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1 OBIIAS XAPAKTEPUCTHUKA PABOYEH ITPOTPAMMBI YYEBHOU JJUCHUILIAHBI

1.1 ObsacTn npuMeHeHust padovei NpPorpaMmbl

Pabouas mporpamMma yueOHON TUCHMIUIMHBI SIBJISIETCSl YacThIO OCHOBHOM IpodeccnoHalb-
HOU oOpazoBatenbHO# mporpamMmMel B cooTBercTBUU ¢ @I'OC CIIO mno cnenuansaocty 19.02.12.
TexHONOTHsI MPOAYKTOB MUTAHUS )KHBOTHOTO TIPOUCXOKICHHSL.

[Iporpamma y4yeOHOM aucuMIUIMHBI «MaTteMaTHKay NpeJHa3HadeHa s U3y4eHHs B TpO-
(beccnoHaBPHBIX 00pa30BaTENbHBIX OPraHU3AIUAX, PEATU3YIOIUX 00pa30BaTEIbHYI0 MPOTPaAMMY
CIIO B npenenax ocBoenus [IIICC3 na 6a3e 0cCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma paszpadorana Ha ocHoBe TpeboBanuii @I'OC CIIO, npenbsBIIeMbIX K CTPYKTY-
pe, COepIKaHUIO U pe3ylibTaTaM OCBOCHHS YU4eOHON AMCHUIUIMHBI «MaTeMaTuka», B COOTBETCTBUU
¢ PexoMenganusiMu no opraHu3anuy NOJy4eHHs CpelHero oouiero oopazoBaHus B Ipeaeaax 0CBO-
eHus1 00pa30BaTeNbHBIX IPOTPaMM CpeIHEro MpodecCHOHaNbHOIO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obuiero oOpa3oBaHUs ¢ ydyeToM TpeOoBaHUM (efepanbHBIX TOCYAAPCTBEHHBIX 00pa30oBaTeNbHBIX
CTaHJIapTOB U IMOJIydaeMOM Ipo(ecCuy WM CIEUUAIbHOCTH CPEIHEro Mpo¢ecCHOHaIbHOro 0opa-
30BaHUS.

1.2. MecTo IMCHUILUIMHBI B CTPYKTYpe OCHOBHOI MpodeccHoHATBLHOW 00pa3oBaTeib-
HOM MPOrpaMmbl

JucnmmuimHa «MaTeMaTHKay OTHOCUTCS K 0a30BBIM JUCIUIUIMHAM yYeOHBIM TUCIIHITIHHAM
no crnemuanbHocTH 19.02.12 TexHONOTHS TPOMYKTOB MHUTAHUS JKUBOTHOTO IPOMCXOXKICHUSI.
JucuunnuHa u3zyyaercs B 1u 2 cemectpe Ha 1 kypce B 0uHO# popme 0OyueHus.

1.3. et 1 muIaHMpyeMble pe3yJbTAThI 0CBOCHUS UCHUTIMHBI

esn n 3a724n TUCHHUIIJIMHBI:

- OCBOEHHME OCHOBHBIX IPEJICTABICHUNA O MaTeMaTHKE KaK 4acTU OOIeYeTI0BEYECKON KyIbTYpHI,
YHHUBEPCAIIBHOM SI3bIKE HAYKH, MO3BOJISIOIIEM ONUCHIBATh M M3ydaTh pealibHbIE MPOLIECCH U SIBIIE-
HUS;

- pa3BUTHE JIOTMUYECKOT0, AITOPUTMUYECKOTO0 U MAaTEMaTHUECKOTO MBIIIUIEHUS;

- pa3BUTHUE CIIOCOOHOCTU CAMOCTOSITENILHO PACILIUPSTE U YIIyOIsATh MATEMaTUUECKUE 3HAHUS;

- OBJIaJICHHE YMEHUEM IIPUMEHSATH [I0JIy4YeHHbIE 3HAHUS IPU PELICHUH Pa3IMYHbIX 3a1au.

Oco60e BHMMAaHUE NPH U3Y4EHUH YU€OHON AUCHUIIMHBI YAEISAETCS:

- ()OPMHUPOBAHUIO YMEHHUS MCIIOJIb30BaTh MATEMATUYECKHE MJIEHM U METOAbI B MPO(ecCHOHAIb-
HOM JeSITeNbHOCTH;

- (OpPMHUPOBAHHUIO TOTOBHOCTH HCIIOJIb30BaTh y4EOHBIH ONBIT B MOCTPOEHUH MaTeMaTHUECKUX
Mo/ieNel, BBIIOJHEHUH HCCIIEI0BATEIbCKUX TPOEKTOB.

Pe3yabTaThl 0CBOCHUSI Y4eOHOM THCHMILIMHBI

OcBoeHnue conepxkanus ydeOHONW aucuuIuinHbl «MaremaTuka» o0ecreunBaeT I0CTUKEHUE clie-
IYIOIIMX Pe3yJIbTaTOB:

1) JMYHOCTHBIX:

—  copMHPOBAHHOCTh MPEJICTABICHUN O MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAayKH,
CPEICTBE MOJIEIIMPOBAHMSI SIBJICHUH U TIPOLIECCOB, UJIEAX U METOIaX MaTEMAaTUKU;

— TIOHMMAaHHE€ 3HAYMMOCTH MAaTeMaTHKM JUIsl HaydHO-TEXHHYECKOIo Iporpecca, cGpopMupo-
BaHHOCTh OTHOIIEHMS K MaTeMaTHKe KaK K 4YacTH OOIIeue0OBEUYeCKO KyIbTyphl uepe3 3HAKOMCTBO
C UICTOpPHEN Pa3BUTHUS MAaTEMATHUKH, SBOJIIOLIMEN MaTEMaTUUECKUX UIIEH;

—  Ppa3BUTHE JOTMYECKOI'O MBIIUICHHUS, TPOCTPAHCTBEHHOIO BOOOPAaXKEHHs, aJrOPUTMHUYECKON
KYJIBTYpBbl, KPUTUYHOCTH MBIIIICHUS HA YPOBHE, HE0OX0AUMOM it Oyaymieil npodeccruoHanbHOM
JeATeNbHOCTH, JJIs MPOJOKEHUS 00pa30BaHUs U caMO0Opa30BaHuUs;

—  OBJIaJICHME MaTeMaTUYeCKUMHU 3HAHUSMH M YMEHHUSMH, HEOOXOJIMMBIMH B TOBCEIHEBHOM
KHU3HHU, JUISI OCBOEHHUS CMEXKHBIX €CTECTBEHHOHAYUYHBIX IUCIMIUIMH M JUCHMIUIMH TpodeccHo-
HAJIBHOTO IMKJIA, JUIsl TIOJIydeHHUs 00pa3oBaHMs B 00JacTsAX, HE TPeOYOIUX YriayOoieHHOW MaTema-
TUYECKOW MOATOTOBKH;



— TOTOBHOCTH U CHOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOPAa30BAHHUIO HA MPOTSIKE-
HUU BCEH JKU3HU; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pPa30BAHMIO KaK YCIOBUIO YCHEII-
HOU MpoQeCCHOHATBHON 1 00IIECTBEHHOM IS TELHOCTH;

—  TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITETbHON TBOPUYECKOHN U OTBETCTBEHHOU JIEATEIBHOC-
TH;

— TOTOBHOCTH K KOJUICKTUBHOH pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00Pa30BATEIIh-
HOM, OOIECTBEHHO TIOJIE3HOM, Y4eOHO-HCCIIeI0BATEIIbCKOM, MMPOSKTHON U APYrUX BUAAX JCATCIh-
HOCTHU,

—  OTHOIIECHHE K MpO(eCcCHOHATBHON NEATEIbHOCTH KaK BO3MOXKHOCTU Y4acTHUsl B pEUICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOICHAIIMOHATBHBIX TIPOOJIEM;

2) MeTampeIMeTHbIX:

—  yMEHHE CaMOCTOSITEJIbHO ONPEENISIThH 1NN JACITeIbHOCTH U COCTaBJISATh TUIAHBI IEATEIbHO-
CTH; CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD; UCTIOJh-
30BaTh BCE BO3MOYKHBIE PECYPCHI ISl TOCTHKEHMSI TIOCTABJICHHBIX LIEJIEH U pean3alliy MIaHOB Jie-
SITEIbHOCTH; BBIOMPATh YCIIEUIHBIE CTPATETUU B PA3TUYHBIX CUTYAIIHSIX;

—  yMEHHE MPOJIYKTUBHO OOIIAThCS M B3aUMOJECUCTBOBATH B IMPOIIECCE COBMECTHOW JESITEIb-
HOCTH, YYUTHIBATH MO3HUIINHU APYTUX YIaCTHUKOB JIEATEILHOCTH, Y((HEKTHBHO pa3pemnarh KOHMIUK-
TBI;

—  BJIaJICHWE HABBIKAMU IMMO3HABATEIHHOM, YU€OHO-HCCIIENOBATEIBCKON M TIPOSKTHOU JIeATEIh-
HOCTH, HaBBIKAMH Pa3pemieHusl mpooyieM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOUCKY
METO/IOB PEIIEHUS MPAKTUUECKHUX 33]1a4, TPUMEHEHHUIO Pa3TUIHBIX METOI0B IMO3HAHWS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOATEIbHON WH(MOPMAIMOHHO-TIO3HABATEIHHOU J1es-
TEeITLHOCTH, BKJIFOYAsl YMEHUE OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX WH(MOPMAIIUU, KpUTHYE-
CKH OIIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO, TIOTYJAEMYIO U3 PAa3TMYHBIX HCTOYHHKOB;

—  BJAQJICHUE SI3BIKOBBIMHU CPEICTBAMU: YMEHHUE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY
3pEHUs, UCTIOJIB30BaTh AICKBATHBIE SI3BIKOBBIE CPE/ICTBA;

—  BJIaJICHWE HaBBIKAMU TIO03HABATEILHON PEQUICKCUU KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUI
Y MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB M OCHOBAaHWM, IPaHUIl CBOETO 3HAHMS W HE3HAHUS,
HOBBIX [TO3HABATEJIbHBIX 3a/1a4 U CPEIICTB ISl UX IOCTHKECHHUS;

—  IEJeyCTPEMJICHHOCTh B MOWCKAX M MPHUHATHU PEIICHUH, COOOPa3UTEIbHOCTh U MHTYUIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHHUI; CIIOCOOHOCTh BOCHPHHUMATh KPacoTy M TapMo-
HUIO MUDA;

3) mpeaMeTHBIX:

- BJIaJICHWE METOJIAMH JI0KA3aTeJIbCTB, AJITOPUTMAMH PEIIeHUs 3a/1a4; YMEeHUe (popMyIupoBaTh
ONpEe/IeTICHUsI, aKCUOMbl U TE€OPEMBI, NMPUMEHATh MX, MPOBOJUTH JIOKA3aTEJIbHBIE PACCYKIEHUS B
X0JI€ peIlICHUs 3a/a4;

- YMEHHE OIepUpOBATh MOHATHSAMH: CTENEeHb YHWCIA, Jorapudm uucia; yMEHHUE BBINOJIHATH
BBIYMCJICHUE 3HAUYCHMH M TIpeoOpa30BaHMsI BBIPAKCHHH CO CTENCHAMH U Jiorapudmamu,
npeoOpazoBaHus APOOHO-PAIMOHAIBHBIX BBIPAKEHUN;

- YMEHUE ONEpUpPOBATH MOHATUAMU: paALUOHAIbHBIC, HWPPALHUOHAIbHBIE, IIOKA3aTEIbHbBIE,
CTENEHHbIE, ToTapu(PpMUIECKHUe, TPUTOHOMETPUYECKIE YPAaBHEHHUS U HEPABEHCTBA, UX CHCTEMBI;

- yYMEHHE OINepupoBaTh TMOHATHAMH: (YHKIHS, HenpepbiBHAsS (YHKIUS, MPOU3BOJIHAS,
nepBooOpa3Hasi, OMPENCICHHBI WHTErpall; yYMEHHE HaXOJWUTh MPOU3BOJHBIE DIEMEHTAPHBIX
(GYHKIHHI, UCTIONB3ys CIIPAaBOYHBIE MaTEPHUAIbl, UCCIEAOBATh B MPOCTEUIINX CIydasxX (yHKIIMH Ha
MOHOTOHHOCTh, HaXOJWUTh HAauWOOJbIINE W HAUMEHbIINE 3HaYeHHS (QYHKIHHA, CTPOUTH Tpaduku
MHOTOYJIEHOB C UCIOJIb30BAaHUEM allapara MaTEMAaTUYECKOTO aHalIHM3a; MPUMEHATh MPOU3BOIHYIO
MIpH PEUISHUH 3aJ1a4 Ha JIBUKEHHE; peliaTh MPaKTHKO-OPUEHTUPOBAHHBIC 331a4i HAa HAUOOJIbIINE U
HaWMEHbIIINE 3HAYEHUs1, HAa HAX0XK/I€HHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

- yMEHHE OIEepUpOBaTh MOHATHIMH: palHOHANbHAs (QYHKIHS, TOKazarenbHas (yHKIHS,
CTeTeHHass (YHKIHUA, Jorapudmuueckas (QyHKIUS, TpUTOHOMeTpuueckue (yHKIuu, oOpaTHbBIE
(GyHKIMH; YMEHUE CTPOUTH TpadUKy M3YUECHHBIX (YHKIIMH, UCIOJIB30BaTh TpaduKu MpU U3ydEeHUN
MPOLIECCOB U 3aBUCHMOCTEH, MpU pEHICHHH 3a]ad M3 JAPYruX y4eOHBIX NMPEeIMETOB U 3a7ad W3
pealbHOM JKU3HH; BRIpaKaTh (POpMyIaMHu 3aBUCHUMOCTH MEXY BEIUYUHAMU;



- YMEHHUE pellaTh TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLIEHTHI, 01 U YacTH,
Ha JBIKEHHE, paboTy, CTOMMOCTH TOBAapOB M YCIYI, HAJIOTH, 3a/a4d U3 OOJIACTH YIPaBICHHS
JUYHBIMA M CEMEHHBIMHM (PMHAHCAMH); COCTABIIATH BBIPAKECHUSA, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHCTEMBI 10 YCIOBUIO 33JIa4M, UCCIIEIOBATh [I0JIyU€HHOE PELICHUE U OLIEHUBATh I1PaBA0I0A00HOCTh
pe3yJIbTaTOB;

- YMEHHE OIEepPHpOBATh MOHATUSAMH: cpenHee apupMeTHyecKoe, MenuaHa, HauOoJipliee M
HauMEHbIIIee 3HAaYCHUs, pa3Max, AUCIIEPCHs], CTAaHIAPTHOE OTKIOHEHUE YUCIIOBOro HabOpa; yMeHue
W3BJICKaTh, WHTEPIPETHPOBATh WH(OpPMAIMIO, NMPEACTABICHHYIO B Ta0lWIax, Ha IuarpaMmax,
rpaduKax, OTPayKAIOIIYI0 CBOMCTBA pEaIbHBIX MPOLIECCOB U SBICHHUMN; MPEACTABIATH HH(POPMAITUIO
C TOMOUIbIO TaOMUI] W JWarpaMM; HCCIIEOBATh CTATUCTHYECKHE JaHHBIE, B TOM 4YHCIE C
MIPUMEHEHHEM I'papUUECKUX METOJ0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHUE OIEepPUPOBATh MOHATUSAMU: CIy4dallHBIA ONBIT U cly4yailHoe CcOObITHE, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS; YMEHUE BBIYUCIIATH BEPOSITHOCTh C UCIOJb30BaHUEM I'pahUUECKX METOOB;
MPUMEHSTH (OPMYJIbl CJI0KEHUS U YMHOKEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (DaKThl U POPMYIIBI
IIpU PEIIeHUH 3a7ay; OLIEHWBATh BEPOSTHOCTU PEaJbHBIX COOBITUI; 3HAKOMCTBO CO CIy4allHbIMHU
BEJIMYMHAMU; YMEHUE IMPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJIICHUSIX;

- YMEHHE OINEepUpPOBATh MOHATHUAMM: TOYKA, MpsAMasi, MIOCKOCTh, MPOCTPAHCTBO, JIBYTPaHHBIN
YT0J1, CKPELUBAIOLIUECS TIPSIMbIE, MTapajIeIbHOCTh U NEPIEHIUKYASIPHOCTD MPSAMBIX U INIOCKOCTEH,
Yroia MEXAy MpSMBIMH, YroJdl MeXAy NOpSIMOW U IUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTIMH,
paccTossHHE€ OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAYy MNPSAMBIMU, PAcCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHME UCIOJb30BaTh IPU pPEIIEHUWH 3a/ad HU3ydeHHble (aKThl U TEOPEMBbI
IUTAaHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAOIIEr0 MUPA;

- yMEHHE ONEepUpOBaTh MOHATUAMHU: MHOTOTPAHHUK, CEYEHHE MHOTOTpPaHHUKA, KyoO,
napajiesienune]l, npusMa, nupamua, Gurypa u MoBEpPXHOCTh BpAlllEHMs], LIMIMHJIP, KOHYC, LIap,
cdepa, ceueHHs GUTyphl BpalleHUs, IIOCKOCTh, Kacaromascs chepsl, MUINHAPA, KOHYyca, IUIOIa/b
MOBEPXHOCTH MHMpPaMHJbl, TNPU3MBI, KOHyca, LMIMHIApA, IUlomanb cdepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO MapajuieNenunesia, NUpaMUabl, NPU3Mbl, LIIMHApPA, KOHyca, IIapa; yMEHHUe
n300pakaTh MHOTOTPAHHUKHM M TIOBEPXHOCTH BpAILlEHUS, UX CEYEHUS OT PYKH, C IOMOUIbIO
YEepPTEKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CPEJICTB; YMEHHE pacHo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PacllO3HaBaTh [IPABUIIbHbBIE MHOTOI'PaHHUKH;

- yYMEHHUE OIIepUpOBaTh MOHATUSAMU: JABHKEHHE B IPOCTPAHCTBE, I0J00HBIE (UIYpHl B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOILIEHHUE IJIOIIAJACH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX QUIyp
IIPU PELICHUH 3a/ay;

- YMEHHE BBIUUCIIATh F€OMETPUYECKHUE BEJIUUUHBI (JUIMHA, yroJ, IUIOIab, 00beM, IJIOLIAlb
MIOBEPXHOCTH), UCIOJIb3Ysl U3yYEHHbIE (POPMYIIBI U METOBI;

- YMEHHE ONepUpPOBaTh MOHATHSIMMU: NPSIMOYIOJIbHAS CUCTEMa KOOPIUHAT, KOOPAUHATHI TOUKH,
BEKTOpP, KOOpDAMHATBI BEKTOPA, CKAISPHOE INPOM3BEIEHHE, Yol MEXKIY BEKTOpaMHu, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOpAa Ha YHUCIO; HAXOJUTh C IOMOILIbI0 H3YYEHHBIX (OpMYyI
KOOPAMHATBI CEpeIMHbI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMsI TOUKAMU;

- yMeHHe BbIOMpATh MOAXOSIIMN HM3y4eHHBIH METOJ JUIsl PELIeHUs 3a/auyM, paclo3HaBaTh
MaTeMaTtuyeckue (akTbl U MaTeMaTHUYeCKUEe MOJETN B MPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHUE IPHUBOJUTH IPUMEPBl MAaTEMaTHYECKUX OTKPBITHMM POCCHUMCKOW UM MHUPOBOM
MaTeMaTH4YECKON HayKH.

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00y4YarOIUNACS 10/KeH 3HATD!

- pOJIb MaTeMAaTUKU B HAayKe, TEXHHUKE, SKOHOMMKE, MH(OPMAIIMOHHBIX TEXHOJOTHSIX U
IIPAKTUYECKON JESATENBHOCTH;

- TIOHATHE KOPHS n-0M CTENEHU, CBOWCTBA PAIUKAJIOB U IIPABUJIa CPABHEHUSI KOPHEH;

- TIOHATHE CTETIEHHU C ICHCTBUTENBHBIM IOKA3aTEIEM;

- oIpeJiesieHue TPUTOHOMETPUUECKUX (PYHKLIUH U MOHATHE OOPATHBIX TPUTOHOMETPUUYECKUX
dyHKmii;

- OCHOBHBIE (POPMYJIBI TPUTOHOMETPUH;

- ornpeesieHue (PyHKIMU, CBOMCTBA JIMHEHHOHN 1 KBaApaTUYHON (YHKITHI;

- TIOHATHE HETPEPHIBHOM NMepHoINYecKOi (PyHKIMH, pa3pbIBHOM EepHOINYECKON QyHKINY;



- IIOHATHUE MPOU3BOJIHOM, €€ MEXaHUYECKUN U TEOMETPUYECKUNA CMBICI;

- IOHATHE UHTETpaJla U IIEPBOOOPA3HOM;

- IpOCTEHIINE CBEICHUS O KOPHSX aIreOpandeckuxX ypaBHEHMM, MOHATUS MCCIEA0BAHUS ypaB-
HEHUH U CUCTEM ypaBHEHUII;

- OCHOBHBIE IOHATHUS KOMOMHATOPHKHY;

- IPEJCTABIIEHNE YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKU;

- onpezeneHus, IPU3HAaKU U CBOMCTBA MapajlIebHbIX U IEPIEHANKYISPHBIX IJIOCKOCTEH.

B pe3ynbpTaTe 0CBOEHUS NUCHUIUIMHBI 00yJaroluics J0JIAKeH YMeTh:

- BBINOJHATH PacdeThl 0 GOpMyIIaM, COACPIKAINM PaIUKaIIbl, CTCIICHH,

- BBINOJHATH NMPEOOpPA30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM, MPUMEHATH (HOPMYIIHI,
CBsI3aHHbIE CO CBOMCTBaMM CTENEHEH, Jorapudmos;

- TNPUMEHEHHE OCHOBHBIX (DOPMYNI TPUTOHOMETPHUU IPH BBIYMCIEHUU 3HAYEHUs] TPUTOHOMET-
PUYECKOTO BBIPaKEHUS U YIPOLIEHHE €T0;

- pemiarh mpocTeilline TPUTOHOMETPHUUECKHE, TIOKa3aTelbHbIe, Jorapu(pMUIecKie ypaBHEHUS
1 HEPABEHCTBA;

- TNPOBOJUTH UCCIEIOBAHUE JTUHEHHON, KyCOUHO-IMHEMHOM, TPOOHO-ITMHENHON 1 KBaJgpaTHy-
HOM (YHKUUN; CTPOUTH UX IpaUKH;

- NPOBOJUTH C MOMOIIBIO IPOU3BOAHOM HCCIeN0BaHUs (DYHKIINH, 3aJaHHOM hopMyIToi;

- pemiath NpakTUYECKUE 3a/1a4l Ha 00pabOTKY YMCIOBBIX JAHHBIX, BBIYUCIATH UX XapaKTepH-
CTHKU;

- OIHKCHIBaTh PAcCTOSTHUE OT TOYKH J0 IMJIOCKOCTH, OT MPAMOM /10 MIOCKOCTH, MEXKIY MIOCKO-
CTSIMH, MEXY CKPELIMBAIOIIUMUCS PSIMBIMHU, MEXIY MPOU3BOIBHBIMU (PUTYpaMU B IPOCTPAHCTBE.



2 CTPYKTYPA 1 COJAEP KAHUE YUEBHOM TUITUILIVHBI

2.1 O0beM yueOHO# TMCUUNJIMHBI M BUAbI Y4eOHBIX 3aHATHI

Bup yueOHoi Harpy3kn Obnem
4acoB
MakcumaibHasi ydeOHasA Harpy3Ka (Bcero) 202
Oo0s13aTesibHas AyIUTOPHAA yueOHAasi HArpy3Ka (Bcero) 184
B TOM YHCIIE:
JIEKIINU 62
MIPaKTUYECKUE 3aHATUS 122

He npenycmor-

CamocTosiTesibHAsA padoTa 00y4aroerocs pEHO

He npenycmor-

KoncyabTanun
Y 1 peHo

IIpome:xxyTouHas aTTecTallUM MPOBOANTCA B hopMe IK3aMeHa 18

2.2. TeMaTHYeCKUIl MJIAH U COAePIKAHUE TUCIUIITIHHBI

HaunmeHoBaHue Conep:kanne y4eGHOro MaTepuasa, NPaKTHYECKHe O6bem yacoB
pa3iesIoB U TeEM 3aHATHS

Cemectp 1

Pa3znen 1. Beenenne. PazBurie moHsITHSA 0 YHCJIE

Tema 1.1. Jlexknus 1
Beenenne. PasBu- |1|MartemMaTika B Hayke, TEXHHKE, dKOHOMHKE, WH(POPMAIMOHHBIX
THE NOHSATHUSA O TEXHOJIOTUAX U MMPAKTUUYECKOM AesTenbHOCTH. Llenu u 3amauun usy- 2
yucie YeHHUS MAaTeMAaTHKH Tpu ocBoeHuU mpodeccuit CIIO u crenuans-
vocter CIIO. Lenbie uncia. Llensie 1 parmonansHbIe ynca. Jlei-
cTBUTEIbHBIC yncia. KommiekcHele uucia. IIpuOImKeHHbIC BbI-
YUCIICHMSL.

IpakTuyeckne 3ansiTus 1, 2

1|Apudmerndeckue ASHCTBUS HAT YUCTAMH. 2

Haxoxaenue mpuOIVbKEHHBIX 3HAYSHUH BEJTMYUH M ITOTPEIIHO- 2
2|creit BeUHCIIEHHs (aOCOMIOTHOM M OTHOCHTENBHOM), CpaBHEHUE
YHUCIIOBBIX BBIPAKCHHUIA.

Paznen 2. KopHu, crenenu u Jiorapu@msol

Tema 2.1. Jexkuus 2

Kopnu, crenenn, |1 . .
Jorapudmbl KopHu HaTypasnbHOl CTeNeHM U3 uMclia U uX cBoifcTBa. CTenenu ¢

palroHaNbHBIMUA MOKA3aTENsIMHU, UX cBoiicTBa. CrenmeHu ¢ neil-
CTBHUTEIBLHBIMH ITOKA3aTENSIMU 2

Jleknus 3 2
[Tpeobpa3oBanne WppaMOHATIBHBIX U CTEHEHHBIX BBIPAKECHHU.
Onpenenenne morapudma ugucina. OCHOBHOE JorapuhmMuIeckoe
TOXJeCTBO. JlecsITHUHBIC M HATYpaJIbHBIE JIOTapH (MBI

[E=Y

Jexkuusn 4 2

1|IIpaBuna apeiictBuii ¢ norapudmamu. Ilepexox k HOBOMY OCHOBa-
Huto. [IpeoOpa3oBanue nokazaTenbHbIX BbipakeHHid. [IpeoOpaso-
BaHHUE JOrapu(pMUIECKHX BBIPAKEHUH.

IIpakTuueckue 3ansatun 3,4,5, 6,7, 8

1|Berunciienue u cpaBHEHHUE KOPHEH. 2

2|HaxoxeHune 3Ha4eHUH CTeleHeld ¢ palOHaJbHBIMUA TOKa3aTes- 2
mu. CpaBHenue creneHeid. [IpeoOpa3zoBanue BeIpakeHUH, conep-
JKAIIUX CTEHEHH.

3|Brimonnenne pacyeToB ¢ paankanamu. Pernenne nppanroHalbHBIX 2
ypaBHEHUM.

4|Haxoxxaenue norapudma 1o npou3BoJbHOMY OCHOBaHUIO. Berumc- 2
JICHUE U CpaBHEHHUE JIOrapr(MOB.




o1

[lepexon ot omHOr0 OCHOBaHUS K Ipyromy. JlorapudmupoBanue u
TIOTEHLPOBAHUE BBIPAYKEHUI.

6

Pemenne mokaszarensHBIX ypaBHeHWi. Pemenme norapupmude-
CKHUX YpaBHECHUM.

Pazaen 3. [IpsiMble M IUIOCKOCTH B TPOCTPAHCTBE

Tema 3.1. Jlexknus 5
HMapamneabnocTs |1/B3aumHoe pacrnonokeHue JIByX NpsAMbIX B mpocTpaHcTse. [lapai-
NPSIMBIX ¥ TJIOCKO-| |JIEbHOCTH MPSAMBIX. B3anuMHoe pacronoxeHne npsMod U IITOCKO-
crei ctu. [lapamnensHocTh mpsiMOM M 1uiockocTH. IlapamienbHOCTb
IJI0CKOCTER. B3aumHoe pacnonoxeHue npsaMoi u riockocty. [la-
paJIENbHOCTh OPSIMOM U IIOCKOCTH. [lapanienbHOCTh MIIOCKO-
cTel.
MpakTuueckue 3anaTusa 9, 10
1|IIpu3HaKku B3aUMHOI'O PACIIOJIOKEHUS NPSIMBIX. YTOJ MEXIY Ipsi-
MbIMHU. [Ipu3HaKK mapasuienbHOCTH MPSIMBIX.
2|llpu3Haxy 1 cBOWCTBA MapajIEIbHOCTH MPSIMOI U TIJIIOCKOCTH, Ma-
PpaJUIEIBHOCTH IIOCKOCTEN.
Tema 3.2. Jlexkuus 6
Hepnenauxkynsp- |1(IlepreHauKyISpHOCTh TPSAMOM M IUIOCKOCTH. IlepreHauKyassp u
HOCTh NIPSIMBIX U | |HAaKJIOHHAs. YIoJd MEXIy HpSIMOA M IUIOCKOCTBbIO. JIByrpaHHBIN
IJIOCKOCTEMH yroi. Yron Mexay IIocKocTAMU. [lepneHIMKyIapHOCTh MII0CKO-

CTEM.

MpakTuueckue 3ansaTusa 11, 12

1

IIpu3Hak nepreHuKyISIPHOCTH IPSIMOM U IJIOCKOCTH. Teopema o
NPSIMOM MEPIIEHAMKYIIIPHOM K IIJIOCKOCTH.

2

IleprieHAUKYIISIp U HAKJIOHHAS K MJIOCKOCTH. YTOJ MEXKIY IPSMOM
U TJIOCKOCTHI0. Teopema o Tpex mnepneHaukyispax. IIpusHak u

CBOMCTBA NEPHEHANKYISIPHOCTH MIJIOCKOCTEH.

Paznen 4. KoopauHaThl 1 BEKTOPHI

Tema 4.1.
IIpamoyrogabHas
cucTeMa KOOpau-
HAT B NPOCTPaH-

CTBe

JI

exuus 7

1

IIpssMoyronbHas (IekapToBa) CHCTEMa KOOPAWHAT B TIPOCTPAHCTBE.
®dopmyna pacCTOSHUN MEKIY TOUKaMHU. YpaBHEHHE cepsl, TUI0C-
KocTH U npsimoii. KoopauHaTel BekTopa. YToi MexXay BEeKTOpaMmHu.
[Ipoeknus BekTopa Ha och. CKaISIpHOE MPOU3BEIEHNE BEKTOPOB.

IIpakTHueckoe 3aHsaTHE 13

1

HekaptoBa cucremMa KoopauHaT B mpocTpaHcTBe. KoopauHaTtel
TOYKU. BbIuMciieHHuEe pacCTOSSHUN MEXAYy TOUYKAMHU. YPABHEHHUE
chepsl, TIIOCKOCTH U IIPSIMOH.

IIpakTnyeckue 3ausaTus 14, 15

1

[lonstue BexkTopa. PaBencrtBo BekTopoB. Momyins BekTopa. Cio-
JKEHWE W BBIYMTaHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIO.
Pa3nokeHne BeKTOpa 1o HalpaBIICHHUSIM.

2

Koopnunatel BekTopa. JlelicTBUS C BEKTOpaMU, 3aJaHHBIMH KOOpP-

quHataMy. CKaJIIpHOE IPOU3BEICHUE BEKTOPOB.

Paznen 5. OcCHOBBI TPUTOHOMETPHU

Tema 5.1.
OcHOBHBIE TPUTO-
HOMeTpHYecKue
TOXKECTBA

JI

ekunus 8

1

Panuannas mepa yria. BpamatensHoe nsuxeHue. CHHYC, KOCH-
HYC, TAHT€HC U KOTaHTeHC uyncna. Popmynsl npuseneHus. Gopmy-

761 caokeHusi. Popmyssl yaBoeHus. PopMyIbl TOJIOBUHHOIO yIiIa.

JI

exunusa 9

1[ITpeobpasoBanye NPOCTEHIINX TPUTOHOMETPUIECKHX BbIPAXKCHHIL.

IIpakTuueckue 3anaTus 16, 17

1

Panuanubiil MeTon M3MepeHHsl YIIIOB BpalleHHs U CBSI3b C rpaayc-
HOW Mepoil. OCHOBHBIE TPUTOHOMETpUUECKHE ToxKAecTBa. 11peod-
pa3oBaHUE CyMMBI TPUTOHOMETPHUYECKHX (YHKUIUH B MpOH3BEle-
HUe, npeo0pa3oBaHue MPOU3BENCHNUS TPUTOHOMETPUUYECKUX (PYHK-
LIU{ B CYMMY.

Hpeo6pa3OBaHI/1e BI:Ipa)KeHPIfI, COACPKAINX TPUTOHOMETPHUICCKUC

hyHKITII




Hroro B cemectpe

52

Jlexnn 18
[IpakTuueckue 3aHATUSL 34
Koncynpranuu -
CamocTosTenbHas padoTa -
Cemectp 2
Tema 5.2. Jexmus 10 2
Tpuronomerpude- |1|06paTHble TPUIOHOMETPHYECKHE (YHKIMHM: apPKCHHYC, apKKOCH-
CKHe YPaBHEHMA M | |HyC, apKTaHreHc. IIpocTeiiime TpuroHoMeTpu4eCKue ypaBHEHU .
HEPaBCHCTBA Jexknus 11 2
1|Meroapl pelIeHAs] TPUTOHOMETPUYECKUX YypaBHeHuUM. IIpoctei-
1€ TPUTOHOMETPHUECKIE HEPABEHCTBA.
MpakTuueckne 3ansaTus 18, 19 20
1|Bbruncienre oOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIHIA: apKCH- 2
Hyca, apKKOCUHYyCa, apKTaHTreHca. PenieHue mpocTelIlnX TpUro-
HOMETPUYECKUX YPAaBHEHUI.
2 |PemeHrie TpPUrOHOMETPUYECKUX YPaBHEHUH. 2
3|Pemenre mpocTeHIIMX TPUTOHOMETPHUECKHX HEPABEHCTB 2
Paznen 6. ®ynkuun u rpapukn
Tema 6.1. Jlexuus 12 2
@®Oynxkuud, ux | 1|Oyukiun. O61acTs onpeneeHus 1 MHOYKECTBO 3HAYEHHUH; rpaduK
CBOIicTBa U rpa- ¢dyHKIMYU, TOCTpoeHHe TpauKOB QYHKIMHN, 3aJAHHBIX Pa3IUIHBI-
puxn MH CIIOCO0aMH.
Jexkmusa 13 2
1|Cpoiicta ¢yHkuHH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb,
OIpaHUMYEHHOCTb, IEPHOANYHOCTb. IIpOMEXyTKH BO3pacTaHUs U
yOBIBaHUs, HAUOOJbIIEE U HAaUMEHbIIIEE 3HAYCHUS, TOUKU IKCTpe-
myma. ['paduueckas uarepnperanus. ApubMETHISCKUE ONepalun
Haq Gyakiuamu. CinoxHas QyHKIUS (KOMIO3HIIHS).
IpakTuueckue 3ansaTus 21,22
1|IIpumeps! 3aBUCHMOCTEN MEKIY NTEPEMEHHBIMU B PEATbHBIX IIPO- 2
L[eccax U3 CMEXHbIX AucuuIuivH. Onpenenenue pyHkuui. Ilo-
cTpoeHune u uTenne rpadukoB pynkuuid. MccnenoBanmne QyHKIm.
2 |CBoiicTBa ITMHEHHOI, KBaApaTHIHON, KyCOYHO-THHEWHOH, TpOOHO- 2
TUHEWHOW (PyHKITHH.
Tema 6.2. Jlexknus 14
Crenennble, noKa- | 1|OnpeneneHre TPUrOHOMETPHYECKHX (DYHKIIUI, HX CBOWCTBA U
3aTeJbHbIE, Jora- | rpaduxu. OnpeneneHre CTeeHHoN (PyHKINH, ee CBONCTBA U Tpa- 2
pupmMuUeckue u (hukm.
TpuroHomerpuue- |Jlekuus 15
ckne pyHkumn. |1 |Onpenenenne NoKa3aTenbHOM (YHKIUHU, €e CBOHCTBA U IPa(UKH. 2
OGparHble TpUro- Onpenenenwe gorapummuaeckoil GyHKINH, €€ CBOWCTBA U rpadu-
HOMeTpHYecKue KH.
GyHkuuu IpakTuyeckue 3anustus 23,24,25
1|IIpeoOpa3oBanus rpa)uKOB TPUTOHOMETPHYECKUX M CTEICHHBIX 2
(GyHKUMI: napauienbHbIN IEPEHOC, CHMMETPHUSI OTHOCUTEIBHO
ocell KOOpIMHAT U CHMMETPHS OTHOCHTENBHO Havaja KOOpAHHAT,
pacTsHKEHHUE U CKAaTHE BAOJIb OCEH KOOPAMHAT.
2|IIpeoOpazoBanust rpaKoB MOKa3aTENbHBIX (QYHKIWI: apai- 2
JIeTbHBINA MTEPEeHOC, CAMMETPHSI OTHOCUTENIFHO OCEH KOOPAMHAT U
CUMMETPHS OTHOCHUTENIFHO Hayana KOOPAWHAT, PACTSKEHUE U CKa-
THE BJIOJIb OCEH KOOPAUHAT.
3|IIpeobpazoBanus rpaukoB JorapuGMuiecKix GyHKIHUHI: napai- 2
JIETbHBINA [TePEeHOC, CAMMETPHS OTHOCUTEIIBHO OCEH KOOpAMHAT U
CHUMMETPHsI OTHOCUTENBHO Havyajga KOOPIUHAT.
Pazgen 7. MHOrorpaHHUKH U KpYIJible TeJjia
Tema 7.1. Jlexknus 16 2
Muororpanuuku |1[lTousitue MHororpannuka. [Ipusma. [psiMast 1 HAKJIOHHAs [IPU3MA.




|HpaBI/IJ'II)Ha$I npusMa. [lapamienenunen. Kyo.

Jexnusa 17 2
2|IIupamupa. IIpaBunbsHas nupamuaa. Y cedueHHas nupamuaa. Terpa-
37p.
[pakTuyeckue 3anaTus 26,27
1|Pemenue 3a1a4 Ha HAXOKACHUE DIIEMEHTOB MTPU3MBI U ILTOIA TN 2
IIOBEPXHOCTH IIPU3BL.
2 |Pemmenue 3aa4 Ha HAXOXKIACHHUE PJIEMEHTOB MTUPaMUIBI U TUIOMIA N 2
IMMOBCPXHOCTHU IMUPAMU/IBI.
Tema 7.2. Jlexuus 18 2
Tena u mosepxno- | 1 ITununap. OcHOBaHKE, BHICOTA, OOKOBas MOBEPXHOCTH, 00pa3yro-
CTH BpallleHUsl miasi, pazBeptka. OceBble ceueHMsl U CeYeHUs TTapaljiebHbIe OCHO-
Banuto. Konyc. OcHoBaHuUe, BBICOTa, OOKOBAsI MIOBEPXHOCTH, 00pa-
3yrolnas, pa3Beptka. YceueHHbldd konyc. [llap u chepa, nx ceue-
Hus. KacarenbHas 0cKkocTh K chepe.
MpakTuueckue 3ansaTus 28,29,30
1|Pemenne 3a1a4 Ha HAXOXKICHUE IIEMEHTOB ITUJIMH/IPA U KOHYCA. 2
2|Penenue 3a/1a4 Ha HAXOXKICHHE DJIEMEHTOB 1apa U c(ephl. 2
3 |Pemrenue 3a1a4 Ha HAXOXKJIEHHE DJIEMEHTOB Iapa U c(epsl. 2
Tema 7.3. Jlexuus 19
H3mepenust B reo- |1/06bem u ero nsmepenne. @opmyiisl 06bemMa Kyda, MpIMOYToib-
MeTpuHn HOT'O MapajulelieNuIieNia, pyu3Mbl i IuarHApa. Gopmysel o0bema
nupaMuipl U KoHyca. @opMyJibl IIOU[AAN TOBEPXHOCTEN IIUIIMH-
Ipa u konyca. @opmyiisl 00beMa miapa u miomaau chepsl. [Tomo-
6ue ten. OTHOIIEHUS TUTOMIAAeH TTOBEPXHOCTEH U 0OHEMOB T10-
OOHBIX TEJI.
IpakTuueckoe 3ansaTue 31,32
1|Brraucnenrie 00€MOB U TIIOMIAIN TOBEPXHOCTH MPU3MBI, THpPa- 2
MU/IBL.
2|Berancienue 00beMOB | IIJIOIIAIM TTOBEPXHOCTH KOHYCA, IAIHH- 2
Ipa, mapa.
Paznen 8. Hauana MaTeMaTH4ecKoOro aHajin3a
Tema 8.1. Jlexuus 20 2
IocienoBarenbno-|1|Crioco0bl 3aaHnsl U CBOWCTBA YHCIIOBBIX IOCIIEIOBATEIBHOCTEH.
CTH [ousTre o mpenene mocienoBarenbHocTH. CyllleCTBOBaHUE Ipe-
Jleia MOHOTOHHOW OTpaHWYeHHOW mociemaoBaTensHocTH. CyMMu-
pOBaHHE TIOCIENOBaTENbHOCTEH. becKOHEeYHO yOBIBaOImas TIeo-
MEeTpUYecKasi IPOTPECCHs U ee CyMMa.
IIpakTHueckoe 3ausiTue 33,34,
1|YucnoBasi mocieqoBaTENbHOCTD, CIIOCOOBI €€ 3a/aHusl, BBIYHCIIE- 2
HY€ YWIEHOB IocliefgoBaTenbHocTd. [Ipeaen mocienoBaTensHOCTH.
2|beckoreuHo yOBIBaIOIIast TeOMETPUIECKas IPOTPECCUs 2
IpakTuueckue 3ansaTus 35,36,37
1|IIpon3BogHas: MEXaHUYECKUN M TE€OMETPUUYECKHA CMBICT IIPOM3- 2
BOJHOW. YpaBHEHHE KacaTeabHON B 00IIIeM BHUJIE.
2|lIpaBuna u dopmynsl nuddepeHINpoBaHus, TabIUIa TPOU3BOA- 2
HBIX DJIEMEHTapHBIX (PyHKITHI
3|Brrunciienue npon3BOAHON KOMITO3UITUN (PYHKITHH. 2
Tema 8.3. Jlexuus 21 2
IIpumenenue npo- |1 TIpousBosanbie 00paTHOH GYHKIMK U KOMITO3uIMK GyHKIuH [Tpu-
U3BOIHOI MEHEHUE MPOU3BOJAHON K MCCIICMOBAHUIO QYHKIMHA M MOCTPOCHUIO
rpaduKoB.
Jlexuus 22 2
1|Bropas npousBonHasi, ee reOMETpHYECKUN U (PU3MYECKUN CMBICIT.
Haxoxxaenue ckopoctu ais mpotecca, 3aJaHHOro GopMynoi 1
rpaduKoM.
MpakTuueckue 3ansarus 38,39,40
1|UccnenoBanne GyHKIUH C TOMOIIBIO POU3BOIHON. 2
2|Vcnionp3oBaHne MPOM3BOAHON ISl HAXOXKJICHUST HAWIy4Iero pe- 4




MICHUA B MNPUKIAAHBIX 3aJaydax. HaXO)KIleHI/IC HauOOIBIIEIO0 H
HaMMCHBIICTO 3HAUCHU U SKCTPEMAJIbHBIX 3HAUCHHUH (PYHKHI/II/I

Paznen 9. UuTerpan n

€ro npuMeHeHue

Tema 9.1.

JI

exknus 23

IlepBooOpa3nas u
HHTErpal

1

[lepooOpasnass u wunHTerpan. Popmyna Hrerorona-Jlelioauna.
[Tpumepsl npuMeHEHNs HHTErpaita B QU3UKE U TCOMETPHU.

MpakTuueckue 3ansaTus 41,42 43

1

Brruucnenve nHTerpanos u nepBoodpasHeix. Teopema HproToHa-
JletibHuNA.

2

IIpuMeHeHue onpeneneHHOro HHTerpaia s HaX oK ASHUS IIo1a-
J1 KpUBOJIMHEWHOMN Tpalenuu

3

IIpuMeHeHue oNpeneeHHOro HHTErpala JUisl HaXO0XACHUS TUIOIA-
JI1 KpUBOJIMHEWHOMN Tpalennu

Paznen 10. KomGunaropnka

Tema 10.1. Dae-

JI

exnusa 24

MEHThI KOMOUHA-
TOPUKU

1

OCHOBHBIC TOHSTUS KOMOMHATOPUKH. 3aJaud HA TMOJCYET YHcia
pa3MelleHuni, mepecTaHoBoK, coueranuii. ®opmyna 6uHoma Hero-
toHa. CBolcTBa OMHOMHUAILHBIX KOY()(UITEHTOB.

MpakTuueckue 3ansaTus 44,45 46

1

[IpaBua komOuHaTOpUKH. Pa3memienns, codeTaHus U mepecTa-
HOBKH.

Pemenne koMOMHATOPHBIX 3a7ad.

Pazgen 11. Dneme

2
H

Thl TCOPUH BepOﬂTHOCTeﬁ M MAaTEMATHYECKOIi CTATUCTHKH

Tema 11.1.

eknus 25

JJleMeHTBI TEOPHH
BEPOSITHOCTEM

JI
1

CoObITHE, BEpOSTHOCTH COOBITHS. TeopeMbl CII0KEHHS BEPOSTHO-
creil. TeopeMbl YMHOKEHUST BEPOSITHOCTEN

IpakTuueckue 3anaTus 47,48,49

1

Kitaccudeckoe omnpeznenenne BepoSTHOCTH, CBOWCTBA BEPOATHO-
CTel, TeopeMa 0 CYMME BEPOSITHOCTEM.

2

Pemenme 3amay Ha MpUMEHEHUE TEOPEM YMHOXKEHHUS BEPOSITHO-
CTel.

Pemennve 3ama4 Ha MpIMEHEHNE TEOPEM CIIOKEHUS B YMHOKEHUS
BEPOSATHOCTEH.

Tema 11.2.

JI

exkuus 26

DJIeMeHThI MaTe-
MATHYeCKO# cTa-

1

Ilonatue o 3amadyax mMaTeMaTH4YeCKOM CTaTUCTUKH. ['eHepasibHas
COBOKYITHOCTb, BBIOOPKa, cpefiHee apru(pMEeTHIECKOe, MefaHa.

THCTUKH

IIpakTuueckoe 3ausaTue 50,51,52

1

IIpencrapienre BEIOOPOYHBIX JaHHBIX B BUJEC BAPHAIIMOHHOTO Psi-
na.

2

Brruucnenue cpenaero apuMeTun4ecKoro, MeHaHbl

Paznen 12. YpaBHeHus1 U HepaBeHCTBA

Tema 12.1.

JI

exnusa 27

YpaBHeHus U cU-
cTeMbl YPaBHEHHUIl

1

ParnonansHble, MppallMoOHaIbHbIE, IOKA3aTEIbHBIC U TPUTOHOMET-
pHUYECKHE YPABHEHUS U CHCTEMBI.

exnuda 28

JI
1

OCHOBHBIE TIPUEMBI PEIlIeHHs YpaBHEHUN (pa3liokeHHe Ha MHOXKH-
TENTH, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJACTAHOBKA, rpadUuecKuii
METO.)

IIpakTuyeckue 3ausaTus 53, 54,55

1

Pemennie mpocTednx pannoHaIbHBIX, HPPALMOHAIBHBIX, TOKa3a-
TEJBbHBIX U TPUTOHOMETPHUUECKUX ypaBHEHUI

2

Hcnons3oBanue MCTOAOB PCHICHUA PpallMOHAJIBHBIX, HWPppaluo-
HaJIbHBIX, MMOKAa3aTCIIbHBIX U TDUTOHOMCTPUYCCKUX ypaBHeHI/Iﬁ

Tema 12.2.

JI

exnuda 29

HepaBenctBa

1

PaLII/IOHaJ'H)HBIC, HUppalOHAJIbHBIC, ITOKA3aTCIIbHBIC U TPUT'OHOMCT-

PUYUCCKNEC HCPABCHCTBA U IPUCMBI UX PCHICHUS.

I[pakTuueckoe 3ansaTue 56,57,58

1|PCH_ICHI/IC PalMOHAJIBHBIX W HPPALUOHAIBHBIX, IMO0KAa3aTCIIbHLIX




HEPaBCHCTB.

2 |Pemenre uppauoHAIBHBIX TPUTOHOMETPUYECKIX HEPABEHCTB. 4
Tema 12.3. Jlexknus 30 2
Hcnoan3oBanue Meron unTtepBasioB. M300paxkeHne Ha KOOPAMHATHON IIOCKOCTH
CBOWCTB M rpadu- |1|MHOXeCTBA pelIeHni yPABHEHHI U HEPABEHCTB C JIBYMs TIEPEMEH-
KOB (DYHKIUI IPU | |HBIMU.
peumiennu ypaBHe- | [Jleknus 31 2
HMii M HEPABEHCTB | |PelieHye CHCTEM ypaBHEHHI M HEPABEHCTB C JBYMs MEPEMEHHBI-
MH.
IpakTuyeckoe 3ansiTue 59,60, 61
Pemienne ypaBHeHHMI ¢ HMCHONB30BAaHHEM CBOWCTB U TpaduKoB 4
(hyHKIMI
2 Pemienrie HepaBeHCTB C HCIIONBb30BAHHUEM CBOWCTB M TpaduKOB 2
(dyHKIM
Hroro B cemectpe 150
Jlexnn 44
IIpakTrueckue 3aHATUA 88
Koncynpranuun -
[MpomexyTounas aTrectanus B GopMe IK3aMeHa 18

CamocrosTenpHas paborta

Bcero

202




3 YCJIOBHUS PEAJIM3ALIUU ITPOI'PAMMBI JULTUTIJIIMHBI

3.1. TPCGOBaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIbHO-TEXHUIECCKOMY o0ecneYeHuI0

Ne Bug yuebHoii paboTs HanmMeHoBaHue crieriuaibHBIX OCHaIIEHHOCTh CIICIUATBHBIX
MOMEIIECHUN U ITOMEICHUN I MIOMEIIEHUN U ITIOMEIICHUN I
CaMOCTOSITEINBHOM paboThI CaMOCTOSTEIbHON PabOThI

1 JlekunoHHBIC 3aHATUSL | YueOHAst aymuTopus Ajs mpoBe- | Aymutopuss Ha 160 mocamouHbIX
JICHUSI 3aHSATHH JIGKIIMOHHOT'O | MECT O0OpyZOBaHa CICIHATU3UPO-
TUNA, 3aHATHA CEMUHApPCKOTO | BaHHOM y4eOHOH MeOenblo: CTOoM
THIA, KypCOBOTO IMPOCKTUPOBA- | MpEMojaBaTeis, CTOJN ayIUTOPHBIN,
HUs  (BBIIOJIHGHUS KYPCOBBIX | JJaBKM  ayJUTOPHBIE,  MHKPO(OH
paboT), TPYNIOBBIX W WHAMBH- | KOH()EPSHIUOHHBIH — 1 IIT., MUK-
IyaJdbHBIX KOHCyNbTalui, Te- | mep Mackie — 1 mir., ycunurens — 1
KYIIEro KOHTPOJIA W MPOMEKY- | IIT., KOHJCHCATOPHBIA MUKPO(OH —
TOYHOH aTTECTAlU 1 mT., 3KpaH MPOEKIMOHHBIM — 1
(ayoumopus Ne 3218) mit., npoekrop ACER X1278H — 1
Camapckas o6n., 2.Kunenw, n.e.m. | mWT., CHCTEMHBIA OJIOK — 1 wIT., MO-
Yemo-Kunenvexuii, yi. Cnopmus- | autop Acer — 1 mit.
Has, 0.84
YuebHast aymuTopus Ui TpoBe- | YdueOHas aymutopus Ha 144 moca-
JICHWsS] 3aHSATUH JIGKIIMOHHOTO | MOYHBIX MecTa o0opyjaoBaHa Clie-
TUIA, 3aHATHA CEMHUHAPCKOrO | HUAJIM3UPOBAHHON yueOHOH Mebe-
THIIA, KYPCOBOIO MPOEKTUPOBA- | JIbIO:
HUs (BBITIOJHEHUS KYPCOBBIX pa- | CTOJNBI 6-TH MECTHbIC YYCHUYECKHE —
00T), TPYNIOBBIX W HWHAWBUAY- | 24 mIT.;
QNBHBIX KOHCYJBTAIMH, TEKyIle- | JIaBKH — 24 mIT.;
ro KOHTPOJA W TPOMEKYTOYHOH | ocka ayauTopHas — | mT.,
aTTecTaruu 9KpaH HACTeHHBIH —1 mT.;
(ayoumopus 3245) MOOUITEHBIN MYJIBTHMETUHHBIN TTPO-
Camapckas  o6n., . Kunenw, | exktop BENQ PB 8250-1 miT.;
n.e.m. Yemo-Kunenocxuii,  ya. | HOyTOyk Asus M51K -1 mrr..
Cnopmusnas, 0.8A.

2 [Ipaktuueckue 3aHs- | KaOuner maTemaTnkm VYuebHast ayauropus Ha 32 MoCalOYHBIX

THS (ayoumopus Ne 3307) MECT YKOMILICKTOBaHHAs CIICIHATH3U-

pOBaHHOW MeOenblo (CTONBI, CTYIbS,
y4eOHas I0CKa), TEXHHYECKHMH Cpel-
cTBaMH 00ydeHHUs (TIIEpEeHOCHBIE MPOEK-
TOp, SKpaH, HOYTOYK) W TUIaKaTaMIL

Kabuner maremaTuku
(ayoumopus Ne 3311)

YueOHast ayauropus Ha 38 mOCaI0YHBIX
MECT YKOMIDUIEKTOBaHHAs CIELHAIN3H-
poBaHHOW MeOenbl0 (CTONBI, CTYIIBA,
yueOHass HOCKa), TEXHHYECKUMH Cpen-
cTBaMH 00y4deHHs (TIEPEHOCHBIE MPOEK-
TOp, SKpaH, HOYTOYK) W TUIaKaTaMIL




3.2 UudopManimoHHOe obecnieyeHue 00yueHust

OcHoBHas1 JIUTepaTypa

1. Bynneik, I'. M. COopHuEK 33124 ¥ ynpakHeHHi 1o Beicuield matrematuke / . M. Bynabik.
— 2-e¢ m3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 332 ¢. — ISBN 978-5-507-46820-1. —
Texkcr : omextpoHHbli // Jlamp © anekTpoHHO-OMOnmorewynas cucrema. — URL:
https://e.lanbook.com/book/321182. — Pexwum goctyna: it aBTOPH3. MOJIb30BATEIICH.

2. Knénos, A. B. Maremaruka. KpaTkuii Kypc Jiekuuii u mpaktudeckue 3amanus / A. B.
Knénos. — Cankr-IlerepOypr : Jlans, 2023. — 140 ¢. — ISBN 978-5-507-45190-6. — Texkcr :
AIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OUOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/292874. — Pexum moctyma: 1yis aBTOPH3. M0JIb30BATEICH.

JonoHUTEILHASI IUTEPATypPa

1. Bynapik, I'. M. COopHUEK 3a1a4 ¥ ynpakHeHH 1o Beiciield Mmatematuke / . M. Bynabik.
— 2-¢ m3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 332 ¢. — ISBN 978-5-507-46820-1. —
Texct : onekrponublt //  Jlanb © anekTpoHHO-OuMOmmoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/321182. — Pexwum gocTyma: it aBTOPH3. MOJIb30BATEIICH.

2. babuuesa, U. B. /luckperHas maremaTuka. KOHTpoIupyromme MaTepuaibl K TECTHPOBA-
uuto / U. B. babuueBa. — 2-e m3x., crep. — Cankr-IlerepOypr : Jlans, 2023. — 160 c. — ISBN
978-5-507-47112-6. — TexkcT : 37eKTpOHHBINA // JIaHb : 3JEKTPOHHO-OMOIIMOTEUHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/329546. — Pexwum fgoctyma: it aBTOPHU3. MMOJIb30BaTENCH

3. I'annueBa, A. B. /luckpernas matematuka / A. B. 'anudeBa, A. B. 'anudeB. — CaHkT-
[etepOypr : Jlanp, 2023. — 116 ¢. — ISBN 978-5-507-46190-5. — Tekcr : anexTpoHHsIii // JIaHs :
aNIeKTpOHHO-O0nbmmoTeunas cuctema. — URL: https://e.lanbook.com/book/327338. — Pexum no-
CTymMa: JUIs aBTOPH3. TOJIb30BaTEICH.

4. Jlucnukun, B. T. Maremaruka B 3amavax ¢ pemenusmu / B. T. Jlucuukun, U. JI. Coino-
Beiunk. — 10-e uzm., crep. — Cankr-Ilerepoypr : Jlanp, 2023. — 464 c¢. — ISBN 978-5-507-
46662-7. — Texkct : amekTpoHHbIN // JlaHb © 3nmekTpoHHO-OMOIMOTEUHas cucrema. — URL:
https://e.lanbook.com/book/314798. — Pexxum mocTyma: 1uis aBTOPH3. MOJIb30BATEICH.

5. Pemenne 3amau mo marematuke. [IpakTHKyMm UIsi CTYJEHTOB CpPEIHUX CIEIHATbHBIX
yueOHbIX 3aBeneHuii / B. B. M'ap6apyk, B. U. Ponun, 1. M. ConosbeBa, M. A. IlIBapi. — 2-¢ u3j.,
ucnp. — Cankr-IlerepOypr : Jlanp, 2023. — 416 c. — ISBN 978-5-507-45993-3. — Tekcr : amek-
TPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOIMOTeUHAs cucreMa. — URL:
https://e.lanbook.com/book/292952. — Pexum mocTyma: i aBTOPH3. MOJb30BATEICH.

6. Tyran6aeB, A. A. OcHoBHI BbIcHIeii MaTeMaTuku. Yacteb 1 : yueOHuk mis cro / A. A. Ty-
ranOaeB. — Cankt-IletepOypr : Jlanp, 2021. — 312 c¢. — ISBN 978-5-8114-6374-9. — TekcrT :
AICKTPOHHBIN /l Jlanp : 3JICKTPOHHO-OMOINOTEYHAS cucreMa. — URL.:
https://e.lanbook.com/book/159503. — Pesxxum foctyma: s aBTOPHU3. MOJIb30BaTEIIEHH.

IIporpammHoe obecnieyenue

- OnepannonHnas cucrema Windows XP 1 mporpaMmbl, BXOZSIIHE B CTaHAAPTHYIO IIOCTaBKY
Windows; Ilaket oducusix nporpamm MicrosoftOffice XP (Word XP; Excel XP; Access XP; Pow-
erPoint XP).

- IIporpammsl s paboTsl ¢ rnobaneHO#M cethio Internet (Internet Explorer; Outlook Ex-
press; Telnet).

- [Iporpammbl anTUBHpYCHOM 3amuTsl JaHHBIX KAV 6.0 min DrWEB 4.33.

- UnTerpupoBanHas cucteMa mporpamMupoBanus TurboPascal unn ABCPascal.

Ilepeyens HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM U PO ecCHOHANBHBIX 023 JaHHBIX

1. Hanuonaneneiii nugposoii pecypc «PykoHT» (35IeKTpOHHBINA pecypc) — Pexxum no-
cryma: Www.rucont.ru
2. DnekTpoHHO-0MOIMoTeuHas cuctema «Jlaub» (D1eKTpoHHBINH pecypc) — Pexum no-

cryma: wWww.lanbook.com
3. Cucrema snekTpoHHOro oopazoBanus CI'AY: http://mod0.ssaa.ru



http://www.rucont.ru/
http://www.lanbook.com/
http://mod0.ssaa.ru/

4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA YYEFHOU JAUCHUILIAHBI

KOHTpOJIB " OLCHKA PE3yJIbTAaTOB OCBOCHUA AHUCHUINIMHBI OCYHICCTBIIACTCA MPCoaaBaTCiicM B

MpoIiiecce MPOBEICHUS MPAKTUUECKUX 3aHATUH.

PesysbTaThl 00y4eHus
(ocBOEHHBIE YMEHMS, 0CBOCHHBIE 3HAHMSA)

@®opMBbI U METOIbI KOHTPOJISI U
OLlEHKH
pe3yJbTAaTOB 00y4YeHust

Ymenus:

- BBINOJNHATH pacuerbl mo ¢GopMyliaM, COIEpXKAIlUM pPaJUKabl,
CTETIeHU;

- BBINOJNHATH MPeoOpa30BaHUsl YMCIOBBIX W OYKBEHHBIX BBIpake-
HUH, NPUMEHSATh (POPMYJIbI, CBSI3aHHBIE CO CBOMCTBAMH CTEIICHEH,
JIOrapuQMOoB;

- NpPUMEHEHUE OCHOBHBIX ()OPMYJ TPUTOHOMETPUU TP BBIUHCIIE-
HUW 3HAYEHHUS] TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOIIEHHE
€ero;

- pelaTh NPOCTEUIINE TPUTOHOMETPUYECKUE, TTOKA3ATENIbHbIE, JIO-
rapupMUUecKue YpaBHEHHS U HEPaBEHCTBA;

- TPOBOJUTH UCCIIECIOBAHUE JTUHEHHOW, KyCOUYHO-IIMHEHHOH, ITpoo-
HO-JINHEWHOW W KBaJIpaTUIHON (QYHKIHIL, CTPOUTH UX IpaduKH;

- MPOBOAWTH C TOMOIIBIO MPOM3BONHOW HCCIeNOBaHU (YHKIINH,
3aJ]aHHON (HOPMYIION;

- pemath IpaKTUYECKHe 3aJlayd Ha 00pabOTKY YMCIOBBIX JaHHBIX,
BBIYHCIISATH UX XapaKTEPUCTUKH;

- ONHUCBIBaTh PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, OT IPSAMOM 10
IJIOCKOCTH, MEXAY INIOCKOCTSIMH, MEXYy CKPEIUBAIOIMUCS TIPS~
MBIMH, MEX/Y IPON3BOJILHBIMU (PUT'YpaMH B IPOCTPAHCTBE;

- BBIYMCIATH O0BEMBI M IUJIOIIAAM MOBEPXHOCTEH MHOrOrpaHHU-
KOB U TeJ BPalIcHUS.

Tekymuidi KOHTPOJb. 3KCIEPTHAS
OLICHKA BBIIIOJHEHUS WHIAUBUIYallb-
HOI'O 3aJaHus, TECTOBOTO 3aJaHUf,
BCE BUJBI OIIPOCA.

IIpomeskyTOYHAsi aTTeCcTALMSA: DK-
3aMeH

3HaHus:

- polb MaTeMaTUKH B HayKe, TEXHHKE, YKOHOMHKE, MH(popManu-
OHHBIX TEXHOJOTUAX U IPAKTHYECKOH esTENbHOCTH;

- IOHSTHE KOpHS n-OM CTENEHM, CBOMCTBA PaJHUKaJOB M IPaBHIIA
CpaBHEHHUS KOPHEH;

- IOHSTHE CTENEHU C ACHCTBUTEIBHBIM I10KA3aTENEM;

- OmpeneneHrne TPUTOHOMETPUIeCKnX (DYHKITUI U MOHATHE 00paT-
HBIX TPUTOHOMETPUUYECKUX (YHKIIHIA;

- OCHOBHBIE (pOPMYJIBI TPUTOHOMETPUHY;

- ompeneneHne (GYHKINHN, CBONCTBA JIMHEWHON W KBaAPATHIHON
(dhyHKIHH;

- TOHATHE HENPEPhIBHON MepHoanYecKoi (DYHKITH, pa3phIBHOM
TIepUOANYECKON (DYHKITHH;

- TMOHATHUE MPOU3BOIHOM, €€ MEXaHUUYECKHUM U F€OMETPUYECKUI
CMBICTI;

- TOHSTHE MUHTErpaja u nepBooOpa3HoM;

- NOpOoCTEHIIHME CBENEHHA O KOPHAX anreOpandecKux ypaBHEHHH,
MOHATHS UCCIISAOBAHUS YPABHEHUI 1 CUCTEM YpaBHEHH;

- OCHOBHBIE IOHATHUS] KOMOMHATOPHUKHY;

- NPEeICTaBIICHHE YUCIIOBBIX JAHHBIX U UX XaPAKTEPUCTHKU;

- onpeneneHus, NPU3HAKU U CBOMCTBA MapajieJbHbIX U MEpIeH IH-
KYJISIPHBIX TJIOCKOCTEH;

- IOHATHUS] MHOTOI'PAHHUKOB U TEJ BPAILECHUS;

- GopMybl A7 BEIYMCIEHHUST 00BEMOB M TUIOMIAACH MOBEPXHOCTEN
MHOTOTPaHHUKOB U TeJ BPAILICHUSI.

Texymuii KOHTPOJIb!
- YCTHBIA U MMCBMEHHBIN OMpOoC;
- OKCIIEpTHAs OIIEHKA BBIMTOIHEHHS

WHIWBUYabHOTO 3aJlaHHs, CaMo-
CTOATEILHOMN paboTEHI;
- TECTUPOBAHHE.

HpOMe)KyTO‘lHaﬂ aTTeCTalms: OJOK-
3aMCH




Pabouas mporpamma IUCUMILIMHBI pazpaboTaHa Ha ocHOBEe DenepaabHOro

rOCyJapCTBEHHOT0 00pPa30BaTEIHLHOTO CTaHapTa CPEAHETO 0011eT0 00pa30BaHUS

Pa3paboTtyux:
npenojasarenb kadenpsl «['yMaHUTapHbIE U

€CTECTBEHHOHAYUYHbIE JUCLIUILIUHEIY,
Mapuna EsrenseBna EBmnarosa %M/

3aBenyrouuit kadenpoi
«['ymanuTapHslie u
€CTECTBEHHOHAYYHbIE AUCLIUIUIMHBIY,

KaH[. IeJl. HayK, JOLEHT,
Haranbs BnagumuposHa [IynoBkuHa % —

COI'JTACOBAHO

PyxoBopurens OITOIT CITO

KaHJ. C.-X. HayK, IOIIeHT,
Taresna Hukonaesna PomanoBa M

W.o.navyansHuka YMY .
Mapuna BukroposHa bopucosa @,W 6o,
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