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Conepxanue

[TacmopT paGoueit mporpaMmbl JUCIUILITHHBI

CTpyKTypa U COJepKaHUE TUCIUTIITUHBI

YcnoBus peanuzanuu pabodelt mporpaMMbl TUCITUTUIAHBL
KoHTposb 1 o11eHKa pe3yabTaToOB OCBOEHUS TUCIIUIUTMHBI

1. ITacnopT paéoueii nporpaMmMsbl M CHHIIIHHbI



1.1. O01acTh NPUMEHEHHS POTPAMMBI

Pabouas mnporpamMma IUCHMIUIMHBI — SIBJISIETCS YacThlO MPOTPaMMbl MOATOTOBKH
crenuanucToB cpeaHero 3seHa B coorBercTBUU ¢ GI'OC CIIO mo cneumansHocTH 09.02.05
[Tpuknannas nadopmatka (1Mo orpacism) (6a3oBasi HOATOTOBKA).

1.2. MecTO0 AUMCHMILIMHBI B CTPYKType NPOrpaMMbl INOATOTOBKH CIEHHAJINCTOB
Cpe/iHero 3BeHa

Jucuunnuna «Mamemamuka» BXOAUT B 0JI0K 00111e00pa3oBaTeabHON MOATOTOBKH.

1.3. e ® 3aga4M JMCHUILIMHBI — TPe0OBAaHMA K pe3yabTaTaM OCBOCHHUS
AUCHHUILIMHBI.
B pesynbraTe 0CBOGHUS TUCIMILIMHBI 00Yy4atOLIHics JOIDKEH 3HATH!
— 3HAYEHHUE MaTeMaTUYEeCKOW HAayKH JJIs pEeLICHUs 3a7a4, BOSHUKAIOLINX B TEOPUU U MPAKTUKE;
— BO3MOXXHOCTH TIPUMEHEHHMs] MAaTeMaTHYeCKHMX METOJOB K aHajiu3y U UCCIIEJOBAHUIO
MIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;
— POJIb MPAKTHKH JJ1s1 GOPMUPOBAHUS U PA3BUTHSI MATEMaTHUECKOW HAYyKH; UCTOPUIO PAa3BUTHS
MIOHSATHS YUCJIA, CO3/IaHUS MAaTEMaTHYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHs TEOMETPHH;
— YHHMBEpPCaJbHBIM  XapaKTEp 3aKOHOB JIOTMKM MAaT€MaTH4YECKMX  PACCYXIEHUH, HX
MIPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEUECKOM e TEIIbHOCTH;
— BEPOSITHOCTHBIN XapaKTEP Pa3IMYHbIX IIPOLECCOB OKPYIKAIOLIETO MUPA;

B pesynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYatoIUics JOIKEH YMETh:

— BBINOJIHATH apU(PMETHUECKUe ACUCTBUS HAJ YHUCIAMH, COYeTas YCTHbIE U IHCHbMEHHBIC
MIPUEMBI, TPUMEHEHUE BHIYHCIUTEIBHBIX YCTPOICTB;

— HaXxoJuThb NPHUOIMKEHHbIE 3HAUCHHs BEJIMUMH M MOTPEIIHOCTH BBIYMUCICHUH (aOCcomoTHaAs U
OTHOCHUTEINbHAS); CPABHUBATH YUCIIOBBIE BHIPAKCHHUS;

— HaXOJUTh 3HAYCHUS KOPHS, CTENEeHH, Jorapupma, TPUTOHOMETPUYECKHX BBIpAKCHUH Ha
OCHOBE OIpEJeNICHUsl, HUCHONb3ysd INpU HEOOXOAMMOCTH BBIYHCIUTEIbHBIE YCTPONCTBA,
0JIb30BAThCS MPUOIMKEHHON OLEHKOM M MPUKUAKON NP MPAKTUYECKUX pacuerax;

— BBINOJIHATH NIPE0Opa30BaHUs BbIpAXKEHUH, MpUMeEHss (HOPMYJIbl, CBSI3aHHBIE CO CBOMCTBaMU
CTeTeHe, JTorapu(pMOB, TPHTOHOMETPHUECKUX (DYHKITHA;

— WCTIONB30BaTh TNPHOOPETCHHBIC 3HAHUS M YMEHUS B TPAKTHYECKOW JCSITEIBHOCTH U
MOBCEJTHEBHON JKM3HU Ui NPAaKTUYECKUX pacuyeToB Mo ¢opMmynaM, BKIOYas (HOpMyIbl,
COJZIepIKAIFe CTETICHU, PaIMKaIIbl, JOTapU(PMbl U TPUTOHOMETPHUECKUE (YHKIUHU, HCIIOIB3YS
IIpYU HEOOXOIUMOCTH CIIPABOYHBIE MaTepHAaIIbl U MPOCTEHIIINE BHIYUCIUTEIBHBIE YCTPOHCTBA.

— BBIYUCIATH 3HAYCHHE (QYHKUUH 10 33aJaHHOMY 3HAUCHHIO apryMeHTa IpH pPa3IUYHBIX
croco0ax 3agaHust QyHKIIH;

— OIpeNeNIATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKILMI, WILTIOCTPUPOBATh UX Ha Tpadukax;

— CTpOUTH TpauKH W3YYEHHBIX (YHKUUH, WUIIOCTPUPOBaTh 1O TrpaduKy CBOHCTBa
3JIEMEHTapHbIX (QYHKIMH;

— HCIIOJIb30BaTh MOHATHE (DYHKIMU /7Sl OMMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIMYHH;

— HaXOJUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;

— WCTIOJIB30BaTh MPOU3BOAHYIO JIJIsl H3YYEHUSI CBOMCTB (PYHKIIUI M TIOCTPOCHUS TPaPHKOB;

— NPUMEHATH NMPOU3BOAHYIO Ul NMPOBEJEHUs NPHOIMKEHHBIX BBIYMCICHUH, peliaTh 3ajauu
MIPUKJIAIHOTO XapakTepa Ha HaXOXKJICHHE HAanOOJBbIIEro M HAMMEHBIIETO 3HAYCHHUS;

— BBIYUCIIATH B MPOCTEUIINX CIyYasx IUIONIAd U 00BEMBI C MCIIOJIF30BAaHHEM OIPEIeIICHHOTO
MHTErpana;

— pemiath  palMoOHaNbHBIC, TIOKa3aTelbHbIe, Jorapu(MHUUECKUE, TPUTOHOMETPUIECKUE
yYpaBHEHMsI, CBOJAIINECS K JUHEWHBIM U KBaJpaTHBIM, a TAKXKe aHAJIOTMYHbIE HEPaBEHCTBA U
CHCTEMBI;



— WCIOJIb30BaTh TPapUUECKUl METOJ pEIIeHHs YPaBHEHUH M HEPaBEHCTB; M300pakaTh Ha
KOOPJMHATHOH TUIOCKOCTH PEIICHUS] yPAaBHEHUH, HEPABEHCTB U CHCTEM C JIByMsI HEU3BECTHBIMH;

— COCTaBIIATh W PEIIaTh YPABHCHHS W HEPABEHCTBA, CBSA3BIBAIOIINEC HEU3BECTHBIC BEIIMYMHBI B
TEKCTOBBIX (B TOM YHCJIE MPUKIIAIHBIX) 3a7auax.

— pemath TMpOCTEHIHEe KOMOWHATOPHBIC 3aJadd METOAOM Mmepedbopa, a TakkKe C
WCTIOJIb30BAHUEM M3BECTHBIX (POPMYII;

— BBIYHCIATH B MPOCTEHINIMX CIy4yasX BEPOATHOCTH COOBITHH Ha OCHOBE TMOJCUETa YHUCIa
HCXOJIOB;

— PAacmo3HaBaTh HA YEPTEKAX M MOJCISIX IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHBIC
OOBEKTHI ¢ UX OMUCAHUSIMH, H300pPKEHUSMU; OIMHMCHIBATH B3AUMHOE PACIIOJIOKECHUE TIPSIMBIX H
TUIOCKOCTEH B MTPOCTPAHCTBE, apTYMEHTUPOBATH CBOU CYXKIIEHHS 00 3TOM PacCIIOIOKECHUH;

— aHaIM3UPOBAThH B MPOCTEHUIIINX CIydyasX B3aUMHOE PACIIONIOKEHHE 0ObEKTOB B TPOCTPAHCTBE;

— M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH W TEJA; BBIMTOJIHATH YEPTEIKHU MO YCIOBUSIM 33]1aY;

— CTPOUTH MPOCTEHINTUE CCUCHUS Ky0a, IPU3MBI, TUPAMHU/IHI,

— pemiath IJIAHUMETPUYECKHE W TMPOCTCHINHE CTEPEOMETPHUECKUE 3aJadyd Ha HaXOXKICHUE
F€OMETPUYECKUX BETUYMH (JIJTUH, YTJIOB, IJIOMIaIeH, 00bEMOB);

— WCIIONIb30BaTh IPH PEHICHHH CTEPECOMETPHUYCCKHX 3aJad IUIAaHUMETpUIeckue (akThl |
METO/IBI;

— TPOBOJUTH JOKA3aTEIBHBIC PACCYKCHUS B XOJIC PEIICHUS 3a7ad.

OcBoeHue cojepkaHusi y4yeOHOM  aucHUIUIMHBL —«MaremaTuka»  00ecreurBacT
JOCTHKEHHE CTYACHTaMU CJIEIYIOIINUX PE3yJIbTaTOB:

JIMYHOCTHBIX:

— c(hopMHpPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YHUBEPCATHLHOM S3bIKE

HayKH, CPEICTBE MOJIETTUPOBAHUS SIBJICHUN U IPOLIECCOB, UAESIX U METOJaX MaTEeMaTHKH;

— MOHMMAaHHE 3HAYMMOCTH MATEMATHKH ISl HAYYHO-TEXHUYECKOTO ITporpecca,

c(OpPMHPOBAHHOCTH OTHOLICHUS K MATEMaTHKE KaK K YaCTH OOIIeUeIOBEUECKOM

KYJIBTYpbI U€pe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, 3BOJIOLUEH

MaTeMaTHYeCKUX UJICH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKeHHS,
QITOPUTMHYECKOHN KYJIbTYpPbl, KPUTUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIUMOM IS

Oyny1ieit mpogeccuoHaNbHON AEITeIbHOCTH, TS MPOJA0JKEHUSI 00pa30BaHUs U

caMoo0pa3oBaHuUs;

— OBJAJICHUE MAaTeMaTHYEeCKUMH 3HAHMSMH W yMEHHUSIMH, HEOOXOAUMBIMU B
MTOBCETHEBHOM JKU3HM, JUISI OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYUHbIX JUCLUILINH U

JTUCIUILTUH PO eCCHOHATBHOTO LUKIIA, IS MOTy4YeHHUst 00pa3oBaHus B 001acTaX,

He TpeOyIoIUX Yri1yOJIeHHOM MaTeMaTH4YeCKOM MOrOTOBKH;

— FOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,

Ha MPOTSKEHUM BCEH KU3HU; CO3HATEIbHOE OTHOIICHHUE K HENIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHOM MpoQecCHOHANBHON U 00IIeCTBEHHOM e TeIbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSTEIbHONW TBOPUYECKON U OTBETCTBEHHOM

JIeSATEIbHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKaMH B
o0pa3oBaTenbHOM, 00IIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATENBCKOM, MPOSKTHON U

JIpYTUX BUAaxX AESITEIbHOCTH;

— OTHOULIeHHE K NPOPECCHOHANBHON MAESITeTbHOCTH KaK BO3MOXKHOCTH Yy4YacTUSl B
pEILIEHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX ITPO0IIEM;
MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITENIBHO OIPEAEIIAT LIENU ACATEIBHOCTH U COCTABIIATH IIIaHbI



JEATEIbHOCTH; CaMOCTOSTENIBHO OCYILECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
NEeATENBHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS TOCTHXKECHUS

MIOCTABJICHHBIX LIeJIeH M peau3aliy IUIaHOB JIeITeIbHOCTH; BEIOUPATh YCIIEIIHbIE

CTPATETHHN B PA3JINYHBIX CUTYyaIUsX;

— YMEHHE NMPOJYKTUBHO OOIIATHCS M B3aMMOICHCTBOBATH B IMPOLIECCE COBMECTHON

JeSTeNIbHOCTH, YYUTHIBaTh IMO3UIUU APYTUX YYACTHUKOB JESATENbHOCTH, 3((EKTUBHO
paspemats KOHQIUKTHL;

— BJIaJICHME HAaBbIKaMU MIO3HABATENIbHOM, yueOHO-UCCIIe0BATENLCKON 1 MMPOSKTHON

JIeSITeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem; cnocoOHOCTh M TOTOBHOCTb K

CaMOCTOSTEIBHOMY IIOMCKY METOJIOB PEIIECHUs PAKTUYECKUX 3a7a4, IPUMEHEHHUIO

pa3IUYHBIX METOJOB II03HAHMS;

— FOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITETbHOM HH(OPMALIMOHHO-TO3HABATEIbHOM

JeATEIbHOCTH, BKIIIOYasi YMEHUE OPUEHTUPOBATHLCS B PA3JIMYHBIX UCTOUHHUKAX

uHbOpMaIuu, KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATh HHPOPMAIIHIO, TIOTYyYaeMYIO
W3 PA3JIUYHBIX HICTOYHHUKOB;

— BJIQJICHHE A3BIKOBBIMH CPEJICTBAMM: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh

CBOIO TOYKY 3pPEHUS, UCIIOJIb30BaTh aJICKBATHBIE A3BIKOBBIEC CPECTBA;

— BJIaJICHHE HAaBbIKaMU MO3HABATENbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX

JIEMCTBUN U MBICIIUTENIBHBIX IPOLECCOB, UX PE3yIbTATOB U OCHOBAHUMN, IPAHMUII

CBOETO 3HaHUS Y HE3HAHMSI, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPENICTB IS UX

JOCTUKCHUS,;
— LIEJIeYCTPEMIICHHOCTh B OMCKAaX U MPUHATUU PELICHHUH, COOOpa3UTEeIbHOCTD U
UHTYUILINS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX IIPEICTABIICHUN; CIIOCOOHOCTB
BOCIIPUHUMATh KPacoTy U TApPMOHHIO MUDA;
NpeIMeTHbIX:

— c(hopMHpPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOU KyJIbTYpPbI

U MECTE MaTEeMaTUKU B COBPEMEHHON IIUBMIIN3AIMH, CIIOCO0AX ONUCAHUS SIBICHUN

peaIbHOrO MUpa HA MATEMaTUYECKOM SI3BIKE;

— c¢(hopMUPOBAaHHOCTH MPEACTABICHUI O MAaTEMAaTHYECKUX MOHATHIX KaK BaKHEHIIUX
MaTeMaTHYECKUX MOJEISIX, TO3BOJISIONINX ONKUCHIBATh U U3y4aTh Pa3HbIE

IIPOLIECCHI U SIBIICHUS; IOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO IIOCTPOCHHUS

MaTeMaTHYECKNX TEOPHIL;

— BJIQJICHUE METOJAMU JOKA3aTelbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX IIPUMEHSATS,
IIPOBOJIUTH TOKA3aTEJIbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIQJICHUE CTAaHJAPTHBIMU IPUEMAMU PELIEHUS PallMOHAIBHBIX U UPPALIMOHAJIBHBIX,

MTOKAa3aTeJIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX

CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHUCIE IS MOUCKA
IIyTH PEIIEHUS U WUTFOCTPALMK PEICHUSI YPABHEHUN U HEPABEHCTB;

— c(OpMHUPOBAHHOCTh NPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMAaTHYECKOTO

aHaJIM3a M MX CBOICTBax, BJaJeHWE YMEHHMEM XapaKTepU30BaTh MoBeAeHHE (QYyHKUUH,
HCIIOJIb30BAaHUE [TOJIYYCHHBIX 3HAHUM Ui ONIUCAHUS U aHAIN3a PEaJIbHBIX

3aBHCHUMOCTEH;

— BJIQJICHUE OCHOBHBIMU IOHATUSMHU O IIJIOCKUX U IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢burypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PacliO3HAaBATh FT€OMETPUUECKHE
¢burypel Ha 4YepTekax, MOJENSIX U B pEaJbHOM MHpE; NPUMEHEHHE H3YyYEHHBIX CBOMCTB
reoMeTpuyeckux QUryp u Gopmy i pereHus

TeOMETPUYECKUX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJECPKAHUEM;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUI O TMpoleccax U  SABICHUSAX, HMEIOIINUX
BEPOSATHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE,

OCHOBHBIX HOHATHSX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHUN HAXOINUTh U

OLIEHUBATh BEPOSATHOCTH HACTYIUIEHUS COOBITHI B IPOCTEHIINX MPAKTUYECKHX



CUTyallusIX U OCHOBHBIC XapaKTCPUCTHUKU CJ'Iy‘IElfIHBIX BCINYHH,
— BJIAACHHUEC HaBbIKaMH UCIIOJIb30BaAHUA T'OTOBBIX KOMIIBIOTCPHBIX IIPOTpaMM IIpH
pCHICHUHA 3a/1a4.

1.4. KotnyecTBO 4acoB HA OCBOCHHME NPOrPaMMBbI JMCIUILIHHBI:

MakcHuMaibHas ydeOHas Harpyska oOydaromierocs 352 yacoB, B TOM YHUCIIE:
oOs3aTenpHas ayAUTOpHAas Harpy3Ka odydvaromerocs 234 yaca.

2. CTpyKTYypa M coepKaHue TUCHUIIINHBI

2.1. O0beM yueOHOM AMCUMIIMHBI U BUABI Y4e0HO0#l padoThI

Bun yue6HO# paboThI O6beM yacoB

MaxkcumainbHast yueOHas Harpyska (Bcero) 352
OO0s3aTenbHas ayuTopHas ydueOHast Harpy3ka (BCero) 234
B TOM YHCIIE:

JIEKIIAHU 78

MPAKTUYECKHUE 3aHITUS 156
DopMBI IPOMEKYTOUHOHN aTTECTALUU 110 TUCLHUILIUHE!
KontposbHast pabota 1 cemectp
HK3aMEH 2 ceMecTp




2.2. TemaTnyeckuii VIAH U COAEPKAHME JUCHUILTHHBI

HaunmenoBanme Coneprxkanne yu4eOHOT0 MaTepuaa, JJabopaTopHbie padOThI M MPAKTHIECKUE 3aHATHS, O6bem | YpoBeHB OCBOCHHS
pa3aesioB U TeM camocTosITeNbHasl paboTa 00yJarImuXCsi, KypcoBasi paboTa (IIpoeKT) 9acoB
1 2 3 4
1 CEMECTP
BJOK 1 AJITEBPA
Beenenue Maremartuka B HayKe, TEXHUKE, SKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOIOTHIX U 1 O3HaKOMUTEIbHBIH
MPaKTUYECKOU JesTenbHoCTH. Llenu n 3a1aun nu3ydeHus: MaTeMaTUKH B yUPEKICHUSIX
cpemHero npoheccHoHaIbHOTO 00pa30BAHMS
Paznmea 1. Pa3Burtue nousitusi 0 uncjae. Kopuu u crenenun 18
Tema 1.1. 1. Ilenble u paiOHANIbHBIEC YKCIIA. [[eiCTBUTEIbHBIC YHCTIA. 2
Pa3zButue noustusi 0 | 2. [IpuGnuxeHHbIe BEIYUCIICHUS. PenponykTuBHBI
yuciae. Kopuu n 3. Kopensb crenenu n > 1 u ero cBoicTBa [IponyxkTuBHBIN
CTeNeHu
Tema 1.2. IIpakTH4yeckoe 3aHsATHE: 4
Cremnens ¢ 1. CreneHsb ¢ palluOHAIBHBIM [10KA3aTEIEM U €€ CBOMCTBA. v .
PAlMOHAJIBHBIM 2. IloHsATHE O CTENEHU C IEUCTBUTEIIBHBIM [TOKA3ATEIIEM. POAYKTHBHRIH
NoKa3aTejieM H ee 3. CBoiicTBa CTENEHU C ICUCTBUTEIILHBIM ITOKA3aTEIIEM.
CBOJNCTBA.
Pazpnen 2. Jlorapudm u npeo6pazoBaHue NpoOCTEHINX BbIPAKEHU I 28
1. JIorapudm grcna. OCHOBHOE JTOrapru(PMHUUECKOe TOKAECTBO. 2 PenpoaykTuBHbII
2. Jlorapum npou3BeAeHUS, YaCTHOTO, CTETIEHH; TIEPEX0]l K HOBOMY OCHOBAHHUIO. O3HaKOMUTENbHBIH
3. JlecATUYHBINA U HATYPAJIbHBIN JJOrapr(MBbI, YUCIIO €. PenpoiykTUBHBIM
Tema 2.1. IIpakTH4yeckue 3aHATHA: 8
Jlorapugm 1. Pemienuie 3ajanuii M ynpaxHeHU, HalPaBJICHHBIX Ha (POPMUPOBAHUE TOHATHS TpotyKTHBHbIi

norapugma.
2. Pemmenue 3aianuii Ha yCBOCHHE CBOMCTB JIOTapU(MOB, BHIYHCICHUE IECATUYHBIX U
HaTYpaJIbHbIX JIOrapu(PMOB Ha KaJIbKYJIATOPE.




1. IlpeoGpazoBanust MPOCTEUIINX BBIPAXKEHH, BKIFOUAIOLINX apu(pMETUIECKHE 2
ONEpaLNH.
2. IlpeoOpa3oBaHusl MPOCTEHIITNX BBIPAYKEHH, BKIIOYAOIINX OMEPALIUI0 BO3BEICHUS B o
Tema 2.2. peoop P p ’ Hl patl A PenponykTuBHBII
CTEIEHb.
IIpeodpa3oBanus . .
N 3. IlpeobpazoBaHus MPOCTEHIINX BBIPAKEHUHN, BKITIOYAIOIINX OTIEPAITHIO
NPOCTEeHIINX
. JIoTapu(HMHUPOBAHUS.
BbIPasKeHUH =
IIpakTHYecKHe 3aHATHSA: 4 [IponykTUBHBIH
Pemenue ynpaxneHuii Ha mpeoOpa3oBaHMs MPOCTEHIITNX BBIPAKEHUHN C
MCTOJIb30BaHUEM (POPMYJI M paBMII peoOpa3oBaHusi OYKBEHHBIX BBIPAKEHHH.
Kontpoannasi padora Ne 1 mo teme «Kopuu u crenenu. Jlorapudm, cBoiicTBa 2 [IponykTUBHBIA
JOTapuQMOBY.
Pasnea 3. OCHOBBI TPUTOHOMETPUH 36
Tema 3.1. 1.YucnoBast okpy>kHOCTb. UHCI0Bast OKPY>KHOCTh HAa KOOPAMHATHOM MJIOCKOCTH. 4
Cunyc, kocunyc, 2. CuHyC, KOCHHYC, TAHT'€HC U KOTAHI'€HC IIPOU3BOJIBHOTO YIJIA.
TAHT'€HC YIJIOBOIO U 3. PagnanHas mepa yria. PenponykTuBHBIN
YHCJI0BOI0 4. CuHyc, KOCUHYC, TAHI'€HC U KOTaHI€HC YHCIIa.
aprymMeHTa.
1. OcHOBHBIE TPUTOHOMETPUUYECKHE TOKIECCTBA. 2
2. ®opMyJIbl IPUBEICHHUS. .
PenpoaykTuBHbII
3. CuHycC, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTHU JBYX YTJIOB.
4. CuHYC ¥ KOCUHYC JJBOWHOTO YTJa.
Tema 3.2.
IIpakTH4yeckue 3aHATHA: 6
OcHoBHBIE
1. ®opMyJIbl TOJIOBUHHOTO YIJIA.
TPUTOHOMETPHYECKHe .
TOKIECTBA 2. [Ipeobpa3zoBanre CyMMbl TPUTOHOMETPUYECKUX (QYHKIUHN B IPOU3BEICHUE U
IIPOU3BENICHUS B CyMMY. [IponyxTuBHBIN
3. BelpaxkeHre TPUTOHOMETPUUYECKUX (YHKIIHI Yyepe3 TaHT€HC MTOJIOBUHHOTO
apryMeHTa.
2. [Ipeobpa3oBaHre NPOCTEUIINX TPUTOHOMETPHUUECKUX BhIPAKEHHH.
1. Ilpocrelinme TPUrOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA. 2 o
PenpoaykTuBHbII
Tema 3.3. 2. ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC YHUCIIa.
Tpuronomerpuyeckue | [lpakTuyeckue 3aHATHSA: 8 [IponyxTuBHBIN
YPaBHEHUS MeTonbl pelieHnid TPUTOHOMETPUYECKUX YPABHEHHIA:

1. Pa3noxkeHre Ha MHOKUTEIIH;




2. OyHKIMOHAIBHO-TpadUIECKUH;
3. BBeieHue HOBOM NMEPEMEHHOM;
4. Pemiennie ogqHopoanbix ypaBHenuil I u Il crenenu.

KonTpoabnas padora Ne 2 no reme «OCHOBbI TPUTOHOMETPHUIY.

[IponyKkTUBHBIN

BJIOK 2.

YPABHEHUSA U HEPABEHCTBA

27

Tema 2.1.
Pemenune
YPABHEHUI U
HEPABEHCTB.

1. Pemenne panvoHalbHBIX YPAaBHEHUH U HEPABEHCTB.

2. Pemenuie nppalliOHAIbHBIX YPaBHEHUI.

3. Pemienne noka3aTenbHbIX YPABHEHUN U HEPABEHCTB.

4. Pemrenue norapupMHUUECKUX ypaBHEHUH U HEPABEHCTB.
5. TpuroHomMeTpU4YECKUE HEPABEHCTBA.

O3HaKOMUTENBHBIN
O3HaKOMUTENbHBII
PenponykruBHbII
PenpoaykTuBHBII
O3HaKOMUTENBHBII

IIpakTHYecKkue 3aHATHSA:

1. Penienue paniMoHaJIbHBIX YPaBHEHUIN U HEPABEHCTB;

2. PemieHne nppaMoHaIbHBIX YPaBHEHUN.

3. PenieHue noka3aTenbHbIX YPABHEHUN U HEPABEHCTB.

4. Pewuenue jorapu)MUUeCcKiX YpaBHEHUN 1 HEPABEHCTB.

[IponyKkTUBHBIH

Tema 2.2.
OO0mue MmeToabI
pelleHns YPAaBHEHU U
HEpPaBeHCTB

1. PaBHOCUJIBHOCTD YPaBHEHUM, HEPABEHCTB, CUCTEM.

2. PanimoHanbpHbIe, MppallMOHAIBHBIE, TOKA3aTENIbHBIE U TPUTOHOMETPUYECKHE
YPaBHEHUS U CUCTEMBI.

3. OCHOBHBIE IPHEMBI PELICHUS CUCTEM YPAaBHEHUI: PA3JI0KEHNE HA MHOKUTEIIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, rpaduyeckuii MeTo, anredpandeckoe
CIIOKCHHE.

5. Pemenne npocTeimmx cucTeM ypaBHEHUH C IByMsI HEU3BECTHBIMHU.

6. PemreHne cucreM HEpaBEHCTB C OJJHOUM MEPEMEHHOM.

7. MeTo1 HHTEpBAJIOB.

PernpoaykTUBHBIN

IIpakTHyeckune 3aHATHSA:

1. Ucnionb30BaHust CBOMCTB U rpadpukoB (PyHKIMN NPU pEIIeHUN YPaBHEHUH U
HEPABECHCTB.

2. N300paxkeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUI YPaBHEHUH U
HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CHCTEM.

3-4. [IpuMeHeHrne MaTEMaTUYECKUX METOAOB JUIsl PEILIEHUS COJIEPKATENbHbIX 3a/1a4 U3
pa3nu4HbIX 001acTe HayKH U NpakTUKU. MIHTeprperanus pe3yapTara, y4eT pealbHbIX
OrpaHUYCHUH.

[IponykTHBHBIH

KonTpoabnas padora Ne 3 no reme «OCHOBHBIE METO/Ibl PEIIECHUS YPABHEHUN U
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HEPABEHCTBY.

BJIOK 3. ®YHKIIUHN 34
1. ®ynakun. O6macTh onpeAeeHUus] U MHOXeCTBO 3HaueHHH. [ paduk QyHKIMH. 6
2. CpoiicTBa GyHKINI: MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTb, IEPUOJUUHOCTD, PenpoaykTuBHBII
OTPaHUYEHHOCTb.
3. IlpoMexyTKku Bo3pacTanus 1 yobiBaHusa. Hanbombime 1 HaMEHbIINE 3HaYEeHUsI.
Tema 3.1. 4. Touku skcTpeMyMa (JIOKAJIbLHOIO MaKCUMyMa U1 MUHUMYMa).
DYyHKUMH U UX 5. I'paduueckasi MHTEpHIpeTAIHS.
cBOiicTBA. I[IpakTHyeckune 3aHATHA: 8 .
. [IponykTUBHBIH
1. ITocTpoenue rpadukoB GyHKUMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.
2. Ilpumeps! GyHKIIMOHATBEHBIX 3aBHCUMOCTEH B pEasTbHBIX MPOIECcCaXx U SBICHUAX.
3-4. O6patHas ¢pyHkuus. O6nacTb onpeaeneHus U 00J1acTb 3HaYeHUs1 00paTHON
¢byskumu. ['paduk oOpatHoO QyHKIHH.
1. CrenenHast pyHKLUS C HATYpaJbHBIM ITOKa3aTelleM, € CBOMCTBA U TpaduK. 6 O3HaKOMUTENBHBII
2. BeptukanbHbie 1 TOPU3OHTAIIbHBIE aCUMIITOTHI TpadukoB. ['paduku gpodHO-
Tema 3.2. JUHEHHBIX (QYHKIHMH. O3HaKOMUTENBHBIN
Buab! pynkumii. 3. Tpuronomerpuueckue QyHKIMU, UX CBONCTBA U rpaduku (y = sinX, y = C0sX),
[IEPUOJUYHOCTh, OCHOBHOU IIEPUOL. PenpoayKTuBHBIM
[IpakTHYecKue 3aHATHUS: 8 .
. [IponykTUBHBIH
1. [Toka3aTenbHas QyHKIMS (IKCTIOHEHTA), €€ CBOMCTBA U TpaduK.
2. Jlorapudmuyeckas GyHKIUS, €€ CBOMCTBA U rpaduK
3. IlpeobpazoBanue rpaduKoOB: MapauIeIbHbIH EPEHOC, CUMMETPUSI OTHOCUTEIHHO
ocell KOOpJMHAT U CUMMETPHUSI OTHOCUTENILHO Hayalla KOOPAUHAT, CAMMETPUS
OTHOCHTEJIBHO NPSIMOM Y = X, pacTsHDKEHHE U CXKATHE BJIOJIb OCEH KOOPAMHAT.
HNTorosasi kKoHTpoJibHasi padora 3a 1 cemecTp
2 CEMECTP
BJIOK 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 45
Tema 4.1. 1. ITonsiTHe O Mpesere MOCIeI0BaTeNIbHOCTH | nipeaene pyHkunu. CyliecTBOBaHNE 2 O3HaKOMUTENbHBII
IIpousBoanas npejesia MOHOTOHHOM OrpaHWYeHHON MOCIe10BaTeIbHOCTH.
2. IloHsiTHE O HENMPEPHIBHOCTH (PYHKITUH. O3HaKOMUTENbHBII
3. Ilonsartue o npousBoaHON PyHKINU. DUINUECKHUIA U TEOMETPUUECKUN CMBICT
MIPOU3BOJHOM. [IponyKTUBHBIH
ITpakTHYecKue 3aHATHS: 8 [IpoayKTUBHBIN

11




1. YpaBHeHue KacaTteiabHOH K rpaduky GyHKINH.

2. [Ipon3BoiHAsI OCHOBHBIX AJIeMEHTapHBIX GyHKIUN (hopmyibl nuddepeHITIpOBaHMS).

3. Ilpon3BoaHbBIE CYMMBI, pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.
4. TlponsBoiHBIE 0OpATHOW (PYHKIIMK W KOMITO3HMIIMK TaHHOW (DYHKIIMH C JIMHEHHOM.

[TpuMeHeHrne MPOU3BOTHON K MCCIICIOBAHUIO (DYHKITUI M MOCTPOCHHIO TPAPHUKOB. 2 PenpoiyKTUBHBIN
Tema 4.2. IIpakTHYecKue 3aHATHUS: 8 .
11 1. ITpumepsl UCTIOTB30BaHUS MPOXU3BOIHOMN TSI HAXOXK/ICHHUS HAWTyqIIeT IICHUS B HponykTuBHbIi
pUMeHeHue . [Ipumeps! ucnonap3oBa POM3BOIHON /17151 HAXO0XK]1e AWIyy4IlIero pere
NPOU3BOIHOM MIPUKIIAIHBIX, B TOM YHCJIE COIUATBHO-9KOHOMUYECKHX, 3a7auax.
2. HaxosxaeHne CKOPOCTH IS TIpoIiecca, 3alaHHOTO (OopMYyIIOi HiTH rpaduKoM.
3. Bropas mpousBojHasi, ee Gu3nuecKuil U TeOMETPUUECKUI CMBICI.
KontposnHas padora Ne 4 no teme «[Ipon3BoHast U ee IPUMEHEHUEY. 2
1. IlepooGOpa3zHas. 2 .
N [IponykTUBHBIA
Tema 4.3. 2. HeompeneneHHpiit mHTETpal.
IlepBooOpa3nas u 3. @opmyIibl U IIpaBUjIa UHTETPUPOBAHUS
HHTerpaj IIpakTHYecKue 3aHATHUS: 8 .
N [IponyKkTUBHBIH
1-2. [TonsiTre 00 onpeaeIeHHOM HHTErpaje Kak IUIOoaad KPUBOJIMHEHHON Tparenuu.
®opmyna Herotona-JleitOHuna.
3. IlpumMepsl IPUMEHEHHUs HHTETpasia B QU3UKE M TEOMETPHH.
BJIOK 5. KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEM 40
1. OcHOBHBIE 3JIEMEHTHl KOMOWHATOPUKH. 4
Tema 5.1. 2. ®opmyna 6mHOMa HproTOHA. PenponykTuBHbIN
DJIeMeHTBbI 3. CBoiicTBa OMHOMUHAIBHBIX KOA(PUIIMEHTOB.
KOMOUHATOPUKH 4. TpeyronsHuk Ilackans.
I[IpakTHYeckne 3aHATHS: 6
1. 3ajaun Ha MoOJCYET YUCIa pa3MeIIeHUH, [IponykTUBHBIHA
MEPECTaHOBOK, COUETaHUM.
2. Pemenue 3a1a4 Ha nepe0Op BapHAHTOB.
1. CoObITHS1, BEPOATHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSTHOCTEH. 6
Tema 5.2. 2. [ToHsATHE O HE3ABUCUMOCTH COOBITUI. PenpoayKTUBHBII
JJIeMEeHThI 3. luckpeTHas ciaydyaiiHas BEIMYMHA, 3aKOH €€ pacipeieTICHusI. O3HAKOMUTEIBHBIHI

TeOPUH BePOATHOCTEH

4. YucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4ailHOW BEJIMYUHBI.
5. IlonsTHe 0 3aKOHE OOJIBIINX YHCEI.
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Tema 5.3.
9J1eMeHThI
MaTeMaTH4eCcKoM
CTAaTHCTHKH

[IpencraBnenne JaHHBIX (TAOIUIIBI, TUATPAMMBI, TpaQUKH), TeHEpaTbHAs
COBOKYITHOCTb, BBIOOpKA, cpeHee apudMeTHIecKoe, MeuaHa.
[ToHsiTHE 0 33J1aYaX MaTEMaTUYECKOW CTATUCTUKH.

O3HAaKOMUTEIBHBIA

IIpakTHyeckune 3aHATHSA:
1. Pemenue MPAaKTUYCCKUX 3aaa4 ¢ IPUMCHCHUCM BCPOATHOCTHBIX MCTO/IOB.
2. Peniennie mpakTHYECKHX 3a]a4 C UCIOJIB30BAHUEM MATEMAaTUYECKON CTaTUCTHKH.

[IponykTHBHBIH

BJIOK 6.

I'EOMETPUA

87

Tema 6.1.
Ipsameble u
IVIOCKOCTH B
NPOCTPAHCTBE

1. OcHOBHBIE IOHATHUS CTEPEOMETPHUH (TOUKA, MPSMas, INTOCKOCTh, IPOCTPAHCTBRO).

2. BzauMHO€ pacmnoioxKeHHe JBYX MPSIMBIX B MPOCTPAHCTBE (IIepeCceKaroIIrecs,
napauieNbHbIe U CKPEIINBAIOIINECS IPSIMBIE).

3. [NapannensHOCTH MPSIMON U TIFIOCKOCTH, TIPU3HAKU U CBOMCTBA.

4. IlepieHIUKYISAPHOCTH NPSIMON U MJIOCKOCTH, MPU3HAKU U CBOMCTBA.

5. IlepneHauKyJsip ¥ HAKJIOHHASA. YTOJ MEXAY MPAMOUN U TUIOCKOCTBIO.

6. [TapanienbHOCTh INIOCKOCTEN U MEPIEHANKYIISIPHOCTD ABYX MJIOCKOCTEH, MPU3HAKU U
CBOMCTBA.

O3HAaKOMUTEIBHBIN

PenpoaykTuBHBII

IIpakTHYecKHe 3aHATHSA:

1. Pemenue 3a1a4 Ha IPUMEHEHUE aKCUOM CTEPEOMETPUHU U CIIEICTBUI U3 HUX; HA
B3alMHOE PACIIOJIOKEHUE MIPSIMBIX B IPOCTPAHCTBE.

2. Pemienne 3a1a4 Ha MapaJuieIbHOCTh NPSAMOU U INIOCKOCTH; HA NMEPIIEHUKYIIIPHOCTD
IIPSIMOY U TUIOCKOCTH; HAa HAXO0XKJIEHUE YIJIa MEXY MPSMOM U IJIOCKOCTBIO.

3. Pemenne 3anau no teme: «IlapamienbHOCTh M NEPIEHAUKYJIIIPHOCTD ABYX
IIJIOCKOCTEN.

4. JIByrpaHHbIi yroJ, JUHEHHBIA yroJl ABYTPAHHOTO YIJIa. YTOI MEXAY IUIOCKOCTSIMH.
5. IlapaienpHOE IPOEKTUPOBAHUE.

6. [1nomanas opTOroHaIBLHON MPOSKITHH.

7. N300paxxeHne MpOCTPAaHCTBEHHBIX QUTYD.

[IponykTHBHBIH

Tema 6.2.
MHororpaHHuKHU

1. Bepmunsl, pebpa, rpaHu MHOTOTrpaHHHKa. Pa3zBepTka.

2. MHororpasssle yribl. Belltykisle MHOrOrpaHHUKH. Teopema Dinepa.

3. [Ipusma (ee ocHOBaHUs1, OOKOBBIE pedpa, BEICOTA, OOKOBask MOBEPXHOCTH). [Ipsmas u
HakKJIOHHas npusMa. [IpaBuibHas npusMma.

4. IMapannenenumnen. Kyo6.

5. Ilupamua (ee ocHOBaHHe, OOKOBBIE pedpa, BHICOTA, OOKOBas IOBEPXHOCTD).

6. IlpaBunbpHast nupamuaa. Y cedeHHas nupamuga. Terparap.

PenpoaykTuBHBII
O3HaKOMUTENBHBII

PenpoaykTuBHBII
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7. Cummetpus B KyOe, B apajuiesenure/ie, B IpU3Me U MUPaMU/IE.

8. Ceuenus Ky0a, MPU3MBI U TUPAMUJIBI.

9. [Ipencraienne o MpaBUIHLHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTa’Ip,
JOJIEKadIp, UKOCAdP).

IIpakTHyeckue 3aHATHSL:

1. Pemienune 3a1a4 Ha HaXOXKAEHUE IIEMEHTOB MPU3MBIL, IPSAMOTO NapaJljieenuneaa,
oMM OOKOBOH U IMOJTHON TIOBEPXHOCTH MPU3MBI H Mapaljie/Ienue/1a.

2. Pemenue 3a/1a4 Ha HaXO0XACHHUE JIEMEHTOB MUPAMUIbI, IIIOMAAN OOKOBOM U MOTHOM
MOBEPXHOCTH MUPAMUBI.

[IponykTUBHBIH

KonTpousnas padora Ne S no teme: «IIpsimble ¥ TNIOCKOCTH B ITPOCTPAHCTBE.
MHOrorpaHHuKm».

Tema 6.3.
Tena u noBepxHOCTH
BpallleHUA

1. Hununap OcHoBaHue, BHICOTA U OOKOBas MOBEPXHOCTb, 00pa3ylolias, pa3BepTKa.
2. OceBble CEUEHMSI U CEYEHUs MapalljielIbHble OCHOBAHMUIO.

3. Konyc. OcHoBaHMe, BbICOTa U OOKOBasi IOBEPXHOCTh, 00pa3yroIas, pa3BepTKa.
VY ceueHHBI KOHYC.

4. OceBble CEUEHUS U CEYCHHUs apajiesIbHble OCHOBAHUIO.

5. lap u cdepa, ux ceuenust. KacarenapHas i1ockocTh K chepe.

PenponykTuBHBIN
O3HaKOMUTENbHBIN
PenponykTuBHBIN
O3HaKOMUTENbHBIN
PenponykTuBHBIN

IIpakTHYecKHe 3aHATHA:

. Pemienue 3aga4d no treme: «{unuHIp u ero ceueHus».

. Pemienue 3anau no reme: «KoHyc u ero cedeHus».

. Pemmenue 3amau o teme: «Illap u cepa, ux ceueHus».

. Pemenne 3a/1a4 Ha HaX0XICHUE TUIOMIAIM TOBEPXHOCTH IIIJIKHAPA, KOHYCa U cephl.

[IponykTHBHBIH

Tema 6.4.
O0BeMBI TET U
IJIOIIAAHN HX
MOBEPXHOCTEH

. O6bem u ero uzmepenue. Murerpanshas popmyna oobema.

. ®opmynel 06beMa KyOa, IPSIMOYTOJIBHOTO TIapajuIeIen e /1a, MPU3MBbI, [IUITUHPA.
. ®opMmyIbl 06beMa MUPAMUIBI U KOHYCA.

. @opMyITBI IJIOMIAIA TOBEPXHOCTEH IIMIIMHIpPA U KOHYCA.

. @opmyrel 00beMa 1rapa u miomaan cepsl. [logobue Ten. OTHOIIEHHUE TUTOTAIeH
MMOBEPXHOCTEH U 00bEMOB IMOJOOHBIX TEJI.

DN B WN—= BN W —

PenpoayktuBHbBI

IIpakTHyeckune 3aHATHSA:

1. Pemenue 3aau Ha HaXxoXJIeHHE 00BEMOB Ky0a U MPSIMOYTOJIBHOTO
napauiesienume a.

2. Pemenne 3a1a4 Ha HaX0XACHUE 00BEMOB MPU3MBI M LIWJIHH]IPA.

3. Pemenne 3aa4 Ha HaXOXJIeHHE 00HEMOB ITMPAMH/IBI U KOHYCA.

[IponyxkTuBHBIN
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4. Perienue 3a/1a4 Ha HaX0X/IeHHE 00BEMOB II1apa U cepbl; 03HAKOMIICHUE C YaCTAMU
mapa u popmysamMmu ux 00bEMOB.

KonTpoJssnasi pa6ora Ne 6 no teMe «O0bEeMBI U IJIOMIAIH TOBEPXHOCTEH 2
MIPOCTPAHCTBEHHBIX TEI».

1. [IpssmoyronbHast (eKkapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 6

2. BekTopsl. Moaynb BekTOopa. PaBeHCTBO BEKTOPOB.

3. CiioxxeHue BEeKTOPOB M YMHOXKEHHUE BEKTOpa Ha YHCIIO.

4. Pazno)xeHHe BEKTOPA 110 HAIIPABJICHUSAM. YTOJ MEXIYy BEKTOPaMHU.
Tema 6.5. 5. Ilpoekuus BekTopa Ha ocb. KoopiMHATBI BEKTOPA.

Koopaunatsl n 6. CxasipHO€ MPOU3BEICHUE BEKTOPOB.

PenponykTuBHbII

O3HAaKOMUTEIBHBIN
Penpo1yKTHBHBIN

BEKTOPbI I[IpakTnyeckue 3aHATHA: 8
1. ®opmyna pacCTOSTHUS MEXLy IBYMs TOUKaMH. Y paBHEHUS c(epbl, MIOCKOCTU U
MIPSIMOM.

2. Pemienue 3a1a4 ¢ MCIOJb30BaHUEM METO/1a KOOPJIAMHAT U BEKTOPHOTO METO/1.

[IponyxkTuBHBIN

Hrorosasi koHTpoJIbHasi padoTa Ne 7 4

Bcero ayauropHsbix: 234

Bcero: 250

JUis XapaKTepUCTUKU YPOBHS OCBOCHUS yU4eOHOr0 MaTepualla UCIOJIb3yeTcs Ceayole 0003HaAUCHMSL:
— O3HAaKOMHTENIbHBIH (y3HaBaHUE paHEee N3yUYEHHBIX OOBEKTOB, CBOWCTB);
— penpOoayKTHBHBIH (BBINOJIHEHHE JESTEIbHOCTH MO0 00pasily, MHCTPYKIHH WIH O] PyKOBOACTBOM);
— MPOJYKTUBHBIN (TNIAHKPOBAHKE M CAMOCTOSATEIBHOE BHITIOJTHEHUE JIEITEILHOCTH, PelIeHHE POOIEMHBIX 3a/1a4)
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3. YcioBus peaau3anuu JTUCHUTLIAHBI

3.1. MaTepuajbHO-TEXHUYECKOE o0ecrneyeHmne

Peanuzamust nucuuiuinHbl TpeOyeT Haiu4yus KaOWHETa MaTeMaTHUKHA OCHAIICHHOTO
CJIEYIOIIMMHU TEXHUYECKUMH CPEJICTBAMU 00yUYEHHUS U 000pyA0BaHHEM: yueOHass MeOesb, JocKa
ayJUTOpHAs, MyJIbTUMEIUIHOE MPOESKIIMOHHOE U aKyCTUYEeCKOe 000pYAOBaHHE, NEPCOHATbHBIN
KOMIIBIOTED.

Ha K YCTaHOBJIEHO caenyruee IIpOrpamMMHOE o0ecrieyeHue:
— Odwucnoe IIO: omepamumonnass cucremMa MS Windows, odwuchbeiii maker MS Office,
mwiatpopma MS Teams, opucusiii maker LibreOffice, antusupycnoe 10 Dr. Web.
O6ecneveno nmpooanoe noaxmodeHue [1K k mokansHO# cetn u cetn IHTEpHET.

3.2. UnudopmanuonHoe odecrniedeHne 00y4yeHust

[Tepedyerp pexoMeHIyeMbIX y4eOHBIX u3aHui, VHTepHET-pecypcoB, MOTOTHUTEIHHOU

JTUTEPaATYPHI
OCHOBHBIE HCTOYHHUKH:
1. JanmasH, A. A. Maremaruka : yueOnuk / A.A. JlanasH. — 3-e w3a., Ucnp. w0 JOM. —

Mocksa : UHOPA-M, 2017. — 544 ¢. — (Cpennee npodeccnoHaIbHOE 00pa3oBaHue). -
Tekcr : osnekrponnsii. - URL: https:/new.znanium.com/read?id=158377 (nara
obpamenus: 20.04.2020). — Pexum goctyna: o noanucke TromI['Y.

EOHOHHI/ITGHBHLIC HUCTOYHUKH.

1. JanmasH, A. A. COopHUK 3amad Mo mareMmaruke: YueOHoe mocooOme/[JamasH A. A., 3-e
m3a. - MockBa : ®opym, MHOPA-M Wznparensckuit Jom, 2018. - 352 c.: -
(ITpoeccuonansnoe  obpasoBanume). -  Texct :  onekrponHsd. -  URL:
https://new.znanium.com/read?id=333205 (mara oOpamenus: 20.04.2020). — Pexum
noctyna: o noanucke Troml'Y.

2. lllumnosa, JI. . MaTtemaTuka : yue6. mocodbue / JL.U. [llumosa, A.E. IlumoB. — Mockaa :
NHOPA-M, 2019. — 238 c¢. — (Cpennee mpodeccuonanbHoe oOpa3oBaHue). - Tekcr :
anektponubid. - URL: https://new.znanium.com/read?1d=340085 (mara oOparieHus:
20.04.2020). — Pexxum goctyna: o noanucke Troml'V.

HHTepHET-pecypehl:

3HanuyM - https://new.znanium.com/

Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

HanmonanwsHas snekrponHas 6ubnanoreka (HOB) - https://rusneb.ru/_
MexBy30BcKas daeKTpoHHasg oubanoreka (MOB) - https://icdlib.nspu.ru/
"MBUC" (b/] nepuonnyeckux u3nanui) - https://dlib.eastview.com/browse_
OnekrpoHHas 6ubanoTeka Tromry - https:/library.utmn.ru/

9. http://www.uztest.ru/abstracts/?idabstract=14 — ¢pyHKIIMH B IIKOJIBHOM MTpOrpamMmme.

10. http://graphfunk.narod.ru/parabola.htm — rpadguku snemMeHTapHBIX (YHKIIHA.

11. http://www.math.ru — MaTemMaTHUeCKU CauT.

12. www.exponenta.ru - o0pa3oBaTelbHbII MAaTEMAaTHICCKUNA CAMT.

13. www.matematicus.ru - y4eOHbII MaTepual Mo pa3InyHbIM MaTEMATHYECKUM KypcaM.

Ilepeuenr WHPOPMANMOHHBIX TEXHOJIOTHI, MCMOJb3yeMbIX MPH OCYUIECTBJIECHUH

o0pa3oBaTe/IbHOr0 Mpouecca nmo AucuumumHe: I[lnardpopma ans 3MEKTPOHHOTO OOydeHUS
MicrosoftTeams.

NN R =
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4. KOHTpOJIb U OlIeHKA Pe3yJIbTATOB OCBOCHHS IMCIUIIIHHBI

KoHnTponb ¥ oueHka pe3ylbTaTOB OCBOEHUS y4€OHOW IUCHUIUIMHBI OCYIIECTBISETCS
IIpernoAaBaTesieM B IPOLECCE IPOBEIEHUS NPAKTHUUECKUX 3aHATHM, CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX paboOT, a TakXe BBIMOJIHEHUS OOY4YalOUMMUCS WHAWBHUIYaTbHBIX 3a/laHui,

MPOEKTOB, UCCIIC/IOBAHUM.

Pe3yabTaThl 00y4yeHus
(ocBOCHHBIC YMEHHUS1, YCBOCHHBIC 3HAHUS)

DopMbI 1 METO/IbI
KOHTPOJISl M OLIEeHKHU
pe3yJbTAaTOB 00yUYeHHsI

OcBoeHHbIC YMEHUA:

AJITEBPA

yMeTb

* BBITIOJIHATH apu(pMeTHYecKue AeUCTBUS HAJl YUCIIaMHU, COYeTast
YCTHBIE U MUCbMEHHBIE TPUEMBI, IPUMEHEHNE BBIYUCIUTEIbHBIX
YCTPOMCTB; HAXOIUTH MPUOIMKEHHBIC 3HAYCHHSI BEIMYUH U
MOTPEUTHOCTH BBIUKCICHUH (aOCOTIOTHAS U OTHOCUTEIIbHAS ),
CPaBHUBATH YMCIIOBBIE BHIPAKECHUS;

* HAXO/IUTh 3HAUCHHSI KOPHS, CTETICHH, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAKEHUN HA OCHOBE OIPEIEIICHNU,
HCHOJIB3YS IPU HEOOXOIMMOCTH BBIYUCIUTEIbHBIE YCTPOMCTBA;
MOJIb30BATHCS MPUOIMKEHHON OIIEHKOW U MIPUKHUIKON MPH
MIPaKTUYECKUX pacyeTax;

* BBITIOJIHATH IPE0OPa30BaHUs BBIPAXKECHHM, TPUMEHSISI OPMYIIBL,
CBSI3aHHBIE CO CBOMCTBAMHM CTETEHEH, JIorapru(dmoB,
TPUTOHOMETPUUYECKUX (PYHKIIMIA;

HCII0JIL30BATH NPHOOpeTeHHbIE 3HAHNS U YMEHHS B
NMPAKTHYECKOM 1eAITeJIbHOCTH U MOBCEIHEBHOM KU3HM JIJIsI:

* MPAKTUYECKHUX PacyeToB 1o (popmynam, BKIIto4ast GopMyIisl,
coJiep>Kalle CTEeNeHH, paJAuKallbl, Jorapudmbl 1
TPUTOHOMETpUUYECKUE (PYHKIIUH, UCIIONIb3YS TP HEOOXOAUMOCTH
CIIpaBOYHBIEC MaTEPHUAJIbI U IPOCTEHIINE BEIYUCIUTEIbHBIC
YCTPOMCTBA.

OYHKIUU U TPAOUKU

yMeTb:

* BBIYHCIIATH 3HAaYCHHE (PYHKIIUU 10 33/IaHHOMY 3HaYCHHIO
apryMeHTa IpY Pa3UYHBIX CIIOCO0ax 3a/1aHusl PYHKIIUH,

* ONPEENSITh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKIIHIA,
WLTIOCTPUPOBATh WX Ha TpaduKax;

* CTPOUTH TpaUKU U3YYSHHBIX (PYHKINN, WILTIOCTPUPOBATD 110
rpaduKy CBOICTBA 3JIEMEHTAPHBIX (QYHKIIHI;

* UCIIOJIb30BATh MOHATHE (DYHKUINU AJIs OMIMCAHUS U aHaJIn3a
3aBHCHUMOCTECH BEJIUYMH;

HCIO0Jb30BATH NIPHOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NPAKTHYEeCKOH JesITeJIbHOCTH U NMOBCEIHEBHOM KU3HM:

* JIJIsl OTTUCAHMSI C TOMOIIBI0 (QYHKIUH pa3InYHbIX 3aBUCUMOCTEH,
MpEJCTaBICHNS UX rpauuecKu, HHTEPIIPETAINH IPadUKOB.
HAYAJIA MATEMATHYECKOI'O AHAJIU3A

yMeTb:

HaXOAWTb MTPOU3BOHBIC AIEMEHTAPHBIX (PYHKIINH;

* MCTOJIH30BATH POU3BOIHYIO JJISl H3YUCHUSI CBOMCTB (DYHKIUH U
MOCTPOCHUS rpauKoB;

* IPUMEHSATH POU3BOIHYIO JJIs IPOBEACHUS MPUOINKEHHBIX
BBIYMCIICHU, PEIIATh 3aJa4y MPUKIIAJHOTO XapaKTepa Ha
HaXOKJCHHE HAOOJIbIIEro M HAMMEHBIIETO 3HAYCHHUS;

HUccnenosanue no teme:
«Pa3BuTHE NOHATHUS O
quCcIe)»

KonTponbnast padota Ne 1

OO0yuaromiast
camocTosITeNnbHas padboTa

KonTponbhas padora Ne 2

TecTbl camornpoBepKu

OO0yuaroriast
camocTosITeNnbHas padboTa
JudbdepennmpoBannoe
TECTHPOBaHUE
Kontponbnas padota Ne 3

Tect camonpoBepkH

[IpoBepka pe3ynbTaTtoB
HCCIIE0BAHMS IO TEME:
«IIpumenenue
MIPOU3BOAHON ISt
HCCIJIEIOBAHMSI
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* BBIYHCIISATH B IPOCTEHININX CIydasX IUIOMAIN U 00BEMBI C
HCTOJIb30BAHUEM ONPEACICHHOTO HHTETpaa;

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM JeSITeJIbHOCTH U MOBCEIHEBHOM KU3HM JIJIsI:
pelieHus NPUKIaAHbIX 33]1a4, B TOM YUCJIE COLUAIbHO-
SKOHOMUYECKUX U (U3UYECKUX, Ha HAUOOJIBIIINE U HAUMCHBIIINE
3HAUYEHMUsI, HA HAXO0XKJIEHUE CKOPOCTH M YCKOPEHHUSI.
YPABHEHMUMS U HEPABEHCTBA

yMeTh:

* pemaTh paoHaIbHbIE, TTOKa3aTeIbHbIC, TIOTapU()MHUIECKHE,
TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOAIINECS K JIMHEUHBIM U
KBaJIpaTHBIM, a TAaK)K€ aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI;

* MCIOJIH30BATh TPAPUUECKUI METOJ] peIIeHUs] YPAaBHEHUH U
HEpPABEHCTB;

* 1300pakaTh Ha KOOPIMHATHOM MJIIOCKOCTHU PEICHUsS] YpaBHEHUH,
HEPABEHCTB M CUCTEM C JIByMSI HEU3BECTHBIM U;

* COCTaBJIATh U PEIIaTh YPABHEHUSI U HEPABEHCTBA, CBS3BIBAIOIINE
HEU3BECTHBIC BEJIMYUHBI B TEKCTOBBIX (B TOM YHCJIC MMPUKIIATHBIX )
3aJ]a4ax.

HCI0JIb30BATH NPUOOPETEeHHbIE 3HAHUS M YMEHUS B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HM: JIJIS
MOCTPOEHUS U UCCIICA0BAaHUA MPOCTEUIINX MAaTEMAaTUUECKUX
MOJEIICH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

YMeTb:

* pemaTh MpoCTeiiMe KOMOMHATOPHBIC 3a/1a9U METO0OM
nepedopa, a TaKKe C UCTIOIB30BAHIUEM U3BECTHBIX (HOPMYT;

* BBIYHCIISATH B IPOCTEHUIIINX CITydasX BEPOSTHOCTH COOBITUI HA
OCHOBE IT0JICUETa YMCJIa UCXOJIOB;

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEIHEBHOM KU3HM: JJIA
aHaJIM3a peabHBIX YMCIIOBBIX JJAHHBIX, IPEACTABICHHBIX B BUJIC
TUarpaMm, rpauKoB;

* aHaM3a MHPOPMAIUH CTATUCTHYECKOTO XapakTepa
I'EOMETPUA

yMeTh:

* pacrmo3HaBaTh HA YEPTEkKaX U MOJEISAX IPOCTPAHCTBEHHbBIE
(hOpMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX ONMUCAHHUSIMH,
HM300paKCHHUSIMU.

- ONUCHIBATH B3aMMHOE PACIOJI0KEHHUE MPSAMBIX U INIOCKOCTEHN B
MMPOCTPAHCTBE, APIYMEHTUPOBATH CBOU CYXKJICHUS 00 3TOM
PaCIIOJIOKEHUY;

* aHAJIM3UPOBATh B MPOCTEUILIUX CIydasX B3aUMHOE
pacnooxkeHue 00bEKTOB B IPOCTPAHCTBE;

* 1300pakaTh OCHOBHBIC MHOTOTPAaHHUKH M KPYTJIBIE TEIIA;
BBITIOJIHATH YEPTEKH 10 YCIOBUIM 33]1a4;

* CTPOUTH IPOCTEHIITNE CEUCHHSI KyOa, MPU3MBI, TUPAMUJIBL;

* peuaTh IIAaHUMETPUUECKUE U POCTEHIIINE CTEPEOMETPUUECKUE
3a/1a4d Ha HAXOXKJCHUE TEOMETPUICCKUX BEIUYHH (JJTMH, YTJIOB,
iomanen, 00beMoB);

HCIIOJIb30BaTh MPU PEUICHUH CTEPECOMETPUYECKHUX 3a7a4
IJJAaHUMETPUIECKUE (DaKThl U METOJIBI;

byHKIIID
Kontposbnas padota Ne 4

PasnoypoBHeBas
caMmocTosITeNbHas paboTa
MIPOBEPOYHOTO XapaKTepa
OOGyuaroriast
camocTosITeNbHas paboTa
Tect camonpoBepku

JudbdepenunpoBannas
caMmocTosiTenbHast pabora

Kontponsnas padora Ne 5

TectupoBanue

Pa3HoypoBHeBas
camocCTosITeNbHas paboTa
IPOBEPOYHOTO XapaKkTepa
OO6yuaromias
caMocCTOsTeNIbHAs paboTa

TecT camonpoBepku

Kontposnbnas padota Ne 6

OO6yuaromias
caMmocTosiTeNbHast paboTa
IIpoBepka mmpoekra
«Y4uMces paccykaaTh
MIPU PEUICHUH 3a1a4 110
teme «Kpyrisie Tena».
HuddepenunpoBannoe
TECTUPOBAHHE
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* [IPOBOJUTH JIOKA3aTEIbHbIE PACCYKIACHUS B XOI€ PELLIEHUS
3aja4;

HCMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM JeSITeJIbHOCTH U MOBCETHEBHOM "KU3HU:

* 17151 UCCJIEI0BAHMS (MOIEIUPOBAHMS) HECIOKHBIX
MPaKTUYECKUX CUTyaIluii Ha OCHOBE M3yUYEHHBIX (POpMYIT U
CBOWCTB QUryp;

* BBIUMCJICHUSI 00bEMOB M ILJIOIIA ICH TOBEPXHOCTEN
IIPOCTPAHCTBEHHBIX TEJI IIPU PELICHUN IPAKTUYECKUX 3a1aY,
HCIIONB3YS TPH HEOOXOIUMOCTH CIIPABOYHUKH U
BBIYMCIIUTEJIbHBIC YCTPOWCTRA.

IIpoBepka
WHJUBUTyaJIbHBIX 3aJIaHUN
Kontponbnas padota Ne 7

Hrorosast KOHTpOJIbHAsS
paborta Ne 8.

HTorosas arrecranus
B (popme yCcTHOrO
(MUCHMEHHOI0)
IK3aMeHa
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