, he”Z
9 3 <

8. Haiimute kopeHb ypaBHeHHs SIN2X — 4C0SX = 0, mpuHauIexKaiuii otpesky [27; 3x).

n
1) —
3
51
2) 2
9n
3) 4
13
4) 6

9. Vkaxure HanOosblIce 3HAaUCHUE QYHKIUU Y = 1-cos3x.
1)1,
2) 2;
3)0;
4) 4.

10. Ha pucynxke u3obpaxeH rpapuk GyHKIUU:
y

A

1
1
1
1
1
]
]
1
1
1
1
1
1
|
3 - o

|
L
(SIS

: > X

]

1) y =CtgXx;
2) y=sinX;
3) y=19x;

4) y =—tgx;
5) y=tg2x.
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11.Yérnas wiu neuéthas Gpynxius | (X) =1+cosx?

1) u€tHas;
2) Heu€THas;
3) vy y€THas, HU HEUETHAS.

12. HaiimuTe MHOXKECTBO 3HaUCHUH QYHKIIMH p =SiN X+ 2 .
D1 1]

2) [0; 2];

3) [1; 3];

4) [2; 3].
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IMpuioxenue 1

JIncer neprnoanvecKux NpoBepok padoyeii NporpaMmmsbl
U HH(pOpMals 0 BHECEHHbIX H3MEHEHHAX

[ToTpebHOCTH
JomxHocTHOE NH-
B KOPPEKTUPOBKE
110, POBOIUBIIIEE Nudopmanus o BHECEHHBIX
] Hara YKa3aHUEM COOTBET-
nposepky: ®.1N.0., HM3MEHEHUSX
CTBYIOIIUX Pa3/ieoB
JOJIKHOCTh .
paboueii mporpaMMbl
CKOppeKTHpOBaHbl  JIUTEpa-
Ipencenarens TYpPHBIE HMCTOYHUKH, DIIEK-
IPEAMETHOM Ha TPOHHBIE  TOJHOTEKCTOBBIC
(LMKII0BOIA) I1.3.2 pecypcsl Haydanoit 6ubnmo-
KOMHCCHH IIO CIIC- [IpoTokon I1. 3.3 teku BI'AY.
UAJIbHOCTH Nel ot Pabouas nporpamma | OOHOBIEHBI CBEICHUS O TIPO-
35.02.05 29.08.2023 r. aKTyaJIM3upOBaHa IrpaMMHOM OOECTIIEYeHHH 00-
o ; g 2023-2024 [IeT0 Ha3HAYCHUSI, TIepe-
y‘ : y4eOHOro roja CMOTpPEHBI TOMEILEHUS IS
D i BEJICHIS] 00Pa30BaTEIBHOTO
nporecca
IIpencenarens
MpeaIMETHOU
(IMKIIOBOIN) 5
KOMUCCHH TIO CIIe- ITpoTokon Pabouas nporpamma
UaTbHOCTH Ne3 ot aKTyagggzp;ggg a HET
s -
35.02.05 27.052024r. |
y4eOHOTO roja
=9
IIpencenarens
MPEAMETHOU
(IMKITIOBOMA) PaG
KOMMCCHH II0 CIIC- HpOTOKOH abovas IporpaMma
LMATbHOCTH Nel ot aKTyagg;IéIpzoggga HeT
st -
35.02.05 29.08.2025r. | %
; y4eOHOro roja
[
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