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1. MACHHOPT PABOYEN ITPOI'PAMMBI JUCIHUIIINHBI
C00.01.03 «kMaTemaTHuKa»

1.1. Ob6aacTh NPpUMeHEHHUSs IPOTPAMMbBI

Pa6ouast mporpamma mucrumimabl CO0O.01.03 «MaTtemaTrka» SBISETCS YaCThIO OCHOB-
HOM TpodecCHOHANBHONH 00pa30BaTEIbHON MPOrpaMMbI MOATOTOBKU CIICIIMAIMCTOB CPEIHETO
3BeHa Mo crenuaibHocTH 35.02.05 ArpoHoMus.

1.2. Mecto nucuuminnsl B cTpykrype OIIIICC3

Hucuunmuaa  COO.01.03  «Marematuka»  sBisercs  y4yeOHOM — IHMCUUIIIMHON
o0s3aTenbHON npeaMeTHol obnactu «Marematuka u uHpopmatuka» ®I'OC cpennero obuero
o0pa3oBaHMs U 0a30BON ITUCHUILUIMHON 001eo0pa3oBaTenpHoi noarotoBku CIIO u peanusyercs
B | 1 Bo |l cemecTpax mpu cpoke moiay4eHus: CpeaHero npodeccuoHaipHOro 00pa3oBanus 3 rojaa
u 10 Mecs1ies.

1.3. He.]'[l/l H 3a1aY1 NUCHUIIJIMHBI, INIAHUPYEMBIC PE3YyJAbTAaThl OCBOCHHUS y‘leﬁHOﬁ
JUCHUILIMHBI:

Heanro mucuummbel COO.01.03 «Marematnka» sSBIsS€TCA pa3BUTHE MPEICTABIECHUN O
COLIMAJIBHBIX, KYJIBTYPHBIX ¥  HMCTOPHYECKUX  (aKTOpax CTAHOBJIEHHS  MaTEMaTHKH;
¢dbopMHUpOBaHUE  JIOTHYECKOTO, AJITOPUTMHUYECKOIO M MAaTEMAaTH4YECKOrO  MBILIUICHHUS;
¢dbopMupoBaHUE YMEHHMH NPUMEHATh IMOJYYEHHBIC 3HAHUS IpPU PEIICHUHM pa3IM4YHBIX 3a]ady;
(dbopMupoBaHUE MPEICTABICHUNH O MaTeMaTHKe KakK 4YacTh OOIIeueIOoBeYeCKOl KYJbTYpHI,
YHUBEPCAJIBHOM S3BIKE HAayKH, MO3BOJIOIIEM ONMCHIBATH M HM3y4aTh peajbHbIE IMPOLECCHl U
SIBIICHHUSL.

VYyeOnas auciumamHa COO.01.03 «MatemaThka» OpPHEHTHpPOBaHA Ha JIOCTH)KCHHE
CIIEAYIOIIMX 3a1a4:

— chopMUpOBaTH LIETOCTHOE TMPEACTAaBIEHHE O MAaTeMaTUKe, €€ PO B COBPEMEHHOMN
CHCTEeMe 3HaHUU U MUPOBOHU KYJbTYPE;

— MW3Y4YUTb OCHOBHBIE MAaTEMaTHYECKUE IIOHATUS, HCHOJIb3YyEeMbIE MJI1 OIUCAHUS
pa3IMYHBIX IPOLIECCOB U SBJICHMUI;

— chopMupoBaTh HaBBIKM TNPUMEHEHUS MaTEMAaTUYECKUX METOAOB JJIS pelleHHs
IIPaKTUYECKUX 3a/1a4.

IInanupyemble THYHOCTHBIE Pe3yIbTATHI OCBOCHHS YUeOHOH TMCUHUIIJIMHBI:

— cOpPMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH,
CPEACTBE MOJCIMPOBAHUS SBIICHUI U MPOIECCOB, UESIX U METOJaX MaTEMAaTUKU;

— T[IOHMMaHHWE 3HAYMMOCTH MaTeMaTHKUA JUIsi HayYHO-TEXHHYECKOro Iporpecca,
cOpPMHPOBAHHOCTh OTHOIICHHMSI K MaTeMaTHKE KaK K YacTH OOIIEYEIOBEUYECKOU KYJIbTYPHI
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATHKH, SBOJIIOIIMEN MaTEMATHUYECKUX UAECH;

—  pa3BUTHE  JIOTUYECKOTO  MBINUICHHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
ANMTOPUTMHYECKON KYJIbTYpPbl, KPpMTHYHOCTH MBIIIUICHHUS HAa YPOBHE, HEOOXOAMMOM ISl OyAyIIIei
poQeCCHOHAILHOMN JASITEIBHOCTH, IS POIODKEHHS 00pa30BaHUs U caMOOOpa30BaHMS;

— OBIQJICHHE MAaTEeMAaTUYeCKUMH 3HAHUSIMH W YMEHHSIMH, HEOOXOJUMBIMH B
MOBCEAHEBHON JKU3HU, [UIsI OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U
JTUCHHUIUTMH TPOPECCHOHANBHOIO IUKJIA, JUIA TMOJXY4YeHUs oOpa3oBaHUs B 00NacTIX, He
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TpeOyIIUX YriIyOJIeHHONH MaTeMaTHyeCKOM MOATrOTOBKH;

— TOTOBHOCTh M CIOCOOHOCTh K 00Opa3oBaHHIO, B TOM YHUCJIE CaMOOOpPa30BaHUIO, Ha
MPOTSHKEHUH BCEH JKMU3HHM, CO3HATENbHOE OTHOIIEHHME K HEMPEPhIBHOMY OOPa30BAHHIO KaK
YCIIOBHIO YCITCHITHOM MPo(ECCHOHALHON M OOIIECTBEHHOM J1eITEIHbHOCTH

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPUECKOH M OTBETCTBEHHOMN
NEeSITENIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHHKAaMH B
0o0pa3oBaTenbHON, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-MCCIIe0BATEIHCKOM, MPOSKTHON U JAPYTUX
BUJAX JEATEIBHOCTH;

— OTHOLIEHHE K MpOo(ecCHOHAIBPHON AEATENPHOCTH KaK BO3MOXHOCTH Yy4YacTHS B
peIIeHUH JINYHBIX, OOIIECTBEHHBIX, FOCYAaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOJIEM.

H.]IaHI/IpyeMl)Ie MeETANPEAMETHBIC PE3YJAbTAThI OCBOCHUA y‘leﬁHOﬁ JUCIHUIIJINHbI:

— YMEHHE CaMOCTOATENBHO ONPEAEHATh UEJIN AEATEIIbBHOCTH MU COCTaBJISTH IJIAHBI
JESATeIbHOCTH;  CaMOCTOATEJNbHO  OCYILECTBJIATh, KOHTPOJUPOBATbH U  KOPPEKTUPOBATH
JEATEIIbHOCTh; UCIOJIB30BATh BCE BO3MOYKHBIE PECYPCHI ISl TOCTUKEHHS ITOCTABJICHHBIX LEIeH
Y peasn3aliiy MIAHOB JAeATEeIbHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETUU B PA3TUYHBIX CUTYALUSX;

— YMEHHE NPOAYKTUBHO OOMIATHCS W B3aUMOJACHCTBOBATH B IPOIIECCE COBMECTHOMU
NESATENbHOCTH, YYUTHIBATh TO3MIIMU JIPYTUX YYaCTHUKOB JEATEIbHOCTH, 3((PEKTUBHO
paspemarh KOH(MIUKTHI;

— BIIAQJICHWC HABBIKAMM I103HABATCJILHOM, Y4eOHO-HMCCIEA0BATEIbCKON W IPOSKTHOMN
NESITEIBPHOCTHA, HAaBBIKAMU  pa3pelieHuss MmpoOseM; CHOCOOHOCTh HM  TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PEIICHHS MPAaKTUYECKUX 3aj]lad, MPUMEHEHUIO Pa3IMYHbIX
METO OB ITO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIIbHOW WH()OPMAIMOHHO -TTO3HABATEIbHOMN
JESITETIPHOCTH, BKJIIOYAsh YMEHHUE OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX WH(MOpMAIy,
KPUTHUYECKH OIICHHBATh W HMHTEPHIPETUPOBATH WHGOPMAIUIO, TMOIYy4aeMyH W3 Pa3IHYHbIX
HNCTOYHHUKOB;

— BJIQJICHUE S3BIKOBBIMHU CpPEJICTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO H3J1araTb CBOIO
TOUYKY 3PEHHUS], UCIIOJIb30BATh aJICKBATHBIC SI3bIKOBBIEC CPEACTBA;

— BIAJCHHE HAaBbIKAMU I103HABATEIbHOW pPEeQIEKCHH KaK OCO3HAHUS COBEPIIAEMBbIX
JIEACTBUI U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, I'PAHUL] CBOEIO 3HAHUS U
HE3HAHHUSI, HOBBIX [T03HABATENBHBIX 3a7a4 U CPEICTB ISl UX TOCTHKECHHUS

— IEeNeyCTPEMJIEHHOCTh B TIOMCKaX M IMPUHITUHM PELIEHUH, COOOPa3UTEIbHOCTh U
UHTYUIIMS, PAa3BUTOCTh TMPOCTPAHCTBEHHBIX IMPEACTABICHHH; CIIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U TapMOHUIO MUPA.

Ili1anupyemblie NpeaMeTHbIE Pe3YJIbTATHI 0CBOCHHUS Y4eOHOM TN CIUIJINHBI:

3HATH/ MOHUMATh:

— 3HAYECHHE MATEMATHYECKOW HAyKW ISl pElICHUs 3aJlady, BO3HHKAIOUIMX B TEOPHH U
MPAKTHKE; IIMPOTY U B TO K€ BPEMsSI OrPAaHUYECHHOCTh MPUMEHEHUS MAaTEMATUYECKUX METOAOB K
aHaJM3y U UCCIIEA0BAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIC U OOIIIECTBE;

— 3HaueHUE TPAKTUKHU M BOIMPOCOB, BO3HUKAIOIIUX B CaMOMl MaTeMaTHKE s
(dbopMUpOBaHUS W pa3BUTUS MATEMATHYECKOW HAyKH; WCTOPHIO PA3BUTHUS MOHSITHS YHUCIA,
CO3/IaHUSI MATEMaTUYECKOT O aHAIN3a, BOSHUKHOBEHHUS U PA3BUTHSI T€OMETPUH;

— YHHBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MAaTeMaTHYECKUX PacCyXICHUH, HX
MPUMEHUMOCTh BO BCEX 00J1aCTIX YEIOBEUCCKON JeATeIbHOCTH,

- BepOHTHOCTHBIﬁ XapakTep pa3IUYHBIX HPOLECCOB OKPYKAIOIICI0 MUPAa,
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yMeThb:
— BBINOJIHATD apu(pMETUYECKHUE IeHCTBUS HaJl YMCIaMH, COUYeTasi yCTHbIE U MHUCbMEHHBIE

MpPUEMBI; HAaXOAWTHh MNPHUOJIMKCHHbIE 3HAYCHHsS] BEIWYMH M TIOTPEIIHOCTH BBIYHUCICHHM
(abcomoTHAs M OTHOCUTENbHAS); CPABHUBATH YHUCIOBBIE BHIPAKECHUS;

— HaxOIWThb 3HAUEHUS KOPHS, CTENEHH, jorapudma, TPUTOHOMETPUUECKUX BBIPAXKECHUN

Ha OCHOBE OIpEeIeeHUs, HCHOJb3ys HpU HEOOXOIUMOCTH HWHCTPYMEHTAJIbHBIE CPENCTBA;
MOJIb30BaThCS MPUOIMKEHHON OIIEHKOW MPH MPaKTUYECKUX pacyeTax;

— BBINOJHATH MpPeoOpa3oBaHMs BbIpAXKEHUH, NpUMEHsAS (OpPMYIbI, CBSI3aHHBIE CO
CBOWCTBAMU CTEIEHEH, Torapu(pMoB, TPUTOHOMETPUIECKIX (DYHKIINA;

— BBIYHUCIIATH 3HAUYCHUE (PYHKIUH T10 33/IaHHOMY 3HAUCHHMIO apryMEHTa MPH Pa3InIHBIX
crnioco0ax 3aganus QyHKIUU;

— ONpenensITh OCHOBHBbIE CBOWCTBAa YMCIOBBIX (YHKIHMH, HIUTIOCTPHPOBATH HX Ha
rpadukax;

— CTpPOMTh I'paUKH H3Y4YEHHBIX (YHKLUUN, WUIIOCTPUPOBATH MO IpaduKy CBOWCTBa
3JIEMEHTapHbIX (QYHKLUH;

— MCIOJIb30BATh MOHATHE (PYHKIMHU AJIS ONMCAHUS U aHAJIN3a 3aBUCMMOCTEN BEJIUYUH;

— HAaxOJUTh IPOU3BOJHBIE AJIEMEHTaPHBIX (YHKIUI; MCIONb30BaTh MPOM3BOAHYIO s
U3y4YeHUs1 CBOUCTB (YHKIUI U OCTPOCHUS I'paUKOB;

— TPUMEHATh MPOU3BOAHYIO Ui IPOBEAEHHsS NPUOJIMKEHHBIX BBIUMCICHUHN, pelaTh
3aJla4y IPUKJIaJHOrO XapaKTepa Ha HaX0XAeHUE HauOOIbIIEro 1 HAMMEHbILETr O 3HAaUEHUS

— BBIYUCIIATH B MPOCTEHIIMX ClydyasX IUIOM@AAM U OOBEMBI C HCIHOJIb30BAHUEM
OIIpENETICHHOI O UHTETPAJIa;

— pelaTh paloHaIbHBIC, MOKa3aTelbHbIE, Jorapu@MUYecKue, TPUTOHOMETPUYECKUE
YPaBHEHHMsI, CBOJSILMECS K JMHEMHBIM M KBAaJAPATHBIM, a TAK)KE aHAJOTMYHbIE HEPABEHCTBA U
CHUCTEMBI;

— HUCII0JIb30BaTh I'papuuecKuii METO pelIeHHs] ypaBHEHUN 1 HEPABEHCTB;

— u300pakaTb Ha KOOPAMHATHOW IIOCKOCTH PpELIEHUS YPaBHEHWH, HEPaBEHCTB M
CHCTEM C JIByMsI HEU3BECTHBIMU;

— COCTaBJATh M pEIIaTh YpPaBHEHUS M HEPABEHCTBA, CBSA3BIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MIPUKJIAIHBIX) 3aa4ax;

— pewaTth MNpOCTEWIINE KOMOMHATOpHBIE 3aJaud METOJOM Iepedopa, a TakXkKe C
UCIOJIb30BAaHUEM U3BECTHBIX (POPMYJI;

— BBIYHCIIATH B MPOCTEHIINX CIy4yasX BEPOSTHOCTU COOBITHI HAa OCHOBE MOJCYETa YHCia
UCXO/10B;

— pelars IJIJAHUMETPUYECKHE U IPOCTEUINIME CTEPEOMETPUYECKHE 3aladyd Ha
HaX0XKJI€HUE T€OMETPUUECKUX BEIUYNH (JIIMH, YTJIOB, IUIoLaaAel, 00beMOB);

HCIO0JIb30BATH NPUOOpPEeTEeHHbIE 3HAHUS M YMEHHsI B NPAKTHYECKOM 1eSITeJIbHOCTH U
NOBCEJIHEBHOM KU3HHU IJIs:

— MPaKTUYECKUX PAcueToB MO (Gopmysam, BKIOUYas (GOpMyIbl, COIEp)KAIINE CTEICHH,
paaukanbl, JiorapuMbel ¥ TPUTOHOMETpHUUECKHE (DYHKIIMH, WUCHOJB3Ys NPU HEOOXOIUMOCTH
CIPaBOYHBIE MATEPUAJIBI K TPOCTEHIINE BHIYUCIUTEIbHBIE YCTPOMCTBA;

— ONHCAaHUSl C TOMOIIBI0 (YHKIUN pa3IHYHBIX 3aBUCUMOCTEH, MPEICTABICHUS HX
rpadu4ecKu, HHTEpIpeTalny rpadruKoB;

— TMIOCTPOCHHUS U UCCIICIOBAHUS MPOCTSHITNX MAaTEMAaTHICCKUX MOJICIICH;

— aHaJM3a peasbHBIX YMCIOBBIX JAHHBIX, TPEICTABICHHBIX B BUJIE IUArPaMM, rpa(uKOB;

— aHaJM3a HHPOPMALIUU CTATHCTUYECKOTO XapaKTepa;



— HCccheoBaHus (MOJICIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTyallui Ha OCHOBE

M3Yy4EHHBIX (POPMYII U CBOUCTB (uUryp;

— BBIYMCIECHUS OO0BEMOB U IUIOLIAJEll MOBEPXHOCTEW HPOCTPAHCTBEHHBIX TN IpU

pellIeHUH MPAaKTUYECKUX 3a/1a4.

1.4. KoanyecTBO 4acoB Ha 0CBOeHHE YUeOHOM IMCUMILINHBI

YueOHasn Harpy3ka (Bcero) 232 yaca, B TOM 4HCJI€:

- o0s3aTenbHas ayquTOpHas yuyeOHas Harpy3ka odydaromierocs - 206 4acos;

- caMmocTosiTeNnbHas paboTa odyuatomerocs — 18 yacos;

- KOHCYJIbTallUU — 2 Yaca;
- IPOMEKYTOYHAS aTTecTaIus — 6 4acos.

2. CTPYKTYPA U COAEPKAHUE JUCIHHUIIVINHBI

2.1. O0béM TUCHUNJIMHBI U BUABLI Y4e0HO# padoThl

Buj yyeOHBIX 3aHATHI

O0LéM yacoB

ceMecTp Hroro

1 2
YueOHas Harpy3ka (Bcero) 78 154 232
O0sizaTeJibHasi ayIUTOPHAsl HArpy3Ka (Bcero), B TOM 68 138 206
qyHCIIe:
- TIeKIIUH 34 69 103
- IpaKTUYECKHUE 3aHATUS 34 69 103
CamocrosiTesqibHasi padoTa 10 8 18
PykoBoaCTBO NpakTUKOM
Kouncyabranum - 2 2
dopmMa NMPOMeKYTOUHOI aTTeCTAIUU MO TUCHHILINHE
- depeHInpOBaHHBIHN 3a4eT +
-9K3aMeH + 6
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2.2. Temarnuecknii njian u cogep:xanue pucuumiuabl C0O0.01.03 Maremaruka

HaumeHnoBanue Coaep:xxanue yaeOHOro MaTepuaja, 1a00paTopHblie U MPAKTHYECKHE 3AHATHA, O0bem yacoB
pa3ieJioB H TeM CAMOCTOSITEJIbHAsI padoTa 00y4arouXCcs
1 2 3
1 cemecTp
Paznen |. BBenenue
T Jlekuusi, ypok. MaremaTuka B HayKe, TEXHHKE, HKOHOMHUKE, HH(POPMALMOHHBIX TEXHOJOTHIX M
ema 1.1 MpaKTUYECKON aesTenbHOCTU. llenmn u 3amaum m3ydeHuss mateMatuku mpu ocBoeHuu mnpodeccuit CIIO u 2
Beenenue .
cneunansHocter CIIO.
Paznen Il. Yucaa u Bo1uucjaeHust
Tema 2.1. Jlekums, ypok. HarypansHbeie u nensie yucina. [Ipumenenne npuzHakoB aenumocty uensix yucen, HOJ u 9
Harypanbusie u neasie |HOK, ocratkos mo moayso, anropurma EBkimza juist penienus 3a/1a4 B LENbIX YHCIax.
yucaa IIpakTHyeckoe 3ausiTHe. Penienue 3a7a4 ¢ LeIbIMA U HATYPAJIbHBIMHU YH CIAMU. 2
Jlexuus, ypok. Pannonanbasie yncia. OObIKHOBEHHBIE U JJECATUYHBIE IpOOH, MPOLEHTHI, OECKOHEUHbIE T1e-
Tema 2.2 puoanueckue apoou. JlefictBuTenbHble yncia. PanmoHanpHbple U HppallioOHalbHbIE Yucaa. ApudMerndeckue 9
o olepaluu ¢ ACUCTBUTENLHBIMHA YUCIaMU. MOAYJb NEHCTBUTEIHHOTIO YHCIa U ero cBoicTBa. [IpubnmxEénnble
. Muowecrso BBIYKCIICHUS, IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUH.
el CTBUTENbHBIX YHCeJ "
IIpakTHyeckoe 3ansiTue. [IpuMenenne 1podei U NPOLIEHTOB I pellIeHUs MPUKIAJHbIX 3a1a4. [Ipumenenue 9
IIPaBWJI OKPYTJIEHUSI M MOAYJISl IEHCTBUTEIBHOIO YHCTIA Ul PEIIEHUS] IPUKIIAIHBIX 3a/1a4.
Jlekuuss, ypok. KommuiekcHble wuymcna. AunreOpanueckas (opma 3amucH  KOMILJIEKCHOTO — YHCHA.
Tema 2.3. KoMiuiekcubie | APMOMETHYECKHE  ONEpallMi  C  KOMIUIEKCHBIMM 4uclaaMu. M300pakeHHe KOMILIEKCHBIX 4YHCENl Ha 4
yHeaa KOOPAMHATHOM MJIOCKOCTH 3a]1a4.
JlpakTuyeckoe 3ansiTHE. ApU(PMETUYECKUE ONIEPALIUN HaJ KOMIUIEKCHBIMU YUCIIaMU. 6
Paznen I11. ®ynkuuu u rpaguku
Jlekuusi, ypok. @OyHkums, crnocodbl 3ananus ¢yHknuu. B3aumHo oOpatHbie (yHKunu. Kommoszunus
¢yukumii. ['paduk ynkumun. dnemeHtapHble npeodpazoBanus rpadukoB GyHkuuii O0sacTs onpeneacHus u
Tema 3.1. MHOXeCTBO 3HaueHui ¢yHkuuu. Hymu ¢ynxmuu. [IpoMexyTku 3HaKomocTosHCTBa. UYETHBIE M HEUETHBIE 8

@OyHknuu 1 rpapukn

¢byuaknun. [lepuonnyeckne Gyakuun. [IpoMEeKyTKH MOHOTOHHOCTH (GyHKIHH. MaKCHMyMbl ¥ MUHUMYMBI
¢byukunn. Hanbonbiiee m HanMeHblllee 3HauYeHHWE (QYHKIUU Ha TpoMexyTke. JIMHelHas, KBaapaTHUHAS H
npoOHO-MUHElHasS GYHKIMH DJIEMEHTapHOE HUCCIEIOBAHUE U TOCTPOCHHE I'PpadUKOB ATHUX (DYHKITUH.
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IIpakTnuyeckoe 3ausitue. Onpenencune ¢pynkuuii. [loctrpoenue u urenue rpaduxos pynkumii. MccnenoBanue

¢byukuun. CBolCTBa TMHEWHON, KBaIpaTUYHOM, KYCOUHO-JIMHEHHON 1 TpOOHO-IMHEITHON (YHKIIHIA. 8
Pa3znen IV. Ctenenu u KOpHHM
Jlekuusi, ypok. ApudMeTHuecKuii KOpeHb HATypaIbHON CTEIICHH U €ro CBOMCTBA. 4
IIpakTnyeckoe 3aHsiTMe. BpluuciaeHMEe W CpaBHEHUE KOpHEW. BpImonHEHHME pacyeToB ¢ paguKalamu. 4
[IpeoGpazoBaHust YMCIOBBIX BBIPAXKEHUH, COACPIKAUINX CTEIEHU U KOPHHU.
Jlexknusi, ypok. Uppanuonansusie ypaBHeHUs. OCHOBHBIE METOJbI PEUICHUS UPpaAllMOHAIbHBIX ypaBHEHHII. 6
PaBHOCHIIBHBIE TEPEXO/BI B PEIIEHUH UPPALIMOHATIBHBIX YPaBHEHUN.
IIpakTnyeckoe 3aHsATHE. PeleHune WppalMOHAIBHBIX ypaBHeHUH. HaxoxkneHue 3Ha4YeHMM CTeneHen ¢ 6
Tema 4.1 paluMOHAIBHBIMU IIOKA3aTEISIMH.
ApudmeTnueckuii Jlexuusi, ypok. CBoiicTBa U rpaduK KOpHs N-0i CTeleHU Kak (yHKIMH OOpaTHOW CTENEHHU C HATypaJbHbIM
KOpeHb n-oii crenenn. |Mokasarenem Crenenb ¢ nenbiM nokasateneM. Crenennas GpyHKUUs ¢ HATYPAILHBIM U LENBIM MOKA3aTENEM. 6
HppaunoHaabHble E€ cBoiicTBa u rpaduku.
ypaBHenusi. CTeneHnas IIpakTuyeckoe 3aHsiTHe. BhluuciieHne W cpaBHEHHE KOpHEH N-oi creneHW. IIpeoOpa3oBaHUs YHCIOBBIX
QyHKI U BBIpQXKCHUHN, COAEpKAIMX KOpHH N-0i crermeHW. VccremoBaHue CTENEHHBIX (YHKIUN C HATYpaldbHBIM H 6
L(EJIbIM [TOKA3aTENIEM.
CAMOCTOATEJIBHAS PABOTA OBYYAIOLIUXCA
CaMocrostensHas paboTa ¢ KOHCTIEKTaAMU 3aHATUH, METOJJUYECKUMU TTOCOOU SIMHU
- TIOAITOTOBKA K YCTHBIM M MMMCBMEHHBIM OMPOCaM, KOHTPOJIBLHBIM pa0oTaM, 3a4eTy, SK3aMeHY, 10
- 10pab0TKa MaTepUaJIOB ypOKa COCTaBJIIEHUEM CXEM, TaOJIHL;
- BBINIOJIHEHUE PacueToB (I10 3alaHHBIM YCJIOBHSIM)
Bcero 1 cemectp 78
2 cemecTp
Paznen V. Iloka3zareabHasi, JorapupmMudeckasi, TPUrOHOMeTpUYeCKHe PYHKIUA
Tema 5.1. Jlekuusi, ypok. CTeneHb C palyoHaldbHBIM TOKa3ateneM u e€ cBoiicTBa. [lokaszarenbHas ¢GyHKIus, €€
IMoka3zarenbHast croiictBa u Trpaduk. Hcmomp3zoBanue rpaduka (yHKOMM I pelieHus ypaBHeHuH. [lokazatenbHbie 4
(pyHKuus. ypaBHeHHs1. OCHOBHBIE METO/Ibl PELICHHSI IIOKA3aTEJIbHbBIX YPABHEHUH .
Iloka3arenbHbIE . o
ypaBHeHus! IIpakTuyeckoe 3ansaTHe. MccnenoBanue nokasaTenbHoi QpyHKIMU. Pemenne moka3aTenbHBIX ypaBHEHUH. 4
Tema 5.2. Jleknusi, ypok. Jlorapudm umcna. CpoiictBa sorapudpma. JlecaTuuHble W HaTypajdbHBIC JIOTapU(MEI. 4
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Jlorapudpmuueckass | [IpeobpazoBanue BeIpakeHHi, conepxkamux jgorapudmel. Jlorapupmmueckast pyHKius, €€ cBoCTBa U rpaduk.
GyHKuud. Hcnonb3oBanue rpaduka GyHKIMY JUI PeIICHHs] YpaBHEHUH.
Jlorapupmuyeckne | IIpakTuyeckoe 3aHsTHe. Bhruncienue u cpaBHeHue jorapu¢mos. JlorapupmupoBanue U MOTEHIIMPOBAHUE
YPaBHEHHS BBIPAXKEHUN.
Jlexuus, ypok. Jlorapudmuyeckue ypaBHeHHus. OCHOBHbIE METO/bI PEIIEHUS JIOTapu(PMHUUECKUX ypaBHEHUH.
PaBHOCUJIbHBIE IEPEXO/IbI B PEIICHUH JIOTapU(PMUYECKIX YpaBHEHUH.
IIpakTuyeckoe 3ansitue. Penmenue norapuMUYECKUX ypaBHCHHIA.
Jleknus, ypok. TpuronomeTpuueckas OKpy>KHOCTb, OIIPEAEIICHHE TPUTOHOMETPUYECKUX (DYHKLIMH YHCIIOBOrO
aprymeHnTa. CuHyc, KOCUHYC, TAHI€HC U KOTaHI'€HC YUCJIOBOro aprymeHTa. OCHOBHBIE TPUTOHOMETPUUECKUE
¢dopmynbl. Tpuronomerpuueckue QyHKLIUHU, UX CBOMCTBA U rpaduku. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
Tema 5.3 YHCJIOBOI'O apryMEHTA.
Tpuronomerpuueckue n P B
paKkTH4ecKoe 3aHATHe. PannanHas mepa yria. BelumcieHue cuHyca, KOCHHYCa, TAHI'€HCAa U KOTAaHI'€HCa
bynKumm. yycna. PemieHue 3amay Ha npeoOpa3oBaHUE CYMMbl TPUTOHOMETPHUUECKHX (QYHKUHMH B INPOU3BEACHHUE,
Tpuronomerputeckue 1peodpa3oBaHue MPOU3BEIEHHS] TPUTOHOMETPHYECKUX QYHKIUI B CyMMYy.
YPABHCHH 1 Jlekuus, ypok. Pemenue npocTeimmx TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB. METOAbI pelIeHHs
BRIPAKCHMI TPUTOHOMETPUYECKUX ypaBHeHUH. [IpeoOpazoBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUMH.
IIpakTnuyeckoe 3ansiTHe. Pemenue 3a1a4 Ha NpOCTEHIIME TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA.
[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAYKEHHIH.
Pazgen V1. Hauana maTreMaTnueckoro aHajaimsa
Jlekuusi, ypok. IlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHHs MOCIENOBATENbHOCTEH. MOHOTOHHBIE W
OrpaHHYEHHbIE IOCHenoBaTenbHOCTH. McTopust aHamm3a OecKOHEYHO MaublX. Apudmernueckas WU
Tema 6.1. reomeTpudeckas nporpeccuu. beckoneuHo yObIBaromias reomerpuueckas nporpeccus. Cymma OeCKOHEYHO
ITocaenoBarenbHOCTH M | yOBIBaOLIEH reoMeTprueckoi mporpeccuu. IIpenen nocieoBaTeabHOCTH.
Nporpeccun
IIpakTHyeckoe 3aHAaTHE. UncnoBas MoCIe0BATENbHOCTD, CIIOCOObI €€ 3aaHHsl, BBIYUCIECHHS YJIEHOB MOCIIe-
JI0BaTEIbHOCTH. BbIunciieHue npezena nociae10BaTeaIbHOCTH.
Jlexmusi, ypok. HenpepbiBHbIe QYHKIIMK U WX CBOMCTBA. TOYka pa3pbiBa. ACUMIITOTHI T'padUKOB (PYHKIIHIA.
Tema 6.2. CpoiicTBa (yHKIMI HENpEepbIBHBIX Ha OoTpe3ke. MeToa MHTEepBajoB Uil pelieHus: HepaBeHCTB. [Ipumenenue
HenpepbiBHbIe QYHKIIMM{CBOICTB HENpPEPbIBHBIX (QYHKIMM a1 pemeHus 3aznad. llepas u BTOopas NpoOU3BOAHBIE (YHKIIHH.
IIpousBoaHas Ompenenenue, TeOMETPUYECKUN ©  (PU3WYECKUN CMBICT TPOU3BOAHOW. [Ipom3BOMHBIE 3IIeMEHTapHBIX

¢byukuwmii. [TponsBogHAsS CYMMBI, TPOU3BEACHHUS], YACTHOTO U KOMIIO3UIIUH.
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IIpakTuueckoe 3austue. [Ipapuna u popmynsr nuddepeHrpoBanus, Ta0IMIIA MTPOU3BOIHBIX IJIEMEHTAPHBIX
¢byukumii. UccnenoBanue QyHKIMHM C MOMOIIbI0 MPOU3BOAHON. HaxokaeHrne HauOONbIIero, HaMMEHBIIEro
3HAYEHUSI U SKCTPEMaJIbHBIX 3HAYCHUI (PYHKITUH.

Tema 6.3.

HccnenoBanune pynxumii

C IOMOIIIBIO

Jleknus, ypok. IIpumeHenne mpon3BOIHON K MCCIENIOBAHNIO (YHKIMI HA MOHOTOHHOCTb M OKCTPEMYMBI.
Haxoxnenne HauOoNbIIero 1 HAMMEHBIIEr0 3HAYCHUs! HEMPEPHIBHON (PYHKIIMHM Ha oTpe3ke. TOouku pa3pbiBa
(GYHKIIUY, aCUMIITOTHI rpaduka QyHKINH.

IIpakTnyeckoe 3anaTHe. [IpuMeHeHne TPOU3BOAHON Il HAXOXKAECHUS HAWIYYIIErO PEIICHUs B IPUKJIIAIHBIX

NPOU3BOAHOM 3aja4yax, A ONPEIENIEHUS CKOPOCTM M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMmyJsiol Miau rpadukoM Ha
OTpE3KE.
Paznen VII. IlepBooOpa3Hasi u uHTErpas
Jlexknus, ypok. I[lepBooOpa3Has, OCHOBHOE CBOWMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble 371€MEHTapHBIX
Tema 7.1. ¢yukumii. [lpaBuna HaxoxaeHHs TNEpBOOOPA3HBIX ONpeNeaEéHHOro HHTerpaga mno ¢opmyine HproToHa-
MepBooGpasnas u Jleitonuna. [IpumeHeHne nuTerpaa Ay HaX0XKISHUs IJI0UIa1ed VIOCKUX (GUTYp T€OMETPUUYECKUX Tel
HHTerpaji IIpakTHuyeckoe 3ansitue. Borunicinenue narerpanos. IIpuMeHeHne nHTerpaja K BEIYUCICHUIO (PU3HUECKUX Be-
JWYUH Y IO 1eH.
Pasznea VIII YpaBHeHusi M HEPABEHCTBA
Tema 8.1. Jlexuusi, ypok. OCHOBHBIE METO/BI pelIeHUs MOKa3aTeIbHBIX U JIOrapupMudeckux HepaBeHCTB. OCHOBHBIE
HppanmoHanbHble, |METOJbl PEIIEHUS UPPALlMOHAIBHBIX HEPABEHCTB. [ paduueckue METOnbI pelleHNs HppalMOHabHbIX, II0Ka3a-
noka3zareJibHbIe U TEJIbHBIX M JIOTAPU(PMUYECKUX YPAaBHECHUN M HEPABEHCTB
Jorapupmuveckue |IIpakTnueckoe 3ansitue. OCHOBHBIE TIPUEMBbI  PELICHUS  UPPALMOHAIBHBIX, JIOrapu(pPMUUYECKUX,
HepaBeHCTBa IIOKAa3aTeNIbHbIX M TPUI'OHOMETPUYECKUX HEpaBEHCTB. Vcmonb30BaHUE CBOMCTB U TpapUKOB (DyHKUMN IS
pEILIEHUs] HEPABEHCTB.
Pasnen IX. I'eomerpus
Tema 9.1. Jlexuusi, ypok. OcHOBHbIE IPOCTpaHCTBEHHbIE (PUryphl. [IOHATHS cTEpeOMETpUH: TOUKA, NpsiMasi, IIIOCKOCTb,
B npoctpaHcTBo. [loHsaTHA: nepecekaromuecs IUIOCKOCTH, II€peceKarolluecss MpsAMas M IUIOCKOCTB;
BEICHHE B HOJTYIPOCTPAHCTBO. MHOIOIpaHHMKH, H300pa)X€HHE NPOCTEHIIMX MPOCTPAaHCTBEHHBIX (GUIYp. AKCHOMBI
CTepeoMeTpPHI0

CTEPEOMETPUU U NIEPBBIE CIEACTBUS U3 HUX. MICTOpUS pa3BUTHS CTEPEOMETPHUU.
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IIpakTuuyeckoe 3ansiTue. OCHOBHbIE IPaBUJIAa N300paKEHUS HA PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX MPIMbIX
(oTpe3koB), cepenuHbl oTpe3ka. CrocoObl 3aJaHus NPAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS
npsiMbIX U TuiockocTed. Ceuenust. M300paxenne cedeHuid mupaMuapl, Ky0a U MPU3MbI, KOTOPbIE MPOXOAST
yepes ux peéopa.

Tema 9.2.
B3aumnoe
pacnoJioxkeHue NpsiMbIX
B NMPOCTPAHCTBE

Jleknus, ypok. B3anmHoe pacnosnoxeHue npsamMbeIx B npoctpaHcTBe. CkpenBaromuecs npsaMsle. [Ipuznaku
CKpelMBAKOIIMUXC MNpsAMbIX. [lapamnensHble HpsMble B IPOCTPAHCTBE. TeopeMa O CyLIECTBOBAHMM U
€IMHCTBEHHOCTH IPsAMON MapaJulelbHOM AAHHOW IPsSMOM, MPOXOJAINEH 4Yepe3 TOYKY HNPOCTPAHCTBA U HE
JeKalleld Ha JaHHOU NpsMoi. JlemMma o mepecedeHny napajuienbHbIX IPAMBIX INIOCKOCTBIO. [lapainensHocTh
TpEX mpsMbIX. Teopema o0 TpEX MapajieNbHBIX NPAMBIX. TeopeMa O CKPEIUBAIOIMXCS MPSAMBIX. YTOI C
COHAIIPABJIICHHBIMH CTOPOHAMHU. YTOJI MEXAY IPSIMBIMHU.

IIpakTHyeckoe 3ansTue. IIpu3HaKy B3aMMHOIO PacloOKEHHS MPSAMBIX. YTOJI MEXKIYy NpsAMbIMU. B3aumHoe
pacIonoKeHne NpsMbIX U IUIOCKOcTel. lleprnennuKynsap U HaKkIOHHAs K IUIOCKOCTU. YTOJI MEXIY NPSIMOH U
IUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PAcCIONOKEHUN MPSIMOM U IUIOCKOCTU. TeopeMa o Tpex NeprneHIuKyspax.
[Ipu3Haky 1 CBOMCTBA MapauIEIbHBIX U MEPIIEHINKYISIPHBIX INIOCKOCTEN. PaccTosiHuE OT TOUKH A0 IIJIOCKOCTH,
OT MPSAMOM 10 IJIOCKOCTH, PACCTOSTHUE MEXAY IUIOCKOCTSAMHU, MEXAY CKPEIIMBAIOIIMMUCS IPSIMBIMUA, MEKIY
MIPOM3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE.

Tema 9.3.
ITapajneabHOCTH
NMPSIMBIX U IJIOCKOCTEH B
NPOCTPAHCTBE

Jlekuus, ypok. [loHsATHA: mapauieIbHOCTh NPSMOM U IUNIOCKOCTH B NpocTpaHcTBe. IIpu3Hak nmapamienbHOCTH
npsMoil M 1Iockoctd. CBoOMCTBAa NapaJUIeNbHOCTH NPSAMOW M IIOCKOCTH. ['eomeTpuueckue 3aaadyd Ha
BBIYUCIICHHE U JIOKA3aTEIbCTBO, CBA3AHHBIE C MAapaJUIEIbHOCTBIO MPSIMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE.
CpoiictBa mapamnenenunena u npusMbl. [lapamnensHble mimockoctu. llpu3Haku mnapainensHOCTH ABYX
II0cKoCcTe. Teopema 0 NapajuIeNbHOCTH U E€IMHCTBEHHOCTH IUIOCKOCTH, NMPOXOASAIIEH 4epe3 TOUYKy, HE
IPUHAUIEKAILYI0 JAHHOM IUIOCKOCTH M cieAcTBus U3 He€. CBOMCTBAa MNapajuleNbHBIX ILIOCKOCTEH: O
HapajuieIbHOCTH TNPSIMBIX IE€PECEUYEHUs] NMpPU IEepecedeHUH IBYX MapajulelbHbIX IUIOCKOCTEH Tperbeil; 00
OTpE3Kax IapauleJIbHBIX IPAMBIX, 3aKIOYEHHBIX MEXAY NapajUIeNbHBIMU IJIOCKOCTSAMH; O IEPECEUYeHUN
IPSIMOM C IBYMsI TAPAJUIEJIbHBIMU IIIIOCKOCTSIMHU

IIpakTnyeckoe 3ansitue. IlocTpoeHue ceueHMs, MPOXOJALIEr0 4Yepe3 AAHHYI0 MNPSIMYyI0 Ha 4YepTeke U
napajuleabHOro Apyroi npsamoil. Pacuér ornomenuit. [lapamiensHas npoeknus, IpUMEHEHUE A1 IOCTPOCHUS
ceueHUi Ky0a U napajuleenunena.

Tema 9.4.
IlepneHauKyJasipHOCTH
NPSAMBIX U INIOCKOCTEH B
NPOCTPAHCTBE

Jlekuus, ypok. IlepneHaukyssipHOCTb NpsAMON M IUIOCKOCTH. IIpu3HaK NepneHAuMKyJISIpHOCTH HPSIMOH M
mockocty. Teopema o0 CylecTBOBaHUM U €AMHCTBEHHOCTH IPSIMON, IPOXOIALIEN Yepe3 TOUKY IPOCTPAHCTBA U
NEPIECHIUKYISIPHON K IUIOCKOCTU. IIIIOCKOCTM M NEpHeHIUKYISpHBIE MM IpsMas B MHOIOTPaHHHUKAX.
[leprienaukynsip ¥ HakJIoHHas. Teopema o TpEX meprneHAMKyIspax (mpsMas u oOpaTHas). YToJ MEKIY
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cKkpeumBaroummucs npsmbeiMu. [loctpoenue ceuenuii kKy0a, mpU3Mbl, TPAaBUJIBHOW MHUpPaMHJII C TOMOIIbIO
OpPTOTrOHAJILHON MPOEKIINH.

IIpakTnueckoe 3ansaTue. [locTpoeHne NepneHaUKyIsApa U3 TOUYKU Ha NpsMyro. CUMMETpUs B IPOCTPAHCTBE
OTHOCHUTENIBHO IUIOCKOCTH. Ilnockoctw cumMMmerpuii B MHOrorpaHHukax. IIpu3Hak mnepneHauKyIsspHOCTH
MIPSIMOU U TUIOCKOCTH KaK ClIeICTBHE CUMMETpUH. [IpaBriibHbIE MHOIOrpaHHUKH. Pacyér paccTossHUN OT TOYKH
J10 TUIOCKOCTH.

Tema 9.5.
Yrabl u paccToOsIHUS

Jlekuus, ypok. ['eoMerpuyeckue METOABI BBIYUCICHMS yria MEXIy IpsIMbIMH B MHOIOIpaHHUKax
JIByrpanHblil yron. CBONCTBO JUHEWHBIX YIJIOB ABYrpaHHOro yria. IlepnenaukynspHbie miockoctu. CBoiicTBa
B3aUMHO NEPIEHAMKYJSIPHBIX IUIOCKOcTed. [Ipu3HaK NMepneHIuKyIsspHOCTU IUIOCKOCTEH; TeopemMa O IPSIMOHU
IepeceueHus JBYX IIOCKOCTEN NEPHEHIUKYIIAPHBIX TPeTbel IUIOCKOCTU. IIpsMOyronsHbIi Napajuienenunes;
KyO; M3MepeHHus, CBOMCTBAa HpPAMOYTOJbHOTO Mapajenenuiesna. TeopemMa O IuaroHaad MPSMOYTOJBHOI'O
napasuleJIenuIeNia ¥ CIEICTBUE U3 HEE.

IIpakTnueckoe 3anHsaTHe. CTEepeOMETPUUYECKHME U MPUKIAJAHBIE 3a/Jaud, CBS3aHHBIE CO B3aUMHBIM
PacroJIOKEHUEM IPSAMBIX U TIOCKOCTH. OMyCKaHue MEePIeHIUKYISIPOB, BBIYUCICHHE PACCTOSHUN OT TOYKHU JI0
TOUYKH; TPSAMOM; IJIOCKOCTH. BhIUnciieHne pacCTOSIHUN MEXIY CKPEHIMBAIONUMUCS MPSMBIMH C TTOMOIIBIO
TIEPIICHIUKYJIIPHON TIIIOCKOCTH.

Tema 9.6. Jlekuus, ypok. MHororpanHuk u ero snemeHTsl. [lupammpa. Buner mupamupa. IlpaBuibHas nupamuia.
MHOrorpaHHuKHu [Ipusma. [lpsimasg u HaknoHHass npusmsel. [IpaBunpHas npusma. [IpsMol mapasmienenunesn, NpPSAMOYTOJbHBIN
napaenenunen, Kyo. Teopema Ditnepa. [IpaBuiabHbIE MHOTOTPaHHUKH.
IIpakTnuyeckoe 3ansitue. Boinykibsle MHOrorpaHHUKH. [IpaBHIIbHbIE MHOTOTPAHHUKH.
Tema 9.7. Jlekuusi, ypok. [loHsaTne BekTOopa Ha IJIOCKOCTH M B IpocTpaHcTBe. CyMMa M Pa3HOCTb BEKTOPOB, IIPABHUIIO
BekTops! B napajuiejenunesa, yMHOKEHHE BEKTOpa Ha 4YHCIIO, pa3joKeHHe BeKTopa Mo 0Oa3ucy TpEX BEKTOpPOB, HE
NPOCTPAHCTBE JEKAIKUX B OAHOU IIJIOCKOCTH.
IIpakTHyeckoe 3ansiTHe. BpluncieHue yria MexAy BeKTOpaMu B IpocTpaHcTse. [Ipocreiimme 3amaum c
BEKTOpaMH.
Tema 9.8. Jleknus, ypok. O6bém Tenma. OO0bEM mpsMoyroiapHOro mnapaiienenumena. CTepeoMeTpuueckue 3ajaud,

O0bEéM MHOTOTPpAHHUKA

CBs3aHHBIE C 00BEMOM mpsiMOyroipHOro mnapamienenumnena. O0vEM mpsimor mpu3sMbl. Popmyna o0bEMa
niupaMuibl. OTHOIIICHHE 00EMOB MUPAMHU/T C OOIIIM YTIIOM.

IIpakTnyeckoe 3ansitue. CTepEOMETPUIECKUE 3a]1a4H, CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB NIPSIMON MTPU3MEI.

Tema 9.9.
Tesia Bpamenus

Jleknusi, ypok. [lummanpudeckass MOBEPXHOCTh, 00pa3yrolue NUIUHAPUYECKON mMoBepxHOCTH. [lummHmp.
[Ipsimoit kpyrosoii mmmmsap. [Tnomane nmoBepxHocTr ImmHApa. KoHndeckas MmoBepXHOCTh, 0Opasyromiye
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KoHM4Yeckoi moBepxHOcTH. Konyc. CeueHune KOHyca IJIOCKOCTBIO, MapaluleIbHOW IUIOCKOCTA OCHOBAHHS.
VYceuénnplii kKonyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB. [1nomaas 60KOBOI MOBEPXHOCTH U TTOTHOM
noBepxHocTH KoHyca. Cdepa u map. [lepeceuenue chepsl u mapa ¢ miaockocTbio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By 1 nzo0pakenue mapa. YpaBaenue chepsl. [Lnomans chepsl u e€ gacteit. Cummerpust cepsl
1 mapa. PaznnuHbie KOMOMHANIMY TEJ BpallleHUs 1 MHOTOTPAHHHIKOB.

IIpakTuyeckoe 3ansitme. CTepeOMETpUYECKHE 3a/Jauyd Ha BBIYMCIEHHUE, NOCTPOEHUE CEUEHUH LWIMHIpA,
KoHyca. [Ipukiannple 3aja4un, CBSI3aHHBIE C LIUIMHIPOM.

Tema 9.10.
Ilnomanu mMoBepPXHOCTH
U 00BbEMBI KPYIJIBIX TeJl

Jleknus, ypok. O6béMm mmnunapa. Teopema 06 o0béMe mpsimoro nuauHapa. [lnomaan OOKOBOW M MOTHOM
noBepxHocTH LwiuHApa. OOBéM koHyca. Ilmomaan OOKOBOW W IHOJHOM IMOBEPXHOCTH  KOHYCA.
CrepeomeTpuueckue 3ajjaud, CBS3aHHbIE C BBIUMCICHHEM OOBEMOB LMIMHApa, KoHyca. OOBEM mapa u
mapoBoro cekropa. Teopema 00 o00béme mapa. Ilnmomans chepsl. COOTHOIMIEHUS MEXIY IUIOLIAIIMU
HOBEpXHOCTEH U 00bEMaMM NOJOOHBIX Te.

IIpakTuueckoe 3ansaTue. CTepeoMeTpHUCCKHE 3a/1aU1, CBA3aHHBIC C BEIYKHCICHHEM 00bEMOB 11apa. [Togo0HbIE
Teda B TMpocTpaHCTBe. V3MeHeHue o0béMa mnpu mnomoouu. CTepeoMeTpUYecKHe 3aJayd, CBS3aHHBIE C
BBIYHCIICHUEM 00BEMOB TEJI M IIOIIA el TOBEPXHOCTCH.

Pasznea X. KoMmOuMHaToOpuKa M TeOpUsi BEPOSITHOCTEH

Tema 10.1
Cay4aiiHble ONBITHI,
ciayyaiinpie COObITHS U
BEPOSITHOCTH COOBITHH

Jlekuusi, ypok. CrnydaiiHble SKCIIEpUMEHTHI (OMBITBI) U CIyYaiHbIE COOBITHS. DJIEMEHTapHBbIC COOBITHS
(ucxompl). BeposiTHOCTh cimydaifHOrO coOBITHSA. BeposTHOCTH COOBITHH B OMBITaX C PaBHOBO3MOXKHBIMH
aMIeMEeHTapHbIMH CcOOBITUAMH KomOuHaTOpHOE TpaBuiao ymHoeHus. [lepectanoBku u dakropuan. Ywucio
COYETaHUU

DJIeMeHThbI
IIpakTuyeckoe 3ansATHe. PerieHrie KOMOMHATOPHBIX 3a4a4. Pa3melieHus, coueTanus U MepecTaHOBKH.
KOMOHMHATOPUKH
Tema 10.2 Jlexuus, ypok. Ilepeceuenue, o0beaHEHNE MHOKECTB M COOBITHI, IPOTHUBOIOJIOKHBIE COOBITH. DopMyra

Onepanuu Hax
MHOKeCTBAMH H
coonITHsIMH. Cl10:KeHHne
H YMHOJKeHHE
BEpPOSITHOCTE.
Ycao0BHasA BEPOATHOCTb.
He3aBucumMbie cOOLITHS

CIIOKE€HHUSI BEPOATHOCTEW. YCIOBHAsi BEPOATHOCTb.
BeposaTHOCTH. He3aBucumMble COOBITHS.

YMHOXEeHHEe BeposiTHOcTed. Dopmyina  yCIIOBHOR

IIpakTHuyeckoe 3aHsTHe. Bpruucienue BeposTHOCTEH. PemieHue 3amad Ha HE3aBUCUMBIE U 3aBUCHUMBIE
COOBITHS.

Tema 10.3
Cepuu

Jleknusi, ypok. bunapusiii ciiydailHblii ONBIT (MCHBITAHHE), YClleX M Heyaauda. He3zaBucuMble HCHBITAHUS.
Cepusi He3aBUCHMBIX HCIBITaHMI a0 nepBoro ycnexa. Cepusi HE3aBHCHMBIX HCIBITAaHUN bepHyium.
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MocJIe10BaATeJALHBIX
ucneiTanuii. UcnpiTanusa
Bepnyaan. Cnyvaitnbiii

CayyaiiHblil BBIOOP U3 KOHEYHOM COBOKYITHOCTH.

IIpakTnuyeckoe 3ausiTue. [IpencraBieHre YMCIOBBIX TaHHBIX. PelleHne NpakTHYecKuX 3a1ay ¢ IPUMEHEHUEM

BbIOOP M3 KOHEYHOM |CEpUU IIOCIIENOBATEIIbHBIX UCIBITAHU. 2
COBOKYITHOCTH
Jlexuusi, ypok. CiyuaiiHas BenuuuHa. Pacnpenenenue BeposiTHOcTeH. ['eomerpuueckoe pacrnpesesieHue.
bunoMmuaneHOe pacnpeneneHue. MaTemaTudeckoe OXHAAHUE CIIy4aiiHOW BEJIMYUHBL. MaremaTtnueckoe
Tema 10.4 OXKUJAHME I'E€OMETPUYECKOro M OMHOMMAJIBHOIO paclpeneneHuil. Jlucnepcus M CTaHIApTHOE OTKJIOHEHHE. 2
Cayuaiinbie BeaimuuHbl |CBoiicTBa aucrepcuu. MaremaTHuecKoe O)XKHJAHUE IPOM3BENEHUS M JUCHEPCUS CyMMBbI HE3aBUCHUMBIX
U pacnpejeJeHust ciy4yaiHbIX BenuuuH. Jlucnepcusi GMHOMUAIbHOTO pacupeieneHusl.
IIpakTH4yeckoe 3ansiTue. [IpencraBieHye YNCIOBBIX JaHHBIX. PellleHre NpakTUYECKUX 3a/1ad ¢ NPUMEHEHUEM 9
BEPOSITHOCTHBIX METOJI0B.
Jleknusi, ypok. ['eHepanbHas COBOKYIMHOCTh UM Cly4daiiHas BbBIOOpPKAa. 3HAKOMCTBO C BBIOOPOYHBIMHU
xapakrepucTukaMu. OLIEHKa CPEIHEro M JUCIEPCUU IeHEPAJbHOW COBOKYIHOCTH C IOMOIIBIO BBIOOPOYHBIX 2
XapaKTEPUCTHK.
Tema 10.5 IIpakTnuyeckoe 3ansitue. IIpeacraBienne YUCIOBBIX JaHHBIX. PenieHne npakTHyeckux 3ajad ¢ IpUMEHEHHEM
JIeMeHThI BEPOSITHOCTHBIX MeT0/10B. OlLleHUBaHUE BEPOATHOCTE COOBITHI MO BBIOOpKE. BrIuucieHHEe TOBEPUTEIHLHOTO 2
MATeMATHYEeCKOl MHTEpBaJIa Ul OLEHKU F€HEPAIbHOU CpeNHE.
CTATHCTHKH CAMOCTOATEJIBHASA PABOTA OBYYAIOIIUXCA
CamocrositenpHas paboTa ¢ KOHCIIEKTAMU 3aHATUH, METOJUYECKUMU TOCOOU SIMHU:
- MOJATrOTOBKA K YCTHBIM M INMCbMEHHBIM OIIpOCaM, KOHTPOJIbHBIM paboTaM, 3a4eTy, SK3aMeHY; 8
- 10pab0TKa MaTepHUaJIOB ypOKa COCTaBJIIEHUEM CXEM, TaOJIHIL;
- BBIIOJHEHHUE PacyeToB (10 33JaHHBIM YCIIOBHSIM)
Koncyabramnuu: 2
IIpomexyTounasi aTrecrauus 6
Bcero 2 cemecTp: 154
Bcero yacos 232
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3. YCJIOBUS PEAJIN3ALIUA TPOT'PAMMBI IUCIUTIJINHBI

3.1. Ucnosib30BaHNe AKTUBHBIX U HHTEPAKTUBHBIX (JOpPM NpoBeaeHUs1

JIjist MOATOTOBKU CIIEMANINCTOB CPEJHEro 3B€Ha B 00pa30BaTEIbHOM MpoOLEecce HIMpO-
KO UCIOIB3YIOTCS TaKue GOPMBbI IPOBEICHUS 3aHITHN KaK:

- CEMMHap;

- KOMIIBIOTEPHBIE CUMYJIALIUY;

- TPYNIOBbIE TUCKYCCUH,

- DKCIIEPUMEHT,

- pelnIeHrue TUMOBBIX 3a]ay,

- Keiic-3aJaHue U JIp.

[IpuMeHs0TCS Clenyonre COBpeMEHHbIe 00 pa30BaTeIbHbIE TEXHOJIOTHU:

- TEXHOJIOTUSI COTPYAHUYECTBA;

- TCXHOJIOIUsA pa3BUTHUA KPUTUICCKOI'O MBIIIJICHU A,
- HpO6J’IeMHOFO U IMYHOCTHO-OPUCHTHPOBAHHOI'O 06y‘IeHI/IH;
- I/IH(i)OpMaI_II/IOHHBIe TEXHOJIOI'HH.

AKTUBHBIE U UHTEPAKTUBHBIE (POPMBI ITPOBEJIEHUS 3aHATHH, HCIIOJIb3yEeMble B y4eOHOM IIpoLec-

ce
Cemectp | Bup 3anarus Tewma 3anaTHA AKTHBHBII, HTHTEPAKTUBHBII
METOJ
Jlexuusi, ypok |PazBuTHe NOHSATHS O YHCIIE. ['pynnoBeie quckyccuu
Texuus, ypok OyHKIMM  UX  CBOWCTBA U I'pynmoBsie nuckyccun
rpaduku.
1 cemectp |[IpakTnaeckoe CreneHu n KOpHHU Pemenne tTunoBsIX 3ana4
3aHATHE
Omnpenenenne norapugpma. Oc- Kelic-3ananue
Jlexuus, ypoK [HOBHOE JIOTapH(pMHUECKOE TOXK-
JIECTBO.
Jlexus, ypok |OCHOBBI TPUTOHOMETPHUH. I'pynnoBeie quckyccnu
[IpakTueckoe| [Ipon3BonHas U €€ NpUMEHEHUE. Pemenne tunoBeix 3apau
3aHITHE
Jlexuus, ypok [[lepBoobpa3Has U MHTErpadl. ['pynnoseie quckyccuu
2 cemectp | Jlekuus, ypok |YpaBHEHHS U HEPABEHCTBA. Keiic-3ananue
[IpakTueckoe MHOrOrpaHHUKH. Pemenue tunoBeix 3ampau
3aHIATHE
Jlexuus, ypok | 91eMeHThl KOMOMHATOPUKH. Keiic-3ananmne

3.2. YueOHo - MeTOANYECKOE 00ecreyeHue

CeeneHnst 00 SIEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, JOCTYIN K KOTOPbIM 0OecreYunBa-
€TCSl Ha OCHOBAHUU IMPSMBIX JTOTOBOPOB.

[lepeueHb JOKYMEHTOB, IOJITBEPXKIAIONIMX HAJTMYUE/TIPABO KCIIOIB30BAHUS ITH(PPOBBIX
(amexTpoHHBIX) OubIMOTEK, DBC
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KonTpakt Ne 656/1Y o1 30.12.2022. (OBC
«ZNANIUM.COM»)

01.01.2023 — 21.12.2023

Koatpakt Ne 411/4Y or 10.10.2022. (9BC
«JIaHbY)

12.10.2022 — 11.10.2023

JInensuonnblil koHTpakT Ne 225//1Y ot
25.07.2023 (OBC Opaiit — BO)

05.08.2023 — 04.08.2024

JInien3snoHHbIi KoHTpakT Ne 62//1Y or

4 123.03.2023 (9BC HDB eLibrary) 01.01.2023 - 31.12.2023
JInnensnoHusiii KoHTpakT Ne 226/11Y ot

2822- 5. 25.07.2023 (3BC [Opaiit  CI10) 05.08.2023 — 04.08.2024

6. KonTpakt Ne 493/1Y ot 11.11.2022 (DnexkTpoH- 11.11.2022 — 11.11.2023

Hele GopMbl vueOHnkoB s CI10)

Jorosop Nel01/H3B/2097 ot 28.03.2017
7. | (HaumnoHaspHas 3JeKTPOHHASL OMOIMOTEKA

(H9b))

28.03.2017 — 28.03.2022
(mpononranus no 28.03.2027)

Kontpakt Ne 8/T ot 24.01.2023 Ha npuobdbpere-
HHC ICPUOINYIYCCKUX TTCYATHBIX I/ISI[B.HI/IfI

01.01.2023 — 31.12.2023

AKT BBOJIa B 3KCIUTyaTalui0 DJICKTPOHHOU OuO-

mnotexn BTAY Ne 33 o1 19.01.2016 Beccpouro

ObecrieueHHOCTh Y4eOHOM TUTepaTypoil Py peanu3anuu padbodei mporpaMMbl

3.2.1. OCHOBHBIE UCTOUYHUKH:

1. Amumos III. A., Komsirus FO. M., TkauéBa M. B. u n1p. MaremaTtuka: anredpa u Hadana
MaTeMaTUYeCKOro aHaim3a, reoMerpus. AnreOpa ¥ Hadajna mMaTeMaTHyeckoro anammza 10-11
knacc. ba3oBblii u  yriyOn€HHBIH ypOBHU. OnekTpoHHas ¢opma ydeOHuka. — M.: AO
«M3parensctBo «IIpocsemenuer, 2022. - [DU] — Pexum gocryna: HHAMBUTyJIbHBIN.

2. Artanacsu JI.C., Byry3os B.®., Kagomues C.b. u np. Matemaruka: anrebpa u Havyaia
MaTeMaTUYeCKOro aHanusza, reomerpus. ['eomerpus. 10-11 kmacc. ba3oBwiit M yriyOn€HHBIMN
ypOBHH. DieKTpoHHas gopma yueOHuka. - M.: AO «M3narensctBo «IIpocBemenuey, 2023. -
[DU] — PexxuMm nocryna: MHAMBUYaIbHbIH.

3.2.2. J1ONOIHUTEIIbHBIC HCTOYHUKH

1. bapagymkun B. B. Dnementsl Bwicmield maTemaTHKd. Y4yeOHUK. B 2-x tomax. 1,
MaremaTtnka. DiIeMeHTHI BbIcIIel MaTeMaTtnku: YdueObnuk: B 2 Ttomax Tom 1. - Mocksa: OOO
«KVYPCyp, 2017 - 304 c. - [BU]. - Pexxum JlOCTyIma:
http://znanium.com/catalog/document?id=228758>

2. bapaymkun B. B. DnemeHThl BbICIIel MaTeMaTuku. YueOHuK. B 2-x Tomax. 2,
MaremaTtuka. DJIeMEHThI BbICIICH MaTeMaTuku: YueOHuk: B 2 Tomax Tom 2 - Mocksa: OOO
«KYPCy, 2017 - 368 c. - [BU]. - Pexum JloCTyna:
http://znanium.com/catalog/document?id=171895>

3. lllumaues, B. C. MartemaTtuka: Yuebuuk u npaktukyMm / Illunages B. C. ; mon pen.

TuxonoBa A. H. - 8-e u3n., mep. u gom .- DneKTpoH. aaH. - MockBa: M3marensctBo FOpaiiT,
2019.- 447 c. - - [DU]. - Pexxum noctymna: 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. T'yceB B. A. I'eomerpus: YueobHoe nocooue / I'yceB B. A., Koxyxos U. b., IIpokodnes
A. A. - 2-e m31., icnip. U AOI.- DIEKTPOH. IaH. - Mocksa: M3natensctBo FOpaiit, 2019.- 280 c. -
- [BU]. - Pexxum moctyna: https://urait.ru/bcode/474920>

3.2.3. Meroanyeckue u3IaHus;

1. Marematuka: METOAMYECKHE yKa3aHUS [0 OCBOCHUIO JHUCHUIUIMHBI U
CaMOCTOSITeNTbHON paboTe /uisi 00y4aroluXxcss Ha OCHOBE 0a30BOr0 YPOBHSI OCHOBHOT'O OOIIIErO
00pa3oBaHMs MO CIENUATLHOCTSIM CpeaHero npodeccuonaabHOro oopa3zoBanus / BopoHexxckuit
TOCYAapCTBEHHBIA arpapHblii  yHuBepcuTeT, OtaeneHue cpenHero mpodeccrnoHaaIbHOTO
obpazoBanus, Kadenpa ryMaHUTapHBIX W €CTECTBEHHO-Hay4yHBIX aucuuiumaH; / coct. H. T.
Cnupuna.- Boponex: BopoHexXckuil rocynapCTBEHHbIM arpapHblii yHuBepcuteT, 2023 .-
[OU].— Pexxum noctyna: http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. llepponuyueckue U3JaHus

1. BectHuk BOpOHEXCKOro rocyaapcTBEHHOIO arpapHOro yHMBEPCUTETAa: TeopeTude-
CKUI MHAY4YHO-TIpaKTHUeCcKui xypHai / BopoHex. roc. arpap. yu-T - Boponex: BI'AY, 1998-

3.3. MarepuajbHO-TEXHHYECKOe H POrpaMMHOe odecrieyeHne

CBenenusi 0 MporpaMMHOM 00€eCredeHUr O0IIEero Ha3HAUYCHUS

Ne HazsBanue Pasmernienue

. . TIK B moxanpHOU ceTn
1 | Onepanmonnsie cucreMbl MS Windows / Linux JIOKAIIbHOM ce

BI'AY

2 [Makers! opucubix npunoxenuit Office MS Windows / 1K B okaspHOU ceTn
OpenOffice BT'AY

3 [Tporpammer auis mpocmoTtpa daitios Adobe Reader / DjVu [1K B noKabHOI ceTn
Reader Br'AY

4 Bpaysepst Suaexc bpaysep / Mozilla Firefox / Internet [1K B nokanpHOU ceTn
Explorer BIrAy

T1K B moxanpHOU ceTn

5 | AatuBupycHas nporpamma DrWeb ES BLAY

T1K B moxanpHOU ceTn

6 | IIporpamma-apxusaTop 7-Zip BrAvY

IIK B nokanprHOU ceTH

7 | Mynetumenua npourpeiatenb MediaPlayer Classic BLAY

IIK B noxainrHOU ceTH

8 | [nardopma onnaitH-o0yuenus eLearning server BLAY

IIK B nokanpHOU ceTH

9 | Cucrema komnbrotepHoro tectupoBanus AST Test BLAY

- CaiiTbl ¥ UH(GOPMALIMOHHBIC TOPTAJIBI
1. http://munoOpHayKu.pd/ - MunucrepctBo obpazoBanusi PO;
2. http:/edu.ru/ - ®denepanbHbIii 00pa3oBaTEIbHBIN OPTAT,
3. http:/kokch.kts.ru/cdo/ -TecrupoBanue online: 5 - 11 knaccer;
4. http://school-collection.edu.ru/ — DnekTponHsblii yueOHuk «MatemaTtuka B mikomne, XXI
BEKY.
5. http://fcior.edu.ru/ - uHpOpMaIMOHHBIC, TPSHUPOBOUYHBIC U KOHTPOJHHBIC MaTEepPHUalIbI

[Tomermmenus 11 BeeHNs: 00pa30BaTENILHOIO IIpoliecca 1 000py0BaHNE
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Ne HaumenoBanue o0beKTa, MOATBEPKAA- Anpec (MecTononoxeHne) 00beKTa, moj-
n/n IOLIEr0 HaJlMure MaTepruaIbHO- TBEP)KIAIOUIETr0 HATMYKUe MaTepUaIbHO-
TEXHUYECKOT0 o0ecredeHus, ¢ mepey- TEXHUYECKOro obecredeHus (¢ ykazaHueM
HEM HOMEpa TaKOro 00OHEKTa B COOTBETCTBUU C
OCHOBHOI'0 000PY/10BaHHUS JIOKyMEHTaMH 110 TEXHUYECKON NHBEHTAPH-
3alUH)

1 VYuebnas aymgutopus ana nposeneHus | 394087, Boponexckas obnacts, r. Bopo-
3aHATAH BCEX BHJIOB, B TOM 4HCIE | HeX, yi. Tumupssesa, 21. 3nanue yueO-
TPYNIOBBIX W WHAWBHAYAIbHBIX KOH- | HOTO KOpIlyca OTIEICHUS CPEIHEro Mpo-
CYNbTAallMiA, TEKYyIero KOHTpoyisi u | (eccruoHampbHOro obpa3oBanus (Kopmyc
npoMexxyToyHod — arrectaumuu: koM- | CIIO, obmexxutue Ne 6)
TJIeKT ydeOHoi Mebernu, nqemoHcTpanu- | Aym. 107
OHHOE o0opyoBaHue, y4eOHO-
HarJsiIHbIE TOCOOUS

2 YueOHnas ayautopus. IlomemnieHue 394087, Boponexckasi obnacth, r. Bopo-

JUIl CaMOCTOATEIbHON paldoThl: KOM- | HexX, yi. Tumupszesa, 21. 3nanue yueo-
MJIeKT y4eOHON MeOenu, AEMOHCTpa- | HOro KOpmyca OTIAENEeHUs CPEeIHEro mpo-
MOHHOE obOopynoBanue, y4eOHO- | deccuoHanpHoro obpasosanus (Kopmyc
HarJISIIHBIE TTOCOOMSI, KOMITBIOTEPHAS CIIO, obmexutue Ne 6)
TEXHUKA C BO3MOXXHOCTBIO ITOIKJIIO- Ayn. 103
yeHus kK cetu «VHTEepHET» U obecme-
YEHHEM JIOCTyNa B 3JEKTPOHHYIO MH-
(dhopManmOHHO-00pa30BaTEILHYIO
cpeny

4. ®OHJ ONEHOYHBIX CPEACTB, KOHTPOJIb U OHEHKA PE3VYJIBT A-

TOB OCBOEHUA U CIHUIIJINHBI

4.1. OueHka pe3yJabTaTOB OCBOCHHS TN CHUILTHHBI

Pe3yabTarsl 00y4eHust

(I)O]I)MI)I H METO/J1bI KOHTPOJIA M OIICHKH

Hepeueub JIUYHOCHIHbBIX PE3)JIbmamoes .

COPMUPOBAHHOCTh TPEICTABICHUHA O
MaTeMaTHKE KaK YHHBEPCATBHOM SI3bIKE HAYKH,
CPEACTBE  MOIEIHMPOBAaHUS  SBJCHUH U
MIPOIECCOB, UICSIX M METOAaX MAaTEMATUKH,

— MOHUMaHHe 3HAYMMOCTH MaTeMaTUKH JJIs
HAy4YHO-TEXHUYECKOTO nporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKe
KaK K YacTH OOIIEYEIIOBEUYCCKOW KYIbTYPHI
gepe3 3HAKOMCTBO C WCTOPHEH pPa3BUTHSA
MAaTEeMAaTHKH, DBOJIONHECH MaTeMaTUYCCKHX
uaeu;

—  pa3BHUTHE JIOTUYECKOTO
MPOCTPAHCTBEHHOT' O BOOOpaXKeHUs,
QITOPUTMHYECKON  KYJIbTYpPBI, KPHTUIHOCTH
MBIIJICHHST Ha YPOBHE, HEOOXOIUMOM JUIs
Oyayuieil mpodecCHOHATbHON IesTeNbHOCTH,
TUIst PO OTKECHUS 00pa3oBaHHUS u
camo00pa3oBaHUS;

MBIIIJICHUA,

— OBJIaACHHUC MATCMATHYCCKHMMH 3HAHUAIMHU
n YMCHUAMU, HCO6XO)II/IMI)IMI/I B HOBCC}IHCBHOP'I
KHU3HHU, JJI1 OCBOCHHA CMCXKHBIX €CTCCTBCHHO-

Dopmol KOHMPONA 00YUEHUA:

- IPAaKTUYECKOE 3a/J[aHUE NPUMEHEHUs Mare-
MAaTHYECKUX METOIOB ISl pELICHUs 3a/1a4;

- TEOPETUYECKUI BOIPOC MO OCHOBHBIM MaTe-
MAaTUYECKUM TOHATHUSM, HCHOJIB3YEMBbIM A
OIMMCAHMS PA3JIMYHBIX IPOLIECCOB U SIBIEHUI.

Dopmovl ouenku pesyarvmamueHocmu ooy-
YeHua: TPAIULMOHHAA CHCTEMa OTMETOK B Oaj-
Jax 3a KaXAYyI0 BBITOJIHEHHYIO paboTy, HA OCHO-
BE KOTOPBIX BBICTABJIIETCS UTOrOBasi OTMETKA.

Memoowvt Konmpoasa HanpaeieHvl HA NPo-
6EPKY YMEHUA 00yUAIOWUXCA:

- BJIaJIETh HaBBIKAMU AJITOPUTMUYECKOT O
MBIIIICHUS;

- ONpEneNATh METOJl PEUIeHHs 3aaad, pa3Oou-
BaTh MPOLIECC PEIICHUS 3a/1a4H Ha ITAIlbI,

- HAXOJUTh U OLIEHUBATh BEPOATHOCTH HACTYTI -
JIeHUs COOBITHIA B TPOCTEHIIINX MPAKTUYECKUX
CUTyalUsX;

- OCYIIECTBIIATh KOPPEKIHUIO (HUCIIPaBIICHUE)
C/ICNIAaHHBIX OIIMOOK Ha HOBOM YPOBHE MpeiJia-
raeMbIX 3aJIaHUM.

Memoowvt ouenxu pe3ynbmamog o00yueHus:
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HAy4YHBIX JUACLIU I H u JIACIATUIAH
npo(eCCHOHAIBHOIO IUKJIA, JUIA MOJydeHHUs
obOpa3oBaHMsi B 00JacTiX, He TpeOyroImux
yrIIyOJICHHOW MaTeMaTHYEeCKOM ITOIrOTOBKH;

— TOTOBHOCTD 51 CIIOCOOHOCTE K
00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha MPOTSDKCHWM BCEW JKM3HHU; CO3HATEIBLHOC
OTHOIIICHUE K HENPEPHIBHOMY O00pa30BaHUIO
KaK yCJIOBHIO YCIEIIHON MPOQeCCHOHATBHON H
00IIIECTBEHHOM JAeATEIbHOCTH;

TOTOBHOCTb CMOCOOHOCTH
CaMOCTOATEIILHON TBOPUYECKOU
OTBETCTBEHHOM J1€ATEIbHOCTH;

n K

u

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe,

COTPYIHHYECTBY  CO  CBEPCTHHKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOH,
y4eOHO-UCCIIEI0BATENbCKOM, TMPOEKTHOH MU
APYTUX BUAAX JESITEIbHOCTH;

—  OTHONIEHHE K  IpOoQecCHOHAIbHON
ACATCIIBHOCTH KaK BO3MOXHOCTH Y4YacCTUd B
peUICHUA JIMYHBbIX, O6H.[€CTBGHHLIX,
rOCYJapCTBEHHBIX, o0 IIIeHAITMOHATBHBIX
pooJem.

Ilepeuenv memanpeomemupIx pe3ynbmamos:.

— YMCHHUC CaMOCTOATCIIbHO OIIpCACIIATh
oeim ACATCIBHOCTH MW COCTaBJIATH ITJIAHBI
ACATCIBHOCTH, CaMOCTOATCIIBHO
OCYIICCTBIIATD, KOHTPOJMPOBATH n

KOPPCKTUPOBATE ACATCIBHOCTb, HCIIOJIB30BAThH
BCC BO3MOXHBIC PECYpPChbl I JOCTHIXCHUSA
IIOCTaBJICHHBIX ueneﬁ U pcajm3alu IIJIaHOB
ACATCIBHOCTH, BBI6I/IpaTL YCIICHIHBIC
CTpaTCruu B pa3JIMYHbIX CUTYallUAX;

YMEHUE MPOAYKTUBHO OOLIATBCS U
B3aMMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYWUTHIBATh IO3ULUU JPYrUX
YYaCTHUKOB  JESATENBbHOCTH,  3(PPEeKTUBHO
paspemniaTb KOHMIUKTHI;

BJIaACHUEC HaBbIKaMU HO3HaBaTeHBHOfI,

y4eOHO-UCCIICOBATEIIbCKOM M MPOCKTHOM
ACATCIBbHOCTH, HaBBIKAMH pa3pCuiCHus
npobjeM; CIOCOOHOCTh U TOTOBHOCTh K

CaMOCTOATCJIbBHOMY IMOHMCKY METOAOB PCHICHUSA
NPaKTUYCCKUX 3aJa4, IPUMCHCHHUIO PAa3JIMYHbIX
MCTOA OB IIO3HAHUA,

CHOCOOHOCTh K
CaMOCTOATEJIbHOMN 1H(QOPMaIIMOHHO-
MO3HAaBaTEILHON ACATCIBbHOCTH, BKJIFO4Yast
YMCHHEC OPUCHTUPOBATLCA B Ppa3JIMIHBbIX
HCTOYHHUKAX uH(popMaluuy, KPUTUYECKU
OLICHMBATh ¥ HHTEPIPETUPOBATH NH()OPMAIIHIO,

TOTOBHOCTbH n

dopMupoBaHuE pe3ylbTaTa UTOTOBOW aTTecTa-
MU N0 TUCHHIUIMHE HA OCHOBE CyMMBI pe3yllb-
TaTOB TEKYIIETO KOHTPOJIS.
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II0JIy4aeMYyIO U3 pa3JIM4HbIX HCTOYHUKOB;

— BJIQJICHUE  SI3BIKOBBIMH  CpEACTBAMMU:
YMEHUE SCHO, JOTMYHO U TOYHO U3J1araTth CBOIO
TOYKY 3pEHHs, HCIOIb30BaTh aJCKBaTHbBIC
S3BIKOBBIE CPENICTBA;

— BJAJCHHUE HaBbBIKAMHU I103HABATEIBHON
pediiekcud Kak OCO3HAHMsSI COBEpLIAEMbIX
JNEHUCTBUH W MBICIMTENBHBIX IPOLECCOB, HX
pe3yiabTaTOB M OCHOBAaHUMN, TPAHUIl CBOErO
3HaHMS U HE3HaHUS, HOBBIX ITO3HABATEJIbHBIX
3a/1a4 ¥ CPEACTB JUIS UX JOCTHKCHUS;

— LENEeyCTPEMJICHHOCTh B TIOMCKax U
NPUHATUN PEUIeHUH, CcOo00pa3uTeNbHOCTh U
UHTYULUS,, Pa3BUTOCTb MPOCTPAHCTBEHHBIX
IIPEJCTaBICHUH; CIIOCOOHOCTh BOCIPHUHUMATDH
KpacoTy U TapMOHHUIO MUPA.

Ilepeuenv npeomemnvix pe3yibmamos:

B xo00e oceoenus oucyuniunvt 06yuarowuiics
00N24CEeH 3HAMb/NOHUMAMb:

— 3HauyeHME MaTEeMAaTUYECKOHM HayKH Ui
pelieHus 3aj1ad, BO3ZHUKAKOLIMX B TEOPUU U
IIPAaKTUKE; IIUPOTY U B TO JK€ BpeMs
OrPaHUYEHHOCTh IPUMEHEHUS maTema-
TUYECKUX METOJIOB K aHAJIN3Y U UCCIIEOBAHUIO
IIPOLIECCOB U SIBJICHU B IPUPOJIE U OOIIECTBE;

— 3HaueHWe IMpPaKTUKU U  BOIPOCOB,
BO3HUKAIOIIMX B CaMOM MaTeMaTHKe s
(dbopMHUpOBaHUS U Pa3BUTHS MaTeMaTHYECKON
HayKH; HCTOPHUIO Pa3BUTHUs MOHATHS YHCTA,
CO3/1aHUS MaTEeMaTU4EeCKOro aHam3a,
BO3HMKHOBEHUS U Pa3BUTHSI T€OMETPUH;

—  YHUBEpCaJbHBI  XapakTep 3aKOHOB
JIOTUKM MAaTEMAaTHYECKUX PACCYXKACHUH, HUX
IIPUMEHUMOCTh BO BCEX obacTax
YEJI0BEYECKOM 1EeATEIbHOCTH;

— BEpOSATHOCTHBIM XapakTep pPas3IMYHBIX
IIPOLIECCOB OKPY’KAIOLIETO MUPA,;

yMeThb:

— BBIIOJHAT apUPMETHUYECKUE JeHCTBUS
HaJ YNCJIaMU, COUYEeTasi yCTHBIEC U MHCbMEHHbBIE
MIPUEMBI; HAXOIUTh MPUOIMKEHHbIE 3HAYCHUS
BEIMYMH M IOTPEUIHOCTH  BBIYMCIECHUUN
(aOcomoTHas M OTHOCHUTEINIbHAs); CPaBHUBATH
YHCIIOBBIE BBIPAXKECHNUS,

— HaxoQuTb 3HA4Y€HUs KOPHs, CTEIEHH,
jorapudma, TPUrOHOMETPUUECKUX BBIPaXKEHUN
Ha OCHOBE ONpEIEJICHUs, HCHOIb3Yysl IpHU
HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA;
MI0JIb30BaThCsl MPUOJIMHKEHHOM OLIEHKOM mpu
IIPAKTUYECKUX pacyeTax;
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— BBINOJHATH MPE0Opa30BaHusl BBIPAKEHUH,
MIPUMEHSS bopMybI, CBSI3aHHBIC co
CBOMCTBaMU CTENeHew, aorapu(pmos,
TPUTOHOMETPUYECKUX (PYHKLNT;

— BBIYMCIATH 3HayeHHE (QYHKIUU 110
3aJJaHHOMY  3Hau€HWI0  apryMeHTa IIpH
pa3IMyHBIX criocobax 3agaHus GyHKUINN;

—  ONpeneysiTb  OCHOBHBIE  CBOMCTBa
YHCIOBBIX (DYHKIMH, WITIOCTPUPOBATh MX HA
rpadukax;

— CTpOUTh TpaUKU U3YHYEHHBIX (YHKIIHH,
WUTIOCTpUpOBaTh MO  Tpaduky  cBolcTBa
3IIEMEHTAapHbIX (QYHKIUI;

— HCIOJb30BAaTh IOHATHE (YHKIMM IS
OIMCaHUS U aHAJIM3a 3aBUCUMOCTEN BEJIMUNH;

— HaxOAMTb IMPOU3BOAHBIE 3JIEMEHTAPHBIX
(GYHKUMI; HCHONB30BaTh MPOU3BOAHYIO IS
U3Yy4EHUsl CBOMCTB (QYHKUMH U TOCTPOEHUs
rpauKoB;

— IIPUMEHSATH IIPOU3BOJHYIO 11
IPOBENEHHUsST NPUOTMIKEHHBIX  BBIUYMCIICHUH,
pemats 3agadyd MPUKIATHOIO XapakTepa Ha
HaxOoXJIeHue HauOOJbIIEr0o M HAUMEHbILETro
3HAaYEHMUS;

— BBIYUCIATH B MPOCTEHUIIMX  CIIydasx
WIOMAA1 M O00BEMBI C HCIOJIb30BAaHUEM
OIIPENEICHHOT O UHTETPAJIa;

— pelaTh palUOHAaJbHBIE, IOKa3aTEJIbHBIE,

Jorapu(pMUUIECKHe, TPUTOHOMETPUUECKUE
ypaBHEHUS, CBOJAIIMECS K JMHEHHBIM H
KBaJIpaTHBIM, a  TaKkkKe  aHAJIOTHYHBIC

HEPaBEHCTBA U CUCTEMBI;

—  UCHOJB30BaTh TI'paUUYECKUil  METO.
pelIeHNs] ypaBHEHHUI U HEPAaBEHCTB;

— n300paxkaThb Ha KOOPAMHATHOM
IUIOCKOCTU DEILICHHs] ypaBHEHUW, HEPABEHCTB
U CHCTEM C JIByMsS HEU3BECTHHIMH,

— COCTaBJATH M pEIIaTb YpPaBHEHUA W
HEPABEHCTBA, CBSA3BIBAIONINE HEU3BECTHHIC
BEIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKJIAJIHBIX) 3a]]a4ax;

— pemarb MpPOCTeHINMe KOMOMHATOPHBIC
3aJa4yd  MeTofoM Imepebopa, a TaKKe C
WCIOJIb30BAaHUEM U3BECTHBIX (OPMYIT;

— BBIUMCIATH B MPOCTEHIIMX CiIydasx
BEPOSITHOCTU COOBITUH HAa OCHOBE MOJCYEeTa
qyciia HCXO/I0B;

— peuathb TJIAHUMETPUYECKUE u
MPOCTEHIIINE CTEPEOMETPUYECKHE 3aJaud Ha
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TPUTOHOMETPHUICCKUE

- OIIMCaHusA C

- IIOCTPOCHUS

XapakTepa,
- HCcCiacaoBaHusg

HaXOKJEHUE I'€OMETPUYECKUX BEJIMYMH (IUIMH,
YIJIOB, IUIOIIAJeH, 00bEMOB);

HCII0JIb30BAaTh NPHOOPETeHHbIC 3HAHUSA
1 YMEHHsSI B IPAKTHYECKOH JesiTeJTbHOCTH
Y TIOBCEeIHEBHOM KU3HHU 1JIA:

— TPaKTUYECKUX pacyeToB Mo Qopmyiam,
BKIIIOYast (OPMyIBI, conepXKallue CTereHH,
paauKasl, JorapuMel u
GyHKIUM, UCIOIb3YS
pu HEOOXOAWMOCTH CIPaBOYHbBIE MaTepUasbl
U IPOCTEHIINE BEIYUCIUTEIbHBIC YCTPOUCTBA;
noMoOmIbl0  (pyHKUIMH
pa3IUYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX
rpaduuecKy, HHTEPIpeTaluu rpaduKoB;

MPOCTENIIMX MATEMATUYECKUX MOJIEIIEH ;
— aHalii3a peaJbHbIX YMCIIOBBIX aHHBIX,
IPEICTABIICHHBIX B BUJE TUArpaMm, rpaukos;
— aHamm3a WHGOPMALMM CTaTHUCTUYECKOTO

HECJIOKHBIX  MPAKTHUYECKHUX CUTyalluid  Ha
OCHOBE M3Y4YEHHBIX OPMYII U CBOKCTB (puryp;

— BBIYUCICHHS OOBEMOB M IUIOIIAJACH
MOBEPXHOCTE MPOCTPAHCTBEHHBIX TEN IMPH
pellIeHUH MPAaKTUYECKUX 3a/1a4.

u HUCCIICAOBaHUA

(MomenupoBaHus)

4.2. XapakTepucTHKA OCHOBHBIX BH/I0B [1eSIT€JIbHOCTH 00Y4alOLIUXCS

Coaepxanne o0yuyeHust

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJILHOCTH 00YyYalo U X-
csl (Ha YpOBHe y4eOHbIX JelCTBHII)

Pa3zpean I.

BBenenue

O3HaKOMJICHHE C POJIBbI0O MATEMAaTHKH B HayKe, TEXHUKE, SKOHOMHUKE,
I/IH(l)OpMaI_[I/IOHHBIX TCXHOJIOTUAX U HpaKTHqCCKOﬁ ACATCIIBHOCTH.
O3HakoMJIEHHE C oeiIaMU M 3aJa4aMy U3YUCHHA MATCMATUKU IIpU
ocoeHuu npodeccuit CI10 u cnenumansuocreit CI10

Pa3ged II. Unciaa v BEIYHCJIEHUA

HarypanbHble u nejblie
yHcaa

Brimonnenne apu@merndyeckux AEWCTBUIM HaJ YHCIaMHU, couyeTas
YCTHBIE M IIUCBMEHHBIE NPUEMBL. [IprMeHeHne Npu3HaKoB JEIMMO-
ctu. Haxoxxgenne HOK u HOJI

MHoxecTBO 1eiiCTBH-
TeJbHBIX YHCeJI

Haxoxnenue nmpuOIMKEeHHBIX 3HAYCHUH BEJIMYMH U TMOTPEIIHOCTEH
BBIYMCIICHUH (a0COIOTHON U OTHOCUTEIILHOM ); CPABHEHHE UM CIIOBBIX
BhIpaKkeHU. Haxoxxienne ommOoK B MpeoOpa3oBaHUAX U BBIYUCIIC-
HUAX (OTHOCUTCSI KO BCEM ITYHKTaM MPOrpaMMbl)

KoMmiuiekcHbie unciia

BreimonHenne apudMeTnuecKkux onepanuud ¢ KOMIJIEKCHBIMU YHCIIa-
Mu. M300paxkeHre KOMIIJIEKCHBIX YMCEI HAa KOOPAMHATHOW ILIOCKO-
CTH 3aJad4.

Pasznea I1I. dynkuuu u rpagpuku

DYyHKUMHU ¥ TPaPUKH

O3HaKOMIIEHHE C TOHATHEM IIEPEMEHHOM, TPUMEPAMU 3aBUCUM OCTEN
MEeXJy nepeMeHHbIMU. O3HAKOMJIEHHE C NOHSTHEM rpaduka, onpe-
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JIeTICHU e TPUHAAJIEKHOCTH TOUKU rpaduky ¢yHkuun. OnpeneneHue
no (opmyiie mpocteiiiieil 3aBUCUMOCTH, BUa ee rpaduka. Beipaxe-
Hue 1o Gopmyse oaHON NepeMeHHOoN depe3 apyrue. O3HaKOMIICHHE
¢ onpenenenueM (GyHkuuu, GopmynupoBanue ero. Haxoxaenue o0-
JIaCTU ONpeAeNeHus U 00J1acTH 3HaUeHUN QyHKIUU

Pa3znen IV. CteneHu U KOpHH

Apudmernyecknii Ko-
peHb n-oi crenenu. Up-
palMoOHAIbHbIE YPaBHe-
Hus. CtenenHasi QyHk-

umsl.

O3HakoOMIIEHHE C MMOHATHEM KOPHS N-U CTENEHH, CBOMCTBAMU paau-
KaJIOB M MpaBWJIAMH CpaBHEHHSI KOopHer. DopMylMpoBaHUE ONpesae-
JIEHWs] KOPHS M CBOWMCTB KOpHEH. Brluncienne nu cpaBHEHUE KOPHEH,
BBINOJIHEHNE NPUKUAKU 3HadeHUs KopHs. IIpeobOpa3oBanue uucio-
BbIX U OYKBEHHBIX BBIPaKEHUH, COAEpXKAIIMUX paguKaibl. BeinosHe-
HHUE pacyeToB 1Mo (HopMysaM, COIEPKAIIUM PaTHKAIIbI, OCYIIECTBIS
HEOOXOAMMbIE TIOJICTAHOBKU U TpeoOpa3zoBanus. OmnpeneneHue pas-
HOCUJIBHOCTH BBIPQXEHUH € paaukaiamu. PemeHue uppanuoHaib-
HBIX ypaBHeHUH. O3HaKOMIJICHHE C IOHSTHEM CTEHNEHU C IEHCTBU-
TEJIbHBIM ITOKa3aTesieM. HaxoxxaeHne 3Ha4eHUi CTEIEHH, UCIIOIb3Y s
IpU HEOOXOJUMOCTU HHCTPYMEHTAJIbHbIE CPEACTBA. 3alHChIBAaHUE
KOpPHA N-i CTENeHW B BUJE CTEHNEHU C JPOOHBIM IOKa3aTeleM U
HaoOopoT. ®opmMynUpoBaHUE CBOMCTB CTereHel. Brruncienue cre-
IIEHEH C palMOHAJbHBIM I10KA3aTEJIEM, BBIIIOJHEHHE NPUKUIKU 3HA-
YeHUs CTeNeHH, cpaBHeHUe cTreneHeil. [Ipeobpa3oBanne 4MCIOBBIX U
OYKBEHHBIX BBIPaXXEHUH, COIEp)KAIUX CTEIEHU, MPUMEHSS] CBOM-
crBa. Penienue mokasarenbHbIX ypaBHEHHH. O3HAaKOMIIEHHE C IPU-
MEHEHUEM KOpHEH U CTENEHEH NPU BBIYMCICHUM CPEIHUX, NEICHUU
OTpe3Ka B «30J0TOM CEYEHUW». PelleHue NpHUKIaJHBIX 3aJad Ha
CJIOKHBIE ITPOLEHTBI

Pasznea V. Iloka3aresibHasi, Jorapugpmuyeckas, TPUrOHOMeTPUYeCKHEe PYHKIMH

IMoka3zarenbHast QyHK-
nuda. [loxazareabHbIe
YPaBHEeHMS

OzHakomiieHHe C¢ rpadukamMu IMOKa3aTeIbHOW M CTENeHHOM (QYyHK-
uuii. Penrenne noka3arenbHbIX YPaBHEHUN U HEPABEHCTB 10 U3BECT-
HBIM anropuTMaM. BeimonHnenne npeoOpa3oBanus TpauKoB.

Jlorapupmuyeckas
¢ynkuus. Jorapudgmu-
YyeCcKHe YPABHECHUS

Boeinonnenne npeoOpazoBaHuil BBIpaKEHUM, IpUMEHEHUE (Gopmyi,
CBSI3aHHBIX CO CBOMcTBaMu Jorapudmos. Onpenenenne o0aacTu 10-
MYCTUMBIX 3HaUYEHHH JIOrapu(MHUYECKOro BhIpaKeHHs. Pemienue io-
rapu(pMUUYecKuX ypaBHEHH

TpuronoMmerpuieckue
¢ynknuu. Tpuronomer-
pHUYecKHue YPABHEHUS H

BbIPAasKEeH sl

W3yueHnne paauaHHOrO METOJA M3MEPEHHUsS YIJIOB BPALICHUS U X
CBSI3U C TpaaycHOM Mmepoil. M3o00paxeHue yrioB BpallleHUs Ha
OKPYHOCTH, COOTHECEHHE BEIMUHUHBI yTIila C €r0 PACIIOI0KEHUEM.
QopMynIHpOBaHUE ONpPENEICHU TPUTOHOMETPUUYECKUX (QYHKUIUN
JUIsL YTJIOB IIOBOPOTA M OCTPBIX YIJIOB NPSAMOYTOJIBHOIO TPEYTOJbHHU-
Ka 1 O0BSICHEHHE UX B3aUMOCBs3U. Pemienue no ¢popmynam u TpUro-
HOMETPHYECKOMY KpYry IPOCTEHIIUX TPUIOHOMETPUYECKUX YpaB-
HeHnuii. [IpumeHnenne oOIMKMX METONOB pelleHUs YpaBHEHUM (MpuBe-
JIeHUE K JIMHEWHOMY, KBaJIpaATHOMY, METOJ Pa3JI0KEHUSI HA MHOXU-
TEJIW, 3aMEHbl IMEPEMEHHOH) MpU PELIEHUH TPUTOHOMETPUUYECKUX
YpaBHEHMI. YMEHUE OTMEUYaTh Ha Kpyre peleHus MPOCTEUIINX TPHU-
TOHOMETPUYECKUX HEPABEHCTB

Pazaen VI. Hauaia MaTeMaTH4eCcKOro aHAJIN3Aa

ITocaenoBaTe ILHOCTH U
Nnporpeccun

O3HaKOMJIEHHE C IMOHITUEM YKCIOBOM ITOCIEIOBATEIEHOCTH, CIIOCO-
0aMH ee 3a7aHus, BEIYMCIEHUSIMHU ee wieHoB. O3HaKOMIIEHHE C I10-
HATUEM TIpenelia mocyieoBaTebHOCTH. O3HAKOMJIEHHUE C BBIUUCIIC-
HHUEM CYMMLI 6GCKOH€‘-IHOI‘O YU CJIIOBOT' O p;ma Ha HpI/IMCpe BBIYUCJIC-
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HUS CyMMBbl O€CKOHEYHO YObIBaroIeil reoMeTpUYECKOM MPOrPECCHH.
Pemrenue 3aa4 Ha npuMeHeHHe GOPMYIIbl CyMMbI OECKOHEUHO YO bI-
BAIOLIECH I'€OMETPUYECKON IPOrPECCUH

HenpepsbiBHble GyHK-
uuu. [IpousBoanas

O3HaKOMIIEHHE C TOHATHEM MPOU3BOAHON. 3ydueHue u popmyaupo-
BaHHE €€ MEXaHMYECKOI'0 M TI'eOMETPUYECKOro CMbICIA, U3Y4YEHHE
aIrOpUTMa BBIYUCIECHUS MPOU3BOJHOW Ha NpUMEpE BBIYUCICHUS
MTI'HOBEHHOW CKOPOCTH U YTJIOBOT'O KOA((UIIMEeHTa KacaTeIbHOM.
CocraBiieHUE ypaBHEHHUs KacaTellbHOM B 00IEeM BHUE. YCBOCHUE
npaBus qudGepeHIMPOBAHNS, TAOIHUIIBI MPOU3BOJHBIX JJIEMEHTAP-
HBIX (QYHKIUH, mpuMeHeHHne i auddepeHnupoBanus (yHKINH,
COCTaBJICHHsI YpaBHEHHsI KacaTeJIbHOM.

HUccnenoBanue pynkumii
¢ IOMOILIBIO NPOU3BO/I-
HOM

W3yueHne TeopeM O CBS3M CBOWCTB (YHKUUHU U TMPOU3BOIHOM, (op-
MyJIMpoBKa uX. [IpoBeneHue ¢ moMonipr0 MpOU3BOIHON HCCIIEN0BA-
HUs QYHKIUH, 3a1aHHONW (OPMYIION. Y CTaHOBJICHHE CBSI3M CBOWCTB
GbyHKIMM ¥ TPOM3BOAHOM 10 uX rpadukaM. [IpuMeHeHue mpou3BoI-
HOW Ui pelleHHus 3aJay Ha HaXOXJIEHHE HauOOJbIIEro, HAUMEHb-
LIEr 0 3HAYEHUS U Ha HAXOXKAEHUE SKCTpEMyMa

Pasznea VII. IlepBooGpa3Hasi u MHTErpaJ

IlepBooOpa3Hasi u MHTe-
rpaji

O3HakoMJIEHUE C OHATHEM MHTErpajia u nepBoodpasHoil. M3ydyenue
IpaBUJIa BBIUKCIEHUS NTepBOOOpa3Hoi u Teopembl HbroToHa- Jleio-
Huna. Pemenune 3amay Ha CBsI3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUKCIIEHHE NTEpBOOOpa3HON /i AaHHON QyHKuuu. Pemenue 3anay
Ha MPUMEHEHNE UHTerpajia JUIsd BbIUMCIEHUS (PU3NUYECKUX BEIUYUH U
IJIoIaaen

Paznea VIII. YpaBHeHHs U HepaBeHCTBA

HppauuonajabHbie, 1M0-
KasaTeJIbHbIE U JIOra-
pu(pMHYECKHE HEPABEH-
CTBa

O3HaKOMJICHHE C OOIIMMHU BOMPOCAMH PEIICHUS HEPABEHCTB U HC-
MOJIb30BAaHUE CBOWCTB W rpadukoB (DYHKIUN MPH pEIIEHUH Hepa-
BEHCTB. PernieHre HepaBeHCTB U CUCTEM HEPABEHCTB C MPHUMEHEHUEM
pa3NMUYHBIX crocoOoB. [IpuMeHeHne MaTeMaTHUeCKHX METOMOB IS
peIICHUsT COEePIKATEIBHBIX 3a/1a4 U3 Pa3MYHBIX 00JacTell HAyKu U
npakTUKU. MHTeprnpeTupoBaHue pe3yIbTaTOB C YYCTOM peabHBIX
OTPAHUYECHUH

Pasnea IX. I'eomeTpus

Beenenue B crepeomMeTt-
puI0

O3HakoOMJIEHHE C TOHATUSAMHU TOYKA, MpsiMasi, JIOCKOCTh, POCTPAH-
CTBO, IE€PECEKAIOIIMECs IIJIOCKOCTH, IepeceKarouecss npsaMas u
IJIOCKOCTh; Oy POCTPAHCTBO. [[puMeHeHne akCuOM CTEPEOMETPUH
u cneAcTBusi u3 HUX. [locTpoeHne cedyeHUN M M300paKeHHU TMpO-
CTEHIINX TPOCTPAHCTBEHHBIX QUTYD.

B3anmHoe pacmnoJioske-
HHe NPSMBbIX B MIPO-
CTPaHCTBe

DopMyJIMPOBKA U MIPUBEICHUE JOKA3aTEIbCTB PU3HAKOB B3aUMHOT O
pacnonoKeHus MPSIMbIX U IIOCKOCTEN. Pacrio3HaBaHue Ha yepTexax
U MOJEJISIX PA3JMYHBIX CIIy4aeB B3aUMHOI'O PAaCOJIOKEHHUS HMPSAMBIX
M TUIOCKOCTEW, apryMEHTUPOBAHUE CBOUX CYXKJI€HUW. BhimonaHeHue
MOCTPOEHUS YIJIOB MEXAY MPSAMBIMHU, MPSAMOM U MIIOCKOCTHIO, MEXAY
MJIOCKOCTSIMM 10 ONMMCAHUIO U paclo3HaBaHue X Ha moxensx. [Ipu-
MEHEHUE NMPHU3HAKOB U CBOWCTB PACMOJIONKEHHS MPSAMBIX M IUIOCKO-
CTEH NpU pelIeHnH 3a1ad.

IMapanieabHOCTH NpA-
MBIX H IJIOCKOCTEi B
NMPOCTPAHCTBE

DopMyIHpPOBaHHUE ONPEACICHUM, IPU3HAKOB U CBOMCTB Mapasieib-
HBIX IJIOCKOCTEH, ABYTPaHHBIX WM JIMHEWHBIX yriaoB. [IpuMeHeHue
IIPU3HAKOB U CBOMCTB PAaCHOJIOKEHUS NPAMBIX U INIOCKOCTEN NpHU
pelieHny 3ajad. PemieHue 3agad Ha BBIYMCICHHE FEOMETPUYECKUX
BenMuuH. O3HaKOMJIEHHE C TIOHSATUEM NapaJlJIeIbHOr0 IPOEKTHPOBA-
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HHS U €r0 CBOMCTBAMM

IlepnieHAUKYJIAPHOCTD
NPSAMBIX U INIOCKOCTEH B
NPOCTPAHCTBeE

@opMyMpOBaHUE OMPEAECICHUHN, MPU3HAKOB U CBOWCTB MEPIEH/IU-
KYJISIPHBIX TIJIOCKOCTEN, IBYTPaHHBIX U JUHENHBIX yrios. [Ipumene-
HHE TPU3HAKOB U CBOWCTB PACIIOJIOKEHUS MPSMBIX M TIJIOCKOCTEH
NpU pelleHur 3aaad. Pemenue 3aay Ha BBIYMCIICHHE F€OMETpUY e-
CKHMX BEJIMYMH.

Yriasl 1 paccToAHUSA

OnuceiBaHNE pacCTOSTHUS OT TOYKM 1O IUIOCKOCTH, OT HPSIMOM 10
MJIOCKOCTH, MEXKIY IIIOCKOCTAMH, MEXKIY CKPEIIUBAKOIIMMUCS MpS-
MBIMHU, MEXAY MPOU3BOJILHBIMU (PUTypamMH B MPOCTpaHCTBE. Brrumc-
JIEHUE JUHEWHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(HU-
rypauusix, apryMEeHTHPOBAHHUE CBOUX CYXKICHUM.

MHOTOrpaHHUKHA

Onucanue U XapakKTEpUCTHUKA PA3IUYHBIX BUJAOB MHOIOTPAaHHUKOB,
NEepevMCIEHUE UX JIEMEHTOB U CBOWCTB. M300pakeHre MHOrOrpaH-
HUKOB M BBIIOJHEHHE IOCTPOEHHUS Ha H300paKEHUSIX U MOJEISIX
MHOT'OTPAaHHUKOB. XapaKTepUCTHKa U H300pa’keHUE CEUeHHsd, pas-
BEPTKM MHOIOTPAaHHUKOB, BBIYMCIICHHE ILIOLIANEH IOBEPXHOCTEH.
[TocTtpoenue mnpocTeWmMX cedeHud Ky0Oa, NPHU3MBI, MHUPAMUIBIL.
[Ipumenenue ¢akToB U cBeAeHUM U3 IaHuMeTpun. O3HaKOMIIEHUE
C BUJJaMU CUMMETPHIl B IPOCTPaHCTBE, (POPMYIMPOBAHUE O PEEe-
HUW U CBOMCTB. XapaKTEpUCTUKA CUMMETPUHN TEJI BPALEHHUS] U MHO-
rorpaHHuKoB. [IpuMeHeHne CBOMCTB CUMMETPUM IIPU PEILECHUM 3a-
nad. Vcrionb3oBaHue NMpUOOPETEHHBIX 3HAHUM IS MCCIEOBAHUS U
MOJICTMPOBaHUS HECIOXKHBIX 3a1a4. V300pa)keHne OCHOBHBIX MHO-
TOrPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB 110 YCIOBUAM 3a/1a4

BexTopsl B npocTpaH-
cTBe

O3HakoMmIIeHHE C MOHATUEM BeKTopa. M3ydueHue nekaproBoi cucte-
MBI KOOpPAMHAT B IPOCTPAHCTBE, IOCTPOECHUE O 3aJaHHBIM KOOPIH-
HaTaM TOYEK M IUIOCKOCTEH, HaXOXKJIeHnEe KoopAuHaT Todyek. Haxox-
JIEHHE YpaBHEHHMH OKPYXKHOCTH, c(epbl, MIOCKOCTU. Brruncienue
pPacCTOSIHUM MEX]y TOYKamu. M3ydeHune CBOWCTB BEKTOPHBIX BEJU-
YUH, IIPABUJ PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIPaBUJI HAXOXKJICHHUS KOOPAMHAT BEKTOpA B IIPOCTPAHCTBE, IMPAaBUII
JICICTBUH C BEKTOpPaMH, 3aJaHHBIMM KoopauHatamu. [Ipumenenue
TEOPUH TpPU pEUICHUM 3aJad Ha JCHCTBUSA ¢ BeKTopamu. M3yuenue
CKaJIIPHOTO MPOU3BEIECHUSI BEKTOPOB, BEKTOPHOI'O YpaBHEHUS IpSs-
MOM M INIOCKOCTH. lIpuMeHeHue TeopuM IpH pPEIIEHUU 3a1ad Ha
JEHCTBUSA C BEKTOPAMH, KOOPAUHATHBIA METOJ, IPUMEHECHHUE BEKTO-
POB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U paccTosHuil. O3HaKoMIIeHuE
C JI0Ka3aTeIbCTBAMHM TEOPEM CTEPEOMETPUU O B3aUMHOM PACIOJIO-
YKEHUU IPSMBIX U MIJIOCKOCTEN C UCIOJIb30BAHUEM BEKTOPOB.

O0bEéM MHOTOTPAHHUKA

H3yueHnue TeopeM O BBIYMCIEHUU oObeMa Kyba, mapaiiesenuiena,
NAPAMHUJBI U IPYTMX MHOIOIPaHHUKOB. Pelienue 3amay Ha npume-
HeHre (GopMys BBIYHCIEHUS 00BEMOB MHOTOIPAaHHUKOB. O3HAKOM-
JICHHE C METOZOM BBIUHCIICHUS! 00HEMOB MHOTOT PAHHUKOB.

Tena Bpamenust

O3HakoMJIeHHE C BHJAMHU TeJl BpalleHus, (HopMyIMpOBaHHE HX
OINpEeNENeHN U CBOMUCTB. DOPMYIMPOBAHUE TEOPEM O CEUEHMH IlIapa
IUIOCKOCTBIO U INIOCKOCTH, KacaTeNbHOH K chepe. XapakTepucTHKa U
n300paskeHre TeJ BpallleHHsl, UX pa3BEpTKH, ceueHus. Pemienue 3a-
Jla4 Ha TIOCTPOEHHUE CEUEHU, BBIUNCICHUE JJIMH, PACCTOSIHUI, YTJIOB,
mwomaaer. IlpoBegeHne moka3aTeNbHBIX PacCy:KACHUM MpHU pelie-
HuM 3ana4. [IpuMeHeHne CBONCTB CUMMETPHUM NpU PELIEHUHU 3ahad
Ha Teja BpallleHWs, KoMOuHaiuio Teil. M3o00paxeHne OCHOBHBIX
KPYTJIBIX TE€N U BHIMOJHEHHE PUCYHKA MO YCIOBHUIO 33aa4H
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ILnomaam noBepxXHOCTH
H 00bEMBI KPYIJIBIX TeJl

O3HakoMJIeHHE C MOHATUAMM IUIOIAAM U O00beMa, aKCHOMaMHU U
cBoiicTBamMu. PelleHue 3agad Ha BBIYMCICHUE IUIOIIAACH IJIOCKUX
¢uryp ¢ mpUMEHEHHEM COOTBETCTBYIOIIUX ¢(opMyl U (aKTOB M3
wiaHuMeTpun. M3ydenue Gopmys 1 BBIYUCIEHUS IIOIAAECH MO-
BEPXHOCTE MHOI'OTPAaHHUKOB W Tei BpamieHus. O3HaKOMJIEHHE ¢
METOJIOM BBIYMCIICHUS IUIOIIAAN MOBEpXHOCTH cepsl. Pemenue 3a-
Jlad Ha BBIYMCIICHHE TUIOIIAAEH MOBEPXHOCTH U 0OBEMOB MPOCTPaH-
CTBEHHBIX TEJl.

Pa3gea

X. KomOnHaTOpHKa M TEOPUsI BEPOSITHOCTEH

Cay4aiiHble ONbITHI,
cJIiy4aiiHble COOBITHSA U
BEPOSITHOCTH COOBITHIH
DJieMeHThl KOMOMHATO-

PUKH

O3HaKOMIIEHHE C MOHATUSAMH KOMOMHAaTOPUKH: Pa3MEIIEHUSIMHU, CO-
YeTaHWsIMU, NEPECTAHOBKAMU M (opMylamMH ISl UX BBIYUCIICHUS.
W3yuenue mpaBuia KOMOMHATOPUKU M MPUMEHEHUE MpPU pEIICHUU
KOMOMHATOpHBIX 3ajad. PemieHne KOMOMHATOPHBIX 3a/ad METOAO0M
nepebopa M 1o npaBwily yMHOKeHHUs. OObsICHEHHE U NPUMEHEHUe
(dopMys 1151 BBIYMCIICHUS pa3MELIeHUH, IepeCTaHOBOK U COUYETaHU I
npu pemeHuu 3anad. O3HakomseHue ¢ OuHomoM HeloToHa M Tpe-
yroiasHukoM Ilackamd. PemeHue mpakTM4eCKUX 3a7ad C HCHOJb30-
BaHUEM IOHATHM M NpaBUI KOMOMHATOpUKH. M3ydeHue Kiaccude-
CKOT'O OIPENEJICHHs] BEPOSATHOCTHU, CBOMCTB BEPOATHOCTH, TEOPEMBI O
CyMMe BeposiTHOCTell. PaccMoTpeHre npuMepoB BBIUUCIEHUS BEPO-
ATHOCTEH. Perienne 3aa4 Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITHIA.

Onepauuu HaJx MHOKe-
CTBAMM M COOBITHSIMMU.
CiokeHne 1 YMHOKeHHE
BEPOSITHOCTEM. Y CJI0B-
Has BeposTHOCTH. He3a-
BHCHMBbIE COOBLITHS

O3HaKkOMJIEHHE C TIOHSATUSMU MHOXKECTBa, MEpecedeHre, o0beIuHe-
HUE MHOXXECTB U COOBITUH, TPOTUBOIOIOXKHBIE COObITUSA. M3yueHue
MOHATHUSL YCJIOBHAsI BEPOSATHOCTh. Pemienue 3amay, ucrnonb3ysa Gop-
MYJIy YCIIOBHOW BEPOSITHOCTH.

Cepuu nocJiefoBareb-
HBIX UcnbITaHuii. Mcnbi-
tanus bepuyaian. Cuy-
YyaliHblil BLIOOP U3 KO-
HEYHOH COBOKYNHOCTH

O3HakOMJIEHHE C TOHATUSIMH OMHApHBIN CiTydailHbIi onbIT. Pemenue
NPAKTUYECKUX 3aJ1a4 Ha CEpPUI0 HE3aBHUCUMBIX HMCHBbITaHMM. M3yde-
Hue ucnsiTanuil bepuysmm. ITonstue ciydaiiHoro BbiOOpa U3 KOHEU-
HOHM COBOKYITHOCTH.

CayuyaiiHble BeTHYMHBI
U pacnpejaeaeHust

O3HaKoOMJIEHHE C IOHATHSIMU CquaﬁHaH BCJIIMYMHA, PACIIPCACICHUC
BCPOATHOCTHU, MATCMATHUYCCKOC OXHUIAHUC, AUCIICPCHUA. I/IsyquHe
OMHOMHUHAJILHOI'O H TCOMCTPHYICCKOI'O pacClpecaciCHus cnyqaﬁHoﬁ
BeIM4YKUHEL Pemienue 3aJa4 Ha HaXO0XICHUC MaTCMATHUYICCKOI'O OXH-
AaHus, TUCIIEPCUHU U CTAHAAPTHOI'O OTKJIOHCHUS. I/I3yquHe CBOICTB
MAaTCMAaTUYCCKOr'0 OKUJaHWA U AU CIICPCUU.

DJIeMEeHThI MaTeMaTH4e-
CKOH CTATHCTHUKH

O3HaKkOMIIEHHE C ITOHATUAMU T'€HEepaabHasi COBOKYITHOCTb U CIIydai-
Hasi BbIOOpKa. 3HAKOMCTBO C BBIOOPOYHBIMHU XapaKTEPUCTUKAMH.
OneHka cpeaHero U AMCIEPCUU T'€HEPAIbHOM COBOKYNHOCTH C I10-
MOIIBI0 BBIOOPOYHBIX XapakTepucTHK. OleHHBaHHE BEPOATHOCTEU
COOBITHH TI0 BBIOOPKE. BBIYUCIICHHE TOBEPUTEILHOTO HHTEPBAIA JIJIs
OLICHKH T'€HEPAJIbHOMN CpeHen

4.3. Kputepum oueHKH pe3yJbTaTOB 00y4eHHs

4.3.1. Kputepuu olleHKH JK3aMeHa

OueHka 3K3aMeHaTopa,
YPOBEHb

Kpurepun
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«OTJINYHO», BHICOKHH
yYpOBEHb

OOyuaromuiics  MoKa3ajl  MPOYHbIE  3HAHUS  OCHOBHBIX
MOJIOKEHUH y4eOHOW MUCHUILIMHBI, YMEHHE CaMOCTOSITEIbHO
pCIHaTI) KOHerTHI)IC HpaKTHqCCKHC 3aga4du HOBLIHICHHOﬁ
CIIO)KHOCTH, CBOOOJ/IHO HCITOJIB30BATh CIIPABOYHYIO JIHTEPATYPY,
JeJIaTh 00OCHOBAHHBIE BBIBOIBI

«XOpPOIIIO», TOBBIIIEHHBII
YPOBEHb

OOyuaromuiics  moka3ajl  MIpPOYHbIE  3HAHUS  OCHOBHBIX
MOJIO’)KEHUH y4eOHOW NHCUUILIMHBI, YMEHHE CaMOCTOSITEIHLHO
pelaTh KOHKPETHBIE MMPAKTUYECKUE 3aJaul, IIPEyCMOTPEHHbIE
pabouell mporpamMMmoii, OpUEHTHPOBATHCS B PEKOMEHIOBaHHOM
CIIPaBOYHON  JUTEpaType, yMEET MpPaBWIBHO  OLEHUTH
MIOJIYYEHHBIE PE3YIIbTATHI.

«yIOBJIETBOPUTEIBHOY,
IIOPOTOBbIN YPOBEHb

OOyuaromuiics MoOKa3ajl 3HaHUE OCHOBHBIX TOJIOKEHUM
y4eOHOW JMCUUIUIMHBI, YMEHHE TMOJIYYUTh C TIOMOIIBIO
IIperoiaBaTess IIPaBUIIHOE pelieHue KOHKPETHON
IPaKTUYECKOM 3aJaud U3 4HuciIa MpPedyCMOTPEHHbIX paboueil
IIPOrpPaMMOM, 3HAKOMCTBO C PEKOMEHOBAHHON CIIPaBOYHOU

«HCYIOBJICTBOPUTCIILHO»

IIpu orBere oOyuwaromerocss BbIIBWINCh CYIECTBEHHBIE
npoOesibl B 3HAHUSAX OCHOBHBIX IOJIOKEHHUH  y4ueOHOM
JUCLUILIMHBI, HEYMEHHE C MOMOILBIO IPErnoAaBaTes MoIyYuTh
MIPaBUJIBHOE PEIICHHE KOHKPETHOM IMPAaKTUYECKOW 3aJadu U3
yuciaa IMpeIyCMOTPEHHbIX pabouell mporpamMmoil y4deOHoMH
JUCLUILINHBI

4.3.2. Kputepum oueHKkHu 11 pepeHIIHPOBAHHOIO 3a4eTa

O1ieHKa 3K3amMeHaropa,
YPOBEHB

Kpurepun

«3auyTeHo (OTJINYHO)», BbI-
COKHUH ypOBEHb

00yYaroIHiics TITyOOKO U TPOYHO YCBOMII BECh MPOTPAMMHBIN
Marepuall, MCUYEPHBIBAIOLIE, IOCIEA0BATEIBHO, IPAMOTHO H
JIOTUYECKU CTPOWHO €ro M3Jaraer, He 3aTPYIHSETCS ¢ OTBETOM
IpYU BUJIOM3MEHEHHUH 3aJaHMsI, CBOOOHO CIIpaBJIseTcs ¢ 3aja-
YaMU U MTPAKTUIECKUMHU 3aJaHUSMU, TTPABUIHLHO 00OCHOBBIBACT
MPUHSTHIC PEIICHHS, YMEET CaMOCTOSTEIbHO 00001IaTh U U3-
Jarath MaTepuall, He JOMycKasi OIHOOK.

«3a4TeHo (XOpOIII0)»,
TIOBBIIIEHHBIN YPOBEHb

0o0yJaroMiicss TBEPAO 3HAECT MPOrPaMMHBIM MaTepual, Ipa-
MOTHO M N0 CYLIECTBY M3JIaraeT €ro, He JOMyCKaeT cyuie-
CTBEHHBIX HETOYHOCTEW B OTBETE HA BONPOC, MOKET MPABUJIb-
HO MPUMEHATh TEOPETUUECKUE MOJIOKEHUSI U BIaJeeT HE00X0-
JMMBbIMH YMEHHUSIMU U HaBBIKAMU TIPU BBITOJHEHUU MPAKTHY €-
CKHUX 3aJaHuH.

«3a4yTeHo
(YIOBJIETBOPUTEIBHO)Y,
MOPOTOBBII YPOBEHB

00yYaIOLINIICsl yCBOMI TOIBKO OCHOBHOW MaTepHal, HO HEe 3Ha-
€T OTAENBHBIX JeTalle, JOMYyCKAET HETOYHOCTH, HELOCTaTOYHO
npaBUIbHBIE (DOPMYIHPOBKH, HapyIIA€T MOCIEAOBATEIBHOCTh
B M3JIO)KEHUU MPOrpaMMHOIO0 MaTepuajia U HUCHBITHIBAET 3a-
TPYIHEHUS B BHIIOJHEHUU MTPAKTUYECKUX 3aJaHUM.

«He 3auteno
(HEy1OBJIIETBOPUTENHHO)»

0o0y4JaronMiicss He 3HAET 3HAYMTEILHON YacTH MPOTrPaMMHOTO
MaTepHalia, JOMyCKaeT CyIIeCTBEHHbIC OMMOKH, ¢ OOIbITMMHU
3aTPYAHCHHUAMU BBITIOJIHACT MPAKTUYCCKUEC 3alaHUA, 3aJa1U.

4.3.3. Kputepuu o11eHKH NPOMeKYTOUYHOM aTTecTaluu

OrneHka, ypoBEHb

Kpurepun

((OTJ'II/ILIHO)), BBICOKUH YPOBCHb O6yqa}omm710${ IMMPaBUJIbHO OTBCTUJI HA TCOPCTUICCKUC
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Bornpockl. IToka3an oTinyHble 3HAHUS B paMKax ydeO-
HOro Mmatepuana. [IpaBUIBHO BBINOJHMUI TMPaKTHYE-
ckue 3ananus. [lokazan oTiMyHbIe YMEHUS U BiaJICHUS
HaBbIKAMU MPUMEHEHMs MOJYyYEHHBIX 3HAHUN U yMe-
HUH NpU pelIeHrHy 3aJa4 B paMKax y4yeOHOro MaTepu-
ana. OTBETHJI HA BCE JOMOJIHUTEIbHBIE BOIIPOCHI

«XOopo1o», MOBBIIIEHHBIH YPOBEHb

OOyuaromuiicss ¢ HEOOJBITUMU HETOUYHOCTSIMU OTBE-
THJI Ha TeopeTudeckue Bompockl. [Tokazanm xopormme
3HaHHUS B paMKax ydeOHoro martepuana. C HeOOIb-
[IAMHA HETOYHOCTSIMHU BBITTOJHUJ MPAKTHYECKUE 3a]1a-
Hus. [Tokaszan xopoiue yMEHUsSI U BJIaJICHUS HaBbIKa-
MU MPUMECHCHHS MMOJTYYCHHBIX 3HAHUW U YMEHUU TPH
pellieHuy 3a1a4y B paMKax ydyeObHoro marepuana. Ot-
BETHJI Ha OOJILITMHCTBO JIONOJHUTEIBHBIX BOIIPOCOB

«Y IOBJIETBOPUTEIILHOY, 0a30BBIN yPO-

BCHb

OOyuyaromuiics ¢ CyIIECTBEHHBIMU HETOUYHOCTSIMH OT-
BETHJI Ha TeopeTruueckue Borpockl. [lokasan ynosie-
TBOPHUTEIIbHBIC 3HAHUS B PAMKax y4eOHOro MaTepualia.
C cyliecTBEHHBIMU HETOUYHOCTSIMH BBINOJIHUI MPAKTH-
yeckue 3aaaHus. [loka3an ynoBieTBOpUTEIbHBIE yMeE-
HUS U BIAJCHUS] HABbIKAMU MPUMEHEHUS MOJYYEHHBIX
3HAHUU W yMEHUH IpH pelIeHHH 3aJady B paMKax
yuebHoro martepuaina. JlonmycTus MHOro HETOYHOCTEH
IIPU OTBETE HA JIONOJHUTEIbHbBIE BOIPOCHI

«HeyaoBaeTBOPUTENBHO», HU3KUN

OOyuaromuiics Mpy OTBETE Ha TEOPETHYECKHUE BOIPO-
Cbl U IPU BBINOJHEHUU NPAKTUYECKUX 3aJaHUM mpo-
JIEMOHCTPUPOBAJ HEJOCTATOYHBIA YpOBEHb 3HAHWM WU

YpOBEHBb YMEHHI TpU pElIeHUH 337ad B paMKax y4eOHOro ma-
Tepuana. [lpu oTBerax Ha NOMOJHUTENHHBIE BOMPOCHI
OBLIO JOIMYIIEHO MHOYKECTBO HEMPaBUIbHBIX OTBETOB
4.3.4. Kputepuu olleHKH KOHTPOJILHBIX PadoT
OreHka, Kpurepuu
YpoBeHb
«OTJIMIHOY, BRICOKHUI PaGoTa, BbITONIHEHHAS TOTHOCTHIO €3 OMMOOK U HEJOUETOB
YPOBEHb
«XOPOIIIOY, MTOBBIIIEHHBIN Pabora, BEIMOMHEHHAs] TIOJHOCTHIO, HO MPU HAMYHUHA B HEH HE
YPOBEHb Oosee ogHON HerpyOoi OMMOKK W OAHOTO HElodeTa, He Ooree

JBYX HEJOYETOB

«yIOBJIETBOPUTEIIBLHOY,
IIOPOTOBBIN YPOBEHb

OOyuaromuiics NpaBUIbHO BBINOJHWI HE MeHee 2/3 Bcei
paboThl MM AOMYCTUI HE OoJiee OAHOM Ipy0oil OIMOKU U IBYX
HEZI0YETOB, HEe 00JIee OHOM rpy0oi 1 0HOM HerpyOoil ommoKu

«HCYOOBJICTBOPUTCIILHO»

OOyuatomuiics MpaBUILHO BHIMIOJHEHO MeHee 2/3 Bcel paboThl

4.3.5. Kputepuu olleHKH YCTHOTO OMpoca

OneHka, ypoBeHb

Kpurepun

«OTINYHOY, BBICOKUHN yPO-
BEHb

BricTaBnsiercs, ecnu oOydaroImIuiics IMOCIEIOBATENLHO, YETKO,
CBSI3HO, 000CHOBaHHO U 0€301MO0YHO M3J1araeT yueOHbI MaTe-
puai; J1aeT OTBET B JIOTMYECKOW TMOCIIENOBATEILHOCTH C MCIIOb-
30BaHMEM TPUHATOW TEPMUHOJIOTHH; IOKA3bIBAET MOHUMAHHE
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CYLIHOCTH pacCMaTPUBAEMbIX MOHITHH, SBIEHUI M 3aKOHOMEp-
HOCTEH, TEOpHii, B3aUMOCBSI3€l; yMEeT BIIEIATh IJIABHOE, CAMO-
CTOSITENTFHO TOATBEP)KAATh OTBET KOHKPETHBIMH IPUMEpPaMHU,
dbakTaMu; CaMOCTOATEILHO aHAIM3UPYET U 00O0OIIAET TEOpPETH-
Yyeckuil Martepuai; CBOOOJHO YCTaHABJIMBAET MEXIPEAMETHbIE
(Ha OocHOBE paHee MPHOOPETEHHBIX 3HAHWI) M BHYTPUIIPEIMET-
HBIC CBSI3U; YBEPEHHO U 0€30MMO0YHO NMPUMEHSET MOJy4YCHHBIE
3HAHMSI B PEIICHUH HOBBIX, paHEe HEe BCTPEUABIIUXCS 3a]a4; pa-
[IMOHAJILHO HCIIOJIb3YET CIPAaBOYHBIC MAaTEpHaJbl, Y4eOHHUK, J10-
NOJHUTENBHYIO JIUTEPaTypy, NMPUMEHSET YIOPSIOYCHHYIO CH-
CTeMy YCJOBHBIX O0O3HAuCHWI TpPU BEICHUMU 3aIlUCei, COMpO-
BOXKJAIONINX OTBET; JONYCKAeT B OTBETE HEIOYETHI, KOTOpHIC
JIETKO MCMPABJIISIET 0 TPeOOBaHHIO MPETOIaBATENs.

«XOpOoI110», MOBBIIIEHHbIN
YpOBEHb

BoicTaBnsgercs, ecnu oOydaroliuiics MOKa3bIBa€T 3HAHHE BCETO
M3Yy4YEHHOro y4yeOHOro Marepuasa; JaeT B OCHOBHOM IIPaBHJIb-
HBII OTBET; yueOHBIH MaTepHall u3jlaraeT B 000CHOBAHHOH JIOT U-
YEeCKOHM MOCIIEeN0BaTENBHOCTH, IIPU 3TOM JOIYCKAeT OJHY HErpy-
Oyro ommOKy uian He Oosee IBYyX HEAOYETOB B HMCIOJIb30BAaHUU
TEPMHHOJIOTMU Y4€OHOTO MperMeTa, KOTOpble MOXET HCIPABUTh
CaMOCTOSTEINIbHO; aHATM3UPYET U 0000IIaeT TEOPETUUESCKUN Ma-
Tepuai; cobJ0aeT OCHOBHbIE MTPaBUa KyJIbTypbl YCTHON pedH;
IPUMEHSET YIOPAJOUYECHHYIO CHCTEMY YCJIOBHBIX O0O3HAa4YCHMM
IIPY BEACHHUHU 3alUCEN, COTPOBOXKIAIOIIUX OTBET.

«Y IOBIIETBOPHUTEIILHOY, Oa-
30BBbII YPOBEHb

BrictaBnsiercs, ecnu oOydaromuics: JEMOHCTPUPYET YCBOEHHE
OCHOBHOT'O COJIepXKaHUsl y4eOHOro MaTepuaja, UMeeT MpoOeJbl,
HE NPENATCTBYIOUIME AAaJIbHEUIIEMY YCBOEHUIO y4eOHOro Mare-
puana; IpUMEHSIET MOIy4YEHHbIE 3HAaHUS IIPU OTBETE Ha BOIPOC,
aHalIM3e MPEAJIOKEHHBIX CHUTyaluii mo oOpasily; JOMycKaer
OIMMOKNA B WCHOJIb30BAaHUU TEPMHUHOJOTUH y4€OHOTO MPEIMETa;
MOKa3bIBa€T HEAOCTAaTOYHYI0 CPOPMHUPOBAHHOCTH OTIEITHHBIX
3HaHUW U YMEHU; BHIBO/IBI U 000OIIEHHS apryMEHTUPYET cliabo,
JIONYCKaeT B HUX OWMOKM; 3aTpyJHIETCS NMPH aHaiau3e U 0000-
IIEHNH y4eOHOro MaTepHasa; JaeT HeloJHbIe OTBETH Ha BOIPO-
CBI TIpenojaBaTess UM BOCIPOU3BOAUT COJEpKaHUEe paHee Mpo-
YUTaHHOTO y4eOHOIr'0 TeKCTa, CIad0 CBA3aHHOTO C 33/IaHHBIM BO-
POCOM; HCIIONB3YeT HEYHNOPSAOYCHHYIO CHCTEMY YCIOBHBIX
0003HauEeHU IPU BEICHUH 3aIIHCEN, CONPOBOXKIAIOIIMX OTBET.

«HeynoBneTBOpUTEIBHOY,
HU3KHH YPOBEHb

BeicraBisiercs, eciin 00ydyaronmics: He pacKpbll OCHOBHOE CO-
JeprkaHue y4eOHOro Marepuana B Ipeaesiax IMOCTaBJICHHBIX BO-
MPOCOB; HE YMEET MPUMEHSITh UMEIONINECS 3HAHUS K PEIICHHUIO
KOHKPETHBIX BOIPOCOB H 33/1a4 M0 00pas3ily; JOMYCKaeT B OTBETE
0osiee IBYX IrpyObIX OIIMOOK, KOTOPHIC HE MOXKET MCIPABUTh Jla-
e TIPU TIOMOIIY O0YYAIOLIMXCS U TTPEIoaBaTelIs.

4.4, OueHovHbIe CPeCTBA IJIA MPOBEAEHHUS TEKYIIEro KOHTPOJIA yCleBaeMOCTH

Bomnpocs! 4151 KOHTPOJBHBIX PadoT

1. PesynbTaToMm okpyriieHus uncia 1,1763 ¢ TOUHOCTBIO 10 COTHIX ABJISETCS YHUCIO:

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

2. BuimmosiHuTE NENCTBUA:
a) 1 + > ; 0) 1.2 :
8 8 15 15

3. Bemmouaure neiicreus: 1,2+ (ZLOS -04 -1,5).

4. BBIOJIHUTE HEJICHUE: 11% : 3%.

5. Haiinure 3HaueHue BHIpaKEHUS:

2
(3y5) .
a) —‘/5_

1
6) 1/36 . 24— . 52;

-
[
wlo
ol
[N

6. Yopocrure: a36%a®e ©

3 5 5 1
7. Yupocrure: a*6?* 1| al?e ®

3 5 5 1
8.Ympocrute: a*s? :| al?s 8

9. Beruuciure:

a)(5+i)—2+3i),
4

0)—.

) 1+i

10. Haitaute 06macth onpeaenenus GyHKINN U 00IacTh 3HAYeHNH QyHKINH p = /16 —x° .

11. TTpoBepbTe PYHKIMIO HA YETHOCTD ¥ = X'+ X.

12. Haiinmute Hymm pyHKmn y = x+/x—1

13. Tlo rpaduky HexoTopoi ¢yHkmu y= f (X) HaliAnTE MPOMEXKYTKH BO3pACTAHUS

14. TIo rpaduKy QYHKurie: »  1\nyy sovvbumainvmy s prvy e vispJACTHTE, SIBISICTCS JIH
(GyHKIUS YeTHOM MM HedeTHOW. OTBET MOsSCHUTE.

a)

yll

0)
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1 X
01
r)
Y4 /
1 /
- -
o X
E_-'

15. Tlo rpaduky dpynkuuu y= f(X), n300pakeHHOMY Ha PHCYHKE OIPEACIHTE:
a) IPOMEKYTKU BO3pAacTaHusl U yObIBaHUS JaHHOW (PYHKIIHU;
0) ec HaMMEHbIIIee 3HAUCHUE;
B) Hy/lU QyHKIUU.

16. Haiigute MHOXECTBO 3HaUEHUI (PYHKIINHU:

a) Y=2"-2;

1 X—2
0) Y= (Ej ;
1 X+1
B) Y= —(Ej :

17. Haitnute obnacth onpeneneHus: (yHKIMH:
a) y=log,(2x—6)
6) y =log, (1-4x)

3
18. Pemmre ypaBuenue: 10gz(2x-1) = 3.

1
19. PemmTe ypaBHeHue: 277" = sl
1Iog34
20. Beraucaure: 32
21. Pemmre HepaBeHcTBO: 87 > %

0,5l06,10
22. Beuuciure: 1677747

23. Pemute HepaBenctBo: 10g4(7 — X) < 3.
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24. Pemmre ypasrenne: 752 — 14 - 7* =5,
25. Pemmmre HepaBencto: 10g7 (x—1) < logz 2 + logy 3.
26. Haiiaure mponsBoHy0 QYHKINK: ¥ = X + ¢ -,

27. Haiimute 3HaYeHUE TIPOU3BOAHON (QYHKIUK: ¥y = ¢ B TOuke Xg = 0.

o 2x-1
28. HaifuTe Ipou3BOHYI0 GyHKIHH: Y = €

29. Pemnre ypaBHeHue: COS5X —C0s9X = 3sin7X,

30. Pemute ypaBHEHHE: si_n 2X = \/E -sinx. _
31. Peumre ypasuenue: SINSX - COS3X = SIN6X - COS2X.

2 . . 3
32. Pemmre ypaBHeHue: COS” X — 3SINX - COSX = Sln?.

33. Pemute ypaBHeHuUE: 53in2 X —4CosX-SinX + 30082 X=2.
34. Pewmre ypasuenue: +/3C0S2 X — SinX - cosX = 0.

; 2
35. JIoKauTe TOKIECTBO: 1-sin2a _ (l_tgaj :

1+sin 2 (1+tge
1+sin2a

cos2a
37. JIoKakuTe TOXIECTBO: 1 —sin? o — cos? o = Esinz 20

36. [lokaxxuTe TOXKIECTBO: tg (E +a)=

38. TMox kakum yraom k ocu  OX HakIOHeHa KacaTelbHas, TNPOBEIEHHAS K KPHUBOM

y:X3—X2 — 7X + 6 B TOUKy MO(Z; —4)?

Inx +2
39. Haiitn Touku 5kcTpeMyma QyHKIUM: ) = —————— .
X
40. ToxazaTts, uro pynkuus Y = X + > BO3PACTAET HA BCEW YHUCIIOBOMW MPSIMOU.
1+ X
41. auo: ¢ (X) - 2 4 2. Haiitu cymmy kopueit ypasuenus f (x) = f'(X).

y 3 y
42. Uccnenyiite Gynkumo Yy =X° — > x* +3 Ha MOHOTOHHOCTh M 3KCTpeMyMEbl. Haifnure

HanOoJbIIee 3HaUeHNEe (PYHKIIMHM HAa OTPE3Ke [—1; l].
43. Bplunuciaute MHTErpal:

2 , 2
a) I(Zx —4X + Fjdx
1

6) [ (Vx —¥x)dx
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sin 3xdx

e L

B) 0

44. Beraucnute mwiomans GUrypbl, OrPaHHYCHHON THHIAME: Y = 6+ X — X2, Y =6—2X.

45. TToctpouTts ceuenne BKL. Touku K u L — cepenunst pedep. JlokaxkuTte, 4T0 TOCTPOCHHOE
CEUEHHE — apaIeIorpamMmm.

Bl c1
‘ D1
B \
A D

46. Haiigure nnomans rpanu ADC. Pebpa AB, BD, BC — paBHBI U Bce IUIOCKHE YIIIBI IPU
BepuinHe D — npsimeble.

D
A C
2
B

47. B ocnoBanuu nupamuasl SABCD mapannenorpamum. [IpoBectu ceuenne uepe3 pedpo AD u

touky K pedpa SC. O0bsicHUTD, Kakast GUTypa MOIYIUIaCh B CCUCHHH.
S

B

48. IToctpouTts ceuenue miockoctbio PTN, rae Touku P u T — cepenunnl pedep AS u BS.

OObsacHUTH, Kakas (Gurypa noay4yusiach B CEYECHUU.
S

B
49. TToctpouTth ceueHue miockoctero NMP.
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50. MocrpouTs ceuenne ACP, rie P — cepenuna pedpa. O0bsiCHUTD, Kakas (pUrypa moryquIach

B CCUCHUMU.
Bl

C1l

D1

Al M

YcTHbIi onIpoc

1. Yro takoe oObIKHOBEHHas! 1poOb? 3anuch OOBIKHOBEHHOM poOu. OCHOBHOE CBOMCTBO
npoou. [IpuBecTr mpuMepsl.
2. CnoxxeHue u jeneHne oObIKHOBEHHBIX Apoleli ¢ pa3HbIMU 3HameHarensimu. [IpuBectu

IIPUMEPHI.

3. YMHOXeHHE M BBIYUTaHHE OOBIKHOBEHHBIX Jpo0eil C pa3HBIMH 3HAMEHATEISIMHU.
[IpuBectu mpumepsl.

4. Yto Takoe aecsaTuaHas npo0s? 3anuck gecaTuaHoun apoou. [IpuBectu npumepsl.

5. CnoxeHue U JeneHue AecaTuIHbIX 1pooeil. [IpuBectu npumepsl.

6. YMHOXEHHE 1 BEIUMTaHHE IECATUYHBIX Jpooeit. [IpuBecTu mpumeps.

7. Yto Takoe anredpanyeckas qpoos. [IpuBecT npumepsl.

8. OcHoBHOE CcBOMCTBO anredpandeckoit 1podu. [IpuBectu mpumMepsl.

9. Cnoxenue u nenenue anredpandeckux apodeit. [lpusectu mpumepsl.

10.
11.
C JII0OOBIM

Brruntanue u ymMHOXKeHuUe anredpanueckux npooeii. [IpuBectu npumepsl.
Yro Takoe CTENeHb ¢ HaTypaJbHBIM MokazaTeneM? CTeneHb MOJ0KUTEIbHOIO Yncia
nokaszateneM. CTerneHb OTPULIATENIFHOTO YKCJIA C YeTHBIM Ioka3atesneMm. CTeneHb

OTpHULATCIBHOI'O YKUCJia ¢ HCUCTHBIM ITOKA3aTCIIEM. HpI/IBCCTI/I IIPUMCEPHIL.

12.
13.

CBolicTBa CTENEHHU € LEIbIM NoKa3aTeneM. [Ipusectu nmpuMepsl.
Uro Ttakoe ypaBHeHue? KopHu ypaBHeHus? UTO 3HAUUT pelIUTh ypaBHEHUE?

[IpuBectu mpuMepsl.

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

AnropuTMm peleHus ypaBHeHuil. [IpuBectu npumepsl.
AAroputMm peleHus IpodHoro ypaBHeHus. [IpuBectu npuMepsl.
KBanpatsblii kopeHb. Apupmernueckuil KBaapaTHbI KOpeHb. [IpuBecT npumepsl.
CaoiicTBa apudmeTnueckoro kpajapatHoro kopus. [Ipusectu npumepsl.
YpaBHeHUE X’ =au ero kopHu. [TpuBecTr npumepsl.
CaoiicTBa KBajipaTHBIX KopHel. [IpuBectn npumep.
Kybuueckuit kopenb. [IpuBecTr mpuMeps.
JaiiTe onpeneneHye YUCIOBON (PyHKIIHMH.
Yro Takoe apryMeHT QyHKIIHH?
Yro HazbIBaeTcss 00J1aCThIO ONpeaeaeHus QyHKIIUH?
Uro Takoe 001acTh 3HaAUCHUS QYHKIIHH?
Uro Ha3bIBaeTcs rpadukoM QyHKIUU?
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40
41

Kakue npeobpasoBanus rpaduxoB pynkuuii Bel 3Haere? [lepeuncnure.

Jaiite onpeneneHue 4€THONW (HyHKIUU.

Kakas ¢pyHkuus HazpiBaeTcsi HEUETHON ?

HazoBute ocobeHHOCTb rpaduka 4€THONW QyHKIUU.

KaxkoBa ocobenHOCTh rpaduka HeuéTHON QyHKIHH?

Kakas pyHKIHS Ha3bIBaeTCS MEPHUOIUYECKON?

Kakas pyHkuust Ha3pIBaeTCs BO3pacTarolleil Ha MHOKecTBe P?

Kakas ¢pynkuus HazpiBaeTcst yobIBaromieid Ha MHOXXecTBe P?

Kaxkas Touka Ha3bIBaeTCs TOYKOM MUHUMYyMa (QyHKITUN?

Kakas Touka Ha3bIBaeTCs TOUKOM MakcuMyMa (QyHKITUH?

Kaxk na3pIiBaroTcst TOUKM max v min?

CoopmynupyiiTe onpeaeneHne Joraprugma, OCHOBHbBIE CBOMCTBA Jiorapu (pMoB.
UYro Takoe paguaHHas Mepa yria?

ChopmynupyiiTe OCHOBHBIE TPUT OHOMETPHUECKHE TOXKIECTBA.

. Permenne mpocTerdmmx TpUrOHOM ETPUYECKUN YPABHEHH .

. Haiite ompeneneHue Mmpou3BOAHOM (QYyHKIMH, cHOPMYIHPYHTE OCHOBHBIE MpaBUIIa

I epeHInpOBaHNUS.

42
43
44
45

4

. YpaBHEHHE KacaTeJIbHOU K rpaduKy QyHKIIHH.

. CchopmynupoBaTh cBOMCTBA Mapaieenureaa

. Jlate onpenenenue terpasapa. Haszeate ero sanemeHTsl

. JlaTb onpenenenue napaunenenunena. Hazpare ero 3jeMeHTs

.5. OeHOYHbIE CPeICTBA AJIsl MPOBEACHHUA MPOMEKYTOYHOM aTTecTAlUM
Bonpocsl 1Jis MTPOMEKYTOYHOM aATTEeCTANNN

1. Ilenpie ¥ palMOHAJILHBIC YHCIIA.

2. JleficTBUTEIIbHBIC YK CIA.

3. [IpuOmmKeHHbIE BBIYUCICHUS .

4. KoMIlJIEKCHBIE YHCIIa.

5. ApudmeTnyeckue orepamnuu Hajl KOMIICKCHBIMU YHCIIaMHU.

6.
rpaukoB

OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HaueHUil; rpaduk (QyHKIUH, MOCTPOECHUE
GyHKIMI, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

7. MOHOTOHHOCTB, YETHOCTb, HEUETHOCTh (DYHKIIHH.
8. Obnacth onpeneneHus U 00J1aCTh 3HAYCHUIH 00paTHON PYHKIIUH.
9. I'pacpuk oOpaTHOH (HyHKIHH.

10. Kopens n-oii creneHwu.

11. KopHu HaTypaJbHOI CTENEHH U3 YKCiIa U UX CBOMCTBA.

12. TIpeoOpa3zoBaHue HppPAITMOHATBHBIX BHIPAKCHUM.

13. Crenenu ¢ panMoOHaIBHBIMH MTOKA3aTENSIMH, KX CBOHCTBA.

14. IIpeobpazoBaHue CTENEHHBIX BbIPAXKEHUM, NCIIOIb3YsI CBOWCTBA CTEIEHEM.

15. Crenenu ¢ nelCTBUTENLHBIMU TOKA3aTEMSIMHU, KX CBOWMCTBA..

16. Jlorapudm. OcHOBHOE J0rapru(MUIECKOE TOXKIECTBO.

17. JlecaTHYHBIC U HATYPAJIbHBIEC JIOTapPU(PMBI.

18. TlpaBwiia aeicTBuUl ¢ TorapuMaMH.

19. Onpenenenue noka3aTenbHON (YHKIMH, €€ CBOWCTBA U rpaduK.

10. Onpenenenus norapupMuyeckoil pyHKINHU, €€ CBONCTBA U Ipa(UK.

21. PemeHune nDpoOCTEHINMX T[OKA3aTeNbHBIX U JIOrapu(PMUYECKUX YpaBHEHUH U
HEpaBEHCTB.

22. PanuanHas Mepa yria.

23. CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YUCJIA.

24. OCHOBHBIE TPUTOHOMETPUYECKUE TOXK/IECTBA.

25. ®opMy bl TPUBEICHHUS.

26. CuHyC ¥ KOCUHYC JIBOIHOTO yTJa.
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28. ApKcHHYC, apKKOCHHYC, apKTaHI€HC YUCIIa.
29. [IpocTeiimme TPUTOHOMETPUIECKUE YPaBHEHUSI.
30. Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpauKH.

Bomnpocs! aJs 3k3aMeHa

. IIpenen nocnenoarenbHocTH. [1penen GyHKIuu.
. IlonsiTue o mpousBogHON (PYHKITNH, €€ TEOMETPUUECKUN 1 (PU3NIECKHII CMBICIT.
. IIpon3BosiHbIE CYMMBI, Pa3HOCTH, IPOU3BEIEHHS, YACTHOTO.
. IIpon3Bo/IHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIHH.
. YpaBHEHUE KacaTeIbHOM.
. Bospacranue u yOpiBaHne QyHKIMU. DKCTpEeMyMBbl (yHKINU.
. Bropas npousBoaHasi, ee reoMmeTpu4eckuil M pu3NIECcKuii CMBICI.
. [IpuMeHeHne MPON3BOIHON K MCCIIEAOBAHHIO (DYHKIMI U ITOCTPOCHUIO TPaHKOB.
. IIpuMepsl MCIOJIB30BaHUS MPOU3BOAHON JUI1 HAXOXKACHHUS HAWIY4LIEro PEIICHUs B
IPUKJIAJHBIX 3a/1a4ax.

10. IlepBooOpa3Hasi, paBUIO HAXOXKIEHUS, OCHOBHOE CBOWCTBO IIEPBOOOPA3HOIL.

11. HeonpeneneHHslil ¥ ONpeeIeHHbIA U UHTErpall.

12. ®opmyna Hetorona—JleiiOHuia. Berancienne nHTErpaios.

13. [IpumeHeHne ONpeAesIeHHOTO HHTErpaia sl HAXOXKIEHUS IO KPUBOJIMHEWH O
TpaIeLuu.

14. PaBHOCHJIBHOCTh YPaBHEHUH.

15. OcHoOBHBIE NpUEMBI pEIICHUS ypaBHEHUM (pa3fioKeHHWE HAa MHOXXHUTEIN, BBEICHHUE
HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, IpaQUUECKUN METO).

16. Cucremsbl ypaBHEeHUN. PABHOCHIIBHOCTD CUCTEM YpPaBHEHUM.

17. PaBHOocusibHOCTH HepaBeHCTB. O01acTh AOMYCTUMBIX 3HAUYEHUI HEPaBEHCTB.

18. OcHOBHEBIE TPUEMBI PEIICHUS] HEPABEHCTB.

19. OcHOBHEBIE TOHATUS KOMOWHATOPUKH.

20. 3a1aum Ha MOJICYET YKCIIa Pa3MEIeHUH, TEPECTAHOBOK, COYCTAHHA.

21. CobbITHE, BEpOSITHOCTh COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposTHocTel. [lonstue
0 HE3aBHCHUMOCTH COOBITHIA.

22. llpencraBneHue NaHHBIX (TaOMWIBI, aUarpaMmbl, rpaduKu), BBIOOpKA, CpeIHEe
apudmernueckoe, MeauaHa, Moaa paaa. Ilonarue o 3agagax MaTeMaTHYECKON CTaTUCTUKU

23. B3anMHOe pacroioeHHe MPSMBIX M IUIOCKOCTEH B TPOCTPaHCTBE.

24. CnoxeHre 1 BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. Kommnanapasie
BEKTODA.

25. KoopuHaThl TOUKH M KOOPAUHATEI BekTopa. CKallipHOe IPOU3BEICHNE BEKTOPOB.

26. IIpusma. [Ipsmas u HakinoHHas npusMa. [IpaBuiibHas npusma.

27. Napannenenunen. Kyo6.

28. lMupamupa. [IpaBuibHas nupaMuaa. Y cedeHHas nupamuaa. Terpasap.

28. Hnnmmuap v KoHyc. Y cedeHHBIH KOHYC.

29. lap u cdepa, UX ceUCHHUS.

oO~NO O WN P

©

3amaHuda 1J15 JK3aMeHa
3aganue Ne 1. Hauana MareMarTu4ecKoro aHaJau3a
1. Haiiaute npousBoanywo ¢yukiuu 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 u300pakeHbl rpaduku (yHKIHUNA U KacaTelbHbIE K HUM B TOUKE d. YKaKUTE
(byHKIMIO, TPOU3BOIHASA KOTOPOM B TOUKE @ paBHa 1.
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Ay /
y=f(x /
} / 1
// Cl-l 01 x
1)
A
y
yzg(x
1 /
0 - a {
11 X
i
2) 1
A
y Jaut
“y=h(x)
1
o /[ _
g a X
=1
3)
Ay
1
-1 1 N _
ALRRE! X
=1
y=p(x)
4)
. . x —18
3. Haligure 3HaYeHre NIPOM3BOAHON QYyHKIMH Yy = BTOUKE X, =— 3.
X

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

4. Halinute npou3BoiHy0 GYHKIMU Y = e* + 3X2.
1) y'=xe* 1+ 6x

2) y'=eX+ X3
3) y'=e* + 5x°
4) y'=e” + 6x

5. Oyukius y = f(X) 3amana Ha npoMexyTke [—6; 4]. YKaxnuTe MpoOMeKyTOK, KOTOPOMY
MPUHAJIEKAT BCE TOUKH SKCTPEMYMA.
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1) [ 6; 0] y 4
2) [0; 4] y=1(x)
3)[-2;3]

H[-3;1 /
) [ 1 \ / \\’

6. [Ipu nBMO>KEHUU Tema \\ / 10
npsiMoi paccrosinue S (B _
MeTpax) OT Ha4aJbHOU N TOYKH
JIBYDKCHUS U3MEHSIETCSI o
3aKOHY

3

S(t) = g —t?+t-1 (t— Bpems nBkeHus B cekyHaax). Haliaure ckopocTs (M/¢) Tena uepes

v

/
N

4 CCKYH/bI ITOCJIC HavaJIla ABUXKCHUS.
1) 1,75;

2) 7,5;

3) 3;

4)9.

7. Bouucnure 3HaueHUE MPOU3BOAHOM QYHKIUH ¥ = SIN X — 2x B To4ke xo = 0.
1) 1;
2) 0;
3) -3;
4) -1.

8. Haiinute 3HaueHue npousBogHol GyHkuuun Yy = X- e* B Touke Xo=1.
1) 2e;

2) €

3)1+e;

4)2 +e.

9. lns dyskmmu y = 2 COS X HaiiauTe neppoodpasHyro, rpaduK KOTOPOil MPOXOAUT Yepes3

TOUKY M(g; 24).

1) Y =2sinx+24
2) Y =2sinx+ 22
3) Y =-2sinx+ 26
4) Y =2c0sX+ 22

10.Ykaxute nepsoobpasuyto Gpynkuuu f(X) =2 —sinX.
1) F(x) = 2x — cosx

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

3) F(x) = 2x + cosx

4) F(x) = 2 + cosx

3aganue Ne 2. YpaBHeHHsI M HEPABEHCTBA

1. Kakoe u3 ypaBHeHI/Iﬁ SABJISACTCA )IpO6HO-paHI/IOHaJ'IBHI)IMZ
2
X
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2x% -3x _
13
x-3 4.
;1

2) 1,

3) =
2x+1

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

x> x-1 1
2. Pemmnrte ypaBHEHHE — + —— = — .
2 6 2

1) 2;
2) -1,
3) 1;
4) 3.
1 1
3. Pemurte ypaBHeHue —+ —— =0:
X X-4
1) -2;
2) 5;
3) 2;
4) -1.

4. Ha pucynke n3o0paxeHbl rpaduku QpyHKIHMA
y=f(x) u y=g(X), 3a1aHHBIX HA IPOMEXYTKE

[-3; 6]. YkaxkuTe MHOXECTBO BCEX 3HAUCHUH X, JUISI
KOTOPBIX BBINOJHsAETCS HepaBeHCTBO f (X) > g (X).

1)[-1,5]
2)[-3;-2] v [4; 6]
3)[-3;-1] U [5; 6]
4) [-2; 4]

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

D[—m—;}u[2+w)
o[ 31
@(—4—%}u[2+w)
4)@-;—%}u[2+w)

5. Pemnte HepaBeHCTBO

l 3x-7
6. Pelmnte HepaBeHCTBO (g) >0,04.
1) (=05 3)

s[5
3)(3; + )
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3
7. Pemmre HepaBenctBo 52 —1> 0.

2
1) | ==

3

o[-

2) —oo'2
'3

2
)| =+
3

2
4) | —;+©
3

8. Pemmre nepasenctso log, (2 —0,5%x) > 1.

1) [0; 4)
2) (- 0; 0]
3) (4; + )
4) (4; 6]
3apnanue Ne 3. 'eomerpus
1. B KaKuX IIOCKOCTSIX JIEKAT OCHOBAHHUSI IPU3MBI?
a) B IPOTHBOIMOJIOKHBIX;
0) B MOOBIX;
B) B Iapajlie/IbHbIX.

2. Kakoe HanmeHsbI1Iee YnCc0 pedep MOXKET UMEeTh Tpu3ma’?
a) 3;
0) 6;
B) 9.

3. [Ipopomxkure npemioxenne: OcHOBaHUS yceuEHHOM MUpPaMUBL. ..
a) paBHbIC MHOT'OyT OJIbHUKH;

0) mo100HbBIE MHOT OyT OJIbHUKH;

B) JIFOOBIE MHOTOYTOJIbHUKH.

4. bokoBbie péOpa MPU3MBHI. ..

a) OHU TapaJuIeIbHBI MEXIY COOOI;

0) OHU IEPIEHIUKYJIIPHBI OCHOBAHUIO;
B) OHU PaBHBI U MAPaJIJICIbHBI.

5. CKOJIbKO TMaroHajieid UMeeT rapaJsuiesienumne?
a) 4,

0) 12;

B) 6.

6. Kakoit MHOrOrpaHHHUK UMEET 7 TpaHei?

a) CeMUYTollbHas TUPaMU/IA;

0) NATHYTrOJIbHAS TPU3MA;

B) IIECTUYT 0JIbHAS MUpaMUa U NATUYT OJIbHAS IIpU3Ma.

7. Kakomy MHOTOrpaHHUKY IPUHAIJICKUT cieaytomiee cBoicTBo: "KBanpaT Auaronanu paBeH
CyMMe KBaJIpaToB TPEX ero usmepeHui"?

a) mapa’juieNenuIeny;

0) mpsAMOMY TapaJuIeICIUIICY;
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B) IPSIMOYT'0JIbHOMY TapaJjuleenuneny.

8. MHOrorpaHHuUK, COCTaBJIEHHBIN U3 MIECTUYTOJIbHUKA U HIECTU TPEYTOJIbHUKOB, HA3bIBAETCS
a) IIECTUYTOJLHON TTPU3MOM;

0) MEeCTUyroJbHON MUPaMUION;

B) YCeuE€HHOI nMUupaMuon.

9. Anodema - 3TO BBICOTA ...

a) BBICOTA MPABHIILHON MUPAMHU/IBI;

0) BbIcOTa OOKOBOI I'paHU MPABUIBLHONW MTUPAMHU/IBI,
B) OOKOBOI I'paHu JIt000I THPaMUIBIL.

10. B ocHOBaHMH TTPU3MBI PABHOCTOPOHHUI TPEYTOJIbHHK, & OOKOBBIC TPaHH -
napajuieniorpaMMel. Takas mpu3ma sBISIETCH. ..
a) HAKJIOHHOM
0) MpaBUIILHOI;
B) TIPSIMOMA.
11. Jlanbl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa jqymHa oTpe3ka AB?
a) v 113
b)

c) v

wl 4
| &l &l

oo
frry

d) -
e) 2132
12. YxaxuTte napy KOJUIMHEAPHBIX BEKTOPOB:
a) @(1;4;5) y b(0;8;-1]
by @(2;8;-1)  b(4;16;-2)
¢) @(0;0;0) 4 b(8;4;3]
d) @(1;2;2) » b(-1;2;2)
e) G(1;-3;4)  b(4;-3;1)
13. MoryT 1 BEeKTOPbI ObITh KOJUTMHEAPHBIMU, HO HE paBHBIMU?
a) n1a;
b) Her;
C) HE IOCTaTOYHO JaHHBIX.

-+

14. Bextop M(4;—8;6] oproronanen Bexropy ! . Vkakure KoopAuHaThl BekTopa 1 :

a) ﬁ{—l,‘—E;—3]

b) n(1;2;3)
C) ﬁi—2,2,4]
d) i(2;—-2;—4)
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e) ﬁl:_z;_z;4l|
15. BeruuciauTh KOOpaAuHATEI cepeaunnl orpeska AB, ecian A(-10; 2; 3) u B(0; 16; -7).
a) l::S!I_B;E]

d) (5:9;-2]
g) (—10;14;-4)

16. Uemy paBeH MOAYyJIb BEKTOpPA MN , ecmu M V3:42;350 N 12435302505

a) 1§

O
N—r
-
[a—
Ll

c)ml

d) vv3++2
e) 15—#—15

17. Tpu kakom monoxutesrom N sexropsr 051y (=2in+1; =21 oproronamsub?
a)-2;1;b)1;¢)1; 2;d)2;e) -2.

18. JIBa pebpa npsMOyroJibHOro napauienenumneaa pasuel 10 u 3, a o6beM napasuienenumnena
paBen 360. HaiiTi niomniaabr moBepXHOCTH 3TOT0 MapaJulesiorpaMma.

19. Ecin xaxaoe pedpo Kyda yBeIuyuTh Ha 1, TO MJI0MaAb €ro MOBEepXHOCTH yBenuuuTcs Ha 90.
Haiitu pebpo xyba

20. BokoBsle peOpa MpaBUIILHOM MU PaMH/IbI B3aUMHO TIEPIECHIUKY IS PHBI, K&KI0€ U3 HUX PaBHO
6. Haiitu 00beM mupaMu/sl.

21. PeOpa npaBmwiIbHOT O TeTpa’apa paBHbI 4. HaliTu tutomanp cedeHus:, MpoXoIsIero yepes
CepeIMHBI YEeThIpeX ero pedep.

22. Pannyc OCHOBaHMS IWJIMHJpA paBeH 3 cM, a ero oopasymoimas - 7 cM. Halitu niomiane
OCEBOI'0 CEUEHHUS.

23. Jlanbl nBa mapa. Paguyc BToporo mapa B 7 pa3 MeHbIIe paguyca nepBoro. Bo ckoibko pa3
IUIOIIAIh ITOBEPXHOCTH MEPBOTO MIapa OOoMbIIIe MIIOMAAN TOBEPXHOCTH BTOPOro?

24. Tlnomaab MOBEPXHOCTH NEepBOro mapa B 49 pa3 Gosblie 0N TOBEPXHOCTH BTOPOTO
mapa. Bo ckoibpko pa3 00beM nepBoro mapa oosibiie 00beMa BTOporo?

25. B nnnmunapudeckuii cocyn Hamuau 10 ky6. cM Boabl. B BOJly MOTHOCTBIO MOTPY3UIIH JI€Tab.
[Ipu 5TOM ypOBEHBb KUJIKOCTH B cocy/e yBenuuuics B 2,4 pa3a. Haiitu o6bem getanu (B Ky0.
cM).

3aganue Ne 4. DineMeHThl KOMOMHATOPUKH U TEOPUH BEePOSITHOCTE M

1. Mimeercs Tpu Tpynmbl CTYAEHTOB: B mepBoil 11 denmoBek, BO BTopoil 18 wyenoBek, B
TpeTbeit 20 yenoBek. KonmnuecTtBo crnmocob6oB BeIOOpa TPOMKH CTYAEHTOB, B KOTOPOU MO OAHOMY
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CTYACHTY U3 KaX/0i IpyIIbl, paBHO. ..
1.11-18-20;
5 11+18+ 20 .
T
3 11-18-20 ;
3
4.11+18+20.
2. Yucno cnocoOO0B MOCTaBUTh 5 4ETIOBEK B OYEPEIb PaBHO. ..

3. B cioBe «WORD» wmenstor mectamu OykBBI. Torja KOJHMYECTBO BCEX BO3MOXKHBIX
Pa3IMYHBIX «CJIOBY» PABHO...
1.8;
2.16;
3.4,
4,24,

4. B xopoOke 6 1iBeTHbIX KapaHjauei. Uucno crioco6oB BEIOpaTh TpU U3 HUX PABHO. ..
5. Uucno cnoco6oB BbIOpaTh U3 rpyiiel B 20 CTyI€HTOB CTApOCTY U 3aMECTUTEIIS PAaBHO. ..

6 U3 smuka, rae HaxoauTes 15 meraneit, npoHymepoBaHHBIX OT 1 10 15, Tpedyercs BIHYTH

3 mertainu. Torga KOJIMYECTBO BCEBO3ZMOXKHBIX KOMOMHAIAI HOMEPOB BBIHYTBIX IeTalie paBHO...
151
T121
151

3h121
3.3
4.151.
7. Uucno Tpex3HAayHBIX YHCEN, KOTOPbIe MOXHO COCTaBUTh M3 YETBHIPEX KapTOYEK C
uudpamu 1, 2, 5, 7, paBHo...
8. BpocatoT nBe MoHeThl. CoObITHE A — «Tepb Ha mepBoil MoHeTe» U B — «iiudpa Ha BTOpOit

MOHETE» SIBJISIFOTCS. ..

1) coBMecTHBIMHU

2) 3aBUCUMBIMHU

3) HECOBMECTHBIMHU

4) HE3aBUCUMBIMHU

9. JIBa cTpernka Mpou3BOJAT 110 OJTHOMY BHICTpely. BeposTHOCTh monaianus B LeNb Mep-
BOT'0 ¥ BTOpOro crpenkos paBHsl 0,8 1 0,75 coorBeTcTBeHHO. Toraa BeposSTHOCTh TOIO, YTO L€
OyzeT mopakeHa, paBHa. ..

1) 0,40

2) 0,95

3) 0,55

4) 0,60

10. UrpanbHas KocTh OpocaeTcs ouH pa3. Torjaa BeposITHOCTh TOTO, YTO Ha BEPXHEH
IPaHU BBINAJIET HE MEHEE MSITH OYKOB, PaBHA...

1) 1/6

2) 1/2

3)1/3

4) 5/6

11. Ha ntunedepme ecTb TONBKO Kyphl M TyCH, IpUYeM Kyp B 4 pa3a OoJbllie, 4eM rycei.

HaiinuTte BepOsSTHOCTD TOT0, UTO CIy4aiiHO BEIOpaHHAS HA ATOH (epMe MTHIA OKaKETCs

rycem.

10,4
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2)0,2

3)0,5

4) 0,6

12. B crane 50 kopos. 13 Hux 15 kopoB 1-if mopoasl, octanbHble — 2-i nopoabl. Haligurte
BEPOSATHOCTH TOT'0, YTO CIIy4ailHO BRIOpaHHAsI HA CTaJla KOPOBA OKa)KeTcs 2 -i MOPOAbI.
1)0,4

2)0,5

3)0,6

4) 0,7

13. Ha cknanie umeeTcst 6 MHKEHEPHBIX B 5 OyXTralnTepcKUX MUKPOKaIbKYISITOPOB B O~
HaKOBBIX ynakoBkax. CiydaiiHeIM oOpa3oM 0epyT 4 ynakoBku. HaliTu BepoATHOCTH TOrO,
YTO B HUX OKa)KETCs 2 MHKEHEPHBIX MUKPOKAJIBKYJIATOPA;

14. B cnyyaiiHOM 3KCHiepUMEHTE MOHETY Opocuiu TpH pa3a. KakoBa BeposSTHOCTh TOTO,
YTO OpeJl BhINAJl POBHO [Ba pa3a?

3aganusa s 1udPpepeHMPOBAHHOTO 3a4eTa
3aganue Ne 1. Unciia ¥ BLIYMCJICHUSA

1. Beimosinute neicTBys: 81 + 2& —3-

4 7
1 5

3. Brimmosaure neicrsus; — - — = —,

8 9 16
8,4

28-12

5. Hano: z; =3+1, z, =-1+3i, Toraa Moay/b MPOU3BENCHUSI | Z; - Z, | paBeH ...

2. BrlnonauTe neicTBus: 13 3,

4. BRIIOJIHATE OECTBUA:

6. Kommiekcnoe umcino 1+2i B TpuroHoMeTpuueckoit dopme r(COS(p+iSin (p) umeer
MOJZYJIb, PABHBIH ...
15
2) /3
31
4) \5

3ananue Ne 2. @ yHKIUH, UX CBOiicTBa U rpaduKu

1. Ha onHOM U3 clieAyomuX pUCYHKOB U300 paXeH rpaguk HeueTHOW (PyHKLIHU. YKaKUTE 3TOT

PHUCYHOK.

1)

A

]
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2. YKa)XUTe MHOXECTBO 3HAYCHUI
¢byHKIIUY, TPadUK KOTOPOH n300pakeH
Ha PHCYHKE.

1) [-3;,7)

2) [-3, —2] U [2; 5]

3) [-4; 3]

4) [-4;, -1)u(-1 3]

3. Haitnure o61acts onpenenenns pynkmn  f (X) =

1) [0; 3) U (3; +»)

2) [0; +o0)

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

4. Vkaxute rpaduk QyHKIMH, BO3pacTaromei Ha otpeske [—3; 2].

1) y

Y

2)
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3)

5. Ykaxute rpadyKk HEYETHOH (PyHKIIHH.

y A

1)

=

2)

y A

\
\

3)

/
[SEN

4)

3ananue Ne 3. KopHu, cTenenu u Jiorapugmsi
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w
N[~

1
9m?2

-m
1. Yopocrute BoipakeHue:

m—3

1) 9m’
2) 9m
3)9

]
m6

2. Berancnre: Y4827 .
1) 36;
2) 18;
3) 6;
4)12.
2 4
3. IpesicTaBbTe B BH/E CTENCHH BhIpakeHune: 59 53
8
1) 259
8
2) 59
3) 257

4) 52
3

4. Berancmre: 252 —0,25.
1) 37,25;
2) 14.75;
3) 124,75;
4) 26,25.

5. YpocTuTe BhIpaskeHHue: 3\] 25b2 3 5b4 .

1) 5b?
2) 25b

3) ¥5b2
4) 5b

6. Haiizute 3HaueHue Boipaxerns 10g 5 b, ecn logs bi=o.

1) 27
2) 6;
3)3;
4) 12.
7. Beraucure: log, 0,04+ 2log, 5.
1) 0;
2) 3;
3)-1;
4) log,5.
8. Haitnure 3nauenune log,(9b), ecmmlog, b=5.
1) -8;
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2) 10;
3) 7,
4) 25.

0,5x-1
9. VkaxuTte NpoMexyToK, KOTOPOMY NMPUHAIEKUT KOPEHb YPaBHEHUS (— =4.
8

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

10. YkaxuTe mnpoMexyToK, KOTOPOMY MPUHAIEKUT KOPEHb YpaBHEHUS

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

1) (— o0, —1)
2) (-1,0)
3) [-1,0]
4) (0; +oo)

11. Cpenu 3a1aHHBIX QYHKIUN YOBIBAFOIIIMMH SIBJISTFOTCSI:

T X
DY :(gj

3) Y3 = 57
X+3
T
4) Ya = _(EJ
5) y5 — 2X+1 . 3
6) Yo =—2"

12. Vkaxure rpadux Gynkuuu, 3agannoit gopmymnoin  y =0,5".

. X
13. VKa)uTe MHOKECTBO 3HaueHnii pynkmun: Y =2 + 5.

1) (5; + );
2) (0; + o),
3) (— o0; + o0);
4) (7; + o).
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14. Jlorapupmuueckoii He sBIsieTCs QYHKLNS, 3aJaHHas (HOPMYIIOH:

1) y=Ilog, x

2
2) y=log ; V/x
3) y=2"
4) y =log, |X|
5) y=|ogﬁx

12
6) y:|090,5 (_X)
15. Jlns xakod W3 yKa3aHHBIX (YHKIIUH OOJIACTBIO OMPEACICHHS SBISETCS TPOMEKYTOK

(2;+oo)
1) y=log,(x—-3)

(
2) yzlogz( j
(

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

16. YkakuTe pUCYHOK, HA KOTOPOM H300pakeH rpaduk GyHKIHH

a) y:|091x;
n

N | x

6) y=Ilog, x.
1)

[ )
v
>

2) y

3)
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4)

11

5)

1 p /-'
é » X
1

17. ®ynkuus 3agana rpaguxom:

y

A

10

0 /1 > X
Vkaxure 001acTh OIMpCACIICHHUA:
1) (—o0;+0)

2) (0;+0)

3) (0]

4) (1; + oo)

5) [1; +oo)

18. YkakuTe BCe 3HAUCHUS apryMeHTa, TIpH KoTophix dynkuus Y =19 (X + 2) +1g (3 - X)

OIIPC/CIICHA:
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19. Haiinure MHOXecTBO 3Hauenuit pynaximuu Y =0,5+109,, X :
1) (—o0;+0)
2) (—;0,5)
3) (0,5;+x)
4) (—0;0,5)U(0,5;+x)
5) (0;+)
20. I'paduk Ppynxuwnn Y =109 1 X MOXeT ObITh mOTy4eH u3 rpaduka ynkuun Y = log, x:

3
1) cuMMeTpUYHBIM 0TOOpakKEHUEM OTHOCHUTENILHO ocu Oy ;
2) CUMMETPUYHBIM 0TOOpaKEHUEM OTHOCUTENHLHO ocH OX ;
3) cxaTtreM OTHOCHTEIhHO ocu OX |
4) pacTsKe€HHEM OTHOCUTENbHO ocu OX ;
5) ocTaHeTcs TEM XKe.
21. Ha oqHOM U3 pUCYHKOB H300paxeH rpadux ¢pynkunn Yy = log 3 X.

YKaXuTe 3TOT pUCYHOK.

yA
|
1\
X
ol 1 g
1)
7
1 om—"
o[ /1 X
|
2) '
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yA
1
ol 1 x
3)
yA ]
|
1
0l 1 X
4)

3ananue Ne 3. OCHOBbI TPUTOHOMETPHH
. . T
1. Ynpocrute Beipaxkerne Sin a.Sin 2o + COS(E + o) + COS oL COS 20, -

1) 0;

2) 2cosa,

3) cosa + sina;
4) cosa — sina.

2. YIIpOCTHTE BBIPAKEHHE 3COS2 X+ 35in2 X—06.
1) 1;
2) -5;
3) 3;
4) -3.
1 V4
3. Haiinute tg o, ecmu COS.=—= m 5 <a< 0.

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

T
4. Pemnte ypaBHEHUE COS(E + Xj =

17T
”1E+7zn, neZ

1) (-1)
2) i%+27m, ne”Z

17T
”1§+7zn, neZ

3) (-1)

4) (—1)”%+7zn, neZ
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[EEN

5. Pemmite ypaBHeHue SIN3X = =.

2

N ("X, 7
) (-1 9+3n,ne
2) i%+2—3nn, neZ

N (—NnN".T T
) (-1 18+3n, ne”Z
T 27
4) += 4 £=
) 9+ 3n, ne’Z

8. Haiigute kopeHb ypaBHeHHS SIN2X — 4C0SX = 0, mpuHaaaexarui otpesky [2m; 3m].

) Iz

3
5n

2) 2
On
3) 4
13=n
4) 6
9. YkaxuTe Hanbonsiee 3HaueHue Gpynkuun Y =1—C0S3X .
1)1,
2) 2;
3)0;
4) 4.
10. Ha pucynke nzobpaxket rpaduk GyHKImm:

A

N
w
XY

1
1
1
1
]
]
|
)
1
1
1
1
]
:
3 I+

» X
bt d T z 2
2 2, 2 2
1) y =CtgX;
2) y=sinx;
3) y=1ox;
4) Y =-1gx;
5) y=1tg2x.
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11.YéTHas nan HedéTHAs GyHKuMsa | (X) =1+coSX?

1) uérnas;
2) Heu€THas;
3) Hu 4y€THAs, HU HEYETHASL.

12. Haiigute MHOXKECTBO 3HAUCHUN QYHKIMH y =SiNX+2 .
1) [-1; 1]

2) [0; 2];

3) [1; 3];

4) [2; 3].
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Hpunaoxenue 1

JIncr neproguveckux npoBepox padoyeii nporpamMmsl
U HHpOpMAaL¥s 0 BHECEHHBIX M3MEHEHHAX

JlomkHOCTHOE JINITO,
IIPOBOAMUBIIIEE IIPO-

IToTpeOHOCTH
B KOPPEKTUPOBKE

Wndpopmarnust 0 BHECEHHBIX

JHara YKa3aHHUEM COOTBET-
Bepky: ©.1.0., M3MEHECHUAX
CTBYIOIIMX Pa3/IeIIOB
JOJDKHOCTD .
paboueil mporpamMmsl
CKoppeKTHpOBaHbl  JUTEpa-
a TYpHBIC€ HMCTOYHHMKH, JJICK-
[Ipencenareins
. TPOHHBIC  TOJHOTEKCTOBBIC
PEeAMETHOMN .
(p ) I1.3.2 pecypcsl Hayunoii 6ubmmo-
[IUKIIOBOM
[IpoTokon I1.3.3 teku BI'AY.
KOMUCCHH 10 CIICIIH-
Nel ot OOGHOBJICHBI CBEIEHUS O MPO-
anmpHOCTH 35.02.05
29.08.2023 r. | Pabouas mporpamma | TpaMMHOM oOOecriedeHun 00-

aKTyaJIM3UpOBaHA
i 2023-2024
y4eOHOro roaa

mero
CMOTPCHBIL
BCACHUA

Ha3HAYeHUS,
[IOMEIIEHNS IS
00pa3oBaTeLHOTO

nepe-

nporecca
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