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1. MACIHOPT PABOYEN MPOI'PAMMBI JUCIUITIJIAHBI
II1.01 «MaremaTuka»

1.1. Ob6sacTh NPpUMeEHEHHS MPOTPAMMBI

PaGowas mnporpamma mucuMIIMHBI «MaTeMaTuka» SBISIETCS YacTbl0 OCHOBHOM
npodeccnoHanbHOW 00pa30BaTENbHON MPOTrPaMMBbI TTOATOTOBKHU CIICIIUAIMCTOB CPEJHETO 3BEHA
no crneuuanbHocTaM 19.02.07 TexHoJOrWs MOJOKAa M MOJIOYHBIX MPOJYKTOB, 19.02.08
Texnosiorust Msica U MsCHBIX NPoaAYKTOB, 35.02.15 Kunonorus, 36.02.01 Berepunapusi.

1.2. Mecto aucuuniuubl B ctpykrype OITIOII

Hucrunnuna [1].01 «Matematukay siBasieTcss y4eOHOW MHUCHMIUIMHON 00s13aTenbHOM
npeaMeTHo# obnactu «MatemaTtuka u uapopmarukay ®I'OC cpeanero oOiiero oopa3oBaHus U
6a30Boi aUCHUILUIMHON 00meoOpa3oBaTenbHoil noarotoBku CIIO u peanusyercs B | u Bo |l
ceMecTpax MpH CPOKEe TOJYYCHHUS CpeaHero npodeccrnoHabHOTO oOpaszoBanus 3 roga u 10
MECSIIIEB.

1.3Henn u 3agauM AMCUUILUIMHBI, MJIAHUPYEeMble Pe3yJbTaThbl OCBOCHHS Yy4eOHOi
AUCHMILINHBI:

Conepxanne AUCHUTUIMHBI «MaTemMaTruka) HampaBiIeHO Ha JOCTIIKCHHE CIIEIYIOIINX
yenei:

— pa3BUTHE MPEJCTABICHUN O COIHMAIBHBIX, KYyJbTYPHBIX W HCTOPUUECKHX (haKTOpax
CTAHOBJICHUSI MaTEMAaTHKH;

— (hopMHpOBaHUE TOTUYECKOTO, AITOPUTMUYECKOTO U MaTEMATHUYECKOTIO MBIIIJICHHUS;

— (opMHupoBaHNE YMEHHI MPUMEHSATH MOJIYYCHHBIE 3HAHUS MPU PEIICHUHM Pa3IUYHbIX
3a1ay;

— (opmupoBaHMe MNpeACTaBIEHUNH O MaTeMaTHKe KaK YacTH OOIIeyelIoBeYecKOi
KYJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJISIOLIEM OIMCHIBATH U H3ydaTb pEalbHbIC
MIPOLIECCHI U SIBJICHHUSL.

VYueOnas aucuumiinHa «MaTemaTHKa» OpPHUEHTHpPOBaHA Ha JOCTHIXKEHHE CIIEAYIOUINX
3ajgau:

— chopMUpoBaTh IEIOCTHOE MPEICTaBICHHE O MaTEeMaTHKE, €€ POJM B COBPEMEHHOM
CHUCTEME 3HAaHUN U MUPOBOU KYJBTYpE;

—  U3YYUTh OCHOBHBIE MAaTEMAaTUYECKUE TIOHATHS, WCIOJIb3yeMble IJIsi OIHCAHUS
Pa3JIMYHBIX MIPOLIECCOB U SIBJICHUI;

— cdopMupoBaTh HABBIKM NPUMEHEHHUS MaTeMaTHYeCKHMX METOJIOB HJsl peIIeHUS
MPAaKTUYECKHX 3a]1a4.

HJIaHI/IpyeMbIe JIUYHOCTHBIC PE3YyJbTAaThl 0CBOCHUSA y‘l@ﬁHOﬁ AUCHUIIJIMHBI

- C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTCMATHKE KaK YHUBCPCAJIIbHOM f3BbIKC HAYKH,
CpCACTBC MOJCIINPOBAHUS SIBIICHUH U IMPpOLEeCCOB, UACAX U METOAAX MATCMATHUKHU,

— TIIOHUMAHHUEC 3HAYUMOCTU MATEMATUKU [JId HAYYHO-TCXHUYCCKOT'O Mporpecca,
C(l)OpMI/IpOBaHHOCTB OTHOIICHHUA K MaTCMATHKC KaK K YaCTH O6H.[€“I€J'IOBCLICCKOI\;I KYJIBbTYPhI
4Cpe3 3HAKOMCTBO C HCTOpHeﬁ pa3BUTHA MAaTCMATHUKHU, JBOJIIOLIMEN MaTEMaTHYECKUX H,Heﬁ;

— Pa3BUTHUC JIOTHYCECKOI'O MBIINIJICHUS, IPOCTPAHCTBEHHOTIO B006pa)KeHI/I}I, aAJIropuT-
MHUYECKOM KYJIbTYpPbI, KPUTHUYHOCTH MBbBINIJICHUA Ha YPOBHEC, HCO6XOIII/IMOM JJIA 6y)1y1uel71
HpO(l)CCCHOHaHLHOﬁ ACATCIIBHOCTHU, JII PO AOJIPKCHU S O6p330BaHI/IH n CaMOO6p2130BaHI/I$I;

— OBJAACHUC MATCMATHUYCCKUMH 3HAHUAMU W YMCHHIMHU, HCO6XO,[[I/IMBIMI/I B IIO-
BCEIHEBHOM JKU3HHU, JJIs1 OCBOCHHA CMCKHBIX CCTCCTBCHHO-HAYUYHBIX OTUCIUIUIMH U JUCHUIIINH
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npo(ecCHOHANBPHOTO [HWKJA, s TOJyd4eHUs oOpa3oBaHHMs B OOJIACTSIX, HE TPeOYIOMMX
yrIIyOJIeHHON MaTeMaTHYECKOW OArOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHUIO, B TOM 4YHCJIE camMooOpa30BaHUIO, Ha
NPOTSHKEHUU BCEH JKM3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEepPhIBHOMY OOpa30BaHMIO Kak
YCJIOBUIO YCTEIIHON NMPO(GECCHOHATBHOM U 00IIIECTBEHHOM JIeATEIbHOCTH;

— TOTOBHOCTb M CHOCOOHOCTb K CaMOCTOATEIbHONW TBOPYECKOW U OTBETCTBEHHOM
NeSITENIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOHM paboTe, COTPYJHUYECTBY CO CBEPCTHHUKaMU B 00Opa-
30BaTEIbHON, OOIECTBEHHO II0JIE3HOM, Y4eOHO-HUCCIIEeI0BATEIbCKON, MPOEKTHOM M JIPYrUX
BUJIaX JESTEIbHOCTH;

— OTHOLIEHHE K MPOQPEeCcCCHOHANBbHOMN AEATEIbHOCTH KaK BO3MOXKHOCTU y4acTHs B pele-
HUU JIMYHBIX, 00IIECTBEHHBIX, FOCY/IaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM.

HJIaHI/IpyeMbIe METANPEAMETHLIC PE3YJIbTAThI 0CBOCHUSA yqeﬁﬂoﬁ AUCHHUIIIMHBI

— YMEHHE CaMOCTOSITEJIbHO OMNPENENiTh IEIN ICATEIHPHOCTH W COCTABISATH ILUIAHBI
NESITETPHOCTH;  CAMOCTOSITENIbHO  OCYIIECTBIIATh, KOHTPOJIMPOBATh U  KOPPEKTHUPOBATH
ACATCIBHOCTD, UCIIOJIb30BaTh BCE BO3MOXKHBIC peCprBI 11 JOCTHXKECHUSA ITOCTABJICHHBIX HCJ’ICfI
158 peaJ'II/I3aIII/II/I IIJTaHOB JICATCIIBHOCTH, BBI6I/IpaTB ycnemHme CTpaTeFI/II/I B paanqHHx
CI/ITyaI_[I/ISIX;

— YMEHHE NPOAYKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATh B IPOLIECCE COBMECTHOMU
ACATCIBbHOCTH, y‘-II/ITI)IBaTB O3 )IpyrI/IX y‘-IaCTHI/IKOB JCATCIIBHOCTH, 3(1)(1)CKTI/IBHO
paspemniath KOH(IJIUKTHI,

— BJIQJICHHWEC HaBBIKAMHM TI03HABATEIbHOHM, y4EeOHO-HCCIIENOBATEILCKOM M TIPOCKTHOU
NESTETPHOCTH, HABbIKAMH  pPa3pelieHHuss TMpoOJieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIPHOMY TIOMCKY METOJIOB PEIICHHUS] MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;

— TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOATEIbHON HH(POPMAIMOHHO-TIO3HABATEILHON
NESTETPHOCTH, BKJIFOYAsi YMEHHWE OPHUEHTHUPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX WH(GOpMAIUH,
KPUTUYECKH OIIEHHWBATh M HWHTEPHPETUPOBATh HHGPOPMAIUIO, TOJYYaeMYH W3 Pa3IHMYHBIX
HCTOYHHUKOB;

— BIIAQJICHUE S3bIKOBBIMHU CPEACTBAMU: YMEHHE SICHO, JIOTMYHO U TOYHO H3JIaraTh CBOIO
TOYKY 3PCHHUSI, UCIIOJIB30BATh aJICKBATHHIC S3BIKOBBIC CPE/ICTBA;

— BJIQJICHHWEC HaBbIKAMHU ITO3HABATEIBHOW pediIeKcHH KaK OCO3HAHHWS COBEPIIAEMBIX
JEHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJILTATOB M OCHOBAHM, TPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX MTO3HABATEIIBHBIX 3324 U CPEACTB JJIA UX JOCTHIKCHUS,

— LEJNEeYCTPEMJICHHOCTh B MOHCKaX W TNPUHATUH pEIICHUN, cooOpa3uTeNbHOCTh U
UHTYULUSA, PA3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABICHUN; CHOCOOHOCTh BOCIPUHUMATH
KpacoTy ¥ TapMOHUIO MUPA.

IInanupyemMble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHUS Y4eOHOM AU CHMIJIMHBI:

3HATh/ IOHUMATh:

— 3HAYEHUE MAaTEMaTUYECKOW HAyKW JJis PELIEHUsl 3a]ad, BO3HUKAIOIIUX B TEOPUH U
MPAKTUKE; LIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh MPUMEHEHUS] MaTEMAaTUYECKUX METOJOB K
aHaJIM3y U UCCIEAOBAHUIO MPOIIECCOB U SIBICHUI B MIPUPOJIE U OOIIECTBE;

— 3HAYEHUE TMPAKTUKA U BOIPOCOB, BO3HUKAIOIIUX B CaMOW MaTeMaTUKe s
dbopMHUpOBaHHS M Pa3BUTHS MaTEeMAaTUYECKOW HAYKH; WCTOPUIO Pa3BUTHs TOHATUS 4YHCIA,
CO3/ITaHUsI MaTEMAaTHUUYECKOTO aHaJIn3a, BOSHUKHOBEHUSI M PAa3BUTHUSI TEOMETPUU;

— YHHUBEpCAJIbHBIM XapakTep 3aKOHOB JIOTUKM MaTEeMaTHYECKUX PACCYXKIACHUH, HUX
MPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEUECKOM IESTENbHOCTH;

— BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX MIPOLIECCOB OKPYKAIOIIETO MUPA;



yMeTh:

— BBINOJIHATH apu(MeTHUeCKue ACHCTBUS Hall YHCIAMH, COUETasi yCTHbIE U MUCHbMEHHBIC
IIPUEMBl; HAXOOUThb NPUONIKEHHbIE 3HAUEHUS BEIUYMH W IOTPEIIHOCTH BBIUMCICHUN
(abcomoTHAs U OTHOCUTEINbHAS); CPABHUBATH YMCIIOBHIC BHIPAKCHHUS;

— HAXOJUTh 3HAYCHUS KOPHA, CTENEHH, Jorapupma, TPUrOHOMETPHUECKUX BBIPAKCHHUN
Ha OCHOBE OIPENENICHUs, HWCIOJb3ysd NpU HEOOXOJMMOCTH WHCTPYMEHTAJIbHBIE CpE/ICTBA;
M0JIb30BAThCS MPUOIMKEHHOW OLIEHKOH MPH MPAKTUYECKUX pacyeTax;

— BBINOJIHATH TPEOOpPa30BaHUS BBIPAKCHHUN, NpPUMEHSS (OPMYINbBI, CBS3aHHBIE CO
CBOWCTBaMU CTEMEHEH, Torapu(hMoB, TPUTOHOMETPUIECKUX ()YHKIIHA;

— BBIUMCIATH 3HAU€HHUE (DYHKIMM MO 33JJaHHOMY 3HAYEHMIO apryMEeHTa MpU pa3iHyuHbIX
crioco6ax 3agaHust QyHKLINU;

— OIpeAensTh OCHOBHBIE CBONCTBA YMCIOBBIX (YHKIUH, WUIIOCTPUPOBATh WX Ha
rpadukax;

— CTpPOUTh TpapuKu H3yYEHHBIX (YHKIUH, WIUIIOCTPUPOBATH MO TIpaduKy CBOMCTBa
AIIEMEHTApHBIX (PYHKIMI;

— UCIOJIb30BaTh MOHATHE (PYHKUNU I OMMCAHMS U aHAJIN3a 3aBUCUMOCTEHN BEJINYUH;

— HaXOJIUTh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIIHMI; MCIIOIb30BaTh MPOU3BOAHYIO JUIS
W3Y4YEHHUs CBOMCTB (DYHKIMM U MOCTPOEHUS rpapuKoB;

— NPUMEHATH MPOU3BOJHYIO IJIs NMPOBEAEHUS MPHUOIMKEHHBIX BBIYMCIEHUM, penarh
3a/1auM MPHUKJIAJHOTO XapaKkTepa Ha HaX0KJIeHNe HauOOoJIbIIEro U HAUMEHBILIEro 3HaYeHUs;

— BBIYUCIATH B NPOCTEHUIIUX CIIydasX IUIOMAAd U OOBEMBI C MCHOJIb30BAaHHEM
OIpENIETIEHHOT0 NHTErpasa;

— pewath panUoOHaIbHBIE, MOKa3aTeIbHbIE, JIOTapu(MUUECKUE, TPUTOHOMETPUYECKHE
YPaBHEHMsI, CBOJAIIMECS K JIMHEHHBIM M KBAJApaTHBIM, a TAKXKE AHAJIOTWYHBIC HEPABEHCTBA U
CHCTEMBI;

— UCMOJIb30BaTh rpauecKuii METO/1 PEellIeHUs] YpaBHEHUI U HEPABEHCTB;

— u300pakaTb Ha KOOPAMHATHON IUIOCKOCTH pEIIEHUs YypaBHEHHUIl, HEPaBEHCTB U
CUCTEM C JIByMsI HEU3BECTHHIMU,

— COCTaBIIsITh M pelIaTh YpPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIEe IPUKIIAHBIX) 3a/1a4ax;

— pewmath MOpocTeillline KOMOMHATOPHBIE 3aJauyd METOJ0M Imiepedopa, a Takke C
UCI0JIb30BAHUEM U3BECTHBIX (OPMYIT;

— BBIYHCIIATH B MPOCTEHUIIINX CITy4asiX BEPOSITHOCTH COOBITUI Ha OCHOBE TMOJCUYETa YHcia
HCXOJIOB;

— pemarh MJIAaHUMETPUUYECKHE U MPOCTEHllMe CTepeoMeTpudeckre 3aJadyd  Ha
HaX0XJICHHE FeOMETPUUECKUX BETMYHH ([UIMH, YTIIOB, IIIOIA/EH, 00bEeMOB);

HCI0JIL30BATH NPUOOPeTEeHHbIe 3HAHUS M YMEHHUSI B MPAKTHYECKOH eI TeJIbHOCTH
M MOBCEAHEBHOM KU3HU 1JIA:

— MPaKTHUYECKUX PacyeToB Mo (GopMmylam, BKIIOUYass (OPMYIIbl, coJeprKallue CTENEeHH,
panukanbl, JorapuMbl ¥ TPUTOHOMETPUUECKHE (YHKLMHU, HCIOJb3YS NPU HEOOXOAUMOCTH
CIpaBOYHBIE MaTEPHAJIBI U IPOCTEHIIINE BEIUUCIUTEIbHBIE YCTPOUCTBA;

— OIUCaHMs C TMOMOINBIO (PYHKIMHA pa3iIMyYHBIX 3aBHCUMOCTEH, IMpPEICTaBICHUS HX
rpadu4ecku, HHTEpIpeTaluy rpaduKoB;

— TOCTPOEHUS U UCCIIET0BAHUS POCTEMIINX MAaTEMAaTHUYECKUX MOJIENIEH;

— aHaJIM3a peabHbIX YHCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AUArpaMM, rpauKoB;

— aHanu3a HHPOPMAIUK CTATUCTUYECKOTO XapaKTepa;



— HccheoBaHus (MOJICIIMPOBAHMS) HECIOKHBIX MPAKTHYECKUX CUTYyalluii Ha OCHOBE
M3yYEHHBIX (POPMYI U CBOMCTB (uryp;

— BBIYUCIICHUS OOBEMOB M IUIONIA/ICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MpPHU
pelIeHNH TPAKTUYECKUX 3a/1a4.

1.4. KotnuecTBO 4acoB Ha oCBOeHME Y4eOHON AMCUUIJIMHBI.
MaxkcumanbHOU yueOHOW Harpy3ku oOyuaromerocs (Bcero) 361 yacos, B TOM uuce:
- 00s13aTeNbHOM ayAUTOPHOU y4eOHOH HArpy3Kku oOydatromierocs - 234 yaca;

- CaMOCTOSITEIIBbHOM paboThl oOydatomierocst — 127 gacos.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHbI

2.1 O0bEéM TMCHUILTHHBI H BHAbI Y4€0HOI padoThI

O0béM yacoB
Bupa yueonoii padoTbl CEMECTp HUTOTO
1 2
MakcumaJibHasi yueOHasi Harpy3Ka (Bcero) 155 206 361
O0s13aTe/IbHAsI ayTUTOPHAsI yueOHasi HArpy3Ka (Bcero) 102 132 234
B TOM YHCJIE:
JIEKITHH, YPOKH 51 66 117
J1a00paTOPHBIC 3AHATHUS
MIPAKTHYECKUE 3aHATHS 51 66 117
CamocTosiTesibHasi padoTa 00y4Yaroerocs 53 74 127
(Bcero)
B TOM YHCIIC:
BBITIOJTHEHUE JIOMAITHUX 3aJJaHuH 28 39 67
paboTa ¢ KOHCIIEKTaMH, y4eOHOM JUTEepaTypoit 25 35 60
KoncyabTanumn 6 6 12
dopmMa NPOMEKYTOUYHOM aTTeCTAlUN M0 IUCIUIJIMHE Ok3aMeH | DKk3aMeH




2.2. TemaTuyeckuii mian u copep:xkanue qucuummabl BJ1.04. MaTtemaTuka

HaumenoBanue
pa3jiesioB U TeM

CoaepikaHue yueOHOTr0o MaTepuaJa, JabopaTopHble M NPAKTHYECKHe 3aHATHS,
caMocTosiTeIbHasi padora 00ydaomuxcs

O0nLeM
4acoB

YpoBeHb 0CBOCHUS

0a30BblIil | yray0JieHHbIH

1 cemectp

Pasznen 1. Pa3zBuTHEe NOHATHSA 0 YHCIE

Tema 1.1.
PaszButne
HOHATHS O YHUCIIE

Conep:xxanue ydeOHoro marepuana: Beenenue, llensie umcina. Martematuka B Hayke,
TEXHUKE M TPAKTHYECKOW JesTenbHOCTH. llenmm u 3amaum mM3ydyeHHMsT MareMaTUKH B
YUPEKJICHUSIX HA4aJbHOIO U CpeIHEero mnpodeccroHanbHOro obpasoBaHMs. ParmoHanbHbIe
yucna. JleiicrBurensueie uncna. [IpuOmpkennsie BeunciaeHus. [IpuOmmkeHHoe 3HaYeHHE
BEJIMYMHBI U TOTPEelIHOCTH npubmmkenuil. HppanuonanbHele uncna. JlelcTBUTENbHBIE
yucna. Kommiekcuosie uncna. CBoWCTBa onepanuy HajJ, KOMIUIEKCHBIMU dnciaamMu. JleicTBust
C KOMIUIEKCHBIMH 4YHCIaMH. ['eomeTpuueckass WHTepHperanus KOMIUIEKCHOTO YHCIIA.
Tpuronomerpuueckas ¢Gopma KOMIIEKCHOTO YHCIA.

IIpakTuyeckue 3anusitusi: Pabora ¢ 1ensiMu U palMOHAIBHBIMU YHCJIAMH, TIPOCTHIC
anrebpanueckue neicTBus; HaxoxxeHrne CyMMbl, Pa3HOCTH, TMPOU3BENEHHUS U YaCTHOTO
KOMIIJIEKCHBIX YHCEll.

CamocrositeibHasi pabdora oOyuyawmuxcsa: Pabora ¢ KoHcmekTamu,  ydeOHOM
nuTeparypor (mo maparpadam, riaBam, YIeOHBIX ITOCOOMH, YKa3aHHBIM MPEIO1aBaTeIIeM).

I[OMaHIHee 3aJJaHHuC: HO,Z[FOTOBKa K IPaKTUYCCKHUM 3aHATHAM, PCHICHUC 3a1a4.

- 1,2

Pa3nen 2. ®yHkiuM, UX CBOHCTBA M rpaduKH

Tema 2.1.
DOyYHKIIUH,
HMX CBOMCTBA
u rpaduku

Conep:xxanue ydeoHoro marepuajia: Oynkmuu. OOnacTh ompeneiacHUs W MHOXKECTBO
3HaveHMit; rpaduk (yHkuuu, CBoOWCTBa (YHKIIMH: MOHOTOHHOCTb, Y€THOCTh, HEUYETHOCTb.
[TpomexxyTkn BO3pacTaHus ¥ yObIBaHHS, HAUOOJIbIIIEE U HAUMEHBIIICE 3HAYCHUSI.

Ob6patnble Qynxiun. OOnacth ompeneneHUs U O0NacTh 3HA4YE€HH OOpaTHOM (GYHKIHU.
I'paduix obpaTHOM QyHKIHH.

IIpakTuyeckue 3anaTusi: Urenue cBoiicTB (HyHKIMH N0 TpaduKy U MOCTpoeHHE IrpadruKoB
(YHKIIMIA IO MX CBOWMCTBAM.

CamocrosiTeibHasi paGora oOy4yaromuxcsi: PaGota ¢ KOHCHekramu,  ydeOHOI
auTeparypoi (mo maparpadam, TiaaBaM, ydeOHbBIX HOCOOMH, YKa3aHHBIM MPErNoaaBaTesieM).

IlOMaI]IHee 3aganue: IloaroroBka k IMPAKTUYCCKUM 3aHATUAM, PCHICHUC 3a/1a4.




Pa3nen 3. Kopuu, crenenn u jorapugmsi

Tema 3.1.
O06001eHne
IIOHATHUSA CTCIICHU

Coaepxanue yuyeOHoro marepmana: CTeneHb C HaTypalbHbIM, II€JIBIM IOKa3aTEJIEeM.
Crenenb ¢ pallMoHaJIbHBIM TIOKa3aTesieM. KopHu HaTypanbHOH cTeneHnu u3 uncia. CBolicTBa
KOpHS HaTypaibHOW creneHu. CreneHb € JEWCTBUTENBHBIM NoKa3areneM. CBoiicTBa
CTENEHW C JIEUCTBUTENbHBIM TMoKa3atesneM. IIpeoOpa3zoBaHue palMOHAIBHBIX U
HppalMOHATBHBIX BbIpakeHUH. PereHune uppanuoHanbHbeIX ypaBHeHUH. [IpeoOpasoBanue
CTENEHHBIX U M0KA3aTeIbHbIX BEIPAKECHUH.

IIpakTuyeckue 3anaTusa: [IpeoOpazoBaHue BbIpaXKEHUM, COJEpKAIUX CTENEHU U KOPHHU.
[IpeoOpa3zoBanue anreOpanveckux BolpaxeHud. [IpeoOpa3oBaHue palMOHAIBHBIX U
VPPALMOHAIBHBIX BBIpAKECHNN. Perenne nppannoHalibHbIX YPAaBHEHH.

CamocrositeibHasi pabdora oOyuyawmuxcs: Pabora ¢ KoHcmektamu,  yueOHOM
nuTepatypoi (mo maparpadam, riaBam, y4eOHBIX TOCOOMI, YKa3aHHBIM MPENOIaBaTEeNIEM).

Jdomamnee 3aganme: [JoAroToBKa K MPaKTUYECKUM 3aHITHSAM, PEIICHHE 3a7a4.

1,2

Tema 3.2.
Jlorapudmsl u ux
CBOICTBA

Conep:xxanue  ydyeOHoro  Mmarepuata:  Onpenenenue  jorapupma.  OCHOBHOE
norapupmMuueckoe ToxaecTBo. Jlecsatuanbiii norapudm. OCHOBHBIE CBOWCTBA Jorapru(moB.
Harypanenbeiii  morapudm. dopmyna mepexoga OT OJJHOTO OCHOBaHHS Jiorapupma K
npyromy. IIpeoGpazoBanue torapuGMuUecKuX BhIPaKEHHUI.

IIpakTuyeckue 3ausTusi: [IpeobpazoBanus norapupmMudecknx BeIpakeHU. JlecITHUHbIE U
HaTypaJjibHbIe Jlorapudmel. [lepexos K HOBOMY OCHOBAHHUIO.

CamocrositeibHasi padora oOyuyawmuxcs: Pabora ¢ KoHCHekTamu,  yueOHOM
nureparypoir (mo maparpadam, riaBam, ydeOHBIX TOCOOMI, YKA3aHHBIM IPETIOIaBATEIICM).

I[OMaHIHee 3aJJaHHuC: HO,Z[FOTOBKa K IPaKTUYCCKHUM 3aHATHAM, PCHICHUC 3a1a4.

1,2

Tema 3.3
Iloka3arennHasg u
JorapupMuyecKas

byHKIMH

Conep:xxanue yuyeOHOro Marepuana: I[lokazarenbHas ¢yHKuMsS W ee  CBOMWCTBA.
Jlorapudmuueckass GyHKIIUS W ee CBoWcTBa. PerreHne moka3aTenbHBIX YpaBHEHUH W HEPABEHCTB.
[Ipocreiimue norapudMuueckue ypaBHEHHS U HEPaBEHCTBA.

IIpakTuyeckue 3ausaTus: Pemenne norapumMuueckux ypaBHEHHUN u HEPaBEeHCTB.
Perienne noka3aTenbHBIX YpaBHEHUN U HEPABEHCTB.

CamocrosiTesibHast paGora oOy4yaromuxcsi: PaGota ¢ KOHCHekTamu,  yueOHOI
auTeparypoi (rmo maparpadam, TiaaBaM, y4eOHBIX HOCOOMH, yKa3aHHBIM MPENoAaBaTeNeM).

IlOMaI]IHee 3aganue: IloaroroBka k IMPAKTUYCCKUM 3aHATUAM, PCHICHUC 3a/1a4.

1,2




Pa3nen 4. I'eomerpus

Tema 4.1
Crepeomerpust

Conep:xanue yue0Horo marepuaja: Jloruueckoe CTpoeHHE CTEPEOMETPUH. AKCHOMBI.

[TapamnensHOCTH NpsiMbIX. [IpsiMast 1 MIOCKOCTh. B3auMHOE pacmnoioxKEHUE NPSIMbIX U
IIJIOCKOCTEN B IIPOCTpaHCTBE. [lepnenauKyIsip U HaKJIOHHAsA. YTOJ MEXAY NPSIMOM U
IJIOCKOCTBIO. JIByrpanHsIil yroi. IlepnenaukymsspHOCTB miockocTel. Terparap u
apauIeICIUIEH.

HpaKTI/I‘IeCKI/Ie 3ansTus: Pemenne 3aga4 mo CTCPCOMETPUHN

CamocrosiTeibHast padoTa 00y4YaIOIIMXCH:
Pabora ¢ xoHcmekramu, y4eOHOI nuTepaTypoil (mo maparpadam, riaBam, y4eOHBIX
MoCoOuWH, yKa3aHHBIM IMPEIOoaBaTesieM).

Jdomamnee 3aganme: [JoAroToBKa K MPaKTUYECKUM 3aHITHSAM, PEIICHHE 3a7a4.

1,2

Tema 4.2
Bexkrops! B
MIPOCTPAHCTBE

Coaepxanue yuedOHoro marepuaja: [lonstie Bektopa B mpoctpancTtse. ClioKeHHEe U
BBIUHMTaHHE BEKTOPOB. Y MHO’KEHUE BEKTOpa Ha uncino. KoMmmianapHble BEKTOpa

IIpakTuyeckue 3ansTus: Pemnenne 3a1ay Ha CIIOKEHHE, BRIUNTAHUE BEKTOPOB.,
YMHOKEHHE BEKTOPa Ha YUCJIO.

CamocrosiTesibHasi pad0Ta 00y4arOIIUXCH:
PaboTta ¢ xoHcmekramu, ydeOHOU ymTepaTypoit (1o maparpadam, riaBaM, y4eOHBIX
ocoOUiA, yKa3aHHBIM MPETIOIaBATEIIEM).

1,2

I[OMaHIHee 3aJJaHHuC: HO,Z[FOTOBKa K IPaKTUYCCKHUM 3aHATHAM, PCHICHUC 3a1a4.

Tema 4.3
MeTo1 KOOpAHHAT
B IIPOCTPAHCTBE

Coaepxxanue yuedOHOro marepuaja: KoopauHaTsl TOUKHU U KOOPAUHATHI BEKTOPA.
CkansipHO€ MPOU3BEACHNE BEKTOPOB.

HpaKTI/I‘leCKHe 3aHATUSA: Beraucnenue KOOPpAMWHAT TOYKHU KU KOOPAHWHATBI BEKTOpPA.
CKaJ'ISIpHOG IIpOU3BCIACHHUEC BEKTOPOB.

CamocrosiTeibHast padoTa 00y4ar0IIMXCH:
PaboTta ¢ xoHcmekTamu, yd4eOHOM nuTepaTypoil (mo maparpadam, riaBam, y4eOHBIX
110coOuii, yKa3aHHBIM MPENOaBaTENEM).

IlOMaI]IHee 3aganue: IloaroroBka k IMPAaKTUYCCKUM 3aHATUAM, PCHICHUC 3a/1a4.

1,2
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2 cemecTp

Tema 4.4
MHororpanHuku u
KpYTJIbIE Tella

Coaepxxanue yueOHOro marepuaja: Bepunnsl, pedpa, rpaHu MHOrorpaHHuka. Pa3zeeprka.
MHororpanHsie yrisl. Beimykisie MHororpannuku. Ilpusma. [Ipsmas v HakiIOHHAs npusMa.
[IpaBunbuass mnpusma. Ilapamnenenunen. Ky6. [lupamupa. IlpaBunbHas nupamuzaa.
VYceuennas nupamuaa. Terpasap. Llunuuap u koHyc. YcedeHHbll koHyc. OcHOBaHWHE,
BBICOTAa, OOKOBasl MOBEpPX- HOCTb, OOpasyromias, pa3BepTka. OceBbIE CEUYEHUS U CEUYECHHUs
napajuienpHble ocHoBanuto. [lap, cdepa, nx ceuenus

IIpakTHyeckue 3auATHsA: POPMYIIBI IUIONIAAN TOBEPXHOCTEN MHOTOTPAHHUKOB, [IWJIMHPA U
KOHyca, Iuomanu cgepbl. @opmynbl o0beMa MHOTOTPaHHHUKOB.(Ky0a, MpPsIMOYTOJIBHOTO
napajuiesienuneaa, TpusMsl, MWIMHIAPA.) Dopmynbl 06beMa nupaMuia U koHyca. Dopmyibl
IUIOIIA M OBEPXHOCTEN IMIMHpA U KOHyca. Popmyibl o0beMa Iapa U IIIoHaau chepsl.

CamocrosiTeibHast padoTa odyuarommxesi: Pabora ¢ KoHcrekTamu, y4eOHOU
nuTeparypoi (mo maparpadam, riaBam, y9eOHBIX MOCOOMIA, YKA3aHHBIM MPETIOIaBATEIICM).

I[OMaIHHee 3aJJaHHC: HOI[FOTOBKa K HOPaKTUYCCKHUM 3aHATHUAM, PCHICHUC 3a1a4.

1,2

Pa3znen 5 OcHOBBI TPUTOHOMETPHU U

Tema 5.1.
OcHOBHBIC
hopmybl
TPUTOHOMETPHUHU

Conep:kanue y4deOHoro Mmarepuasna: Panuannas mepa yria. [IoBOpOT TOYKH BOKpYr
Hayana koopjuHaT. CHHYC, KOCHMHYC, TaHT€HC M KOTAHI'€HC YHUCla. 3HAYeHUs] W 3HaKU
3HayeHU. OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA. TpuUroHomerpuueckue (yHKIUU
yraoB @ u - & .Dopmynbl JBOMHOrO W MoJIOBUHHOTO yria. CHHYC, KOCHHYC W TaHTEHC
CYMMBI U pa3HOCTU JByX yriioB. CymMMa M pa3sHOCTh CHHYCOB U KOCHHYCOB. Dopmysibl
MIpUBEICHUSI.

[Ipeo6pa3zoBanusi NPOCTEUITUX TPUTOHOMETPHUECKUX BHIPAYKEHUI.
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IIpakTuyeckue 3aHsaTHA: PemieHue ynpaXHEeHWH Ha OCHOBHBIE TPUTOHOMETPUYECKHE
ToxkaectBa. IIpeoOpa3zoBaHre TPUTOHOMETPHUYECKUX BBIPAKEHUNW C HCHOJIH30BAaHHEM
OCHOBHBIX TPHUTOHOMETPUYECKHX TOXJecTB. [IpeoOpa3oBaHusi TPUTOHOMETPUUYECKHUX
BBIPKEHHIA c UCIMOJIb30BaHUEM bopmyn MPUBEICHUS. [TpeoOpazoBanue
TPUTOHOMETPUYECKHX BBIPAKEHUH C MCIOJIb30BaHUEM (DOPMYII TPUTOHOMETPHUH.

CamocrosiTeibHast paGora oOy4yaromuxcsi: PaGota ¢ KOHCHekTamu,  y4eOHOI
auTeparypoi (mo maparpadam, TiaaBaM, y4eOHbBIX NOCOOMI, YKa3aHHBIM MPEIoaBaTesIeM).

IlOMaI]IHee 3aganue: IloarotoBka k IMPAaKTUYCCKUM 3aHATUAM, PCHICHUC 3a/1a4.

1,2
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Tema 5.2. Coaepxxanue y4deOHOro Marepuajia: ApKCUHYC, AapKKOCHHYC, AapKTaHI€HC YHUCIa. - 1,2
Tpuronomerpuu | Ilpocreiiiine  TPUTOHOMETPUYECKHE  ypaBHEHUS. TPUTOHOMETPUYECKHE  YpaBHEHMSL.
€CKHe Crnioco6b1 peuienuit. [IpocTeiiiine TpUroHoMeTprIecKre HEpaBeHCTBA.
YPaBHCHITT 1 IpakTuyeckue 3aHATHS: PellleHne TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB
HEpaBEHCTBA
CamocrositeibHasi padora oOyuyawmuxcsa: PaGota ¢ KoHcmekTamu,  yueOHOM
auTepatypoi (mo maparpadam, riaBam, ydeOHBIX TOCOOUH, YKa3aHHBIM MPENOJaBaTeieM).
Jlomamnee 3aganme: [IoAroToBKa K MPAKTUYECKUM 3aHITHSIM, PELICHHE 3a]a4.
Tema 5.3. Conep:xanue ydedonoro marepuaja: OOnacTh ONMpeAeNeHUss U MHOXKECTBO 3HAYCHUM - 1,2
TPUTOHOMETPHUICCKHIX GyHKINH. YETHOCTB, HEYETHOCTD, NEePUOINIHOCTh
Tpuronomerpuuec | Tpuronomerpuueckux ¢yHkuuid. CoiictBa QyHKIuu Y = COSX u e€ rpaduk. CpoicTBa
Kue QyHKINH bynkimu Yy = SinX u e€ rpaduk. CpoiictBa ¢yHkimu Y = (gX u e€ rpaduk.
[IpeobpazoBanus rpaduxos. [lapamiensHbIl TEPEHOC, PACTSHKEHUE W CKATHE BJOJBL OCEH
KOOpJIMHAT.
IIpakTuyeckue 3ausitusi: IloctpoeHne TpadUKOB TPUTOHOMETPUYECKUX (QYHKITUH.
[IpeobGpazoBanus rpaduKoB.
CamocrositeibHasi pabdora oOyuyawmuxcsa: Pabota ¢ KoHCcHekTamu,  yueOHOM
JuTeparypor (mo maparpadam, riaaBaM, YIeOHBIX MOCOOM, YKa3aHHBIM MPEIOaBaTeIIeM).
JomamHee 3ananue: [1oaroToBka K NpakTUYECKUM 3aHATHUAM, peEIICHHUE 33/a4.
Pa3nen 6. DiieMeHTHI KOMOMHATOPUKHU
Tema 6.1. Coaepxanue y4deOHOro martepuana: OCHOBHbIE MOHATHA KOMOMHATOPHKHU. 3aJadyd Ha 1,2 —
DeMeHThI MOJICYET YKCa pa3MELIeHUH, MepecTaHOBOK, coderaHuil. PemieHue 3amad Ha mnepedop
KOMOMHATOPHKH |BapHAHTOB.
IIpakTnyeckue 3ansaTus: Pemenne 3a1a4 no KOMOMHATOPUKE.
CamocrositeibHasi padora oOyuyarommxesi: Pabora ¢ koHcmekTamu, — yuyeOHOU
nuTeparypoi (mo maparpadam, riaBam, YIeOHBIX ITOCOOM, YKa3aHHBIM MPEIOJaBaTeIIeM).
JomamHee 3ananue: [loarotoBka Kk MpakTUYECKUM 3aHSATHUSAM, pEIICHUE 3a/1a4.
Pa3nen 7. Hauana maTeMaTu4eckoro aHajausa
Tema 7.1. Coaep:xanue yyeOHoro marepuana: CrnocoObl YHCIOBBIX TocneaoBareabHocTel. [lonarue - 1,2
IlocnenoBarensHOC|0 mpenene nocienoBarenbHOCTH. CyllecTBOBaHHME IIpelela MOHOTOHHOW OrpPaHHYEHHOU
tu. [lpenen MOCJIeI0BATEIbHOCTH. beCkoHeYHO yObIBaromas reoMeTpHuecKasl MPOrpeccHs U ee CymMMma.
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byHKIIH

IMpenen ynkumu B Touke. [Ipenen pyHkmm Ha GECKOHEYHOCTH.

IIpakTnueckne 3aHsATuUsi: BpluncieHne wieHOB  mocienoBaTenbHOCTH.  [lpenen
[IOCJIE0BAaTENbHOCTU. beckoHeuHo yObIBarolas reoMeTpuueckas rnporpeccus. Beruucnenue
npenena QyHKIUU B TOUYKE U Ha OECKOHEUHOCTH.

CamocrosiTeibHast padoTa odyuaommxcesi: Pabora ¢ KoHcriekTamu, y4eOHOU
auTeparypoir (1o maparpadam, riaBaM, y9eOHBIX TOCOOWH, YKa3aHHBIM MPENoAaBaTeIeM).

Jdomamnee 3aganme: [JoAroToBKa K MPAaKTUYECKUM 3aHITHSAM, PELICHHE 3a/a4.

Tema 7.2.
[IpousBogHas u e€
IIPUMEHEHUE

Conep:xanue yuyeoHoro marepuasna: [Ipoussognas. [TonsiTie o mpou3BOIHON (PYHKIMH, €€
¢usznueckuit  cMmpicin.  [Ipow3BoAHBIE CyMMBI, pa3HOCTH, IPOU3BEIEHUS, YacCTHOTO.
[IpousBoaHbIE OCHOBHBIX 3JeMeHTapHbIX (pyHkIUil. [Ipon3BoHBIE KOMIO3ULINN (DYHKIUH.
I'eomeTprueckuii cMbICT MPOM3BOAHON. YTIIOBOM KO3 (duULMeHT. YpaBHEHHE KacaTeabHOU K
rpaduky ¢yHkiuu. Bo3pacranue u yObiBaHue (yHKIHH. DKCcTpeMymbl (pyHKuuu. Bropas
MIPOU3BOJIHAS, €€ TeOMEeTpUYecKHMi U Qu3ndeckuil cMmpica. [lpumMeHeHne NPOM3BOIHON K
nccaea0Banuio GYHKIIUN U MOCTpoeHuto TpadukoB. Hanbompiiee u HanMeHbIlee 3HAYCHUS
¢byuknun.  Ilpumepsl  KCIOJIB30BaHMS TMPOUM3BOJHON ISl HAXOXACHUS HAWIYYIIEro
pEIICHUs B IPUKJIAJHBIX 33/1a4aX.

IIpakTuyeckune 3ansaTusi: HaxoxneHne mTpOW3BOMHBIX (PYHKIIMH, HCHOJB3Yys TpaBHiIa
muddepenniupoBanus. Haxoxaenue yriaoBoro koddduimenta kacateabHOW K Tpaduky
¢yakuun. CocTaBieHHEe ypaBHEHHsS KacaTelabHOW K rpaduky (ynkmum. HceciaemoBanue
GyHKIME 1pu  MOMOIIM MPOM3BOJAHOM M TOCTpoeHue wux rpaduxoB. HaxoxneHnue
HauOOJBIIET0 U HAUMEHBIIIETO 3HAYCHUH (PYHKLINU.
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CamocrosiTeibHast padoTa odydarommxcesi: Pabora ¢ KoHcrekTamu, y4eOHOMH
JuTeparypor (mo maparpadam, riaBam, YIeOHBIX ITOCOOMH, YKa3aHHBIM IPEIOaBaTEIIEM).

I[OMaHIHee 3aJJaHHuC: HO,Z[FOTOBKa K IPaKTUYCCKHUM 3aHATHAM, PCHICHUC 3a1a4.

1,2

Tema 7.3
HuTerpan

Coaepxxanue yyeoHoro marepuaja: I[leppooOpasHas, mpaBuiia HaXOXKICHHS, OCHOBHOE
CBOIcTBO TmepBooOpa3Hoil. KpuponuHelinas tpamenus u e€ miomans. Marerpan. @opmyna
Herorona—Jlelibnuna. Beruncnenue wHTterpanoB. llpuMeHeHue ompeneseHHOro HWHTErpala
JUISl HAXOJKJICHUS TJIOMAIM KPUBOJMHEHHON Tpanelny.

IMpakrnyeckue 3anaTus: HaxoxaeHue miomaay KpUBOJIMHENHON Tpaneuuu. Beraucienue
HWHTETPAJIOB.

CamocrosiTesibHas padoTa ody4yaromuxcsi: Pabota ¢ koHcnekTamu, y4eOHOM
auTeparypoi (mo maparpadam, TiaaBaM, y4eOHbBIX NOCOOMH, YKa3aHHBIM MPENoiaBaTesIeM).

I[OMaI]IHee 3aganue: IloarotoBka kK IMPAKTHYCCKUM 3dHATHUAM, PCIICHHC 3a1a4.

1,2
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Paznen 8. YpaBHeHUs1 U HepaBeHCTBA

Conep:xanue yueoHoro marepuaJja: PapHocusisHOCTh ypaBHeHUH. OCHOBHbBIE TPUEMBI 6 - 1,2
peuieHuii ypaBHeHH. CucTemMbl ypaBHEHUH. PaBHOCHIIBHOCTh CHCTEM ypaBHEHMI.
Hepasencrea. O61acTh IOMyCTUMBIX 3HAYEHUN HEPABEHCTB, METO/Ibl PEILICHHUS] HEPABEHCTB
IIpakTHYeckue 3aHATHA: PerieHne ypaBHEHUI U HEPABEHCTB. 12
CamocrosiTeibHast padoTa odyuaommxcesi: Pabora ¢ kKoHcriektamu, y4eOHOU 4
auTeparypoi (mo maparpadam, riaaBaM, Y4eOHBIX TOCOOMIA, YKa3aHHBIM IPEIOIaBATEIIEM).
Jdomamnee 3aganme: [JoAroToBKa K MpakTUYECKUM 3aHATHUSIM, PEIICHUE 3a/1a4. 4
Paznen 9. DjieMeHTHI TeOPUH BEPOSITHOCTEH U MATEMATHYECKOil CTATHCTHKH
Tema 9.1. Conep:xanue yuyeOHoro marepuasa: CoObiTHe, BEPOATHOCTH COOBITHS, CJIOXKEHHUE | 4 1,2 —
DJIEMEHTHI yMHOXeHHE BeposiTHOCTeH. [ToHATHE 0 HE3aBHCUMOCTH COOBITHH.
TEOpUU IIpakTnyeckue 3ansiTusi: Pemienue 3aay ¢ MPUMEHEHHEM OCHOBHBIX TMOHATHII Teopuu
BEPOSTHOCTEH  |BEPOSTHOCTEH. 4
CamocrosiTesibHasi pad0Ta 00y4arOIIUXCs:
Pabora ¢ koHcmekramu, ydeOHOW JnwuTepaTypoir (o maparpadam, TiIaBaMm, y4eOHBIX 2
MOCOOWH, yKa3aHHBIM IMPEIOoaBaTeieM).
JomamHee 3ananue: [loarotoBka Kk NpakTUYECKUM 3aHSATHUAM, pEIICHHUE 3a/1a4. 3
Tema 9.2. Coaepxanue ydeOHoro marepuaja: llpencraBrnenue naHHBIX (TaOdMIBI, JHArPaMMBbL, 2 1,2 —
DeMeHThI rpaduku), BEIOOpKa, cpeqHee apudmernyeckoe, Meauana, mMona psjaa. [lonstue o 3amadax
MaTeMaTHYECKON |MaTeMaTHYECKON CTATUCTUKU
CTaTUCTUKU IIpakTnyeckue 3aHaTHsA: PemieHue 3agady ¢ NPUMEHEHHEM OCHOBHBIX MOHSTHH
MaTeMaTH4eCKON CTATUCTUKH. 2
CamocrosiTeibHast paGora oOyuyaromuxcsi: PaGota ¢ KoHcHekramu, — yueOHOI 1
nuTeparypoi (mo maparpadam, riaBam, ydeOHBIX MOCOOMI, YKA3aHHBIM NPEIIOIaBATEIICM).
JomamHee 3aganue: [loarotoBka Kk MpakTUYECKUM 3aHSATHUSAM, pEIICHUE 3a/1a4. 2
Koncynapranum 12
Bcero 361
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ypOG@Hb 0C60€HRUA npocmasjisiemcst Hanpomue OUOAKMUYECKUX e@uuuu.

na xapakmepucmuku ypo8Hs 0C80eHUs Y4eOH020 Mamepuana UCnoib3yiomcs ciedyouue 0003HAYeHUsL:
1 — o3naxomumenvuulil (y3Hasanue panee uU3y4eHHbIX 00bEKMOs, CEOUCMS);

2 — penpoOyKmusHbwlll (8bINOIHEHUE OesIMENTbHOCMU N0 00pA3YY, UHCMPYKYUU UTU NOO PYKOBOOCMBOM,)
3 — IPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSTSIIEHOE BBITIOJIHEHUE JISATEIHHOCTH, PEIICHHE TPOOJIEMHBIX 33124
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3. YCJIOBUA PEAJIMZALIIMU TPOTPAMMBI TINCHUTTIJIMHBI

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHU

3.1.1. OGpa3oBaTeNnbHbIE TEXHOJOTHH, MPUMEHSEMBIE B MPOIECCe M3yYEHUS JTaHHOU
JUCLUTLINHBIL:

- MOJ1yJIbHbIE TEXHOJIOTUU:

- TEXHOJIOTUSI KPUTUYECKOTO MBILLIICHHUS;

- TEXHOJIOTHUS TIPOOJIEMHOTO OOyUYCHHUS;

- "HQOPMAIIMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTHH;

- KEHC-TEXHOJIOTHH.

[IpumeHeHre NaHHBIX TEXHOJIOTMH IMO3BOJIUT COKPATUTh BpPEMEHHBIE 3aTpaThl Ha
MOATOTOBKY OOy4arouIuxcsl K y4eOHBbIM 3aHATHAM; OyayT crocoOcTBOBaTh (POPMUPOBAHUIO
KIIFOUEBBIX KOMIIETEHIIMM, a TakKe MOJYyYEHHMIO KAaueCTBEHHO HOBOTO 00pa30BaTEIbHOIO
MPOJyKTa KaK KBHUHTACCEHIIMM BCEX KIIOUEBBIX KOMIIETEHLIUH, BOCTPEOOBAHHBIX B
COBPEMEHHOM OOIIECTBE.

3.1.2. Mcnonp30BaHUE aKTUBHBIX M HHTEPAKTUBHBIX (DOPM MPOBEACHHUS 3aHITUN

CemecTtp Bun 3anstus AKTHBHBIE U UHTEPAKTUBHBIE (DOPMBI TPOBEACHHUS
3aHSITUH
1 cemectp Ypok [IpoGnemuast nexius mo Teme «Pa3BuTre MOHITHS O
YHCIIEN.
Ypok TBopueckue 3agaHua 1o Teme «DYyHKIUH UX
CBOWCTBA M TpaduKmy.
Ypok [Ipobnemuas nekuus 1o Teme «OmnpenercHue
norapudma. OcHoBHOE norapudmmgeckoe
TOKJIECTBOY.
Ypok AHanmu3 KOHKPETHBIX CHUTyalui (Kelc-MeToa) IO
TeMe «DIeMEHThl KOMOMHATOPUKID).
2 cemecTp Ypok TBopueckue 3amanus 1o  TeMe  «OCHOBBI
TPUTOHOMETPHI.
Ypok AHanu3 KOHKPETHBIX CHUTyallui (Kelc-MeToa) 1o
teme «[Ipon3BoaHAas U ee IpUMEHEHHE.
Ypok VYyeOnas muckyccus o teme «llepBooOpazHas u
UHTETpay.
Ypox AHanu3 KOHKPETHBIX CHUTyalui (KeHc-MeTon) Mo
TeMe «YpaBHEHHs U HEPABEHCTBAY.
Ypok TBopueckue 3aganusi Mo Teme «MHOTOTPaHHUKI.

3.2. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0

Peanmuzauus nporpammbel aucuuiuinebel  bJ1.04 «Matematuka» TpeOyer Haauudue
yueOHOro kabuHeTa; J1abopaTopuil - He MPEIYCMOTPEHO.

O6opynoBanue yueOHOTO KaOMHeTA!

- I0CaJI0YHbIE MECTa MO KOJUYECTBY O0yUaroLUXCs;

- pabouee MecTO IMpenoiaBaTes;

- TIJIaKaThl, TAOJIHIIBI,

Texuuueckue cpecTBa 0OyUSHHUS:

- KOMIIBIOTEP;

- MyJbTUMEIUNHBIN IIPOEKTOP.
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3.3. UndpopmannonHoe obGecmedeHne oOydeHHsI (IIEPEUYECHb PEKOMEHYEMBIX
yueOHBIX u3/1aHui, IHTepHET-pecypcoB, TONOIHUTENBHOM JINTEPATYPhI)

OcHOBHbIE HCTOYHHKH:

1. Mypasun I'.K. AnreOpa u Hauana mareMatudyeckoro aHanusa. ba3obiil yposenb. 10
kiace: yueonuk / I'.K. Mypasun, O.B. MypaBuna. — 6-¢ u3j., crepeotur. - M.: [Ipoda, 2019. —
285 c. : win. — (Poccuiickuii yaeOHHUK).

2. MypaBun I'.K. Anrebpa u Hayama MaTeMaTHYECKOTO aHanu3a. bazoBwiii ypoBeHb. 11
knacc: yueonuk / I.K. Mypasun, O.B. MypaBuna. — 7-e u3j., ucop. - M.: [Ipoda, 2019. — 188,
[4] c. : un. — (Poccuiickuii y4eOHHUK).

3. Jlamasa MaremaTtrnka [d2JIeKTpOHHBIN pecype]: YueOnuk / JlamassH - Mocksa:
MNznarensctBo "OOPYM", 2013 - 544 c. [OU] [DBC 3nanuym].

4. Mumaues B. C. Havana Beicmieit Marematuku: yaeoHoe nocooue / B. C. Illunayes -
Cankr-IletepOypr: Jlanb, 2013 - 382 c. [DU] [DBC Jlans].

5. boromonos H. B. Maremaruka : yuebnuk / boromonos H. B., Camoiinenxo I1. 1. — 5-
€ W3, Tep. U JIom .— DJeKTpoH. AaH. — Mocksa : U3marensctBo FOpaiit, 2019 .— 401 .—
(TTpodeccuonanproe obpazosanue) ) [DU] [DBC IOpaiir ].

I[OHOJIHI/ITCJIBHBIC HCTOYHUKMU:

1. Bapnymkun B. B. Dnementsl Bwicmield mMaTeMaTukd. YueOHuK. B 2-x Tomax. 1,
Maremartuka. D1eMeHTHI BhIcIield MaTeMaTuku: YueOHuk: B 2 tomax Tom 1 (CIIO) - Mocksa:
000 "KYPC", 2017 - 304 c. [DU] [OBC 3nanuym].

2. bapaymkua B. B. Dnementsl BbIcmIed Marematuku. YdyeOHuk. B 2-x Tomax. 2,
Maremaruka. DieMeHTsl BeICIIel MareMaTuky: YueOHuK: B 2 tomax Tom 2 - Mocksa: OOO
"KYPC", 2017 - 368 c. [DU] [OBC 3nanuym].

3. lunayes, B. C. Maremaruka : YueOuuk u npaktukyMm / [llunaueB B. C. ; mox pen.
TuxonoBa A. H. — 8-e u3n., nep. u mon .— DnekTpoH. g1aH. — MockBa : M3garensctBo FOpaiit,
2019 .— 447 .— (IIpodeccronansHoe obpasoBanue) . [DU] [DBC IOpaiir ].

4. T'yce B. A. T'eomerpus : YuebHoe mocooue / I'yces B. A., Koxyxo U. b.,
[IpoxodreB A. A. — 2-e¢ u3a., WUCHp. U JIOT .— DJIEKTPOH. JaH. — Mocksa : M3aarenbcTBo
FOpaiit, 2019 .- 280 .— (ITpodeccuonansHoe oopazosanue) [DU] [DBC IOpaiir ].

DJIeKTPOHHBbIE PEeCYPChI:

1. http://mMmunoGpHayku.pd/ - MunucrepcTBo obpazoBanus PD;

2. http:/edu.ru/ - denepanbHblii 00pa30BaTEIBHBIN MOPTAI;

3. http:/kokch.kts.ru/cdo/ -Tectuposanue online: 5 - 11 knaccer,

4. http://school-collection.edu.ru/ — DnexkTpoHHbI y4yeOHHK «MaremaTnka B
mkose, XXI Bex».

5. http://fcior.edu.ru/ - nHpOpMaIMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepHaIbl
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=14740&TERM=%D0%91%D0%BE%D0%B3%D0%BE%D0%BC%D0%BE%D0%BB%D0%BE%D0%B2,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHbI

4.1. ®opMbI U METOAbI KOHTPOJIA U OLCHKH Pe3y1bTaTOB 00yUYeHUs

TGKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTHU U OLICHKA PC3YyJIbTAaTOB OCBOCHUWA JUCIUITIINHBI
OCYHECCTBIIACTCA NPCIIOAaBaTCjICM B MPOUCCCC MPOBCACHUA IMPAKTUUCCKUX 3aHATUN H

KOHTPOJBHBIX  paboT,

TCCTUPOBAHUS, a

TaK¥XKC

VHIUBUIyaJIbHbBIX 33/IaHUH, TPOEKTOB, UCCIIECIOBAHUM.

BBIITOJIHCHU A

00yJaronuMucs

Pe3yibTaTsl 00y4yeHHust

(I)OpMI)I H ME€TOAbI KOHTPOJIA U OII€CHKU PE3YyJIbTaTOB

(ocBOCHHBIC YMEHMS, o0yuyeHus
YCBOEHHbIE 3HAHM 1)
YMeHus: DopmMa KOHTPOJIA Iloka3zaTesu

BBINIOJIHATE  apudmernyeckue | Onenka pe3yibTaToOB
NEUCTBHS  HajJ  YUCIAMH, | MHIMBHIYaJIbHOTO OIpoCca. Beinonnenue nelcTBU  Hal
couecrasn YCTHBIC n OHCHKa pe3ynbpTaToB qucjilaMu H pacyeToB 110
MMCbMEHHBIE IPHEMBI; | TeCTOBBIX 3aaHMIA. OTIPEJICNIEHUI0 OTHOCHUTENbHOM
HAaXOJUTh TPUONMIKEHHBIE | Orenka BLITIOJTHEHusI A a0COJIFOTHOM TOTPENIHOCTH
3HaYEHUs BEJIMYMH U | JOMAIHUX 3aaHMii. U3MepeHuit
MOTPEIIHOCTH  BBIYUCIICHUN
(abcomroTHas u

OTHOCHUTEIIbHAsA); CPAaBHUBAThH
YHCIIOBBIE BBIPAKCHMUS

HaXOJUTh 3HAUEHUS KOPHS,
CTETIEHH, norapudma,
TPUTOHOMETPUUECKHUX
BBIPAKECHUHN Ha OCHOBE
OTpeJeNIeHus, UCTONb3ys MPHU
HE00XO0IUMOCTH
MHCTPYMEHTAJIbHBIE CPE/CTBA;
10JIb30BAaThCs MPUOIMKEHHOM
OLICHKOM MpH MPaKTUYECKUX

Ouenka pe3yJbTaToOB
VMHAMBUAYaJIbHOTO OIpOCa.
Ouenka pe3yJIbTaToOB
TECTOBBIX 3aJaHUM.

Ouenka pe3yabTaTOB
KOHTPOJIBHON PabOTHI.

YMeHnue npuMeHsITb CBOMCTBA

cTeneHen, JorapupMoB  H
TPUTOHOMETPHUYECKHUE
dbopmMynael  JUISL  peUICHUS

MPAKTUYCCKUX 3ada4

pacdeTtax
BBITIOJIHATE ~ TIpeoOpa3zoBanus | OneHka pE3yIAbTATOB
BBIPAXECHUMH, MPUMEHSS | UHAUBUIYAJIbHOTO OIPOCA.
q)OpMy.]'ILI, CBA3aHHBIC CO OueHKa pE3yIAbTATOB
CBOUCTBaMHU CTCIICHECH, | TeCTOBBIX BaﬂaHI/Iﬁ.
norapu(mos, Oruenka pe3yJIbTaTOB
TPUTrOHOMETPUICCKUX KOHTPOJIBHON PabOTHI.
GyHxmin Oruenka pEe3yIbTaTOB
SK3aMEHa.
BBIUMCIIATD 3HayeHue | OueHka pe3yabTaToB |YMEHHE OIPEAeNATh CIOco0
GyHKIIMM ~ TIO  3aJaHHOMY WHAUBUAYAILHOTO OIpOCa. 3aaHusl QYHKIUU ¥ HAXOJUTh
3HAa4YCHUIO aprymeHTa I1pu OHCHKa pe3yIbTaTOB €€ 3HaUCHHUC II0 3aJaHHOMY

pa3IMYHBIX croco0ax 3a/aHus
GbyHKITMN

TECTOBBIX 3aJIaHUIA.

3HAYCHHUIO apryMCHTA.

OTIPENEIATh OCHOBHBIE
CBOJCTBa YHCIIOBBIX
GbyHKIMH,  WIUTIOCTPUPOBATH

uX Ha rpadukax

Onenka pE3yabTaTOB
MHAWBHUAYAIBHOTO OIIpOCa.
Onenka pe3yJIbTaToOB

TECTOBBIX 3aJIaHUIA.

YMeHue CTPOHUTH u
POM3BOINUTH IpeoOpa3oBaHue
rpauKoB byHKIMH;
HaXO0JIUTh oOpartHyto

18




CTpOouTh Tpaduku U3y4eHHBIX | OneHka pe3yapraroB | QyHKIMIO;  ONpENenarh IO
GYHKIWA,  WLTIOCTPUPOBATH | TECTOBBIX 3aJaHHIA. rpadukam CTENEHHOMH,
o rpaduky CBOMCTBA | OreHka pe3yabTaToB | MOKA3aTeIbHON 51
AJIEMEHTAPHBIX (PYHKIINH TECTOBBIX 3a/IaHMUIA. TPUTOHOMETPUUYECKUX
HCII0JIb30BATh noustre | Ouenka DPE3yIIbTATOB (G yHKIHIT OCHOBHBIC CBOMCTBA.
(GyHKIMM JUIA  ONMCAaHMS W | UHAUBMIYAILHOIO OIPOCA.
aHaJIn3a 3aBHCHUMOCTEM Ouenka pe3yJIbTaTOB
BCJIMYIMH TECTOBLIX 3aJJaHUH.
HaxOJIUTh pou3BoHbIe | OrieHKa pe3ynbTaToB | YMEHHUE 3aIUChIBaTh u
3JIEMEHTaPHBIX (GYHKIWHA; | TECTOBBIX 3aIaHUI. UCIOJIb30BaTh  (OPMYJIBI |
HCIIOJIB30BAaTh MPOU3BOIHYIO OHGHKa PE3yIbTAaTOB mpaBujia
JUISt W3YYCHUS CBOMCTB | TeCTOBBIX 3a/IaHUIA. nuddepeHnpoBanms JUISt
byakuuiit  w  mocTpoeHus | OreHka pE3yNbTaTOB | HAXOXKAEHUS  IPOU3BOIHBIX;
rpaduxoB KOHTPOIILHOH paGOTEHL. WCCIENOBaTh M CTPOMTH
Ouenka pe3ynbTatoB | TpaduK QYHKIMHU C TIOMOUIBIO
JK3aMeHa. POM3BOIHOM;
MPUMEHSTh MPOU3BOIHYIO s | OreHka pe3ynbTaToOB
MPOBEACHUS TPUOJIMKEHHBIX | TECTOBBIX 3aJaHUM.
BBIYMCIICHUH, pelath 3a1a4d | OmeHka pe3yIbTaToB
NPUKIIAHOTO  XapaKTepa HA | TecTOBBIX 3aJaHUM.
HaX0XJEHUE HauOOJBIIETO U | Ouenka Pe3yIbTaToB
HAUMEHBIICTO 3HAYCHUSI KOHTpOHBHOﬁ pa60TBI.
BBIYUCIIATE B mpocTedmmx | OuneHka pe3ynbTaToB | YMEHHE IPUMEHSATH (OPMYJIbI
Cllydasix IJIOIIAJ U OOBEMBI | TeCTOBBIX 3aJaHHIA. JUTSL BBIYMCIICHHUS UIOIA/IEH U
c UCIIOJIb30BaHUEM | OrieHKa pe3ynbratoB | 00BEMOB
OIPCACIICHHOTO MHTCIpaJla TECTOBBIX 3aJaHUN.
peuiaTth pannoHanbHble, | Orenka pe3ynbratoB | Pasnuyars BUabl ypaBHEHUN 1
IMOKa3aTCJIbHBIC, TECTOBBIX 3aJaHUM. HCPAaBCHCTB, YMCTH BBI6paTL
HOFapI/I(bMI/I‘IeCKI/Ie, OneHka pE3yJIbTATOB CIoco0 pEUICHUA. HpI/IMeHHTI)
TPUTOHOMCTPHUYCCKHEC TECTOBBIX SaﬂaHHﬁ. MCTOANKY COCTAaBJICHUA
YPaBHEHHMs, CBOJAIIMECS K | Onenka pe3yapTaToB | YPABHCHHH — IPH  PCLICHHUH
JIMHEHHBIM M KBAJPAaTHBIM, @ | KOHTPOJIBHOH PaGOTHI. 3aj1a4; BIaJeTh TIpaduyecKum
TaKXe aHAJIOTUYHBIE | Orienka pe3yinbTaToB | METOLOM peuieHus
HEPaBEHCTBA U CUCTEMBI 3K3aMeEHa. YpaBHEHUH.
UCIOJIb30BaTh  Tpaduyeckuil | Onenka pE3yJIbTaTOB
METOJI PEIICHUS YPABHEHUN M MHJIMBUIYaJIBHOI'O OIIpoca.
HEPaBEHCTB Ouenka pE3yJIbTATOB
TECTOBBIX 3aJaHUI.
n300paxaThb Ha | OneHka pE3yJIbTATOB
KOOPJAMHATHOU IUIOCKOCTH | MHAMBHUYAIBHOTO OIPOCa.
pelieHus ypaBHEHHH, | OrieHKa pE3yJIbTATOB

HCpPAaBCHCTB U CUCTEM C
ABYMS HCU3BCCTHBIMU

TECTOBBIX 3aJIaHUIA.

COCTaBJIATH u pemaTtb
YpaBHCHHA W HCPABCHCTBA,
CBA3BIBAOIIME  HCU3BCCTHBIC
BCINMYKWHBI B TCKCTOBBIX (B

Onenka pE3yabTaTOB
WH/IMBUYaJIbHOTO OTIpOCa.
Onenka pE3yabTaTOB

TECTOBBIX 3aJIaHUIA.

TOM  YHCJIE€  MPUKIAJTHBIX)
3a/1ayax
pemaTh npocreiimue | Onenka pesynbraros | [lpumenenue hopmyi u
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KOMOWHATOPHBIC 3a/1auu
METOJIOM Tepedopa, a TaKxKe ¢
HCIOJIb30BAHUEM  M3BECTHBIX

WHUBUIyaJIbHOTO OIpOca.
Onenka pe3yabTaToB
TECTOBBIX 3aJaHUH.

IMpaBHJI KOM6I/IHaTOpI/IKI/I JIIs
pemiCHUA MPAKTHUYCCKUX 3a1a4

YMeHue BEIUYUCIATD

dhopmyn
BBIUMCIATE B mpocredmmx | Onenka PE3yNLTATOB | BEPOATHOCTU COOBITHH.
ciryJasx BEPOSITHOCTH | HHIMBUIAYAJIBHOTO OIIpOca.
COOBITHI Ha OCHOBE mojcYeTa | OreHKa pe3ybTaToB
4yHuCla UCXOJ0B TECTOBBIX 3aJAHUM.
pemarh riaHuMeTpudeckue U | OueHka pe3ylbTaToB | YMEHHE IIPOU3BONTH
IIpOCTEMNIINE WHJUBHIyJIbHOTO OIIPOCA. HEOOXOIUMBIE H3MEpPEHUs U
CTCPCOMETPHUUCCKUC 3a1a4u | OrieHka pe3ynbTaToB | PACUCThI
Ha HAaxO0XJICHUE | TECTOBBIX 3aJJaHUM.
F€OMETPUYECKUX BeMNYUH | OrieHka pe3ybTaTOB
(mmuH,  yrJOB,  IUIOMIANEH, | 3K3aMeHa.
00BEMOB)
3HaHus: DopmMa KOHTPOJIA Iloka3zaTesu

3Ha4YeHWEe  MareMarudeckou | Orenka pe3ynbpTaToB | JleMoHCTpanuss yMmeHun o
HAayKu i pPEeIICHHA 3aaad, HMHIVMBUYAJIBHOTO OIIpoca. NpEaACTaBJICHUN MATEMATHUKU
BO3HUKAOIIMX B TeOpuu H | OneHka pe3yabTaToB | KaKk 4aCTH MHUPOBOU KYJBTYphI
MIPaKTHUKE; IUPOTY U B TO K€ | TECTOBBIX 3aJaHUM. U O MECTe MaTeMaTUKH B
BpeMsd OrpaHUYC€HHOCTD OHeHKa pe3ynbTaToB COBPEMCHHOM MHUPCE.
NPUMEHEHHU MaTEMATUYECKUX | KOHTPOJILHON paboTHI. JemoHcTpanms BJIAJICHUSA
METOJIOB K  a”Hamm3y U | OneHka pe3yabpTaToB | HaBBIKAMHU AJIITOPHUTMHYECKOTO
HCCIIEIOBAHUIO TIPOLIECCOB U | BK3aMEHA. MBIILJICHUS.
SIBICGHUM B  TOpUpOE U JemoHcTpanms YMEHHI
oOuiecTBe OIIpENENATh METOJ PELICHUA
3HaYECHHE HPAKTHKA u | Ouenka pe3ynbTaToB | 3a1a4. JleMoHCTpalus yMEHUH
BOIPOCOB, BO3HHMKAIOMHMX B | HHAWNBHUAYAJIBHOTO OMpoOca. paSGI/IBaTB mpoHecc pPEIICHUA
caMmoit MaTeMaTuKe JJIs1 OueHKa pe3yabTaToOB 3a4a4u Ha J3Tallbl
(bOpMI/IpOBaHI/ISI U Pa3BUTUA | TECTOBBIX 3aIaHUIL. I[eMOHCTpaHI/ISI yMeHI/Iﬁ
MaTeMaTH4eCKOMI Hayky; | OneHka pe3ynbTaToB | HAXOAUTH u OLICHUBATh
UCTOPHIO PA3BUTHUS TIOHATHS | KOHTPOJILHOW PabOTHI. BEPOSATHOCTH HACTYIUJICHUS
yucia, co3nanus | OueHka pe3ynbTaToB | COOBITUA B TPOCTEHINMX
MaTeMaTHUYECKOI0  aHAJIM3a, | HK3aMEHA. IIPAKTUYECKUX CUTYALUSIX
BO3HUKHOBEHUS M Pa3BUTUA
reOMETpUH
YHUBEPCAIbHBIN xapakrep | Ouenka pe3yIbTaToB
3aKOHOB JIOTUKH | MHAWBUAYAJIIBHOTO OIIpoca.
MaTeMaTHYECKUX Ouenka pPEe3yIbTaTOB
paCCy>KIl€HI/II7I, HUX | TECTOBBIX 3aJlaHHUH.
IIPpUMCHHUMOCTD BO BCEX OueHKa pE3yIbTAaTOB
obnactsx YEJI0BEYECKON | KOHTPOJIBHON pabOTHI.
JEATENBHOCTH; Ouenka pE3yJIbTaTOB

JK3aMEHa.
BEPOSITHOCTHBIN xapakrep | OueHka pE3yJIbTaTOB
Pa3TMYIHBIX NIPOLECCOB | HHAMBUIYAIILHOTO OIPOCa.
OKPY’KaoIEero Mupa Onenka pE3yabTaTOB

TECTOBBIX 3aJaHUM.

Onenka pE3yJIbTATOB

KOHTPOJIbHON PabOTHI.

Onenka pe3yNbTaToB
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| oK3amena. |

4.2. Kputepuu oneHKH pe3yabTaTOB 00y4eHHUs

4.2.1 Kputepum olleHKH 3K3aMeHa

OueHka ’K3aMeHaTropa, Kputepun
YPOBEHb
«OTJIINYHOY, BbICOKMH | OOydaromuiics  Moka3ajl  I[pOYHbIE  3HAHUSA  OCHOBHBIX
YPOBEHb MOJIO)KEHUH Yy4eOHOM AMCLMILIMHBI, YMEHHE CAMOCTOSITEJILHO

pemaTL KOHerTHI)Ie HpaKTI/IT-IeCKI/IC 3a1a4u HOBI)IIHGHHOI;'I
CJIOKHOCTH, CBOOOJTHO MCIOJB30BATh CIPABOYHYIO JIUTEPATYPY,
JenaTh 00OCHOBAHHBIE BHIBOIBI

«XOPOILOY, NoBBIIEHHBIN | O0yyaromuiics  MOKa3aJl  MpPOYHblE  3HAHUS ~ OCHOBHBIX
YPOBEHB MOJIO)KEHUH Yy4eOHOM AMCUMILIMHBI, YMEHHE CAaMOCTOSITENILHO
pemaTh KOHKPETHbIE NMPAKTHYECKHUE 3aJa4i, NPEIyCMOTPEHHBIE
paboueil mporpamMMoi, OpUEHTHPOBATHCS B PEKOMEHOBAaHHOMN
CIIpaBOYHOM  JIUTEpaType, YMEeT IPAaBWIBHO  OLCHUTh
TIOJTy4EHHBIE PE3YyJIbTaThI.

«YZOBIIETBOPUTEIHHOY, OOyyvaromuiics TMOKa3aJl 3HAaHUE OCHOBHBIX IIOJIOKEHUMN
MTOPOTOBBIN YpOBEHb yu4eOHOM JTUCHUIUIUHBL, YMEHUE TMOJY4YUTh C TIOMOIIBIO
MIpenoIaBaTes IIPAaBUIILHOE pelieHue KOHKpETHOM

MPAaKTUYECKOW 3a/ladydl W3 YhCia MPEAyCMOTPEHHBIX pabodeid
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHJIOBAHHON CIIPABOYHOMN

«HEYIOBJIETBOPUTEIILHOY, [Ipu oTBere oOyd4aromerocsi BBIABUIUCH CYIIECTBEHHBIE
npoOensl B 3HAHUSAX OCHOBHBIX TIOJIOKEHHH  y4eOHOM
JTUCHUIUIMHBI, HEYMEHHE ¢ TIOMOIIbIO MPenogaBaTesis NoJydUTh
MPAaBWIBHOE PEIICHHE KOHKPETHOW MPAaKTUYECKOW 3aJaud U3
yuciaa TMPeAyCMOTPEHHBIX pabodeil mporpaMMol y4eOHOM
JCITUTUIAHBI

4.2.2 Kpurepuu OlleHKH TeCTHPOBAHUSA

Crynenu ypoBHEH OT1nuyuTeNbHbIC MPU3HAKU IlokazaTens OLCHKH
OCBOEHHUS chopMUpOBaHHOM
KOMIIETEHIIUH KOMIIETEHIIUN
OOGyuaromuiics Bocrpou3BouT | He menee 55 % OGansoB 3a
[Toporogsrit OCHOBHBIE MIOHSATHS, cIoco0eH | 3amaHus TecTa.

(yooBIeTBOpPUTENHHO) | GOPMYIUPOBATH OCHOBHBIE TEOPEMBI H
3aBUCHUMOCTH MaTeMaTUKH

OOyuaromuiics BbISBISET B3auMOCBs3M, | He menee 75 % Gaios 3a
[IpoaBuHyTHIN KJIaCCU(PUINPYET, YIIOPSIOUMBAET, | 3a/I1aHUS TECTA.

(xoporo) UHTEPIPETUPYET, MPUMEHSIET Ha
IIPaKTUKE MPONACHHBIN MaTepHall.

OOyuarommiics aHanusupyet 3amaHHblii | He menee 90 % Ganios 3a
Beicokuit MaTepuain, NPaBUIBHO OLEHUBAET U | 3aJaHMs TECTa.
(0oTaM4HO) POTHO3UPYET €ro pelieHue, CBOOOIHO
BJIAJICET IPEAMETOM

OOyuvaromuiics  moka3biBaeT  Hu3koe | Menee 55 % GamoB 3a
3HaHHE TEPMUHOB M OCHOBHBIX IOHATUH | 3aJIlaHHS TECTA.
MaTEMATUKH

Komnerenius ue
copmupoBaHa

4.2.3 Kputepuu oneHKH KOHTPOJIbHBIX padoT
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OneHka, Kpurepun

YPOBEHb
COTJIMYHOY, BbICOKUH | PaboTa, BEIOTHEHHAS IOTHOCTHIO 0€3 OIIMOOK M HEI0OUETOB
YPOBEHb
«XOpOLIO», MOBBIIICHHBIN | PaboTa, BBIMOJIHEHHAS MMOJIHOCTHIO, HO MPH HAIWYWHM B HEH HE
YpOBEHb Oonee oqHON HErpy0oil OMMOKK M OJHOTO Heao4YeTa, He Oolee

JIBYX HEJJOYETOB

«YIOBJIETBOPUTEIIBHO»,
IIOPOrOBBIM YPOBEHB

OOyuarommiicss TMPaBWJIBHO BBIOJIHWI HE MeHee 2/3 Bcei
paboThl WK TOMYCTHI HE Oojiee OJIHOM rpy0oil OLIMOKHM U IBYX
HEJI0YeTOoB, He 0oJiee 0THOM TPyOOH M OHOM HEerpyOo# omrOKN

«HEYJOBJIETBOPUTEIBHOY,

OOy4Jarommuiics MPaBUIIHLHO BBIMIOJTHEHO MeHee 2/3 Bcel paboThl

4.2.4 Kputepuu olleHKH YCTHOI0 0onpoca

Onenka Kpurepun
BBICTaBJISIETCS 00yUYaIOIIEMYCsl, €CIIH OH YETKO BhIpaXKaeT CBOIO TOUY
«OTIIUIHO» 3peHus 0 pacCMaTPUBAEMBIM BOIIPOCaM, PUBOIS
COOTBETCTBYIOIINE TPUMEPHI.
BBICTaBJIsIETCS 00yUaloLIEMycs, €CIIM OH JI0NYCKAeT OT/IeIbHbIE
«XOPOIIO» i yer, Aoty &

IIOrp€IIHOCTHU B OTBETC.

«KYHAOBJICTBOPHUTECIBHO»

BBICTABIIIETCS] O0yJaIOMIEMYCsl, €CIT OH OOHApyKMUBaeT MPoOebI B
3HAHUSX OCHOBHOTO Y4€OHO-ITPOrPaMMHOTO MaTepraa.

HEYOOBJICTBOPUTCIILHO)
ya p oM

BBICTABJISICTCS 06yanOIHeMyC$I, €CJIM OH OOHAPYI)KUBAET CYIICCTBCHHbBIC
MpoOEJIbl B 3HAHUSIX OCHOBHBIX IOJIOKCHHI MaTEeMaTHKH, HEYMCHHE C

OIIBIO TIPENOAaBaATEIIS MOTYYUTh TPABUIIBHOE PelIeHnEe KOHKPETHOU

MPaKTUYECKOH 3aJlauM M3 YHCJIa TPETYCMOTPEHHBIX pabodyeii mporpamMMoi.

4.3. OnleHOYHbIE CPeACTBA JJISl IPOBeJeHHUs] TEKYIIEer0 KOHTPOJISl yCIIeBaeMOCTH

1. BeinonauTe nelicTBUA:

2. BoInojHuTe AHCTBUS:
3. BeimoyHUTE NEUCTBUS:

4. BBIIIOTHUTE OEUCTBU:

5. dano: z; =3+1, z,=-1

4.3.1. TecroBbIe 3aJaHUA

Pa3zgean |. PazBurye noHATHA 0 YHCJIE

81+2£—3-
5 5

—_. — =

+3i, Torma Mo/yNb IPOU3BENICHUS | Z; - Z, | paBeH ...

6. KommnekcHoe uncno 1+2i B TpUTOHOMETpUYECKO ¢dopme r(COS(p+iSin q)) UMeeT

MO/IyJIb, PABHBIN ...

1.
2.

3.1
4. 5

5
V3
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Pa3nen 2. @yHKU MM, X CBOHCTBA M rpauKHU

1. Ha oiHOM U3 CIIEAYIOIIUX PHCYHKOB M300paXkeH IrpaduK HEYeTHOW (DyHKIUU. YKaKUTE ITOT

PHUCYHOK.

1)

2. YKa)XUTe MHOKECTBO 3HAUCHUIA
¢dbyaKMH, TpaduK KOTOPOH U300pakeH
Ha PHUCYHKE.

3. Haiinure o6iacth onpenencHus

25
GyHKIUM f(X) 3_{1/;.
1) [0 3) U (3 +x)
2) [0 +o0)
3) [0; 81) U (8L +x)
4) (—o0; 81) U (8L, +x)

2)

Y

4. YkaxwuTe rpaduk GyHKINH, Bo3pacTarolieil Ha otpeske [—3; 2].
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1) y y
2)
1.\
o T A’
/ o >
3) \ Y \\‘\ y
4)
1 il
> N1 >
\ Q X 0 4
\ /'
\
\
5. Ykaxute rpaguk HeueTHOU PyHKIUY.
1) y A 2) y A
1 1
0 =
.1 X 1|0 X
_J_ i
3) yA 4)
yA
1, / N[
0 _—
/1 1 X -1 N1 X
/-1 =1 /
/
[

Pa3nen 3. KopHu, crenenu u jorapugpmsol

1

1
9m2.m 2
1. VpocTuTe BHIpaKeHHE
m—3
9
) om’” 2 om 3 9 4 —
m
2. Boramcure: ¥ 48.27.
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1) 36 2) 18 3 6 4 12

2 4
3. [IpeacTaBbTe B BUJE CTENEHH BBIPAXKEHHE D 3.53,
8 8
1) 259 2) 59 3 252 g 52
3
4. Beuuciure: 252 — 0,25.
1) 37,25 2) 14,75 3) 124,75 4) 26,25

5. YIpoCTUTE BhIpasKeHHE 3\] 25h2 3 5b% .

) 5b2 2 250 3 VY52 4) sb

6. Haiinure 3HaYeHNE BBIPAKEHUSI |Og5 b, econ logs bd=o.

1) 27 2) 6 3) 3 4 12

7. Beranciure: log, 0,04+ 2log, 5.
1) 0 ) 3 3 —1 4) log5

8. Haitnure 3nauenue log,(9b), ecnmmlog,; b=>5.
) -8 2) 10 3 7 4 25
1

0,5x-1
9. VkaxkuTe MPOMEKYTOK, KOTOPOMY IPUHAIEKHUT KOPEHb YPABHECHHS (—j =4.

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

10. Vkaxure MMPOMCIKYTOK, KOTOPOMY IPUHAIICIKUT KOPCHb YPABHCHUA
log, (x +1) = log, (3x).
) (~;-1) 2 (-30) 3 [-L0o] 4 (0;+»)

11. Cpenu 3aganHbIX QyHKIUN yOBIBAIOIIUMHU SBIISIOTCS:

ﬂ_x 1x L ﬂ_x+3 il
=3 2=135 Y3 =5 Ya=-1% Y5 =277 -3

Yo =—2"

12. VkaxuTe rpaguk QyHKIMHM, 3anaHHON Gopmynoit  y =0,5".
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o X
13. Ykakute MHOXKECTBO 3Ha4eHUd pynkumn Y =2" +5.

1) (5; + ) 2) (0; + o) 3) (—o0; +0) 4) (7, + o)
14. Jlorapudmuueckoii He sBhsieTcs GyHKIUS, 3aAaHHas POPMYIIOi:
1) y=log, x Y y=2" 5) y=log ; X
2
2) y=log ;v/x 4) y =log,|X

4) y =logy: (—Xx)

15. JIng kako¥ M3 YKa3aHHbIX (QYHKIMM OOJAcTbIO OIpPEAETCHHs SBISETCS INPOMENKYTOK

(2;+oo)
1) y=log, (x-3) 3) y=log,(2—x) 5) y=Ig(2—-x)
2) y=logz(§j 4) y=log, (x-2)

16. Yxaxxute pucyHOK, Ha KOTOPOM W300pakeH rpaduk GyHKINN

a) y =109, X; 6) y=log, X.

4

1) 2) 3)
2’ N 4y
1 |
1

L "L\ > X ] . > X | > X

o[ 7 ol 1 0 i\
4) 5)

A y sy

0 /l 0 1 —>

17. ®ynkius 3a1aHa rpagukom
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10
0/1 > X

VYkaxute 001acTh onpeaeaeHus:

1) (—oo; + oo) 3) (0;1] 5) [1; + oo)

2) (0;+) 4) (L+00)
18. YkakuTe Bce 3HAUYEHMS apIyMeHTa, IpH KOTophiX Gpynkius Y =19 (X + 2) +1g (3— X)
ompeielieHa:

1) (-2;3) 3) (—2;+x) 5) (3;+)

2) (—oo; — 2) U (3; + oo) 4) (—oo;3)

19. Haiinure MHO)ecTBO 3Havenuit pynkuun Y =0,5+10g,, X :
1) (—o0;+ o) 3) (0,5;+) 5) (0; +0)
2) (—0;0,5) 4) (—0;0,5)(0,5;+ o)
20. Tpauk dynxuwun Y =109 1 X MOeT ObITh noTydeH u3 rpaduka GyHkuun y = log, X:

3
1) cuMMeTpUYHBIM OTOOpaKEHNEM OTHOCUTEIBHO ocu Oy ;

2) CHMMETPUYHBIM OTOOPa)KEHHEM OTHOCUTEIBHO ocu OX ;
3) cxxaTtreM OTHOCUTENIbHO ocu OX ;

4) pacTsKeHHeM OTHOCUTENBHO ocH OX ;

5) octaHeTcs TeM Ke.

21. Ha omHOM 13 pucyHKOB n3o0paxeH rpapuk dynkmun Y = log 3 X.

VYKaxuTe 3TOT PHUCYHOK.

1) VA 2) yA
|
2 S
0] 1 - OI 1 X
|
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3) yA 4) YA

e ———

Pa3znen 4. DneMeHTbI KOMOMHATOPUKH

1. Vmeercsa Tpu Tpymmbl CTyIeHTOB: B mepBoil 11 yemoBek, Bo BTopoil 18 uemnoBexk,
B Tpetbeii 20 uyenoBek. KosmuecTBO cnoco0oB BeIOOpa TpPOMKH CTYIEHTOB, B KOTOPOM
10 OJTHOMY CTY/IEHTY U3 KaXKJ10H TPYIIIbI, PaBHO. ..

1.11-18-20 2. —1“13* 20 4 —11'138'20

2. Yucno crmocoOoB MOCTaBUTh 5 YEJIOBEK B OYEPE/Ib PABHO. ..

4. 11+18+20

3. B cmoBe «WORD» wmenstor mectamu OykBBI. Toraa KOJIHYECTBO BCEX BO3MOMKHBIX

pa3IUYHBIX «CIOB» PaBHO...
1.8 216 3.4 4.24

4. B kopoOke 6 1IBETHBIX KapaHamend. Yucio crnoco0oB BEIOpATh TPU U3 HUX PABHO. ..
5. Yucno croco0oB BEIOpATh U3 rpymiibl B 20 CTYACHTOB CTApOCTy U 3aMECTUTEISI PaBHO. ..

6. 13 smuka, rae HaxoauTes 15 nertanei, mpoHyMepoBaHHBIX OT 1 10 15, TpeOyeTcst BBIHYTh
3 neranu. Torga KOJMYECTBO BCEBO3MOKHBIX KOMOWHAIIMI HOMEPOB BBIHYTHIX JIETaJICH paBHO. ..

| 1
E 2.£ 3.3 4. 15!
121 31121
7.4Yucao TpeX3HAYHBIX YHUCEN, KOTOPBIE MOXKHO COCTaBHTh M3 YETBIPEX KapTOYeK C
uudpamu 1, 2, 5, 7, paBHo...

Paznen 5. OcHOBBI TPUTOHOMETPUH

. . 7T
1. Vopocrture Beipaxkenue Sin aSin 2ol + COS(E + o) + COS oL COS 20 .

1) 0 2)  2coso 3) cosa + sina 4)  cosa — sina
2. YIpocTuTe BhIpaKEeHUE 3COS2 X +3sin 2 X—6.
1) 1 2) -5 3) 3 4) -3
3. Hai tg cos L T < a<0
. Haitnure tgo, ecmm 0=— ¥u —— :
J5 2

1) 05 2 2 3 -05 4) -2

J3

T
4. Pemure ypaBHEHUE COS(E + Xj = 7 .

1) (—1)n_l%+7zn, neZ 2 i%+27zn, ne’

3) (—1)”_1%+7zn,nez 4) (—1)”%+7zn,nez
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5. Pemure ypaBHeHHE SiN3X ==.

NI

1) D" Z24+Zn nez

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

8. Haiigute kopeHb ypaBHeHHsT — SIN2X — 4C0SX = 0 , mpuHa IeKaIIni
otpesky [2m; 3m].

1) 7n 2 50 3) 9n 4) 13rn

3 2 4 6

9. Ha pucynke n3o0paxeH rpaduk GyHKIIHH:

A

3# -7 T

3 7 z T
2 2. 2 2

: > X

1) Y=CIgX; 2) y=sinx; 3) y=tgx; 4) y=-19X; 5) y =tg2x.

10. Vkaxkute HanOoJbinee 3Hauenne pynkuun Y =1—COS3X.
) 1 2 2 3 0 4 4

11.Yérnas wiu neuétHas Gpynxius f (X) =1+4+cosx?

1) u€THas; 2) Heu€THas; 3) Hu u€THas, HU HEYETHASL.
12. Haiimute MHOKECTBO 3HAYCHUH PYHKIIUU y =SiNX+2.
1) [F11] 2) [0; 2] 3) [L3] 4 [23]
Pa3nen 6. Hayana maTeMaTH4ecKoro aHajim3a

1. Haiture npoussoanyro Gpynkmun Y = (X —3)COS X .
1) y'=cosx+ (x—3)sinx
2) y'=(x—-3)sinx—cosx
29



3) y'=cosx—(x—3)sinx
4) y'=-=sinx

2. Ha pucynkax n3o0paxeHsl rpaduKu GYHKIHHA U KacaTelbHbIE K HUM B TOUKE d. YKaKHUTE
(GyHKIMIO, IPOU3BOIHASI KOTOPOU B TOUKE a paBHa 1.

1) Ay / 2) A
- Y
. y= ;(x
y-\y 1 /
ol a ~
: 11 X
//
Z/ a. o1l x
/ =1
3) A 4) Ay
y - ~
F=h(x) :
1 -1 - 1 N -
o/ | > J0 a X
. a X =1
=1 e
y=—PW)
. . x —18
3. Haiiqure 3HaueHNE NPOU3BOHON QYHKIMH Y = B TOUKE X, = — 3.
X
1) 2 2) 0 3) -2 4) -3

4. Haiinute npou3BoaHyo QyHKIMH Y = e* + 3X2 .

1+ 6X

3

1) Y =xe"
) y'=e"+x
3 y=e+ 5x°
2 Yy =e"+ 6x

5. @ynkius y = f(X) 3amana Ha npoMexyTke [—6; 4]. YKa)uTe MpOMEKYTOK, KOTOPOMY
MPUHA/IIEKAT BCE TOYKU IKCTPEMyMa.

Y A
3 {0;64]0] y=Hx)
3) [-2;3] y
4 [-31] hN / Ny
\ / S
—6 \‘ / 0 4 X




6. [1pu nBMKEeHNUH Tema 1Mo NMPSIMOM paccTosiHUE S ( B METPax) OT HAYAIbHOW TOYKHU JIBUKCHUS
3

u3MeHseTcs mo 3akony S(t) = g —t?+t-1 (t — Bpemst nBW>KeHHs B ceKyHaax). Haiiaure

CKOPOCTH (M/C) Tena yepe3 4 CeKyH/IbI TIOCIIe Hadana JBUKCHHUS.

1) 1,75 2) 7,5 3) 3 4) 9
7. Beruucinute 3HaYCHHE MPOU3BOIHON QPyHKIMK ¥ = SIN X —2x B Touke xo = 0.
1) 1 2) 0 3) -3 4) -1
8. Haiiyiute 3HaueHHe NpON3BOIHON QYyHKIMK Y = X-€* B TOuKe xo =1.
1) 2 2) e 3) 1+e 4) 2+e

9. st pyskimu y = 2COS X HaiiauTte mepBooOpasHyro, rpaduk KOTOPOH MPOXOUT Yepes

TOouky M (g ; 24j .

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

10. Vkaxure nepBoobpasuyro pynkuuu f(X) =2 —sinx.
1) F(X) = 2x —cosx

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

3)  F(x) = 2x + cosx

4)  F(x) =2 + cosx

Pa3nen 7. YpaBHeHHs 1 HEPABeHCTBA

1. Kakoe u3 ypaBHEHUI ABJISETCS IpOOHO-pAIMOHATBHBIM:

2 2 B
)X _axs1-0; 2) X g gy X234 4 oxi8-14(7-x)?
3 13 2x+1 X
x2 x-1 1.
2. Pemmre ypaBHeHHE — + —— = — !
2 6 2
1) 2; 2) -1, 3)1; 4) 3.
3. Pemnre ypaBHeHME 1 +——=0:
X x-4
1) -2; 2)5; 3) 2; 4) -1.
4. Ha pucynke u3oOpaxeHsl rpapuku GyHKuun vk
y=f(x) my=g(X),3a1aHHBIX Ha NPOMEXKYTKE y-=T(X)
[ 3; 6]. Ykaxkute MHOKECTBO BCEX 3HAUCHUIT X, TSI / \
KOTOPBIX BBIMOJHsIETCS HepaBeHCTBO f (X) > g (X). / A
1
1) [-1 8] 0 1 X
2) L3 2qu@e > , \
3 [-3 -1]uvul[se6 Y =0X) »

4)  [-2; 4]
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(x-2)(4x+3) _ o
x+4

1) {—4;—%} U [2; + )
(o= |32
3) (—4; — ﬂ U [2; + o)
4) (—oo; —ﬂ U [2; + o)

5. Pemnre HepaBeHCTBO

2

N

1 3x-7
6. Pemute HepaBeHCTBO (g) >0,04.

D (=3 2 (=3 9 @i g (w3

7. Peumnre HepasencTBo 52 °F —1> 0.

T 0 T o ) 0

8. Pemute Hepasencto 109, 5(2—-0,5x) > 1.
1) [0;4) 2) (-0 0] 3 (4+x) 4)  (4,6]

Paznen 8. I'eomeTpusi

1. B xakux MmI0CKOCTSX JIeKaT OCHOBAHUSI PU3MBI?
a) B POTHUBOIIOJIOKHBIX;

0) B JIFOOBIX;

B) B MapaJuIeNbHBIX.

2. Kakoe HauMeHblIee Yiciio pedep MOKET UMETh ipu3Ma’?
a) 3;
0) 6;
B) 9.

3. [Iponomxute npennoxenue: OCHOBaHUA yCEUEHHON MUPAMHU/IBL. ..
a) paBHbIC MHOTOYTOJIbHUKH;

0) Mo100HbIE MHOTOYTOJIbHUKHY;

B) JIFOOBIE MHOTOYT OJIbHHUKH.

4. BokoBble p&Opa MPU3MBL. . .

a) OHM NapajIeNIbHbl MEXy COOO;

0) OHU MEePHEeHIUKYISIPHBI OCHOBAHMIO;
B) OHHU PaBHBI U NAPAJUIEIIbHBI.

5. CkoJIbKO AMaroHaneil uMeeT napasuiesenunes’?
a) 4;

0) 12;

B) 6.

6. Kakoit MHOrOrpaHHUK UMeeT 7 TpaHeit?
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a) CEMUYToJIbHAsI IUPaMUAA;
0) IATHYroJIbHAS IPU3Ma;
B) IIECTHYTOJIbHAS MUPAMUJA U IISTHYTOJIbHAS MIPU3MA.

7. KakoMy MHOTOIpaHHUKY IPUHAUIEKUT cleayrouiee cBoicTBo: "KBaapaT nuaronanu paBeH
CyMME KBaJIpaTOB TPEX €ro u3MepeHui"?

a) mapaJuIesIeuIeny;

0) mpsMOMY MapajuIeIenuIeny;

B) IIPSIMOYT'OJILHOMY NapaJuleNenuIeny.

8. MHOrorpaHH¥K, COCTABJICHHBIN U3 MECTHYTOJIbHUKA U MECTH TPEYrOJbHUKOB, HA3bIBACTCS
a) MECTUYTOJIBLHON PU3MOIA;

0) MIeCTUYTrOJIBLHOM MUPAMUJION;

B) YCEUEHHOU MUPAMUION.

9. Anlodema - 3TO BBHICOTA ...

a) BBICOTA MPABWILHON TTHPAMHU/IBL;

0) BbICOTa OOKOBOU rpaHM NMPaBUIbLHON MHUpPaMUIbL;
B) OOKOBO¥ rpaHu JIFOOOW MAPAMU/IBI.

10. B ocHOBaHMM NMPU3MBI PABHOCTOPOHHUH TPEYTr'OJIbHUK, 8 OOKOBBIC TPAHU -
napasienorpaMmel. Takas npu3Ma siBIsSETCS. ..
a) HAKJIOHHOWM;
0) MpaBUIIbHOM;
B) MIPSIMOM.
11. Oanbl Toukn A(4; 5; 1) n B(0; 9; -8). Yemy paBHa gnvHa otpeska AB?

a) Y113 b) ) c) V32 d) V81 e) 232

12. YxkaxuTe napy KonnnHeapHbIX BEKTOPOB:
a) @(1;4;5) , b(0;8;-1) py a(2;8;-1) , b(4;16;-2) ¢) @(0;0;0) , b(8;4;3)
) @(1;2;2) , b(=1;2;2]) o @(1;-3;4) , b(4;-3;1)

13. MoryT nv BeKTopbl GbITb KONMMHEAPHBLIMU, HO HE PaBHLIMN?

a) Aa b) HeT ¢) He 4OCTATOYHO AaHHbIX

-

14. BekTop m(4;-8;6] OpTOroHarneH BeKTopy . Ykaxute koopauHaThl Bektopa 11 :
a) ni—1,-2;-3) b) ni1;2;3) 0) ni—2;2;4)
d) ni2;—2;-4) e) ni—2;-2;4)
15. Belumncnntb KoopanHaTtbl cepeanHbl otTpeska AB, ecnu A(-10; 2; 3) n B(0; 16; -7).

a) (5;=8;2] 1y (=5;9;-2) ¢y (=5;8;2) g) (5:9;-2] ¢) (—=10;14;-4]

16. Yemy paser moaynb sektopa MN  ecnuM 1V 3:v2iV5] N 1293739245

a) V5 b) V13 c) Y11 d) VV3+i2 ¢ V2443

17. py kakoM nonoxuTensHom n sektopsl 0s 1511y (=2;n+1;—=2

a)-2;1b)lc)l;2d)2e)-2

OpTOroHarsbHbl?

18. BbluncnuTb ckansipHoe npou3BeaeHne BEKTOPOB al2;-1,5:4) 4.

a)-14b)4c)-4d)10e)-10
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4.3.2. Bonipocsl AJisi KOHTPOJbHBIX padoT

1. PesynbraTtom okpyrieHus uncia 1,1763 ¢ TOUHOCTBIO 0 COThIX sBjsieTcs uncio: 1) 1,18, 2)
1,17, 3)0,18, 4)1,20, 5)1,176
2. BeInoJIHUTE IEHCTBHS: a)1+§; 0) ’ —3.

8 8 15 15

3. Brimonnure neiicTBus: 1,2+ (1,05 -0,4 -1,5).

4. BpITIOJTHUTE OEJIEHUE 11% : 3%.

5. Haiigure 3HaueHne BbIpaKEHUSL:

(3v5)
a) ~ 15 ; 6) ¥3%-2%-5%, ) 28-52-34

1
6. Yopoctute  ads

3 5 5 1
7. Vopoctute  a‘6? :| al?g 8
3 5 5 1
8.Yupoctute  a‘s? :| a'?6 ®

9. Boramcinre: a) (5+i)—2+3i), 6)14—'_.
+1

10. Haiigure o6nacTh onpenencHus GyHKIMH ¥ 00NACTh 3HAUCHHH QYHKIHN Y =16 —x° .
11. TIposepsTe (YHKIHIO HAa YETHOCTD y = X*+ X.
12. Haiigute nynu QyHKIMH y = x+/x —1

13. Tlo rpaduky Hekotopoii ¢pyukimu y= f (X) HafiiuTe MPOMEKYTKH BO3paCTaHUs

14. Tlo rpaduky dyukipu y= f(X), M300pakeHHOMY Ha PUCYHKE OIPEICTUTE, SIBISCTCS JIH
GyHKIMS 4eTHOM unu HeueTHoW. OTBET MOsSICHUTE.

a) 0) 2)
7 Y4 y‘ ]
NG ETim ON 11 1 X T
E—-‘-

15. To rpaduxy ¢pyukuu y= f(X), n300pakeHHOMY Ha PHUCYHKE ONPEACIINTE:
a) IPOMEXXYTKHM BO3pacTaHHs M yObIBaHHS JaHHON (QYHKIUH;
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0) ec HaMMCHBIIICE 3HAUYCHHC,

B) HyNU (PYHKLIUH.

16. Haiinure MHOXECTBO 3HAYCHUN

=

1 X—2
a) y=2"-2; 6)y=(§) ;
17 .HaiinmuTe oGiacTh onpeaencHus GyHKIIHH:
a) y=log,(2x-6) 6) y=log, (1-4x) .
3

18. Pemmre ypaBuenue logz(2x-1) = 3.

19. Pemnre ypaBHenne 27 = %

1Iog3 4
20. Beruncnure 32

21. Pemmure HepasenctBo 87 > %

22. Boruucnure  16%°°%1°

23. Pemmmre HepaBerctBo  1004(7 — X) < 3.
24. Pemute ypaBHenue ~ 7%2 —14 - 7* =5,

25. Pemmre HepaBenctBo logz (x — 1) < log7 2 + logr 3.

26. Haiinurte nponsBoaHyio GyHKIHH Yy = X + e2%,

27. HaiimuTe 3HaueHue MPou3BOTHON PyHKIMK y =e* B Touke Xg = 0.

28. Haiinure npousBoaHyio GyHKIHUH y= e**?!
29. Pemnre ypaBHeHHe: COS5X —C0S9x = 3sin 7X,

30. Pemmte ypaBHenue: SIN2X = \/E -SINX,

31. Pemnte ypasuerne: SIN5X - COS3X = SIN6X - COS 2X.

2

i . 31
32. Pemnte ypaBHenue: COS” X — 3SINX - COSX = sm7.

33. Pemute ypaBHeHUE: 55in2 X —4cosX-SIinX + :“)COS2 X=2.
34. Pemure ypaBHEHHE: \/:—3 COS2 X —sinx-cosx = 0.

35. JlokakuTe TOXKIECTBO:

1-sin2a (1-tga
1+sin2a \l+tga

36. JlokakuTe TOKIECTBO:  tg (f +a)
4 cos2ax

37. JlokaxuTe TOXACCTBO: 11— sin® ¢ — cos* g = Esinz 20

jz.

_1+sin2a

GyHKIMH:

B) y:_(

1 )x+l

38. Ilon kakum yrmoM kK ocu OX HakiIOHEHa KacaTelbHas, IMPOBEACHHAs K KPHUBON

y:x3—x2—7x+6 BTOquMO(Z; —4)?

39. Haiiti Touku skcTpeMyma QyHKIMU ) =

Inx +2

X
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40. Jlokasats, uto pynkuua Y = X + BO3pACTaeT Ha BCEH YMCIIOBOU MPSMOH.

1+x2
2

41. Tauo: f(x) = s o. Haiitu cymmy kopreii ypapuenus f (X) = f /(X).
— X

N 3 o
42. Uccnenyiite Gpynkumo Yy = X° — 5 x° +3 Ha MOHOTOHHOCTb U 3KCTpeMyMsbl. Haiinure

HanOoJIbllIee 3HAYEHUE (PYHKIIUHM Ha OTPE3Ke [— 1 1].
43. BelunCIUTEe MHTETPAL:

sin 3xdx

W | 3

a)I(ZxZ——4X4—§%jdX 6) [ (x—¥x)dx
1 B)O

44. BerauciuTe miomans GUrypsl, OrpaHHUeHHON THHIAMI: Y = 6+ X — X2, Yy =6—2X.

45. Tloctpouts ceuenne BKL. Touku K u L — cepenunbl pedep. JlokaxuTe, 4TO HOCTPOEHHOE

CCUCHUC — IMapaJljicJorpaMm.
Bl Cl

N RN
"N

A D

46. Haitnure mnomans rpanun ADC. Pe6pa AB, BD, BC — paBHBI u BCe TUIOCKHE YTJIbI TIPH
D

BepurHe D — npsimbie. B

47. B ocnoBanunu nupamuisl SABCD napamenorpamm. [Ipoectu cedenne uepes peopo AD u
tTouky K pedpa SC. O6bsicHUTD, Kakas (Urypa noayqyusiach B CEUCHHH.

48. Tloctpouts cevenue miockocThio PTN, rae touku P u T — cepenunst pedep AS u BS.
OOBsACHUTD, Kakas pUrypa MOJyIHIach B CEUCHUU.

36



B

49. Tloctpouts ceuenue miockocToio NMP.
M

N

50. IToctpouTts ceuenne ACP, rae P — cepenuna pedbpa. OObICHUTD, Kakast puUTrypa moaydniach

B CCUCHHUU.
Bl C1l

D1
Al M

4.3.3. YcTHBII onipoc

1. Yto Takoe 0ObIKHOBEHHAs ApOoOK? 3anmuch OOBIKHOBEHHOU poOu. OCHOBHOE CBOMCTBO

npoowu. [IpuBecTH mpUMepHI.

2. Cnoxenue u JejieHue 0OBIKHOBEHHBIX APO0OEH ¢ pa3HBIMU 3HaMeHaTessMu. [IpuBectn

MIPUMEPHI.

3. YMHOXEHHUE M BRIYUTAHHE OOBIKHOBEHHBIX APOOCH C pa3HBIMHM 3HAMEHATEIISIMU.

[IpuBecTH npuMepsl.

Uto Takoe necsaTuyHas apo0n? 3anuch AeCATHYHON qpoOu. [IpuBecTr mpumepsl.

CrnosxeHue U JIeICHHEe JeCATHUHBIX apoOeii. [TpuBecTr mpuMepsl.

YMHOXEHWE U BEIYMTAHHUE IECATUYHBIX apo0ei. [IpuBecTr nmpumepsl.

Uro Takoe anrebpanyeckas apoOb. [IpuBectr mpuMepsl.

OcHoBHOe cBOICTBO anredbpandeckoit qpodu. [IpuBectr mpruMepsl.

CrnosxeHue U JieneHue anredpandeckux apooei. [IpuBectu npumepsl.

0. Beruntanue u ymMHOKeHUe anredpandeckux apodeit. [IpuBectu mpumMepsl.

1. Yto Takoe cTeneHb ¢ HaTypaibHBIM MoKazareraeMm? CTeneHp MOJIOKUTEIBHOTO YHCTa C
mo0bIM MokazaresneM. CTerneHb OTPUIIATENILHOTO YKCIIa ¢ YeTHBIM MokaszareneM. CTerneHb
OTPHUIATENILHOTO YKCIIa ¢ HEYETHBIM MoKa3zareneM. [IpuBecty mpumMepsl.

12. CpoiicTBa cTeneHH ¢ [eNbIM MoKa3aTeneM. [IpuBectu mpuMepsl.

13. Yro Takoe ypaBuenue? Kopuu ypaBHenus? Uto 3HauuT pemuth ypaBHenue? [IpuBectu

MIPUMEPHI.

= O N
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.

1)
2)
3)
4)
5)
6)

7)
8)
9)
10)
11)
12)
13)

AnroputM peuieHus ypapHeHuil. [IpuBectu npumepsl.

Anroput™m pemenust ApodHoro ypaBHenus. [Ipusectu npumMepsl.
KBanpatHblii KopeHb. Apu(MeTHUECKUI KBaIpaTHBIM KOpeHb. [IpuBecTu mpuMepsl.
CoiicTBa apumMeTHuecKoro KBaapaTHoro kopHs. [IpuBectu mpuMepsl.
VpaBHeHue X° = a u ero KOpHH. IIpuBecTH IpUMepsI.

CpoiicTBa KBajpaTHBIX KopHEW. [IpuBectu npumep.

Kybudecknii kopens. [IpuBecTr mpumepsl.

Jaiite onpeneneHue YUcIoBON (yHKIUHU.

Uro Takoe aprymeHT pyHKIuu?

Uto HazbIBaeTCst 00JaCThIO ONIpeaeeHUs PyHKIMU?

Urto Takoe 00sacTh 3HAYCHUS (PYHKITHH?

Uto HazbiBaeTcs rpadukoM QpyHKIN?

Kakue npeoOpazoBanus rpapukoB ¢pyHkuuii Bbl 3HaeTe? [lepeuncnure.
Haiite onpenenenue 4€THON PyHKIUU.

Kakas ¢pyHkuust Ha3piBaeTCs HEUETHOM?

HazoBure ocobeHHOCTh rpaduika 4ETHON QyHKIUY.

KakoBa ocoOeHHOCTb rpadrika HEUETHON QyHKIMU?

Kakas ¢pyHkuus Ha3piBaeTcs NEpUOAUUECKOMN?

Kakas ¢pyHkuus Ha3pIBaeTcs BO3pacTarolieil Ha MHOXKecTBe P?

Kakas ¢pyHkuus Ha3piBaeTcs yObIBarolie Ha MHOKecTBe P?

Kaxkast Touka Ha3pIBaeTCsi TOUKOH MUHUMYMa () YHKITHH?

Kaxkast Touka Ha3pIBaeTCsl TOUKON MakcuMyMa (DyHKITUN?

Kak HaszpiBaroTcst TO4ku max 1 min?

CdopmynupyiiTe onpeneneHue Jorapudma, OCHOBHBIE CBOMCTBA JOTapr(pMOB.
Uto Takoe paguaHHas Mepa yria?

CdopmynupyiiTe OCHOBHBIC TPUTOHOMETPHUECKHE TOXKIECTBA.
Pemenue npocTelmux TpPUrOHOMETPUUYECKHUI YPABHEHHUI.

JaiiTe onpenenenne Mporu3BoaHON QYHKIIUU, CHOPMYIUPYHTE OCHOBHBIE TIPABHIIA
muddepeHupoBaHmsL.

VYpaBHeHHEe KacaTeNbHON K I'paMKy BYHKIIMH.

CdopmynupoBaTh cBOiCTBa apaenenunea

Jats onpenenenue terpasapa. Haszeare ero aimeMeHTsl

ats onpenenenue napauienenunena. Hazpare ero anemMeHTsl

4.4. OleHOYHbIE CPeACTBA JJISl IPOBEACHUS NPOMEKYTOUHOM aTTecTaluu
4.4.1. Bonipochbl 1 3a1aHuS 1JI IK3aMeHa

[lenble U pallMOHANIBHBIC YUCIIA.

JlercTBUTENIbHBIC YHCIIA.

[TpuGnmxeHHBIC BBIYUCIICHHS.

KowmruiekcHbie uncna.

Apudmernueckue omnepanuu HajJ KOMIUIEKCHBIMU YHCTaMH.

OO6nacTb ONpeCACIICHUAd W MHOKCECTBO 3Ha‘leHHI>'I; l"pa(bI/IK (I)YHKI_[I/II/I, MMOCTPOCHUC

rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMH CLIOCOOAMH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh (DYHKLIUH.
OO6nacte onpenenenus 1 061acTh 3HaUeHUI 00paTHOH PyHKIHMY.
I'padux oOpaTHON QYHKIMH.
Kopens n-oii creneHu.
KopHu HaTypanpHOM CTENEeHN U3 YUCIia U X CBOMCTBA.
IIpeobpazoBaHne UPPALMOHATBHBIX BBIPAYKEHHI.
CreneHu ¢ palMoHAJIbHBIMU TTOKA3aTENIIMU, UX CBOMCTBA.
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14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)

34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)

48)
49)
50)
51)

52)
53)

54)
55)
56)
57)

58)

[IpeoOpa3oBanme CTENEHHBIX BHIPAKEHUH, HCIIOJIB3Ysl CBOMCTBA CTETICHEH.

Crenenu c 1eHCTBUTENIBHBIMY [10KA3aTEIsIMU, UX CBOMCTBA..

Jlorapugm. OcHOBHOE JOTapuPMHUECKOE TOKIECTBO.

JlecsiTHUHBIC U HATYPATBHBIC JTOTAPU(PMBI.

[TpaBwua neiicTBuii ¢ gorapudmamu.

Omnpenenenne noka3aTeabHON QyHKINH, ee CBOICTBA U rpaduK.

Omnpenenenus norapugMuyueckord GyHKIIH, €€ CBOMCTBA U TpaduK.

Pemenne nmpocredmmx noka3areabHBIX U JIOTapu(MUUECKUX YPaBHEHUI U HEPABEHCTB.

OcHOBHBIE TOHATHSI KOMOMHATOPHKH.

3aza4yM Ha MMOJACYET YUCIIAa pa3MELIeHU, IEPeCTaHOBOK, COUETaHUIA.

Pemenue 3a1auy Ha nepeOop BapuaHTOB.

Pannannas mepa yrina.

CuHyc, KOCHHYC, TAHT'€HC U KOTAaHI'€HC YUCIIa.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.

@OopMyIIBI IPUBEICHUS.

DOopMYIIBI CIHOKEHUS.

CuHyC, KOCHHYC U TAaHT€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB.

CHHYC ¥ KOCHHYC JIBOMHOIO yIJIa.

@opMyIIbI TOJIOBUHHOIO YIJIA.

[IpeoOpa3oBanrie CyMMbl TPUTOHOMETPUUYECKUX (YHKIUHA B MPOU3BEACHUE H
MIPOU3BEACHUS B CYMMY.

ApKCUHYC, apKKOCHHYC, ApKTaHT'€HC YUCIIA.

[IpocTeimme TpPUrOHOMETPUYECKNE YPABHEHUS.

[Ipocreiimme TPUrOHOMETPUUECKHNE HEPABEHCTBA.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH.

OO6patHble TpUTOHOMETPUYECKUE (YHKIIMH, UX CBOMCTBA U TPpaUKH.

[Ipenen nmocnenoBarensHoCcTH. [Ipenen hyHKIUN.

[TonsaTue o mpon3BoaHON (HYHKITMHU, €€ TEOMETPUUECKUA B (PU3MUECKHI CMBICII.

[Ipoun3BoOIHBIE CYMMBI, PA3HOCTH, IPOU3BEICHHUS, YACTHOTO.

[Ipou3BoiHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUM.

YpaBHeHUE KacaTeIbHOM.

Bo3spacranue u yobiBanue GyHKIIUU. DKCTPEMYMBI (DYHKIIUH.

Bropas npousBoaHas, ee reoMeTpHUUECKU U (PU3UUECKUN CMBICIT.

[IpumeHeHue MPor3BOIHOM K HCCIeI0BAaHUIO (DYHKIIUI U MOCTPOCHUIO IPAPHUKOB.

[IpuMepsl MCHONAB30BaHUS MPOU3BOAHOW JUISI HAXOXKACHHS HAWIYYIIErO pEIICHUS B
MPUKIIAHBIX 3a/1a4ax.

[TepBooOpa3Hasi, MpaBUIIO HAXOKIEHHS, OCHOBHOE CBOMCTBO IIEPBOOOPA3HOIL.

Heomnpenenenuslii U onpeaeneHHbI U HHTErPAJL.

®opmyna Hetotona—Jleitbnuna. Berunciaenre nuHTerpaios.

[IpuMeHeHne OmnpeAeeHHOIO MHTErpajia g HAXOXKJEHHUS IUIOIIAJM KPUBOJUHEHHOMN
Tpaneuuu.

PaBHOCHIIBHOCTB YypaBHEHUN.

OcHoBHBIE MTPUEMBI PEIICHUsI YpaBHEHUN (pa3ioKeHHe Ha MHOXKUTEIH, BBEIECHUE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpauecKuil METO).

Cucrembl ypaBHeHUI. PABHOCUIIBHOCTH CUCTEM YpaBHEHUM.

PaBHOCHIBHOCTE HepaBeHCTB. OOIaCTh TOMYCTHUMBIX 3HAUEHUN HEPABEHCTB.

OcCHOBHBIE IPUEMBI PELICHNS HEPABEHCTB.

CoObITHE, BEpOSATHOCTh COOBITHS, CIOKEHHE M YMHOXKeHue BeposTHocteil. [lonarue o
HE3aBUCUMOCTH COOBITHH.

[IpencraBnenne nMaHHBIX (TaOMUIBI, auUarpamMmbl, Tpaduku), BBIOOpKA, CcpenHee
apudmernueckoe, MeauaHa, MoAa psana. IloHsTue o 3amayax MaTreMaTHYECKOM
CTaTUCTUKU
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59) B3auMHOE pacroioKeHHe MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

60) CroxeHre W BBIYMTAaHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. KomruiaHapHbie
BEKTOpA.

61) KoopauHaThl TOYKH U KOOPAWHATHI BeKTOpa. CKaISIpHOE MPOU3BE/ICHHE BEKTOPOB.

62) Bepuunsl, peOpa, rpaHd MHOTOTPaHHHKA.

63) Ilpusma. [Ipsimast u HakIOHHAs npu3Ma. [IpaBuiibHAs pU3Ma.

64) Iapamnenenunen. Kyo6.

65) [Mupamumga. [IpaBuibHas nupamuga. Y ceueHHas nmupamuaa. Terpasap.

66) L{umuuap u KoHyC. Y CeueHHBIH KOHYC.

67) OcHoBaHue, BbICOTa, OOKOBAs MIOBEPXHOCTH, 00pa3yroIas, pa3BepTKa.

68) OceBbie CeueHHsSI U CEUCHHMSI, TApAIICIbHBIC OCHOBAHUIO.

69) Illap u cdepa, ux ceueHus.
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