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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heab aucuunauHbl: (GOPMUPOBAHHE CUCTEMATHYECKUX 3HAHUM B 00JaCTH MaTeMa-
Tuku. M3yuenune mpeaMera AaeT BO3MOXKHOCTh MOJMYYUTHh 0a30BYI0 (yHIAMEHTAJIBHYIO HOJrO-
TOBKY, HEOOXOAUMYIO JJIsl U3YUYCHHsI DJIEMEHTOB BBICHICH MaTeMaTUKH, AJIs aHaIN3a, MOJIEIHPO-
BaHMSI U PEUICHUS Pa3IUYHbIX 33]1a4.

N3yuenne maTtemMaTuku Ha IPO(HIBHOM YpOBHE cpeaHero (TMOoJHOTro) o0mero oopa3osa-
HUS HalpaBJIEHO Ha JOCTH)KEHUE CIEIYIOIINX HeJIeH:

- (bopmupoBaHme npeacTaBiIeHU 00 MIESX W METOJaX MaTeMaTUKH; O MaTeMaTHUKE Kak
YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEACTBE MOAEIUPOBAHNUS SBJIEHUI U IIPOLIECCOB;

- OBJIAQJICHHUE SI3BIKOM MAaT€MaTUKH B YCTHON U NMUChbMEHHOU (opme, MaTeMaTHu4ecKUMHU
3HAHUSIMA M YMEHUSIMHU, HCOOXOAUMBIMU JJIsI U3YUCHHSI IIKOJIHHBIX €CTECTBEHHOHAYYHBIX IHC-
LUIUIMH, TPOAOJIKEHUs 00pa3oBaHMsl U OCBOEHUSI M30PaHHOM CliennaibHOCTH Ha COBPEMEHHOM
YPOBHE;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, AITOPUTMUYECKONU KYJIBTYpHI, MPOCTPAHCTBEHHOTO
BOOOpaXEeHUs, MATEMAaTHUECKOT0 MBIIIICHUS M UHTYUIMH, TBOPYECKUX COCOOHOCTEH, HE0OX0-
JTUMBIX 7Sl TIPOAOJKEHUs 00pa30BaHUs U ISl CAMOCTOSATEIbHON AESITENLHOCTH B 00JACTH Ma-
TEMaTHKU U €€ MPUIOKEHUN B Oy Ty1iel npodecCHOHaNbHON AESITEIbHOCTH;

- BOCIIUTAHUE CPEACTBAMH MAaTeMAaTUKH KYJIbTYPbl TUYHOCTH Yepe3 3HAKOMCTBO C UCTOPH-
el pa3BUTHUS MaTEeMaTHKH, DBOJIIOIMEH MATEeMAaTHYECKUX UICH; MOHWMAaHUS 3HAYMMOCTH Marte-
MaTHKU JJI1 HAyYHO-TEXHUUECKOTO Iporpecca.

1.2 MecTo nucuuminnbl B cTpykrype OOII:

Vuebnas gucuuiummna «Marematukay (CO0.02.01) BXoAuT B IpOQHIBHBINA LUK CPEI-
Hero obmiero oopazoBanus 1o creruanbHocTh 18.02.12 TexHOIOT s aHATUTHYECKOTO KOHTPOJIS
XUMHYECKHUX COCTUHEHHIHA.

1.3 IucunmiinHa HanpaBJjieHa HA JOCTHKEHUS .

B HAIPABIICHUU JUYHOCHHO20 PA3BUMUA!

- pa3BUTHE JIOTMUECKOTO M KPUTUYECKOTO MBIIUIEHUS, KYJIbTYypbl pe€4H, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

- (popMHpoOBaHUE Yy yUYalIUXCs MHTEIIEKTYyaJIbHOM YECTHOCTU M OOBEKTUBHOCTH, CIOCO0-
HOCTHU K MPEOOJICHUIO MBICTUTENBHBIX CTEPEOTHUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

- BOCIIUTAHHUE KAYECTB JIMYHOCTH, OOECIIEUNBAIOIINX COLMATIBHYI0 MOOMIIBHOCTD, CIIOCO0-
HOCTbh IPUHUMATh CAMOCTOSTEIIbHBIE PEILICHNUS;

- (hOpMHUPOBAHKE KAaYECTB MBIIIJICHUS, HEOOXOAUMBIX JIJIsl a/IallTallik B COBPEMEHHOM HH-
dbopMaIrmoOHHOM OOIIECTBE;

- pa3BUTHE UHTEpPECa K MAaTEMATUYECKOMY TBOPUYECTBY U MAaTEMATUUYECKUX CTIOCOOHOCTEH;

B MemanpeomMemuom HanpasieHuu:

- (opMHpOBaHME TPEJCTABICHUN O MaTeMaTUKE KaK O 4acTH OOIIEeYeIOBEYECKON KYyJIbTY-
PBI, 0 3HAYUMOCTH MAaTEMATHKHU B Pa3BUTHH LIUBUIN3AIUU U COBPEMEHHOTO O0IIIECTBA;

- pa3BUTHE MPEJICTAaBICHUI O MaTeMaTHKe Kak (hopMe OMUCAHUS U METOJE MO3HAHUs Jeil-
CTBUTEJIBHOCTH, CO3/IaHUE YCIOBUH ISl TPUOOPETEHUS MEPBOHAYAIILHOTO OIbITa MaTeMaTuye-
CKOT'0 MOJIETMPOBAHMUS;

- ¢opMupoBaHUE OOMIUX CIOCOOOB MHTEIEKTYAIbHON AESITeNbHOCTH, XapaKTePHBIX IS
MaTEeMaTUKH M SBISIOMUXCS OCHOBOW IMO3HABATENBHOW KYJIbTYpPBI, 3HAYUMOU I Pa3TUIHBIX
cdep 4eroBeYeCcKOl e TeIbHOCTH;

B NpeOMemHOM HANPAaeIeHUl.

- OBJIaJICHUE MATEeMAaTUYECKUMU 3HAHUSMHU U YMEHUSIMHU, HEOOXOAUMBIMH TSI TIPOJIOJIKE-
HUS OOydYeHHUs B By3ax WJIM HHBIX 00pPa30BATENbHBIX YUPESKICHUSX, IS MU3YYCHHS CMEKHBIX
JTUCITUILIH, IPUMEHEHUS B TIOBCETHEBHOM KU3HU;

- co3anue (yHIaMeHTa MaTeMaTUYEeCKOro pa3BUTHUSA, (OPMUPOBAHUS MEXAHU3MOB MBIIII-
JICHUSI, XapaKTePHBIX JJIsI MAaTEMAaTUYECKOM JIeATEITHbHOCTH.

1.4 IlepevyeHb NUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUS.
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N3yueHnne MaTeMaTUKHU JA€T BO3MOKHOCTh OOyUarOIMIMMCS JOCTHYb CIEAYIOLUUX Pe3yilb-
TaTOB.

B nanpaeénenuu muuHoCmHo20 pazeumusi:

- YMEHHUE SCHO, TOYHO, TPAaMOTHO H3JIaraTb CBOM MBICIU B YCTHOW M NHCBMEHHOW pEUH,
IIOHMMATh CMBICJI IMIOCTaBJICHHOM 3a7a4y, BBICTPauBaTh apryMEHTALUIO, IPUBOJNUTH IIPUMEPBI U
KOHTPIIPUMEDBI;

- KPUTUYHOCTb MBIIIJICHUS, YMEHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBA-
HUS, OTIMYATh THIIOTE3Y OT (aKTa;

- IIPEACTaBJICHNE O MAaTEMAaTUYECKON HayKe Kak O cdepe YeIOBEeUeCKON IeATeIbHOCTH, €€
JTanax, 3Ha4YMMOCTH U1l pPa3BUTHs LIUBUIM3ALUU;

- KPEaTUBHOCTb MBIIUICHHs, NHALMATUBA, HAXOAYUBOCTb, AKTUBHOCTb IIPH PELIECHUU Ma-
TEMAaTHYECKUX 3a/1a4;

- YMEHHE KOHTPOJIMPOBAThH MIPOLECC U PE3yIbTaT yuyeOHOW MaTeMAaTUYECKOH J1eATeNIbHO-
CTH;

- CIIOCOOHOCTh K AMOLMOHAJILHOMY BOCIPHATHIO MaTeéMaTHYECKUX OOBEKTOB, 3ajay, pe-
LICHUH, PacCyXKICHUM.

B memanpeomemnom nanpagnenuu:

- YMEHUE BUAETh MAaTEMaTHUECKYIO 337auyy B KOHTEKCTE MPOOIEMHON CUTYyalluH B JIPYTUX
JUCLUILINHAX, B OKPYKaIOIIEeH KU3HU;

- YMEHHE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX HH(POPMAINIO, HEOOXOIMMYIO JIJISl pEIICHUS
MaTeMaTHYeCKuX NpoOsieM, U MpPeJCTaBlIATh €€ B MOHATHOM (opMme; NpUHUMATh pEIlIeHHE B
YCIIOBHSX HETIOJHOW U30BITOYHOM, TOUHON M BEPOSTHOCTHOM HMH(pOpMaIum;

- YMEHUE IIOHUMAaTh U UCIOJIb30BATh MAaTEMAaTHUECKUE CPEICTBA HAIISIHOCTH (Trpaduku,
JarpaMMBbl, TAOJIUIIBI, CXEMBI U JIP.) Ul WIUTIOCTPALlUN, MHTEPIPETAINU, apTyMEHTAIHH;

- YMEHHE BBIIBUTaTh T'MIIOTE3bl IPU PELICHUM YYEOHBIX 3aJau U INOHUMAaTh HEOOXOAM-
MOCTb UX IPOBEPKH;

- YMEHHUE NPUMEHATh UHAYKTUBHBIC U JECTyKTUBHbIE CIIOCOOBI PacCyX/Ie€HUl, BUAETh pa3-
JIMYHBIEC CTPATETUH PELICHUS 3a/1a4;

- IOHMMAaHHUE CYIIHOCTH AJITOPUTMUYECKUX NPEIINUCAHUI U YMEHHE ACUCTBOBATh B COOT-
BETCTBUU C MPEAJI0KEHHBIM aJITOPUTMOM;

- YMEHHUE CaMOCTOSITEIbHO CTaBUTh 11€JIH, BEIOMPATh M CO3/4aBATh AJITOPUTMBI JJIS pEIIEHUS
y4eOHBIX MaTeMAaTUYECKUX MPOoOIeM;

- YMEHHE TUIaHUPOBATh U OCYLIECTBIIATH JEATENBHOCTD, HAIIPABICHHYIO HA PEIICHUE 3a1a4
HCCIIEI0BATEIBCKOTO XapaKTepa;

- TMepBOHAYaJIbHBIE MPEJCTAaBICHUA 00 HAEAX M O METOJlaX MaTeMaTHKH Kak 00 YHUBep-
CaJIbHOM SI3bIKE€ HaYKH U TEXHUKH, O CPEJICTBE MOJECIUPOBAHHUS SIBJICHUI U IIPOLECCOB.

B npeomemnom nanpagnenuu:

Yucnosvie u OyKeeHHblE GbIPAICEHUS.

YMers:

- BBINIOJIHATH apu(pMETHUECKUE NEHCTBUS, COYeTas YCTHbIE U MUCbMEHHbIE IPUEMBI, TPHU-
MEHEHHUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHMsI KOPHS HATypaJbHOW CTENEHH, CTe-
IIEHU C pallMOHAIbHBIM IOKa3aTeseM, jJorapudma, UCHOIb3ysl NpU HEOOXOAMMOCTH BBIYMCIIN-
TEJbHBIE YCTPONCTBA; MOJIb30BATHCS OLICHKOW M MPUKHUIKON IIPU NPAKTUYECKUX pacyueTax;

- IPUMEHSTh NOHSTHUS, CBSI3aHHBIE C JEIUMOCTBIO LIENBIX YUCEI, IPU PEIIeHUH MaTeMaTu-
YEeCKHUX 33]1a4;

- HaXOJUTh KOPHU MHOTOWICHOB C OJHOM NEPEMEHHOM, pacKJagplBaTh MHOTIOWIECHBI Ha
MHOKUTEIH;

- BBINOJHATh JEHUCTBUSI C KOMIUIEKCHBIMU YHCIIAMH, ITOJIb30BAaThCA N€OMETPUYECKON HH-
TepHNpeTanueil KOMIUIEKCHBIX YHCEJ, B IMPOCTEHIINX CIIy4asX HaXOAUTh KOMIUIEKCHBIE KOPHHU
YpaBHEHUH C IEWCTBUTEIbHBIMU KO3 PUIIEHTAMU;

- IPOBOJUTD NMPEOOPa30BaHMsI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOLINX CTEIe-
HU, PaJUKaIbl, JOTapu(PMbl U TPUTOHOMETPUYECKUE (PYHKITHH.
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Dynxyuu u epaguxu

YMers:

- ONpeneNsATh 3HaueHue (PyHKIMM [0 3HAYEHHUIO apryMEHTa IPH pa3InYHbIX criocodax 3a-
JTaHus QYHKIIHH,

- CTPOMTH I'paMKU U3YyUEHHBIX ()YHKLUH, BBIIOIHATH IPeoOpa3oBaHus rpauKoB;

- OMHCHIBATh MO TpaduKy U 1o popMyJie MOBEICHHE U CBOMCTBA (DYHKITHIA;

- pelaTh ypaBHEHUs, CUCTEMbl yPaBHEHUH, HEPAaBEHCTBA, UCIOJIb3Ys CBOICTBA (DyHKIMH U
uX rpaduuecKue mpeaCcTaBICHus.

Hauana mamemamuueckozo ananiusa

YMers:

- HaXO/IUTh CyMMY OE€CKOHEUHO yOBIBAOLIEH reOMEeTpUYECKOM IPOrpeccuy;

- BBIYHCIIATH MPOU3BOJHBIE M TIEPBOOOPA3HBIE 3JI€MEHTAPHBIX (PYHKIUHN, TPUMEHSISI TIPaBU-
JIa BBIYMCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOJNIB3YS CIIPAaBOYHbIC MAaTEpUAJIbI;

- UCCIIeI0BATh (PYHKIUH U CTPOUTH MX TPAPHKH C TOMOIIBIO TIPOU3BOTHOM;

- pelarh 3aJa4u ¢ IPUMEHEHHEM ypaBHEHMs KacaTeJIbHOU K rpaQuKy (QyHKIMHU;

- pemiath 3a/a4d Ha HAXO0XJIEHUE HAauOOJBIIEro W HaWMEHBIIETO 3HAYeHUs (QYyHKIUH Ha
OTpE3KE;

- BBIYMCIIATH IUIOMIAIb KPUBOJIMHEHHON Tpaneuuu.

Ypaenenus u nepasencmea

YMers:

- pelaTh paluoHalbHbIe, T0Ka3aTeIbHbIE U JIorapu()MUUYecKue ypaBHEHHS U HEPABEHCTBA,
UpPpaLMOHATIbHBIE U TPUTOHOMETPUUECKUE YPABHEHMSI, UX CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- peuaTth TEKCTOBbIE 33/JaYu C MIOMOIIbIO COCTABJICHUS YPaBHEHUI M HEPaBEHCTB, UHTEP-
IIPETUPYsI PE3YJIBTAT C YYETOM OIPAaHUYEHUM YCIIOBUS 3aa4H;

- n300paxaTh Ha KOOPJAMHATHOW TJIOCKOCTH MHOXKECTBA PEIICHWN ypaBHEHUH W Hepa-
BEHCTB C JIByMs IEPEMEHHBIMHU U UX CUCTEM;

- HaXOJWTbh MPHUOIMKCHHBIC PEIICHHUS YPAaBHEHUH M MX CHCTEM, UCHOJB3Yys rpadudecKuii
METOJ;

- peuaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IPUMEHEHUEM IpaduiyecKuX MpecTaBiie-
HUH, CBOMCTB (DyHKINH, TPOU3BOAHOM.

Onemenmvl KOMOUHAMOPUKU, CIMAMUCMUKY U MEOPULU 8EPOAMHOCMEl

YMers:

- pemaTth NpocTeiine KOMOMHATOPHBIE 3aJa4l METOJIOM Iepedopa, a TaKKe C UCIOJIb30-
BaHHEM H3BECTHBIX (POpMyJI, TpeyroiabHuKa [lackans; BBIYUCIATh KO dHUIMeHTs 6uHoMa Hbro-
TOHa 110 opMyJie U C UCIOJIb30BAHNEM TpeyronibHuKa [lackans;

- BBIUUCIIATH BEPOSTHOCTH COOBITUH HAa OCHOBE IOJICYETA YMCIIa MCXOJOB (IpocTenive
ciIy4an).

T'eomempus

YMers:

- COOTHOCHTH IIJIOCKHE TeOMeTpruYecKrue (GUrypsl 1 TpeXMepHble OOBEKTHI C UX ONMHUCAHUS-
MU, YepTexaMH, U300paKeHUSIMH; pa3inyaTh U aHAJIU3UPOBATh B3aUMHOE paclojoXeHue (u-
Iyp;

- n300pakaTh TeOMeTprudecKre GUTypbl U Teja, BHIIOIHATH UEPTEXK MO YCIOBUIO 33]1a4H;

- peuaTb T€OMETPUUYECKUE 3a/1a4H, ONUPAsICh HA N3YUYEHHBIE CBOMCTBA MNIAHUMETPUUECKUX
U CTEpEOMETPUYECKUX GUTYP U OTHOLICHUH MEXy HUMH, IPUMEHSs alreOpandyeckuil U TpUro-
HOMETPUYECKHI1 anmapar;

- MPOBOJUTH JIOKa3aTeIbHbIE PACCYKICHHS MPHU PEHIeHUH 3aJ]lad, JOKa3blBaTb OCHOBHBIE
TEOpPEMBI Kypca,

- BBIYUCJIATD JIMHEHHBIE AJIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOHPUTYpausix, 00bEMbI
U TIOLIA/IM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN U UX MPOCTEHIINX KOMOWHAIIHIA;



- MPUMEHSATh KOOPAMHATHO-BEKTOPHBIM METOA JUIsl BBIYMCIIEHUS OTHOUICHUM, PacCTOSHUMN
U YTJIOB;

- CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB U U300paXkaTh CEUYEHUS TeJl BpaIlCHUSI.

OOyuaromuecs JODKHBI YMETh UCNOIb306amb IPUOOPETEHHBIE 3HAHUSI U YMEHUS 6 NpakK-
MUYECKol 0essmenbHOCU U NOBCEOHEBHOU HCUZHU IS

- MPAKTHYECKUX PACUYETOB MO (GopMysiaM, BKIIOUask (GOpMYJIbl, COAEpIKaAIINe CTETIEHH, pa-
JUKaJIbl, JIOTapu(Mbl U TPUTOHOMETPUYECKHE (PYHKIIUU, UCTOIB3Ys IPU HEOOXOAUMOCTH CIIpa-
BOYHBIC MaTEePHAIIbI U TPOCTEHIIINE BEIYUCITUTEILHBIC YCTPOICTBA,

- OIMCAHUS U UCCIIEOBAHUS C TOMONIbIO (DYHKIMI pearbHbIX 3aBUCUMOCTEH, MpeacTaBe-
HUS UX rpadudecku; HHTEPIpETalnuy Tpa@uKoB peaTbHBIX IPOIECCOB;

- pellleHusl TeOMETPUUYECKUX, PU3NUECKUX, IKOHOMUYECKUX U IPYTUX MPUKIAIHBIX 3a/1a4,
B TOM 4YHCIIE 337a4 Ha HauOOJbIINEe U HAMMCHBIIINE 3HAYCHUS C TIPUMEHEHUEM arapara Mate-
MaTHYECKOI0 aHalln3a;

- IOCTPOCHMS ¥ UCCIICIOBAHUS MPOCTEUIITUX MATEMATHUECKUX MOJICIICH;

- aHaJiM3a pealbHBIX YHUCIOBBIX JAHHBIX, NMPEACTABICHHBIX B BUJAE JUarpaMM, rpadukos;
JUIs aHaNM3a MH(POPMAITUHN CTATHCTUYECKOTO XapaKTepa;

- MCCIeIOBaHUS (MOAEIUPOBAHUS) HECIOKHBIX MPAKTHUYECKUX CUTYyallMii HA OCHOBE H3Y-
YEHHBIX POPMYIT ¥ CBOHCTB QUTYD;

- BBIYMCJICHUS JUIMH, IUIOMIAZe 1 00beMOB pealbHbIX 0ObEKTOB MPU PEIICHUH MpaKTHYe-
CKHX 337124, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH CIIPABOYHHUKY M BBIYHCIUTEIIBHBIC YCTPOICTBA;

- mpuoOpeTeHHs] MPAKTUYECKOTO OIbITa JIEATEIbHOCTH, MPEIIIeCTBYIONICH mnpodeccuo-
HaJbHOM, B OCHOBE KOTOPOM JIC)KHUT JIaHHBIN yU4eOHBIN MpeIMeT.

Braoemv komnemenyuamu:

nosuasamenvrou (I1K), exniouaroweti 6 cedsi:

- CaMOCTOSITENIbHBIM BBIOOp KPUTEPHUEB Uil CPABHEHHUS, COMOCTABICHUS, OLIEHKH U KJlac-
cudukanum 0ObEKTOB;

- UCIIOJIb30BAaHUE JIEMEHTOB IPUYMHHO-CIECTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATEHOTO
aHaJIN3a;

- YMEHHUE CaMOCTOSITEIbHO M MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATENBHYIO JIe-
ATENBHOCTh ISl pEIICHUs 3a[1a4 TBOPUYECKOTO M MOUCKOBOTO Xapakrepa; (opMyIHpOBaHUE T10-
JYy4YEHHBIX Pe3yJIbTaTOB;

- y4acTue B IPOEKTHOH JEeSTeIHbHOCTH, B OPTaHU3alMN yIeOHO-HCCIIeI0BATENbCKON pabo-
ThI: BBIIBIDKEHUE TUTIOTE3, OCYIIECTBICHHE UX MPOBEPKH, BIaICHUE MPUEMaMH HCCIIEI0BaTENb-
CKOM JeATEIbHOCTH.

Hudhopmayuonnoui (UK), exnouaroweti 6 ceds.

- OTJIeTICHUEe OCHOBHOW MH(OPMAIMU OT BTOPOCTENICHHOW, KPUTHYECKOE OICHUBAHUE WH-
dbopMaruu aieKBaTHO MOCTABICHHOM IeNH (CKaTo, MOJHO, BBIOOPOYHO);

- yMeHHUE pa3BEPHYTO 0OOCHOBBIBATE CYXKJICHUS, 1aBaTh OMPEICICHHUS, PUBOINTH JOKa3a-
TENbCTBA (B TOM YHCIIE OT TPOTUBHOTO);

- 00BsICHEHHE W3YYCHHBIX TOJOKEHUH Ha CaMOCTOSTEIBHO TOJOOPAHHBIX KOHKPETHBIX
npuMepax;

- U3BJICUCHUE HEOOXOAMMON MH(OPMAIIUY U3 HCTOYHUKOB, CO3JAHHBIX B PA3JIUYHBIX 3HA-
KOBBIX CUCTeMax (TeKCT, TabmuIia, cxema u ap.);

- mepeBoJT MH(pOpMaIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO (M3 TEKCTa B TaOJIHILy, U3
ayJIMOBU3YAIBHOTO PAJia B TEKCT);

- BEIOOpP W HCIIOJIb30BAaHUE 3HAKOBBIX CHCTEM aJIeKBATHO IMO3HABATEIHLHOW W KOMMYHHKa-
TUBHOU CUTYaIWH,

- IOUCK HY)KHOW MH()OPMAIIUH 110 33/IAaHHOW TeMe B UCTOYHHKAX Pa3IMYHOTO THIIA;

- UCTOJb30BaHUE MYJIBTUMEIUIHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHHANS 00pa-
00TKH, Mepenavyn, CucTeMaTu3anuu HHGOpMaIuK, co31anne 0a3 JaHHBIX, MPE3EHTAIIUN PE3yJib-
TaTOB MMO3HABATEIHLHON MPAKTHYECKOH IeATeIHLHOCTH.

Kommynuxamusnoii (KK), Bkirogaromieit B ceos:
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- BJIQJICHHE OCHOBHBIMHM BHJaMU MYyOJMYHBIX BBICTYIUIEHUU (BBICKAa3bIBAaHHE, MOHOJIOT,
JIUCKYCCHSL, TTIOJIEMHUKA);

- cJIeIOBaHUE 3TUYECKUM HOpMaM M MpaBUiIaM BEJICHUS AUAJIOra.

Pegrexcusnoii (PK), Bkmovaromieii B ceos:

- CaMOCTOSITEJIbHYIO OpPTaHU3alMI0 YUeOHOM JesITeNbHOCTU (IIOCTAaHOBKY IeJIeH, MIIaHUPO-
BaHUE, ONPEIeTICHNE ONTUMAIBHOTO COOTHOIICHHUS 1I€TTU U CPEJICTB U JIp.);

- BJIaJICHUE HaBBIKAMHM KOHTPOJS M OIICHKU CBOEH JEATEIbHOCTH, YMEHUEM IpPEABHIETH
BO3MOJXKHBIE TIOCJIC/ICTBUSI CBOMX JEHCTBUI; TIOUCK U YCTPAaHEHUE MPUYUH BOZHUKIIUX TPYIHO-
CTEl;

- cOOJII0IEHNE HOPM NTOBEICHUSI B OKPYIKaIOLIEH cpese;

- BIIQJICHHE YMEHHUSIMH COBMECTHOW IESTENIbHOCTU: COTJIACOBAHHWE M KOOPAHUHALUIO Jesi-
TEJIBHOCTH CO BCEMH YYaCTHUKaMH; OObEKTUBHOE OLICHUBAHUE CBOETO BKJIAJIa B PEIICHHE OOIINX
3aJa4 KOJUIEKTHBA.

1.5 O6mas TpyaoeMKOCTh IUCHHUILUIMHBI «Maremaruka» coctaBisier 232 4. MakCH-
MaJbHON Yy4eOHOW Harpy3Ku 00ydaromierocs, B TOM YHCIIe 00s3aTeIbHON ayAMTOPHON yueOHOH
Harpy3ku ody4varomerocs 219 4., koHcynbpTanuu 2 4.

[IporpaMMma npeaycmaTpuBaeT U3ydeHHe MaTepuaia Ha ypokax. [IporpamMmma npenycmar-
pHUBaET HMCIOJIB30BaHKUE B 00Pa30BATEIILHOM IMPOIIECCE AKTUBHBIX M HHTEPAKTUBHBIX (OPM TIPO-
BEJICHUS 3aHSATHI B COUETAHUU C BHEAyIAUTOPHOU pabotoil. [IpoBepka 3HaHMI OCYIIECTBIAETCS
(GpOHTAIBHO, HHIUBU Ty ATTHHO.

1.6 O6bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

Buj yueOHoii padoThl Oo6bem
4yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 232
Oobs13aTesibHAs ayIUTOPHAs YueOHAasi HATPY3Ka (Bcero) 219
B TOM YHUCIJIE:
- JIGKIIUH, YPOKHU 217
- IPAKTUYECKUE 3aHSATHUS
- 1abOpaTOPHBIC 3aHATHUS
CamocrosiTe/ibHasi padoTa o0yualuierocs (Bcero) 13
KouncyabTanuun 2
IIpomekyTOYHAS ATTECTANMS: YK3aMCH

2 TEMATUYECKUM IJIAH U COAEPKAHUE YUYEBHOM JUCITATLIMHBI

HaumenoBanue Conep:xanue y4eOHOro Marepuasia u popmsl O0beMm B
pa3/iesioB U TeM OpraHu3alMu eI TeJJbHOCTH 00yYaoImmuXxcst yacax
Tema 1. [leiicTBu- Conep:xaHue y4eOHOro MaTepuaJia
TeJbHbIE YN CJIAa HatypanbHble 1 11eTbIe yrcia
PanmonanbHbIe yncna
WppanmoHaipHbIe YnCIa 10

MHO0KECTBO AEUCTBUTECILHBIX YHCE
Moynb A€HCTBUTEIBHOTO YUCTIA
B mom yucne npaxmuueckux 3a0anuti

Tema 2. UucsioBbie Omnpenenenne 9UCIOBON (GYHKIIMHM U CIIOCOOBI e 3a-
GyHKIMN JaHUS 10
CaoiicTBa QyHKIMU




[lepuonnueckue GyHKIUU

O6partHast GyHKIUS

I'paduueckuii cnocod perieHnst HepaBeHCTB. MeTos
obnacreit

B mom uucne npakmuueckux 3adanuii

Tema 3. Tpuronomer-
puueckue GyHKUMU

UucnoBass OKpYKHOCTb. UMCIIOBass OKPYKHOCTb Ha
KOOPJAMHATHOM INIOCKOCTH

CI/IHYC, KOCHHYC, TaHI'CHC, KOTAaHI'CHC

Tpuronomerpruyeckue (yHKUHUU YHUCIOBOTO apry-
MeHTa. TpuroHomerpuyeckue (QyHKIUH YIIIOBOTO
aprymeHTa

@yHKIMU Y = Sin X,y = COSX, UX CBOMCTBA U Ipa-
buxu

[Toctpoenune rpaduka pynkmuu y = m - f(x)

[Toctpoenue rpaduka pynkmmuu y = f(kx)

I'paduk rapMoHHYECKHX KOJICOaHUI

OyHKIMU Yy = tgx,y = ctgx

OO6paTHble TpUrOHOMETpUYECKUEe HYHKIIUU

B mom yucne npaxmuueckux 3a0anuti

20

Tema 4. Tpuronomer-
pUYecKHe YPpaBHEHHUs

[Ipocreiimme TPUTOHOMETPUYECKHE YPABHEHHS U
HEPAaBEHCTBA

Mertoapl pelIeHNs] TPUTOHOMETPUYECKUX YPABHEHUI

B mom yucne npaxmuueckux 3a0anuti

10

Tema 5. IIpeoGpa3so-
BaHHe  TPHUIOHOMeET-
pUYECKHX  BbIpaKe-
HUM

CHHYC M KOCUHYC CYMMBI U pa3HOCTH apIr'yMEHTOB

TanreHnc cyMMbl U pa3HOCTH apTyMEHTOB

DopMyITbl IPUBEACHUS

@opmyJibl TBOMHOTO yria. Popmylibl MOHUKEHUS
creneHu. PopMyIibl TOJIOBUHHOIO YIJIA

[IpeoOpa3oBaHue CyMMBbl  TPUTOHOMETPUUYECKUX
(GYHKUMH B IPOU3BE/ICHUE

[IpeoOpa3oBanre NpPOU3BEAEHUS TPUTOHOMETpHUYE-
CKUX (PYHKIMHA B CyMMY

[IpeobpazoBanue Beipaxenuit Asint + Bcost « Bu-
nyCsin(t + a)

Metoasl PCHICHUS TPUTOHOMETPHUICCKUX ypaBHCHI/Iﬁ

B mom uucne npakmuueckux 3adanuii

15

Tema 6. IIpeamer cre-
peoMeTprH. AKCHOMBI
cTepeoMeTpHuu

Hpez[MeT CTCPCOMECTPHUH. AxcuoMsbl CTCPCOMCTPHUU.
Pemenne 3ama4d Ha IMPUMCHCHHUEC aKCUOM CTCPEOMCT-
PUH U UX CIIEICTBUU

Tema 7. Ilapajuiesib-
HOCTH NPSAAMBIX U
IUI0CKOCTEM

[TapayienbHOCTh NPSIMBIX, IPSIMOM M INTIOCKOCTH

B3aumHoOe pacnonoxeHue NpsmMbIX B IPOCTPAHCTBE.
Yros Mexay NpsIMbIMU

[TapannenbHOCTh MIOCKOCTEMN

Terparap u mapannenenumnes

B mom uucne npakmuueckux 3a0anuti

10

Tema 8. Ilepnenauky-
JSPHOCTDL NMPSAMBIX U
IVI0CKOCTel

[lepneHIUKYISIPHOCTH NPSIMOM U MJIOCKOCTH.

[TepieHAMKYJIAp M HAKIOHHASA. YTOJI MEXIY MPAMOM
U IUIOCKOCTBIO

JIByrpanHbi yroiu. [lepneHquKyasspHOCTD IIJIOCKO-
CTel

[IpssMmoyronbHEI mapamienenumnen. TpexrpaHHbIi

10
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yroma

B mom uucne npakxmuuecxkux 3a0anuti

Tema 9. MHororpas-
HHUKHU

[Tonsatne MHOrorpansuka. Ilpuzma

IInpamupa. IIpaBunbHas nupamuaa. Y ce4eHHas K-
pamuia

HpaBI/IJ'IbeIe MHOI'OIpaHHUKH

B mom uucne npakmuueckux 3adanuii

10

Tema 10. Muorou.e-
HBI

MHOro4wieHsl OT OJHON NEPEMEHHOM

YpaBHEHUsI BBICHIMX CTENIEHEH

MuorouieHsl

B mom uucne npakmuueckux 3aoanuii

10

Tema 11. Ctenenu u
KOpHHU. CTeneHHbIE
GyHkunu

[TonsiTue KOpHS N- CTENEHU U3 JIEUCTBUTEIIBHOTO
quciia

dyukuus y = Vx, ee cBO#CTBO U rpaduk

CaoiicTBa KOpHs N-ii cTeneHn

[Ipeobpa3oBanue BeIpaXXEHUI, COAEPKAIIUX paJUKa-
JIBI

Ilonsatue creneHy ¢ IHOOLIM panroOHaJIbHBIM IIOKa3a-
TCICM

Crenennbie GyHKINHU, UX CBOWCTBA U TpaduKu

B mom uucne npaxkmuueckux 3aoanuii

10

Tema 12. Iloka3a-
TeJbHasi M Jorapud-
MUYecKas pyHKuun

[TokazarenpHasi QYHKIHS, €€ CBOMCTBA U Irpaduk

IToxa3aTennHbIe YPaBHCHUS

Iloka3aTenpHBIC HCPABCHCTBA

[TonsTue norapudma

Jlorapudmuueckas pyHKIUS, e CBOHCTBA U TpaduK

CsoiicTBa orapugpma

Jlorapudmuueckue ypaBHeHUs

JlorapudMuueckre HepaBeHCTBA

B mom uucne npakmuyecxkux s3adanuti

30

Tema 13. IIpousson-
Has

YucaoBbIe MOCIEA0BATEILHOCTH

[Ipenen yncaoBOM NOCIEAOBATEILHOCTH

[Ipenen pyHkumun

Ornpezenienne Npon3BOTHOM

Brluncnenue npous3BoaHON

HuddepenunpoBanue ciaoxHoil QyHkuuu. dudde-
peHIMpoBaHue 00paTHOM PyHKIMU

YpaBHeHHe KacaTelbHOU K TpaguKy QyHKIMU

[IpumeHeHne NPOU3BOAHON K HCCIENOBAaHUIO (PYHK-
197071

[Toctpoenue rpadukoB pyHKIUH

HpI/IMCHCHI/IC HpOH3BOI[HOI>'I JJIs HaxXOXIACHUA
HanOOJBIINX M HAUMEHBIIINX 3HAUCHHI BEIMUNH

B mom uucne npakmuyecxkux 3adanuii

30

Tema 14. IlepB0006-
pa3sHasi 1 HHTerpaJ

IlepBooOpa3Has M HeoNpeIeIeHHbIH HHTErpall

OnpenesieHHBINA UHTErpajl

B mom uucne npakmuyeckux 3adanuii

10

Tema 15. BexTopsbl B
NPOCTPAHCTBE

IlonsTue BCKTOpa. CnoskeHne U BEIUUTAHHE BEKTO-
POB. YMHOXEHHE BCKTOpA HAa YHUCJIO

Kommianapueie BekTopsl. PasiioxkeHue BeKTopa no

10
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TPEM HCKOMILIAHAPHBIM BCKTOPpaM

B mom uucne npakxmuueckux 3a0anuti

Tema 16. Meroa Ko-
OpAMHAT B MPOCTPaH-
CTBe

[IpsimoyronbHas cucTeMa KOOpAUHAT B MPOCTPAH-
CTBE

KoopanHartsl BEKTOpa

CBs3b MCXKAY KOOpAUHATAMH BEKTOPOB U KOOpAHHA-
TaMH TOYCK

[Ipocreiimme 3a1a4u B KOOpJIMHATAX

VYron mexay Bekropamu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB

Brranciaenue YIJI0B MEXKAY MPSAMBIMHA U IINIOCKOCTS-
MU

LenTtpanbHas cummerpus. OceBasi CAMMETpHUs. 3ep-
KayibHasi cummeTpus. [lapanienbHblid mepeHoc

B mom uucne npakmuueckux 3adanuii

10

Tema 17. Hnauuap.
Konyec. llap

[Tonstue nunuuapa. [lnomans TOBEPXHOCTH UUJIMH-
Apa

[Tonsitue konyca. [liionmaae MOBEpXHOCTH KOHYCa

ITonstue YCEUYCHHOI'O KOHYCA. IImomans IIOBCPXHO-
CTH YCCUCHHOI'O KOHYCa

Cdepa u map. YpaBaerue chepsl.

Bsanmuoe pacrosioxenue cepbl u mockoctu. Ka-
caTellbHas TUIOCKOCTh K cdepe

Cdepa u map. [Tnomane chepsl

B mom uucne npakmuueckux 3adanuii

10

Tema 18. O0bEéMBI

O6beM mpsIMOii TPU3MBL, OCHOBAaHUEM KOTOPOU 5IB-
JSI€TCSI IPSIMOYTOJIbHBINA TPEYTOIbHUK

Teopembl 00 00beMeE MPSAMOI MPU3MBI M IUTHHIPA

Brrunciienue 00beMOB Tl C TOMOIIBIO ONPEICIICH-
HOT'0 MHTErpaja

O06beM HaKJIOHHOM MPU3MBI

O6beM nupamuibl. O0bEM KOHYyCa

O06mwem mapa

O6beM 11apoBOro CerMeHTa, IapoBOro CJI0s U I1a-
pPOBOTO CEKTOpa

[Tnomans chepsl
O0BeM 1apoBOro CETMEHTA, IAPOBOTO CIIOS U I1a-
POBOTO CEKTOpa

B mom uucne npakmuueckux 3adanuii

12

Tema 19. Komonuaro-
PHUKA U BEPOSITHOCTDH

IIpaBuno ymHoxxenus. KomOunatopusle 3agaun. [le-
pectaHoBKH. BriGopku

OHpe,Z[CJ'ICHI/I}I BEPOATHOCTU: KIIACCUYECCKOC, CTATH-
CTHUYCCKOEC, TCOMETPHUUICCKOC

BCPOHTHOCTB CYMMBLI U TPOU3BCACHU A COOBITHI

HesaBucrnMble MOBTOPEHUST UCNIBITAHUN C ABYMS HC-
X0JIaMH

B mom uucne npakxmuuecxkux 3a0anuti

16

Ipumepnwiii nepeuenv KOHMPOTILHBIX U NPAKMUYLECKUX pAOOm.
o Koutponbnas padora Nel «Hucnosble QyHKIIHNY
e Koutponbnas padota Ne2 «Tpuronomerpudeckue QyHKIH
o  Koutponbnas padota Ne3 «Tpuronomerpudeckue ypaBHEHHsD)
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Kontponbnas padora Ned «IIponsBomHasmy

Kontponbhas pabora Ne5 «Crernenu u kopau. CTeleHHbIC (PYHKIIUNY
KonTponbnas padora Ne6 «llokazarensHas u morapudmMudeckas pyHKIAN)
Kontponbras padora Ne7 «IlepBooOpa3Has u HHTETpaiDy

Kontponbrast padora Ne8 «IlapamiembHOCTb IPSIMBIX M INTOCKOCTEH»
KonTponbras padora Ne9 «llepreHquKyIIpHOCTD MPSAMBIX H IIIOCKOCTEN
Kontponbras padora Nel0 «BekTopsI B IpOCTPaHCTBE

Kontponbnas padora Nel 1 «KomOnHaTOpHKa ¥ BEPOSTHOCTHY
IIpaktrueckas padota Ne 1 «JlelicTBUTENBHBIC YHCTA»

IIpaktrueckas padora Ne 2 «IIpeobpa3oBaHue TPUTOHOMETPHICCKUX BBIpaKe-
HUH »

[TpakTrueckas padora Ne3 «IIpousBomHas»»

[Tpaktuaeckas padora Ned «MHOTOTpaHHUKI

[Tpaktudeckas padora Ne 5 «MeToa KOOpIAUHAT B IPOCTPAHCTBEY
[Tpaktuueckas padora Ne 6 « {unmuuap. Konyc. Hlap»
[TpakTrueckas padora Ne 7 «O0beMbI TEID)

CamocrosiTesibHasi padoTa o0yuyawuierocs (Bcero) 13

Koncyapranumn 2

HpOME)KyTO'—IHaﬂ aTTecTanmsa . DK3aMCH

Bcero: 232

3 YCJOBUS PEAJIM3AIIAY YYEBHOM JUCIHUILINHBI

3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHaJIbHO-TEXHHYECKOMY 00ecledeHn 0

Peanu3zanus y4eOHOM TUCHUILIMHBI TpeOyeT HaIu4Yus y4eOHOro KaOMHeTa MaTeMaTuKU —
y‘Ie6Ha$I AyJUTOpHUA OJid MPOBCACHUA BCEX BHIO0B y‘-IC6HBIX 3aH$ITI/II7I, I'pyHIiOBbIX U UHAWUBUIAY-
QIBHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJIS, IPOMEKYTOYHOH aTTECTAI[MH U CAMOCTOSATEIILHOM
paboThL.

Kommext yueOHON MeOenu, ayJuTOpHas J10CKa, KOMIBIOTEP C YCTAHOBJICHHBIM JIMIICH-
3HMOHHBIM ITPOTPAMMHBIM O0€CTIeUeHUEM, MYJIbTUMEIUNHBIN TPOEKTOP, IKCIIO3UIIMOHHBIN 3KpaH.

Hcnons3yemoe nporpammuoe obecrneuerune: Microsoft @ WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

3.2 UudopmanmoHHoe ob0ecniedyeHne 00ydeHus!
Jlureparypa

1. boromonos, H. B. MaremaTuka : y4yeOHUK JUIsl CpeHEro MpodeccuoHanbHOro oopa-
3oBanus / H. B. boromornos, I1. . Camoiinenko. — 5-¢ u3j., nepepad. u qon. — Mocksa : W3-
narensctBo HOpaiir, 2021. — 401 c¢. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-
534-07878-7. — Tekct : anexTpoHHBbI / OOpa3oBarensHas iardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/469433

2. Kpemep, H. III. MaremaTtuka Jijisi KOJUISJDKEH : yaeOHOe TTocoOre JIsl CPEeTHEro Mmpo-
¢deccuonanbHoro obpazoBanus / H. 1. Kpemep, O. I'. Koncrantunoa, M. H. ®@punman ; nox
penakmueit H. 1. Kpemepa. — 10-e u3z., nepepad. u gon. — Mocksa : M3narensctBo KOpaiiT,
2021. — 346 c. — (Ilpodeccuonansbuoe obpazoanue). — ISBN 978-5-534-05640-2. — Texkcr :
anekTpoHHbld  //  OOpazoBatenpHass ~ miatdpopma  FOpaitit  [caiit]. —  URL:
https://urait.ru/bcode/469282
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https://urait.ru/bcode/469433
https://urait.ru/bcode/469282

3. Maremaruka: anreOpa M Hadajla MATEMaTHYECKOTO aHalin3a, reoMeTpus. Anredpa u
Havajma mMaTemaruueckoro aHammsa. 10-11 xmaccer: yue6. mns oOmieoOpa3oBar. OpraHU3aLUK:
6a3oBbIi 1 yriryosieHHbld ypoBaH / [IIILA. AnmumoB, FO.M. Komsirun, M.B. Tkauésa u np.]. — 4-¢
u3l. — M.: IlpocBemenue, 2017. — 463 c.

4. MaremaTuka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHalu3a, reoMerpus. [ 'eomerpus.:
yueb. as obmeoOpa3oBar. opranu3anuii: 6a3oBblii U yriyoneHusiid yposau / [JI.C. AtanacsH,
B.®. byry3o0s, C.b. Kagomies u ap.]. — 4-e uza. — M.: IIpocBemenue, 2017. — 255 c.

ba3bl JaHHBIX U nmbopMaunonﬂo-cnpaBqume CUCTECMbI

1. OtkpeITHI KOUTEMK. MaTematuka - Pexxum goctyna: https://mathematics.ru
2. MaremaTrueckue 3TIOIbl. - Pexxum noctyna: http://www.etudes.ru

3. @enepanpubiii  moptan  «Poccuiickoe  oOpazoBanuwe». - Pexum  gocryna:
http://www.edu.ru

4. Tlopran  OnekTpoHHas  Oubnmoreka: jaucceprauuMd. - Pexum — jgocryna:
http://diss.rsl.ru/?menu

5. Tlopran HAay4YyHOH AJIEKTPOHHOU OMOJIMOTEKH. - Pexum JIoCTyTa:
http://elibrary.ru/defaultx.asp

6. Caiit MuHucrepctBa Haykd M Bbiciiero ooOpasoBanusi P®. - Pexum npocry-

ma: https://minobrnauki.gov.ru/

7. Caiit ®enepanbHOil CiyKObI 0 HAI30py B chepe 00pa3oBaHUs M HAYKH. - Pexxum o-
cryna: http://www.obrnadzor.gov.ru/

8. Caiit MunuctepctBa npocsemienus PO. - Pexxum nocryna: https://edu.gov.ru

9. Caiit MIUHMO. — Pexwum goctymna: Www.mccme.ru

DJ1eKTPOHHO-0HOINOTEYHbIE PeCypPChl

1. BBC «lOpaiit». - Pexxum goctyma: https://urait.ru
2. Tommpen (0630p CMH). - Pexxum nocryna: https://polpred.com/news

4 KOHTPOJIb U OHEHKA PE3YJbBTATOB OCBOEHUSA JUCIIUIIJIMHbI

KoHTponb M olieHKa pe3yibTaToB OCBOECHHS Y4EOHOH AMCUMIUIMHBI OCYLIECTBIISETCS
IpernojiaBaTesieM B MpOLEecce MPOBEIEHUST YPOKOB, a TAKXK€ BBIMOJIHEHUS 00y4alolMMHCs KOH-
TPOJIBHBIX U MPAKTUYECKUX PalOT.

JInpakTnye- D®opMbI U METOABI
Pe3yabTaTrhl 00yueHusi (0CBOEHHbIE YMEHUS,
ckasi KOHTPOJIA pe3yJibTa-
YCBOCHHbIE 3HAHMS)

eANHHUIA TOB 00yUYeHUs
3Hamb TOHATHS  HATYPAJIBHOTO, IEJIOTO, Palho-
HAJIBHOT'O, JIEWCTBUTEIILHOIO YHWCJIA; MPU3HAKHU JIe-
JINMOCTH, TEOPEMY O AEJIEHUU C OCTATKOM, OCHOB-
HYI0 TeopeMy apHu(pMETHKH; OIpeIelIeHHe MOIYIs
JIEWCTBUTEIBHOTO YKCIIA, CBOMCTBA MOJYJIEH; TTOHS-
THE OKPECTHOCTH TOYKH; JEAYKTUBHBIM U HHIYK-

elCTBHU- o
ilenLHLIe TUBHBIM METOJ PacCy>KJIeHUs, TIOJHYI0 U HenoiaHyo | [Ipaktrdeckas pabota
UHIYKIHAIO. Nel
qucia Ay

Ymemsb npeAcTaBiIATh PAlMOHAIBHOE YUCIO B BHIE
0EeCKOHEUHO! MEePHOUUECKON TEeCATUYHON IpodH U
OECKOHEUHYIO JECATUYHYIO MEPHUOANYECKYIO IpPO0b
B BHUJIe OOBIKHOBEHHOH IpoOM; HCIOJIB30BaTh MpPHU-
3HAaKM JCIUMMOCTH IIpU PEIICHHMU 3ajad; peIlaTb
YpAaBHEHUSI U HEPABEHCTBA C MOJYJIEM; PUMEHATH
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METOJI MaTeMaTH4eCKOM HHAYKOWU TIIpU JOKa3a-
TCJILCTBC YHCJIOBBIX HCPABCHCTB U TOXICCTB.

Hucnoseie
byHKIII

3namb TOHATHE YUCIOBOW (DYHKLUH, ONpENeIeHUs
MOHOTOHHOM, OTPaHWYEHHOU, MEPUOIUISCKOM, 00-
paTHO# QyHKIIHUH.

Hmemv npeocmasenienue O CBOWCTBAX YHUCIOBOM
(GyHKIMH:  MOHOTOHHOCTHM,  HauOOJIbIIEM U
HAaMMEHBIIEM 3HAuYeHHH (QYHKIUHU, OTPAaHUYECHHO-
CTH, BBIITYKJIOCTHU U HENIPEPBIBHOCTH.

Ymems omnpenensats 3HaueHHE (YHKIHUU 1O 3HAYeE-
HUIO apryMeHTa MPH Pa3InYHbIX CIIOCO0ax 3alaHus
(GyHKIMU; CTPOUTH TPapUKH U3yYEHHBIX (YHKIUI,
BBINOJIHATE Ipeo0pa3oBaHusl rpaduKoB; ONUCHIBATh
no rpaduky u mo (opmyse MOBEACHUE U CBOHCTBA
(GyHKUMI; penate ypaBHEHUs, CUCTEMbI YPaBHEHUI,
HEpaBEHCTBA, MCIOJIB3ys CBOMCTBa (DYHKIMH M HUX
rpaduyecKue npeacTaBIeHusl.

KonTposnbHas padora
Nel

Tpurono-
METpHYECKUE
byHKIIUN

3namwv onpeneneHus cUHyca, KOCHHYcCa, TaHTEHCA,
KOTaHIeHCA; 4YTO TaKOE YHCIIOBas OKPYKHOCTB;
OTIpeJIeNIeHUs] apKCUHYCa, apKKOCHHYCA, apKTaHT€H-
ca U apKKOTaHIeHCa.

Ymems HaX0UTh 3HAYECHUS CHHYCA, KOCUHYCA, TaH-
reHCa, KOTAaHIeHCa Ha YUCIIOBON OKPYXKHOCTH; MPH-
MEHSTh TPUTOHOMETPUYECKUE (DYHKIIMA YHCIIOBOTO
apryMeHTa MpH NpeoOpa3oBaHUKM TPUTOHOMETPHUYC-
CKUX BBIPOKEHUH; CTPOUTH TpaduKd TPUTOHOMET-
pudeckux (GYyHKIUI; MNpeoOpa3oBbIBaTh TpaduKu
TPUTOHOMETPUYCCKHUX (YHKITHH.

KonTponbhas padbora
Ne2

Tpurono-
METPUYECKHUE
ypaBHEHUSA

Hmems npedcmasnenue 0 pellieHUH TPUTOHOMETPH-
YECKUX YpPABHEHUH W HEPABEHCTB HA YHCIOBOU
OKPY’KHOCTH.

Ymemsv pemarb TPUTOHOMETPUYECKHE YPaBHEHUS
METOZOM BBEJICHHS HOBOM IIEPEMEHHOM, paslioxke-
HUs HA MHOKHUTEIIN; PeIlaTh OJHOPOIHBIE TPUTOHO-
METPUYECKUE YPABHEHUS.

KonTtpomnbsHas pabota
Ne3

[Ipeo6pazo-
BaHUE TpU-

TOHOMETPHU-
YECKHUX BbI-
paxxeHuu

3namwb HopMyIbl CHHYCa, KOCHHYCA, TAHI'€HCA CYyM-
MBI U Pa3HOCTH apryMeHTOB; (OPMYJIbl JBOMHOIO
yria; GopMyJibl IpUBEAEHUS, POPMYIIbI TOHMKEHUS
CTEIEHH.

Ymems BbIBOAUTH (hOPMYJIBI IPUBEACHUS, (HOPMYIIBI
peoOpa3oBaHus CYyMM B MPOU3BEAEHUS U IIPOU3BE-
J€HUS. B CyMMBI; IPUMEHATH TPUTOHOMETPHUECKUE
(hOpMYyJIBI IPU PEIIEHUH MPAKTUYECKUX 33]1a4.

[IpakTnueckas pabora
Ne 2

[IpounsBon-
Has

3namwb omnpeneneHrne YUCIOBOM MOCIEI0BATEBLHO-
CTH; CIIOCOOBI 3a/laHHs YUCIOBOH IOCIIEIOBATEIb-
HOCTH; CBOMCTBA YHCIIOBBIX MOCJIEIOBATEIbHOCTEH;
OIpeZIeTICHUE TIpeJieia YNCIIOBO TTOCIeI0BaATENFHO-
CTH; OTIpe/ieIeHne NMPOU3BOAHON (PyHKIIMH B TOUKE,
OIpeZieTICHNe KacaTeIbHONH M ypaBHEHHE KacaTellb-
HOM; TaOnMIly MPOU3BOIHBIX U MpaBuia auddepen-
LUPOBAHUS; Teopembl O auddepeHunpoBaHun

[IpakTuueckas pabora
Ne 3

KonTpomnpHas pabota
Ne4
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CIIO’KHOW M 00paTHON (PyHKIMI; TeOMETpHUECKUI U
(bU3UYECKU CMBICIT IPOM3BOTHOM; KaK UCCIIEIOBATh
(YHKIIMI0O HA MOHOTOHHOCTH M BBITYKJIOCTh, Kak
HaxO0JIUTh TOYKH PKCTPEMyMa M meperuoa.

Ymems HaXoIWUTh NpeAesl YUCIOBOM IOCIENOBA-
TEILHOCTH, HAXOJUTh CyMMYy OECKOHEYHO YOBIBa-
IOIEl TeOMETPUYECKON MPOTpeccr; npeaen QyHk-
M1 Ha OECKOHEYHOCTH M B TOYKE; BBIYMCIIATH MPO-
W3BOJHBIC DJIEMEHTApHBIX (YHKIUN, MpPUMEHSS
MpaBUjia BBIYHCICHUS] TPOU3BOJHBIX, HCIOIB3YS
CIIpPaBOYHBIE MAaTepHUasbl, COCTABJISATH YpaBHEHUE
KacaTeJIbHOW; MCClIeI0BaTh (DYHKIIMU U CTPOUTH MX
rpaduKy ¢ MOMOIIBIO MPOU3BOIHOMN; peliaTh 3a1a4u
Ha HaXOXKJEeHHE HauOOIbIIEro ¥ HauMEHbIIETO 3Ha-
4yeHus1 GYHKIMU Ha OTPE3KE.

CreneHu u
KOPHH.
CreneHHBIE
byHKIIUN

3Hamb TOHATHE KOPHS n-HOW CTENEHU U3 JEeUCTBU-
TETBHOTO YHCIA, ero CBOMCTBA; QyHKIMIO y = VX,
ee rpaduK ¥ CBOMCTBA; MOHSATUE CTEIIEHU C JIFOOBIM
palMOHAJIbHBIM IIOKA3aTelIeM; METOAbl DPEIICHUs
MPPALMOHAIBHBIX YPAaBHEHUMN; IOHATHE CTEIICHHOU
(GyHKIMU U ee CBOMCTB.

Ymemv HaxonuTh 3HAUEHUS KOpHS HATypalbHOMN
CTEIIEHU U CTENEHU C PALMOHAIBHBIM I10KA3aTeJeEM;
HaXOJUTh 3HAYEHHE CTENEHU C PAlMOHAJIBHBIM I10-
KaszaresneM; IpeoOpa3oBbIBaTh BBIPAXKEHUS, COIEp-
Kale paJuKaibl U CTerneHu, auddepeHunpoBaTh
CTeneHHble (YHKIMH; NPUMEHATh CBOMCTBa CTe-
NEHHBIX (PYHKIUH K PEUICHHIO 3a/1a4; OMpPEeelsiTh
3HaYeHHe (PyHKIMM 1O 3HAYEHHUIO apryMeHTa IpH
pa3IMyYHbIX crocobax 3ajaHus (yHKIUU; HAXOAUTh
110 rpaduKy HauboJIblee 1 HAaMMEHbIIee 3HAYCHHUSI.

KonTponbnas padbora
Ne5

IToka3zarens-
Has ¥ Jiora-
pudpmuye-
ckast QyHK-
U

3namwb onpeneneHue orapudma; mokazaTeaIbHYIO U
norapuMUUEcKyro (YHKIHH, UX CBOWCTBA M TIpa-
(GbuKM; METOAbl pElIeHUs MOKa3aTelbHBIX M JIOra-
pUPMHUUECKUX YPaBHEHUHM M HEPaBEHCTB; METO/ MO-
TEHLMPOBAHUS; CBOICTBA JIOrapH(PMOB.

Ymems cTpouTh rpaduku M 4UTaTH CBOMCTBA JIOTa-
pubMuYecKo U MoKa3aTeabHON (DyHKUUH, BBIYHC-
JATh 3HA4YEHUs Jorapu(MoB; pelaTh MOKa3aTellb-
Hble U JIOTapU(PMHUUYECKHE YpaBHEHHsS M HEpaBEH-
CTBa;  pewmarb  ypaBHEHHS  (YHKLIHOHAIBHO-
rpaduyeckuM MeToaoM; nuddepeHupoBaTh MoKa-
3aTeJIbHYIO U JOTapu(PMHUUECKYIO (DYHKIHMH.

KonTtpomnbsHas padbota
Ne6

ITepB0o06-
pasHas u
UHTETrpal

3Hame TOHATHE TIEPBOOOPA3HON U HEOMpeIeIeHHO-
ro WHTerpasia; TaOJuIly MepBOOOpPA3HBIX, MpaBHIIA
OTBHICKaHUSI TIEPBOOOPA3HBIX, MPaBHJIa WHTETPUPO-
BaHUS; MOHATHE KPUBOJIMHEWHOUN Tpareruu; MOoHs-
THE OTPEJCIICHHOTO WHTErpalia, TeOMETPUUSCKUN 1
MEXaHHYECKUU CMBICT OMpPENEICHHOTO HHTerpana;
dbopmyny Hprorona-JleitOnua.

Ymemv HaxoauTh MEepBOOOpa3HBIC ANl CYMMBI
GyHKIUN ¥ pou3BeeHUs QYHKIMN HA YUCIIO, BbI-

KonTpomnpHas pabota
Neo7
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YHUCIIATh OINpEACNeHHBIA HWHTEerpal 1o ¢opMmylie
HproTona-JIeliOHuIa; BBIYUCIATH TUIOMAAL KPHBO-
JIMHEWHOM TpallellUy; IPUMEHATHh CBOMCTBA Olpese-
JICHHOT'O MHTErpajia B TBOPYECKHX 3a7adax.

[Tapannens-
HOCTb TIpSi-
MBIX U
IUIOCKOCTEH

3namo onpeneneHUuss U MPU3HAKU: TMMapauIeIbHBIX
MPSIMBIX, TapauIeTIbHBIX MPSAMOM M IUIOCKOCTH, Ma-
paJIENbHBIX MIOCKOCTEN.

3Hame ompeneneHne CKPELIUMBAIOIIUXCS MPSIMBbIX,
Croco0 HaXOXKJIEHHUS YIJIa MEKIY CKPEIIUBAIOIIN-
MHUCSl TIPSIMBIMHU; CBOMCTBA MapajieNbHBIX MPSMBIX
U IUIOCKOCTEM.

3Hamob, 4TO TaKoe TETPadIp U Mapaljiesieumes.
Ymems pemath 3amaun, CBsI3aHHBIE C MCIOJIb30Ba-
HUEM OIpeJeNieHn W MPHU3HAKOB IapaljiesIbHbIX
NPSAMBIX, MApAJUICIBbHBIX NPSAMON U IIJIOCKOCTH, Ia-
paJIENbHBIX TUIOCKOCTEH; HAXOAUTh YIJIBI MEXITY
CKPEILMBAIOIIMMUCS NPSIMBIMH; H300paXkaTh TETpa-
5Ap U Mapajuieenure]l, CTPOUTh CEYeHHs B TeTpa-
Ape W TapajuIeNIeNUIeIec C HCIOJIb30BAHHEM
CBOMCTB MapaljIeNIbHbIX MPSIMBIX U MJIOCKOCTEH.

KonTrpoisHas pabora
Ne 8

Ilepnenan-
KYJISIPHOCTh
MPSMBIX U

IUIOCKOCTEH

3name onpeneneHus U NpU3HaKU: NepHeHAUKYJIISp-
HBIX NPSAMBIX, NEPIECHINUKYISIPHBIX NPSMOM U IIJIOC-
KOCTH, IIEPIEHIUKYIISPHBIX IUIOCKOCTEN; TEOPEMY O
TpeX NEePIEeHIUKYIIApaXx.

3namv, 4TO TAaKOE yroJl MeXIy MPsIMON U IUIOCKO-
CTBIO, YTOJI MEXIY IJIOCKOCTSAMU; YTO HA3bIBAETCS
pPacCTOsTHUEM MEXY BYMs NapajuIeIbHBIMU ILIOC-
KOCTSIMH, MEXIy IUIOCKOCTBIO M TapauieIbHOU
PSIMOM, MEXIYy CKPEUIMBAIOIIKMMUCS IPSIMBIMY;
4YeMy paBHa JUAroHallb MPSMOYIOJIBHOIO Mapasuie-
Jenunena.

Ymems pemate 3aa4y ¢ IPUMEHEHUEM TEOPEMBI O
TpexX NEPIECHINKYJIApax, CBOWCTB MEPIEHINKYJIISAP-
HBIX NPSAMBIX U IUIOCKOCTEN; HAXOAUTH YITIbl MEXKIY
IIJIOCKOCTSIMHU, MEXY IPSIMOM U TNIOCKOCTBIO

KonrponsHas pabora
Ne 9

MHororpas-
HUKH

3Hamb TOHATHE MHOTOTPaHHMKA W IPaBUIIBHOIO
MHOTOTpaHHHKA; (OPMYJIUPOBKY TeOpeMbl Jiliepa;
BH/Ibl MHOTOTPaHHUKOB, B TOM YHUCJIE€ TPaBUJIbHBIX.

3name onpeneneHre NUpamMHuabl, YCEUYEHHOW Mupa-
MU/BI, IPU3MBI.

Ymemv HaxoauTh miuomaab OOKOBON MOBEPXHOCTH
U TIOJIHOM MOBEPXHOCTU NMUPAMU/IbI, YCEUEHHOM IH-
pamuabl M TNapajulesienunesaa, UCIOoIb30BaTh Mpo-
CTpaHCTBEeHHYI0 Teopemy [lucdaropa miast pemeHus
3aJla4; peuarh 3ajaud C HUCIOJIb30BAHUEM CBOMCTB
MIPaBWIbHBIX NHPAaMUABl U TPU3MBI, IPABHIBHBIX
MHOTOTPAaHHUKOB; HCIOJb30BaTh MpPH pEIICHUU
CTEpPEOMETPUYECKUX  3aJa4  IJIAHUMETPUUYECKUE
(haKkThl 1 METOJIBI.

[TpakTudeckas pabota
Ned

Bexkrops! B
IIPOCTpaH-
CTBE

3uams TOHATHUS BCKTOpa U €r0 AJIMHBI, OIMPEACIIC-
HHUC KOJUIMHCAPHBIX, COHAIIPABJICHHLIX U IMPOTHBO-
ITO0JIO’KHO HAITPABJICHHBIX BEKTOPOB, IMPABUJIO TpC-

KonTponbnas pabota
Ne 10
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yrOJIbHMKA, IPaBUJIO MHOIOYI'OJbHUKA, IPABUIIO
MapajuleNIeNUIeNa; YTO Takoe CyMMa M Pa3HOCTh
BEKTOPOB; KaK YMHOKaeTCsl BEKTOp Ha YHUCIIO; Ka-
KHE BEKTOPBI Ha3bIBAIOTCA KOMIUIAHAPHBIMU; TEO-
peMy O pa3JIoKEHMHM BEKTOpa Ha CyMMY TpeX He-
KOMIUIAHAPHBIX BEKTOPOB.

Ymemv HaxomuTh CyMMY M Pa3HOCTb BEKTOPOB,
pasznaraTh BEKTOp Ha CyMMY TP€X HEKOMILJIaHAPHBIX
BEKTOPOB; ONPEIEIIATh KOJJIMHEAPHOCTh U KOMILIA-
HapHOCTb BEKTOPOB, PEIIaTh 3aJa4d € UCIOJIb30-
BaHUEM IMpPaBUJ TPEYTrOJbHUKA, MHOIOYI'OJbHUKA,
napajuleJIenunena.

MeTton
KOOpJMHAT B
MpOCTpaH-
CTBE

3namb TPSAMOYTONBHYIO CHUCTEMY KOOpDIAMHAT B
MIPOCTPAHCTBE; CBSI3b MEXAY KOOpAMHATAMHU TOUKHU
U KOOpAMHATAMH BEKTOpa; (OPMYIIBI KOOPIWHAT
cepeuHbl oTpe3ka; (GopMyiy UIMHBI BEKTOpa H
pacCTOSTHUSL MEXAY ABYMSI TOUKAMH; OINPEICICHHE
CKaJISIPHOTO TPOW3BEICHUS BEKTOPOB M CBOMCTBA
CKaJIIPHOTO TIpoU3BeNeHUs; (PopMysly KOocHHyca
yria MeXIy BEKTOpaMHU; ypaBHEHUE IIJIOCKOCTH;
MOHSATHE BEKTOpa HOPMAJIH.

Hmemv npedcmasnenue o0 NEHTPATBLHON W OCEBOM
CUMMETPHUH, O 3€pPKATIbHOM CUMMETPHUH, O Tapal-
JIENIBHOM TIEpeHOCe U MPeoOpa30BaHUU MOI00US.
Ymemsv HaXOOUTh Yrojl MEXIy BEKTOPAaMHU, YTOJl
MEXy MPSAMBIMH U IJIOCKOCTSIMU; MPOBOJUTH JI0-
Ka3aTeJabCTBAa M pellaTh 3a/Jaud Ha OCHOBE IOJY-
YEHHbIX 3HAHUH.

[TpakTuyeckas pabora
Ne 5

Humsap.
Konyc. llap

3name TOHATUS UWIMHAPA, KOHYCA, YCEYEHHOTO
KOHyca, cdepbl, Iapa M UX DJIEMEHTOB; 3HaTb
ypaBHeHHE  c(ephl, ONpeaeNeHne KacaTelbHON
IUIOCKOCTH.

Hmemwv npeocmasnenue o0 OGOKOBOW IMOBEPXHOCTHU
LHWINHAPA, KOHYCa, YCEYEHHOT'0 KOHYCa, O TIOBEpX-
HOCTH IIapa; O B3aWMHOM PacCIOIOKEHUU cepsl u
IUIOCKOCTH; O CEYCHMSIX LIMIIMHAPA, KOHYyca, chepsl,
mapa.

Ymems BBIMUCHATH IUIOLIA M OOKOBBIX IOBEPXHO-
CTe! IMIIMH/IPA, KOHYCa, YCEYCHHOT0 KOHYCA; TpH-
MEHSTh MOJyYEHHbIE 3HAHUS K PEHICHUIO 3ajay.

[MpakTrueckas padbota
Ne 6

OO0BEMBI TEN

3name nOHATHE O00bEMa Tena; POpMYJIbl AJIsl BbI-
YHCIeHUs 00bEMOB MHOI'OI'PAaHHUKOB U TeJl Bpallie-
HUSI.

Vmems pemaTh 3ajaud Ha MHOTOTPAHHUKH, IH-
JVHJIP, KOHYC | TIap.

[TpakTudeckas pabota
Ne 7

KomOwuua-
TOpUKA U Be-
POSTHOCTB

3Hame TpaBUIIO MPOU3BENCHUS; MOHITHS: TEepecTa-
HOBKa, (haKTOpHal, YUCIO COYETAaHWH, YHCIO pa3-
MenieHnid, omHoM HBIOTOHA; KiTaccHMueckoe ormpe-
JIEJIEHNE BEPOSTHOCTH.

Hmems npeocmasnenue o KIacCUYECKOW BEpOST-
HOCTHOM CXeMe.

Ymems pemate mpocTeiime KOMOMHATOPHBIE 3a-

KonTponbnas pabota
Ne 11
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Jla4d METOJIOM Iepedopa, a TaKXkKe ¢ UCIOJIb30BaHU-
eM M3BEeCTHBIX (opmyn, TpeyronbHuka Ilackans;
BBIUUCIIATE KO3 ¢unuentsl 6unoma HproToHa 10O
dbopmMyIie U ¢ HCIoIb30BaHUEM TpeyroibHuKa [lac-
KaJisi; BBIYUCIIATH BEPOSATHOCTH COOBITUI HA OCHOBE
MI0JICYETa YUCIIa UCXOI0B (IIPOCTEeHIINE CITydan) U C
HOMOIIBIO JI€PEBA BEPOSTHOCTEH.

Py0GexHbBIIi KOHTPOJIB:
KOHTPOJIbHBIE pa0OTHI
10 TeMaM U pazJiesnam;
g epeHIpoBaH-
HBIH 3a4er.

HTOoroBbiii KOHTPOJIB:
HK3aMEH.

TunoBble KOHTPOJIbHbIE 3aJaHUA, HEO0X0AMMbIE VISl OLEHKH C(POPMUPOBAHHOCTH KOMIIe-
TeHI Ml

Bapuanr 1

1. Ha xoopauHaTHO# MpsIMOW OTMEYEHBI Yrcia a u b.

B omeeme yKasicume Homep npasujlibHoco eapuarma.

a 0o b x
Dab>0 2)(a+b)b<0 3) (a+b)a<0 4 a+b>0

OtBer

2. lano mepaBenctBo: (x — 3)(x + 5)x < 0.

B omeeme yKasicume HomMep npasulbHoco eapuarma peuwleHusl 3moco HEPABEH-
cmea.

1) (—0;3] 2) (—90;—5] U [3;+0)
3) (—o;—5] U [0;3] 4) [-5;3]
OTtBer

3. Kakue u3 cneayrommx yTBepKACHUH BEPHbBI?

1) /JIBe mpsimble, MepreHANKYIISIPHBIC TUIOCKOCTH, MapalieIbHbl MEXKAY COOOi.
2) Ecnu npsiMast epreHIuKyIspHa HEKOTOPOH MPSIMOH, JIe)Kaleill B IIIOCKOCTH,
TO OHA NEPHEHAUKYJIISPHA INIOCKOCTH.

3) B mo6oii ky0 MOKHO BrHcaTh chepy.

17



B omeem 3anuwume nomepa 8vi6panubix ymeepaicoenuti 6e3 npooenos, 3ansimouix u
Opy2ux OONOJHUMENILHBIX CUMBOO08.

OtBeT

4. Kakue 13 clieqyronmx yTBEpKICHU He BEPHbI?

1) JIro6as mectuyronapHas nupaMua UMEeT 7 BEpUIUH.
2) lllectuyronpHas mupamMuia uMeeT 7 OOKOBBIX TPaHEH.
3) lllectuyronpHas mupamuaa umeeT 18 peoep.

4) Y 11ecTUyTOJIbHOM MPU3MbI OCHOBAHHS MTapaIICIIbHBI.

B omeem 3anuwume nomepa 8vibpanHvlx ymeepitcoeHull be3 npobenos, 3animulx u
Opyeux 0ONOJIHUMENbHBIX CUMBOJLO8.

OTtBeT

5. Ha pucynke mnzo0paxen rpapuk y = f'(x) — mnpousBogHoi ¢pyHkmmu f(x),
ornpeaencHHoON Ha uHTepBaie (—7; 14).

.Ilr '

v=f(z)

K kxaxmoMy a5ieMeHTy TIEpBOTO CTOJI0IIA MOA0EpUTE HIEMEHT BTOPOTO CTOJIOIIA:

A)x = -4 1) Touka munumyma dyHkiuu f(x)

b)x =8 2) Touka makcumyMa pyHkmun f(x)

Byx=7 3) Touka, B KOTOpoit PpyHkIus f (x) yObIBaeT
INx=10 4) Touka, B KoTopo# ¢yHkius f (x) Bo3pacraer

B mabnuye noo raosicooii O6yxkeol nepsoco cmonbya ykaxgcume HOMep 6MOpPO2O
cmonoya.

A b B r

6. Pacnionoxxure B MOPSIIKE 603pacmanus Yucia:

18



1) logz2, 2) 2, 3)4/35 4) (%)_1.

B omeeme yKasicume 6 coomeemcecmeyrouiem nopﬂdke Homepa omux ducell bes npo-
0e06 U 3ansamoix.

OtBeT

7. Pacnionioxxute B MOPSJIKE yObIGAHUA YWUCHA:
1) sin60°, 2) cos 0% 3)sinm, 4)cos.
B omeeme ykasicume 6 coomsemcmayrouem nopsioke Homepa dSmux d4ucel.

OTtBeT

8. JlaH 4eThIpEXYyToNpHBINA MapajieNenuIea, B KOTOPOM OTMEUEHBI BEKTOPBI.

Dl C'l
A
B,
D
\V' ¢
A B
K kaxmoMy 351eMEeHTy IEpBOro CTOJI01A MOAOEPUTE AIEMEHT BTOPOTO CTOJIOMIA:

A) BC, — BA, 1) A4,C,
b) B,C; + BB, 2) BC;
B) DD, — BB, 3) BC,
I BC,- BB, 4)0

B mabauye noo kasxcooii O6yKeou nepgoco cmoabya ykajcume HOMepP 6MOpPOo2o
cmoaoya:

A b B r

9. Haiigute 3HaYeHue Bopaxkenus 50236 - 25032,
B omeeme ykaogicume HoMep npasULbHO20 6apUAHMA.
1) 125068 2) 5 3) 25  4) 5068

OTtBeT
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7(m®)* +11(m3)°
(3m12)2

10. HaiiguTe 3HaueHNE BhIpAKEHUS

Bomeeme yKasicume Homep npasujibHoco eapuarmda.
1) 6m’ 2) 6 3) 2 4) 2m’

OtBeT

11. HaiinuTe 3HaueHMe BhIpaxeHus 5°+10852,

OTtBer

12. Haiiaute 3Hauenue npomssoaHoil pynkuun f(x) = 3x3 —x% + 10 npu x =
2.

OtBer

13. Haiinure 06beM MpaBUIIbHOMN YETHIPEXYTOIBLHOM MUPAMU/IBI, CTOPOHA OCHOBA-
HUS KOTOpO# paBHa 4, a 6okoBoe pedpo V17.

OtBer

14. Jlanbl ABe KPYKKH IMIHHApUYEcKoi ¢opmbl. [lepBast kpykka B ueThIpe pasa
HUKE BTOpPOHM, a BTOpas B MOJITOpa pasa mupe mnepBoil. Bo ckoibko pa3 00bEM
NEPBOM KPY>KKH MEHbIIIE 00bEMa BTOPOit?

-——
—— ——

- ]

OtBer
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15. B caydaitHoM 3KcriepuMeHTe OpocaroT JiBe urpajibHble kKocTh. Haitaure Bepo-
ATHOCTb TOTO, YTO CyMMa BBINIABIIMX OYKOB paBHa §. Pe3ynbTaT OKpyrjimre A0 Co-
TBIX.

OtBeT

Botnoanume 3a0anus c pazeepHymuvim omeemom
16. Pemmre ypaBuenue logs(log,(x —4)) = 0.
17. HaiiguTe HanbonblIee 3HaYeHne QPYHKIMK Yy = x> — 6x2 Ha orpeske [—3; 3].

18. Ecin kaxxaoe pedpo Kyba YBEIHMYHUTh Ha 3, TO €ro 00bEM yBeauduTcs Ha 387.
Haiinure peGpo kybda.

=

19. Haiigure momans GUrypsl, orpaHuueHHON TpadukoM (QyHKIIUU
1
flx) = Exz + 1, ocero Ox u mpsimeiMu X = 0, x = 3.

20. Pemmre ypaBHenue sin®x + 2sinx — 3 = 0.

Bapuant 2
1. Ha xoopauHaTHO# NpsIMOW OTMEYEHBI Yrcia a u b.

B omeeme yKasicume HomMep npasuilbHoco eapuarmada.

b 0 a x

Dab>0 2) (a+b)b<0 3) (a+b)a<O 4) a+b>0

OtBer

2. Jlano nepaBenctBo: (x —3)(x +2)(x —7) < 0.

B omeeme yKasicume Homep npasulbHoco eapuarma peuteHusl 9moco HEPABEH-
cmeda.

1) (—o0;—2] U [3;7] 2) (—0;2] U [3;7]
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3) [—2;7] 4) [-2;3]U [7;+)

OTtBeT

3. Kakue u3 cnenyrommx yTBEp>KACHUI He BEPHBI?

1) JIBe mI0CKOCTH, MEPICHIANKYISIPHBIE TPEThEH TUIOCKOCTH, MEPIICHAUKYIISPHBI.
2) B mo0oii mpsAsMOYTOIBHBINA TapajuIeICeIUIIe]] MOYXKHO BITHCATh Chepy.
3) Bce nuametpsl chepsl paBHBI MEXITY COOOM.

B omeem 3anuwume nomepa 8vibpanHvlx ymeepitcoeHull be3 npobenos, 3animulx u
Opyeux 0ONOJIHUMENbHbIX CUMBOJLO8.

OTtBeT

4. Kakue 13 clieqyronux yTBEPKICHU BEpPHBI?

1) JIro6as mectuyronpHas mpusma umeet 18 peoep.
2) lllectuyrosbHas npyU3Ma UMEET 7 BEPILHUH.

3) UlectuyronpHas mpu3Ma UMEET 8 rpaHeil.

4) OcHOBaHHS IIECTUYTOJIBHOMN MPU3MBbI PABHBI.

B omeem 3anuwume nomepa 8vi0panubix ymeepaicoenuil be3 npobenos, 3ansimoix u
Opy2ux 0ONOJHUMEIbHBIX CUMBOIO08.

OTtBeT

5. Ha pucynke uzobpaxen rpaduk y = f'(x) — mnpousBomHoir pyukimu f(x),
orpeaenenHoi Ha uatepsaie (—11; 11).

L y=1@

K kaxmoMy 351eMeHTy TIEpBOTO CTOJI011a MOAOEPUTE JIEMEHT BTOPOTO CTOJNOA:
A)x=-9 1) Touka muaumMyma GyHKIUHU f(X)
b)x =4 2) Touka Makcumyma QyHKIuH f(x)
B)x =2 3) Touka, B KoTopoi ¢yHKIwms f (x) yOpiBaeT
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NHx=6 4) Touka, B KoTopoi ¢pyHkuus f (x) Bo3pacraer
B tabnure mox kaxmaon OyKBOM MEPBOTO CTOJIONA YKAKUTE HOMEP BTOPOTO CTOJIO-
na:

A b B r

6. Pactionoxxure B MOPAOKE eo3pacmanuA 11cCiia:

1) log,10, 2) 2, 3) V26, 4) (g)_l.

B omeeme yKasicume 6 coomeemcmeyrouiem I’lOp}ZaKe Homepa omux 4uceil.

OtBeT

7. PacnionokuTe B NOPSIKE YObl6AHUA YUCIA:
1) cos 609 2) sin0° 3)cosm, 4)cos120°,

B omeeme yKasicume 6 coomeemcmeyrouem FZOpﬂ()Ke HomMepa smux dyuced.

OtBer

8. I[aH quLIpéxyr OJIbHBIN MapaJuICIICIIUIICO, B KOTOPOM OTMCUYCHBI BCKTOPHEI.

Aq
B,
D
W ¢
A B
K kaxmoMy 351eMEeHTy IEpBOro CTOJI01A MOAOEPUTE AIEMEHT BTOPOTO CTOJIOMIA:
A) BA, —BC, 1) —A4,C,
B) BC —BC, 2) —CC,
B) 4D — BC 3) BA,

B mabauye noo kadxcooii 06yKeou nepgoco cmoabya ykajcume HOMepP 6MOpOo2o
cmonoya:

A b B r

9. Haiinure 3HaueHue Boipaxkenuss 121016 . 11168,
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B omeeme yKasicume Homep npasujlibHoco eapuarma.
1) 121 2) 1218+ 3) 11184 MH11

OTtBeT

7(m%)°+11(m3) "

10. Haiinure 3HaueHNE BHIPAKCHHS
p ( 3m 15 ) 2

Bomeeme yKasicume Homep npasujibHoco eapuarmda.
1) 6m’ 2) 6 3) 2 4) 2m’

OTtBer

11. HaiinuTe 3HaueHue BoipaxeHus 92+10892,

OtBer

12. Haiiaute 3Hauenue npousoanoi Gpynxiuu f(x) = x3 + 3x% — 7 npu x = 3.

OtBer

13. Haiinmure 0o0beM MpaBUIILHONM YETHIPEXYTOJIbHON MUPAMUJIBI, CTOPOHA OCHOBA-
HUS KOTOpOH paBHa 6, a 6okoBoe pedpo V34.

OtBer

14. lansl aBe KpyXKHU TUIMHApUYEcKON Gopmbl. [lepBas kpykka B moiropa pasa
HUKE BTOpOM, a BTOpas BIBOE IIMpe mnepBoid. Bo ckoibko pa3 o0bEM BTOpOU
KPY>KKH OoJiblie 00bEMa nepBoi?

OtBer

24



15. B caywaitHOM skcnepuMeHTe OpocaroT JBe UrpajibHble KocTu. Haiinute Bepo-
ATHOCTb TOTO, YTO CyMMa BBINIABIIMX OYKOB paBHa 5. Pe3ynpTaT OKpyriauTe 10 Co-
TBIX.

Otser

Bovinonnume 3a0anusn C pa3eepHymbIM Omeemom

2x2+21x+9) 1

16. Pemute ypasuenne lg ( e

17. Haiimure HauMeHbllee 3Ha4deHUE (QyHKIMH y = x> — 3x%2 + 2 Ha OTpe3ke
[1; 4].

18. Ecnu xaxkmoe pedpo Kyba yBenuuuth Ha 1, To ero 00bEM yBemmuutcs Ha 919.

Haiinure pe6po kybda.

19. Haiinute miomanb GUrypsl, orpaHHUEHHON rpaduKoM (PyHKIUN
f(x)=x%+2, ocbro Ox u npameiMu x = 0, x = 3.

20. Pemire ypaBHeHne  cos®x — cosx — 2 = 0.

Kuarouu ¢ orBeTramMu

Bapmuanr 1
Ne 3apanua Ot1Ber KoandecTBo 0a/1;10B
1 2 1
2 3 1
3 13 1
4 23 1
5 1
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6 1342 1
7 2134 1
8 1

A b B r

1 3 4 2
9 2 1
10 3 1
11 250 1
12 32 1
13 16 1
14 9 1
15 1,67 1
16 6 2
17 0 2
18 5 2
19 7,5 2
20 % + 27nn, nez 2

Kpumepuu nposepku 3adanuii ¢ pazeepuymsim omeemom
16. Pemute ypaBuenue logs(log,(x —4)) = 0.

Pemenne
logz(log,(x — 4)) = logs1
log,(x—4) =1
log,(x —4) = log,?2
x—4=2
xX=6

OtsBerT: 6

Kommenmapuu

Bepno nonyden orBet — 2 6aia.
[ToydeH HEBEPHBIN OTBET M3-3a BEIYUCIUTEIHLHON OMMOKHU, HO JIOTHMKA PEIICHUS
BepHas — 1 Gam.
17. Haiimure HanGonbiuee 3HadeHne GyHKIMM y = x> — 6x2 Ha orpeske [—3; 3].
Pemenue
y' =3x% —12x
3x2—12x =0
Kophuu ypaBuenus x = 0, x = 4.
BTopoii kopeHb HE IPUHAIICKUT YKa3aHHOMY IPOMEXYTKY. Haxoaum 3HaueHus
¢dbyHkuuu B Touke X = 0 U Ha KOHIIaX OTpe3Ka:
f(0)=0, f(=3)=-81, f(3)=-27.
Haubonbiee 3nauenue ¢pynkiuu - 0.
Otger: 0.
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Kommenmapuu

B03M0XHO UCTIOJIB30BaHUE CBOWCTB MOHOTOHHOCTH (DYHKIIHH.

BepHo nosydeH oTBeT — 2 Oaia.

[Tory4yeH HEBEPHBIN OTBET M3-3a BHIYUCIUTEIILHON OMMMUOKH, HO JIOTHKA PEIICHUS
BepHas — 1 Oai.

18. Ecin kaxaoe pedpo Kyba YBEIMYHUTh Ha 3, TO €ro 00bEM yBeIuduTcs Ha 387.
Haiinure peGpo kybda.
Pemenue
ITycts pebpo kyba pasno x. Torma (x + 3)3 = x3 + 387.
Permm moy4eHHOE ypaBHEHHE.
x3+9x?% + 27x + 27 = x3 + 387
9x2 +27x —360=0
x2+3x—40=0
Kopnu ypaBuenus: x = -8 < 0, x = 5.
[To cMmbICTy 33291 TOAXOAUT TOIBKO BTOPOH KOPCHb.
Otgert: 5

Kommenmapuu

BepHo nonydeH oTBeT — 2 Oaia.

[TonydeH HEeBEpHBIN OTBET M3-3a BEIYMCIUTEIBHOM OMMUOKHU, HO JIOTMKA PELICHUS
BepHas — 1 Gai.

19. Haiinure momaas GUrypsl, orpaHudeHHON TpadukoM  QyHKIHH
1
flx) = Exz + 1, ocero Ox u mpsimeiMu X = 0, x = 3.

Pemenue
3ameTum, uTo rpaduk PyHKIIUM HAXOIUTCA BhIlIe Ocu adciucc. Torma
3

s=[(Ber1)ax=(bes )|
= Zx X = 6x x)

0

—27+3—75
== =7,

0

OtBer: 7,5

Kommenmapuu

['padux GyHKLIHMM CTPOUTH B IaHHOM CIIy4ae He 0053aTelIbHO.

BepHo nonydeH oTBeT — 2 6aia.

[TonydeH HEeBEPHBIM OTBET M3-3a BEIYMCIUTEILHON OMMOKHU, HO JIOTUKA PEIICHUS
BepHas — 1 Gam.

20. Pemmmre ypaBHenue sin®x + 2sinx — 3 = 0.

Pemenne
Beenewm 3ameny: sin x = t, Torua
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t>+2t-3=0.
Kopnu ypaBuenus: t = 1, t = —3.
[Tomy4yaem aBa NpOCTENIIMX TPUTOHOMETPUUECKUX YPABHEHUS:
sinx =1, sinx = -3.
Bropoe ypaBHeHune pemieHnii He umeeT. M3 nepBoro ypaBHEHHUsI OJy4aeM:
X = §+ 2mn, nez.

OTBeT: §+ 2mn, nez.

Kommenmapuu

BepHo nosydeH oTBeT — 2 Oaia.

[TonydeH HeBEpHBIM OTBET M3-3a BHIYMCIUTEIBHON OLIMOKH, HO JIOTUKA PEIICHUS
BepHas — 1 Oai.

Bapuanr 2
Ne 3apanua OtBeT KoaundecTBo 0a/1;10B
1 3 1
2 1 1
3 12 1
4 134 1
5 1
A b B r
3 4 1 2
6 4213 1
7 1243 1
8 1
A b B r
1 2 4 3
9 1 1
10 3 1
11 162 1
12 45 1
13 48 1
14 6 1
15 0,11 1
16 1 2
L 2
17 -2 2
18 17 2
19 15 2
20 m+ 271n, nez 2
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Kpumepuu npoeepku 3a0anuii ¢ pazgepHymuplm 0meemom
2x2+21x+9) 1

16. PemmTe ypaBHEeHUE lg( B

Pentenue

2x%> +21x+9
g

2x + 1 >=lg10

2x2+21x+9_10
2x + 1 B

2x%+21x+9 =20x+ 10
2x2+x—-1=0
1

x =-1, X =—.

1
OtBer: —1; p

Kommenmapuu

BepHo nostyuen otser — 2 6aiia.

[TosrydeH HEBEpHBIN OTBET U3-3a BBIUUCIUTEIbHON OMIMOKH, HO JIOTUKA PEILICHUS
BepHas — 1 Gai.

17. Haiinute HanGombinee 3HaueHne pyHKIMU y = x> — 3x% + 2 Ha oTpeske
[1;4].

Pemenune

y' =3x% —6x
3x*—6x =0
Kophu ypaBuenus x = 0, x = 2.
[lepBblii KOPEHb HE NIPUHAJIEKUT YKA3aHHOMY NPOMEXKYTKY. Haxoaum 3HaueHus
(GyHKLIMU B TOUKE X = 2 ¥ HA KOHIIaX OTpe3Ka:
f@)=-2, f(1)=0, f(4) =18
HaunMenbliiee 3HaueHne PyHKIMU paBHO —2 .
Otget: —2.

Kommenmapuu

B03MOKHO HCTIOJIb30BAHUE CBOMCTB MOHOTOHHOCTU (DYHKIIMH.

BepHo nonydeH oTBeT — 2 Oaia.

[TonydeH HeBEpHBIN OTBET M3-3a BEIYMCIUTEIBHOM OMMUOKHU, HO JIOTMKA PELICHUS
BepHas — 1 Oa.

18. Ecnu xaxnoe pedbpo Kyba yBenuduuTh Ha 1, To ero 00bEM yBenuauTcs Ha 919.
Haiimure pedpo kyoa.

Pemenue

I[TycTs pedpo Kyba pasno x. Torma (x + 1)3 = x3 + 919.

PemmM moirydeHHOE ypaBHEHHE.

x34+3x?+3x+1=x34+919
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3x2+3x—918=0
x*+x—-306=0
Kophuu ypaBHenus: x = —18 < 0, x = 17.
ITo cMmbICTy 3371241 MOJAXOAUT TOJIBKO BTOPOUMl KOPEHb.
OtBert: 17

Kommenmapuu

BepHo nosydeH oTBeT — 2 Oaia.

[Tory4yeH HEBEPHBIN OTBET M3-3a BHIYUCIUTEIILHON OIMMUOKH, HO JIOTHKA PEIICHUS
BepHas — 1 Gam.

19. Halinure momanb (Qurypsl, orpaHudeHHON TpadukoM (yHKIIUU
f(x) =x?+ 2, ocbto Ox unpameimu x = 0, x = 3.

Penrenue
3ameTum, uyTo rpaduk PyHKIIMM HAXOIUTCSA BBIIIEC OCH adciuce. Torma
3
3

=9+6=15
0

1
S = f(x2 + 2)dx = <§x3 + Zx)
0

Otgert: 15

Kommenmapuu

['padux dhyHKIIMMU CTPOUTH B IAaHHOM CIIy4ae He 00s3aTeNbHO.

BepHo nonyden oTBet — 2 6aia.

[TonydeH HEeBEPHBIN OTBET M3-3a BEIYMCIUTEIBHOMN OMMUOKHU, HO JIOTMKA PELICHUS
BepHas — 1 Oai.

20. Pemmre ypaBHeHne cos?x —cosx — 2 = 0.

Pemenue
Bgenem 3ameny: cos x = t, Torma
t?2—t—2=0.
Kophuu ypaBuenus: t = —1, t = 2.
[TomyyaeMm 1Ba MPOCTEUILIMX TPUTOHOMETPUUYECKUX YPABHEHUS:
cosx = —1, cosx = 2.
Bropoe ypaBHeHune pemieHnii He umeeT. M3 mepBoro ypaBHEHHUs MOJTy4aeM:
x =m+ 2nn, neZ.
OtBeT: m + 21n, neZ.
Kommenmapuu
BepHo nonydeH oTBeT — 2 6aia.
[TonydeH HEeBEpHBIN OTBET M3-3a BEIYMCIUTEIBHOM OMMUOKHU, HO JIOTMKA PELICHUS
BepHas — 1 Oa.

CocraBures: [lymkunaa O.H., kanaunat negarornaeckux Hayk, JTOIEHT
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5 JJUCT UIBMEHEHUI Y TIONMOJITHEHUI

Yr1Bepxkaenue usmenenni u gonoanenui B PII/1 nas peanuzanuu B 2022/2023 yu. r.

PII/] mepecmoTpena, obcyxaeHa u ogoopena s peanusanuu B 2022/2023 yaeGHOM Toay
Ha 3acenannu Kadeapsl PU3NIECKOro U MaTeMaTHIecKoro oopa3zoBanus (MpoTokoi Ne 9 ot «25»
Mmas 2022 r.).

B pabouyto nmporpaMmmy BHECEHBI CIICYIONTUE U3MEHEHUS U JOTOTHEHHUS:

Ne u3menenns: 1
No cTpanwuIpl ¢ u3MeHeHuem: 12

W3 myskTa 3.2 UCKIIIOYHUTB:

1. Polpred.com O630p CMU/CripaBoYHHK
(http://polpred.com/news.)

YTBepxnenue usmeHeHuii u nonoJHenuit B PILJI s peanuzanuu B 2023/2024 yu. r.

PII/I nepecMoTpeHa, oOcyxeHa u ogodpeHa s peanuszanuu B 2023/2024 yuebHOM roy
Ha 3aceqaHnu Kadeapsl (GU3MYecKoro U MareMaTndeckoro oopazoBanus (mpotokos Ne 9 ot 28
utoHs 2023 r.).

YrBep:kaenue u3Mmenenuii u gonojHennii B PIIJL nuis peanusanun B 2024/202S yu. r.

PII/] mepecmoTpena, obcyxaeHa u ogoopena s peanusanuu B 2024/2025 yae6HOM TOIY
Ha 3acenannu Kadeapsl PU3NUECKOro U MareMaThudeckoro odpaszoBanus (mpoTtokos Ne 9 or 24
Mmas 2024 r.).
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