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1. MACIIOPT IPOI'PAMMBI YUEBHOM JUCHUAIIJINHBI
MaTtemaTuka

1.1. losicHUTEJIbHAA 32N CKA

[Iporpamma o61mieoOpa3oBaTeIbHON YueOHON MMCIUILIMHBEI MaremaTuka
npeaHa3HayeHa JJIsi M3Y4YeHHs MaTeMaTHUKU B AJIATBIPCKOM TEXHOJOTUYECKOM
KoJuiepke  MuHoOpa3zoBanHus UyBaimiuu, peaiu3yroneM o0pa3oBaTEIbHYIO
porpaMmy CpeaHero ooOmero oOpa3oBaHUS B TMpeAeiax OCBOCHUS OCHOBHOU
npodeccuonansHoi oOpazoBatensHoil mporpammel CIIO (OITOIT CIIO) na 6aze
OCHOBHOTO 00IIIeT0 00pa30BaHus MPH MOATOTOBKE KBATU(UIIUPOBAHHBIX PabOUnX,
CITYXKallKX.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuit DPI'OC cpemgHero
o01ero o0pa3oBaHusi, NPEAbIBISEMbIX K CTPYKTYpE, COACPKAHUIO U pE3yJibTaTaM
OCBOCHHMsI y4eOHOM NUCHUIUIMHBI MaTemaTuka, B COOTBETCTBHHM C NPUMEPHOMN
nmporpamMmoit 0011e00pa3oBaTeibHON Yy4eOHOW AMCIHUIUIMHBL MaremaTuka s
poecCHOHANIBHBIX 00pa30BaTENbHBIX OpraHu3aliid, ¢ y4eToM TpeOOoBaHUMN
dbenepalbHbIX TOCYIapCTBEHHBIX 00pPa30BATENbHBIX CTAaHAAPTOB MO TMOJy4yaeMOM
npodeccun.

ConepxaHue mnporpamMMbl  MaTeMaThKa HalpaBJICHO Ha JIOCTUKECHHE
CHEQYIOIINX LeJIei:
* obecnieyeHrue chOPMUPOBAHHOCTU MPEJICTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;
* o0ecrneueHre chOPMUPOBAHHOCTHU JIOTUUECKOTO, aJITOPUTMUUECKOTO U
MaTeMaTHYECKOT0 MBIILJICHUS;
* obecrnieueHre cHOPMUPOBAHHOCTH YMEHHUM NMPUMEHSTH MOJTYyUYCHHBIC 3HAHUS TIPU
pEUIEHNHU Pa3JInYHbIX 33/1aY;
» obOecreueHre C(HOPMUPOBAHHOCTH IMPEJCTABICHUN O MaTeMaTHUKEe KaK 4YacTh
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM
OMUCHIBATh U U3yYaTh PEAJIbHBIEC MPOLECCHI U SIBJIICHMUS.
B mnporpamMmy BKIIOYEHO COJlEp’KaHUEe, HaIpaBieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHITUH, HEOOXOMUMBIX 1Jisi KadecTBeHHOro ocBoeHust OITOIT
CIIO Ha 6a3e ocHOBHOTO 00IIEero oOpa3oBaHUs C MOJYYCHHUEM CPEIHEro OOIIero
oOpa3oBaHus; Ha OCBOCHHE MPOTPaMMbl MOJATOTOBKH KBaJIU(UIIMPOBAHHBIX
pabouux, CIy>KalluXx.
[Iporpamma y4yeOHOW AUCHUIUIMHBI MaTemMaTuka pacKpbhIBaeT COAEpKaHUE
y4eOHOro MaTepuaia, IOCJIeI0BaTeIbHOCT, €r0 HU3YyYeHUs, paclpeeieHue
y4eOHBIX YacoB, TEMaTUKy pedepaToB, WHIUBHUAYAJIbHBIX MPOCKTOB, YUYUTHIBAS
crenu@uKy MporpaMm MOJArOTOBKH KBATU(PUIIUPOBAHHBIX PAOOUUX, CIIyKaIUX.
1.2. O6mas xapakTepucTUKA y4eOHOI TMcUMILIUHBI MaTemMaTuka
Marematuka siBisieTcss (pyHIaMeHTaIbHOW 0O0Ie00pa3oBaTeIbHON NUCIIMILIMHON
CO CIIOKHMBIIMUMCS YCTOWYMBBIM COJIEp’)KaHUEM M OOIMUMHU TpPeOOBAHUSIMHU K
MOATOTOBKE 00YJArOIITHXCS.
Coneprxkanre y4eOHOW NUCIMIUIMHBI pa3pab0TaHO B COOTBETCTBUHU C OCHOBHBIMHU
CoJIep KaTeIbHBIMU JTMHUSMU 00Y4YSHUSI MAaTEMATHKE:



* anreOpanyeckasl JIMHUSA, BKJIIOYAONIAs CUCTEMATH3AIMI0 CBEICHUI O YHMCIaXx;
U3yYeHUE HOBBIX M 000O0IIEHHE paHee M3y4YEHHBIX orepanuil (Bo3BelCHUE B
CTENIEHb, M3BJCUYCHHE KOpHS, JIorapudMupoBaHUE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHT'€HC U 0OpaTHbIE K HUM); U3yYE€HUE HOBBIX BUOB YMCJIOBBIX BBIPAXKEHUHN U
dbopMys; COBEpILIEHCTBOBAHME MPAKTUYECKUX HABBIKOB U  BBIYMCIUTEIHLHOU
KyJbTYphl, PAcCUIMPEHHE U COBEPIICHCTBOBAHUE alre0panyueckoro ammapara,
chOpMHPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro IMPUMEHEHHE K PEIICHUIO
MaTeMaTHYECKUX U MPHUKIAIHBIX 33/1a4;

* TeOopeTUKO-(YHKIIMOHAJIbHAS JIMHUA, BKIIOYAIONIAsS CHUCTEMATHU3alHMIO |
paciMpeHne cBeeHU 0 (QYHKIUAX, COBEPIICHCTBOBAHHE IPaUUECKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMH HJACSIMH M METOJaMH MaTEeMaTHYeCKOTO aHaiu3a B
o0beMe, TIO3BOJISIOLIEM HCCIENOBaTh JJIEMEHTapHble (YHKIMM U peuaTh
IpoCTeiIre TeoMeTpudIecKkue, PU3nIecKue U Jpyrue MpuKiIaIHble 3a/1a4H;

* JIMHUS YpaBHEHUN W HEPABEHCTB, OCHOBAaHHAsl HA TIOCTPOCHUM M UCCIIEIOBAHUU
MaTEeMaTHUECKUX MOJIEJICH, MepeceKaromascs ¢ anreOpanyeckodl UM TEOpeTHKO-
(YHKIIMOHAJIBHOW JIMHUAMM W BKJIOYAIOIIAas pa3BUTHE U COBEPIICHCTBOBAHUE
TEXHHUKH alredpandeckux npeoOpa3zoBaHUM AJis pelIeHUs YpaBHEHHM, HEPAaBEHCTB
U cucteMm; (OPMUPOBAHUE CIIOCOOHOCTU CTPOUTH M HCCIENOBAaTh MPOCTEUILIHUE
MaTeMaTHYECKUE MOJEIIU MPHU PEIIEHUH MPUKIAJAHbIX 3a7a4, 3a/1a4 U3 CMEKHBIX U
CHEeLMAJIbHBIX AUCLHUILINH,

* TEOMETpUYECKas JIMHUS, BKIIOYAIONIAs HATJSIAHBIE TPEICTaBICHHUS O
POCTPAHCTBEHHBIX (PUTypax M M3yUYEHHE X CBOMCTB, (HOPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPaXEHMS, pPAa3BUTHE CIIOCOOOB T'E€OMETPHUECKHUX
U3MEPEHHI, KOOPAWHATHOTO ¥  BEKTOPHOTO  METOAOB  [UIsl  PEIICHUS
MaTEeMaTHYECKUX U MPHUKIAJIHBIX 334,

* CTOXacTWYecKas JHMHHS, OCHOBAaHHAas Ha Pa3BUTUM KOMOMHATOPHBIX YMEHUH,
peaCcTaBICHUN 0 BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaloIllero Mupa.

[Ipu ocBoenun mnpodeccuu CIIO 08.01.26 Mactep mo peMoHTY U
OOCITy’)KMBaHUIO HMH)KEHEPHBIX CHUCTEM IKWJIMIIHO-KOMMYHAJIBHOTO XO35HCTBa
(TexHUYeCKU MPOPUIb) MAaTeMAaTHKA SIBISETCS NPO(OUILHON MUCIMIUIMHON |
U3ydaeTcs yriryOJIeHHO.

1.3. MecTO y4eOHO# TUCHUILIUHBI B Y4eOHOM IIaHe

YyeOHas aucruruiiHa MaTtemaThka SBISETCS  YYeOHBIM — TPEeaIMETOM
oOs3aTenbHOM TpenMeTHOM obnacth Marematuka u  uHpopmatuka PI'OC
cpeaHero oo1iero oopa3oBaHusl.

B AnaThIlpcKOM TEXHOJIOTMYECKOM KoJulemke MunoOpazoBanus YUysammu,
peanuzyonieM o0pa3oBaTeIbHYIO MPOrpaMMy CpeIHero o0IIero oopa3oBaHHs B
npenenax ocBoeHus OIIOII CIIO na 6a3e oCHOBHOro 001Iero oOpa3oBaHUf,
ydeOHas TUCIUITIMHA MaTemaTuka M3ydaeTcs B 00Ie00pa3oBaTEIHbHOM IIUKIIE
yueoHoro tutana OIIOII CIIO na 6a3e ocHoBHOro o6miero oOpa3oBaHHs C
MOJIYYCHUEM CPETHEro 00IIero 00pa3oBaHusI.

1.4. Pe3yJbTaThl 0OCBOCHUSI Y4eOHOM AUCHUIIIMHBI

OcBoeHue cofepkanusi ydeOHOM nuciuiuinHbel MaTtematuka oOecreunBaer

JOCTHKEHHUE CTYIEHTaMU CIICAYIOIIUX Pe3yabTaTOB:



* JIUYHOCTHBIX:

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YHHUBEPCAJIbHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U MPOLIECCOB, UAESIX U METOIAX
MaTeMaTUKH;

— MOHMMaHWE 3HAYUMOCTM MATEMAaTUKH JIsI HAyYHO-TEXHHUYECKOTO Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHUS K MaTEMaTHUKE KaK K YacTH OO0IIeUeTIOBEYECKOU
KyJbTYpbl 4YEPE3 3HAKOMCTBO C HCTOPUEH pPa3BUTHUA MATEMATUKH, 3BOJIIOLUEH
MaTEeMaTHUYCCKUX UICH;

— pa3BUTHE JIOTMYECKOIO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHHUS,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTU MBIIIJICHUS HA YPOBHE, HEOOXOAUMOM
U1 Oy ytien mpodecCuOHaTBHOU A TEILHOCTH, TS TIPOJAOJIKEHUS 00pa30oBaHUs
U caMO00Opa30BaHMUS;

— OBJIaJICHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOJUMBIMU B MO-
BCEIHEBHOM KU3HMU, JIJI1 OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JUCHUILINH U
JUCIUTUINH NMpodheCCUOHATBHOTO IUKJIA, JIJIS OJIyYeHHs 00pa30BaHus B 00J1aCTX,
He TpeOyIOUUX YIIIyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;

— FOTOBHOCTbh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YMCJIE CaMOOOpPa30BaHUIO,
Ha TPOTSHDKEHUWUM BCEW JKU3HU; CO3HATEIBHOE OTHOLIEHHE K HENPEPHIBHOMY
0o0pa30BaHMIO KaK YCJIOBUIO YCHEIIHOM NpopecCHOHaIbHOW U OOLIECTBEHHOMN
JEATEIIbHOCTH;

— FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIbHOM TBOPYECKOW M OTBETCTBEHHOM
NEeSATEIbHOCTH;

— FOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOH,  Y4EOHO-HCCIIEI0BATEIbCKOM,
MPOCKTHOM U JPYTUX BUJIAX ACATEIbHOCTH;

— OTHOILIEHHE K NMPO(EeCCHOHATBHOMN AESITEIbHOCTH KaK BO3MOXKHOCTH Y4YacTHUs B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0iem;

* MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOATENIbHO OMPENEIATh e ACSATEIbHOCTA U COCTABIIATh IUIAHbI
JEATEIIbBHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH AESATEIbHOCTh, HMCIOJIb30BATh BCE BO3MOYKHBIE PECYpChl IS
JOCTUKEHHUSI TIOCTaBJICHHBIX I€JIel M pealu3aluy IJIAHOB JAESATEIbHOCTH;
BBIOMPATh YCIEIIHBIE CTPATErNH B PA3IMUHBIX CUTYAIUSX;

— yMEHHUE MPOJYKTUBHO O0IIAThCS U B3aUMOCICTBOBATH B MPOLIECCE COBMECTHOM
JEATEeIIbHOCTH, YIYUTHIBATD MO3UIIUN JPYTUX YUACTHUKOB JICITEIILHOCTH,

3 peKkTUBHO pa3zpemaTh KOH(MIWKTHI; — BJIAJICHUE HABbIKAMH IMO3HABATEJIHHOM,
y4eOHO-UCCIEeI0BATEIBCKON U MPOEKTHOM NESITEIbHOCTH, HAaBBIKAMH pa3pelleHus
npo0seM; CHOCOOHOCTb M TOTOBHOCTh K CaMOCTOSATEIbHOMY MOHMCKY METOI0B
pelIeHrs MPAaKTUYECKUX 3a7a4, IPUMEHEHUIO PAa3IMYHbIX METOJI0B MTO3HAHUS;

— TOTOBHOCTH UM CIIOCOOHOCTh K CaMOCTOATENbHON WH(OpMaAIMOHHO-
MO3HABATEILHON JIESITEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
WUCTOYHHUKAX WH(POPMAIIUM, KPUTUYECKH OICHUBaTh MW HWHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJIYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;



— BJAJEHUE SI3BIKOBBIMHU CPEICTBAMU: YMEHHUE SCHO, JIOTUYHO M TOYHO M3JIararb
CBOIO TOUYKY 3pPEHUs, UCIIOJIb30BaTh A/ICKBATHBIC S3BIKOBBIE CPEACTBA; — BJIAJCHUE
HaBbIKaMU MIO3HABATENbHOMN pe(IeKCUU KaKk OCO3HAHUS COBEPIIIAEMBIX JIEHCTBUI U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YyIbTAaTOB U OCHOBAHUMW, TPAHUL] CBOETO 3HAHMSI
Y HE3HAHWSI, HOBBIX IT03HABATENIBHBIX 337a4 U CPEACTB IS UX JTOCTHKCHUS;

— LIEJICYCTPEMIIEHHOCTh B MOMCKAaX WU MPUHATUHU PELIECHUI, COOOpa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUMN; CIOCOOHOCTb

BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IpeIMEeTHBIX:

—c(hOpMHpPOBAaHHOCTh TMPEACTABICHUI O MaTeMaThKe Kak 4YacTd MHPOBOM
KyJIbTYphl M MECTE€ MATEMAaTHKM B COBPEMEHHOW LMBWIM3ALUHU, CIIOCO0AX
ONMCAHUSA SIBJICHUN PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(popMUPOBAHHOCTH MPEACTABICHUI O MATEMATHYECKHUX MOHATUAX KaK
BOKHEHIIUX MATEMATHYECKUX MOJECIIAX, IMO3BOJIIIOIIMX ONMCHIBATH U U3y4aTh
pa3HbIe MPOLIECCHI U SBJICHU;

-[IOHUMAHHUE BO3MOXKHOCTH AKCHOMATHUYECKOIO IIOCTPOCHHUS MAaTeMaTHYECKUX
TEOPHU;

— BIAJEHUE METOJAMM [I0KA3aTEIbCTB U AJTOPUTMOB pPEILICHUs, yYMEHUE HX
IIPUMEHSATD, IPOBOJUTH JI0KA3aTEIIbHBIE PACCYKIACHHUS B X0I€ PELICHUs 3a1a4;

—BJAJICHUE  CTAHJAPTHBIMM  IPUEMaMM  PEIICHUSA  PAUMOHAIBHBIX U
VUPpaLMOHAIBHBIX, TOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YHCJIE JUISl TIOMCKA IIYyTH PEIICHUS U WUIIOCTPALMM PELICHUs YPABHEHHU U
HEPABEHCTB;

— c()OpMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHITUSAX MaTEMATHYECKOTO
aHaJau3a U UX CBOWMCTBAX, BJIAJECHUE YMEHUEM XapaKTEPU30BATh OBEAEHUE
(GYHKIUI, HCIONB30BAHME TMOJYYEHHBIX 3HAHUW JUId ONMCAHUA W aHalIMu3a
pEaNIbHBIX 3aBUCUMOCTEN;

—BJIQJICHUE OCHOBHBIMHU IIOHATUSAMH O INIOCKMX M IHPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, X OCHOBHBIX CBOMCTBAX;

C()OPMUPOBAHHOCTh YMEHMSI PACIIO3HABATh TE€OMETpUYECKHE (Urypbl Ha
yepTekax, MOJAEIAX U B PEAIbHOM MHUPE;

OPUMEHEHUE U3YYEHHBIX CBOHCTB TeoMmMeTpuyeckux @uryp u dopmyn s
peleHns reOMETPUYECKUX 3a7a4 M 33]1a4 C IPAKTHYECKUM COJIEPKAHUEM;

— c(hopMUPOBaHHOCTb MPEACTABICHHUI O MPOLIECCAX U ABIECHUSAX, IMEIOLIUX
BEPOSATHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHPE,
OCHOBHBIX IMOHATHSX DJIEMEHTAPHON TEOPHUH BEPOSATHOCTEW; YMEHHW HAXOAUTH U
OLICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUNA B MPOCTEUIIUX MPAKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

— BJIQJICHUE HABBIKAMM HMCIIOJIb30BaHUS F'OTOBBIX KOMIIBIOTEPHBIX IIPOTrpaMM MpPH
peleHnn 3aaay;

- c(OPMHUPOBAHHOCTh MPEJCTAaBICHU O HEOOXOAMMOCTH JO0Ka3aTeNbCTB IpHU
000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKIEHUH U POJIM aKCUOMATHKHU B MTPOBEICHUU
JNENYKTUBHBIX PACCYXKICHUN;



- c(opMUPOBAaHHOCTH TOHSATUHHOTO ammapara MO OCHOBHBIM pazjieiiaM Kypca
MaTE€MaTWKH; 3HAHUM OCHOBHBIX TeopeM, (OpMyl M YMEHHS HUX NPUMEHSTH;
YMEHUSI JIOKa3blBaTh TEOPEMBbI M HAXOAWTh HECTAHAAPTHBIE CHOCOOBI pEelICHUs
3a/1ay;

- c(hopMUPOBAHHOCTh YMEHUN MOJIETUPOBATH pEalbHbIE CUTYAIMH, UCCIEAOBAThH

MIOCTPOECHHBIE MOJIENIN, UHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yJIbTaT;

- ¢hopMUPOBAHHOCTH MPEICTABICHUA 00 OCHOBHBIX MOHSATUSAX MATEeMaTHUYECKOTO

aHalln3a M WX CBOWCTBAX, BJIAJCHUE YMEHUEM XapaKTEPU30BaTh IIOBEIACHUE

GYHKIWNA, WCIONB30BAaHUE TMIONYYEHHBIX 3HAHWUN IS OINMCAaHWS W aHan3a

pEAbHBIX 3aBUCHUMOCTEH; BIIAJICHUE YMEHUSIMU COCTABJIEHUS BEPOSITHOCTHBIX

MOJIEJIEH IO YCIIOBUIO 3a7a4¥ U BBIYUCIICHUS BEPOSITHOCTH HACTYIUICHUSI COOBITHH,

B TOM 4YHCJIE C MpPUMEHEHHEM (OpMysT KOMOWHATOPUKH M OCHOBHBIX TEOpEM

TEOPUH  BEPOSATHOCTEW;  HCCIEHOBAHUS  CIYYalHBIX  BEIIMYMH 1O  HUX

pacIpeeNICHHUIO.

BoInyCKHHMK HA YyIriIy0JI€HHOM YPOBHE HAYYUTCS:

— CBOOOJHO OIEPUPOBATH TMOHATUAMH: HATYpaJIbHOE YHUCJIO, MHOXECTBO
HATypaJbHBIX YHCEN, I[EJI0€ YHUCIIO0, MHOXKECTBO IEIBIX YUCEN, OOBIKHOBEHHAS
npo0b, JAecsaTUYHast JpoOb, CMENIAHHOE YHWCIO0, paIlMOHAIBHOE YHCIIO,
MHOKECTBO PALIMOHAJIBHBIX YHUCEN, UPPALMOHAIBHOE YUCIIO, KOPEHB CTENICHH N,
JEUCTBUTEIBHOE YUCIIO, MHOXKECTBO JECHCTBUTEIIbHBIX YHUCEN, T€OMETPUUYECKas
MHTEPOPETALNS HATypaJbHbIX, LEJNbIX, PAUUOHAIbHBIX, JAEHCTBUTEIBHBIX
YU CEIT;

— BBINOJHATh BBIUUCICHHUS M NpeoOpa3oBaHUs BBIPAXKEHUM, COAEPKAIINX
JICVCTBUTEBHBIC YNCIIA, B TOM YUCIIC KOPHU HATYPAJIbHBIX CTENICHEM;

— BBINIOJIHSATH CTaH/IAPTHBIC TOXJCCTBCHHBIC npeoOpa3oBaHus
TPUTOHOMETPUUECKUX, JOTapU(PMUUYECKUX, CTEHEHHBIX, HPPALUOHATBHBIX
BBIPAKCHU M.

— CBOOOJHO OTNEPUPOBATH MOHITHIMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUIILHBIC
ypaBHEHUSI W HEPaBEHCTBA, ypaBHEHHE, SIBJISIONIEECS CICACTBHEM APYroro
ypaBHEHUS, YypaBHEHHS, PaBHOCWIbHBIE HAa MHOXXECTBE, PaBHOCUJIbHBIC
npeoOpa3oBaHus YpaBHEHUH;

— pemiath pa3Hble BHUJIBI YPABHEHHH M HEPABEHCTB W UX CHUCTEM, B TOM YHUCIIEC
HEKOTOpBhIC YypaBHEHHWS 3-W W 4-W CTeneHeu, IpoOHO-palMOHAJIbHBIE H
WUppalroHaIbHBIC,

— OBJIQJIETh ~ OCHOBHBIMM  THUINAMHU  TOKa3aTEeJbHBIX,  JIOTapUPMUUYECKUX,
UPpAlMOHATBHBIX, CTENICHHBIX YpaBHECHUN W HEPABEHCTB W CTAHIAPTHBIMH
METOJaMH MX PEIICHUHA U TPUMEHSATH WX MPU PEIICHUH 3a/1a4;

— BIIQJIETh METOJaMHU pEIICHUs] ypaBHEHUM, HEPABEHCTB W HMX CHUCTEM, YMETh
BBIOMPATh METOJ pelIeHUsI U 00OCHOBBIBaTH CBOU BBIOOD;

— WCIOJIb30BaTh METOJ] WHTEPBAJIOB IS PEIICHUS HEPABEHCTB, B TOM YHCIIC
JTPOOHO-PAITMOHATBHBIX M BKITIOUYAIOIINUX B CE0ST MpPaAIlMOHAIBHBIC BHIPAKCHHUS,

— pemath anredpanueckue ypaBHEHUS M HEPABEHCTBA M WX CHUCTEMBI C
napamMeTpaMu aNreOpandecKuM U rpa@uaecKuM METOIaMH;

— PpelIaTh ypaBHEHUS B IEJIBIX YHCIIAX;



CBOOO/IHO HCIIOJIb30BAaTh TOXAECTBEHHbIE MPEOOpa3OBaHUA MpPHU PELICHUH
YPaBHEHUU U CUCTEM YPABHEHUM

BJIAJETh MOHATUSMU: 3aBUCUMOCTh BEJIMYMH, (PYHKIMS, ApTYMEHT U 3HAUYCHUE
GbyHKIUU, 00J1aCTh OMNpECICHUS M MHOXECTBO 3HAUCHHMM (DYHKIWHU, rpadux
3aBUCUMOCTH,  Tpaduk  (QyHKIUM, HYIX  QYHKIUH,  [POMEXYTKH
3HAKOMOCTOSIHCTBA, BO3PAaCTaHUE HA YHMCIOBOM MPOMEXKYTKE, YObIBAaHHUE Ha
YHUCJIOBOM IMPOMEXKYTKE, HauOoJblliee U HauMEHbIllee 3HaueHUEe (YHKIHUU Ha
YHICIIOBOM MPOMEXKYTKE, IepuoanyecKas (pyHKIUs, TepHod, YeTHas U HeueTHast
GyHKIIUK; YMETh TPUMEHSATH 3TH TIOHSTHSI IPY PEIICHUN 3a/1a4;

BIAJCTh TIOHATHEM CTENEeHHAas (QYHKIWS, CTPOUTh €€ Tpaduk Hu YMETh
MIPUMEHSTH CBOMCTBA CTEIIEHHOHN (DYHKITUU TIPHU PEIICHUH 33]1a4;

BJAQ/IeTh TOHATUSIMM TIOKa3aTenbHas (YHKIHS, SKCIIOHEHTa; CTPOUTh UX
rpaukd W yMETh NPHUMEHSAThH CBOWCTBA TIOKA3aTeNbHON (YHKIHH TIPH
pELICHNH 33]aY;

BIAJCTh MOHATHEM JoTapudmuueckass QyHKIUS; CTPOUTH €€ Tpaduk U yMeThb
MPUMEHSTH CBOMCTBA JorapudMuueckor GyHKIMY MPU PEIICHUH 3a/1a4;
BJIAJCTh MOHATUSIMH TPUTOHOMETpHYECKUE (YHKIHU; CTPOUTHh UX TpaduKH U
YMETh TMPUMEHATh CBONCTBA TPUTOHOMETPUYECKUX (DYHKIMI TMPHU pEIICHUH
3aj]ad;

BJIAJCTh MOHSATUEM 00paTHas QYHKIUS;, TPUMEHSITH 3TO TOHATHE TIPHU PEIICHUN
3ajay;

NPUMEHIThL TpU  PEHIEHWH 3aJad  CBOMCTBA  (PYHKLMM:  YETHOCTb,
NEPUOIMYHOCTb, OTPAHUYEHHOCTH;

IPUMEHSTH IIPU PELICHUU 3a]1a4 MpeoOpa3oBaHus rpaUKOB PYyHKIUA;
NPUMEHSTH ISl pEIEHUS 33]1a4 TEOPUIO MIPENIEIIOB,;

BJIQJICTh MOHSTUSMU: MPOU3BOAHAS (DYHKIIMU B TOUKE, MPOU3BOAHAS (DYHKIIUU;
BBIYHCIIATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIUN U UX KOMOUHAIINIA;,
UCCJIEeN0BaTh (PYHKITUU HA MOHOTOHHOCTh U SKCTPEMYMHBI;

BJIAJICTh MOHATHEM KacaTesbHas K rpaduky QyHKIIUU U yMETh MIPUMEHSTH €ro
MIpU PEIICHUU 33/1a4;

BJIAJICTh MOHSATUSIMU TIEPBOOOpa3Hasi (GYHKIIUS, ONIPEIeTICHHBIN HHTETPAT,;
npuMeHsTh TeopeMy HrroTona—JleiiOHMIIa 1 ee CleNCTBUS IS PEIICHUs 3a1ad.
ONEPUPOBATh OCHOBHBIMU OINHUCATEJIbHBIMH XAPAaKTEPUCTUKAMHU YHUCIOBOTO
Habopa, MOHSATHEM I'eHepaibHasi COBOKYITHOCTh U BBIOOPKOM U3 HEE;
ONEpUPOBaTh TMOHATUAMM: 4YacTOTa W BEPOSTHOCTb COOBITHS, CyMMa U
MPOU3BEJCHUE BEPOATHOCTEM, BBIUUCIATH BEPOSITHOCTU COOBITUM HA OCHOBE
MOJICUETa YKCIIa UCXOJI0B;

BJIaJIETh OCHOBHBIMU MOHATUSIMUA KOMOMHATOPUKH U YMETh UX MPUMEHSATH NMPHU
pelIeHnu 3a1ay;

UMETh MPEACTABICHUE 00 OCHOBaX TEOPUH BEPOSITHOCTEH;

UMETh MPE/ICTABICHUE O NUCKPETHBIX U HEMPEPHIBHBIX CIyYaHBIX BEJIMUYMHAX
U pacnpeiesieHusIX, O HE3aBUCUMOCTH CITyYailHbIX BEJIMYUH;

MMETh MIPEACTABICHUE O MATEMAaTUUECKOM OKUIAAHUU U TUCIIEPCUU CIyYaHBIX
BEJINYUH,;

UMETh MPEICTABICHUE O COBMECTHBIX PACIPEACICHUSAX CIIyYalHbIX BEJIMYUH;



CTPOUTH MOJIEIb PEUICHUs 3a/aud, MNPOBOJIUTH JOKA3aTEIbHBIE PaCCyKACHUS
NP pEUICHUU 33]1a4H;

pemaTh 3aa4u, Tpedyrolre nepedopa BapuaHTOB, IPOBEPKH YCIOBUM, BEIOOpa
ONTUMAJIBHOTO PE3yNbTaTa;

aHAIM3UPOBaTh M MHTEPIPETUPOBATH IMOJTYYEHHBIE pPEHICHUS B KOHTEKCTE
yCIJIOBHUS 3a7]a4i, BHIOMPATH PEIICHUS], HE MPOTUBOPEYAIINE KOHTEKCTY;
NEPEeBOIUTH MPHU pPEUICHUU 3a7aud MH(OpMaIuio U3 OAHOU (OPMBI 3alKCH B
JIPYTYI0, WCIONB3ys TpU HEOOXOIUMOCTH CXEMbI, TaOIHIlel, Tpadukw,
JarpamMMel.

BJIAJICTh T€OMETPUUYECKUMU TOHSATUSIMU TPHU PEIICHUM 3aJlad U TPOBEACHUU
MaTeMaTHYECKUX PACCYKICHUM;

CaMOCTOATENLHO  (POPMYIUPOBATh OMpPEACICHUS TEOMETPUYECKUX (uryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX (puUryp
U OOOCHOBBIBaTh WJIM ONpPOBEprarh HX, 0000HIaTh WM KOHKPETU3UPOBATH
pe3yibTaThl Ha HOBBIX Kjaccax (Uryp, MPOBOJUTH B HECIOXKHBIX CIydasx
Kiaccuukaiuo GUryp mno pazIMuHbIM OCHOBAHUSIM;

UCCJIENOBATh  YEPTEeXKM, BKIIOYAs  KOMOWHAMM  (GUryp, H3BIEKATh,
WHTEPHPETUPOBAThL W MPeoOpa3oBbIBaTh MH(POPMAIIUIO, MPEICTABICHHYIO Ha
yepTexax;

pelmarb 3aJa4l T€OMETPUYECKOTO COAECPKAHUS, B TOM YHUCIE B CHUTYalMsX,
KOrJa QIrOpUTM pEIICHUS HE CJEIyeT SBHO U3 YCJIOBUS, BBHIIOJIHATH
HEOOXOJMMbIC JJIi  pEelIeHUs 3aJayd  JOTMOJHUTEJbHbIE IOCTPOCHUS,
UCCIIEIOBaTh BO3MOXKHOCTh TNPUMEHEHUS TeopeM H (GOpMyll sl PELICHHs
3a/ay;

yMeTb (POpMYIUPOBATh U IOKA3bIBATh T€OMETPUUYECKUE YTBEPKIACHUS;

BJIQJICTh TOHATUSIMU CTEPEOMETPHUM: MpU3Ma, Tapajuiesienunes], MUpaMua,
TeTpasap;

UMETh TMPEJCTABICHUSI 00 aKCHOMax CTEPEOMETPUM M CIEICTBHUSIX M3 HHUX U
YMETh MPUMEHSTH UX MIPU PEIICHUU 33]1a4;

YMETh CTPOUTh CEYEHHUS MHOTOTPAHHUKOB C MCIIOJIb30BAaHUEM Pa3IMYHBIX
METOJI0B, B TOM YHUCJIE U METO/A CJIE/IOB;

MMETh MPEACTABIECHUE O CKPEIIMBAIOIINXCS MPSMBIX B MPOCTPAHCTBE U YMETh
HaxXOJUTh YTOJ U PACCTOSIHUE MEXKIY HUMU;

NPUMEHSITh TEOPEMbl O MApAJICILHOCTH MPSIMBIX UM IJIOCKOCTEH B
MPOCTPAHCTBE MPHU PEIICHUH 3a/1a4;

yMETbh MPUMEHSTH MapalIeIbHOE MPOSKTUPOBAHUE JIJIsl M300paxeHust Guryp;
yMEThb MPUMEHSITh NEPHEHAUKYISIPHOCTH MPSIMOM U TJIOCKOCTU MPHU PElIeHUU
3ajay;

BJIQJICTh TOHATHUSAMU OPTOTOHAJIBLHOE NPOCKTUPOBAHUE, HAKJIOHHBIE M HX
MPOEKIHUH, YMETh IPUMEHATh TEOPEMY O TPEX MEPHEHAUKYISIPAX MPU PEUICHUU
3a/ay;

BIIAJCTh MOHATUSMU PACCTOSHUE MEXTY (UTypaMud B MPOCTPAHCTBE, OOIMUNA
MEPHEHIUKYJIAP JBYX CKPELIMBAIOIIUXCS MPSAMBIX U YMETh IPUMEHSTh UX MPU
pelIeHny 3a1ay;
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BJIAJICTh MOHATHEM YTOJ MEXAY NPAMOU U IUIOCKOCTBIO U YMETh IPUMEHATH
€ro IIPYU peUICHUH 3a/1ady;

BIAJCTh IOHATUSAMU JIBYTPAHHBIA  YIrOJI, YOl MEXAY IUIOCKOCTSMH,
NEPIEHANKYJIIPHBIE INIOCKOCTU U YMETh IIPUMEHATh UX IIPU PELICHUH 3a/a4;
BIAJCTh TMOHATHAMHU IIPU3Ma, NApPAUICNICNNIE] W IPUMEHATH CBOMCTBA
napaJuIeenuIe a Ipy PeIICHUH 3a/1a4;

BJIAJCTh NOHATHEM IPSMOYTOJIBHBIN IapajuleIenuIe]] U MPUMEHATh €ro IpH
peleHnuy 3aaay;

BJIAJICTh TOHATHSAMU ITHPAMHUIA, BUABI IHPAMHJ, DJIEMEHTHl NPAaBUIBHOU
MAPAaMHJIB M1 YMETh IIPUMEHSATh UX IIPU PELICHUH 3a/1a4;

UMETH MPEACTABJICHHUE O TeopeMe Diliiepa, MPaBUIbHBIX MHOIMOTPAHHUKAX;
BJIAJICTh TIOHATHUEM IUIOIIAAMA IIOBEPXHOCTEH MHOTOTPAHHUKOB W yMETh
IIPUMEHSITH €T0 MPU PELICHUU 3a/1a4;

BJA/eTh MOHATHAMM Tejla BpalleHus (UWIMHIp, KOHYC, Iap u cdepa), ux
CEYCHUsS U YMETh IPUMEHATH UX IIPU PEIICHUU 3a/1a4;

BJA/€Th MOHATUAMU OO0BEM, OOBEMBI MHOTOIPAHHUKOB, TE€Jl BpallCHUS U
IIPUMEHSTD UX IIPU PELLICHUU 3a/1ay;

UMETh MpPEJCTaBICHUE O IUIOMWAAN chepbl U YMETh MNPUMEHSTh €ro IpH
pELIECHNH 3a1ay;

BJIAJICTh IIOHATUAMHU BEKTOPBI U UX KOOPAUHATHI,

YMETH BBINOJHATH ONEPALIMU HaJ BEKTOPAMHU;

MCIIOJIB30BaTh CKAIPHOE NPOU3BEAECHNE BEKTOPOB IIPU PEIICHUH 3a/]1a4;
IPUMEHATh YPaBHEHUE IUIOCKOCTH, (POPMYIy pacCTOSHUS MEXAY TOUYKAMH,
ypaBHeHUE cepsl IIPU PELICHUN 3a]1ay;

IIPUMEHSTh BEKTOPBI 1 METOJl KOOPAWHAT B IIPOCTPAHCTBE MPU PELICHUN 3a1a4
UCIIOJIB30BaTh OCHOBHBIE METO/BI JOKA3aTEIbCTBA, IIPOBOAUTH JOKA3ATEIbCTBO
Y BBINIOJIHATH OIIPOBEPKEHUE;

IIPUMEHSTh OCHOBHBIE METO/bI PELICHU MATEMAaTUYECKUX 3a/1a4;

Ha OCHOBE MAaTE€MAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE XapaKTEpU30BaTh
KpacoTy ¥ COBEPLIECHCTBO OKPYKAIOIIEro MUpa U IIPOU3BENECHUN UCKYCCTBA,
BbInyCKHMK Ha YriIy0JIeCHHOM YPOBHE IOJYYHUT BO3MOKHOCTh HAYYMThCH:
OIEPUPOBATH TMOHATUEM OIIPEACIICHUS, OCHOBHBIMU BHJIAMH OIIPEICICHUN,
OCHOBHBIMU BUJIAMH TEOPEM,;

CBOOOJHO OIpEAENATh TUI U BBIOMPATh METOJl PEIICHMs] MOKa3aTeIbHBbIX WU
Jorapu(MUYECKUX YpPaBHEHUN U HEPABEHCTB, UPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHNN U HEPABEHCTB, UX CHUCTEM;
CBOOOJIHO penIaTh CUCTEMBbI IMHEHHBIX YPaBHEHUM;

NPUMEHATh METOJbl PEIICHUs MpOoCcTeUInX AuddepeHInanbHbIX YpaBHEHUN
IIEPBOr0 Y BTOPOTO MOPSIKOB

cBOOO/JHO BJA/ETh CTAaHAAPTHBIM ammapaToM MaTeMaTHYEeCKOro aHajiu3a JUIs
BBIUMCIICHHSI IPOU3BOIHBIX (DYHKIIMU OJJHOM MEPEMEHHOM;

cBOOOJHO MPUMEHSATH anmnapar MaTeMaTUYECKOTO aHaiu3a JJIsl UCCIETOBaHMUS
byHKIIMIT W mocTpoeHuss TpaduKOB, B TOM YHCIE MCCICAOBAaHUS Ha
BBIITYKJIOCTb;

OINEepUPOBAThH MOHATHEM NEPBOOOPA3HON PYHKIINHU I PEIIeHUs 3a/1ay;
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OBJIaJIETh OCHOBHBIMHU CBeZieHUsIMUA 00 mHTerpane Hrprotona—JlelOnuma u ero
MPOCTEUIINX MPUMEHEHUSX;

ONEPUPOBATH B CTAHAAPTHBIX CUTYALUSX MTPOU3BOJHBIMU BBICIIUX MOPSIKOB;
BJIQJICTh MOHATUSMU BTOpas MPOW3BOAHAS, BBINTYKIOCTh rpaduka QyHKIUUA U
YMETb UCCIIeIOBaTh (YHKIIMIO HAa BBIMYKJIOCTh

NPUMEHSTH TP PEUICHUH 3a71a4 POPMYITy PACCTOSHUS OT TOUKH JI0 MIIOCKOCTH;
BJIAJETh Pa3HbIMH CIIOCOOAMM 3aJaHUsl NPSIMOM YpaBHEHHUAMH H YMETh
IPUMEHSATH IPU PELICHUH 33/1a4;

IPUMEHSATH MPU PELICHUHN 337a4 U JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBII METOI U
METOJI KOOP/HMHAT;

UMETh TIPEACTABJICHHE 00 aKkchuoMax o0bema, MPUMEHSTh (GOPMYJBl 00HEMOB
IPSIMOYTOJIBHOTO THapaJIesIeNuNe a, NpU3Mbl U HUPAMUIBI, TETpajapa Mpu
pelIeHnn 3aj1ay;

OPUMEHATh MHTETpaj Uil BBIUMCICHHS OOBEMOB M MOBEPXHOCTEH Ten
BpalllEHUs, BBIYUCICHUS TUIOMAIU chpepuueckoro mosica 1 o0bema MIapoBOro
CJIOS;

UMETh IIPEJACTABICHHE O JBWKEHHUAX B IPOCTPAHCTBE: MapaJICIIBHOM
IIEPEHOCE, CUMMETPUU OTHOCHUTENIBHO IUIOCKOCTH, LIEHTPAJIBHON CUMMETPHH,
IIOBOPOTE OTHOCHUTEIILHO ITPSIMOI, BUHTOBOM CUMMETPUH, YMETh IPUMEHSATH UX
IIpYU pEeUICHUU 3a]1aY;

UMETH MPEACTABJICHHE O TJIOMAAN OPTOTOHAIIBHON TPOEKIIUH;

YMETh NPUMEHSATH (HOPMYJIbl 00BEMOB MPHU PELICHUH 334

HaxXOJUTh 00BbEM MapajUlesieNuIela U TETPa’Apa, 3aJaHHBIX KOOpPJIMHATAMU
CBOMX BEPILNH;

3aJ1aBaTh NMPSMYIO B IPOCTPAHCTBE;

HaXOJUTh PACCTOSHHUE OT TOYKH JI0 INIOCKOCTH B CUCTEME KOOPIUHAT;
HaxXOJUTh PACCTOSHHUE MEXKIY CKpPEIIMBAIOIIMMUCS NPSIMBbIMH, 3aJlaHHBIMU B
CUCTEME KOOPAUHAT

1.5. KosinuecTBO 4acOB HA OCBOEHHUE MPOrPaAMMbI M CHUILIUHBI:
o0BeM 00paszoBatenbHOM porpaMmbl - 342 daca, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM y4eOHOM HArpy3ku oOydaromierocss 326 4acos;
TeopeTnueckoe ooydenue — 206 gacos,

npakTudeckue 3aHatus — 120 gacos,

IPOMEKYTOUHOM aTTeCTaIlH - 84acoB,

KOHCYJIbTAllUil — 8 4acoB.
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2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOM TMCIUNJIMHBI 1 BUIbI Y4eOHOH padoThI

Bup yueOHoi padoThI Oobem
4acoB

O0bem 00pa3oBaTe/IbHON NPOrPAMMBI 342
O0s3aTesibHAsI ayAUTOPHasi Y4eOHasi HATPy3Ka (Bcero) 326
B TOM YHCIJIE:
TEOPETUUCCKHE 3aHITHS 206
PAKTUYECKUE 3aHATHS 120
KOHCYJIbTAIINH 8
IIpome:xkyTouHasi aTTecTanus B popme:
sK3amMeHa B 2,3 CeMecTpe 8
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2.2. TemaTu4eckuii MJIaH U cojiepkaHue Y4eOHoI Tucuuinabl MaTemMaTuka

(TexHUYeCKUH NPOPUIb)

HaumenoBanmue
Pa3iesoB U TeM

Conep:xxaHue y4eOHOT0 MaTepHaJia, JabopaTopHble padoThHI H MPAKTHYECKHE 3aHATHSA,
CaMOCTOfITe/IbHAs padoTa 00y4aloIuXxcs, KypcoBasi pa6ora (IpoeKT) (eciu npedycmompeHnt)

Oo0BeM
4acoB

1

2

BBeaenue

Cojepxanue yueGHOrO MaTepuaa

1 .
Maremaruka B HayKe, TEXHUKE, SKOHOMMUKE, I/IH(l)OpMaIII/IOHHLIX TCXHOJIOTUAX W HNPAKTHYCCKOU

nestenpHOCTH. llenmm w 3amayn u3ydeHWs mareMaTwku Tpu ocBoeHmu mnpodeccuit CIIO wu
cnenuansHOCcTer CITO

Paznen 1.
Pa3Burne noHaTHus o
qHcIe.

Conepkanue yueOHOro Marepuana

18

1 HCJ'ILIC U palMOHAJIbHBIC YHCIIA. I[eﬁCTBHTCHBHLIe qucia. HpI/I6J'II/I)K€HHLI€ BBIYUCIICHUSA.
KommrekcHrle uncia.

10

HpaKTI/I‘ICCKI/Ie 3aHATHA
ApI/I(I)MeTI/I‘IeCKI/Ie Z[CﬁCTBPIH HaJa 4YHCIaMH, HaXO0XICHUC HpI/I6J'II/I)K€HHLIX 3HAUCHU BEIWYHH |
HOFpeLHHOCTCﬁ BBIYHMCIICHUN (a6COJ’IIOTHOI>’I u OTHOCHTeHBHOI}‘I), CpaBHCHUC YUCIIOBBIX BLIpa)I(eHI/Iﬁ.

Paznen 2.
KopHu, crenenu u
Jorapugmsl

Conepxanue yaeOHOro MaTepuaia

32

1 | Kopuu u crenenu. KopHu HaTypanbHOH CTeTIEHU U3 YHciia U UX cBoicTBa. CTETeHH ¢
paIMoOHAIBHBIMH MTOKA3aTeSIMH, UX CBOHCTBA. CTeTeHN ¢ JeHCTBUTENIFHBIMHU MTOKa3aTEeIIMHU.
CBoiicTBa CTEIIEHH C IEHCTBUTENbHBIM MTOKA3aTEIEM.

2 | Jlorapudm. Jorapupm uncaa. OCHOBHOE Torapu(hMUIECKOE TOKACCTBO. JeCATHIHBIE 1
HarypaJibHble torapudMel. [IpaBuna aelicteuii ¢ norapupmamu. [lepexos K HOBOMY OCHOBaHHIO.
IIpeodpa3zoBanue anredpamvyecknx Boipakenuii. [[peoOpazoBanme paroHaIFHBIX,
MPPaLMOHAIBHBIX CTEIICHHBIX, TOKA3aTENbHBIX U JIOrapu(MHIECKUX BBIPAKESHHUH.

16

IIpakTHyeckue 3aHATHS

Brruncnenue u cpaBHeHMe KOpHEH. BelnonHeHne pacyeTos ¢ pagukanamu. Pemnenue nppanuoHaabHbIX
ypaBHeHHH. HaxoxieHune 3Ha4eHNH cTeneHel ¢ palMoHaIbHBIMU NToKa3aTensiMu. CpaBHEHHE CTEIICHEH.
[Ipeo6pazoBanus BEIpaKEHUH, COAepKAIIUX CTENEeHH. PeleHne moka3arenpHbIX ypaBHeHUH. Pemenue
MPUKIIaIHBIX 3a1a4. HaxoxaeHue 3HaYeHHH Jjoraprugma 1mo npon3BoIbHOMY OCHOBaHMIO. [lepexox ot
OJTHOTO OCHOBAHUS K JIpyroMy. Beramncnenne u cpaBHeHue Jorapudmos. Jlorapupmuposanue u
HOTEHLUPOBaHUE BhlpakeHUH. [Ipubnmkennble BbluUcaeHus 1 PEIICHUS IPUKIaIHBIX 3a1a4.

Pemenne norapupmMudecKkux ypaBHEHHUH.

16

Pa3znmen 3.
OCHOBBI TPUTOHOMETPHH

ConepxaHue yaeOHOTro MaTepuaa

29

1 OcHOBHBIE IOHSITHS PaHI/IaHHaH MeEpa yria. BpaIlIaTCJ'IBHOG JBHIXKCHUC. CI/IHyc, KOCHUHYC, TAHI'CHC
W KOTAHI'CHC 4YucCJa.

15
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2 | OcHoBHBIE TPHTOHOMeETPHYeCKHE TOxkAecTBAa DopMyIbl npuBeneHns. DOPMYJIBI CIOKEHHS.
®opMmynsl yaBoeHus: PopMyJibl 110J10- BAHHOI'O yria.

3 | [IpeoGpa3zoBaHus MPoOCTeHIIMX TPUTOHOMeTPHYECKHX BhIpaskeHmii [IpeoOpa3oBaHme CyMMEI
TPUTOHOMETPUYECKUX (pyHKIHMIT B IpOoN3BEieHNE 1 IPOU3BEACHNUS B CyMMY. BeIpaskeHue
TPUTOHOMETPUYECKUX (PyHKIMI depe3 TaHTeHC MOJIOBUHHOTO apryMeHTa.

4 TpuroHomerpuyeckue ypaBHeHus U HepaBeHcTBa [Ipocreiinyie TPUroHOMETPUUECKNE
ypaBHeHus1. [IpocTeiimue TpuronoMeTprdeckne HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUIECKHUE
(GyHKIMH. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTuyeckue 3aHATUSL

PanuanHbIil MeTO U3MEpPEHNs YTIIOB BPAIIEHUS U CBA3b C TpalycHON Mepoil. OCHOBHEIE
TPUTOHOMETPUUECKHE TOXAECTBA, POPMYJIBI CI0KEHHS, YABOCHUS, IPEOOpPa30BaHNUE CyMMBI
TPUTOHOMETpUUECKUX (PYHKLHUH B IpOoU3Be/icHIE, TpeoOpa3oBaHie NPOU3BEACHHS TPUTOHOMETPUUECKIX
¢ynkumii B cymmy. [Ipocreiiime TpuronoMeTpryeckre ypaBHeHUs U HepaBeHcTBa. OOpaTHbIe
TPUTOHOMETpUUECKHE PYHKIIMU: apKCHHYC, ApPKKOCHHYC, apKTaHIeHC.

14

Pazgen 4.
@DYHKUMU U rpaduKu

Cozepxanne yueGHOTO MaTepuana

32

1 | ®ynxnuu. O6nacTs onpeaeneHus 1 MHOXKECTBO 3HaUEeHHH; Tpaduk (pyHKINH, HTOCTPOCHHE
rpaduKoB QyHKIHMIA, 3aJaHHBIX Pa3IMIHBIMH CIIOCOOaAMH.

2 CpoiicTBa pyHKIMH. MOHOTOHHOCTbB, YETHOCTh, HEYETHOCTD, OTPAHUYEHHOCTD, NEPUOAUIHOCTb.
IIpoMexyTKH BO3pacTaHus U yObIBaHUS, HAMOOJIbIIICe U HAMMEHbBIIICE 3HAYCHHS, TOUYKU
skctpemyMa. ['paduueckas nunrepnperays. [IpuMeps! GyHKIMOHAIBHBIX 3aBUCUMOCTEN B
peaJbHBIX MpoLeccax U ABJICHUAX. Apupmernueckue onepauny Hax GyHkuusamu. CioxHas
¢bynkys (kommno3unus). [ToHsTHe 0 HENMPEPbIBHOCTH (DYHKIIUH.

3 Oopatnble pynkuuu. O6sacTs onpeeneHns 1 00J1acTh 3HaYeHUI oOpaTHol QyHKmu. ['paduk
oOpaTHOW QyHKIMH.

4 CreneHHble, NOKa3aTe/bHbIE, JOrapupMuyecKiue U TPUrOHOMeTpHYecKHe (PYHKIUM.
OopaTHble TpUuronoMmerpuyeckue pynkuun Onpenenenusi GyHKUMA, UX CBOHCTBA U
rpaduxmn. [IpeodpazoBanus rpadukos. [lapaniensHslil mepeHoC, CHMMETPHS OTHOCHTENIFHO OCer
KOOpAMHAT U CHMMETPUS OTHOCUTEIBHO Hadajia KOOPAUHAT, CHMMETPHS OTHOCUTENILHO IPAMOU

y = X, PaCTSDKEHHUE U CIKaTHE BAOJIb OCEH KOOPIHMHAT.

20

IIpakTHyeckue 3aHATHS

IIpumMeps! 3aBUCHMOCTEN MEXKy IEPEMEHHBIMY B PEaIbHBIX MPOLECCaX U3 CMEXHBIX AUCHUILINH.
Onpenenenne pynkuuii. [locrpoenune n urenue rpadukos dpynkuuii. MccnenoBanne dpynkuuu. CBoiicTsa
JIMHEHHOW, KBaJPaTUYHOM, KYCOYHO-IMHEWHOH U IPpOOHO- TMHEHHO (yHKIMH. HenpepriBHbIE 1
nepuoaudeckue Gpyskpm. CBoiicTBa U rpadMKy CHHYyca, KOCHHYCa, TAHT€HCa U KoTaHTreHca. OOpaTHbIe
¢yaxunn u ux rpapuku. O6paTHbIe TpuroHoMeTprueckne ¢pyHkunu. [Ipeobpasosanus rpadurka
¢yaxunn. 'apmonndeckne xonedanus. [Tpuknannsie 3agaun. [TokasarensHble, TorapudMuieckre,
TPUTOHOMETPHUYECKHE YPAaBHEHHUS M HEPAaBEHCTBA.

12

Paznen 5.
YpaBHeHus u

Conepxanue yueOHOro Marepuaia

44

1 ‘ ypaBHeHI/Iﬂ H CHCTEMBbI ypaBHeHnﬁ. PaIII/IOHaJ'ILHLIe, HppalruOHAJIIbHBIC, ITOKAa3aTCJIbHbIC U

30
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HEPABEHCTBA TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBl. PABHOCHIIBHOCTh YpaBHEHUI, HEPaBEHCTB, CUCTEM.
OCHOBHBIE IPHEMBI HX PEIICHN (Pa3JIoKEHNE HA MHOXHTEIH, BBEICHHE HOBBIX HEU3BECTHBIX,
MTOJICTAHOBKA, Tpa)MIeCKUil METON).
2 | HepaBeHcrBa. PannoHanbsHbIe, HPPalOHAIBHBIE, TOKA3aTEIbHBIC M TPUTOHOMETPHIECKHE
HepaBeHCTBAa. OCHOBHBIC IPUEMBI UX PEIICHUS.
3 | Hcnosb30Banue cBOWCTB U rpa@uKoB (PyHKIMIT NPU pellleHHH YPABHEHHIl 1 HePaABEHCTB.
Mertox naTepBasioB. M300pakeHre Ha KOOPAWHATHOH IIIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUI
1 HEPaBEHCTB C JByMs NEPEMEHHBIMU U UX CUCTEM.
4 | Ipuxaaanbie 3aga4u [[pumMeHeHne MaTEMaTHYECKHX METOAOB JUISl PEILICHUS COJIEPKATEIBHBIX
3aja4 U3 pa3- JMYHBIX 001acTel HayKH M MPaKTHKU. MHTeprpeTanus pe3ynbTara, y4eT pealbHbIX
OTrpaHUYECHUI
[IpakTrueckue 3aHATUSL
Kophu ypaBrenuii. PaBHocmibHOCTE ypaBHeHUH. IIpeoOpa3oBanue ypaBHeHU. OCHOBHBIE IPUEMBI
peuienus ypaBHeHui. Pemenue cucteM ypaBHeHuil. Mcnosap30BaHne CBOWCTB U rpadMKOB (QYHKIIHHA IS
pelleHns ypaBHEHUI 1 HEPABEHCTB. 14
Pasnen 6. ConepxaHue yueOHOro MaTepuaia 34
Hauana maTemaTu4eckoro = "
AHAN3a 1 | HocaenoBareabHocTH. CIOCOOBI 3a1aHNS M CBOWCTBA YNCIIOBBIX MOCIEA0BaTeNpHOCTEH. [loHATHE
0 mpejene nocuenosareabHOCTH. CyliecTBOBaHHE NpeAeaa MOHOTOHHON OrpaHHYEHHON
nocienoBaresibHOCTH. CyMMHUpOBaHHE NOCIIEI0BaTeIbHOCTEH. beckoHeuHO yOBIBatomas
TEOMETPUYECKAs IPOrPECCHA U €€ CyMMa.
2 IIpounsBoanas. [ToHsATHE O TPOU3BOAHON (PYHKINH, €€ TEOMETPUUECKHINA 1 (PU3NUECKUN CMBICII.
VYpaBHeHue kacatenbHoil kK rpaduky ¢yHkipu. [Ipor3BogHbIE CyMMBI, pA3HOCTH, IPOU3BEACHHUS,
yacTHbIE. [Ipon3BOIHBIE OCHOBHBIX 3JIeMEHTapHBIX QyHKIWHA. [IpuMeHeHne npon3BoIHON K 20
uccieoBanuio GpyHKuuil u mocrpoenuto rpagukos. [IponsBoaHbie 00paTHOM QYHKIIUHN U
KOMIo3uuy GyHKImuU. [IpuMepsl HCIONIB30BaHUSI IPOU3BOIHOM JUIsl HAXOXKIACHUS HAMJTYYIIero
peleHusl B IPUKIIAJAHBIX 331a4ax. BTopas npou3BoaHas, ee reoMeTpUUeCKUi 1 HU3HIECKUI
cMbic. HaxoxkaeHne cKopocTH JuIs Ipolecca, 331aHHOT0 (hopMyIiol 1 rpadukoM.
IIpakTHyeckue 3aHATHL
YucnoBas 1mociae0BaTeIbHOCTD, CIIOCOOB! €€ 33/1aHHs, BBIYNCICHNS WICHOB I10CIIEI0BATEIHHOCTH.
[Ipenen nocnenosarensHOCTH. beckoneuHo yObIBatomas reomeTpuaeckas mporpeccus. [IponsBoanast:
MEXaHNYECKUH ¥ TeOMETPUUECKHI CMBICI IPON3BOIHOM. Y paBHEHHE KacaTeIbHOI B 00IIeM BHUIE.
[paswuna u popmysl TuddepeHITPOBaHNUS, TAOIUIIA IPOH3BOTHBIX JIIEMEHTAPHBIX (PYHKIIUH. 14
HccnenoBanne GpyHKIMU ¢ TIOMOIIBIO IPOU3BOAHON. HaxoskeHre HanOobero, HAMMEHBIIETO 3HAYSHUS
1 OKCTpPEMaIbHBIX 3HaUYeHUHA (QYHKINN.
Pa3znen 7. ConepxaHue yaeOHOTro MaTepuaa 10
HHTterpan u ero
— HepBoo6pa§Hasi u uHTerpai. [Ipumenenue OMpeIENCHHOTO MHTErpaia A HAXOKACHHS MI0Ma /M
1 KpuBoJHHEHHOH Tpanennu. @opmymna Heiotona—IJleitornna. [Ipumeps! mpuMeHeHUs HHTETpaia B
(U3KKE U TeOMETPUH. 6
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IIpaxTHyeckue 3aHATHS
WuTerpan u nepBoobpasHas. Teopema Hetorona—JleiiOnnma. [IpiMenenne nHTerpata K BEIYUCICHHIO
(hU3MUECKUX BENMYMH U IUIOMAACH.

Pa3znen 8.
Kom0unaropuxa.

Copneprxanue yaeOHOTO MaTepraia

10

1 OCHOBHBIE TIOHATHSI KOMOMHATOPUKH. 331a4H Ha MOJICYET YUCiIa pa3MeIleHHH, IepEeCTaHOBOK,
coueranuil. Pemenue 3anau Ha nepedop BapuantoB. @opmyna 6unoma Helotona. CBolicTBa
OMHOMHMHAIBHBIX KO3 duumenToB. TpeyronpHuk [Tackas.

IIpaxTHyeckue 3aHATHS

Hcropust pa3BUTHsI KOMOMHATOPUKH, TEOPHH BEPOSATHOCTEH U CTATUCTHKU M UX POJIb B PA3IMYHBIX chepax
YeJI0BEUECKOH XU3HeAeATenpbHOCTH. [IpaBuina koMOnHaTOpHKY. Pemenne KOMOMHATOPHBIX 3a7ad.
Pasmemenus, couetanust u nepecranoBku. bunom HeroToHa u Tpeyronpnuk [lackans. Ipuknagnsie
3aJa4H.

Paznen 9.
DJIeMeHThI TeoOpuu
BEpPOSAATHOCTE U
MaTeMaTH4ecKoi
CTATHCTHKH.

Conepxanue yueOHOro MaTepuaia

10

1 OnemeHTHI Teopun BeposiTHOcTei COOBITHE, BEPOSITHOCTD COOBITHS, CIIOKEHHUE U YMHOKEHHE
BeposiTHOCTe. [loHsTHE 0 HE3aBUCUMOCTH COOBITUH. JIMCKpeTHAas cilydaliHas BEJIMUMHA, 3aKOH €€
pacupeneneHus. YucnoBble XapaKTEpUCTUKU JUCKPETHOM cllydyailHOM BenuuuHbl. [ToHsTHe 0
3aKOHE OOJBLINX YHCEN. DIEeMEHThl MaTeMaTH4eCcKON cTaTUCTUKHU [IpencraBieHne naHHBIX
(Tabauupbl, [UarpaMMel, TpaUKH), FeHepalbHas COBOKYITHOCTB, BRIOOPKA, CpeHee
apupMeTHyeckoe, Meauana. [IoHsITHE 0 3a1a4aX MaTEeMaTHYCCKON CTaTUCTUKHU. Pelienne
MIPAKTHYECKHX 3a/1a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB

[IpakTudeckre 3aHATHS

Krnaccuueckoe onpezienieHre BEpOsTHOCTH, CBOMCTBa BEPOSTHOCTEH, TEOpeMa 0 CyMMeE BEpOSITHOCTEH.
Brrunciienue BepositHocTei. [Ipukinanasie 3agaqn. [IpeacraBienne 4uCIOBIX JaHHBIX. [IpuKkiiagabe
3a/1a4u.

Paznea 10.
IIpsiMble U MUIOCKOCTHU B
NMPOCTPAHCTBE

Conepxanue yueOHOro MaTepuana

24

1 B3aumHoe pacnonoxeHnue JByX IpsMbIX B IpocTpaHcTse. IlapaiienbHOCTh NPSAMOM U IVIOCKOCTH.
ITapasnenbHOCTS II0CKOCTEN. IlepreHANKYIAPHOCTD NPAMON U mockocTy. Ilepnenaukymnsap u
HaKJIOHHasA. YTOJI MeXy NMPSAMON U IJIIOCKOCTHIO. JIByrpaHHbIN yroj. Yroi Mexay IUIOCKOCTSIMHU.
[lepneHIUKyYISIPHOCTH IBYX MIIOCKOCTEH. ['eoMeTprueckre mpeoOdpa3oBaHus MPOCTPAHCTBA:
HapauleIbHBIA IEPEHOC, CHMMETPHS OTHOCUTENBHO IUIOCKOCTH. IlapaiienbHoe IpoeKTUpOBaHUE.
[Tnomanas oproroHANEHOM MpoekmH. M300pakeHne MpoCcTpaHCTBEHHBIX GUTYP.

16

IIpakTHyeckue 3aHATHS

IIpu3Haky B3aMMHOIO PACHOJIOKEHUS NPSAMBIX. YTOI MEXKAY NpsiMbIMU. B3auMHoe pacnonoxeHnne
HOpAMBIX U IUIocKocTel. IleprnenuKynsp U HaKJIOHHAs! K MIOCKOCTU. YTOI MEXIy NPAMOM U MIOCKOCTBIO.
TeopeMsbl 0 B3aMMHOM PACHOJIOKEHUU NMPSIMOM U IUNIOCKOCTH. Teopema o Tpex NeprneHnuKyIspax.
IIpu3Haku 1 cBOMCTBA MapaelbHbIX U NEPIEHUKYIISIPHBIX MIOCKOCTEN. PaccTosHIE OT TOUKH 10
IUIOCKOCTH, OT IPSIMOM 10 TIOCKOCTH, PACCTOSIHUE MEXKIY IIOCKOCTSIMH, MEXKAY CKPEIUBAIOIIMMUCS
PSMBIMH, MEXTY TPON3BOJIEHBIMU (PUTypaMH B IPOCTPAHCTBE.

Paszgen 11.

ConepxaHue yaeOHOTro MaTepuaa

28
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KoopauHaThl H BeKTOPBI 1 | IIpsmoyromnbHas (aekapToBa) CUCTEMa KOOPAMHAT B IIPOCTpaHCTBE. POpMyiia pacCTOSTHUS MEXKIY
IBYMS TOYKaMH. Y paBHEHUS Cephl, INIOCKOCTH U mpsiMoii. Bektoper. Momyns BekTopa. PaBeHcTBO
BeKTOpOB. Cl10’keHHE BEKTOPOB. Y MHOKCHHE BEKTOPA Ha YHCIIO. Pa3noxeHne BEKTOpa 1o
HaMpaBJICHUAM. YTOII MEXKIY AByMs BeK- TopaMmH. IIpoekunsa BekTtopa Ha ock. KoopauHaTs 20
BekTopa. CKasipHOE MPOM3BEICHNE BEKTOPOB. Vcriomp30BaHNE KOOPANHAT M BEKTOPOB MPU
pelIeHNH MaTEMaTHYECKUX U MPUKJIAIHBIX 3a4a4.
IIpakTuueckue 3aHATUSL
Bexkropsl. leiicTBust ¢ BekTopamu. JlekapToBa CUCTEMa KOOPJAUHAT B IPOCTPAHCTBE. Y paBHEHUE
OKPYXHOCTH, cpepbl, INIOCKOCTH. PaccTosiHre MeX Ty Toukamu. JIelcTBHS C BEKTOpaMH, 3alaHHBIMU 8
koopanHaTtamu. CKalIsipHOE IPOU3BEACHUE BEKTOPOB. BekTopHOE ypaBHEHHE NPSAMON U IIIOCKOCTH.
Vcnonp30BaHue BEKTOPOB NPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHHU.
Paznen 12. ConepxaHue yueOHOro MaTepuaa 51
MHOrorpaHHUKH H
O —— 1 Bepmunsl, pebpa, rpanu MHOTOTPaHHIKA. Pa3BepTka. MHOrOrpanHsie yrisl. Beimykiisle
MHororpaHHuky. Teopema Oiinepa. [Ipusma. Ilpssmas u HaknonHas npusma. [IpaBunbHas npusMa.
Mapannenenunen. Ky6. 12 [Tupamuna. [IpaBunbHas nmupamuga. Y ceueHHas nupamMuaa. Terpasp.
CumMeTpuu B Ky0Oe, B Tapajuleenunesie, B npusme u nupamuae. Cedenns Kyoa, Ipu3Mbl 1
nmpaMubl. [IpencraBieHne o NpaBHIbHEIX MHOTOTPaHHHUKAX (TeTpa’ape, Ky0e, okrasape, Jojae- 37
Kaszipe ¥ UKoca’pe)
2 Hunuuap u koHyc. YceueHHbIH koHyc. OCHOBaHHUE, BRICOTA, OOKOBas MOBEPXHOCTh, 00Pa3yIoIias,
pas3BepTka. OceBble CEUSHMs M CeUEeHUs], apajulenbHble ocHoBaHMo. [1lap u chepa, ux ceyeHus.
KacarenbHast i1ockocThb K cdepe.
3 | OobeM u ero m3mepenue. MuTerpanbHas popmyina oobema. opmyisl o0beMa KyOa,
MpAMOYTOJIbHOT'O MapauieJaeumneaa, mpu3Mbl, HUIMHAPA. q)OpMyJ'ILI obbeMa nmrupaMuabl 1 KOHYyCa.
DopMyIIBI IUIOIAAN TOBEPXHOCTEH HMIKMHAPa U KoHyca. ©opMyiel 00beMa Imapa U MIoa i
cdepsl. [Togobue Ten. OTHOMEHNUS MIIOIA/ICH MOBEPXHOCTEH M 00HEMOB OZOOHBIX TEI.
IIpakTHyeckue 3aHATHS
Paznuanble BUABI MHOTOTPaHHUKOB. VX m300paskenus. CedeHus:, pa3BepTKH MHOTOTpaHHUKOB. [Inomans 14
HnoBepXHOCTU. Buapsl cuMMeTpuii B mpocTpancTBe. CUMMETPHS Tell BpAIlleHUs] © MHOTOIPaHHUKOB.
Brmanciaenue mwiomanei 1 00eM0OB
Bcero 326
Koncyabsrauuu 8
IIpoMeskyTOUHasI aTTeCTALIUU 8
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2.3. XapakTepucTHKA OCHOBHBIX BUI0B Y4eOHOIl 1eSITeJIbHOCTH CTY/IEeHTOB

Conep:xanue o0yueHust

XapakTepHCcTHKA OCHOBHBIX BH/IOB [eATEJIbHOCTH CTYAECHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIH)

BBenenue

O3HakoMJIeHHE C POJIBIO MaTE€MaTHKW B HAYKE, TCEXHUKE,
9KOHOMUKCE, I/IH(I)OpMaI_II/IOHHbIX TCXHOJIOTHUAX U Hp&KTH‘-IGCKOfI
JACATCIIBHOCTH. O3HaKOMIJICHHE C oeJsiMU M 3aJadaMi U3Y4YCHUSA

MaTteMaTHKH npu ocBoeHuu npodeccuit CI1O u cnenmanbsHocTei
CI1IO

1. AJITEBPA

PazButie nOoHATHA O YKCIIE

Beinonnenne apumMeTn4eckux AeHCTBUMA HaJl YUCIIaMH, COueTast
YCTHBIE M NUCbMEHHbIE npueMbl. Haxoxaenue mpuOImMKeHHbIX
3HAYEHUH BEJTMYMH U MOTPEIIHOCTEH BhIYUCIECHUH (aOCOMOTHON
U OTHOCHUTENBHOM); CpaBHEHHME YMCJIOBBIX  BBIPAXKECHUH.
Haxoxnenne ommOOK B m1peoOpa3oBaHUAX M BBIYUCICHHIX
(OTHOCHUTCS KO BCEM IIYHKTaM IIPOrpaMMbl)

Kopnu, crenenu, ora-
pudmbI

O3HakOMJIEHHE C TOHSATHUEM KOpPHSA N-M CTENEHu, CBOWCTBAMHU
paauKagoB U IpaBUJIaMU CpaBHEHHUs KopHeil. DopmynupoBaHue
ONpeleNeHUusT KOpHS W CBOWCTB KOpHEW. Bbluucienue wu
CpaBHEHUE KOpPHEH, BBINOJHEHUE NPUKUIKH 3HAYEHUS KOPHS.
[IpeoOpazoBaHrne 4YMUCIOBBIX M  OYKBEHHBIX BBIPAKECHUH,
CoJleprKalliX paJuKaibl. BeIMoIHEHHE pacdyeToB Mo (GopMyliam,
COEpXKAIMM  paJuKaJbl, OCYLIECTBIIAA HEo0X0UMbIE
MOICTAHOBKHU u npeoOpa3oBaHuUs. Onpenenenue
PaBHOCWIBHOCTHA  BBIP@XKEHHH C  pagukaiamu. Pernienue
UPPALMOHATIBHBIX ypaBHEHH. (O3HAKOMIIEHHE C IOHATHEM
CTEIIEHW C JEHCTBHUTEIBHBIM IIOKa3aTeneMm. HaxoxzaeHue
3HAaYEHU  CTENEeHHW,  HCHOJB3ys  HOpU  HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3allUChIBAHUE KOPHSI N-i CTENEHU
B BHUJE CTENEHH ¢ JApoOHBIM TIIOKa3aTeleM U HaoOOopoT.
@opMyJIMpOBaHNE CBOMCTB CTENEHEH. BrlunciaeHue creneHeu ¢
palMOHAIBHBIM [T0KA3aTEJIEM, BBIIIOIHEHUE TIPUKUIKHA 3HAYCHUS
CTeNeHH, cpaBHeHHE creneHeil. [IpeoOpa3zoBaHue UYMCIOBBIX H
OYKBEHHBIX BBIPQKEHHUI, CcoOJepXkKalluX CTENEHH, PUMEHI
cBoiicTBa. Pemienne nokaszarenbHbIX ypaBHEeHUNH. O3HAKOMIICHUE
C IPUMEHEHUEM KOPHEHN U CTENEHEN IIPU BBIYUCICHUU CPEIHHUX,
JICJICHUU OTpE3Ka B «30JIOTOM CEUYECHHM». PenieHne npukiaaHbIx
3a/1a4 Ha CJIOXKHBIE IIPOLICHTBI

[TpeoOpa3oBanue
anredpanvdecKux
BBIPA)KCHU I

BemonHenne  npeoOpa3oBaHUN  BBIpaKEHUM, NPUMEHEHUE
(dopMyI1, CBA3aHHBIX CO CBOMCTBAMM CTeNeHEH M JorapudMoB.

Ornpenenenue oOiactu JIOTTYCTUMBIX 3HAYECHUH
norapuMuuecKkoro BbIpakeHus. Pemenue norapupMuyecKkux
ypaBHEHUU

2. OCHOBBI TPUTOHOMETPUHA

OCHOBHBIE TOHATUA

N3yuenne painaHHOr0 METOJIa U3MEPEHHUS YIJIOB BPALIEHUS U UX
CBSI3U C rpagycHoi mepoil. M3o0paskeHue yrioB BpalleHHs Ha
OKPY)KHOCTH,  COOTHECEHHWE  BEIMYMHBI yrjga C  €ro
pacrionoxkenueM. 18 Copepikanue 00ydyeHuss XapaKTepUCTHKA
OCHOBHBIX BHUJIOB JIEATEIBHOCTH CTYJEHTOB (Ha YPOBHE Yy4eOHBIX
JENCTBHIN) DopMynupoBaHUE OIpeeIeHUN
TPUTOHOMETPUUECKUX (DYHKIUHN JUIsl YIJIOB MOBOPOTa U OCTPBIX

19




VIJOB MPSIMOYTOJBHOIO TPEYroJIbHUKAa U OOBSICHEHHE UX
B3aUMOCBSI3H

OcCHOBHEIE
TPUTOHOMETPUYECKHUE
TOXIIECTBA

[IpuMeHeHne OCHOBHBIX TPHUTOHOMETPHUYECKHX TOXKIECTB IS
BBIUMCIICHHSI 3HAYCHUU TPUTOHOMETPUUYECKUX (YHKIHH 110
OTHOM U3 HHUX

[IpeoOpazoBanus
MPOCTEUIIINX
TPUTOHOMETPHUYECKHIX
BBIPAYKECHU I

W3yueHne OCHOBHBIX (OPMYIT TPUTOHOMETPUH: (POPMYIIBI
CIIO)KCHHS, YIBOCHHS, npeoOpa3zoBaHUs CYMMBI
TPUTOHOMETPUUYECKUX  (YHKUMH B  MNPOU3BEACHUE U
NPOM3BEJCHUS B CyMMY M NpPUMEHEHHE IIPH BBIYUCICHUU
3HAYEHUs] TPUTOHOMETPHUYECKOTO BBIPAXKEHHS M YIIPOLICHHUS €TO.
O3HaKOMJIEHHE CO CBOMCTBaMH CUMMETPUH TOUCK Ha €AMHUYHON
OKPY)KHOCTH ¥ TIPpUMEHEHHWE UX i1 BbIBoJa (HopMyI
IpUBEICHHS

IIpocreiimue
TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA

Pemienue mno ¢opmynaM H TPUTOHOMETPUYECKOMY KpPYTY
IIPOCTEHIINX TPUTOHOMETPUYECKUX YypaBHEHUHU. lIpuMeHenue
Oo0LIMX METOJOB pELIEHUS YpaBHEHUHM (NpUBEIEHHE K
JMHENHOMY, KBaJIpaTHOMY, METOJ Pa3JIOKEHUS HAa MHOXKHUTEIH,
3a- MEHbl MEPEMEHHOW) IpH PEUIEHUH TPUTOHOMETPHUUECKHUX
YPaBHEHUH. Y MEHHME OTMEUYaTh HA KPYTe PELEHUS IPOCTEUILINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakoMJIeHHE C TOHATHEM OOpaTHBIX TPUIOHOMETPUYECKHX
¢yHkuil. M3yueHnue omnpeneneHud apKcuHyca, apKKOCHHYCA,
apKTaHreHca uyucia, (OopMyJIMpOBaHHE HX, H300pakeHHE Ha
€AVMHUYHON OKPYKHOCTH, IPUMEHEHUE IIPU PELICHUN YPAaBHEHUM

3. ®YHKIUH, UX CBOMUCTBA U TPA®UKH

Oynkiuu. [ouarue o
HENPEPBIBHOCTU (PYHKIIHH

O3HakomJieHHME C  IOHATUEM  II€PEMEHHOH, MpuMepamu
3aBUCUMOCTEH MEXAy mepeMeHHbIMH. (O3HaKOMIIEHHE C
HNOHSTHEM TpaduKa, ONpelesieHHe MPHHAIEKHOCTH TOYKU
rpaduky ¢yaknun. OmnpenencHue 1o Qopmysae TpocTelien
3aBUCHMOCTH, BUia ee rpaduka. Beipaxkenue mo ¢hopmyie oaHoi
nepeMeHHoil uepe3 Apyrue. O3HAKOMIIGHHE C OIpENeIeHUEM
¢bynkunu, QopmynupoBanue ero. Haxoxxaenue oOGnacTu
onpezeseHus: ¥ 00J1acTu 3Ha4eHUH QyHKIUN

CoiicTBa (hyHKIMH.
I'padmueckas
uHTepnpetanus. [Ipumeps
(YHKIIMOHATIBHBIX
3aBHCUMOCTEH B peabHbIX
nporeccax u SBICHUSIX

O3HakoMIIeHHE ¢ TpuMepamMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B
pealIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH. O3HaKOMIICHHE C
JIOKa3aTCIIbHBIMA  PACCY)KJICHUAMH  HEKOTOPBIX  CBOWCTB
JUHEHMHOW W KBagpaTUYHOM  (QYHKUMH,  TIpOBEJICHHE
HWCCIICJIOBAaHUSL  JUHEHHOM, KYCOYHO-JIMHEWHOM, JIpoOHO-
JMHENHON U KBaApaTUYHOW (PYHKUMH, TOCTPOEHUE X IPaPUKOB.
[Toctpoenne u utenue rpapukoB ¢ynkuuii. VccienoBanue
¢yuknun. CocraBieHue BUJ0B QyHKIUN MO JaHHOMY YCJIOBHIO,
pelleHre 3a/1a4 Ha 3KCTpeMyM. BrbinonHeHue npeoOpa3zoBaHU

rpaduka GyHKIMH

OO6patHble QyHKIMH

N3yueHune moHATHS OOpaTHOM (YHKIMH, ONpejAeieHue BUAa U
o- cTpoeHue rpaduxka oOpaTHOM (YHKIMH, HAXOXKICHHE €€
oOmactu ompeneneHuss u obimactu 3HadeHuid. I[lpumenenue
CBOMCTB (DyHKUMH NpU HCCIETOBAHUU YPAaBHEHHMH U pEIICHUU
3aJa4 Ha JKCTpeMyM. O3HAaKOMJIEHME C IOHSATHEM CIIOXKHOMN

byHKIUA

CreneHHble, IOKa3aTeNbHbIE,
Jorapu@mMuuecKkue u
TPUTOHOMETPHUYECKHUE
byakuun. OOpaTHBIC

Bbruucnenne 3HayeHHdH (QYHKIMHA 1O 3HAYEHUIO apryMeHTa.
OnpeneneHue TMOJOXKEHUS TOYKM Ha rpapuke 1o ee
KoopAnHaTaM M HaoOopoT. Mcmonb3oBanue CBOMCTB (QyHKIUI
JUIsl CpaBHEHHUsl 3HAa4YeHWl creme- Hel U Jorapu¢mos.
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TPUTOHOMETPHYECKHE
byHKIIUN

[Toctpoenue rpaduKOB CTENEHHBIX M JIOTApU(PMHUIECKUX
¢ynkuunii.) Pemenue mnokazaTenbHBIX M JOTApUYMUUYECKUX
YPaBHEHMH M HEPaBEHCTB 10 H3BECTHBIM  aJITOPUTMAM.
O3HakOMJIEHME C TIOHATHEM HENPEPBIBHOM IEPUOINYECKON
¢byHkuny, (GOpMYIMpPOBaHUE CBOWCTB CHHYCa M KOCHHYCa,
noctpoeHne ux rpa¢ukoB. O3HAKOMIIGHHE C TOHITHEM
rapMOHUYECKUX KoJieOaHUIl M mpumepa- MU TapMOHHYECKHX
KoJIeOaHUN 71 ONHMCAaHUS TPOLECCOB B (U3UKE U JPYTUX
obOmactsax 3HaHusA. O3HaKOMJIEHHE C TOHSATHEM pa3pbIBHOM
NepuoIn4eckoil pyHKkuuu, GopMyIHMpOBaHHUE CBOMCTB TaHTEHCA
U KOTaHI'€HCa, OCTpoeHue ux rpaduxos. IlpumeHneHne cBOHCTB
GyHKUMH JUISL  CpaBHEHUS 3HAYCHHH TPUTOHOMETPUUYECKUX
GyHKUMH,  pelleHuss  TPUTOHOMETPUYECKUX  ypaBHEHUH.
[Toctpoerne  rpadukoB  OOpaTHBIX  TPUTOHOMETPUUYECKHX
GbyHKUMH M ompeleneHMe 1O TIpapuKkaM UX  CBOMWCTB.
Brinonnenue npeobpa3zoBanus rpagKoB

4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocnenoBarensHOCTH

O3HakoMJIEHHE C TIOHATHEM 4YHCIOBOH IIOCIIEI0BATEIBLHOCTH,
cmocobamMu  ee  3a/JaHus, BBYHCICHUSMH €€  YICHOB.
Os3HakoMJIeHHE C TIOHSATHUEM IIpelesia I0CIEeJ0BAaTEIbHOCTH.
O3HakoMJIeHHME C  BBIYUCIEHHEM CYMMBbl OECKOHEYHOI'O
YHUCIOBOTO Psiia Ha MPUMEpPE BBIYMCICHHUS CyMMBI OECKOHEYHO
yOBIBaromei reo- MeTpudeckoil nporpeccuu. Pemenne 3agau Ha
npuMeHeHne (GOpMyJIBl  CyMMBI OECKOHEYHO YyObIBaromiei
reOMETPUYECKON IPOrPeCcCUu

IIpousBogHas u ee
IIPUMEHEHNE

O3HakoMJIEHME C TIOHATHEM MNPOU3BOAHOM. M3yueHue u
dbopMynUpoBaHHE €€ MEXaHMYECKOro U TI'eOMETPUYECKOTrO
CMBbICIa, U3y4YEHHE aJrOpUTMa BBIUMCIEHMS IMPOU3BOJHOM Ha
IIpU- MEpEe BBIYMCIEHUS MIHOBEHHOW CKOPOCTH M YIJIOBOTO
koopduumenta  kacarenbHOH.  CocTaBieHHE — ypaBHEHHS
KacaTeabHOM B oOmeM  Buae.  YCBOGHUE  IIPaBHI
nuddepeHnrpoBanusi, TaOMUIIBI MPOU3BOIAHBIX AJIEMEHTAPHBIX
byHkuui, npuMmeHeHue uid JUdQepeHIUpoBaHUS (PYHKIUH,
COCTaBJICHUSl ypaBHEHUs KacareiabHOM. M3ydeHue teopem o
CBSI3U CBOWCTB (DYHKIMH U MPOU3BOJHOM, (HOpMyTupOBKa HX.
[IpoBenenne ¢ MNOMOIIBID  MPOU3BOJHOM  HMCCIEIOBAHUS
byHKLMY, 3a- TaHHOH (opMysIOi. YCTaHOBIIEHUE CBSA3U CBOMCTB
GyHKIMM M TMpOU3BOJHOW 1o uX rpadukaMm. llpumenenue
IPOM3BOJHOW  JUIsl  pelleHMsl  3aJad  Ha  HaXOXJICHHE
HauOOJbIIEr0, HAWMEHBLIETO 3HAUEHUS M Ha HaXOXJACHUE
JKCTpEMyMa

[TepBooOpa3Has u uHTErpa

O3HakoMJIEeHHE C TIOHSATHEM WHTErpajga u TEpBOOOPA3HOI.
W3ydyeHue mpaBuia BBIYUCIEHUS TEPBOOOPA3HONH U TEOpEeMbl
Hrrotona—  JleiitOumma.  Pemenwe 3agady Ha  CBA3b
NepBOOOPA3HON U €€ MPOU3BOIHOM, BEIYUCIEHUE TIEPBOOOPA3HOM
I naHHoM ¢QyHKIMU. Pemenwe 3amad Ha MPUMEHEHHE
WHTETpaJa JJis BEIYUCICHUS] GU3NYECKUX BETUUYHH U TUIOIIA e

5.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHu HepaBeHcTBa 1
CHUCTEMBI HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

O3HakoMJIEHHME C MPOCTEHIIMMU CBEICHUSAMH O KOPHAX
anreOpandeckux  ypaBHEHHWI, TIOHATUSMH  HCCIEIOBaHUS
YpaBHEHUH W  CUCTEM ypaBHeHMH. H3ydenune Tteopuu
PAaBHOCWJIBHOCTH YpaBHEHHMM M ee mnpuMeHeHus. [loBTopeHue
3allMCH  pEelICHUs  CTaHJAPTHBIX  YPABHEHUN, IPUEMOB
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npeoOpa3oBaHusl ypaBHEHMH JUIsl CBEJIEHHMS K CTaHIApTHOMY
YPaBHEHHUIO.

Penienne panuoHaNbHBIX, UPPALMOHAIBHBIX, OKA3ATEIbHBIX U
TPUTOHOMETPUYECKUX YpPaBHEHHMH U cucTeM. lcnoab3oBaHue
CBOMCTB M rpadukoB GYHKIUA [JIs PEHICHUS ypaBHEHHM.
IloBTOpEHME OCHOBHBIX IPUEMOB DEIICHHs CUCTEM. Perienue
YPaBHEHMH € IPUMEHEHHEM BCEX IPUEMOB (Pa3JIOXKEHHs Ha
MHOKUTEJIM, BBEACHMSI HOBBIX HEU3BECTHBIX, I1OJCTAHOBKH,
rpapuueckoro Mmeroaa). Pemenue cucteM ypaBHEHMH ¢
IPUMEHEHHEM Pa3JIMYHBIX cII0c000B. O3HAKOMIIEHHE C OOIIUMHU
BOIIPOCAMM PELICHMs] HEPAaBEHCTB U HCIOJIb30BaHUE CBOMCTB H
rpadukoB (QYHKUMH TpH peIIeHHH HEepaBeHCTB. Pernenne
HEPABEHCTB U CUCTEM HEPABEHCTB C NPUMEHEHHEM pPa3IMYHbIX
cnoco6oB. [IpuMeHeHrne MaTeMaTUYECKUX METOOB JUIsl pELICHUS
CoJepXkKaTeNbHbIX 3aJad M3 pasjIMYHbIX 00JacTed HaykKu U
npakTuku. VHTepnpeTupoBaHue  pe3yslbTaTOB C  Y4ETOM
pEaIbHBIX OTPaHUYEHUN

6. SJEMEHTHI KOMEMHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKH

OCHOBHBIC TTOHSTHS
KOMOHWHATOPUKH

W3ydyenue mpaBwia KOMOMHATOPUKM M INPUMEHEHUE [puU
peleHM KOMOMHATOpPHBIX 3ajad. PerieHue KOMOMHATOPHBIX
3a7ad  METOJOM Iiepebopa W IO TpPaBUIy YMHOXCHHS.
O3HakoMJIEHHE C MOHATUSAMU KOMOMHATOPUKHU: Pa3MELICHUSIMH,
COYCTAHUSIMH, TIEPECTAHOBKaMU ©  (GOpMylTaMu I HX
BbluucieHus. OObscHEHME U NpuMeHeHue Gopmyn A
BBIYMCIICHHS Pa3MELICHUM, MEPECTAaHOBOK M COYETAaHUM IIPU
pemwienuu 3anad. O3HakomieHue c¢ OuHoMoM HbroToHa u
TpeyrosibHUKOM llackans. Pemenue mnpakTudeckux 3amad C
UCIOJIb30BAHUEM MTOHITUH U IPABUI KOMOMHATOPUKHU

DNeMEHTBI TEOPUU
BEPOATHOCTEH

W3ydeHne KJIacCHYeCKOro OIpeAeseHUs] BEPOSITHOCTH, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CyMMe BeposiTHOcTeil. PaccMoTpenue
IPUMEpPOB BBIUMCIEHUsI BeposiTHOocTed. Pemienune 3amgau Ha
BBIUHCIIEHHE BEPOSTHOCTEH COOBITUI

[IpencraBnenue qaHHBIX
(TabnuIIbI, TUarpaMMBI,

rpadukmn)

O3HaKOMJICHHE C OpeACTaBJICHUEM YHCIIOBBIX OAHHBIX W HX
XapaKTCPUCTHUKAMU. Pemenue IMPAKTUYCCKUX 3aga4 Ha
06pa60T1<y YW CJIOBBIX JAaHHBIX, BBIYHMCIICHHUC UX XAPAKTCPUCTUK

7. TEOMETPUA

IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa W IPUBEIACHUE JI0KA3aTEIbCTB IPHU3HAKOB
B3aUMHOI'O  PACIIOJOKEHHUs  IPsAMBIX U INIOCKOCTEH.
Pacnio3naBaHne Ha 4eprekax M MOJEIAX PA3NIMYHBIX CIIydacB
B3aUMHOI'O  PACIOJOKEHHUs  IPSAMBIX W IUIOCKOCTEH,
apryMEHTHPOBAaHUE CBOMX  CyXJIeHHMU. DopMynupoBaHHE
ONpPENEICHUN, MPU3HAKOB M CBOWCTB IapajlUICIbHBIX U
NEPNEHAUKYISIPHBIX IUIOCKOCTEHW, JBYIPAHHBIX M JIMHEWHBIX
yIJIOB. DBBbINONHEHUE IIOCTPOEHUS YIVIOB MEXAY IPSMBIMU,
IPSIMON U TIOCKOCTBIO, MEXKJY IUIOCKOCTSIMH IO ONMHUCAHUI0 U
pacnio3HaBaHMe HMX Ha Mozenax. lIpumeHeHue npu3HAKOB U
CBOMCTB DPACIOJOKEHHS MPSAMBIX U IUIOCKOCTEW NpPH PEIICHUHN
3ajau. M3o00pakeHne Ha pUCYHKAaX M KOHCTPYHMPOBAHHE Ha
MOJENIAX TMEpPHEeHIUKYIIPOB W HAKJIOHHBIX K INIOCKOCTH,
IPSAMBIX, MApaJUICNIbHBIX IIJIOCKOCTEH, YITIOB MEXAY NPAMOU M
IUIOCKOCTBI0O M OOOCHOBaHHWE IOCTpoeHMs. Perienue 3amad Ha
BBIYMCIICHUE  TEOMETPUYECKUX  BEIMYMH. OnuceiBaHue
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paccTosHUA OT TOYKH IO INIOCKOCTH, OT IPSIMON A0 IUIOCKOCTH,
MEXY IUIOCKOCTAMM, MEXAY CKPEIIMBAIOIUMUCA IIPSIMBIMY,
MEXJy  IpPOM3BOJBHBIMH  (urypaMu B  IPOCTPAHCTBE.
@OopMyJIMpOBaHHE M  JIOKA3bIBAHUE OCHOBHBIX TEOpPEM O
pPacCcTOSHUAX (Teopem CYyLIECTBOBAHMSI, CBOWCTBA).
N300paxeHne Ha ueprekax U MOJENSIX PpacCTOSIHUS U
000CHOBaHME CBOMX CyxaeHuil. OmnpeneseHue M BBIYUCICHUE
paccrosHuii B mpoctpancTBe. [lpumenenue dopmyn u Teopem
IUTAHUMETPUM JJI pelieHns 3aaad. O3HaKOMIIEHUE C IOHATHEM
[apaAJUICJIBHOTO  INPOCKTUPOBAaHUS M €r0  CBOWCTBAMM.
@opMyIMpOBaHUE TEOPEMBI O ILIOWEAAM  OPTOrOHAIBHOMU
IIPOCKLMA  MHOroyroiapHuka. IIpumenenue Teopum Ui
000CHOBaHUA MOCTPOEHUM U BBIYMCICHUHA. ApryMEHTHPOBaHUE

CBOUX CYKIEHUI 0 B3aUMHOM PacCIIOJIOKEHUU
IPOCTPAHCTBEHHBIX (PUTYp
MHororpasHuku Onucanue u XapaKTEepUCTUKA pa3IM4YHBIX BHJIOB

MHOTOTPaHHHUKOB, IIEPEUYHMCIECHUE HUX DIEMEHTOB M CBOWCTB.
N300paxeHre MHOTOTPaHHUKOB U BBIIIOJIHEHUE IOCTPOEHUS Ha
U300paKeHUsIX M MOJENSAX MHOIOTPaHHUKOB. Brruucienue
JUHEHHBIX JJIEMEHTOB M  YIJIOB B IIPOCTPAHCTBEHHBIX
KOHQUrypauusx, apryMEHTUPOBAaHHE  CBOMX  CYXKACHUH.
XapakTepucTuka M H300paK€HUE  CEYEHUs, Ppa3BEpTKU
MHOTOTPaHHUKOB, BBIYHMCICHHE IUIOLIAJENd  IOBEPXHOCTEM.
[TocTpoeHne mpoCTEWHINX CeUeHUi KyOa, MPHU3MBI, THPAMHU/IBL.
[Ipumenenue ¢GakTOB M CBEJCHMH U3  IUIAHUMETPHH.
O3HakoMJIEeHME C BUJAAMHU CHMMETPUHL B  IPOCTPAHCTBE,
dbopMynupoBaHUE OIpeNeNeHul U CBOWCTB. XapaKTepuUCTHKa
CUMMETpPUHU TEJI BpAlICHUsS WM MHOTOrpaHHHUKOB. [IpnMeHeHue
CBOMCTB CHMMETpPUM IIpM peuleHuH 3anad. lcnosb3oBaHue
NPUOOPETEHHBIX 3HAHUU JUISl MCCIEAOBAaHUS U MOJEIUPOBAHUSA
HECJIOKHBIX 3a7au. M300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U
BBIIIOJIHEHHNE PUCYHKOB 110 YCIOBUSM 3a/1a4

Tena u moBepxHOCTH
BpalllCHUS

O3HakoMJIEHHE C BHJAMH TeJl BpalleHHs, (OPMYIMPOBAHUE WX
ONpEeNENIeHUN U CBOUCTB. DOPMYIMPOBAHUE TEOPEM O CEYECHHUU
mapa TUIOCKOCTBIO M TUIOCKOCTH, KacaTelnbHOM K cdepe.
XapakTepucTuka U U300paKeHHe Tel BpallleHUs, UX Pa3BEepPTKH,
ceueHus. Pemenne 3a1ay Ha MOCTPOEHUE CEUYCHUM, BBIYMCIICHUE
JJIVH, pPacCTOSHUH, YIJIOB, ILIOIIACH. [IpoBenenue
JIOKA3aTeJIbHbIX ~ PAcCyKJCHUW  TPU  PEIIEHUH  3ajad.
[IpuMeHeHre CBOMCTB CUMMETPHUU TPU PEHICHUH 33]a4 Ha Tena
BpallleHus1, KoMOMHaNuIo Tei. M300paxkeHne OCHOBHBIX KPYTJIBIX
TE€J ¥ BBINIOJHEHUE PUCYHKA MO YCJIOBHIO 33/1a4u

N3mepenus B reomerpun

O3HaKOMJIEHHE € MOHATUSAMU IUIOIAAN U 00beMa, aKCUOMaMHU U
cBoiictBamu. PemieHne 3amad  Ha BBIUMCICHHME ILIOLIAAEH
IUIOCKUX (UTYp C MPUMEHEHHEM COOTBETCTBYIOIIUX (hopmyn u
¢dakTOoB W3 MIaHUMETpUH. M3ydyeHue TeopeM O BBIYUCICHUH
00BEMOB  NPOCTPAHCTBEHHBIX TEJ, pelIeHHe 3aJad  Ha
npuMeHeHne GopMyll BeIYHCIeHUs 00beMoB. N3yuenue dpopmyin
JUTSL BBIYMCIICHUS IUIOMIAJe MOBEPXHOCTE MHOTOTPaAaHHUKOB U
Ten BpamieHusa. (O3HaKOMIIEHHE C METOJOM  BBIUMCIICHHUS
IIoNIaId MOBEpXHOCTU cdepbl. Pemenue 3a1au Ha BhIYUCIEHUE
II011a/1el NOBEPXHOCTU MPOCTPAHCTBEHHBIX TEI
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Koopaunatsl u BEKTOPBI

O3HakoMJIEHHME C TIOHATHEM BeKTopa. M3ydeHue aeKapTOBOM
CHUCTEMBI KOOPAHMHAT B IIPOCTPAHCTBE, ITIOCTPOCHHUE 110 33JaHHBIM
KOOpJAMHATAM TOYEK M IUIOCKOCTEH, HAXOXKICHUE KOOPAMHAT
TOYEK.

HaxoxxneHue ypaBHEHUH OKPY)KHOCTH, C(epbl, IJIOCKOCTH.
Beluncienue paccTosHMM MeXay TOoukamu. M3yueHue CBOWCTB
BEKTOPHBIX BEJIMYMH, IPaBWJI pAa3JIOKEHUS BEK- TOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NPABWI HAXOXKICHUS KOOPAUHAT
BEKTOPA B IPOCTPAHCTBE, IPABWII ACUCTBUI C BEKTOPAMH,
3alaHHBIMUA KOOpAMHAaTaMu. [IpruMeHeHne Teopuu Npu peleHun
3aJa4 Ha JEUCTBUA C BeKkTopamu. M3ydeHHe CKaJasipHOIo
IIPOU3BEJICHUS BEKTOPOB, BEKTOPHOI'O YypaBHEHUS MPSAMOH U
IVIOCKOCTH. [IpuMeHeHue TeopuM Npu pElIEHUH 3a- Jad Ha
JIEUCTBHSI C BEKTOPAMM, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB JUISl BBIUMCIICHMS BEJIMYUH YIVIOB M PACCTOSHHM.
O3HakoOMJIEHHE C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM  DACIIOJIOKEHUU  MPSIMBIX W IUIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB
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2.5. Tembl pedeparoB (10KJIAT0B), MHHAMBUAYAJIBHBIX IPOECKTOB

1. HempepsiBHBIE ApOOH.

2. llpumeHeHME CIIOKHBIX MPOIEHTOB B YKOHOMHUYECKUX pacyeTax.
3. TlapannenbHoe MPOEKTUPOBAHHUE.

4. Cpennue 3HaY€HUS U UX MPUMEHEHHE B CTATUCTHKE.

5. BekrtopHoe 3a1aHue NPSAMbBIX U INIOCKOCTEN B IPOCTPAHCTBE.
6. CnoxeHre rapMOHHYECKNX KOJIeOaHUH.

7. I'paduueckoe pemieHre ypaBHEHUN U HEPABEHCTB.

8. IlpaBuibHBIC U MOTYIPABUIbHBIE MHOTOTPAHHUKH.

9. Konunueckue cedyeHus: ¥ X IPUMEHEHUE B TEXHUKE.
10.ITonsatue nuddepennmana u ero IpuaoKeHusI.

11.Cxembl NOBTOPHBIX UCTIbITAaHUN bepHyu.

12. VccnenoBanue ypaBHEHUH 1 HEPABEHCTB C ITapaMEeTPOM
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIUILIUHBI

3.1. YueOHO-MeTOAMYECKOE M  MATePHAJBLHO-TeXHHYECKOe olecrneyeHue
NPOrpamMmbl y4eOHO JucuumInabl MaTeMaTuka

OcBoeHue mporpaMmbl y4eOHOM AUCHUIUIMHBL MaremaTtuka  Mperosaraet
HaJIM4ue B AJATBIPCKOM TEXHOJOTMYECKOM KoJulemke MuHoOpa3zoBaHUs
UyBamuu, peanusyronieM o0pa3oBaTeIbHYI0 MPOrpaMMmy CpEIHEro oOIero
obpazoBanus B mpeaenax ocBoeHust OIIOIT CIIO nHa 6a3ze OCHOBHOTO OOIIETO
oOpa3oBaHus, yueOHOTO KaOMHETa, B KOTOPOM MMEETCS BO3MOKHOCTh 00€CIICUNTh
CBOOOIHBIN gocTyn B MHTEepHET BO BpeMsi Y4EOHOTO 3aHATHS W B TEPUOJ
BHEYUEOHOM JeATEbHOCTA 00yUYaronuXcsl.

[lomenienne  kabuHeTa yaoBieTrBopsier  TpeboBanusiMm  CaHHUTapHO-
AMUACMHUOIOTHUECKIX TIPaBMJI W HOPMAaTHBOB , OCHAIICHO  THUIIOBBIM
o0OpyZI0OBaHUEM, YKa3aHHBIM B HACTOAIIUX TPEOOBAaHUAX, B TOM YHCIE
CHEIUAIN3UPOBAaHHOM  y4eOHOM  MeOenbl0o W CpeACcTBaMU  OOydeHUs,
JIOCTAaTOYHBIMH  JIJIS  BBIMIOJHEHUST TPeOOBAaHMH K  YPOBHIO  IMOATOTOBKHU
oOydJarommxcs.

B kabunere umeercs MyJIbTUMEIUHHOE O00OpPYAOBAaHKE, MTOCPEICTBOM KOTOPOTO
YYaCTHUKU O0pa30BaTENbHOTO TMIpollecca MOTYT MPOCMaTpUBaTh BHU3YaJbHYIO
nHpopMaIMIO TI0 MaTeMaTHUKe, CO3JaBaTh MPE3CHTAIlMU, BUIEOMATEPUAIIbI, UHBIC
JTIOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOr0 M MAaTePHATbHO-TEXHHUUYECKOTO O0eCreYeHus
MpOrpaMMbl YIeOHON AUCITUIUTMHBI MaTemMaTHuka BXOIST:

* MHOTO(DYHKIIMOHAJbHBIA KOMIUIEKC MPENoaBaTelis;

* HarJAIHbIE TOCOOMS (KOMILJIEKThl Y4YEOHBIX TaOuIl, TUIaKaTOB, MOPTPETOB
BBIJIAIONTUXCS YICHBIX-MAaTEMaTUKOB H JIp.);

* UTHPOPMAIIMOHHO-KOMMYHHKATUBHbBIE CPEJICTBA,

* SKpPaHHO-3BYKOBBIE TTOCOOUSI;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHUCJIE MMacropTa Ha CPEJCTB
oOy4eHUs, HHCTPYKIIUU 10 UX UCTIOIH30BAHUIO M TEXHUKE 0€30M1aCHOCTH;

* OMOIMOTEYHBIN (HOH/I.

B Oubnmoreunsiii GhoHA BXOJAAT y4EOHUKH, Y4EOHO-METOJUYECKHE KOMILICKTHI
(YMK), obecneunBaroiue OCBOCHHME YYE€OHOM AMCHMIUIMHBI Maremaruka,
PEKOMEHJOBaHHbIE WJIM JOMYUIEHHbIC IS MCIOJIB30BaHUS B AJIaTBIPCKOM
TEXHOJIOTUYECKOM  KoJuiepke MuHoOpazoBanus UyBaliuu, pealu3yloieM
oOpa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpeneiax
ocBoenus OIIOII CIIO na 6a3e 0oCHOBHOTO 00IIIET0 00pa30BaHUsI.

bubnmuoreunbrii GOHI TOMOJHEH SHIMKJIONCIUSIMH, CIPABOYHUKAMH, HAYIHOM,
HaYYHO-IIOIYJIIPHOU U IPYrOM JIUTEPATypOy 110 MATEMATHUKE.

B mporiecce ocBoeHwus mporpaMMbl Y4eOHON TUCIUILTMHBI MaTteMaTuka CTyIAeHTHI
UMEIOT BO3MOXXHOCTh JIOCTyMa K DJEKTPOHHBIM Y4YeOHbIM MaTephaiaMm TI0
MaTeMaTHKe, UMEIOIUMCS B CBOOOTHOM J0CTyNE B ceTn MHTepHET (371€KTPOHHBIM
KHUTaM, IpaKTUKymMaM, Tectam, matepuaiam EI'D u ap.).
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3.2. JIuteparypa

st CTy1eHTOB:

1. bammakos M.J. MaTtemaruka: anreopa ¥ Hadajla MaTEMaTHYECKOTO
aHanuza, reometpus: yueOHuk. / M.W. bammakos.- M.: Axkagemus, 2017.-256¢
2. bammakoB M.M. Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO

aHanmsa, reoMeTpus: 3ajgavyHuk: yueod. mocoodue / M.W. bammaxkos.- M.:
Axanemus, 2017.-256¢

3. bammakos M.M. Maremaruka: / M. .M. bammakos.- M.: Akagemus, 2019.-
256¢
4. I'yceB B.A. Maremaruka i npodeccuii U ciennaabHOCTEH COLUaIbHO —

skoHomuueckoro npoduss./ B.A.I'yces, C.I'.I'puropses,C.B.1Bonruna.-M.:
N3natensckuil neHTp «Akagemus», 2019.- 416¢

Jis npenoagaBareJiei:
1.®enepanbHbIil 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit
denepanumn».
2.ITpuka3z MunuctepctBa odpazoBanust u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPKJIEHUHU (pesiepanibHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero (IoJIHOro) O0IIEero 00pa3oBaHUs».
3.Ilpuka3z MunuctepctBa odpazoBanust u Hayku P ot 29.12.2014 Ne 1645 «O
BHeceHUM wu3MeHeHuid B Ilpuka3 MuHucrepctBa 0Opa3oBaHHMs M HAYKH
Poccniickon
®enepanuu oT 17.05.2012 Ne 413 «*“O0 yTtBepxaeHUU (PeaepaibHOTO
rocy/1apCTBEHHOr0 00pa30BaTENIbHOIO CTAHIapPTa CPeHEro (IIOJTHOT0) OOLIETOo
oOpazoBaHus».
4.Ilucemo JlemaprameHTa TOCYJapCTBEHHOW MOJUTUKA B cdepe MOATOTOBKHU
pabouux
kanpoB u JII1O MunucrepctBa o6pazoBanus u Hayku PD ot 17.03.2015 Ne 06-
259
«PexoMeHanuu no opraHu3anuy NoJydYeHHs CpeHEro o01ero oopa3oBaHus B
npejaenax OCBOCHMS o0pa3oBaTeabHbIX porpamMm CpEIIHETO
po(ecCUOHATEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 0O1Iero 00pa3oBaHMsl C YYETOM TpeOOBaHUI
(enepanbHBIX TOCYJapCTBEHHBIX 00Pa30BATENbHBIX CTAHIAPTOB U MOIy4aeMOM
npodeCcCUr WK CEIUaIbHOCTH CPeaHEro NMpodhecCHOHAIBHOTO 00pa30BaHUS.

HNuTener-pecypcnl:

www. fcior. edu. ru (MuadpopmManuoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIHHBIC
MaTepualbl).

www. school-collection.edu.ru (Equnas kotekunu udpoBbIx 00pa30BaTEIbHBIX

peECYpCoB)
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PACHPEJIEJEHUE TUIIOB KOHTPOJIbHbIX 3AJAHUM 1P
TEKYIIEM KOHTPOJIE 3HAHUU U HA ITPOMEXYTOYHOU
ATTECTAIIUN

Turnsl KOHTPOJIBHOI'O 3alaHuA, HOMEP

HaunmMmeHOBaHHE TEM
Y4eOHOH M CIUIINHbBI

Pasznen 1. PazButne
MOHSATHSA 0 YHCTIe

Pa3znea 2. Kophn,
cTeneHu U Jorapugmsl

KonTpoJib-Hbie
paboThI

KonTponbhas
pabota Ne 1
(2 BapuaHTa 1o
5 3aganuin)
KonTponbhas
paborta Ne 2
(2 BapuaHTa 1o
4 3ananHus)

JlaGopaTopHbie 1
NPaKTUYECKHE PabOThI

[IpakTdeckoe 3a1aHue
Ne 1 (3armoaHUTH
tabnuity) [IpakTuueckoe
3amanue No 2 (2
BapHaHTa 110 4 3a/1aHus)
IIpakTHueckoe 3ananue
Ne 3 (2 Bapuanra o 5
3aJ1aHui)

[TpakTuyeckoe 3aaHue
Ne 1 (2 Bapuanra 1o 4
3aJIaHHS)
IIpakTrueckoe 3ananue
Ne 2 (2 BapmanTa: 1
ypOBeHb — 3 3a7aHusl, 2
YPOBEHb — 3 3a/1aHus)
IIpakTHueckoe 3ananue
Ne 3(2 BapuanTa o 3
3aJjaHus)
[TpakTuyeckoe 3aanue
Ne 1 2 BapuanTa no 2
3aaHus)
IIpakTHueckoe 3a1anue
Ne 2 (2 BapuanTa no 4
3a/1aHMsN)

TecToBrIe 3amaHus, 3amanue
penieHue 3aaay, MIPOMEKYTOU
BBITIOJTHEHUE YITPAXKHEHUI HOH
aTTecTaluu
TecrtoBoe 3aganue 1 (6
3amanue
BOIIPOCOB)
JK3aMeHa:
TecrtoBoe 3aganue 2 (2
TECTOBLIE
BapHaHTa [0 8 BOIPOCOB)
3amanus 10
TecroBoe 3amanue 3 (2
BapUaHTOB
BapuaHTa 1o 10 Borpocos) 10 30
KoHTpoJibHBIE BOITPOCHI
BOITPOCOB

(1-12)

TecroBoe 3ananue 1
(2 Bapuanra 1o 5
BOIIPOCOB)
TecTtoBoe 3amanue 2
(5 BapuanToB 1o 10
BOIIPOCOB)
KoHTponbHbIe BOpoch
(1-10)
TecroBoe 3ananue 1
(2 BapuanTa 1o 4 3a1anus)
TecroBoe 3ananue 2
(8 BomrpocoB)
TectoBoe 3amanue 3
(8 BoIpOCOB)
TecTtoBoe 3aganue 4
(8 BomrpocoB)
TecToBoe 3aganue 5
(8 BomrpocoB)
KoHTponbHbIe BOIPOCH
(1-10)
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Pasznea 3. [Ipsamble u
ILIOCKOCTH B
NMPOCTPAHCTBE

Pazpea 4.
KomOunaropuka

Pa3nen 5. Koopaunarsi
U BEKTOPbI

KonTponbhas
pabora Ne 3
(2 BapuaHTa 1o
3 3amaHus)

KoHntponbHas
pabota Ne 4
2 BapuaHTa 1o
4 3amaHus)

TectoBoe 3aganue 1 (20
BOIPOCOB MO 4 3a/1aHUs B
KaX0M)
TecToBoe 3aganue 2
(10 BapuanToB 110 8
BOIIPOCOB)
TecroBoe 3am1anue 3
(2 Bapuanra: 1 ypoBeHb —
3 3aganus, 2 ypoBeHb — 2
3a1anus, 3 ypoBeHb — 2
3a/1aHMsN)
TecToBoe 3ananue 4
(2 Bapuanra 1o 6
BOIIPOCOB)
KoHTpoiibHBIE BOIIPOCHI
(1-8)

TectoBoe 3ananue 1
(4 BapuanTa o 10
BOIIPOCOB)
TecroBoe 3ananue 2
(2 Bapuanra no 15

[TpakTHdeckoe 3agaHue
No 1 (10 3amanmit)
[TpakTHdeckoe 3agaHue
Ne 2 (4 BapuanTa o 5
BOIIPOCOB)
[IpakTdeckoe 3a1aHue
Ne 3 (3 Bapuanra o 5
BOITPOCOB)
IIpakTHueckoe 3aanue
No 1 (2 BapmanTa mo 12
3a/IaHUi )
[IpakTUdeckoe 3a1aHue
Ne 2 (8 BapuanToB no 3
3aJIaHHS)

BOIIPOCOB)
Kontponbusie 3ananus (1-
6)
[TpakTueckoe 3aganue TecroBoe 3ananue 1
Ne 1 (2 Bapuanra 1o 2 (24 Bompoca)

TecroBoe 3ananue 2
(18 BompocoB)
TecroBoe 3amanue 3
(8 BomrpocoB)
TecroBoe 3ananue 4
(2 Bapuanra o 12
BOIIPOCOB)
KoHTpoisibHBIE BOITPOCHI

(1-6)

TecToBoe 3aganue 1
(2 Bapuanra o 10
BOITPOCOB)
TecroBoe 3ananue 2
(2 Bapuanra o 10
BOIIPOCOB)
TecroBoe 3amanue 3
(2 Bapuanra o 10
BOIIPOCOB)
TecroBoe 3ananue 4
(2 Bapuanra o 10
BOTIPOCOB)
KoHTposbHBIE BOITPOCHI

(1-9)

3aJIaHMS)
IIpakTHueckoe 3ananue
Ne 2 (2 BapuanTa 1o 2

3aJjaHus)

IIpakTHueckoe 3a1anue
Ne 1(5 3ananwuit)
IIpakTHueckoe 3a1anue
Ne 2 (2 BapuanTa no 3
BOIIPOCA)
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Pa3zgen 6. OcHOBBI
TPUTOHOMETPHUU

Pazgen 7. ®yHkuum u
rpagpuxku

KonTponbHas
paborta Ne 5
(2 BapuanTa 1o
10 3amanwmii)

KonTponbhas
paborta Ne 6
(2 BapuaHTa 1o
5 BOIIPOCOB)
KonTponbhas
paborta Ne 7
(4 BapuaHTa 1o
5 3aganuin)

[IpakTryeckoe 3a1anue
No 1(2 BapuanTa no 4
3a/1aHuUs)
[TpakTueckoe 3agaHue
Ne 2 (2 Bapuanra no 3
BOITIPOCA)
IIpakTHueckoe 3ananue
Ne 1 2 BapuanTa no 4
BOIIpOCA)
[TpakTueckoe 3agaHue
Ne 2 (2 BapuanTa o 5
BOITPOCOB)

[TpakTuyeckoe 3aaHue
Ne 1 (2 3apanus)
[TpakTryeckoe 3aanue
Ne 2 (2 BapuanTa o 6
BOIIPOCOB)
IIpakTHueckoe 3ananue
Ne 3 (8 3apganwii)
IIpakTHueckoe 3ananue
Ne 1 (2 BapuanTa o 6
3aJ1aHui)
[TpakTuyeckoe 3aanue
Ne 2 (2 Bapuanrta o 5
3a/laHui)
IIpakTHueckoe 3a1anue
Ne 3 (2 BapuanTa o 3
3a/1aHMsN)
[TpakTryeckoe 3aaHue
Ne 1 (2 BapuanTa o 6
3aJTaHHH )
IIpakTHueckoe 3aianue
Ne 2 (2 BapuanTa no 3
3a/1aHMsN)
[TpakTryeckoe 3aaHue
Ne 3 (2 BapuanTa 1o 4
3aJTaHHS)

TecroBoe 3amanue 1
(2 BapuanTa o 10
BOIIPOCOB)
TecToBoe 3aganue 2
(2 Bapuanra o 10
BOIIPOCOB)
TecTtoBoe 3aganue 3
(2 BapuanTa o 10
BOIIPOCOB)
KoHnTponbHble BOpoCh!
(1-7)
TecToBoe 3aganue 1
(2 Bapuanra 1o 5
BOIIPOCOB)
TecToBoe 3aanue 2
(2 BapuanTa o 10
BOIIPOCOB)
KoHTponbHbIe BOIPOCH!
(1-4)

TectoBoe 3amanue
(5 BompocoB)
KoHTponbHbIe BOpoch
(1-8)
TecroBoe 3ananue 1
(3 BapuanTa o 6
BOIIPOCOB)
TecroBoe 3ananue 2
(2 BapuanTa o 12
BOIIPOCOB)
TecroBoe 3ananue 3
(2 Bapuanra 1o 5
BOIIPOCOB)
TecroBoe 3amanue 4
(2 Bapmanra: yactb A — 5
BOIIPOCOB, YacTh B — 3
3aJ1aHus)
KoHTposibHBIE BOITPOCHI
(1-13)
TecToBoe 3aganue 1
(2 Bapuanra o 10
BOITPOCOB)
TectoBoe 3axanue 2
(17 BompocoB)
TectoBoe 3ananue 1
(26 BompoCOB)
KoHTponbpHbIE BOMPOCH!
(1-11)
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Paznean 8.
MHOrorpaHHUKHU H
KpYIJble Teja

Pa3znen 9. Hauana
MATEeMATHYECKOIr0
aHaJIM3a

Paznen 10. UuTerpas u

€ro IpUMEHECHUE

KonTponbHas
paborta Ne 8
(2 BapuanTa 1o
4 3amaHus)

KoHntposbnas
pabota Ne 9
(4 Bapuanra 1o
4 3amaHus)

HpaKTI/I‘-IeCKOG 3aJaHuc

Ne 1 (5 BapuanToB mo 47

BOIIPOCOB)
[TpakTueckoe 3agaHue
Ne 2 (2 Bapuanra no 3
3aJIaHHS)
IIpakTHueckoe 3ananue
Ne 3 (3 BapuanTa mo 10
3a/1aHUi )
[TpakTueckoe 3agaHue
Ne 1 (2 Bapuanra o 5
3aJIaHHI )
IIpakTHueckoe 3ananue
Ne 2 (2 BapuanTa o 5
BOIIPOCOB)

[IpakTHueckoe 3ananue

Ne 1 (20 BapuanToB 1o 3

3aJIaHMs)
[TpakTrueckoe 3aganue
Ne 2 (2 Bapuanta o 11

3a7aHUN)
[IpakTHueckoe 3ananue
Ne 3 (3 Bapuanra no 3

TecroBoe 3amanue 1
(2 BapuanTa 110 5
BOIIPOCOB)
TecToBoe 3aganue 2
(7 BomrpocoB)
KoHTposibHBIE BOITPOCHI
(1-9)
TecToBoe 3aganue 1
(2 Bapuanra o 10
BOIIPOCOB)
TectoBoe 3aganue 2
(2 BapuanTa o 12
BOIIPOCOB)
KoHTposibHBIE BOITPOCHI
(1-4)

TecroBoe 3aganue 1

(2 BapuanTa 1o 21 Bompoc)

KoHTposibHBIE BOIIPOCHI
(1-4)
TecroBoe 3ananue 1
(2 BapuanTa o 10
BOIIPOCOB)
TecroBoe 3ananue 2
(12 BompocoB)
TecroBoe 3ananue 1
(2 Bapuanra o 13
BOIIPOCOB)
TecroBoe 3amanue 2
(2 Bapuanra o 10
BOITPOCOB)
TecroBoe 3ananue 3
(2 BapuanTa 1o 8
BOIIPOCOB)
KoHTpoisibHBIE BOITPOCHI
(1-8)
TecTtoBoe 3ananue 1
(2 Bapuanra o 10
BOIIPOCOB)

TectoBoe 3amanme 1
(2 Bapmanra o 9
BOIIPOCOB)
TecTtoBoe 3a1anue 2
(3 Bapuanra 1o 7
BOIIPOCOB)
TecToBoe 3ananue 3
(2 Bapuanra o 7
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Paznmen 11. DjeMeHTHI
TeOpHUU BEPOAATHOCTEH 1
MaTeMaTH4YeCKou
CTATHCTHKH

KoHntposbHas
paborta Ne 10
(2 Bapuanra 1o
5 3amaHuin)

KonTponbhas
pabora Ne 11
(2 BapumanTa no
9 3anmanuit)

3a/1aHMs)
[IpakTrueckoe 3ananue
Ne 4 (3 BapuanTa 1o 4

3aJIaHHS)

IIpakTHueckoe 3ananue
Ne 1 (2 BapmanTa mo 3
3aJ]aHus)
[TpakTrueckoe 3agaHue
Ne 2 (2 Bapuanra no 3
3aJIaHMS)
IIpakTHueckoe 3ananue
Ne 3 (2 BapuanTa no 4
BOIIpOCA)
[TpakTrueckoe 3agaHue
Ne 1 (2 Bapuanra o 5
3aJIaHHI )
IIpakTHueckoe 3ananue
Ne 2 (2 Bapuanta o 3
3aJjaHus)
[TpakTueckoe 3aganue
Ne 3 (2 Bapuanrta 1o 4
BOIIPOCA)

[TpakTrueckoe 3aganue
Ne 1 (6 BapuanToB 1o 2
3aJTaHHS)
IIpakTHueckoe 3aianue
Ne 2 (4 BapuanTa no 4
BOIIPOCA)
[TpakTuueckast paborta No
1 O6veMm kyba u
MPSIMOYTOJIBHOTO
napajuieyenumn-a
[TpakTuueckast pabota No
2 O0BEM NpU3MBbI
[TpakTuueckas pabota No
3 O0BeM nupamMuIbI
[TpakTuueckast paborta No
4 Beraucienne 00beMOB
MHOTOTPaHHUKOB
(2 Bapuanra: 1 ypoBeHb —
3 3anmanus, 2 ypoBeHb — 3
3aJlaHus, 3 ypOBCHb — 2
3aJIaHKS)

BOIIPOCOB)
KonTposnbHbIe BOPOCHI
(1-10)

TectoBoe 3ananue 1
(2 BapuanTa o 10
BOIIPOCOB)
KoHTponbHble BOpoCh!
(1-8)
TecToBoe 3aganue 1
(3 BapuanTa o 12
BOIIPOCOB)
TecTtoBoe 3a1anue 2
(7 BomrpocoB)
TecroBoe 3ananue 3
(2 BapuanTa o 10
BOIIPOCOB)
TecroBoe 3ananue 4
(4 Bapuanra o 10
BOIIPOCOB)
KoHTposibHBIE BOIIPOCHI

(1-13)

TecroBoe 3ananue 1
(2 Bapuanra o 11
BOIIPOCOB)
TecroBoe 3aganue 1
(21 Bompoc)
KoHTpoisibHBIE BOITPOCHI
(1-15, 1-10)
TecToBoe 3aganue 1
(2 Bapuanra o 10
BOITPOCOB)
KoHTponbHbIE BOIIPOCHI
(1-12)
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Pa3nen 12. YpaBHeHnust
U HepaBEeHCTBA

KonTponbHas
paborta Ne 12
2 BapuaHTa 1o
7 BOIIPOCOB)

[TpakTHdeckoe 3agaHue
Ne 1 (2 BapuanTa mo 7
3aaHU)
[TpakTueckoe 3agaHue
Ne 1 (4 3apanus)
[TpakTueckoe 3agaHue
Ne 2 (5 3apanmii)
[TpakTrueckoe 3agaHue
Ne 1 (5 3apanmii)

TectoBoe 3amanue 1
(10 BapuanTOB 110 7
BOIIPOCOB)
KoHTposibHBIE BOITPOCHI
(1-6)
TecToBoe 3aganue 1
(24 Bompoca)
TecToBoe 3aganue 2
(7 BomrpocoB)
KoHTpoJibHBIE BOITPOCHI
(1-12)
TectoBoe 3amanue
(5 BompocoB)
KoHTposibHBIE BOITPOCHI
1-7)
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Penensiis
Ha pabouyio mporpaMmy y4eOHONH AHCUHIL uEL MaTemaTnka
UPENOIABATCIA AJAThIPCKOI0 TEXHOMOTHYCCKOI0 Koaeka Munobpasosanns Yysaimuu

Muxai:ioroit Anndun AxyGosHm

Pabouas nporpaMma y4eOHO# ,IMCUHIIHHEL Maremarnka pazpadoTalia B COOTBETCTBHE ¢
Tpebosannsivu @TOC cpeanero odwero odpasosanus 1o npoeccun 08.01.26 Macrep 1o
PEMOHTY 1 00C1YKHBAHNIO HHKEHEPHLIX CHCTEM JKH THUIHO-KOMMYILLILHOTO XO3SHCTEA,

OGbem 00pazoBareibHON NPOTPAaMMEl cocTasaser 342 gaca. H3 k010poi 326 uacos -
oGasatenbuas yucOuas Harpyska. 8 €acoB OTRENCHO 418 KOHCVILTAIME. 8§ qacoB - Iia
HPOMEKYTOUHYIO aTTCCT a1

TTporpasm coACpIKHT:

- Tacmopr  upoIpavMMbl y9eOHOH  JAHCHMINIMHBL,  KOTOPLIH  Biiougaer B cebds
HOSCHATEALHYIO  3AUMCKY,  PACKPRIBAIOLIYIO  LENW W 3a0a4d  JHCIMINIMHBL,  OGLIVIO
XAPAKTEPHCTHRY  YUCOHOH AMCUMILIMHBL, MECTO VHCOUOH AHCIMIIMHBL B yucOlloM  11aHe,
PE3VILTATL! OCBOCHHS YHeOHONH THCLIETLTHIILY,

- TCMATHYCCKHHA [171aH, KOTOPLIA COCTAB/ICH B COOTBETCTBHE C IIPUNMEPHOI TporpamMMoii
yUeOHOH AHCUMILIMHB, BXOJSUIEH B peceTp yueOHBIX AMCUHIUTL 00U1OGPA30BATENLHOTO
uuKiE, B TeMaTHUCCKOM [AAUHPOBAHIN YKA3AHO KOMHMCCTBO HUCOB, OTBEACHINE A U3YMCHHE
MATEPHLIA 1 TPAKTHHCCKHC 3aHs 114,

- XAPAKTEPHCTHKY OCHOBHBIX BHAOB YUSOHOIT ICATCNLHOCTH CTVCHTOB, TCMY pedeparos
[LOKI0E ). HHARBHAYATBILIX TPOCKTOB, YCIOBHA PEANN3allg yHeOHO ANCUHILTMHLL Tad iy
PACTIPEACTICHNA  THILOB  KOHTPOMNBHBIX 3aJallMil  UpW  TeKYIEeM KOHTPOIC 3Ha#uil 1 Ha
NPOMEAVTOUHOH arTecTanuH,

JluTepatypa pasacnela Ha MTepaTyYpPy VI CTYACHTOR M HPENo BT IeH.

PaGowas  mporpaMma  yuchuoil  jweimmminnl Matemaruka,  paspadotannas
npenogasarcsem Muxaitiosoin AL, cOOTBETCIBYET HPEIBABLIEMLIM TPCOOBAHNAM 1 MOKET
ObITh peROMER;I0BAHA K paboTe MpH MOArOTOBKE KBUTH(GHUHPOBAIILIX Palouuy M CAVIKAIINX

no npogeccun 08.01.26 Mactep nmo pemoury # 001y KHBAHHIO HIBKCHCPHBIX  CHCTEM

Pupcoa LA npenogasareis Ajarhpekoro
TEXHONOTIUCCKOTO KOJUIe Ka
Mutebpazonanus Uysaimmn

34



Ha PaboUyIO MPOrpaMmy YUCOHOT JICUHILTHHD] Marematiixa
Hpenoiasaress AIATLIPCKON0 1EXHONOTHHECKOTO KOLTE IR MunoSpazosasus Hysauy

Muxaiinosoil Asspun SAkyOoBHb!

Padouas mporpamma yuebHOI Jcinnnab. MateMarnka papadoTas: B COOTBCTCTRIN ¢
Tpedosanami GTOC cpeanero obuero oOpasoBaHus 10 npodecenn 08.01.26 Macrep 1o
PEMOITPY H 00CIYAKHBAHIIO HIKCHEPHbBIX CHCTEM JKHIHITHO-KOMMYHAIIbHOTO xo3siicTRY.

O6bem paboueii mporpammbl cocTapnser 342 uaca, M3 KOTOPOJ 326 wuacoB -
oba3aTenbHas vueOHa® HAIPYIKA. 8 HacoB OTBEACHO U8 KOHCY/IbTAlME, 8 uacos - 1@
IPOMEKY TONH VIO ATTECTALHI.

[TporpasMa COJCPAMT MaciopT TPOTpaMMbl YHCOHOH JIMCUMIUIHHEI. TEMATHHCCKH
. XADAKTEPHCIHKY OCHOBHBIX BIA0B YueOHOH ACATENHHOCTH CTYACHTOR. TCMY pedeparon
| 20E7ATI0B ). UILTHBIIVLIBHLIX TIPOSKTOB, YCTIOBHA PEatM3alin yieOHOH AHCIHTIIHHEL radIHLy
pacnipelieeHia  THIIOB KOHTPOIbHBIX 3A0aHUA  NPH  TCKYLWIEM  KOITPOaS 3HaOHMH 0 Ha
MPOMEIYTOUHOH e TCCTALHH,

[lacrops uporpayMmel Y4COHOH JIMCHUMILIKILL CONCPHUIT TOACHHTE bIYIO 3AMMCKY.
KOTOPOIT PACKPLIBAIOTCH NCIAH 1 33/1a49K JIUCUHIUIMHBL a4 TAKKe O0IVIO  XaPARTEePHCTHRY
VUCOHON JMCIUIMIAKEL, €¢ MCCTO B yueOHOoM IUIaHe, TPCOOBAHNS K PC3y-IbTaTaM OCBOCI
JINCILLANEBL

TeMaTHueckuil TR COCTABICH B COOTBCTCTBMM ¢ LPHMEPHOI nporpamyoil yuedioi
JICHATARHBL, BXOASMEH B PECCTP YHeOULIX [THCIHILIMH ODMICODPAIOBATCIALHOTO MK, B3
TeMUTHUCCKOM  FIGHHPOBAIITN  YKA3allo  KOJMYECTBO  YACOB, OIBCACHHOS Ha  H3YUCHHC
MATCPHATY, NPAKTHYCCKHE 3AIATHS, KOHTPOALHLIE PadoThl M HA CUMOCTOATCIBLHYK) padoTy
CTYIASHTOH.

B ClscKe THTEP&TYPLI BAKHYHO POTL HIPAST IPATALIS JIHTCpaTyPhl Ha IHTCpaTypy Ui
CVACHTOR M 1IPCTI0AABATENICH.

Pubouas  nporpamma  yuebuod  ancuwnndner  MaremaTura. pazpaboraniias
npenogaraieics Miuxaiosoit AJL, COOTBETCTBYET IIPCABABIACMbIM TpeGoBaNHAM H MOKCT
BLIT PeKOMCHACBAHY K padoTe (OpH NOAIOTOBKE CHENHLIMCTOB  CPe/icro  3BeHd 10

enetmiibioeT 192,07
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