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Pabouas mporpamMma aucuuiuinHsl «MaTemaTika» pa3paboTaHa Ha OCHOBE:

®enepanpHOro 3akona ot 29.12.2012 r. Ne 273-®d3 (pexn. ot 16.04.2022 1.) «O6 obOpazo-
BaHuu B Poccuiickoit denepanumny;

denepalbHOr0O rocy1apcTBEHHOro 00pa30BaTeIbHOr0 CTaHAapTa CpelHero odIiero oo-
pasoBanus (yrBepkacH [Ipukazom MunucrepcTBa o0pa3oBaHus U Hayku Poccuiickoit denepa-
uuu ot 17 mast 2012 r. Ne 4130, pen. ot 12.08.2022 r.);

denepalbHOr0 TOCYJApPCTBEHHOTO oOpaszoBarenpHOoro crangapra (PIOC) cpeanero
npodeccruonanbHOro oopasoBanus no cnenuansHoctu 21.02.20 IpuknagHas reonesus, yTBep-
KICHHBIM ITpUKa3oM MuHuncrepcTBa nmpocsemienus Poccuiickoit @enepannu ot 26.07.2022 r. Ne
617;

[TpumepHoii paboyeild mporpaMMbl cpeaHero oduiero oopazoBanus «MaremaTtrnka» (Oa-
30BBI YPOBEHB)

IIpumepHoii mporpaMmbl BocnuTaHMs (0n00peHa penieHueM (eaepaJbHOTro y4uyeOHOo-
METOJIMYECKOro 00beTMHEHHUSI 110 001eMy o0pa3oBanuio, mpoTokost oT 02.06.2020 r. Ne 2/20).

CocraBureib: Cmupuna H.T'.

PaGouas mporpamma paccMOTpeHa W yTBEp)KJIE€Ha Ha 3aceJaHuM Kadeapbl TYMaHHTAPHBIX U
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1. MACHOPT PABOYEM ITPOT'PAMMBbI JACIUITINHBI
C00.01.03 «kMaTemaTHKa»

1.1. O6sacTh NpUMEHEHHUsI IPOTPAMMBI

Pa6ouast mporpamma mucrumimabl CO0O.01.03 «MaTtemaTrka» SBISETCS YaCThIO OCHOB-
HOW mpodeccuoHanbHON 00pa3oBaTEIbHON MPOrpaMMbl MOATOTOBKU CIIEIIMAIMCTOB CPEIHETrO
3BeHa 1o crenuaabHocTH 21.02.20 «IIpukiaaHast Teoae3nsy .

1.2. Mecro nucuunjunsl B cTpykrype OIIICC3

Hucuunmuaa  COO.01.03  «Marematuka»  siBiasiercd  yueOHOW — AMCHMILIMHOM
o0s13aTeNbHON TIpeMeTHON obnactun «Matematuka u nHpopmatukay O®I'OC cpegnero odmrero
obpa3oBaHMs U 0a30BON ITUCHUILUIMHON 001eo0pa3oBaTenpHoi noarotoBku CIIO u peanusyercs
B | 1 Bo |l cemecTpax mpu cpoke moay4eHus: CpeaHero npodeccuoHaIbHOro 0opa3oBanus 3 rojaa
n 10 mecsues.

1.3. He.]'[l/l H 3a1aY1 JUCHUIIJIMHBI, INIAHUPYEMBIC PE3YyJIbTAaThl OCBOCHHUS y‘leﬁHOﬁ
JUCHMILIMHBI .

Heapro gucuummasl CO0.01.03 «MaremaTtuka» SBISAETCS Pa3sBUTUE NPEICTABICHUN O
COLMAJIbHBIX, KYJIBTYPHBIX M  HCTOPUYECKUX (aKTOpax CTAHOBJIEHMS MAaTEMaTHKU;
(dbopMHUpOBaHUE  JIOTUYECKOTO,  aJrOPUTMHYECKOIO M MAaTEMaTUYeCKOro  MBILUICHHS;
¢dbopMupoBaHUE YMEHHMH NPUMEHATh IMOJYYEHHBIC 3HAHUS IpPU PEIICHUHM pa3IM4YHBIX 3a/ad;
¢dbopMHUpOBaHUE NPEICTABICHUA O MaTeMaTHKe KaK 4YacTh OOIIeYeIOBEYECKOH KYJIbTYpBI,
YHUBEPCAJIBHOM SI3BIKE HAyKH, MO3BOJIIOIIEM OINMCHIBATh M M3Yy4yaThb pPEAJIbHBIEC MPOLIECCHl U
SIBJICHUS.

VYuebnas nucnummHa COO0.01.03 «MartemaTuka» OpHEHTHpOBaHa Ha JOCTH)KEHUE
CIIEAYIOLIMX 3a1a4:

— chopMUpOBaTH LIETIOCTHOE TMPEACTAaBIEHHE O MAaTeMaTUKE, €€ PO B COBPEMEHHOMN
CUCTEME 3HaHUM U MUPOBOU KYJIbTYPE;

— M3Yy4YUTb OCHOBHBIE MAaTEMAaTUYECKUE IIOHATHS, HCIOJIb3yEeMblEe UL OIHMCAHUS
pa3IU4HBIX IIPOLECCOB U SBJICHUN;

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

IInannpyemble THYHOCTHBIE Pe3y/abTAThl 0CBOCHHS Y4eOHOM JUCHUIIIUHBI:

— c(OPMHUPOBAHHOCTb MPEJCTABIEHUN O MaTEMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CpEICTBE MOZAECIMPOBAHHUS SBJICHUI U ITPOLIECCOB, HEAX U METOIaX MaTEMaTUKH;

— IIOHMMaHHE 3HA4YMMOCTH MAaTEMAaTUKH [UId Hay4yHO-TEXHHUYECKOrO Iporpecca,
cOpMHUPOBAHHOCTb OTHOLICHUS K MaTeMaTHKe KaK K 4YacTH OOIIeueI0BEYEeCKOH KYJbTYpbl
yepe3 3HAKOMCTBO C UCTOPUEHN pa3BUTUS MaTEMATHUKHU, 3BOIIOIIMEN MaTEMATUYECKUX UEH;

—  pa3BUTHE  JIOTMYECKOI'O  MBIIUICHUS, I[POCTPAHCTBEHHOTO  BOOOpPaXKEHHS,
AITOPUTMHUYECKOHN KYJIbTYpPbl, KPUTHYHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOIMMOM I Oy yIiei
podeccuoHaIbHOM AeATeNbHOCTH, IS IPOJOJDKEHUS 00pa30BaHUs M caMOOOpa30BaHuUs;

— OBJIQJICHHE MaTEeMaTWUYeCKUMHU 3HAHUSAMHU U YMEHHSIMH, HEOOXOJUMBIMU B
MIOBCEHEBHON JKHU3HHU, JUIsI OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAyYHbIX JUCHUIUIAH U
JUCUMIUIMH TPOQECCHOHANBHOIO IUKJIa, Uil IMOJy4eHHs oOpa3oBaHHMs B OO0JacTAX, He
TpeOYyIIMUX YrIIyOJIeHHONH MaTeMaTH4eCKOU MOATOTOBKH;

— TOTOBHOCTh M CIOCOOHOCTh K 00Opa3oBaHHIO, B TOM YHCJIE€ CaMOOOpPa30BaHUIO, Ha
MPOTSHDKEHUHM BCEH JKM3HM, CO3HATENbHOE OTHOIIEHHE K HENPEephIBHOMY OOPa30BaHHUIO Kak
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YCIIOBHIO YCIEIIHON MPo(eCcCHOHATBHOM U O0IIIECTBEHHOM e TeIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEJIBHOH TBOPUECKOW W OTBETCTBEHHOMU
NEeSITENIbHOCTH;

— TOTOBHOCTb K KOJUICKTUBHON paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTeabHON, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-1CCIIe0BAaTEIbCKOM, TPOEKTHON U APYTUX
BHJIaX JICATEIBHOCTH;

— OTHOIIEHHWE K TpodecCHOoHANbHONW IesATEIbHOCTH KaK BO3MOXXHOCTH YYacTHS B
peIlIeHUH INIHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX ITPOOIIEM.

I[Inanupyemblie MeTanpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS YUeOHOH TUCUUTLIHHBI:

— YMEHHE CaMOCTOSITEIIbHO OINPEAENsITh IENU JEeATeIbHOCTH U COCTaBJISATH IJIAHBI
NESITEIPHOCTH;  CaMOCTOSITEJIbHO — OCYIIECTBJIATh, KOHTPOJIMPOBATH W  KOPPEKTHPOBATH
JeSITEIbHOCTD; UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JIJISl JOCTUXKEHUS MTOCTABICHHBIX IIEJIeH
U peasn3aliy MIAHOB JeATEeIbHOCTH; BEIOUPATh YCHEIIHBIE CTPATErMH B PA3IMYHBIX CUTYAIUX;

— yMEHHE MPOAYKTHBHO OOIIATbCA M B3aWMOJAEHCTBOBAaTH B IMPOIECCE COBMECTHOMN
NesITeNbHOCTH, YYMUTHIBATh MO3MIMH JAPYTUX YYACTHUKOB JI€ATEIbHOCTH, 3P HEeKTUBHO
paszperaTh KOHQIUKTHI;

— BJaJeHHE HaBBIKAMHM II03HABATENbHOW, Y4eOHO-HCCIEAOBATEIbCKOW M MPOSKTHOU
NESTEIbHOCTHA, HAaBBIKAMU  pa3pelieHus MpoOieM; CHOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSATEJILHOMY MOUCKY METOJ0B PEUICHMs] MPAKTUYECKUX 3aJlay, IPUMEHEHUIO Pa3IMYHbIX
METOJ10B [TO3HAHUS;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIIbHOW HH(pOPMAIMOHHO-TI0O3HABATEIbHOMN
NESITEIPHOCTH, BKJIIOYAas YMEHHUE OPUEHTHPOBATHCA B PA3JMYHBIX HCTOYHUKAX WHMOpMaIm,
KPUTUYECKH OIIEHWBATh W HWHTEPIPETHPOBATH WH(OpPMAINIO, TOJIy4yaeMyl U3 pa3JIMYHBIX
HCTOYHUKOB;

— BJIQJICHUE S3BIKOBBIMH CPEJICTBAMU: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO
TOUYKY 3PEHHUSI, UCIIOIh30BATh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJaJicHHE HaBBIKAMHU I[1O3HABATENbHON pedIIeKCHU KaK OCO3HAaHHUS COBEPIIACMBIX
JEHUCTBUN U MBICIMTENbHBIX IPOLIECCOB, UX PE3yIbTATOB U OCHOBAaHUM, I'PAHHUIl CBOETO 3HAHUS U
HE3HAHMS, HOBBIX MO3HABATEINIbHBIX 33/1a4 U CPENICTB JJISl UX JIOCTHIKCHHUS;

— IEeNeyCTPEMJIEHHOCTh B TOHCKaX M MPUHATHUH PELIEHUH, COOOPa3UTEIbHOCTh U
WHTYHIUS, PA3BUTOCTh TPOCTPAHCTBEHHBIX TMPEACTABICHHUI; CIIOCOOHOCTh BOCHPHHUMATH
KpacoTy U TapMOHHUIO MHPA.

I[Inanupyembie npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS Y4eOHOM AUCHUIIHHBI:

3HATh/ IOHUMATh:

— 3HAQYEHHE MATEeMAaTHYECKOM HAyKu JJIsi PEIICHHs 3aJlay, BOHHMKAIOIIMX B TEOPUU U
IPAKTUKE; IMHUPOTY U B TO K€ BPEMsI OTPaHUUYEHHOCTh IPUMEHEHUSI MaTEMAaTUYECKUX METO/I0B K
aHaJM3y U UCCIEA0BAHUIO MPOILIECCOB U SIBJICHHUI B MPUPOJIE U OOIIECTBE;

— 3HayeHUE IMpPAKTUKM M BOINPOCOB, BO3ZHUKAIOLUIMX B CaMOMl MaTeMaTHKe JJid
dbopMUpOBaHUS W pa3BUTUS MATEMATHYECKONW HAyKH; WCTOPHIO PAa3BUTHS MOHSITHUS YHUCIHA,
CO3/aHUsl MaTEMaTHYECKOr 0 aHaJIM3a, BOSHUKHOBEHUS U Pa3BUTUSI T€OMETPUU;

— YHUBEPCAIBbHBIA XapakTep 3aKOHOB JIOTUKH MaTEMaTHYECKHUX PACCYXKICHUH, HX
MPUMEHUMOCTH BO BCEX 00JIaCTAX YEIOBEUECKOU e TeIbHOCTH,

— BEPOATHOCTHBIN XapakTep pa3IMYHbIX [IPOLIECCOB OKPYKAIOILET0 MUPA;

yMeTh:

— BBIMOJHATh apuMETUUECKHUE ACHCTBUS HAJl YMCIAMH, COYETasl YCTHBIC U MMUCbMEHHBIC
MPUEMBbI, HAXOAUTh TMPUOJMKCHHbIC 3HAYCHHUS BEJIWYWH W TOTPEIIHOCTH BBIYHCICHHUM
(abcomoTHas M OTHOCUTENBHAS); CPABHUBATH YHUCIOBBIE BRIPAYKECHUS;



— HaxOIWTb 3HAUEHUS KOPHS, CTENEHH, jJorapudma, TPUrOHOMETPUUECKUX BBIPAKEHUN
Ha OCHOBE OIPENEeHUs, HCHOJb3ys IpU HEOOXOIUMOCTH HHCTPYMEHTAaJbHbIE CPEICTBA;
[10JIb30BATHCS MPHOJIMIKEHHON OLEHKON IPU MPAKTHUECKUX pacyerax;

— BBINOJIHATH IPEoOpa3oBaHMs BbIPAXKEHUH, NpUMEHsAS (OPMYIbl, CBSI3aHHBIE CO
CBOWCTBaMU CTENEHEMH, JorapumMoB, TPUTOHOMETPHUECKUX (YHKIUI;

— BBIYHUCIIATH 3HAUCHUE (PYHKIUH 10 33JaHHOMY 3HAYECHHUIO apryMeHTa MpPU Pa3IMdHbIX
criocobax 3amanus QyHKINU;

— ONpenensTb OCHOBHbIE CBOWCTBAa YMCIOBBIX (YHKIHMH, HJUTIOCTPUPOBATH HX Ha
rpadukax;

— CTpPOUTh T'paUKM M3Y4YEHHBIX (QYHKIUH, WLIIOCTPUpPOBAaTh MO TIpaUKy CBOMCTBA
3JIEMEHTAapHbIX (QYyHKIUI;

— HMCIIOJIb30BaTh MOHATHE (DYHKUMU AJIS ONIMCAHUS M aHaJIM3a 3aBUCUMOCTEN BEIMYUH;

— HaXOJIUTh NPOU3BOJHBIE IEMEHTAPHbIX (DYHKLUN; HCIOJIB30BATh IPOU3BOJHYIO IS
U3Yy4EHUs CBOMCTB (PYHKLMH U MOCTPOEHUS TpauKOB;

— TPUMEHATh MPOU3BOAHYIO I IPOBEAEHHsS NPUOJMKEHHBIX BBIUMCIEHUH, pelarhb
3aJjauu MPUKIAJHOTO XapaKkTepa Ha HaX0XKIeHHe HauOOJIbIIEro U HAMMEHBIIEr 0 3HAYECHUS;

— BBIYUCIIATH B MPOCTEHIIMX ClydyasX IUIOM@AM U OOBEMBI C HCIOJIb30BAHUEM
OIIPE/IEIEHHOT O UHTErpala;

— peulath palMOHAJbHBIE, IOKa3aTelbHbIE, JOrapupMUUECKUE, TPUTOHOMETPHYECKHE
YpPaBHEHUS, CBOASILIMECS K JMHEHHBIM M KBaJIpaTHBIM, a TaK)K€ aHAJOrMYHbIC HEPABEHCTBA U
CHCTEMBI;

— UCMOJIb30BaTh rpauuECKUil METO PEIICHUS YPaBHEHUI 1 HEPABEHCTB;

— HW300pakaTh HA KOOPJAMHATHOW IUIOCKOCTH PEIICHUS YypaBHCHHM, HEPaBEHCTB U
CHUCTEM C JIByMsI HEU3BECTHBIMHU;

— COCTaBJATH M pEIIaTh YPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBHIC
BEJTMYMHBI B TEKCTOBBIX (B TOM YHCJIE MMPUKJIAIHBIX) 3a/1a4ax;

— pemiath MpocTedIKe KOMOWHATOPHBIC 3aJadyd METOAOM Iiepebopa, a Takke ¢
HCIOJIb30BAaHUEM U3BECTHBIX (DOPMYIT;

— BBIYUCISITh B MIPOCTEHINUX CITy4Yasx BEPOSTHOCTH COOBITHH HA OCHOBE TOJICYETA YUCIIA
HCXOJIOB;

— pemaTts IJAaHUMETPUYECKHE U TPOCTEHIME CTepeOMETpUUYECKHe 3aJadyd Ha
HaXO0XEHUE T€OMETPUUYECKUX BEIMYUH (IUIMH, YTJIOB, TUIOMIAAeH, 00bEMOB);

HCIO0JIL30BATh NPUOOPeTEeHHbIE 3HAHUS U YMEHUsI B MPAKTHYECKOMH /IeATEeIbHOCTH H
NMOBCETHEBHOM KU3HU JIJIS:

— TMPAaKTHYECKUX pacdeToB 1o (opMmysiaM, BKIOYas (GOPMYJIbI, COACPKAIINE CTCIICHH,
pajuKalbl, JIOTApU(PMBI B TPUTOHOMETPUYECKHE (YHKIMH, HCIIONB3Ys MPH HEOOXOIHMMOCTH
CIIPaBOYHBIC MATEPHAIIBI U TIPOCTEHINNE BBEIUUCIUTEIBHBIC YCTPOHCTBA;

— OIHCaHUs C IOMONIBI0 (PYHKIUU pa3jMYHBIX 3aBUCHMOCTEH, IPEACTABJICHUS HX
rpaduuecKu, HHTEpIpeTauy rpad@uKoB;

— MOCTPOCHHUSI U KCCIISIOBAHMS IPOCTEUIIINX MATEMATUISCKUX MOJICIICH;

— aHaJM3a peasbHbIX YMCIOBBIX JaHHBIX, PEJCTABICHHBIX B BUJEC TUArPaMM, rpaMKoOB;

— aHaJM3a HHPOPMALIUU CTATHCTUIECKOTO XapaKTepa;

— ucclenoBaHus (MOIETUPOBAHMUs) HECIOKHBIX MPAKTUYSCKHX CHUTyalliii Ha OCHOBE
M3YYEHHBIX (hOPMYIT U CBOUCTB (DUTYP;

— BBIYHCICHUS OOBEMOB W IUIOMIAJICH IMOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TEN TPU
pCIICHUH MPAaKTUYSCKUX 3a]1a4.



1.4. Kosim4ecTBO 4aCOB HA 0CBOEHHE Y4eOHOM JUCUMILIUHBI

YueOnasa Harpy3ka (Bcero) 340 yacoB, B TOM uucie:

- o0s13arenbHas ayAuTOpHas yueOHast Harpy3ka ooyuatomerocs - 303 yaca,
- caMocrosTenbHas pabora oOydaromierocs — 29 4acos;

- IPOMEXYTOUHas aTTeCTalus — 6 4acos;

- KOHCYJIbTalluu — 2 yaca.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1. O0BéM TMCHMIIMHBI ¥ BHABI Y4eOHOi padoThI

Buj yyeOHBIX 3aHATHIH

O0BéM yacoB

ceMecTp Hroro

1 2
YueOHas Harpy3ka (Bcero) 130 210 340
O0si3aTesibHasi ayAUTOPHAsl HArpy3Ka (Bcero), B TOM 119 184 303
qyHcJie:
- IEKIIUH 51 92 143
- IPaKTUYECKUE 3aHATUSA 68 92 160
CamocTosiTesibHasi padoTa 11 18 29
PykoBoaCTBO NPaKTHKOI
Koncyabranuu - 2 2
@opMa MPOMEKYTOUHON aTTecTAIIMM MO TUCHHIINHE 6 6
-mudGepeHIIPOBAHHBIN 3aUeT + - -
-OK3aMeH + -




2.2. Temarnuecknii njian u cogep:xanue pucuumiuabl C0O0.01.03 Maremaruka

HaumeHnoBanue Coaep:xxanue yaeOHOIro MaTepuaja, 1a00paTopHbie M NPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHAsA (:g::r
pa3ieJioB U TeM padoTa 00yyaromMXxcs
1 2 3
1 cemecTp
Pasznen |. Beenenune
Tema 1.1. Jlekuusi, ypok. MaremaTika B HayKe, TEXHHUKE, SKOHOMHUKE, MHPOPMAIIMOHHBIX TEXHOJOTHSAX M MPaKTHUYECKOH 2
BBenenue nesitenbHOCT. Llenu u 3agaun uzyuenus matematuku npu ocBoernu npodeccuit CI10 u cnennansaocteit CI1O.
Pasznea |l. Yucaa v BoIYNCICHUA
Tema 2.1. Jlekuus, ypok. Harypansubie u nensie yucna. [Ipumenenne npuszHakoB aeaumoctd nenbix yucen, HOJ u HOK, 2
HartypaabHble U HeJble |OCTATKOB 10 MOAYIIO, aaroput™a EBKiiIa st perueHus 3a/1a4 B LeNIbIX YUCIaX.
ymucaa IIpakTnyeckoe 3ansiTue. Pemienre 3a1au ¢ 1eIbIMU U HATYPaJIbHBIMHU YK CIIAMH. 4
Jlekuus, ypok. Panmonanbueie yncna. OOBIKHOBEHHBIE U JACCATUYHBIC APOOH, TTPOIEHTHI, 0ECKOHEUHBIE MEPUOH-
T 99 yeckue Apodu. JleiicTBuTenbHBIC YKcha. PannoHansHble U UppalMoHaIbHbIC Ynciaa. ApudMeTHyeckue ornepamuu ¢ 9
M eMa .. JECHCTBUTEIILHBIMU YKCIaMU. MoOayJb ICHCTBUTEILHOTO YKCIa M €ro CBOMCTBA. [IpuOImkEéHHbBIC BRIYUCIICHHUS, TIpa-
. HoKecTBo BUWJIA OKPYTJICHHUS], MPUKUIKA U OLIEHKA pe3yJIbTaTa BIYHUCICHUMN.
ACHCTBHTETLHBIX AHCeT IIpakTuyeckoe 3ansitue. [Ipumenenne qpodel M MPOLIEHTOB Iyl pelIeHUs MPUKIAIHbIX 3a1ad. IIpumenenue mpa- 4
BHJI OKPYTJICHUS ¥ MOAYJIA IEWCTBUTEIBLHOIO YMCIa IJIs1 pEIICHUS MPUKJIAIHBIX 3a/1a4.
Jlekuus, ypok. KomrekcHpie yucna. Anredpandeckas GopMa 3anmucu KOMILIEKCHOTO 4uClia. ApupMETHYECKHE
Tema 2.3. orepaluy ¢ KOMIUIEKCHBIMU YrciiaMu. M300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOPIMHATHOM TIOCKOCTH 3ajad. 4
KoMnuiekcHble unciia
IIpakTHyeckoe 3aHsATHE. ApudMeTHUEeCcKHe onepauy Hajl KOMIUIEKCHBIMU YU CIIaMH 4
Pazgen |11. ®ynkuun u rpadpuku
Jlekuusi, ypok. OyHkuus, crnocoObl 3amanus ¢yHknuu. Bzanmuo oOpatHble dyHKimu. Kommosunus (yHKIui.
I'paduk Qynkuu. DnemeHTapHbIe MpeoOpa3oBanus rpadgukoB ¢GyHkui OOJIACTh OMpENeNeHUuss U MHOMKECTBO
Tema 3.1. 3HaueHnii ¢ynkuuu. Hymu ¢ynkomm. IIpomexxyTku 3HaKomocTosHCTBa. YE€THble W HEu€THbIE (YHKIIMH. 6

@OyHknuu 1 rpapukn

[lepuonnueckue ¢yukuuu. IIpoMexyTku MOHOTOHHOCTH (GYHKUMH. MakCUMyMbl M MHUHHUMYMbl (QYHKIUH.
Haunbonbiiee 1 HauMeHblIee 3HaueHUE (PYHKIIMM Ha MpoMexyTke. JInHeliHas, KBaJpaTH4Hast U ApOOHO-TMHENHHas
GbyHKIMM DJIeMEeHTapHOe HCCIeIoBaHUE U TOCTPOCHHE IpauKOB ATHX QYHKIIUH.
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IIpakTnueckoe 3anstue. Omnpenenenne ¢yHkiuid. [loctpoenne m urtenue rpadukoB ¢GyHkuuid. WccnemnoBanue
¢byukuun. CBoOMCTBa TMHEHHOM, KBaIpaTUYHON, KYCOYHO-JIMHEHHON 1 IpOOHO-IMHEIHON (YHKIIHIA.

Pa3znen IV. Ctenenu u KOpHHM

Tema 4.1
Apudmernyeckuii
KOPEHb N-0ii CTeNeHM.
HppaunonanabHbie

ypaBHeHusi. CTeneHHas

Jlekuus, ypok. ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTETIEHU B €r0 CBOWCTBA.

IIpakTnyeckoe 3aHATHE. BblyncClieHME W CpaBHEHUE KOpHEW. BbINoiaHeHWe pacdeToB
[Ipeobpa3zoBaHus YNCIOBBIX BBIPAYKEHHH, CONEPIKAIIMX CTENEHU U KOPHHU.

C pajHKalaMHu.

Jlekuusi, ypok. HppaunonanbHble ypaBHeHHs. OCHOBHbIE METOABI PELICHUS HPPALMOHAIBHBIX YypaBHEHUH.
PaBHOCUIIBHBIE TIEPEXO/BI B PELHICHUH HPPALMOHAIBHBIX YPABHEHUM.

IIpakTnuyeckoe 3ansiTMe. PemieHue wuppanuMOHAIBHBIX YypaBHeHUH. HaxokneHue 3HauyeHUM CTEneHel ¢

palOHAJIbHBIMHU IMOKA3aTCIIAMU.

Jlexuusi, ypok. CpoiictBa M rpaduKk KOpHS N-0i CTerneHW Kak (YHKIUU OOpaTHOM CTENEeHH C HaTypalbHbIM

dyHKu s nokazateneM CrteneHb ¢ menbiM mokaszareneM. CrTeneHHas (pyHKLIMS ¢ HaTypaJlbHBIM U LEJbIM ToKa3aTeneM. Eé
CBOMCTBA M rpaduKy.
IIpakTHuyeckoe 3aHsiTHe. BblunciieHue W cpaBHEHHME KOpHEH N-oli cremeHW. IIpeoOpa3oBaHUs YHCIOBBIX
BBIpQXKCHUH, COAEpKAIUX KOPHU N-0if cremenu. VcciemoBaHue CTENEHHBIX (YHKIHMA ¢ HATYpalbHBIM M IIEIBIM
NIOKA3aTeJIEM.
Paznea V. Iloka3aresbHas, JorapupmMudeckasi, TPUroHoMeTpu4ecKue (PyHKIHHU
Tema 5.1. Jleknus, ypok. CTeneHs ¢ palMoHAJIbHBIM TMOKa3aTesneM U e€ cBoiicTBa. [lokazarenvHas QpyHkius, e€ cBOMCTBA U
Ioka3zaTenbHan rpaguk. McnonszoBanue rpaduka QyHkuuu ans peuieHusi ypaBHeHMH. IlokasatenbHble ypaBHeHUs. OCHOBHBIE
QyHKIHS. METO/Ibl PEIIECHNUS TOKA3aTEIbHBIX YPAaBHEHUM.
Iloxka3arenbHbIE . .
IIpakTuueckoe 3ansitue. Mccinenopanue nokaszareabHol QyHKINH. PelieHue nokasareabHbIX YpaBHEHUIA.
YPABHEHHS
Jlekuusi, ypok. Jlorapudpm wuucna. CpoiictBa sorapudpma. J[lecaiTuuHble M  HaATypaJibHble JOrapu@Msl.
T 5 [Ipeobpa3oBanue BbIpakeHHH, conaepxkamux Jorapugmsl. Jlorapupmuueckas ¢(yHkius, €€ cBoiicTBa U Ipaduk.
ema 5.2. .
Hcnonb3oBanue rpaduka GyHKIUH I PEIICHHs] YPaBHEHUH.
Jlorapupmuyeckas
IIpakTuueckoe 3aHsaTHe. Bpluncienue u cpaBHeHue jorapupmoB. JlorapupmupoBaHue M NOTEHUUPOBAHUE
HKI M. .
byuxn BBIPAYKEHU .
Jlorapupmuyeckue =
ypaBHEHHS Jlekuusi, ypok. Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOMABI PELICHUS JIOrapu(PMUYECKUX YpaBHEHUHU.

PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUH JIOTapHU(PMHUECKUX YPABHEHUH.

IIpakTHyeckoe 3ansaTHe. Penenue norapuMuIecKiux ypaBHEHUH.

9




Jleknusi, ypok. TpuroHomerpudeckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPHUYECKUX (YHKIHUA YUCIOBOTO
apryMmeHTa. CHHYC, KOCHHYC, TaHT€HC W KOTAaHI'€HC YHUCIOBOro apryMeHta. OCHOBHBIE TPUTOHOMETPUYECKHUE

dbopmynsl. TpuroHomerpuueckne GyHKIHH, WX CBOWCTBA M Tpaduku. APKCHHYC, apKKOCHHYC W apKTaHTEHC 6
YUCJIOBOTO apryMEHTa.
IIpakTuuyeckoe 3ansitue. PaquanHas mepa yria. Beiuucienue cuHyca, KOCHHYca, TAHT€HCa M KOTaHTEHCa YHCIa.
Tema 5.3 Pemenne 3amau Ha mpeoOpa3oBaHUE CyMMBI TPUTOHOMETPUYECKHUX (DYHKIMHA B MPOHM3BEICHHE, MPeoOpa3oBaHHE 8
MIPOU3BEJCHUS] TPUTOHOMETPUUECKUX (PYHKIHI B CyMMY.
Tpuronomerpuyeckue . .
dyHKIHM. Jleknusi, ypok. Pemenue MPOCTEHIMX TPHTOHOMETPHIECKHX YPABHEHWH M HEPaBEHCTB. Meronsl peuieHus 5
Tpuronomerpuueckue | TPATOHOMETPHYCCKUX yPaBHEHHUH. [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUM.
YpPaBHECHHS U IIpakTnyeckoe 3ansitme. PernieHue 3agad Ha MpOCTEHIIME TPUTOHOMETPUUECKHE YpPaBHEHHS M HEPABEHCTBA. 8
BbIPpaiKCHHUH [IpeoGpazoBaHre TPUTOHOMETPHUECKIX BHIPAKCHHI.
CAMOCTOATEJIBHAS PABOTA OBYYAIOLIIUXCA
CamocTrosTenbHas paboTa ¢ KOHCIIEKTaMU 3aHATHN, METOJUIECKUMU TTOCOOH MU :
- MOATOTOBKA K YCTHBIM M MMCBMEHHBIM OIIPOCaM, KOHTPOJILHBIM paboTaM, 3a4eTy, SK3aMeHY; 11
- T0pabOTKa MaTepuajoB YPOKa COCTABICHUEM CXEM, TaOIuIL;
- BBITNOJIHEHUE PAacy€TOB (10 3aJaHHBIM YCIIOBUSIM)
Bcero 1 cemectp 130
2 cemecTp
Paznen VI. Hauana mateMaTu4ecKoro aHajau3a
Jleknus, ypok. [locnenoBarensHOCTH, CIIOCOOBI 3a/laHMsl MOCHenoBaTeNbHOCTEH. MOHOTOHHBIE U OrpaHUYEHHBIE
nocjenoBaTeNbHOCTH. VicTopusi aHanmn3a OECKOHEYHO MaliblX. Apu@MeTndeckas U TreoOMeTpHuecKasl MPOrPEeCCHH.
Tema 6.1. beckoHeuHo yOwiBawomas reoMmerpuueckas mnporpeccus. Cymma OecKOHeYHO YOBIBAIOIIEH TI'€OMETPUYECKON 4
IocienoBaTebHOCTH 1 nporpeccuu. [1peaen nocnenoBaTeabHOCTH.
Nporpeccuu
IIpakTHyeckoe 3ansiTue. Yucnosas mociaenoBaTEIbHOCTb, CIOCOOBI €€ 3a/laHus, BBIUMCICHUS YICHOB MOCIEI0Ba- 4
TeIbHOCTU. Bbluncienue npejena nociaenoBaTebHOCTH.
Jlexknusi, ypok. HenpepbiBHbie (QYHKIIMM W UX cBoiicTBa. Touka paspbiBa. ACUMNOTOTHI TpadMKOB (QYHKIIHI.
Tema 6.2. CpoiictBa (yHKUMH HENpephIBHBIX Ha OTpe3ke. MeToj WHTEpBAlOB JUIsl pelieHus HepaBeHCTB. [IpuMeHeHue
HenpepsiBHbIC CBOWCTB HENMpephIBHbIX QYHKIUI A perieHus 3agad. [lepBas u BTOpas mpousBoaHble ¢yHkuuu. OnperneneHue, 12

¢pynxuuu. IlIpoussoanas

reoMeTpudeckuil U ¢u3ndeckuii cmbica mpousBofHON. [IpousBomHble aneMeHTapHbIX ¢yHkuui. [Ipon3BoaHas
CYMMBI, TPOU3BEAEHUS, YACTHOI'O U KOMITO3UIUU.

10




IMpakTnueckoe 3ausitue. IIpaBuna u Qgopmynsl nuddepeHnrpoBanus, TadbIMIIa TPOU3BOIHBIX AJIEMEHTAPHBIX

¢dbyaknui. MccnemoBanue (yHKIIMA C TOMOIIBIO TMpou3BOAHOW. HaxoxkaeHne HauOONIbIIEro, HAWMMEHBIIETO 12
3HAaYEHMS U HKCTPEMaJIbHBIX 3HAaUeHUH (DyHKIUU.
Tema 6.3. Jlekuusi, ypok. IIpuMeHeHHe NpPOU3BOAHOM K HCCIEAOBAHMIO (YHKUIMH HAa MOHOTOHHOCTb U JKCTPEMYMBI. 8
HccnenoBanue Haxoxnenne HanOoNbIIero 1 HAMMEHbBIIIET0 3HaUYEHUS HeNPEPbIBHOW (PYHKIIMH Ha OTPE3Ke.
Gynxkuuii c nomompio |[pakruyeckoe 3aHsTHe. [IpuMeHeHHE TPOU3BOIHON i HAXOXKICHUS HAWJIYUIIEro PEIICHUS B MPUKIAHBIX 8
NPOU3BOAHOM 3aJjayuax, sl ONpeeNIeHNs CKOPOCTH M YCKOPEHUs Mpoliecca, 3aJaHHOro (popmMyIioi uim rpaukoM Ha OTpE3Ke.
Pasznea VII. IlepBooOpa3Hasi u mHTErpaj
Jlexuusi, ypok. [lepBooOpa3Has, OCHOBHOE CBOICTBO nepBooOpa3HbIX. IlepBooOpa3Hble 3/1eMEeHTapHBIX (DYHKLIUH.
Tema 7.1. [IpaBuia HaxoX/1€HUs EPBOOOPA3HBIX ONpeAenEéHHOro nurerpana no ¢gopmyne Hetorona-JleitOuuna. [lpumenenue 10
MepBooGpasnasi u  |MHTEIPAIa Ul HAXOKICHHA IJIOIIA/ICH TLIOCKUX (bUryp reoMeTpu4ecKux Tei
HHTerpaji IIpakTuyeckoe 3ansiTue. Beruucnenue unrerpasion. [Ipumenenne nHTerpana K BHIYMCIACHUIO (PU3MYECKUX BEIUYHH 10
U TUIOLIA IEN.
Paszpnes VIII YpaBHeHHsl M HEPABEHCTBA
Tema 8.1. Jlexkuusi, ypok. OCHOBHbIE METO/IBI PEIlIEHHs MOKa3aTeNbHBIX U JorapuMuueckux HepaBeHCTB. OCHOBHBIE METO/IbI
HppanuoHaibHble, |pEIICHHUS UPPAlMOHAIBHBIX HEPABEHCTB. I'paduueckue MeTobl pelieHusl HppallMoOHaNbHbIX, T0Ka3aTeIbHBIX U JIOTa- 8
nokasarejibHble | pUPMUYECKHX ypaBHEHUI U HEPABEHCTB
Jorapupmuyeckue |IlpakTnyeckoe 3ansiTue. OCHOBHbIC MPHEMBI PEIICHUS MPPALMOHATBHBIX, JOTapu(PMHUUECKUX, MOKA3aTeIbHBIX U 8
HepPaBEeHCTBA TPUTOHOMETPUYECKUX HepaBeHCTB. M croabp30Banne cBOMCTB U rpauKoB (QYHKIMI 7Sl pEIIEHUS HEPaBEeHCTB.
Paznen X. I'eomerpus
Jlekuusi, ypok. OCHOBHBIE NPOCTPaHCTBEHHbIE (QUIypbl. IloHATHA cTepeoMeTpuM: TOYKa, MpsAMas, MIOCKOCTb,
npoctpaHcTBo.  IloHsATHS:  mepecekaromuecss  IUIOCKOCTH, — II€peceKaloluecss InpsMas U IUIOCKOCTB; 2
Tema 9.1. HOJTYIPOCTPAHCTBO. MHOIOIrpaHHUKH, H300pakeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX GUIyp. AKCHOMBI
BBejleHHeE B CTEpEOMETPHHU U IIEPBBIE CIEACTBUSA U3 HUX. McTopus pa3BUTHS CTEpPEOMETPUH.
cTepeoMeTpUI0 IIpakTuueckoe 3ansitue. OCHOBHbIE IpaBHJia WM300pakKeHMUsI Ha PUCYHKE IJIOCKOCTH, HapasuIeIbHBIX HPSIMbBIX
(oTpe3koB), cepeannbl oTpe3ka. CrocoOsl 3aaHus MPSAMBIX U INIOCKOCTEH B mpocTpaHcTBe. O003HAUCHHS TIPSIMBIX U 2

mockocrteid. Ceuennsi. MI300paxenne ceueHni mupaMuibl, Kyoa v MpU3Mbl, KOTOPBIE MMPOXOAT Yepe3 ux péopa.
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Tema 9.2.
B3aumnoe
pacioJioxKeHue NPSIMbIX
B POCTPAHCTBE

Jlekuus, ypok. B3aumHoe pacrnonoxeHue IpsaMbIX B mpocrpaHcTBe. CkpemmBaromuecss npsmelie. [IpusHaku
CKpelMBaKOIMXCcs MNpsAMbIX. [lapamnensHsle mpsiMble B OPOCTpPaHCTBE. TeopemMa O CyIIECTBOBAaHUU W
€IMHCTBEHHOCTH NPSAMOMN NapauieibHON AAHHOW MPsSMOM, MPOXOJAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JeXkKallen
Ha JIaHHOM mpsMoil. JlemMma O nepecedyeHnu MapajulesbHbIX NMPAMBIX INIOCKOCTBIO. [lapamiensHOCTh TPEX MPAMBIX.
Teopema o TpéX mapajuleNbHBIX NPAMBIX. TeopeMa O CKPEIIMBAIOMIMXCA MPSMBIX. YTOJI C COHAIPaBICHHBIMHU
CTOPOHAMHU. YTOJI MEXKIY NPIMBIMH.

IIpakTnyeckoe 3ansTHe. [Ipu3HAKM B3aMMHOIO pPACIOIOKEHUS MPSAMBIX. YTOI MEXAy IpsAMbIMUA. B3auMHoe
PacroJIOKEHHE NPAMBIX U IUIOCKOCTed. IlepneHauKysssp M HaKJIOHHAas K INIOCKOCTH. YTOJII MEXIy INpsSMOH H
IUIOCKOCTBI0. Teopembl O B3aMMHOM PAaCHOJIOXKEHMM IPAMON M INIOCKOCTU. TeopeMa O Tpex NepHeHIuKyspax.
IIpusHaky u cBOMCTBA NMapauUICNIbHBIX M MEPIEHAUKYISPHBIX IUIOCKOCTEH. PaccTosiHME OT TOYKHM A0 IUIOCKOCTH, OT
OpAMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, MEXAY CKPEIUMBAIOIIMMUCS TPSAMBIMU, MEKIY
IIPOM3BOJIBHBIMU (PUT'YpaMH B IIPOCTPAHCTBE.

Tema 9.3.
IMapanienbHOCTH
NPSAMBIX U INIOCKOCTEH
B IPOCTPAHCTBE

Jleknusa, ypok. IloHsTHS: mapajuieNbHOCTh MPSIMOM M TIOCKOCTA B TpOCTpaHcTBe. [Ipu3Hak napaiielbHOCTH
npsMoi ¥ mockoctu. CBOMCTBA NMapayIeIbHOCTH NMPSMOM U INIOCKOCTH. ['eomeTpryeckue 3a/1auu Ha BBIYUCICHUE U
JI0OKa3aTelIbCTBO, CBSI3aHHBIE C IIAPAJUICJIbBHOCTBIO MPAMBIX UM INIOCKOCTEM B mpocTpaHcTee. (CBolicTBa
napajuienenumnena u npuMsl. [lapannensubie miuockocty. [Ipu3Haku napaaienbHOCTH ABYX IJIOocKocTeld. Teopema o
NapajuieIbHOCTH W €JUHCTBEHHOCTH IIJIOCKOCTH, NPOXOASIIEH uepe3 TOUKYy, HE MPUHAJISKAILYI JaHHOU
IUIOCKOCTU M cleACTBUS n3 He€. CBONMCTBA MapajuIeNbHBIX IUIOCKOCTEH: O MapajuleNbHOCTH MPSMBIX IEpECceUdEeHUs
IIpU TIEPECEUEHUH JIBYX MapajuleIbHbIX IUIOCKOCTEH TpeTbel; 00 OTpe3Kax MapajjieNbHbIX MPSIMBIX, 3aKIOYEHHBIX
MEXy NapajieIbHbIMU IJIOCKOCTSIMHU; O MIEPECEUEHHUH MPSIMOM C IByMsI apaJlIeIbHbIMHU IUNIOCKOCTSMHU

IIpakTuueckoe 3ansaTHe. IlocTpoeHue cedeHHs, MNPOXOAALIETO YEpe3 JAHHYIO TMPSAMYI0 Ha YepTexe Hu
napajuieJIbHOro Jpyroil mpsmoil. Pacuér orHomenuii. [lapannenbHas NpoeKius, MPUMEHEHUE Uil MOCTPOCHUS
ceueHuil Kky0a U mapaJsuiesenumnesa.

Tema 9.4.
ITepneHAUKYJIAPHOCTD
NMPSIMBIX M IMJI0CKOCTEN

B IIPOCTPAHCTBE

Jlekuusi, ypok. IlepneHiukyasspHOCTb NpsAMON U IIOCKOCTH. [IpU3HaK nepneH uKyISpHOCTH IPSIMON U IJIOCKOCTH.
Teopema O CylEeCTBOBAHMM U €IUHCTBEHHOCTH NPAMOM, IPOXOASINEH Yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYJSIPHOM K IUIOCKOCTH. IlmockocT W nepneHAMKYJSIpHbIE KM IpsMas B MHOIOIDAaHHUKAaX.
[lepnienaukynsip u HakjoHHas. Teopema o TpEx mnepneHauKkyspax (mpsMas U oOpatHas). Yroia Mexay
CKpeumBarommMucsa npsambiMu. [locTpoenue ceueHuil KyOa, NpU3MblL, NPaBUIBHOM NHpaMUAbl C IOMOIIBIO
OpPTOrOHAJILHON MPOEKIIMH.

IIpakTnueckoe 3ansaTHe. llocTpoeHue mneprneHIUKYIsIpa M3 TOYKM Ha OpsaMmyro. CuUMMeTpus B INPOCTPAHCTBE
OTHOCHUTEINIBHO IUIOCKOCTH. IInmockoct cummeTpuii B MHOrorpaHHukax. [Ipu3Hak nepneHAMKyJISpHOCTH MPSIMOM U
IIJIOCKOCTH KaK CIIeICTBUE CUMMeETpUH. [IpaBuiibHbIE MHOTOrpaHHUKHU. Pacyér pacCTOSHUI OT TOYKHU 0 IUNIOCKOCTH.
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Tema 9.5.
Yriibl U paccTOTHUS

Jlekuus, ypok. ['eomerpuyeckrue METOAbl BBIYUCICHUS YIJIa MEXKIY NPSAMBIMH B MHOTOIpaHHUKax J(ByrpaHHbIN
yroia. CBONCTBO JIMHEWHBIX YIJIOB ABYrpaHHoro yria. llepnenaukyinspubie miockoctd. CBoOWCTBa B3aUMHO
MEePIEHAUKYJIAPHBIX MUIOCKOCTeW. [Ipu3HaK MeprneHIuKyISIpHOCTH IUIOCKOCTEH; TeopemMa O MPSMOU IMepeceyeHus
JBYX TUIOCKOCTEM MEpPHEeHIUKYISPHBIX TpeThe miockocTu. IIpsAMoyronbHbI mapajuienenunen; Kyo; M3MepeHus,
CBOMCTBAa MPSAMOYTOJBHOIO Mapajienenunena. leopema O AuaroHaidd MPSAMOYTOJIbHOTO MapalljieienuIena |
CIICICTBUE U3 HEE.

IIpakTHyeckoe 3anaTHEe. CTEpEOMETPUUECKUE M NPUKIIAJHBIE 3a/1auH, CBSI3aHHBIE CO B3aUMHBIM PACHOJIOKEHUEM
HNpSIMBIX U IUIOCKOCTH. OmnycKaHHWE IEepHEeHIUKYJISPOB, BBIUUCIEHUE PACCTOSHUHA OT TOUKM 10 TOYKH; IPSMOI;
IJIOCKOCTH. BBIUMCIEHHE PACCTOSHUN MEXKIY CKPEIIMBAIOMUMUCA IPAMBIMU C IIOMOILIBIO IIE€PIIEHIUKYIISA PHOI
IIJIOCKOCTH.

Tema 9.6. Jlekuus, ypok. MHororpanHuk u ero snemeHTol. [lupamuna. Bunel nupamun. IIpaBuibnas nupamuzna. IIpusma.
MHOrorpaHHUKH [Ipsimast u HakioHHas npusMsbl. [IpaBunbHas npusma. [IpsMoil napamienenunen, NpsMOYroJIbHBIN Napajuieaenunen,
ky0. Teopema Ditnepa. [IpaBuibHbIE MHOTOTPAaHHUKH.
IIpakTHyeckoe 3ausiTHE. BhINyKIiIbie MHOTOIpaHHUKU. [ [paBuiIbHbIE MHOTOTPAHHUKH.
Tema 9.7. Jleknusi, ypok. IloHstue BekTOopa Ha IUIOCKOCTM W B mpocTpaHcTBe. CymMMa M pa3HOCTb BEKTOPOB, MPaBHUIIO
BekTopsl B napasuiesienumnena, yMHOKEHHE BEKTOpa Ha YMCIIO, PAa3JIoKeHHE BEKTopa Mo 0a3ucy TpEX BEKTOPOB, HE JISKAIIUX B
NPOCTPAHCTBE OJTHOM INIOCKOCTH.
IIpakTHyeckoe 3aHsiTHe. BeruucieHne yria Mexay BEKTOpaMu B mpocTpaHcTBe. [IpocTeiimme 3a1aun ¢ BEKTOPAMH.
Tema 9.8. Jlekuus, ypok. O6bém Tena. O0BEM NpsAMOyYronbHOro napasuienenumnena. CTepeoMeTpudecKie 3a1auu, CBsI3aHHBIE C

O0béM MHOTOrpaHHUKA

00BEMOM TpsIMOyTONBHOTO Mapajuienenunena. O0séM npsmoii npusMel. Popmyna o0bEMa nmupaMuasl. OTHOIIEHHE
00beMOB TUPaMUJL C OOIIUM YTJIOM.

IIpakTuyeckoe 3ansiTue. CrepeoMeTpUuecKue 3a7adl, CBSA3aHHBIE C BBIUMCIEHHEM OOBEMOB NPSIMOM MPU3MBI U
UpPaMHJIBL.

Tema 9.9.
Tesna Bpamenus

Jlekuus, ypok. Llwmnapudeckas moBepXHOCTb, 0Opa3yromue MHapudeckoi nosepxHoct. Humunap. Ilpsamoit
Kpyrooil mmnuHap. I[lnomane moBepxHocTH nuiuHApa. KoHWYeckas MOBEPXHOCTh, OOpa3yrolye KOHUYECKOU
noBepxHocTU. Konyc. CeueHue KOHyca IUIOCKOCTBIO, MapajuleIbHOM IJIOCKOCTH OCHOBAHMS. YCEUEHHBIM KOHYC.
N300pakeHne KOHYCOB M yCEYEHHBIX KOHYCOB. [Liomiaaps OOKOBOH MOBEPXHOCTH M IOJHOW MOBEPXHOCTH KOHYCA.
Cdepa u mrap. Ilepeceuenne chepbl m mapa ¢ 1uiockocteio. Kacanme mapa u chepsl miockocteio. Bum u
n3o0pakenue mapa. YpaBHenue chepwi. [Imomans chepsr u e€ yacteit. Cummerpust cepsl u mapa. Paznudnabie
KOMOMHAIIMMU TeJ BpallleHUs] 1 MHOTOTPAaHHHUKOB.

HpaKanecm)e 3aHATHEC. CTepeOMeTqueCKHe 3aa4i Ha BBIYMUCICHUC, MMOCTPOCHUC CCUCHUM OUIMHApAa, KOHYCA.
HpI/IKJ'IaI[HI)Ie 3aaa4M, CBA3aHHBIC C HUJIMHIAPOM.
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Tema 9.10.
Ili1omaau mMoBepxHoOCTH
U 00bEMBI KPYIJIBIX TeJI

Jleknusi, ypok. O0néMm mwmmnzapa. Teopema 00 o0bEMe mpsMoro mmauHapa. [lmomaaum OGOKOBOM W TOTHOM
noBepxHocTH mmHaApa. O0béM konyca. [Inomaau G0KOBOM M MONHON MOBEPXHOCTH KOHyca. CTepeomMeTpruyecKkue
3aJla4yM, CBS3aHHbIE C BBIYHMCIEHHEM 00BEMOB IMIMHIpPA, KoHyca. OO0BEM Imapa W mapoBoro cekropa. Teopema 06
o0néMe mapa. [Tomane chepbl. COOTHOMIEHUS MEXAY TUIOMIAIIMU MIOBEPXHOCTEH 1 00BEMaMU MOT00HBIX Tell.

IIpakTH4eckoe 3ansiTHe. CTepeoMeTpUUECKHE 3a/]aul, CBSA3aHHbIE C BbIUMCICHUEM 00bEMOB mapa. [logoOHbIe Tena
B npocrpaHcTBe. M3meHeHune oObéMa mpu mnomoOuu. CrepeomMeTpudeckue 3a7audd, CBA3aHHBIE C BBIYMCIECHUEM
00BEMOB TeJl U IIJI0LIa1eH TOBEPXHOCTEH.

Pa3znea X. KomOuHaTopuka u Teopusi BEepOSITHOCTEM

Tema 10.1
Cayu4aiiHble ONbITHI,
cJIy4aiiHble COOBITHSA U
BEPOSAATHOCTHU COOBITHH

Jlekuus, ypok. CiaydaifHble SKCIEPUMEHTHI (OMBITHI) U CIIydailHble COOBITHS. DIIEMEHTapHbIE COOBITHS (MCXOIBI).
BepositHocTh  cimywaitHOro coObITHS. BeposTHOCTH COOBITHII B OMBITAX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
coobiTusiMu KoMmOuHaTOpHOE npaBuiio ymHoxeHus. IlepecranoBku u axkropuan. Yucno coueranuit

DJIeMeHTbI IIpakTuyeckoe 3aHsaTHE. PenieHne KOMOMHATOPHBIX 3a7a4. Pa3menieHus, CoueTaHus U epeCcTaHOBKH.
KOMOMHATOPUKH
Tema 10.2 Jlekuusi, ypok. Ilepeceuenue, oObeaMHEHHWE MHOXECTB U COOBITUH, MPOTHUBOMOJIOXKHBIE COOBITHS. Dopmymna

Onepaunu Hax
MHOXKEeCTBaAMU U
coonITHAMH. Cl10:KeHHe
U YMHOKeHH e

CIIOKEHHUSI BEPOATHOCTEN. Y CIIOBHAsA BEPOSTHOCTb. Y MHOXKEHUE BepOsiTHOCTEH. POpMyJsia YCIOBHOW BEPOSTHOCTH.
HezaBucumsbie coObITHS.

BEPOATHOCTEI. .
VeaoBHas IMpakTHuyeckoe 3ansitue. Berancnenue BeposTHOCTel. Pemienne 3a1ay Ha He3aBUCUMBIEC U 3aBUCHMBIC COOBITHSI.
BEPOSITHOCTb.
He3aBucumele coObITHS
Tema 10.3 Jleknusi, ypok. bunapHerii ciydaifHplii onbIT (MCHBITAaHUE), ycnex U Heynada. HesaBucumbie ucnbitanus. Cepust
Cepun HE3aBHUCUMBIX HCIBITAHUN 10 mepBoro ycrnexa. Cepusi He3aBUCUMBIX UcnibITanuil beprymmu. CriydaliHblii BEIOOD U3
MOCJIeI0BATEJIbHBIX |KOHEYHOU COBOKYIHOCTH.
HCTIBITAHUH.

UcnbiTanus bepuyiin.
Cayuaiinblii BbIOOP U3
KOHEYHOH
COBOKYIHOCTH

IIpakTruyeckoe 3anaTue. [IpencraBieHue YMCIOBbIX JaHHBIX. PellleHre TpakTHUeCKUX 3aa4 ¢ IPUMEHEHUEM CEpUU
MIOCJIEIOBATENbHBIX UCIIBITAHUM.

14




Jlekums, ypok. CnyuvaiiHas BenuuuHa. PacnpeneneHue BepoATHOCTEH. ['eomerpuueckoe pacnpeiesieHHe.
bunoMmuaneHOe pacnpeneneHue. MareMaTnyeckoe OKMJAHUE CIy4ailHOW BEIMYMHBL. MaTemMaTH4ecKoe O0XHIaHUE

Tema 10.4 TEOMETPUUECKOr0 M OWHOMHAIBHOTO pacrpeneneHuil. Jlucrmepcus u crangaptHoe oOTkiIoHeHue. CBolcTBa 6
CayuaiiHble BeJIHYMHBI | TUcTiepcd. MaTeMaTHueckoe OXKHJIaHUE MPOU3BEACHUS U JTUCIIEPCUS] CYMMBI HE3aBHCHUMBIX CIyYalHbBIX BEIUYMH.
U pacrnpeaeaeHus Jucniepcusi OMHOMUAIBHOTO paclpeieeHHtsl.
IIpakTuyeckoe 3ansitue. IIpencraBieHre YMCIOBBIX IaHHBIX. PelleHWE MPAaKTUYECKUX 3aJa4 C TPUMEHEHHEM 5
BEPOATHOCTHBIX METOJIOB.
Jlekuusi, ypok. [I'eHepanbHas COBOKYNMHOCTh U ClydaiiHas BbIOOpKa. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukaMu. OlleHKa CpelHero M JUCIEPCHHM T'eHEepabHONM COBOKYIMHOCTH C IOMOUIbIO BBIOOPOYHBIX 6
XapaKTePUCTHK.
Tema 10.5 IIpakTu4eckoe 3ansaTue. [Ipeacrapienne YUCIOBBIX JaHHBIX. PerieHre MpakTUUeCKuX 3a/1a4u ¢ MPUMEHEHUEM BEPO-
JIeMeHThI STHOCTHBIX MeTO/10B. O1leHUBaHKE BEPOATHOCTEH COOBITHIA IO BBIOOpKE. BrIunciienne 10BepuTeN-HOr0 HHTEpBAia 6
MaTemaTHyeckoii AUl OLCHKH 'CHEPAIIbHON CpeiHeH
CTATHCTHKH CAMOCTOASATEJIBHAS PABOTA OBYYAIOLIUXCA
CaMmocrostensHas paboTa ¢ KOHCIIEKTAMU 3aHATUH, METOJJUIECKUMHU TTOCOOU SIMHU
- TMOATOTOBKA K YCTHBIM M MMCBMEHHBIM OIIPOCaM, KOHTPOJILHBIM paboTaM, 3a4eTy, SK3aMeHY; 18
- TopabOTKa MaTeprajoB YPOKa COCTABICHUEM CXEM, TaOIHIL;
- BBINOJIHEHUE pacyeToB (10 3aJaHHBIM YCIOBHUSIM)
Koncyabramum: 2
IIpomexyTOYHAA aTTEeCTAUA 6
Bcero 2 cemecTp: 210
Bcero yacos 340
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3. YCJOBUS PEAJIN3AIINU TPOT'PAMMBI JJUCHUTIJINHBI
3.1. Ucnojib30BaHne aKTUBHBIX U HHTEPAKTHUBHBIX ()OPM MpoBeIeHHs

JIJist TOATOTOBKH CIENMAINCTOB CPEIHEro 3Be€Ha B 00Pa30oBaTEIbHOM MPOIECCe MNP O-
KO UCIONB3YIOTCS TaKue GOPMbI MPOBEICHUS 3aHIATHN KaK:

- CEMMHap;

- KOMIIBIOTEPHBIE CUMYJIALINY;

- TPYNIOBbIE TUCKYCCHUH,

- DKCIEPHUMEHT,

- peuIeHUE TUMOBBIX 3a7a4,

- Keiic-3aJaHue U JIp.

[IpuMensoTCA cienyonme CoOBpeMeHHbIe 00pa30oBaTeIbHbIE TEXHOJIOTUH:

- TEXHOJIOTUSI COTPYIHUYECTBA;

- TEXHOJIOTUS Pa3BUTHSI KPUTUUECKOT O MBIILJICHHUS;

- IPOOJIEMHOI0 U JINYHOCTHO-OPUEHTUPOBAHHOI'0 00yUEHUS;

- ”H(QOpMaLIMOHHBIE TEXHOJIOTUH.

AKTUBHBIE U UHTEPAKTUBHBIE (DOPMBI ITPOB €ACHUS 3aHITUHN, UCIIONIb3yEMbIE B yUeOHOM IPO-

necce
AKTUBHBII, HHTEPAaKTUBHBIN
Cemectp | Bua 3ansarus Tema 3aHaTHA
METOJ
Jlexuus, ypok | Pa3BuTHE NOHATHS O YHCIIE. ['pynnoBsle AUCKYyCCUU
DyHKIUU UX CBOMCTBA U
Jlexuus, ypok ['pynnoBsie gucKyccun
rpadukH.
Hpaxririeckoe Crene KO Pemenne 0 3a1a
TETNEHU U HU LIEHUE TUITOBBIX q
1 cemectp 3aHATHE p A
Omnpenenenue norapudma.
Jlexuwmst, ypok | OcHoBHOE Jorapupmudeckoe Keiic-3ananue
TOXJIECTBO.
Jleknus, ypok OCHOBBI TPUTOHOMETPHH. ['pynnoBsie qucKyccun
[IpakTueckoe
[Ipou3BonHas u ee NpUMEHEHHUE. Pemenne tunoBeix 3agau
3aHATHE
Jlexmus, ypok | IlepBooOpa3Hasi 1 MHTErpail. ['pynnoBsie AuCKyccun
2 cemectp | Jlekuus, ypok | YpaBHEHHUs U HEpaBEHCTBA. Keiic-3aganue
IIpakTuueckoe
MHoOrorpaHHHKH. Pemenue tunoBeix 3ampau
3aHITHE
Jlexiusi, ypok | DneMeHTbl KOMOMHATOPHKHU. Keiic-3aganue

3.2. YueOHo - MeTOANYECKOE 00€ecIeueHue

Ceenenust 00 SIEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, AOCTYN K KOTOPbIM 0OecreYunBa-
€TCSl HA OCHOBAHUU MPSMBIX J10OTOBOPOB.

Hepequb AOKYMCHTOB, IIOATBCPKIAAOMIUX Hannqne/npaBo HCIIOJIB30BAHUA III/I(I)pOBI)IX
(anmexTpoHHBIX) OUbIHOTEK, DBC

2023- KouTpakt Ne 656/1Y o1 30.12.2022. (OBC
2024 " | «ZNANIUM.COMY)

01.01.2023 — 21.12.2023
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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

KonTpakt Ne 411/1Y o1 10.10.2022. (OEC

2. | Jlanmn) 12.10.2022 — 11.10.2023
3, fg‘ggH;g;?‘({gﬁg?gﬂﬁT_NB (2;5 — 05.08.2023 — 04.08.2024
| Pt S I 003120200
A O IYe e G T — 05.08.2023 - 04.08.2024

6. KonTpakt Ne 493/1Y or 11.11.2022 (DneKkTpoH- 11.11.2022 — 11.11.2023

Hble GopMbl vueOHNKOoB 11 CI10)

Jlorosop Nel01/H3B/2097 or 28.03.2017
7. | (HanunoHanpHas IEKTPOHHAS OMOIMOTEKA

(H3B))

28.03.2017 — 28.03.2022
(mpononrarus 1o 28.03.2027)

KonTpakt Ne 8/1T ot 24.01.2023 Ha npuodpere-
HHE NEePUOINYECKUX IEYATHBIX U3aHUN

01.01.2023 — 31.12.2023

AKT BBOJa B 3KCILTyaTaluio DJIEKTPOHHOU OuO-

motexu BTAY Ne 33 ot 19.01.2016 Becepouno

ObecrieueHHOCTh Y4eOHOI TMTepaTypoil py peanu3anuu padbodei mporpaMmMbl
3.2.1. OCHOBHBIE HCTOYHUKH:

1. Amumos L. A., Konsrun FO. M., Tkauésa M. B. u np. MatemaTuka: anredpa u
Hayaja MaTeMaTHMYECKOro aHaiu3a, TeoMeTpHs. Airedpa M Hadyajla MaTeMaTUYeCKOro aHa-
mi3a 10-11 knacc. bazoBslit 11 yriyOnéHHbIM ypoBHHU. DieKTpoHHas (popma yuyeOHUKA. — M.:
AO «M3patensctBo «lIpocBemenue», 2023. -463 c. - [OU] — Pexum nocryma:
https://e.lanbook.com/img/cover/book/334391.jpg>.

2. Aranacsn JI.C., byryzoB B.®., Kagomues C.b. u ap. Matematuka: anrebpa u
Hayajga MaTeMaTH4ecKoro aHanusa, reomerpus. l'eomerpus. 10-11 kmacc. bazoBbelii un
yrayOnéHHBIN ypoBHU. DiekTpoHHas ¢opma ydeOHuka. - M.: AO «M3matenbctBo «IIpo-
ceereHuey, 2023. — 287 c. - [BU] — Pexxum nocryma: https://e.lanbook.com/book/353669>

3.2.2. J1OMOIHUTEIbHbIE HCTOYHUKH
1. bapaymkun B. B. DieMeHTBl BhICIICH MaTeMaTHKU. Y4yeOHUK. B 2-x tomax. 1,
MaremaTuka. DJIEMEHTHI BhICIICH MaTeMaTHKU: YueOHHK: B 2 Tomax Tom 1. - MockBa: OOO
«KYPCy, 2017 - 304 c. - [BU]. - Pexum JlOCTyIa:
http://znanium.com/catalog/document?id=228758>
2. bapnymkun B. B. Dnementsl Bbicuield mareMaTtuku. YueOHuk. B 2-x Tomax. 2,
MaremaTtuka. DJIeMEHTHI BbIcIIel MareMatuku: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KYPCp, 2017 - 368 c. - [2U]. - Pexum JIOCTyIa:
http://znanium.com/catalog/document?id=171895>
3. lunaues, B. C. Matemaruka: Y4yeOnuk u npaktukyMm / lllunmages B. C. ; mon pen.
TuxonoBa A. H. - 8-e uzn., mep. u gom .- DnekTpoH. aAaH. - MockBa: U3narensctBo FOpaiiT,
2019.- 447 c. - - [DU]. - Pexxum noctyna: https://urait.ru/bcode/489596>.
4. T'yceB B. A. I'eomerpus: YuedbHoe nocodue / I'yceB B. A., Koxyxos U. b., [Ipokodres
A. A. - 2-e u31., UCTIp. U AOM.- DIEKTPoH. AaH. - MockBa: U3narensctBo FOpaiit, 2019.- 280 c. -
- [BU]. - Pexxum moctyna: https://urait.ru/bcode/474920>
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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
https://e.lanbook.com/img/cover/book/334391.jpg
https://e.lanbook.com/book/353669
http://znanium.com/catalog/document?id=228758
http://znanium.com/catalog/document?id=171895
https://urait.ru/bcode/489596
https://urait.ru/bcode/474920

3.2.3. Meroauyeckue u3IaHus:

1. Marematuka: METOAMYECKHE yKa3aHUS 10 OCBOCHUIO JIUCHHIUIMHBI U
CaMOCTOATENILHON paboTe Iyl 00ydJaroIMXcsi Ha OCHOBE 0a30BOTO YPOBHS OCHOBHOTO OOIIIETro
o0pa3oBaHMs MO CHENUATLHOCTSM CpeHero npodeccuonaabHoro oopaszoBanus / BopoHexckuit
rOCyapCTBEHHBIN arpapHblii  yHUBepcuTeT, OTaeneHue cpeaHero mnpodeccuoHanTbHOro
obpazoBanus, Kadenpa ryMaHUTapHBIX U €CTECTBEHHO-Hay4yHbIX aucuuiumaH; / coct. H. T.
Cnupuna.- Boponex: BopoHexckuil rocynapcTBeHHbIM arpapHbiii yHuBepcuter, 2023 .-
[DU].— Pexum moctyna: http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. llepuonuueckue U3JaHus

1. BectHuk BOpOHEXCKOro rocyJapCTBEHHOIO arpapHOro YHHBEPCUTETA: TEOpETHYE-
CKHMIi HHAayYHO-TIPAKTUYECKHii )KypHai / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

3.3. MarepuajibHO-TeXHHYeCKOe U POrpaMMHOe odecrieyeHne

CBGIICHI/ISI O IIporpaMMHOM obecreueHnn O6IHCFO Ha3Ha4YCHUA

Ne HasBanue Pa3zmemnienue
1 | Onepaunonnsie cucrembl MS Windows / Linux MK s HOII;?X’{I,OH cet
2 [Taketsr opucHbIx npuiokennit Office MS Windows / 1K B j0KanbHOM CETH
OpenOffice BT'AY
3 [Tporpammsr a1 mpocmotpa (aiio Adobe Reader / DjVu I1K B j0KaIbHOM ceTH
Reader BI'AY
4 Bbpay3zepsr SIuaexc bpaysep / Mozilla Firefox / Internet I1K B j0KaIbHOM ceTH
Explorer BT'AY
[IK B noxkanpHON ceTH
5 | AutuBupycHas nporpamma DrwWeb ES BIAY
. [IK B noxkanpHOI ceTH
6 | [Iporpamma-apxuBatop 7-Zip BLAY
7 | MynsTMenua npourpsiBatenis MediaPlayer Classic R
BIrAy
8 | [Mnatdopma onnaiiH-o0yuyenus eLearning server R
BIrAy
9 | Cucrema komnbroTepHoro TectupoBanus AST Test K 8 Hoé(?lz’g(m et

- Caiitbl ¥ HH(}OPMaLIMOHHBIE TIOPTAJIBI
1. http://munoOpHayku.pd/ - MunucrepctBo obpazoBanusi PO;
2. http:/edu.ru/ - denepanbHblii 00pa30BaTENbHBIN MOPTA,
3. http:/kokch.kts.ru/cdo/_-Tectuposanue online: 5 - 11 xmaccer,
4. http://school-collection.edu.ru/ — DnekTpoHHsblii yueOHuk «Matematuka B mikoue, XXI
BEKY.
5. http://fcior.edu.ru/ - uHpoOpMaNMOHHBIE, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MAaTEPHAJIbI

[Tomenenust 1 BeieHUs 00pa30BaTENIbHOrO MMpoliecca U 000py10BaHuE

Ne HaunmeHnoBanune o0beKTa, MOATBEPKIA- Anpec (MecTomooKeHne) 00beKTa, moI-
n/m IOIIEr0 HAJTMYME MaTEPUATIbHO- TBEPXKIAIONIETO HATNYHE MaTePUAIIbHO-
TEXHUYECKOTO 00CCIIeUeHUs, C Iepe- TEXHHUYECKOro o0ecreyeHus (C ykazaHueM
HEM HOMEpa TaKoro 00beKTa B COOTBETCTBUU C
OCHOBHOT'O 000PY10BaHHS JIOKyMEHTaMU 110 TEXHUYECKON NHBEHTApHU-
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3aI1n)

1 VYuebnas ayautopus ana nposeneHus | 394087, Boponexckas obnacts, r. Bopo-
3aHATHH BCEX BHUJOB, B TOM WYHCJE | HEX, yJI. TumupszeBa, 21. 3manue yueo-
IPYNIOBBIX W WHIAMBHUAYaJbHBIX KOH- | HOTO KOpIyca OTIEJIEHUS CPEAHEro Ipo-
CylbTallMii, TeKymero KoHTpons u | (eccruonansHoro obpasoBanus (Kopmyc
OpOMEXKYTOUHOH  arrectauuu: koM- | CIIO, obmexutue Ne 6)

TJIeKT ydeOHoi Mebenu, nqemoHcTpanu- | Aym. 107
OHHOE o0opyoBaHue, y4eOHO-
HaTrJISAHbIE TOCO0uS
2 VYuebnas ayautopusa. Ilomemenune | 394087, Boponexckas obnacts, T. Bopo-

JUIL CAaMOCTOSITENIbHONH PabOTBI: KOM-
IUIEKT y4eOHOM meOenu, 1eMOHCTpa-
MOHHOE O00OopylnoBaHHe, Yy4eOHO-
HarJIsAHbIE TTOCOOMSI, KOMIIBIOTEpHAS
TEXHHUKA C BO3MOXHOCTBIO TMOIKIIIO-
yeHus kK cetu «VHTEepHET» M obecme-
YEHUEM JJOCTYIa B AJIEKTPOHHYIO MH-
(dhopManmoHHO-00pa30BaTEIHHYIO

cpeay

HexX, yi. Tumupsszesa, 21. 3nanue yueO-
HOT'O KOpITyca OTIEJICHHs CPEeTHero mpo-
¢eccuonanbHoro ooOpazoBanus (Kopmyc
CIIO, obmexutue Ne 6)

Ayn. 103

4. POHJI OHEHOYHBIX CPEACTB, KOHTPOJIb U OHEHKA PE3YJIbT A-
TOB OCBOEHUSA JNCIHUITJIMHBI
4.1. OueHka pe3yJabTaTOB OCBOCHHS U CIUILTHHBI

Pe3yabTarsl 00y4eHust

(I)O]I)MI)I H METO0/J1bI KOHTPOJIA M OIICHKH

Iepeuens nuuHOCMHBIX PE3ybMAMOE:
chOpPMHPOBAHHOCTh TPENCTABICHUA O
MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CPEACTBE  MOICIMPOBAHUS  SBJICHUH W
MIPOIIECCOB, UICSIX M METOAaX MaTEMATUKH,

— MOHUMAaHKWE 3HAYMMOCTH MATEMAaTHKH JIJIS
HAy4YHO-TEXHUYECKOTO nporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKe
KaK K YacTH OOIIEYeIOBEUYeCKOW KYIbTYPHI
gepe3 3HAKOMCTBO C WCTOpPHEH pPa3BUTHUSA
MaTEeMAaTHKH, DBOJIONHEH MaTeMaTUYCCKHX
uaeu;

—  pa3BHUTHE JIOTUYECKOTO
MPOCTPAHCTBEHHOT O BOOOpaKEHU,
QITOPUTMHYECKON  KYJIbTYpPbI, KPHUTUIHOCTH
MBIIJICHHST Ha YPOBHE, HEOOXOIUMOM JUIs
Oynymerd npodeccuoHaabHOW JIEATEIBHOCTH,
TUIst PO OKECHUS 00pa3oBaHHUS u
camo00pa3oBaHUS;

MBIIIJICHUA,

— OBJIaZICHHME MaTeMaTUUYECKUMH 3HAaHUSIMU
YU YMEHUSIMH, HEOOXOAMMBIMHU B TIOBCETHEBHOM
JKM3HH, JJI1 OCBOCHHS CMEXKHBIX €CTECTBEHHO-
HAaYYHBIX JIV CITUTLTN H u JVCITUATIITAH
Mpo(ECCUOHATLHOIO IUKJA, I MOJTydeHUs

Dopmbl KOoHmpona 0dyuenun:

- IpaKTUYECKOEe 3aJaHUe NPUMEHEHHUs Mare-
MaTHYECKUX METOIOB ISl pELICHUs 3a/1a4;

- TEOPETUYECKUI BOIPOC MO OCHOBHBIM MaTe-
MAaTHUYECKUM TIOHSATUSIM, MCHOJIb3YEMbIM IS
OMUCAHUSI PA3JTUYHBIX MTPOI[ECCOB U SIBIICHUM.

Dopmovl ouenku pesyarvmamueHocmu ooy-
YeHua: TPAIULMOHHAA CHCTEMa OTMETOK B Oaj-
Jax 3a KaXAyl0 BBITOJIHEHHYIO paboTy, Ha OCHO-
BE KOTOPBIX BBICTABJIAETCS UTOrOBasi OTMETKA.

Memoovt KoOHmponsa HanpaeieHvl HA Npo-
6EPKY YMEHUA 00yUAIOWUXCA:

- BJIaJIETh HaBBIKAMU AJITOPUTMUYECKOT O
MBIIILJICHNUS;

- ONpeneNATh METOJl PEUIeHHs 3aaad, pazou-
BaTh MPOLIECC PEIICHUS 3a/1a4H Ha ITAIlbI,

- HAXO/IUTh U OLIEHUBATh BEPOSITHOCTH HACTYI -
JICHHS COOBITHI B TPOCTEUIINX PAKTHIECKUX
CUTYaLUsIX;

- OCYIIECTBIIATh KOPPEKIHUIO (HUCIIPaBIICHUE)
C/ICNIAaHHBIX OIIMOOK Ha HOBOM YpPOBHE Mpeijia-
raeMbIX 3aJJaHUM.

Memoowvt ouenxu pe3ynbmamog o00yueHus:
dbopMupoBaHue pe3ysibTaTa HUTOTOBOM aTTecTa-
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oOpa3oBaHMsi B 00JacTsIX, HE TpeOyrmux
yriayOJIeHHOW MaTeMaTH4eCKOM MOArOTOBKHY;
FOTOBHOCTH W CIIOCOOHOCTh K
00pa30BaHMIO, B TOM YHCIIe CaMOOOpa30BaHUIO,
Ha TPOTSHKEHWHM BCEW JKU3HM, CO3HATEIbHOE
OTHOIIIEHUE K HENpPEpPhLIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIEIIHON MPOQeCCHOHATbHON U
OOIIIECTBEHHOM IEATCILHOCTH;

TOTOBHOCTb CIOCOOHOCTH
CaMOCTOATEIILHON TBOPUYECKOU
OTBETCTBEHHOM NEATENBHOCTH;

nu K

u

— TOTOBHOCTh K KOJUICKTUBHOW paboTe,

COTPYAHUUICCTBY cO CBCPCTHUKAMHA B
o0pa3oBaTenbHO, OOLIECTBEHHO I0JIE3HOMH,
y4eOHO-UCCIIEI0BATENbCKOM, TMPOEKTHOH MU
JpYyTrux BUAAX AEATEIbHOCTH;

—  OTHOUIEHWe K  MNpodecCHOHAIBLHON
JESATEIbHOCTH KaK BO3MOKHOCTH y4yacTHSl B
peleHun JIMYHBIX, 00I11€CTBEHHBIX,
roCyJapCTBEHHBIX, OO IIIEHAITMOHATBHBIX
pooJIEM.

Ilepeuenv memanpeomemuvix pe3yibmamos:

— yMEHUE CaMOCTOSITEJIbHO ONpENEATh
eI JEATEIbHOCTH W COCTaBJATHh IJIAHBI
JeATEIIbHOCTH; CaMOCTOSITEJIBHO
OCYILIECTBJISATD, KOHTPOJUPOBATH u

KOPPEKTUPOBATh AEATEIbHOCTb; HCIOJIb30BATh
BCE BO3MOXXHBIE PECYPCHI I JTOCTHKCHUS
MOCTaBJICHHBIX LIeNed U peanu3aluy IJIaHOB

ACATCIBbHOCTH, BI)I6I/IpaTB YCIICUIHbIC
CTpaTCruu B pa3JIMYHbIX CUTYallUAX;
— YMCHHUC HPOAYKTHBHO 06H_[aTI)C$I n

B3aMMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
NeATeNIbHOCTH, YYUTHIBATh IO3UIUHN APYTUX
YYaCTHUKOB  JeATeNbHOCTH,  3(dexkTuBHO
pa3pelaTh KOH(QIUKTHI;

BJIaACHUC HaBbIKAMHU HOSHS.B&TGJ'IBHOI‘/’I,

y4eOHO-UCCIIEIOBATEILCKOM U TPOEKTHOU
NesITeNbHOCTH, HaBbIKAMU pasperieHus
npoOiieM; CHOCOOHOCTP M TOTOBHOCTh K

CaMOCTOATCIIbBHOMY IMOHMCKY METOAOB PCHICHUSA
MPAKTHUYCCKUX 3aaa4, IPUMCHCHUIO Pa3JINnYHbIX
METOAOB ITO3HAHUA,

CIIOCOOHOCTE K
CaMOCTOSITEJIbHON uH(opManmoHHo-
HOSH&B&TGJ’IEHOﬁ ACATCIBbHOCTH, BKJIO4Yasa
YMEHUE OpUEHTUPOBATHCSI B  Pa3IUYHBIX
HCTOYHUKAX uH(popManuu, KPUTUYECKU
OLICHMBATH ¥ HHTEPIIPETUPOBATH NH(HOPMAIIHIO,
HonyqaeMon nu3 pa3JII/I‘-IHLIX HCTOYHUKOB,

TOTOBHOCTb n

OUU 110 OJUCHUIIMHE Ha OCHOBC CyMMbI pPE3YJib-
TaTOB TCKYLICTO KOHTPOJIA.
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— BJIQJICHUE SI3BIKOBBIMH  CPEACTBAMHU:
yYMEHUE SICHO, JJOTUYHO U TOYHO M3JIarath CBOIO
TOYKY 3pEHHUS, HCIONb30BATh aJCKBATHBIC
SI3BIKOBBIE CPE/ICTBA;

— BJAJCHHEC HAaBBIKAMM I103HABATCILHOU
pebiekcun Kak OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, HX
pe3yIbTaTOB W OCHOBAaHWUMW, TPAHUIl CBOETO
3HAHUS W HE3HAHHS, HOBBIX IMO3HABATEJIbHBEIX
3a/1a4 U CPEICTB JUISl X JOCTHIKEHUS;

— IENeYCTPEMIICHHOCTh B TIOMCKax U
MPUHATHU  PEIICHUH, COOOpPa3UTEIbHOCTh U
WHTYHIIUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX
NPECTABIICHUN; CIOCOOHOCTh BOCIHPUHUMATH
KpacoTy U TapMOHHUIO MHPA.

Ilepeuens npeomemusix pe3yibmamos:

B xo00e oceoenus oucyuniunvl odyuarowuiics
00J0ICeH 3HAMb/NOHUMAMb:

— 3HAYCHHE MAaTEeMaTHYEeCKOW HAayKH IS
pemieHus 3ajad, BO3HUKAIOUIMX B TEOPUU U
MpakTUKE, IMHUPOTY W B TO K€ Bpems
OTPaHUYECHHOCTh MIPUMEHEHUS MaTema-
TUYECKUX METOJIOB K aHAJIU3y M UCCIIECOBAHUIO
MPOIIECCOB U SIBJICHUM B MPUPOJIC U OOIIECTBE;

— 3HAYCHWE TPAKTHUKH H  BOIIPOCOB,
BO3BHHMKAIOIIMX B CaMOM MaTeMaTUKE I
(hOpMHUpPOBaHUS W PA3BUTHS MaTEMaTHUYCCKON
HayK{; HMCTOPHUIO pa3BUTHS TOHATHUS YHUCIA,
CO3IaHUS MaTeMaTH4YECKOr0 aHajm3a,
BO3HMKHOBEHUS U Pa3BUTHSI T€OMETPUH,

—  yHHUBEpCaJIbHBII  XapakTep 3aKOHOB
JIOTUKM MaTEeMaTUYECKUX PACCYXKACHUH, HuX
MIPUMEHUM OCTh BO BCEX 001acTax
YeJIOBEUYECKOM JIeATENbHOCTH,

— BEPOSITHOCTHBIA XapaKTep pa3IMYHbIX
MIPOLIECCOB OKPY’KAIOIIETO MUPA,

yMeThb:

— BBINOJIHATE apU(PMETHYECKUE ICHCTBUS
HaJl YUCIaMU, COYeTasl YCTHbIC U MUCbMEHHBIE
NPUEMbI; HAXOIUTh NMPUOIMIKCHHBIC 3HAYCHUS
BEIMYMH W  TOTPEHIHOCTA  BBIYHCICHUU
(aOcomoTHas M OTHOCHUTEINIbHAs); CPaBHUBATH
YUCIIOBBIC BBIPAYKEHUS,

— HaxOJIuTh 3HAYEHUS KOPHS, CTCICHH,
norapuMa, TPUTOHOMETPUUYECKUX BBIPAKCHUN
Ha OCHOBE ONpEIENICHUs, WCIOJb3Yysl TpHU
HEO0OXOMMOCTH MHCTPYMEHTAJILHBIE CPEIICTBA;
MOJIb30BaThCsA MPUOJIMKEHHON OILEHKOM mpu
MPaKTUYECKUX pacueTax;

— BBIMOJHATh TPE0Opa30BaHUS BBIPAKCHHM,
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IpUMEHsIS bopMmybI, CBSI3aHHbIE co
CBOWCTBaMU CTEMEHEN, sorapu(mMoB,
TPUTOHOMETPUUECKUX (PYHKITUH;

— BBIYHCIATH 3HaueHHE (QYHKIUH IO
3aIaHHOMY  3HQYEeHHMIO  aprymMeHTa  Ipu
pa3IMuYHBIX criocobax 3amanus GyHKINU;

—  OOpenensiTb  OCHOBHBIE CBOMCTBA
YUCIIOBBIX (DYHKIUH, WITIOCTPUPOBATh UX Ha
rpadukax;

— CTpOUTH TpaduKu U3YYEHHBIX (DYHKIHH,
WUTIOCTPpUpPOBaTh To  rpaduKy  CBOMCTBa
ANIEMEHTAPHBIX PYHKITU;

— UCMONB30BAaTh TMOHATHE QYHKIUH IS
OIMCAHMS U aHAJIN3a 3aBUCUMOCTEN BEJIMYUH;

— HaxXOJWUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
(GYHKIMIA, KCHONB30BaTh MPOU3BOAHYIO st
U3yYeHHUs CBOMCTB (YHKUMIA U TOCTPOEHUS
rpaduKoB;

— MPUMEHSTh MIPOU3BO/IHYIO TSt
MPOBEICHUS  MPUOIMIKEHHBIX  BBIYHCICHUM,
pemiath 3ajadyd MPUKIATHOTO XapakTepa Ha
HaXOXJEeHUE HAUOOJIBIIEr0 W HAUMEHBIIEro
3HAYEHMUS;

— BBIUMUCIATH B MPOCTEHIIMX Ciydasx
IJIOMAM M O0BEMBI C HCHOJIb30BAHHEM
OTIPEIEIIEHHOI 0 HHTErpaa;

— pemath palnuoHATbHBIE, MMOKa3aTeNbHBIE,

Jorapumuyeckue, TPUTOHOMETPUYECKHUE
YpaBHEHHMs, CBOJsIIMECS K JMHEHHBIM U
KBaJPaTHBIM, a TaKKe AQHAJIOTUYHbIC

HEpaBEHCTBA U CHCTEMBI,

—  HCIOJB30BaTh  TIpaUuecKuil  MeToA
pelleHNs ypaBHEHUH 1 HEPaBEHCTB;

— n300paxkaThb Ha KOOPJIMHATHON
IUIOCKOCTH pEILIEHUs] YpaBHEHUH, HEPABEHCTB
U CUCTEM C JBYMsI HEU3BECTHBIMH,

— COCTaBJATb U pellaTh YpaBHEHUS U
HEpPaBEHCTBA,  CBS3bIBAIOIIME  HEHU3BECTHBIE
BEJIMYUHBI B TEKCTOBBIX (B TOM 4YHCIE
MIPUKJIAIHBIX) 33/1a49aX;

— pewmwarb mOpocTedlMe KOMOMHATOPHBIE
3ajaud  METOAOM Iepebopa, a TaKkKe C
UCIIOJIb30BaHUEM U3BECTHBIX (HOpMYII;

— BBIYMCIATH B INPOCTEHIIMX CIydasx
BEPOSATHOCTH COOBITUH Ha OCHOBE IOJCYeTa
qyciia UCXO/0B;

— peaTh MJIAHUMETPHY ECKHE u
MPOCTEHINNEe CTepeoOMeTpHUUecKhe 3aJadyd Ha
HaX0)KJIEHUE TeOMETPUYECKUX BEIUYUH (JIJIHH,
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TPUTOHOMETPHUICCKUE

- OITKMCaHUusA C

- IIOCTPOCHUS

XapakTepa,
— UCCIICIOBAHUS

yTJI0B, TUIOHIA e, 00bEMOB);

HCIO0JIb30BATh MPHOOPETEeHHbIE 3HAHUS
U YyMeHUS] B MPAKTHYECKOI /1eATeTILHOCTH
U NOBCEeIHEBHOM KU3HHU J1JI5:

— TPAKTUYECKUX pacdyeToB Mo Qopmymam,
BKItOYass (GOpMyIibl, COAEpXKaIMe CTENeHH,
paauKabl, Jorapu QMBI u
GyHKIUM, UCIOIB3YS
MpU HEOOXOJMMOCTH CIIPAaBOYHBIC MaTEPUAITBI
Y TIPOCTEH I e BBIYUCIIUTEIIBHBIC YCTPONCTBRA;
MOMOIIBI0  PYHKITUN
Pa3IMYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX
rpau9IecKu, HHTEPIpETaNK IPpadruKoB;

MPOCTENIIMX MATEMATUYECKUX MOJIEIIEH ;
— aHalii3a peaJbHbIX YMCIIOBBIX aHHBIX,
NPECTABIICHHBIX B BUJE TUArPaMM, rpaduKoB;
— aHamm3a WHGOPMAlMH CTAaTUCTUYECKOTO

HECJIIOKHBIX ~ TPAKTHUYECKUX CUTyallud Ha
OCHOBE M3Y4YEHHBIX OPMYII U CBOKCTB (puryp;

— BBIUMCICHUS OOBEMOB W  IUIOMIAJCH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IPH
pellIeHUH MPAaKTUYECKUX 3a/1a4.

u HUCCIICAOBaHUA

(MozenupoBaHus)

4.2. XapakTepuMcTHKA OCHOBHBIX BH/I0B /[1eSIT€JIbHOCTH 00Y4al0LIUXCS

Coaepxanne o0yuyeHust

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSIT€JILHOCTH 00YYaloIIuX-
csl (Ha YpPOBHe y4eOHBbIX JeHCTBHII)

Pasznea I.

BBenenue

O3HAaKOMHUTH C POJIbKFO MAaTEMATUKU B HAYKEC, TCXHHUKC, DKOHOMHUKC,
UH(POPMAIMOHHBIX TEXHOJIOTUSX U MPAKTHYECKOW eI TEIbHOCTH.
O3HaKOMHUTE C neJsiMi 1M 3ajladyaMu M3Y4YCHHA MATCMAaTUKU IIpU
ocsoenn npodeccuit CIIO u cnennansuocreit CITO

Pa3ged II. Unciaa v BLIYHCJIEHUA

HarypanbHble u nejblie
qucaa

BreimonHaTs apudmernueckue NelCTBUS HAJ YUCIAMU, COYETast yCT-
HbIE U NMCbMEHHbIE NpueMbl. [IpuMeHeHne Npu3HaKoB JEIMMOCTH.
Haxomuts HOK 1 HOJJ

MHoxecTBO AeHCTBH-
TEJIBbHBIX YHUCEJI

Haxomute npuOmmkeHHbIe 3HAYCHUM BETUYMH U TIOTPEIIHOCTEH BbI-
yucieHuil (abCoMOTHON M OTHOCUTENBHOMN); CpaBHEHHE UYHCIOBBIX
BbIpaxkeHui. HaxoauTh ommoOKy B mpeoOpa3oBaHUAX U BHIYHCICHUSIX
(OTHOCHUTCSI KO BCEM MYHKTAM IPOTrPaMMBbl)

KoMmiuiekcHbie uncia

BrImonmHATE apudMeTnyecKre onepaniuu ¢ KOMIUIEKCHBIMU YUCIIAMH.
N300paxaTh KOMIUIEKCHBIE YHCIIa Ha KOOPIUHATHOW IMJIOCKOCTH 3a-
nad.

Pazgea I11. ®dynkuuu u rpadpuku

DyHKUMH U TpapUKH

O3HaKOMUTb C NOHATHEM IEPEMEHHOH, pUMepaMH 3aBUCUMOCTEN
MEXAy nepeMeHHbIMU. O3HaKOMUTH C MOHATHEM rpaduka, ompene-
JIEHUE MPUHAAJIEKHOCTH TOUYKM I'paduky QyHkuuu. Onpenensars 1no
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dopmyne mpocTeifiiell 3aBUCUMOCTH, BuAa ee rpaduka. Bripazuts
no Qopmyne omHoll mepeMmeHHOH uepe3 Apyrue. O3HAKOMHUTH C
onpenenennemM Gpynkmuu, popmymupoBanue ero. Haxoauts obiactu
ornpeneneHus 1 00J1acTH 3HaUYeHUN QYHKIIMU

Paznea IV. Crenenu u KopHu

ApupMeTHYECKUH KO-
peHb n-oii crenenu. Up-
PalMOHAJILHbIEC YPABHe-
Husi. Ctenennasi pyHk-

H.

O3HaKOMHUTH C MOHATHEM KOPHS N-M CTENEeHH, CBOMCTBAMM paJuKa-
JIOB U MpaBUJIAMU CpaBHEHHUsI KOpHeH. DOpMyJIMpoBaTh ONpeaeIeHUs
KOpHSI M CBOMCTB KOpHEH. BpIUMCIATE U CpaBHUBATh KOPHM, BBIMNOJI-
HATh TMPUKUIKKA 3HaueHus KopHs. IIpeoOpa3oBbiBaTh uYMCIOBBIE U
OYKBEHHBIE BBIPa)KEHUH, COIEp)KALMX paJuKaibl. BeImonHATE pac-
4eThl 1Mo (opmynam, coaepkKalluM paJuKaibl, OCYIIECTBISS HEO0O-
XOAMMBIE TOACTAHOBKM M IpeoOpa3oBaHusd. Onpenensarb paBHO-
CHWJIBHOCTh BBIPDAKEHMM ¢ paaukazamu. Pemate uppanuoHaibHbIE
ypaBHeHUs. O3HAaKOMUTbH C IOHATUEM CTENEHHU C €U CTBUTENIBHBIM
nokasaresneM. HaxoauTe 3HaueHUil cTereHu, UCHOJb3ys MpPU HEOO-
XOAMMOCTH HHCTPYMEHTAJIbHbIE CPEACTBA. 3aIllMChIBaTh KOPHU N-I
CTEIIEHH B BMJI€ CTEIIEHU C JPOOHBIM IIOKa3aTejaeM U HaoOopoT.
DopMyIHpPOBATH CBOMCTBA CTENEHEW. BBIUMCIATE CTENneHu ¢ pauuo-
HaJIbHBIM I10Ka3aTelleM, BBIMONHATh MPUKHUIKM 3HAYECHUS CTEIEHH,
cpaBHeHMe creneHeil. IIpeoOpa3oBbIBaTh YUCIOBbIE M OYyKBEHHBIE
BBIPAXKCHUMN, COJEp)KaIlMEe CTEIEHM, NPUMEHsA cBolicrBa. Pemats
IIOKa3aTeNnbHble ypaBHEHHs. O3HaKOMUTh C MPUMEHEHUEM KOPHEHN U
CTENEHEN NPU BBIYMCIECHUU CPEAHMX, JEICHUU OTPE3Ka B «30JI0TOM
cedeHnn». PemaTe NpuKIIagHble 3a1a49 Ha CJI0KHBIE ITPOLEHTHI.

Paszpnea V. IlokasaresibHas, JorapupmMuieckas, TPUrOHOMETPUHYECKHUE (PYHKIIMHU

IMoka3zarenbHast QyHK-
uus. Iloka3areabHbie
YPaBHEHMS

O3HakoMUTH C rpaduKamMH MMOKa3aTeIbHONM M CTeNeHHOW (YHKIIHIl.
Pemath moka3zarenpHble YpaBHEHHS M HEPAaBEHCTBA 10 W3BECTHBIM
anroputMaM. BeimonHsATe npeobpa3oBanus rpaduKoB.

Jlorapudmuueckas
¢ynkuus. Jorapudgmu-
YyecKHe YPABHEHUSA

BreimosHATh TIpeoOpa3oBaHuii BBIpAXKEHUH, TpUMEHEHHEe (Qopmyll,
CBSI3aHHBIX CO CBOWCTBaMU jiorapudmoB. OmnpenensaTb 00JacTh J10-
MyCTUMBIX 3HAUYEHUH JorapupMUIecKoro BeIpakeHus. Pemats mora-
pudMuUecKre ypaBHEHHUS.

Tpuronomerpuuyeckue
¢pynknuu. Tpuronomer-
pUYeCKHE YPABHEHUS U

BBIPAKCHHA

N3yunTs paavaHHBIM METOJ M3MEPEHMS YIJIOB BpPAIICHUS U UX CBS-
34 ¢ rpagycHOil Mepoil. M300pakaTh yribl BpallleHUsI Ha OKPYKHO-
CTH, COOTHECEHUE BEJIUYMHBI YTJIa C €r0 PACIIOJIOKECHUEM.
DopMyIHpPOBaTh ONPENENIECHUsS TPUTOHOMETPUUYECKUX (QYHKIUN IS
YIJIOB MTOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOI'O TPEYTrOJIbHUKA U
00BSICHEHHE X B3aUMOCBS3U. PemaTe no GpopMynaam U TPUTOHOMET-
PUYECKOMY KPYTy NPOCTEHMIIMX TPUTOHOMETPUYECKUX YPaBHEHHM.
[IpumeHnsTh 00IIKME METOIbl PEUICHMs] YpaBHEHHWH (IpUBENEHHE K
JMHENHOMY, KBaJApaTHOMY, METOJ pa3JIOKECHHUS HA MHOXUTEIH, 3a-
MEHbl MEPEMEHHOM) MpU PEUICHUH TPUTOHOMETPUUECKUX YpaBHe-
HUI. YMETh OTMEYaTh Ha Kpyre perieHus: MpoCTEUIINX TPUTOHOMET-
pPUYECKUX HEPABEHCTB

Pa3zgea VI. Hauajia MmaTeMaTH4ecKoOro aHaJnu3a

ITocaenoBaTe ILHOCTH U
nporpeccuu

O3HaKOMUTH C MOHATHEM YHCIOBOW MOCIEOBATEIbHOCTH, coco0a-
MU €€ 3aJaHMsl, BBIYUCIECHUSAMU €€ WIEHOB. O3HAKOMUTH C MOHATUEM
npezena nocieaoBaTeabHOCTi. O3HAKOMUTD C BHIYMCICHUEM CYMMBbI
OECKOHEYHOI'0 YHCIOBOI'O psijia, Ha NpUMEpPEe BBIYMCIECHUS CYMMBbI
0eCKOHEUHO yOBIBaIOIIEH reOMEeTPHUECKOi IPOrpeccuu.

Pemartp 3ajaun Ha mpuMeHeHUe GOpMyJIbl CyMMbl 0€CKOHEUHO yOBbI-
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BaIOIEH reOMeTPHYEeCKOI MPOrpeccHu

HenpepsbiBHbIE PYyHK-
nuu. IlponzBognan

O3HaKOMUTH C MOHATHEM NMPOU3BOAHON. M3yunTh U popMynupoBaTh
€€ MEXaHMUYECKOTro M FeOMETPUUYECKOT0 CMBICIIA, H3yUYeHUE AT OPHUT-
Ma BBIUKCIICHHUS MPOU3BOJHONW Ha MPHUMEpPE BBIYUCICHUS MIHOBEH-
HOW CKOPOCTH U yIII0BOTr0 KO3 PHUIIMEHTa KacaTeIbHOM.

CocraBnarh ypaBHEHHUs KacaTelbHOW B 00IIEeM BHJE. YCBOHUTH Ipa-
Bwia nuddepeHnnpoBanusi, TaOIUIBI TPOU3BOIHBIX AIEMEHTAPHBIX
byukumii, npumeHenue s nuddepeHnupoBanus (QyHKIUH, CO-
CTaBJICHUS YPaBHEHUS KacaTEJIbHOM.

HccnenoBanune pynxkumii
¢ IOMOIUBIO POU3BO/I-
HOH

W3yunTh TEOpeMbl O CBA3M CBOMCTB (PYHKIIMM M MPOM3BOJHOHU, (op-
MyJIMpOBKa UX. IIpOBOAMTHE C MOMOIIBIO MPOU3BOJHOM HCCIIENOBA-
HUS (QyHKIWH, 3aJaHHON (opmyIiol. Y craHaBIMBATH CBSI3H CBOWCTB
GyHKIMM ¥ TPOM3BOAHOM MO uX rpadukam. [IpumMeHsATs TPOU3BOI-
HOHM JUIsl pelieHMs 3a7ad Ha HaxXOXKJAeHHe HauOoJIbIIero, HauMeHb-
1IEro 3HaY€HMsI U Ha HAXOXKJIEHHUE DKCTPEMyMa.

Paznen VII. IlepBooOpa3Hasi u MHTerpaJj

IlepBooOpa3Has 1 uHTe-
rpaji

O3HakOMUTH C TOHATHEM HHTErpaja M nepBooOpasHol. M3yuuth
MpaBujIa BBIYUCIEHUS MepBOOOpa3Hoi u TeopeMbl HproToHa- Jlei0-
Huna. PemaTh 3a1aun Ha CBA3b MEPBOOOPA3HON U ee MPOU3BOIHOM,
BBIUMCIIEHUE N1E€PBOO0Pa3HON /i AaHHOM QyHkuuu. Pemats 3amaun
Ha IPUMEHEHHME UHTErpaja JJs BbIUUCICHUS GU3NYECKUX BEIUYUH U
iomaaeu

Paznen VIII. YpaBHeHNsI 1 HEPABEHCTBA

HppaunonanbHble, 10-
KasaTeJbHbIE U JI0Ta-
pupMuUecKue HepaBeH-
CTBa

O3HaKOMHUTH C OOIIMMU BOIIPOCAMH PEIICHHS] HEPABEHCTB M UCIOJIb-
30BaHHE CBOMCTB M I'paduKoB (PYHKIUN MPU PEHICHHUH HEPABEHCTB.
Pemath HepaBEeHCTBA U CUCTEMBbI HEPABEHCTB C MPUMEHEHUEM pa3-
JUYHBIX cr1oco0oB. [IpuMeHeHre MaTeMaTHUYeCKUX METOJ0B JJIs pe-
HICHUsI COAEP)KATEIbHBIX 3aJay U3 Pa3IMYHBIX 00JacTel Hayku u
npakTukyd. MHTEepnpeTupoBaHue pe3yJbTaTOB C YYETOM pPEaJbHBIX
OTPAHUYECHUH

Pazpnea IX. I'eomerpust

Beenenue B crepeomMeTt-
puio

O3HaKOMHUTH C TMOHATUSAMH TOYKA, MpsMasi, IMIOCKOCTh, MPOCTPAH-
CTBO, TepeceKalourecs: MIOCKOCTH, MepeceKaroluecs mpsMas H
IJIOCKOCTh; MOJYNPOCTPAaHCTBO. [IpUMEHATh aKCMOM CTepeoMeTpUU
u cienctBus U3 HUX. [locTpoeHune cedeHuid M M300pa’keHUN MPO-
CTEHIINX NPOCTPAHCTBEHHBIX QUTYD.

B3aumHoe pacmoJsio:ke-
HHeE NPAMBIX B IIPO-
CTPaHCTBe

DopMyaMpoBaTh U MPUBOAUTH JOKA3aTENbCTBA IPU3HAKOB B3aMMHO-
IO PacIOJIOXKEHUs NPSAMBIX M IJIOCKOCTeH. Pacno3HaBaTe Ha yepre-
Kax M MOJENAX DPA3JIUYHBIX CIYy4aeB B3aMMHOIO PACIOJIOKEHHUS
IPSMBIX M IJIOCKOCTEH, apryMEHTUPOBAaHUE CBOMX CYKICHHMU. BbI-
HOJHATh MOCTPOEHUS YIJIOB MEXKIY NPSAMBIMH, NPSAMOM M IUIOCKO-
CTBIO, MEXKJY IIJIOCKOCTSIMU I10 ONMCAHUIO U PAacIO3HaBaHUE UX Ha
mozenax. [IpumMeHsaTs NpU3HaKu U CBOMCTBA PACIOIOKEHUS IPSIMBIX
U IUIOCKOCTEH IIPU PEIIECHUH 3a1a4.

ITapanneabHOCTH Nps-
MBbIX H IJIOCKOCTEH B
NMPOCTPAHCTBE

@opMynUpoBaTh OIpPEIEICHNN, NPU3HAKOB U CBONCTB Mapalielb-
HBIX IJIOCKOCTEH, ABYTPAaHHBIX U JIMHEWHBIX yriaoB. [IpuMeHsaTh npu-
3HAaKOB M CBOMCTB PACIIOJIO0KEHUS MPSIMBIX U IIJIOCKOCTEW NP penie-
HUU 3a71ad4. Pemare 3aaum Ha BBIYMCIIEHUE N€OMETPUYECKUX BEJU-
yyH. O3HAKOMHUTH C MOHATHEM IapajIeIbHOIO MPOEKTUPOBAHUS U
€ro CBOMCTBAMH

IlepneHINKYJIAPHOCTH

DopMyIHPOBATH ONPENCICHUM, IPU3HAKOB U CBOMCTB MEPIECHIUKY-
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NPSAMBIX U IUIOCKOCTeH B
NPOCTPAHCTBE

JSIPHBIX TUIOCKOCTEH, NBYTPaHHBIX U JIMHEHHBIX yrioB. IIpumeHsTH
NPU3HAKOB U CBOMCTB PACIOJOKEHHSI MPSIMBIX U IUJIOCKOCTEH Mpu
pemieHnn 3anad. Pernenue 3agad Ha BBIYMCICHHUE T€OMETPHUYECKHX
BEJIMYHH.

Yriasl 4 paccToAHUSA

OnuceiBaTh pacCTOSIHUSA OT TOYKHM A0 IIOCKOCTH, OT HPSAMOM 10
MJIOCKOCTH, MEXKY IIIOCKOCTAMH, MEXKIY CKPEIIUBAKOIIMMUCS IMpS-
MBIMHU, MEXAY MPOU3BOJILHBIMH (PUTypamMH B IPOCTpaHCTBE. Brrumc-
JSITh JTMHEWHBIE 3JIEMEHTHI M YTIIbl B MPOCTPAHCTBEHHBIX KOHUTY-
panusx, apryMEHTUPOBAHHUE CBOUX CYXKIECHUM.

MHOTrorpaHHMKHI

OnuchiBaTh U XapaKTEpU30BaTh Pa3IMUHbIC BUIbl MHOTOTPAaHHUKOB,
NEepevrCIEHUE UX JIEMEHTOB M CBOMCTB. M300pa)xcaTh MHOrorpaH-
HUKH U BBINOJHATH OCTPOEHUSI HA M300paKEHUSIX U MOJEISAX MHO-
rorpaHHuKoB. M300pakaTh ce4eHUs, pa3BepPTKH MHOTOTPAaHHUKOB,
BBIUMCIIEHUE TUIOIIA/Ied moBepxHocTel. [locTpoeHne mpocrermmx
ceueHul KyoOa, mpu3Mbl, nupamMuabl. [IpumeHsTs GakToB U CBeIEHHI
u3 manuMerpur. O3HaKOMUTH C BUAAMU CUMMETPHIl B MPOCTpaH-
cTBe, (OPMYJIUPOBAHUE OIPEICICHUI U CBOMCTB. XapaKTEepUCTHKA
CUMMETPHUU TEJ BPAILLIEHUS] U MHOTOI'PaHHUKOB. [[puMeHATh CBOMCTB
CUMMETPUHU MpH peleHuu 3anad. Vcmons3oBaTh NMpUOOpETEHHBbIE
3HaHUS U1 MCCIIEJOBAaHUA M MOJEIUPOBAHUS HECIOXKHBIX 3ajad.
N300paxaTh OCHOBHbIE MHOTOI'PAaHHUKOB U BBINOJHATH PUCYHKU O
YCJIOBUSM 3aJa4.

BekTopsb! B npocTpaH-
cTBe

O3HaKOMUTbH € NIOHATHEM BEKTOpA. MI3yunuTh 1€KapTOBY CUCTEMY KO-
OpAMHAT B MPOCTPAHCTBE, IOCTPOCHUE MO 3aJaHHBIM KOOpAUHATaM
TOUYEK M mockocter, Haxonute koopaunar touek. Haxonuts ypas-
HEHUHM OKPYXHOCTH, c(epbl, MIOCKOCTH. BBIYHCIATH paccTOsHUS
MEXIYy TOYKaMU. M3ydaTh CBOMCTBA BEKTOPHBIX BEIMYMH, IIPABHUII
pa3IoKEHUsT BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPAaBUII
HAaXO0XEHUS KOOPAUHAT BEKTOPA B IPOCTPAHCTBE, IIPABUI NCUCTBUI
C BEKTOPaMHM, 3a/JaHHBIMU KOOpAMHAaTaMH. [IpuMeHsATh Teopuu mpu
pelIeHUH 3ajad Ha JEHUCTBHUS C BEKTOpaMH. M3yuuTh ckajisipHOe
MPOU3BEIACHUS BEKTOPOB, BEKTOPHOIO YPaBHEHUS MPSAMON U IIJIOCK O-
cty. [IpuMeHATh TCOpUU NP PELICHUH 3aJa4 Ha JEHCTBUS C BEKTO-
pamu, KOOpPAWHATHBIA METOM, IPUMEHEHUE BEKTOPOB I BBIYHCIIC-
HUS BEIWYUH YIJIOB U paccTossHUi. O3HAaKOMUTH C J10Ka3aTelIbCTBA-
MU TEOPEM CTEPEOMETPUU O B3aMMHOM DPACIOJIOKEHHH NPSAMBIX U
IUIOCKOCTEHN € MCIOJIb30BAaHUEM BEKTOPOB.

O0bEéM MHOTOTPAHHUKA

I/I3y‘lI/ITB TCOPEMbI O BbBIYUCJICHUHU odobeMa Ky6a, Inapajuiejcnuicaa,
nmupamMuyJibl U Jpyrux MHOI'OI'PaHHUKOB. Pemate 3amaun Ha IIpuMe-
HCHUC Q)OpMy.]'I BBIYMCJIEHHST 00BEMOB MHOT'OI'PAaHHHKOB. O3Hako-
MUTH C METOAOM BBIYH CIICHUA 00BEeMOB MHOT'OI'paHHUKOB.

Tena Bpamenust

O3HaKOMUTH C BHJAMH TeJl BpallleHHUs, GOpPMYJIMPOBAHUE HX OIpe-
JeneHu u cBorcTB. DOpMyIMpoBaTh TEOPEMBI O CEYEHUH IIapa
IUIOCKOCTBIO U IJIOCKOCTH, KacaTelnbHOM K cepe. XapaKTepUCTUKA U
n300pakeHre Tell BpallleHHsl, UX pa3BEepTKH, ceueHus. Pemarsb 3ana-
YU HA IIOCTPOCHHUE CEYEHUH, BBIYUCICHUE JJINH, PACCTOSIHUH, YIJIOB,
momazaek. IIpoBoauTs 10Ka3aTeabHBIE PACCYKICHUS IIPU PELLICHUH
3anad. [IpuMeHATh CBOMCTBA CUMMETPHH IIPU PELICHUH 3a1a4 Ha Te-
Ja BpallleHHs, KoMOMHanuio Tel. M300paxarh OCHOBHBIE KPYIJIbIE
TeJa U BBINOJHATh PUCYHKA MO YCIOBHIO 3aJ]a41

Ilnomaam noBepxXHOCTH
H 00bEMBI KPYIJIBIX TeJ

O3HaKOMHTE C MOHSITHSIMHA IJIomaan u O6T>€Ma, aKCMOMaMU U CBOM-
crBamu. Pemnienne 3aJa4 Ha BBIYMCICHUC HJ'IOH_[aJIGI‘/'I IIJIOCKHUX (bI/Il"yp
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C MPUMEHEHHUEM COOTBETCTBYIOIIUX (GopMyn U (akTOB M3 IUIAHH-
merpuu. M3yuenue Gopmys st BBIYUCIECHUS IUIOMIAEH MOBEPXHO-
CTeli MHOIOIPaHHMKOB W TeNl BpauieHus. O3HAKOMUTb C METOJIOM
BBIUMCIICHHUS IJIOIIAIU [TOBEPXHOCTU cdepbl. Perenue 3a1au Ha BbI-
YHUCJIEHUE IIOIIAJel TOBEPXHOCTH U OOBEMOB MPOCTPAHCTBEHHBIX
Tell.

Pa3znen X. KomOuHaTopuka u Teopusi BepoOiTHOCTEH

CayuaiiHble ONBITHI,
cJIiy4aiiHbie COOBITHA U
BEPOSITHOCTH COOBITHH
DJIeMeHThI KOMOMHATO-

PUKH

O3HaKOMHUTH C TMOHATUSAMU KOMOWMHATOPUKH: Pa3MEIICHUSIMH, COYe-
TaHUSMH, TIEPECTAaHOBKaMU U (opMyIamMu il X BeuucieHus. U3y-
YeHHUe MpaBuiia KOMOMHATOPUKUA U IPUMEHEHHUE MPH PEIICHUH KOM-
OMHATOpPHBIX 3aja4. PemieHne KOMOMHATOPHBIX 3a/1a4 METOJOM Iie-
pebopa u mo mpaBuiy yMHOXKeHHs. OOBSICHEHHE W TPUMEHEHHE
dbopMyI 711 BEIYUCIICHHUS Pa3MelIeHUH, EpeCTaHOBOK U COYETaHUHN
npu pemeHun 3anad. O3HakoMuTh ¢ OmHOMOM HbrOTOHa W Tpe-
yrojibHuKOM [lackansa. PemeHne mpakTHYecKuX 3a/ad ¢ HCIOJIb30-
BaHHEM TMOHATUUA M MPaBWJI KOMOMHATOpHKHU. M3ydueHue Kiaccude-
CKOr'0 OMpPENEICHUSI BEPOSTHOCTH, CBOMCTB BEPOSATHOCTH, TEOPEMBI O
CyMMe BeposiTHOCTeH. PaccmMoTpeHne mpuMepoB BBIYKMCICHHS BEPO-
ATHOCTEH. Perenne 3aa4 Ha BBIYUCIICHUE BEPOSTHOCTEH COOBITHIA.

Onepauuu HaJl MHOKe-
CTBAaMHU M COOBITUSIMH.
Ci0:keHne 1 YMHOKEHHE
BEPOSITHOCTEM. Y CJI0B-
Hasl BeposATHOCTh. He3a-
BHCUMbIE COOBITUSA

O3HAaKOMHTL C HOHATUSIMH MHOXXECTBA, IICPECCCUCHUC, 06I>CIII/IHCHI/IG
MHOXKECTB U COOBITUH, NMPOTUBOIOJIOKHBIE COOBITUs. M3ydeHue mo-
HATHS YCIIOBHAs! BEPOSITHOCTh. Pemienne 3aaa4, ucnonsys Gopmyiry
YCIIOBHOM BEPOSITHOCTH.

Cepuu nocJie1oBaTeb-
HbIX HcnbITAHUA. UcnibI-
tanusa bepuyaiau. Cay-
YailHbIH BHIOOP U3 KO-
HEYHOI COBOKYITHOCTH

O3HaKOMHUTH C MOHATUSAMU OWHAPHBIM clydailHbId ombIT. Pemenue
MPAKTUYECKUX 3aJ1a4 Ha CEPUI0 HE3aBUCUMBIX MCIBITaHMM. M3yde-
Hue ucnbiTanuii bepuysmm. [Tonstue ciydaiiHoro BpiOOpa U3 KOHEY-
HOM COBOKYITHOCTH.

CayuyaiiHble BeJTHYMHBI
U pacnpejeseHust

O3HAKOMHTH C IOHATHIMHU CﬂyqaﬁHaH BCIIMUMWHA, pacCOpCACICHUC
BCPOATHOCTH, MATCMATHYCCKOC OXUIAAHUC, AUCTICPCHUL. I/I3y‘-I€HI/IC
OMHOMHHAJIILHOI'O H TCOMCTPHYICCKOI'O pacClpecaciICHus cnyqaﬁHoﬁ
BEJIUYHUHEL. PerieHue 3aJa4 Ha HaXOI[I/ITB MaAaTEMAaTHYCCKOI'O OXuJjga-
HHUA, AUCIICPCUU U CTAHAAPTHOI'O OTKJIOHCHUS. I/ISYLICHI/IG CBOMCTB
MAaTCMATUYCCKOI'0 OKMJaHUs U AU CIICPCUH.

JJIeMeHTBhI MaTeMaTH4e-
CKOH CTATHCTHUKH

O3HaKOMUTbH C NOHATHSAMU I'eHepalibHasi COBOKYITHOCTb U CIIy4aiHast
BbIOOpKa. 3HAKOMCTBO C BHIOOPOUYHBIMU XapakTepuctukaMmu. OlLieHKa
CpPEIHEr0 M AUCIEPCUH T'€HEPAIbHOH COBOKYIHOCTH C ITOMOIIBIO
BbIOOPOUHBIX XapakTepucTUK. OLEHUBAaHNUE BEPOSITHOCTEH COOBITUI
10 BbIOOpKE. BhldncieHne qOBEpUTENbHOTO MHTEpBaAIa Il OLICHKH
TeHEepaIbHON CpeiHen

4.3. Kputepun oueHKH pe3yJbTaTOB 00y4eHHs

4.3.1. Kputepuu olleHKH JK3aMeHa

OneHka 2K3aMeHaTopa, Kpurepun
YpOBEHb
«OTIIMYHO», BBICOKHMI O6yanOHII/II‘/‘IC$I IToKa3all MIPOYHBIC 3HAaHUA OCHOBHBIX
YPOBCHb MOJ0XKEHUN yqe6H0171 JUCHUIIIMHBI, YMCHHC CaMOCTOATCIIbHO
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pelaTh KOHKPETHbIC NPAaKTHYECKHE 3a7a4d  IOBBIIMICHHOM
CIIO)KHOCTH, CBOOOIHO KMCIOJIb30BaTh CIIPABOUYHYIO JIUTEPATYPY,
JenaTh 00OOCHOBAHHBIE BBIBOIBI

«XOPOIIIO», TOBBIIIEHHBIN
YPOBEHb

OOyuarommiics  MOKa3ajl  I[POYHbIE  3HAHUSA  OCHOBHBIX
MOJIO’)KEHUN y4eOHOW NHCLUIUIMHBI, YMEHHE CaMOCTOSITEIbHO
pelaTh KOHKPETHbIE MPAKTUYECKUE 3aJ1aui, IPETyCMOTPEHHbIE
pabouell mporpamMmoi, OpUEHTHUPOBATHCS B PEKOMEHIOBAHHOM
CIPaBOYHOM  JIATEpaType, yMeeT IMpaBUIbHO  OLICHUTH
MIOJIYYCHHBIE PE3YJIbTATHI.

«yIOBJIETBOPUTEIBHOY,
IIOPOTOBBIN YPOBEHb

OOyuaromuiics MoOKa3ajl 3HaHUE OCHOBHBIX TOJIOKEHUM
y4eOHOM AMCHUIUIMHBI, YMEHHE TMOJY4YUTh C IOMOIIbIO
MpenoaaBaTelis MPaBUIIBHOE peuieHue KOHKPETHOMN
MPAKTUYECKON 3a7aud W3 4YHCIa MPETYCMOTPEHHBIX paboueit
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHIOBAHHON CIIPAaBOYHOMU

«HCYIOBJICTBOPUTCIILHO»

IIpu orBere oOyuwaromerocss BbIIBWINCh CYILECTBEHHBIE
npoOenbl B 3HAHUAX OCHOBHBIX IOJNOXKEHUH  yueOHOM
JUCLMILIMHBI, HEYMEHHE € MOMOILBIO IIPENOAAaBaTeNs OIyYUTh
MIPaBUJIBHOE PEIICHHE KOHKPETHOM INPAaKTUYECKOW 3aladu U3
YuClia TPEeIyCMOTPEHHBIX pabouedl mporpaMmon ydeOHOM
JUCLUTLIINHBI

4.3.2. Kpurepuu oneHKH q1u¢depeHINPOBAHHOIO 3aUeTa

OueHka 3K3ameHaropa,
YPOBEHb

Kpurepun

«3auTeHo (OTJIUYHO)», BbI-
COKHUI YpOBEHb

o0yyarouuiics riyooKo U MPOYHO YCBOMJI BECh MPOrPaMMHBIH
MaTepual, HCYEpIbIBAIONIe, IOCIECAOBATEIbHO, T'PAMOTHO |
JIOTUYECKU CTPOMHO €ro M3Jaraer, He 3aTPYAHSETCSl ¢ OTBETOM
IpY BUJOM3MEHEHUH 33/1aHusl, CBOOOJHO CHpaBisieTcs ¢ 3a/a-
YaMH{ U MPAKTUYECKUMH 33JaHUSIMHU, TIPAaBUIIBHO 00OCHOBBIBACT
NPUHSATBIC PEIICHUs, YMEET CaMOCTOATEIbHO 0000maTh U H3-
JaraTh MaTepHal, He JOMYCKasl OIIHOOK.

«3a4TeHo (XOpoIIo)»,
MOBBIIICHHBIN YPOBEHb

oOydJaromuiicss TBEPAO 3HACT MPOrPaMMHBIM MaTepual, rpa-
MOTHO M TO CYLIECTBY M3JlaraeT €ro, He JOMyCKaeT cylle-
CTBEHHBIX HETOYHOCTEW B OTBETE Ha BOMPOC, MOXKET MPaBUIIb-
HO MPUMEHATHh TEOPETUUECKUE MOJIOKEHUSI U BIaJeeT HE00X 0-
JAMBIMH YMEHUSIMH U HABBIKAMU IIPU BBIIOJHEHUU MPAKTHY €-
CKMX 3aJIaHUH.

«3a4TeHo
(YZOBIETBOPUTEIILHO)Y,
HIOPOTOBBIN YPOBEHb

00y4JaroIMiicsi YCBOUJ TOJIBKO OCHOBHOM MaTepHall, HO HE 3Ha-
€T OTACIIbHBIX /:[eTaneﬁ, AO0IMYCKAaCT HECTOYHOCTU, HEAOCTATOUYHO
npaBUIbHBIE (OPMYIHPOBKU, HapyIIaeT MOCIEA0BATEIbHOCTh
B H3JI0OKEHUU NPOrPaMMHOI0 MaTepuaia M HCIBITHIBAET 3a-
TPYJHEHUS B BBIMOJIHEHUU MTPAKTUUYECKUX 3aJIaHUM.

«He 3auTeno
(HEY1OBIIETBOPUTEIIHHO)»

OoOyJaroIIMiicsad HE 3HAET 3HAYMTEILHON YacTH MPOrPaMMHOI0
MaTepHalia, JOMYyCKaeT CyIIeCTBEHHbIE OMMOKH, ¢ OOIbITMMHU
3aTPYJHEHUSIMHU BBINOJHAET IPAKTUUECKUE 3a1aHUs, 3aaUH.

4.3.3. Kputepuu olleHKH KOHTPOJILHBIX padoT

OueHka, Kpurepun
YpoBeHb

«OTJUYHOY, BBICOKHH PabGoTa, BEIITOIHEHHAS ITOJIHOCTBIO 0€3 OMMOOK 1 HEI0YCTOB
YPOBEHb
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«XOPpOILIOY, MTOBBIIIEHHBIN
yYpOBEHb

Pabora, BbIMOMHEHHAS MOJHOCTBIO, HO MPU HATUYUKA B HEH HE
0osee oHON HerpyOoi OMMOKK W OJAHOT'O HelodeTa, He Oonee
JIBYX HEJIOYETOB

«yIOBJIETBOPUTEIILHOY,
IIOPOTOBBIN YPOBEHb

OOyuaromuiics NpaBWIBHO BBIMOJHWI HE MeHee 2/3 Bceid
paboTHl MM AOMYCTUII HE OoJiee OHOM Ipy0oil OIMOKHU U IBYX
HE/I04€eTOB, He OoJiee oHOoN Ipy0oil 1 o1HOM HerpyOoi ommoKu

«HCYIOBJICTBOPUTCIILHO»

OOyuatromuiicst MpaBUJIBHO BHITIOJIHEHO MeHee 2/3 Bceld paboThl

4.3.4. Kputepuu olleHKH YCTHOI0 ONpoca

OneHka, ypoBEHb

Kpurepuu

«OTAMYHOY, BBICOKHH ypPO-
BEHb

BricTaBisiercs, ecnu 0oOydaroImIUiics IMOCIEIOBATENLHO, YETKO,
CBSI3HO, 0OOCHOBaHHO M 0€301MO0YHO U3J1araeT yueOHbI MaTe-
pual; 1aeT OTBET B JIOTMUECKOW MOCIIEA0BATEIbHOCTU C UCIOJb-
30BaHMEM MPUHATOW TEPMUHOJIOIMH; I1OKA3bIBA€T ITOHUMAaHUE
CYIIHOCTH PAacCMaTPUBAEMBIX MOHSTHH, SBICHUM U 3aKOHOMEP-
HOCTEH, TEOpHIl, B3aUMOCBS3€M; yMEET BbLACIATh ITIABHOE, CaAMO-
CTOSITENBHO MOATBEPXKAATh OTBET KOHKPETHBIMU IPUMEPAMH,
dbakTaMu; CaMOCTOATENFHO aHAIM3UPYET U 0000IIAET TEOpPETH-
Yyeckuil Martepuai; CBOOOAHO YCTAHABJIMBAET MEXKIPEIMETHbBIE
(Ha OocHOBE paHee MPHOOPETEHHBIX 3HAHWW) M BHYTPHUIPEIMET-
HBIC CBSI3U; YBEPEHHO U 0€30MMO0YHO MPUMEHSET MOTy4CHHbIE
3HaHUs B PEILIEHUU HOBBIX, paHEe HE BCTPEUABLIMXCS 3aj]ad; pa-
[IMOHAJIbHO MCIOJb3yEeT CHPaBOYHbIE MaTepuaibl, y4€OHUK, 10-
HOJHUTENBHYIO JINTEPATypy, HPUMEHSET YNOPSJO0UYECHHYIO CH-
CTeMY YCJIOBHBIX O0O3HAu€HUU NpH BEIEHUH 3amuced, Compo-
BOXKJAIOLINX OTBET; AONYCKAa€T B OTBETE HENOYETHI, KOTOpBIE
JIETKO MCIPaBJIIsIeT 0 TPeOOBAHUIO MPEMOIaBaATEIS.

«XOpOouI0», MOBBIIIEHHBIA
YPOBEHb

BricTaBisercs, ecnu oOydaronuiics MOKa3blBaeT 3HAHUE BCETO
M3Y4YEHHOr0 y4yeOHOro Marepuasa; AaeT B OCHOBHOM IIPaBHIIb-
HBII OTBET; y4eOHBIN MaTepHall U3jlaracT B 000CHOBAHHOH JIOT U-
YECKOM MOCIeA0BATENbHOCTH, IPU 3TOM JONYCKAET OAHY HErpy-
Oyro ommOKy WM He Oojiee BYX HEIOYETOB B MCIOJB30BAHUH
TEPMHHOJIOTMU Y4eOHOr0 MpeaMeTa, KOTOpble MOXET HCIPABUTh
CaMOCTOSITENIbHO; aHATU3UPYET U 00001IaeT TEOPETUUECKUI Ma-
Tepuai; cobJ0aeT OCHOBHBIE MTpaBUIa KyJIbTypbl YCTHOU pedH;
IPUMEHSET YNOPAJOUYEHHYIO CHCTEMY YCJIOBHBIX O0O3HauYeHHM
IIPY BEACHHUHU 3aIMCEN, COTPOBOXKIAIOIIUX OTBET.

«Y IOBIIETBOPHUTEIILHOY, Oa-
30BBbII YPOBEHb

BrictaBnsiercs, ecnu oOydaromuiics: JEMOHCTPUPYET YCBOEHHE
OCHOBHOT'O COJIep)KaHUs y4yeOHOro Matepuasna, UMeeT MpoOesl,
HE MPEMATCTBYIOUIME JajbHEHIIIEMy yCBOGHUIO Y4eOHOro Mare-
puana; IpUMEeHsIeT MOJTy4YeHHbIE 3HAHUSI IIPH OTBETE Ha BOMPOC,
aHaIM3€e MPEAJIOKEHHBIX CHUTyaluil mo oOpasily; AoImycKaer
OMMOKNA B MCHOJIb30BAaHUU TEPMHUHOJOTUH y4€OHOTO MPEAMETa;
MOKa3bIBAET HEAOCTATOYHYIO CPOPMHUPOBAHHOCTH OTIEIbHBIX
3HaHUW U YMEHUH; BHIBOABI U 0000IIEHUS apryMEHTUPYET ciado,
JIONyCKaeT B HUX OWIMOKM; 3aTpyJHsETCS MpHU aHaiau3e U 0000-
HIeHUU Y4eOHOro Marepuana; 1aeT HeMOJIHbIE OTBETHl Ha BOMPO-
Chl TpenojaBaTessl UM BOCIIPOU3BOAUT COJEpKaHUE paHee Mpo-
YUTAHHOTO y4eOHOr0 TeKCTa, C1abo CBA3aHHOIO C 3aJJaHHBIM BO-
IPOCOM; HCIIONb3YeT HEYHNOPSAOYCHHYIO CHCTEMY YCIOBHBIX
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0003HaYEHUI IIpyU BEACHUHA SaHHCGﬁ, COITPOBOXAAOIHX OTBCT.

«HeynoBiaeTBOPUTEIBHOY,
HU3KUN YPOBEHD

BrictaBnsiercs, ecian o0yJaromuiics: HE pacKpbll OCHOBHOE CO-
JIepkaHue y4eOHOro Marepualia B MpeleiaxX MOCTaBICHHBIX BO-
IIPOCOB; HE YMEET MPUMEHATh UMEIOLIMECs 3HAHUS K PEIICHUI0
KOHKPETHBIX BOIIPOCOB U 3aJiayu 10 00pas3ily; J0IMyCKaeT B OTBETE
Oosee IBYX IrpyObIX OMIMOOK, KOTOpPbIE HE MOXET UCIPABUThH Ja-
e MPH MOMOIIM 00y4aIOIMXCS U MPernoiaBaTes.

4.4, OueHouHble CpeCTBA JIsl MPOBeEHUS TEKYIIEro KOHTPOJISA yCleBaeMOCTH

Bonpocsl 1151 KOHTPOJIBHBIX PadoT

1. PesynbTaToM okpyrienus uncia 1,1763 ¢ TOUHOCTBIO 10 COTBIX SBISETCS YUCIIO:

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

2. BeimosiHuTE NE€HCTBUA:
o5 5 1.2
8 8 15 15

3. BeimonnuTe peicTus: 1,2 +(1,05—0,4-1,5).

4. BBIOJIHATE AEJICHUE: 11% : 3ﬂ

5

5. Haliqute 3HaYeHUE BBIPAKCHHUS:

2
3./5
a)—( 1{) ;
6) V36 - 24 - 52;
B) V28 - 52 - 3%;

151 1

6. Yopocrure: a363a®e ©

3 5 5
7. YOpocTute: g4g24 : (alzg

3 5 5 1
8.Ympocrute: 4624 :(alze 8]

9. Brruucnure:
a)(5+i)—2+3i),
4

o )
)1+i

10. HaiiguTe o6macTh onpesenenus (pyHKIMH U 061acTh 3HaYeHnH GyHKIHH y =16 —x° .
11. TTpoBepbTe PYHKIMIO HA YETHOCTD ¥ = X'+ X.

12. Haiigure Hymu Gyaxuuu Y = xx—1 .

13. Tlo rpaduky Hekoropoi pyHkuuu y= f (X) HaliATE TPOMEKYTKH BO3paCTaHHSI




14. Tlo rpaduky pyukuuu y= f(X), n300pakeHHOMY Ha PHCYHKE OIPEACIUTE, IBISICTCS JIH

(GyHKIMS 4eTHOW MM HedeTHOH. OTBET MOsSCHUTE.

yn yll
1
' R | S
ol h/ X ON 1/ X
\
a) 0)
;yl y‘
/ d |/
ey
NI VA o X
01 -
B) | =

15. Tlo rpaduky dpynkuuu y= f(X), n300pakeHHOMY Ha PHCYHKE OIPEACIHTE:
a) IPOMEKYTKU BO3pPACTaHUS U yOBIBaHUS JaHHOHM (QyHKINY;
0) ec HaMEHbIIIee 3HAUCHUE;
B) Hy/lU (QyHKIUU.

16. Haiigute MHOXECTBO 3HaUEHUI (PYHKINU:

a) Y=2"-2;

1 X—2

0) Y= (Ej ;
1 X+1
B) Y= _(Ej .

17. Haitnute obmacth onpeneneHus GyHKIUU:
a) y=log,(2x—6)
6) y =log, (1-4x)
3

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

19. Pemure ypaBHeHue: 27 = 8il
lIog_,)zl
20. Beruucnure: 32
1

21. Pemmre HepaBEeHCTBO: 8% > =

22. Beiuncnure: 16%°°%1°

23. Petute HepaBenctBo: 10g4(7 — X) < 3.
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24. Pemmre ypasrenne: 752 — 14 - 7* =5,
25. Pemnre HepaBenctBo: l0gy (x —1) < log; 2 + log; 3.
26. HaiiauTe pon3BoHyi0 GyHKIHH: y = X + ¢,

27. HalinuTe 3HaueHUe MPOoM3BOIHON GyHKIMK: Vv = €* B Touke Xo = 0.
y y

28. Haiinure npon3BOAHYI0 QYHKIUU: Y = et

29. Pemnte ypaBHEHHE: €0S5X — C0s9x = 3sin 7x,

30. Pemvte ypaBHEHHUE: sin2x = \/E -SINX.
31. Pemmte ypasuenne: SINDX - COS3X = SIN 6X - COS2X.

: . 31
32. Pemute ypaBHEHHE: 0032 X —3SINX-COSX = SIn—.

33. Petnte ypaBHEHHE: 53in2 X —4CosX-SinX + 30032 X=2.
34. Pemure ypasnenne: /3 C0S2 X — SiNX - COSX = 0.

. 2
35. JIOKa)KUTE TOKIAECTBO: 1-sin 2a _ [1_tgaj :

1+Qn2a__]A¢ga
36. JloxaxuTe TOXK1ECTBO: {() (z + 0() = M )
4 cos2a

37. JIOKaKUTE TOKAECTBO: 1 _ sin? o — cos? o = }sinz 20"

38. Ilox kakum yrmom k ocu  OX HakloHeHa KacaTelnbHas, NPOBEIEHHAs K KpPHBOIi

y:xg—x2 — 7X + 6 B TOUKy MO(Z; —4)?

Inx +2
39. Haiitit TOuKM 3KCTpeMyMa GyHKIMU: JV = —
X
40. Jloxazatk, uro pynkuus Y = X + 5 BO3PACTACT Ha BCCH YHCIOBOM NPAMO.
1+ X
41. lano: ¢ (x) _ 2 4 2. Haiit cymmy KopHeit ypaBaenust f (x) = f'(x)-

2—X

42. Uccnenyiite GyHKnuio y = x° — g x? +3 Ha MOHOTOHHOCTb U JKcTpemyMbl. Haiigure

HauOornblee 3HaYeHNe QYHKIUM Ha OTpe3Ke [—1; 1].
43. BeluuciauTe MHTErpa:

2 , 2
a) .[(Zx —4x+—2}dx
1 X

0) [(vx —/x)dx
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sin 3xdx

0 |2

B) 0

A4, BerauciuTe miomaas GUrypsl, OrpaHHIeHHONR THHISIMI: Y =6+ X — X2, Yy =6—2X.

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

Bl c1
‘ D1
B \
A D

46. Haiinure nnomanps rpanu ADC. Pebpa AB, BD, BC — paBHBI U BCe IUIOCKHE YTJIbI MPU
BepumHe D — npsimbre.

D
A C
2
B

47. B ocnoBanuu nupamuasl SABCD napannenorpamm. IIpoBectu ceuenne uepe3 pedpo AD u

touky K pedpa SC. O0bsicHUTh, Kakasi (pUrypa moxydunach B CEUYCHHUH.
S

B

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

OObsacHUTH, Kakas (urypa rnoxydusiacb B CEYEHUHU.
s

B
49. TToctpouTth ceueHue miockoctero NMP.
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50. IMocrpouTs ceuenne ACP, rne P — cepenuna pedpa. O0bsiCHUTD, Kakas (GUrypa moryquIach

B CCUCHUMU.
Bl

C1l

D1

Al M

YcTHbIi onIpoc

1. Yro takoe oObiKHOBEHHas! 1poOb? 3anuch OOBIKHOBEHHOM 1poOou. OCHOBHOE CBOWCTBO
npoou. [IpuBecTr mpuMepsl.
2. CnoxxeHue u jeneHne oObIKHOBEHHBIX ApoOel ¢ pa3HbIMU 3HaMeHaTensaMu. [IpuBectu

IIPUMEPHI.

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

4. Yto Takoe aecsaTuuHas Apo0s? 3anuck qecaTuaHoi npodu. [IpuBectn mpuMeps.

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

6. YMHOXEHHE 1 BEIUMTaHHE IECATUIHBIX Jpooei. [IpuBecTu mpumepsl.

7. Yto Takoe anredpanyeckas qpoos. [IpuBecT npumepsl.

8. OcHoBHOE cBOMCTBO anredpandeckoit 1podu. [IpuBecTr mpumMepsl.

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

10.
11.
C JII0OOBIM

Brruntanue u ymHokeHue anredpandeckux apodei. [lpusectu mpumepsl.
Yro Takoe CTENeHb ¢ HaTypaJbHBIM MokazaTeneM? CTeneHb MOJ0KUTEIbHOIO Yncia
nokaszateneM. CTeneHb OTPULIATEIBHOTO YMCIAa C YETHBIM MokaszaTtesneM. 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 mpUMepslL.

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

AnropuTMm peleHus ypaBHeHuil. [IpuBectu npumepsl.
Anroputm 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 KOpHEi. [IpuBecTu npumep.
Kybuueckuit kopenb. [IpuBecTr mpuMeps.
JaiiTe onpeneneHye YUCIOBON (PyHKIIHMH.
Yro Takoe apryMeHT QyHKIIHH?
Yro Ha3bIBaeTCs 00JIaCThIO OnpeneaeHus: QyHKIUN?
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 npeobpazoBanus rpaduxos Gpynkuuii Bel 3Haere? [lepeunciure.

Jaiite onpeneneHue 4€THONW (HyHKIUU.

Kakas ¢pyHkuus HazpiBaeTcsi HEUETHON ?

HazoBute oco0eHHOCTb rpaduka 4ETHONW QYyHKIUU.

KaxkoBa ocobenHOCTh rpaduka HeuéTHON QyHKIHH?

Kaxkas pyHKIMS Ha3bIBA€TCS MEPUOAMICCKOM?

Kakas pyHkuust Ha3pIBaeTCs BO3pacTarolleil Ha MHOKecTBe P?

Kakas ¢pynkuus HazpiBaeTcst yobIBaromieid Ha MHOXXecTBe P?

Kaxkas Touka Ha3pIBaeTCs TOYKOM MUHUMYMa (QyHKITUN?

Kakas Touka Ha3bIBaeTCs TOUKOM MakcuMyMa (QyHKITUH?

Kaxk nHa3piBaroTcst Toukt max u min?

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

ChopmynupyiiTe OCHOBHbIE TPUTOHOMETPUYECKHE TOKIAECTBA.

. Permenne mpocTerdmmx TpUrOHOM ETPUYECKUN YPABHEHH .

. Haiite ompeneneHue npou3BOAHON (GYHKIHMH, cPOpPMYIHPYHTE OCHOBHBIE IpaBHUIIa

I epeHInpOBaHNUS.

42
43
44
45

4

. YpaBHEHHE KacaTeJIbHOU K rpaduKy QyHKIIHH.

. ChopmynupoBaTh cBOMCTBA Napajuienenuneaa

. JlaTb onpenenenue Terpasapa. HazBate ero aneMeHTh

. JlaTb onpenenenue napauienenumnesna. Ha3parb ero sneMeHTsI

.5. OeHOYHbIE CPeICTBA AJIsl MPOBEACHHUA MPOMEKYTOYHOM aTTecTAlUM
Bonpocs! pias nuddepeHINPOBAHHOIO 3a4eTa

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 3HaUYEHUIH 00paTHOM (QyHKIHH.
9. I'pacpuk oOpaTHOH (HyHKIHH.

10. Kopens n-oii creneHwu.

11. KopHu HaTypaJbHOI CTENEHH U3 YKCiIa U UX CBOMCTBA.

12. TIpeoOpa3oBaHue HppAIMOHATBHBIX BHIPAKECHUH .

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. PemeHue nDpOCTEHINNMX IOKAa3aTEJbHBIX U JIOrapu(PMUYECKUX YpaBHEHHH H
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, apKKOCHUHYC, apKTaHI'€HC YHCJIA.
29. [IpocTeiimme TPUTOHOMETPUIECKUE YPaBHEHUSI.
30. Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpauKH.

3aganus 1 AudpepeHUIMPOBAHHOIO 3a4eTa
3ananue Ne 1. Uuciia 1 BbIYMCIEHUS

1. BemmoaHuTe aeiiCTBHS 81 + Zﬂ _3-

2. BrimonauTe neicrus: 13 3.

4 7
3. BemmoaHute geicTrBusd: — - 1 = i .
8 9 16
84
28-12

5. Jano: z, =3+i, z, =—1+3i, TOr1a MOAYJIb IPOU3BEIEHUS |z, -Z, | PABEH ...

4. BEIIOJIHUATE OEiCTBUA:

6. KommiekcHoe umcao 1+2i B TtpuroHomerpudeckoii dopme r(cosg+ising) HMeer
MOJZyJIb, PABHBIH ...
1)5

2) /3

3)1

4) /5
3ananue Ne 2. ®yHKIUM, UX CBOlicTBa U rpaduku
1. Ha omHOM M3 CIIEAYIOIIUX PHCYHKOB U300pakeH rpaduk HedeTHOW (PyHKINUU. YKaKUTE ITOT

PHUCYHOK.
- ) LI

1)

/g ;\

Y

4)
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2. YKaxure MHOKECTBO 3HAYECHUN
¢byHKuMH, TpaduK KOTOPOIl N300pakeH
Ha PUCYHKE.

D[-3;7)

2) [-3 —2] U [2; 5]

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

3. Haiigute o6nacts onpenenenns Gynxiun | (X) =
1) [0; 3) U (3; +»)

2) [0; + )

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

4) (—oo; 81) U (8L +x)

4. Yxaxure rpaduk GpyHKIMHU, BO3pacTarouiei Ha otpeske [—3; 2].

1) y. 2) y
N\
o 1 A’ /
| = o3 >
3) \ y 4) \\\ 5 y
1 1
1 > ) 1 o
\ 0 4 ol X
\ /'
\
\

5. Ykaxxute rpaguk He4eTHOH (QYHKIUH.

y A

oF

1)
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y A
1] 1
1 O X
2)
y A
17
0
_jrl L X
7/
/[
[
3)
vA
S \ |1
1 N1 X
PN /
4)

3ananune Ne 3. KopHu, cTeneHu u Jiorapu@msi
1

1
9m?2 .m 2
1. VopocTtuTe BhIpaKeHHE, ———————— .
m—3
1) 9m’
2) 9m
3)9

H2
m6
2. Berunciure: V48-27 .
1) 36;
2) 18;
3) 6;
4)12.

wIin
wlhs

3. [IpencraBbTe B BUIE CTETIEHH BHIPAXKEHHE: D
8

1) 259
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8
2) 59
3) 252
4) 5°

3
4. Beraucomre: 252 —0,25.

1) 37,25
2) 14,75;

3) 124,75;
4) 26,25.

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

1) 5b?
2) 25b

3) {502
4) 5b

6. Haiiaure 3HaueHHE BBIPaXCHUSI |Og5 b, ecn 1095 b3=0.

1) 27,
2) 6;
3)3,
4) 12.
7. Beraucmure: log, 0,04+ 2log, 5.
1) 0;
2)3;
3)-1;
4) log,5.
8. Haiinure 3nauenne log,(9b), ecnmlog, b=>5.
1) -8;
2) 10;
37,
4) 25.

1)05x1
9. VkaxuTte NpoMexyToK, KOTOPOMY MPHUHAJICKUT KOPEHb YPaBHEHHUSI [—j =4.

1) [-3-1);
2)[-1;1);
3) [1; 3);

4) [3; 5).

10. VkakuTe IpOMEKYTOK, KOTOPOMY IIPUHAUIEKHUT KOPEHb YPaBHEHUS
log, (x +1) = log, (3x)

1) (-~ o0;-1)

2) (-10)

3) [-10]

4) (0; + oo)
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11. Cpenu 3a1aHHBIX QYHKIIUN YOBIBAFOIIIMMH SIBJISTFOTCSI:

T X
1) Y1=(§j
1 X
2) Y, :(Ej

3) Y3 = 57
X+3
4) Va4 = —(ZJ
6
5) y5 — 2X+1 _3
6) Y6 = —2%

12. Ykaxwure rpaduk QpyHKnuu, 3agannoi popmynoii  y =0,5".

. X
13. VKa)uTe MHOKECTBO 3HaueHuit Qynkuun: Y =2 + 5.

1) (5; + 0);
2) (0; + o0);
3) (=005 + 0);
4) (7; + o).

14. Jlorapumuueckoii He BIseTCS QYHKIUS, 3aIaHHAsT POPMYIION:

1) y:Iogix

;
2) y=log ; V/x
3) y=2"

4) y =log,|X]
5)y=mgﬁx
6) ¥ =logy% (—x)

15. Jng kakoil M3 yKa3aHHBIX (QYHKIUNA OOJACTHIO OINpEAENICHHUS SBISIETCS MPOMEKYTOK
(2;+oo)
1) y=log,(x-3)

2) yzlogz(gj
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3) y=log,(2—-x)
4) y=log,(x-2)

5) y=Ilg(2-x)
16. YkakuTe pUCYHOK, HA KOTOPOM H300pakeH rpaduk GyHKIHH
a) y=Ilog, x;
4
6) y=Ilog, x.
1)
R4
1'.\ -
oL 1
2) ' y
/l
L > Y
0] 1
3)
t7
HL
» Y
0 \
4)
27
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5)

17. ®ynkuus 3agana rpagukom:

27

ID

0 /1 > v
Ykaxxkute 00JIaCTh ONPEIeIICHUS:
1) (—o0i+0)

2) (03+0)

3) (0]

4) (1;+oo)

5) [L+0)

18. YkaxuTe BCe 3HAUEHUS apTyMEHTa, TIpu KoTopbix Gynkims Y =19 (X + 2) +1g (3 - X)

OIIpC/ACIICHA:
1) (-2:3)

2) (—o0;—2)U(3;+ )

3) (~2+)

4) (—0:3)

5) (3;+0)

19. Haitnute MHOKECTBO 3HAUCHUH QyHKIUU Y = 0,5+ |Og11 X:

1) (—oo;+oo)

2) (—00;0,5)

3) (0,5;+oo)

4) (—0;0,5)U(0,5;+x)

5) (0;+x)

20. Ipaux pynxunn Y = 109 1 X MoxeT ObITh nosyden u3 rpaduxa Gynkinn Y = log, x:
3
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1) cuMMeTpUYHBIM 0TOOpakKEHUEM OTHOCHUTENILHO ocu Oy ;
2) CUMMETPUYHBIM 0TOOpaKEHUEM OTHOCUTENILHO OcH OX ;
3) cxxaTheM OTHOCUTENIbHO ocu OX ;
4) pacTsKe€HHEM OTHOCUTENbHO ocu OX ;
5) ocTaHeTcs TeM XKe.
21. Ha o1HOM U3 PHCYHKOB M300pakeH rpapuk GyHKIUH Y = Iog3 X.

VYKaxuTe 3TOT pUCYHOK.

VA
|
1 [\
X
ol 1 -
1)
yA
1 sm—"
0l /1 X
|
2) I
yA
1
o1 x
3)
yA ]
|
1
ol 1 X
4)

3aganue Ne 3. OCHOBBI TPUTOHOMETPHH
. . T
1. Ynpocrute Beipaxkenue Sin aSin 2a + COS(— + a) + COS oL COS 20 .

1) 0;

2) 2cosa;

3) cosa + sina;
4) cosa — sina.

2 2

X—6.
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2. Ypocrute Bhipaxenne 3C0S~ X + 3sin



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

T
3. Haiimure tg oo, ecmu COSou=—= u — — < a < 0.
J5 2
1) 0,5;
2) 2;
3)-0,5;
4) 2.
J3
=

T
4. Pemmute ypaBHEHUE COS(E + X] =

17T
”1E+7zn, neZ

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

17T
”1§+7zn, nez

3) (-1)
4) (—1)”%+7zn, neZ

5. Pemmre ypaBHeHHE SiN3X = =.

N[

) ()" 24+Zn nez

9 3
2) i%+2—3nn, neZ
3) (—1)”-%+%n, neZ
4) i%+2—;n, neZ

8. Haitnure kopens ypaBHeHUs SIN2X — 4C0SX = 0, nmpuHaIexkanuii otpe3ky [27; 3mn).

V&

1) —
3

5n

2) 2
O
3) 4
13n
4 6
9. YkaxuTe Hanbonbinee 3Hauenne Gpynkuun Y =1—C0S3X .

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

10. Ha pucynke nzo6paskeH rpadpuk GyHKIUU:
V

A

i T34

3k -1 T > X
RE] ) 2 2
1) Y =Ctgx;
2) y=sinx;
3) y=10x;
4) 'y =—tgx;
5) y=tg2x.

11.YéTHas nnu HeuéTHas GyHKums | (X) =1+cosx?

1) uérnas;
2) HeuéTHas;
3) Hu 4€THAsI, HU HEYETHAS.

12. Haiigute MHOXKECTBO 3HaUE€HUN QYHKIMH y =SinX+2 .
1) [-11];

2) [0; 2];

3) [1; 3];

4) [2; 3].

Bomnpocs! AJ1s dk3aMeHa

. [Ipenen nocnenosarensHocTu. [Ipenen GpyHkium.
. IlonsiTue o mpousBoaHON PyHKIMH, €€ TEOMETPUUECKUN U PU3NUECKHUI CMBICII.
. IIpon3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEAECHUS, YACTHOTO.
. IIpon3Bo/IHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKLIUH.
. YpaBHEHUE KacaTebHOM.
. Bospacranue u yOpiBaHue QyHKIMHU. DKCTPEMyMBbI (YHKIINU.
. Bropas mpoun3BoHas, ee reoMeTpruIecKuii U (GU3NYECKUN CMBICT.
. [IpumeHeHne MPON3BOTHON K MCCIIEAOBAHUIO (DYHKIIMI M ITOCTPOCHHIO TPa(HKOB.
. [Ipumepsl Mcnonab30BaHMs MPOM3BOAHOM U HAXOXKJIECHHSI HAWIyYIIEro PELIEHUs B
MPUKJIAJAHBIX 3a7a4ax.

10. IlepBooOpa3Hast, MpaBUIO HAXOXKIECHHUS, OCHOBHOE CBOHCTBO EPBOOOPA3HOIA.

OO ~NO OIS WN P
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11. HeomnpeneneHHbIi ¥ onpeaeaeHHbIA U HHTErpaJl.

12. ®opmyna Hetorona—JleiiOHuia. Berancienne nHTErpaios.

13. TlpumeHeHue onpeneseHHOro HHTerpajia sl HaX0KEeHUS TUIOINAI KPUBOJIMHEWH O
Tpareuuu.

14. PaBHOCUJIBHOCTh yPaBHEHHUM.

15. OcHoOBHBIE NpUEMBbI pEIIEHUS ypaBHEHUM (pa3iioKeHHWE HAa MHOXXHUTEIW, BBEICHHE
HOBBIX HEU3BECTHBIX, [TOJICTAHOBKA, rpauueckuit MeTon).

16. Cucremsbl ypaBHeHHH. PABHOCHIIBHOCTD CUCTEM YpPaBHEHUH.

17. PaBHOCHIIBHOCTH HepaBeHCTB. O0OIACTh JOMYCTUMBIX 3HAUCHU HEPABEHCTB.

18. OcHoBHBIE TPUEMBI pELIEHUs] HEPABEHCTB.

19. OcHOBHEBIE TOHATUSI KOMOWHATOPUKH.

20. 3agaun Ha IOJICYET YKCIIa pa3MEICHHA, TIePEeCTaHOBOK, COUCTaHUH.

21. CoObITHE, BEpOATHOCTH COOBITHS, CIOKEHHE U YMHOXEHHE BeposiTHocTel. [lonsTue
0 HE3aBHCHUMOCTH COOBITHIA.

22. llpencraBineHue NaHHBIX (TaOJNUIBI, aUarpaMmbl, rpaduku), BBIOOpPKA, CpeaHee
apudmernueckoe, Meanana, moaa paaa. Ilonsarue o 3amayax MaTeMaTUYeCKON CTaTUCTUKU

23. B3anMHOe pacroioKeHHne MPSMBIX B IUIOCKOCTEH B TPOCTPaHCTBE.

24. CnoxxeHre W BRIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4uciio. KommianapHbie
BEKTODA.

25. KoopauHaThl TOYKH U KOOPAUHATHI BekTopa. CKalspHOE MPOU3BEACHNE BEKTOPOB.

26. IIpusma. [Ipsamast u HakIoHHas mpusMa. [IpaBunbHas npusma.

27. IMapannenenunen. Kyo.

28. Ilupamupa. [lpaBunbHas nupamua. Y cedenHas nupamujaa. Terpasap.

28. Llunuuap v KoHyc. Y ce4eHHbIH KOHYC.

29. Ilap u cdepa, ux ceyeHus.

3amanusa 1J15 JK3aMeHa
3aganue Ne 1. Hauana MareMaru4ecKoro aHaJamn3a
1. Haiiaute npoussoayo ¢yskimn 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 nzo6paxxensl rpa¢puku pyHKUNN U KacaTeIbHbIE K HUM B TOUKE @. YKaKHUTe
(byHKIUIO, TPOU3BOIHAS KOTOPOH B TOUKE a paBHa 1.

Ay /

N\
[HE Y

1)
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A
y
y:;(x
1 /
0 - a {
4 1 X
il
2)
A
y —
“y=h(x)
1
O / | -
/ a X
=1
3)
“y
1
-1 1 N _
0 a X
=1
y=p(x)
4)
. . x —18
3. Haligure 3Ha4eHME TPOM3BOAHON QYyHKIMH Yy = B TOUKE X, = — 3.
X

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

4. Haiijure mpou3BOAHYI0 QYHKIUH Y = eX + 3x°%.

11 6x

3

1) y'=xe
2) y'=e* + x
3) y'=e* + 5x°

4) y' =e* + 6x
5. ®yuknus y = f(X) 3amaHa Ha mpoMexyTke [—6; 4]. YKaKUTE MPOMEKYTOK, KOTOPOMY
MPUHAJIEKAT BCE TOUKH IKCTPEMYyMa.

1) [-6; 0] /

2) [0; 4] N >
3)[-2;3]

4) [-3:1]

6. [Ipu (BMOKCHUU Tea Mo MPSIMOit paccTosiHue S (B METpax) OT HauadbHOM TOYKHU JIBUKCHHUS
HU3MEHSETCS 110 3aKOHY
3

S(t) = 3 —t?+t-1 (t — Bpemst aBMKeHUs B cekyHaax). Haiiaure ckopocth (M/C) Tena uepes

4 CCKYH/IbI ITOCJIC HaYaJIa IBUIKCHUA.
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1) 1,75;
2)7,5;
3) 3;
4)9.

7. BeruucanTe 3HaUYE€HUE MPOM3BOIHON PYHKIMK Y = SIN X — 2x B Touke xo = 0.
1) 1;
2) 0;
3)-3;
4) -1.

8. HaiituTe 3HaueHMe IPOM3BOIHON GyHKIMKM Y = X - €% B TouKe Xo=1.
1) 2e;

2) e

3)1+e;

4)2 +e.

9. lns byskimu Yy = 2 COS X HaiauTe eppoodpasHyro, rpaduK KOTOPOil MPOXOAUT Yepe3

Touky M (g ; 24} .

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

10.Vkaxwure nepBoobpasuyro pynkuun f(X) =2 —sinXx.
1) F(x) = 2x — cosx

2) F(X) = x* + c0S X

3) F(x) = 2x + cosx

4) F(x) = 2 + cosx

3ananmne Ne 2. YpaBHeHHMs U HepaBeHCTBA
1. Kakoe u3 ypaBHEeHU# sBJIETCs IpOOHO-palliOHAIbHBIM:!
2
X
1) ? -4x+1=0 ;

2 2x2—3x_1_
13 ’
3) Xx—3 :ﬂ.
2x+1 X
4) 2x+8=14(7 - x)?

x> x-1_

-1 1

2. Pemnre ypaBHEeHUE 5 + 5 5"
1) 2;
2)-1;
3) 1;
4) 3.

1 1
3. Pemmnte ypaBHeHHE = +

X

X—4

=0:
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1) -2;
2) 5;
3) 2;
4) -1.

4. Ha pucynke n300paxkeHbl rpaduku QyHKIIHMA
y=f(x) 1 y=g(x),3a0aHHBIX HA IPOMEKYTKE
[~ 3; 6]. YkaxkuTe MHOXECTBO BCEX 3HAUCHUH X, JUISI

KOTOPBIX BBIMOJHsAETCS HepaBeHcTBO f (X) > g (X).

1) [-1;9]
2)[-3;-2] U [4; 6]
3)[-3;-1] VU [5; 6]
4) [-2; 4]

(x—2)(4x+3) S 0.

5. Pemmure HEpaBeHCTBO
x+4

1) {—4;—%} U [2; + )
2)(—00;—4)u|:—§; 2}
3) (—4;— ﬂ U [2; + o)

6. Pemte HepaBeHCTBO (

1) (- o0; 3)

(-3
3) (3; + o)

o3

7. Pemmre HepaserctBo 5°°F —1> 0.

o-=2)
}

2) | —o0; =

3)
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8. Pemmnre nepasenctso log, (2 —0,5%x) = —1.

1) [0;4)
2) (- ;0]
3) (4; + )
4) (4; 6]
3aganue Ne 3. 'eomerpus
1. B KaKuX MIOCKOCTSX JIGKAT OCHOBAHHUSI IPU3MBI?
a) B MPOTUBOIMOJIOKHBIX;
0) B MOOBIX;
B) B MapajlieIbHbIX.

2. Kakoe HanmeHbIIIee YnCco pedep MOXKET UMEeTh Ipu3ma’?
a) 3;
0) 6;
B) 9.

3. [Iponomxkute npeanoxenue: OCHOBaHUS yCEUEHHON MUPAMUJIBL. ..
a) paBHbIE MHOT'OyT OJIbHUKH;

0) 1o J00HbIE MHOTOYT OJIbHUKH;

B) JTIOOBIE MHOTOYT'OJIbHUKH.

4. bokoBbie péOpa MPU3MBHI. ..

a) OHU MapaJUIeIbHBI MEXKIY COOOI;

0) OHU IepPIEHINKYJIIPHBI OCHOBAHUIO;
B) OHU PaBHBI U MapalJIeIbHBI.

5. CKOJIbKO TUaroHajied uMeeT napajuiesienumnesn’?
a) 4,

0) 12;

B) 6.

6. Kakoit MHOTOrpaHHHK UMeeT 7 TpaHei?

a) ceMHUyYroJibHas MUpaMuU/a;

0) NATHYTOJIbHAS TPU3MA;

B) IIECTUYT0JIbHAS MUpaMuUa U NATUYT OJIbHAS IIpU3Ma.

7. KakoMy MHOTOT'paHHUKY IIPUHAUISKHAT CleNyromee cBOHCTBO: "KBaapar nuaronanu paBeH
CyMMe KBaJIpaTOB TPEX €ro uaMepeHuit"?

a) mapasjiesenuneny;

0) mpsAMOMY IapaJuIeICIUIICy;

B) MIPSIMOYT OJIbHOMY TapaJjlieenumeny.

8. MHOrorpaHHuK, COCTaBICHHBIN U3 MIECTUYTOJIbHUKA U HIECTU TPEYTOJIbHUKOB, HA3bIBACTCS
a) IIECTUYTOJLHON NPU3MOM;

0) MIEeCTHUYTrOJIbHON MUPaAMUION;

B) YCEUEHHON TUPaAMUJION.

9. Anodema - 3TO BBICOTA ...

a) BBICOTA MPABUJIbHOM MUPAMUJIBI;

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

10. B ocHOBaHMU MPHU3MBI PABHOCTOPOHHUI TPEYTOJIbHUK, 2 OOKOBBIE TPAHHU -
napaesnorpaMmsl. Takas mpu3Ma sBISIETCA. ..

a) HAKJIOHHOM

0) IpaBUIILHOM;
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B) TIPSIMOM.

11. Jlansl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa mymHa oTpe3ka AB?
a) v 113
b)
c) v
d)
g) 2132

wl 4=
| &l &

= <]
—

12. YxaxuTe napy KOJUIMHEapHbBIX BEKTOPOB:
a) @(1;4;5)  b(0;8;-1]
by @(2;8;—1) 4 b(4;16;-2)
c) (0;0;0) y b(8;4;3)
d) @(1;2;2) » b(-1;2;2)
e) Gl1;-3;4) y b(4;-3;1)
13. Moryt 11 BEKTOpbI OBbITH KOJUIMHEAPHBIMU, HO HE PABHBIMU?
a) J1a;
b) uer;
C) HE IOCTaTOYHO JaHHBIX.

-+

14. BexTop mi4;-8;6) opToroHaiieH Bektopy 1. YkaxuTe KoopaIuHaThl BEKTOPa e
a) fil—1;-2;-3]
b) fn(1;2;3)
) N(—2;2;4]
d) n(2;—2;—4)
e) ni—2;-2;4)

15. BeraucauTh KOOpaAuHaThl cepeaunbl orpeska AB, ecin A(-10; 2; 3) u B(0; 16; -7).
a) (5;-8;2)

b) (—5;9;-2)
¢) (—5;8;2]

d) (5;9;-2]

g) (—10;14;-4]

16. Uemy paBeH MOJlyJIb BEKTOpa MN ,ecmu M V302505 N 12435302005
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a) 1§

b) v1
C) 1ﬁ

d) vv3+y2
e) VZ2+43

17. Ipu xaxoM nonoxutensaom N Bexropsr |05 Ms 11y (=2;n+1;=21 gyroronansas?
a)-2;1;b)1;¢c)1;2;d)2;e) -2.

18. JIa pebpa npsiMoyroyisHOro nmapamienenuneaa pasusl 10 u 3, a o0beM napasenenumnena
pasen 360. Haiftu niomaab NOBEpXHOCTH 3TOI0 apaJuleIorpaMma.

19. Ecnu kaxnoe peOpo Kyba yBeIMYuTh Ha 1, TO TUIOMIA/h €ro MOBEPXHOCTH yBenn4uTcs Ha 90.
Haiitu pebpo kyba

20. bokoBbIe pedpa MpaBUIBHON M PAMU/IbI B3AUMHO TIEPIICHAMKYJISIPHBI, Ka)K10€ U3 HUX PaBHO
6. Haiitn 00beM mupaMu/ibl.

21. Pebpa npaBwiIsHOTO TeTpadpa paBHbl 4. Haiitu mmomanb cedeHust, IpoXoIsIIero yepes3
CepeIMHBI YEeThIpeX ero peoep.

22. Pannyc OCHOBaHMSI LIMJIMHJIpA paBeH 3 cM, a ero oopasymomas -7 cm. Halitu miomane
OCEBOI'0 CEUCHHS.

23. Jlanb! nBa mapa. Paguyc BToporo mapa B 7 pa3 MeHbIIIE pajuyca nepBoro. Bo ckonpko pas
IJIOMIA](b TTOBEPXHOCTH MEPBOTO Iapa OOobIIe IO TOBEPXHOCTH BTOPOTo?

24. Tlnomaap MOBEPXHOCTH MEPBOTo mapa B 49 pa3 Oolbliie IO MOBEPXHOCTH BTOPOTO
mapa. Bo ckoibko pa3 00beM mepBoro mapa 0omnbliie oo0beMa BTOporo?

25. B nunmunapudeckuii cocyn Hamw 10 ky6. cM Bozbl. B Boy MONHOCTBIO MOTPY3UIIN IETAIb.
[Tpu 5TOM ypOBEeHb KUIKOCTH B cocye yBenuuuics B 2,4 pa3a. Haiitu o6bem getanu (B Ky0.
cM).

3aganne Ne 4. DiieMeHTbl KOMOMHATOPMKH U TEOPUH BepOSITHOCTEH

1. Mimeercs Tpu rpynmsl CTYAEHTOB: B mepBoil 11 uenoBek, Bo BTopoil 18 uenosek, B
TpeTheil 20 yenoBek. KonmuecTBo crmocob6oB BeIOOpa TPOMKH CTYAEHTOB, B KOTOPOU MO OAHOMY
CTYIEHTY U3 Ka)KJIOU IPYIIIbI, PABHO. ..

1.11-18-20;
2 11+18+20 .
3 )
3 11-18-20 :
3
4.11+18+20.

2. Yucno cnocoO0B OCTAaBUTH 5 YEIOBEK B 0OYepeb PaBHO. ..

3. B ciose «WORD» wmenstor mectamu OykBbl. Torga KOJMYECTBO BCEX BO3MOXKHBIX
Pa3IMYHBIX «CJIOB» PaBHO. ..
1.8;
2. 16;
3.4,
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4.24.
4. B xopoOxe 6 nBeTHbIX KapaHaaiiei. Yuciao crmocoOoB BEIOpaTh TPU U3 HUX PABHO...
5. Yucno crmoco6oB BEIOpaTh U3 Tpymibl B 20 CTYIEHTOB CTAPOCTY U 3aMECTUTEINS PaBHO. ..

6 U3 smuka, rae HaxoauTces 15 neranei, mpoHymMepoBaHHBIX oT 1 10 15, TpeOyeTcst BHIHYTh
3 neranu. Toraa KOIMYECTBO BCEBO3MOKHBIX KOMOMHAIIM T HOMEPOB BBIHYTHIX JI€Tajeii paBHO. ..
15!
1. —;
121
15!
S 3L121
3.3
4.151.
7. Yuciao Tpex3HAYHBIX YHCeNl, KOTOphle MOXXHO COCTaBUTb M3 YETHIPEX KapTOYEK C
mudpamu 1, 2, 5, 7, paBHo...
8. bpocaroT nBe MmoHeTsl. CoObITHE A — «TepO Ha repBoii MOHeTe» U B — «uudpa Ha BTopoi
MOHETE» SIBJISIFOTCS. ...
1) cOBMECTHBIMHU
2) 3aBUCUMBbIMU
3) HECOBMECTHBIMU
4) HEe3aBUCUMbBIMU
9. JIBa cTpeinka Mpou3BOJSAT I10 OJTHOMY BHICTpely. BeposTHOCTh monasiaHus B Leb Mep-
BOI'0 ¥ BTOpOro crpenkoB paBHel 0,8 n 0,75 coorBeTcTBEeHHO. TOraa BEposITHOCTb TOTO, 4YTO LI€Nb
OyZneT mopaxkeHa, paBHa. ..
1) 0,40
2) 0,95
3) 0,55
4) 0,60
10. UrpanbHas kocTh Opocaercss oauH pa3. Torjga BeposTHOCTh TOTO, UTO Ha BEpXHEH
IpaHU BBINAJET HE MEHEe MATH OYKOB, PaBHA...
1) 1/6
2) 1/2
3) 1/3
4) 5/6
11. Ha ntuuedepme ectb TOJIBKO KypbI U TyCH, IpUYeM Kyp B 4 pa3a OoJblie, 4eM I'ycen.
HaiinuTe BeposTHOCTb TOT0, YTO CIIy4ailHO BRIOpaHHAs HA 3TOM (epMe MTHIA OKAXKETCS
TyCEM.
1)0,4
2)0,2
3)0,5
4) 0,6
12. B ctane 50 kopoB. M3 Hux 15 xopoB 1-ii mopojisl, ocTasibHbIe — 2-i Topoasl. Haliaure
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 uMmeeTcst 6 HHXKEHEPHBIX B 5 OyXTralnTepcKUX MUKPOKaIbKYISITOPOB B O~
HaKOBBIX yrakoBkax. CiydaitHeiM oOpa3om OepyT 4 ynakoBku. HaiiTu BeposITHOCTH TOTO,
YTO B HUX OKa)KeTcsl 2 MHKEHEPHBIX MUKPOKAJIbKYJISATOpPA;
14. B cnyyaitHOM 3KCriepuMeHTe MOHETY Opocuiu TpH pa3a. KakoBa BeposSTHOCTh TOTO,
YTO OpeJl BbINaJl POBHO JBa pa3a?

2
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Hpunaoxenue 1

JIncr nepuoguveckux npoBepoxk padoyeii NporpaMmbl
U HHpOpMAaL¥s 0 BHECEHHBIX M3MEHEHHAX

JlomkHOCTHOE JINITO,
MIPOBOJIUBIIIEE TIPO-
Bepky: ®.1.0.,
JIOJKHOCTD

Jata

IToTpeOHOCTH
B KOPPEKTUPOBKE
yKa3aHHEM COOTBET-
CTBYIOIIMX Pa3/IeIIOB
paboueil mporpamMmsl

Wnpopmanus o0 BHECEHHBIX
W3MEH EHUSX
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