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1. MACIIHOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JUCHUILINHBI
OVII1.07 Y MaremaTuka

1.1. O6a1acTh NPUMEHEHUS TPOTPAMMBI

[Iporpamma yuebnoit aucuumivabl OYIL07 Y MaremaTuka sBIsSeTCS OCHOBHOM
npodeccuonansHoit  oOpazoBaTenpHOM mporpammbl  (mamee OIIOII  CIIO) 1o
cnenuasibHOCTH  23.02.07 TexHuuyeckoe 00CayKMBaHME W PEMOHT JBUIraTesei,
CHCTEM W arperatoB aBTOMOOWIed M NpelHa3HaueHa i1 M3yYCHHs] MAaT€MaTHKU B
npodeccuoHanbHBIX 00pa30BaTEeNbHBIX OpraHU3alusaX, peanusyomux DenepanbHyIO
00pa30BaTEeNpHYI0 IPOrpaMMy CpeaHEro oOIero oopa3oBaHUs B MpEJeiax OCBOCHUS
OCHOBHOM npodeccuoHanbHoi o6pasoBarenbHo mporpamMMbl CIIO Ha 6a3e 0CHOBHOTO
o0miero o0pa3oBaHUsl MPHU MOATOTOBKE KBATM(DHUIIMPOBAHHBIX PabOUYMX M CIIyXKalllUX.
Yactp paboueil mporpaMMbl peadu3yercs ¢ NPUMEHEHHUEM AJIEKTPOHHOIO OOydeHHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMM (B cooTBeTrcTBUU cC [lpaBunamu
OPUMEHEHUsl OpraHU3alUsIMHU, OCYILECTBISIOIIMMHU O0pa30BaTEIbHYIO JEATEIbHOCTD,
AJIGKTPOHHOTO OOy4Y€HHUs, JAUCTAHIUOHHBIX O00pa30BaTE/IbHBIX TEXHOJOTMH MpH
peanu3anuu 0opazoBarenbHbIX mporpamMm oT 11 okTs6ps 2023 roga N 1678)

1.2. MecTO TUCHMILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPporpaMMbI:
Hucmummuaa  OVYVILO7 YV Marematuka SBISEeTCS  00S3aTEIIBHON  YacThIO
o01eo0pa3oBaTeIbHOrO IMKJIAa ydyeOHOro IuiaHa 1o cnenuanbHoctn  23.02.07
TexHuyeckoe 00CTy)KMBAaHUE U PEMOHT JBUTaTelIel, CHCTEM M arperaToB aBTOMOOUJIEH.

1.3. leau u 3apaun nucuniuinnbl. [lnannpyemMeble pe3yibTaTbl 0CBOECHHS
0011e00pa3oBaTeJIbHOM JUCHUIIJINHBI
Copnepkanue MporpaMMbl  00IIe00pa30BaTEeIbHON JIHUCHMIUIMHBI «MaremMaTukay

HaIpaBJICHO HA IOCTM)KCHHUE PE3yJIbTaTOB €€ U3yYEHHUS B COOTBETCTBHH C TPEOOBAHUSIMU

dI'OC COO ¢ yuerom npodeccuonanbuoi HanpasieHHocTH OI'OC CIIO.
[IpuopuTeTHEIMU TIESIMH  OOyYCHHSI MaTeMaTHKE Ha YIIIyOJIEHHOM ypOBHE

MIPOJIOJDKAIOT OCTABATHCS:

— (QopMupoBaHuEe IIEHTPAIBHBIX MAaTEMATHUYECKUX TMOHSATUH (YMCIO, BEIUYHMHA,
reoMeTrpudeckas ¢urypa, NepeMeHHasi, BEpPOSTHOCTb, (PYHKIWS, TMPOU3BOHASL,
WHTErpain), 00ecreynBaroIIMX MIPEEMCTBEHHOCTh u MEPCIEKTUBHOCTh
MaTEeMaTU4YeCKOro 00pa3oBaHus 00yUarOIINXCS;

— TMOoABeJeHHWE OOydYarIMXCs Ha JOCTYITHOM IS HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKA W OKPYKAIOIIEr0 MHUpPA, MOHUMAHUIO MaTeMaTHKHA Kak
JacTH OOIIEH KyJbTyphl YCIIOBEUECTBA;

— pa3BUTHE WHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 0OydJaronmxcs,
MO3HABATEIILHON  aKTUBHOCTH, HCCIEAOBATEIIbCKUX  YMEHUH, KPUTHYHOCTH
MBIIIICHUS, UHTEpPeCca K U3YYCHUIO0 MaTeMaTUKH;

— ¢opMupoBaHue (QyHKIIMOHAIBHOW  MATEMAaTHYECKONW TPAMOTHOCTH:  YMEHHS
pacno3HaBaTh MaTEMaTUYECKHUE aCMEKThl B PEATbHBIX JKU3HEHHBIX CUTYalUsIX U MPU
W3YYCHUU JIpYyTuX y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMyTUpOBaTh HMX Ha S3bIKE MATEMaTUKU U CO3/1aBaTh
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MaTeMaTUYECKUE MOJENIH, MPUMEHSATh OCBOCHHBIM MaTEMaTHUYECKUU ammapar aJis
pelIeHrs NPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ady, WHTEPHOPETUPOBATH U OLICHUBATH
MOJTyYEHHBIC PE3YJIbTATHI.
Conepxkanue JTUCHMIUIMHBI  HampaBieHO Ha (GOPMUPOBAHWE JUYHOCTHBIX,
MeTanpeIMETHBIX U MpeaMeTHBIX pe3yibTatoB @I'OC cpennero odiiero oopa3oBaHus, a
Takoke cieayromux oonmx kommereHui GI'OC CIIO.



O01mme KOMIIEeTEHIINHT

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Boe16upats crioco0bl
peleHus 3a1a4
podhecCHOHATBLHOM
NesITeIbHOCTH

PUMECHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/ly, OCO3HAHHUE LIEHHOCTU MacTEpPCTBa,
TpynoIrooue;

- TOTOBHOCTb K AKTUBHOMW JIESITEIbHOCTH TEXHOJIOTMYECKON U
COLIMAJIbHOW HAIPABIEHHOCTH, CHIOCOOHOCTh MHULIMUPOBATD,
[JIaHUPOBATh U CAMOCTOSITENILHO BBIIOJIHATH TaKylO
NesITeNIbHOCTD;

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
NesITeNIbHOCTH,

OBJasieHne YHUBEPCAIIbHBIMU Y4€OHbIMH 1103HABATEIbHBIMU
MENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSTEIBHO (hOPMYIUPOBATH U AaKTYyaJIM3UPOBATh
poOIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
U1 CpaBHEHMSI, Kilaccu(UKaluy U 0000IeHHUS;

- ONpEEIATh LeNN AEATeIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUH UX TOCTIKECHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHUBOPEYUS B
[paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBBI B IEATEILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB 1I€JIIM, OLIEHUBATh PUCKU
[TOCIJIEACTBUI €ATENbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIIJICHUE NTPU PELIEHUN
PKM3HEHHBIX po0sieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

- BJIaJIETh HaBbIKAMH Y4e€OHO-HCCIIEeI0BATEIbCKON U
[TPOEKTHOM J1eATEIbHOCTH, HABBIKAMHU pa3peleHus mpooem;
- BBISIBJIATH IPUYMHHO-CJIE/ICTBEHHBIE CBS3U U
AKTyaJU3UpOBATh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€ PeLIeHMUs,
HAXOIUTh ApTYMEHTBI JJIs JJOKa3aTeIbCTBA CBOMX
YTBEp>KACHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHNUS;

- AHAJIM3UPOBATH MOJYUYCHHBIC B XOAC pCHIICHUS 3aJa49r

-BJIaJIETh METOIAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHMS 3a/1a4;
yMeHue (pOopMyIHpOBaTh ONPEAEIICHHS, AaKCHOMBI U TEOPEMBI,
[IPUMEHSTH UX, IPOBOJUTH JT0OKA3aTEIbHBIC PACCYKIEHUS B XO/€
peLeHMs 3a1a4;

- YMETh OIEPUPOBATH MOHATHAMU: CTEIICHb YUCIIA, JOrapupM
UKCIIa; YMEHUE BBIIOJIHATD BHIUMCICHUE 3HAUCHUN U
MPeoOpa30BaHUS BEIPAKEHUH CO CTEIICHSIMH U JIOTapupMamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN;

- YMETh OIIEPUPOBATH MOHATHIMHU: PALlMOHAIBHEIE,
ppaloHalbHbIe, T0Ka3aTeIbHbIE, CTEIICHHBIE, JIorapu(MUUECKUe,
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIlEpPUPOBATh MOHATUAMU: (QYHKIINS, HETIPEPBIBHAS

(G yHKIMS, TPOU3BO/IHASA, IEpBOOOpa3Has, ONPeIEICHHBIA HHTETpal;
YMETh HaXOJIUTh IPOU3BOIHBIC AJIEMEHTAPHbBIX (DYHKIINH,
MICIIOJIB3YS CIIPABOYHbIE MaT€pUAJIb; HCCIEA0BATh B IPOCTEHIINX
ciydasx (pyHKIMM HAa MOHOTOHHOCTb, HAXOJUTh HAaMOOJIbIINE U
HaMMEHBIIINE 3HAaYeHUST PYHKIUIT; CTPOUTH Ipa)UKi MHOTOYJICHOB
C MCIT0JIb30BAaHMEM allapara MaTeMaTHUECKOro aHAIIN3a;
MPUMEHSTH TPOU3BOIHYIO IPH PEIICHUH 33]1a4 Ha JIBIKEHHE;
peraTh MpakTUKO-OPHUEHTUPOBAHHbIE 3a/1a4l Ha HAauOOJIbLINE U
HauMEHbBIINE 3HAYEHUS], Ha HaX0X/I€HNUE IIyTH, CKOPOCTH U
[YCKOPEHUS;

- YMETh OIIEPUPOBATH MOHATHIMHU: PAllMOHATBbHAS (YHKIINS,
nokaszarenbHas QyHKIMS, cTereHHast QyHKIMs, Jorapudmuyeckas
(byHKIHS, TPUTOHOMETpUUeckre GyHKINU, OOpaTHbIe (PYHKINU;
YMEHUE CTPOUTH rpauKU U3yYEHHBIX (PYHKIHN, UCIIOIB30BaTh
rpadyKy pU U3y4YEHUH MPOIIECCOB U 3aBUCUMOCTEN, TIPU PEILICHUU
3ajiay U3 IPYrUX Y4eOHBIX ITPEIMETOB U 3a]1a4 U3 peaabHOH KU3HHU;
BbIpaXKaTh GOpPMYJIaMH 3aBUCUMOCTH MEXY BEJIMYUHAMU;

- YMETh peIIaTh TEKCTOBBIE 331a4K Pa3HbIX TUIIOB (B TOM YHCIIE HA
[IPOLIEHTHI, O U 4acTH, Ha IBUKEHUE, paboTy, CTOUMOCTb

TOBApOB U YCIIYT, HAJOTH, 33/1a4 M3 00JIACTH yIIPABJICHHUS
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[PE3YJIBTAThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTB,
[TPOrHO3MPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

-- YMETb [IEPECHOCUTH 3HAHUS B II03HABATEIbHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX
o0OJ1acTei;

- BBIJIBUI'aTh HOBBIC UJCH, ITPEIaraTb OpUrMHAIbHBIC
[10/1X0JIbl U PELLICHUS;

1 CIIOCOOHOCTb UX UCIOJIb30BAHUS B II03HABATEIILHON U
COLIMAJIBHOM ITPAKTHUKE

ITMYHBIMU M CEMEMHBIMH (PMHAHCAMU); COCTABJISTh BBIPAXKEHUS,
YPABHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a]a4H,
MICCIIEI0BATh ITOJIy4€HHOE PELICHUE U OLICHUBATH
[PaBIONI0I00HOCTh PE3YIIbTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU: CpeaiHee apu(PMETUUYECKOE,
MearaHa, HauOosblliee M HAUMEHbIIEE 3HaUeHus, pa3max,
crepcus, CTaHapTHOE OTKIOHEHHUE YHUCIOBOro Habopa; yMeTh
M3BIICKATh, MHTEPIPETHUPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B
TabJIuIax, Ha AUarpaMmax, rpaukax, OTpakarollyro CBOHCTBA
[PeaTbHBIX MPOLIECCOB M SBJICHU; IPEACTABIATH HHPOPMALIHIO C
[TOMOILBIO TaOJIMII U TUarpaMm; UCCIe10BaTh CTATUCTUUYECKHE
ITaHHBIE, B TOM YHKCIIE C IPUMEHEHHEM IpauecKuX METOI0B U
DIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH IMOHATUAMMU: CIIYHalHBINA ONBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTH CIYYalHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C UCIIOJIb30BaHHEM I'paUIeCKUX METO/IOB;
PUMEHATH (OPMYJIBI CII0KEHUS U YMHOKEHUS BEPOSTHOCTEH,
KOMOWHATOPHBIE (DaKTHI U (POPMYIIBI IPH PEILICHUH 3a/1a4;
OLIEHUBATh BEPOSATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO
CIy4allHbIMU BEJIUYMHAMU; YMEHUE IPUBOIUTH IPUMEPBI
[IPOSIBJICHUS 3aKOHA OOJIBILINX YHCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SBJIICHUSX;

- YMETb OIIEPUPOBATH ITOHATUAMU: TOUYKA, IIPsAMAas, IIJIOCKOCTb,
[IPOCTPAHCTBO, ABYTPaHHBIN Yo, CKPEIIMBAIOIINECS MTPSIMBIE,
[1apaJuIEIbHOCTD U MEPIICHIUKYIAPHOCTD MPSIMBIX U IUIOCKOCTEH,
YTOJI MEXAY IPSAMBIMH, YIOJI MEXAY IPSAMOM U TUIOCKOCTBIO, YIoJl
MEXY IIIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IUNIOCKOCTH,
[PACCTOSIHUE MEXAY IIPSMBIMU, PACCTOSSHUE MEXKY IUIOCKOCTSIMY;
YMEHHUE MCIIOJIb30BaTh MPH PEILICHUHN 3a7a4 U3y4deHHbIEe (DaKThl U
TEOpEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OObEKTOB
OKPY’KaIOILEro MUpa;

- YMETh ONIEPUPOBATH IMOHATHUSIMHU: MHOTOT'PAaHHUK, CEUYEHUE
MHOTOrpaHHHKa, Ky0, mapajienenune], mpusMa, TupamMmma,
(burypa v noBepXHOCTh BpallleHus, [IMIMHIP, KOHYC, map, chepa,

ceueHusi pUrypsl BpalleHus, IIOCKOCTh, Kacaromascsi cepsl,
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[UINHAPA, KOHYCA, IUI0IIA/lb IOBEPXHOCTH MUPAMUbI, IPU3MBI,
KOHYCa, IWINHAPA, IJI0MaabL chepbl, 00beM Kyda, IPIMOYTOJIbHOTO
napaenenunena, IupaMuabl, IPU3Mbl, LWIHHIPA, KOHYCA, 11apa;
YMEHHE M300pakaTh MHOTOIPAaHHUKH U TTIOBEPXHOCTH BpallleHUs,
MX CEUYEHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJCTB; YMEHHE PACIIO3HABATH CHMMETPUIO B
[IPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh IIPABUIIbHbBIC
MHOTOI'paHHHKH;

- YMETh OIIEPUPOBATh MOHATUAMU: IBUKEHHUE B IIPOCTPAHCTBE,
o100HBIE (PUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIIICHHUE
ruIoIaael noBepxHocTei 1 00bEeMOB OJOOHBIX (PUTYp IpU
[PEILICHUH 3a]a4;

- YMETb BBIYUCIIATh F€OMETPUUECKHE BEIMUUHBI (JTTMHA, YOI,
MI01a1b, 00BEM, TUIOIIAIb TOBEPXHOCTH ), UCTIONB3YS H3yYCHHBIC
(bOpMyIbI U METOABI;

- YMETh ONEPUPOBATH MOHATHIMHU: TIPSIMOYTOJIbHAS CHCTEMA
KOOP/MHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE TIPOM3BE/ICHHUE, YTOJ MEXKAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C ITOMOIIIBIO
M3ydeHHBIX (DOPMYIT KOOPIUHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXTy ABYMSI TOUKAMU;

- YMETh BBIOMPATH MOAXOSMIINN H3yISHHBI METO JUIS PELICHUS
3aJjauu, pacro3HaBaTh MaTeMaTH4YecKue (GakThl 1 MaTeMAaTHUYECKHE
MOJIEIT B TIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHSX, B HCKYCCTBE;
YMEHUE NPUBOIUTH IPUMEPhI MATEMAaTUYECKUX OTKPBITHH
[POCCUICKON MU MUPOBOW MAaTEMaTUYECKON HAYKH.

- YMETh OIEPUPOBATH MOHATHIMU: OTIpeIeIeHUE, aKCHOMa,
Teopema, CIIeICTBUE, CBOMCTBO, MPU3HAK, TOKA3aTEIbCTBO,
PaBHOCHJIbHBIE ()OPMYIIMPOBKH; YMEHUE (GOPMYIHPOBATH OOpaTHOE
1 TIPOTHUBOTIOJIOKHOE YTBEPKICHHE, TIPUBOIUTH IPHUMEPHI 1
KOHTPIPUMEPHI, UCTIOIB30BaTh METOJI MATEMaTHUECKOW MHIYKIIHH;
MIPOBOIUTH JTOKA3aTeIbHbBIC PACCYKICHUS IPU PEIICHUH 337134,
OLIEHUBATh JIOTHUYECKYIO MTPABUIBHOCTD PACCYKICHUM;

- YMETh OIEPUPOBATH MOHATHIMHU: MHOXKECTBO, TIOJJMHOKECTBO,
orepanyy HaJl MHO)KECTBAMH; YMEHHUE HCII0JIb30BaTh TEOPETUKO-
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MHOXECTBEHHBI anmnapar AJs OMUCAHUS PEAbHBIX MPOLIECCOB U
SIBIICHUI TIPU PEIICHUH 3a/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[IPEIMETOB;

- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo,
LUK, Tpad Ha INIOCKOCTH; YMEHHUE 3a/1aBaTh U OMMCHIBATH I'padbl
Pa3IMYHBIMH CIIOCOOAMU; HCIIONIB30BATh Ipadbl MIPU PELICHUN
3ajau;

- yMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMU: COYETAHUE,
[IepPECTaHOBKA, YUCJIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HrpioToHa; yMeHHE TPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyKIeHUs Ui peLIeHus 3a1ay;

-yMETb OIIEPHPOBATH MOHATUSAMHE: HATYPaJIbHOE YUCIIO, LIEJI0e
U1CII0, OCTATOK 110 MOAYIIIO, PALIMOHAIBHOE YUCIIO,

M ppaIMOHATIFHOE YMCII0, MHOYKECTBA HATYPAJIbHBIX, IEIBIX,
pallMOHAJIBHBIX, AEHCTBUTEIBHBIX YHCEN; YMEHUE HCII0JIb30BATh
[PU3HAKH ASTUMOCTH, HAUMEHBIINN OOIIUI IeNUTENb U
HanMeHblIee olliee KpaTHoe, alroput™M EBkina npu pereHun
3aja4; 3HAKOMCTBO C PA3TUYHBIMUA TO3UIIMOHHBIMU CHCTEMaMH
CUHCIICHUS;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHSATHIMHU: CTETIEHB C IEJIBIM
Moka3areseM, KOpeHb HaTypaJlbHON CTENEHH, CTETEHb C
PAIMOHATILHBIM TTOKa3aTeNleM, CTETIEHb C IEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm yucia, CHHYC, KOCHHYC
1 TAHTCHC TIPOU3BOJIBHOTO YHUCIIA;

- YMETh OIEPUPOBAThH MOHATHIMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABCHCTBO, CUCTEMA YPaBHEHUIT 1
HEpaBEHCTB, PABHOCUIILHOCTh YPaBHEHHM, HEPAaBEHCTB U CHCTEM,
panroHabHbIE, HPPAIlOHAILHBIC, IIOKA3aTebHBIC, CTEIICHHBIE,
lorapupmMUUEcKue, TPUrOHOMETPUYECKHE YpaBHEHHs, HEpaBEHCTBA
M CHCTEMBI; YMEHHE pPellaTh ypaBHEHHS, HEPABEHCTBA M CUCTEMEI C
[TOMOILBIO PA3TUYHBIX PUEMOB; PEIIaTh YPaBHEHUs, HEPAaBEHCTBA
M CHCTEMBI C TapaMeTpOM; TPUMEHSTh YpaBHEHHsI, HEPAaBEHCTBA, MX
CHCTEMBI JJIsl pelIeHUs] MaTeMaTHYeCKUX 3aj1a4 1 3a]1a4 U3
[pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMHU: rpaduK QYHKIHNH,
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oOpaTtHas QpyHKIUSA, KOMIIO3ULIHS PYHKITUH, TMHEHHAS QYHKITUSA,
KBapaTH4Has PYHKIUS, CTENIeHHas! (YHKLHUS C LETBbIM
[oKa3aTesieM, TPUTOHOMETpUYecKre (yHKLIUU, OOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
imorapudmudeckas GyHKIIUHA, YMEHUE CTPOUTH rpaduKu QyHKITUH,
BBITTOJIHATH MPEOOpazoBaHust rpauKoB PyHKIHIA;

YMEHHUE MCI0JIb30BaTh rpaduky (yHKIMN A7 U3YUEeHUs IPOLIECCOB
1 3aBUCHMOCTEH TP PEIICHUH 3a/1a4 U3 APYruX y4eOHbIX
[IPEMETOB U U3 PealbHOM KU3HU; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
MEPUOTMNIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLUHU, HAUOOJIbLIEE U
HaMMEHbIIIee 3HAaYCHUST PYHKIIUH Ha IPOMEKYTKE; yMEHHUE
[IPOBOJIUTH HUCCIIe0BaHUE (DYHKIIUH;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIHUN IS pEIICHUS
YpaBHEHMI, HEpaBEHCTB U 33/1a4 ¢ IapaMeTpaMM; H300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHMI,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHSIMHU: TTOCIIEIOBATEIHHOCTD,
apuMeTHyecKas Iporpeccus, reoMeTpuyecKas Mporpeccus,
0eCcCKOHEYHO yObIBarollasi reOMeTpruUecKasi Iporpeccusi; yMeHue
3aJjaBaTh MOCIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO
[PEKYPPEHTHBIX (hopmyit;

- YMETh OIEPUPOBAThH MOHATHSIMHU: HEPEPHIBHOCTD (DYHKIIUH,
ACHMITTOTHI TpaduKa GYHKINH, TIEPBast ¥ BTOPAst IPON3BOTHAS
(yHKLINN, TEOMETPUYECKUN U (PU3HUECKUI CMBICI TPOU3BOAHOM,
nepBoOOpasHasi, ONpeeNICHHBIN HHTETPall; YMEHHE HaXOIUTh
ACUMIITOTHI rpaduKa GYHKINU; YMEHHE BEIYUCIISATH IPOU3BOTHBIE
CYMMBI, TIPOU3BE/ICHUS, YACTHOTO W KOMITO3UIINH (DYHKIIHIA,
HaXO/IUTh YpaBHEHHE KacaTebHOU K rpadKy (QyHKIMHU;

YMEHHE HCITOJIb30BaTh MMPOU3BOIHYIO JUIS UCCIIEAOBAHUS (PYHKITHHA,
TS HAXOXKJICHUS HAMTYYIIero peieHus B MPUKIaJHbIX, B TOM
YHCIIE COIIMAThbHO-YKOHOMUYECKHUX M (DU3MUYECKUX 3a/1a9ax, JUIs
OIIpeieIeHUsl CKOPOCTH U YCKOPEHUSI; HAXOIUTh IUIOIIAIHN U
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00BeMBI (PUTYp C MTOMOIIBIO UHTETrpaa; MPUBOIAUTH IPUMEPHI
MaTEMaTUYECKOT0 MOJEIUPOBAHUS C TIOMOIIBIO
mudepeHaIbHBIX YPaBHCHHH;

- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJIb U APTYMEHT
KOMIIJIEKCHOTO YKCIIa, popMa 3arnuch KOMIUIEKCHBIX YHCell
(reomeTpuuecKasi, TPUTOHOMETPHUYECKas U anredpanyeckas); yMeTh
[POM3BOIUTH APH(PMETHIECKUE IEHCTBHS C KOMITJICKCHBIMH
YMCJIAMH; IPUBOJIUTH IIPUMEPHI UCTIOIb30BAHMS KOMIUIEKCHBIX
qrCel;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: CpEAHEE
apudmerrnyeckoe, MeaMaHa, HauOOJbIlIEEe 1 HAUMEHbIIIEE 3HAUECHUS,
[pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JJI ONIMCAHUS
YKCJIOBBIX JIaHHBIX; YMEHHUE UCCIIEI0BaTh CTATUCTUYECKHUE JaHHbIE,
B TOM YHCJIE C MPUMEHEHUEM rpapuuecKuX METOI0B U
PIIEKTPOHHBIX CPEACTB; rPapUUECKU UCCIIEI0BaTh COBMECTHBIE
HAOJI0/IEHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUS U TMHEHHON
perpeccuy;

- YMETh HAXOJIUTh BEPOSATHOCTH COOBITUI C HCIOJIB30BAHUEM
rpaduyecKux METO/10B; MPUMEHSTh JUIs pellieHus 3aa4 (GopMyIIbl
CJIO’)KEHUSI U1 YMHOXKEHUS BeposSATHOCTEH, (hopMyy mosHOH
BeposiTHOCTH, PopMyny bepHyiiu, KoMOMHATOpHBIE (PaKTHI U
(bopMyIIbI; OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHUE
OIEpUpPOBATH MOHITUSIMU: CydailHasi BEIMUMHA, paclpeeseHue
BEPOATHOCTEN, MATEMaTHUECKOE OXKHUIAHNE, TUCTIEPCHUS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4yailHOW BEIMYMHBI, (PyHKINN
pacrpeieNIeHus ¥ TNIOTHOCTH PaBHOMEPHOT0, 10Ka3aTEIbHOTO U
HOPMaJIbHOIO paclpeiesieH!il; yMEHUE UCII0Ib30BaTh CBOMCTBA
M3Y4YEHHBIX paclpeiesIeHUui A peleHus 3a1a4; 3HaKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIIINX YHCEN, METO/bI BEIOOPOUHBIX
MCCIIEIOBAaHMM; YMEHHUE PUBOAUTDH IPUMEPHI ITPOSIBJICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh CBOOOTHO OIEPUPOBATH MOHATHAMMU: TOUKA, IPsIMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, TNIOCKUHN yTod,
[IBYTPAaHHBIN yIOJI, TPEXTPAaHHBIN YIOJl, IEpEeCceKaromuecs,




[apajiesibHble U CKPEIIMBaIOLIecs IpAMbIe, TapaljIeIbHOCTh U
[EPIEHIUKYJIIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
[PSMBIMH, YTOJI MEXy IPSIMOM U IJIOCKOCTBIO, YTOJI MEXY
[JIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh IPU PELICHUU 3a/1a4
M3ydeHHbIC (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh
[pasMepbl 00BEKTOB B OKPYKAIOIIEM MHUPE;yMEHHE ONIEpHUPOBATh
[OHATUSIMH: MHOTOTPAHHUK, CEYEHNE MHOTOTPAHHUKA, IPaBUIIbHBIN
MHOTOTpaHHHK, TPU3Ma, THpaMHIa, pUTypa U TOBEPXHOCTh
BpalleHUs, HINHAP, KOHYC, ap, cdepa, pa3BepTka HOBEPXHOCTH,
CEUYEHHUs KOHYCa U IWIMH]PA, NapaJuIeIbHbIE OCH UM OCHOBAHMUIO,
CeueHue 11apa, II0CKOCTh, Kacarolasics chepbl, LMIHHIPA, KOHYCA;
YMEHHE CTPOUThH CEUEHNE MHOTOTPAaHHUKA, U300paxaTh
MHOIOI'PAaHHHUKH, (PUT'YphI U IOBEPXHOCTH BpAIIEHUS, UX CEUEHUs, B
TOM YHMCJIE C IOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSTh
CBOMCTBA Fr€OMETPUYECKHUX (PUTYP, CAMOCTOSITEIBHO
(opMyJIMpPOBATh ONPEEIICHUS U3Y4aeMbIX (PUTyp, BBIIBUTATh
UIIOTE3bl O CBOWCTBAX U NMPU3HAKAX T'€OMETpUUYECKUX (Uryp,
000CHOBBIBATh WJIM ONPOBEPraTh UX; YMEHNUE IPOBOJAUTH
Kaccu(uKaluio GUryp Mo pa3IuyHbIM IPU3HAKaM, BBIIOIHSTh
HE0OXO0IUMBIE JOTIOJIHUTEIbHBIE TTOCTPOEHUS;
- YMETh CBOOO/THO OIIEPUPOBATH MOHATHIMMU: TUIOIAAb (DUTYPBI,
00beM (PUTYpBI, BETUYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEKIY NMPSAMBIMU, PACCTOSIHUE MEXKIY
[I0CKOCTSIMU, ITOMIAAb c(ephl, IUIOMIA/ (b TOBEPXHOCTU MTUPAMU/IBL,
[pU3MBbI, KOHYCa, HWIMHAPA, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiesenunes1a, TMpaMusl, IpU3Mbl, HIUINHAPA, KOHYCA, 11apa;
YMEHHE HaXOJUTh OTHOILIEHHE 00BEeMOB MOA00OHBIX (HUTYD;
- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATHSAMU: BHKEHUE,
[apajuIeIbHBIA IEPEHOC, CHMMETPHSI Ha IIJIOCKOCTH U B
[IPOCTpAaHCTBE, IOBOPOT, MpeodpazoBaHue MOJ00uS, TOJOOHBIE
(buUryphl; yMeHuE pacro3HaBaTh paBHbIE U 110JI00HBIE GUTYPHI, B
TOM YHUCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEHUE
MCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHNUSI, HAXOIUTh
reoMeTpUyYecKre BeIMUUHBI (UIMHA, YToJ, JI0Maab, 00beM) Npu
CIICHUH 33]a4 U3 APYIUX YUeOHBIX MPEIMETOB U U3 peabHOI
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PKU3HU,

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHAMU: TPSIMOYTOJIbHAS
CHUCTEMa KOOPJIUHAT, BEKTOP, KOOPJANHATHI TOYKH, KOOPIUHATHI
BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOPA HA YUCIIO,
pa3joKeHue BEKTopa Mo 0a3ucy, CKaasipHOE MPOU3BEICHHE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXAY BEKTOPAMHU; YMEHHE
MCII0JIb30BaTh BEKTOPHBINA U KOOPJAMHATHBIN METOJ AJIs pELICHUS
reOMETPHUECKUX 33/1a4 M 3a]1a4 APYTrUX y4eOHBIX MPEIMETOB;
OIIEPUPOBATH MOHATUAMU: MaTpUla 2X2 U 3X3, ONpeIeTUTelb
MaTpPHULIbI, TEOMETPUUECKHUM CMBICIT ONIPEAEIUTES;

- YMETb MOJEJIMPOBATh PEAJIbHbIE CUTYAIIMU Ha SI3bIKE MATEMATHUKU;
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHHU S, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1a4¥, UCCIIEIOBATh ITIOCTPOECHHBIE MOJIENH C
MCII0JIb30BaHUEM amrapaTa anreOpbl, HHTEpIPETUPOBATh
[TOJIyYEHHBIN pe3ysIbTaT; CTPOUTh MATEMATHUYECKUE MOJIETHU C
[TOMOLIbIO0 TEOMETPUYECKUX MOHATHI U BETUYMH, pEeLIaTh
CBSI3aHHBIE C HUMU IPAKTUYECKUE 3a/1a4U; COCTABIISATh
BEPOATHOCTHYIO MOJI€Tb U UHTEPIPETUPOBATH NOTYyYEHHBIN
[pE3YJIbTAT; pelaTh NPUKIIAJHbIE 3a1a4U CPEACTBAMU
MaTeMaTHYeCKOIo aHalli3a, B TOM YHUCJI€ COLIMAIbHO-
HKOHOMHUYECKOTO U (PM3UUECKOTO XapaKTepa;

- YMEHHE BBIOMPATh MOIXOAIIMA METOJT AJIs PEeLLeHUs 3a7auu;
[MOHMMAaHHWE 3HAYMMOCTU MaTEMATUKH B U3yYEHUH NIPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUI; YMEHHE PACIIO3HABATH
[IPOSIBJIEHUE 3aKOHOB MaTEMaTHKU B UCKYCCTBE, YMEHHUE IPUBOJIUTH
[IPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HayKU

B 005acTH IEHHOCTH Hay4YHOTO MTO3HAHUS:
-c(hopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBpPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
[TPaKTUKN, OCHOBAaHHOI'O HA IUAJIOTE KYJBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
[TOJINKYJIbTYPHOM MHPE;

- COBEPILEHCTBOBAHHE S3bIKOBON U UNTATEIbCKON KYJIbTYpPbI
KaK CpeACTBa B3aUMOJICHCTBUS MEX/1y JIFOJIbMU U MIO3HAHHUS

- YMETb ONEPUPOBATH MOHATUSAMU: palliOHATIbHAS (QYHKIIHS,
nokaszarenbHas QyHKIMA, cTeNeHHas QyHKIM, Jorapudmudeckas
(byHKIHS, TPUTOHOMETpUUeckre GyHKINU, OOpaTHbIe (PYHKINU;
YMEHUE CTPOUTH IpaUKU N3YUEHHBIX (DYHKIIMHA, HCIIOIB30BaTh
rpadyKy pU U3y4YEHUH MPOIIECCOB U 3aBUCUMOCTEN, TIPU PEILICHUU
3ajiay U3 IPYrUx y4eOHBIX MPEIMETOB U 3a]a4 U3 PEeaIbHOM KU3HH,
BbIpaXKaTh GOpPMYJIaMH 3aBUCUMOCTH MEXY BEJIMYUHAMU;

- YMCThH ONCPpHUPOBATH HOHATUAMM: TOXKIACCTBO, TOXKICCTBCHHOC

11




MUpa;

- 0OCO3HaHME LIEHHOCTH HAyYHOU JESATENIbHOCTH, TOTOBHOCTh
OCYLLECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO

e TEIbHOCTh MHMBUYaIbHO U B TPYIIIIE.

OBJlazieHne YHUBEPCAIbHBIMU y4eOHBIMU II03HABATEIIbHBIMU
NICHCTBUSAMM:

B) paboTa ¢ nHpOpMaITHEHi:

- BJIJIETh HABBIKAMH IOJTyYSHHs HH(POPMAINU U3
MICTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATENIBHO OCYIIECTBIIATh
[TOMCK, AaHAJIU3, CUCTEMATU3ALIMI0 U UHTEPIIPETALIHUIO
MHGOpMAaLUY Pa3IMYHbIX BUJOB U ()OPM Ipe/ICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popMaTax ¢ y4ETOM
Ha3zHauYeHUs MH(OPMAIMK U 1IeJIeBON ayAUTOPUH, BEIOUpast
ONITUMAIIEHYIO ()OPMY TIPEICTABICHHUS U BU3YaTH3AINH;

- OLICHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb HH(POPMALIUH, €€
COOTBETCTBHE IPABOBBIM U MOPAJIbHO-3TUUECKUM HOpMaM;

- HCII0JIb30BATh CPEACTBA HHPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OpraHM3allMOHHBIX 3334 C
coOtoieHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, peCcypcocOepeKeH s, IPaBOBBIX U
PTUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIaJIeTh HaBbIKAMH Pacllo3HaBaHMs U 3aIIUThl HHPOPMALIUHY,
HG}OpMalMOHHON 6€30MaCHOCTH JTUYHOCTH

peoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPABHEHUH U
HEpaBEHCTB, PABHOCUIILHOCTH YPaBHEHH, HEPAaBEHCTB U CHCTEM,
pallOHaNIbHBIE, HPPALIMOHAJIbHBIE, [I0KA3aTeJIbHbIE, CTEIICHHBIE,
orapupMHUECKUe, TPUTOHOMETPUYECKHIE ypaBHEHHS, HEpAaBEHCTBA
1 CUCTEMBI; YMETh pelllaTh YpPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C
[TOMOILIBIO PA3TUYHBIX IPHEMOB; PEIIaTh YPaBHEHUs, HEPABEHCTBA
1 CUCTEMBI C [TapaMeTpOM; IPUMEHATh YpaBHEHMsI, HEPAaBEHCTBA, UX
CHCTEMBI ISl PEIICHUSI MaTEeMaTHUECKUX 3a/]1a4 1 3a/1a4 U3
pasInYHbIX 001acTe HAYKU U peasIbHOM KU3HH;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JIBIKECHHE,
apajiesibHbIA IEPEeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHue NoJ00us, NOJOOHbIE
(buUrypsl; yMeTh pacrio3HaBaTh paBHbIE U 110100HbIE QUTYPBI, B TOM
YICIIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh MCIIOJIb30BaTh
reOMETPUUECKUE OTHOIICHHUS, HAXOJUTh T€OMETPHUECKHUE
BEITMYUHBI (JUTMHA, YTOJI, TUIOMIA/lb, 00bEM) MPU PEIICHUH 3a/1a4 U3
NPYTUX y4eOHBIX IPEAMETOB U U3 PEAIbHOM KU3HU

B obnactu 1yXx0oBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

-- c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO
[TOBE/ICHUS;

- CIIOCOOHOCTD OIEHUBATh CHUTYAIIUIO ¥ IIPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHUE JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMUYUBOTO
Oyaymero;

- OTBETCTBEHHOE OTHOIICHHUE K CBOUM POAUTEISM U (WITH)
IPYTUM 4JIEHAaM CEMbH, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O IPUHATHS HEHHOCTEN CEMEUHON KU3HU B

- YMETb OIIEPUPOBATH ITOHATUAMU: PALIMOHAJIBHBIE,

M ppallMOHATIbHBIE, IOKAa3aTeNIbHbIE, CTEIICHHbIE, IOTapU(PMUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MMOHATHUAMH: MHOTOTPAHHUK, CEUYEHUE
MHOTOrpaHHHKa, Ky0, mapajienenune], mpusMa, TupamMmma,
(burypa v noBepXHOCTh BpallleHus, [IIMHIP, KOHYC, map, chepa,
ceueHus (pUrypsl BpallleHus, IIIOCKOCTb, Kacaroascs cepsl,
[MJIUHAPA, KOHYCA, IUIONIa/1b IOBEPXHOCTH MUPAMHU/IBI, IPU3MBI,
KOHYCa, IWINHAPA, IJI0MaIbL chepbl, 00beM Kyda, IPSIMOYTOJIbHOTO
[apajuieyenunesa, MMpaMuibl, IPU3MbL, HUIUHAPA, KOHYCa, [11apa;
YMeHHUe M300paxkaTh MHOTOIPAaHHHUKH M TIOBEPXHOCTH BpaIllCHUs,
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COOTBETCTBUH C TpaaAuLIUsIMHU HapoaoB Poccuu;

OBazieHne YHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSMU:
a) CaMOOpTraHU3alHs:

- CAMOCTOSITEIbHO OCYILIECTBIAThH II03HABATEIbHYIO
NIesITeNIbHOCTD, BBISIBISATH MPOOJIEMBI, CTABUTH U
(hopMyIpoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTeIbHON
NeSITeNIbHOCTH U KU3HEHHBIX CUTYaIHIX;

- CAMOCTOSITEIbHO COCTABIIATH IUIaH PELeHUs PoOIeMBbI C
y4€TOM MMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH
1 [IPEATIOYTEHUN;

- TaBaTh OLICHKY HOBBIM CUTYaIUsIM;

Crioco0CcTBOBATH (POPMUPOBAHUIO H MTPOSIBIICHUIO IITHPOKOM
PPYAMIIMY B Pa3HbIX 001aCTAX 3HAHUI, TOCTOSHHO MOBBIIIATH
CBOI 00pa3oBaTEeNbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCTIOJIH30BATh MPUEMBI peIICKCHUH ISl OLICHKH CUTYaIIH,
BEIOOpA BEPHOTO PEIICHHUS,

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh
[PELIEHNS 10 UX CHWIKEHUIO;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPEANO0Iaratomui
C(OPMHPOBAHHOCTH:!

BHYTPEHHEN MOTHBALMH, BKIIFOYAIOIIEH CTPEMIICHUE K
TOCTUIKEHUIO LIEJIN U YCIIEXY, ONTUMHU3M, HHUIIMATUBHOCT,
[YMEHHUE AEHCTBOBATh, UCXOJS U3 CBOMX BO3MOKHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
HMOILIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATh €0 MpU
OCYILECTBICHUH KOMMYHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAIbHBIX HABBIKOB, BKIIFOYAIOIUX CIOCOOHOCTh
BHICTpAaUBaTh OTHOIICHHUS C IPYTUMHU JIFOJIbMHU, 3a00TUThCH,
[IPOSIBJISITh MHTEPEC U pa3peniaTb KOHQJIUKTHI

X CEYECHMS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEICTB; YMETh PAaCIIO3HABATh CHMMETPHUIO B
[TPOCTPAHCTBE; YMETh PACIO3HABATH IIPaBUIIbHBIE MHOIOTPAHHUKY;
- YMETb OIIEPUPOBATH ITOHATUAMMU: IIPSIMOYIOJIbHAsL CUCTEMA
KOOpJAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPANHATEI BEKTOPA,
CKAJIIPHOE IIPOU3BEICHUE, YTOJl MEXAY BEKTOPAMU, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA Ha YUCJIO; HAXOAUTH C IIOMOIIBIO
M3y4eHHBIX (DOPMYJT KOOPIUHATHI CEPEIHHBI OTPE3Ka, PaCCTOSHUE
MEXy IBYMSI TOUKaMU

FOTOBHOCTBH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIe0BaTEIbCKOM,
[MPOEKTHON M COLMAJIbLHOW JEATEIIbHOCTH;

- YMETh ONIEPUPOBATH IMOHATHSAMM: CIIyJailHBIM OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YMETh BHIYUCIISTD
BEPOATHOCTH C UCIOJIb30BaHUEM TpapUUECKIX METOJIOB;

NpUMEHATHh (HOPMYIIBI CII0KEHUS] M YMHOKEHHS BEPOSITHOCTEH,
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OBnazieHne YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
NICHCTBUSAMMU:

0) coBMeCTHas JeSITeIbHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMAaHAHON U
H/AMBUyaJIbHOM paboThI;

- IPUHUMATD 1I€JIM COBMECTHOM JI€ATEIBHOCTH,
OpPraHU30BBIBATh U KOOPIMHUPOBATH JAEHCTBUSA 110 €€
ITOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBUM, paclpeleisaTh
[POJIM C Y4ETOM MHEHHUH yYaCTHUKOB OOCYX/aTh pPe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHSIX
[peaJIbHOT0, BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO
B3alMOJIEHCTBHUS;

- OCYILECTBJIATH [IO3UTUBHOE CTPATETNYECKOE IOBEICHNE B
Pa3IMYHBIX CUTYalUsX, IPOSBIATH TBOPUECTBO U
BooOpakeHue, ObITh UHULIUATUBHBIM.

OBJazieHne YHUBEPCAIbHBIMU PETYISATUBHBIMU JI€HCTBUAMU:
) DpUHATHE ce0sl U IPYTUX JIFOACH:

- IPUHUMATh MOTHUBBI U apIYMEHTHI JIPYTUX JIIOJel pu
QHaJIM3€ PE3YJbTAaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIIOEH Ha OINOKY;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro
UeIoBEKa

KOMOWHATOPHBIC (DAKTHI U (POPMYIIBI IPH PEIICHUU 33]1a4;
OLICHUBATh BEPOSTHOCTH PEaIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI
[POSIBJICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX
OOLIECTBEHHBIX SIBJIICHUSX;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMU: CTETIEHb C LEJIBIM
[oKa3aresieM, KOpeHb HaTypalbHOM CTETIeHHU, CTETIEHb C
PAMOHATIBHBIM ITOKA3aTeNIeM, CTETIeHb C ICHCTBUTEIbHBIM
(BellecTBEHHBIM) ITOKa3aTeseM, JorapudM 4rcia, CHHYC, KOCUHYC
1 TAHT'€HC TIPOU3BOJIBLHOTO YHUCIIA;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHAMU: TpaduK QyHKIUY,
oOpaTHast pyHKIMS, KOMIO3UIUSA PYHKIMM, TMHEWHas QyHKIuS,
KBagpaTuuHas QYHKIUS, cTerleHHas: QYHKIHUS C LeJIbIM
MokaszaresieM, TPUTOHOMETpruiecKkrne (PyHKIIUU, OOpaTHbIE
TPUrOHOMETpHUYecKue QYHKIUH, TOKa3aTeNbHas U
iorapudmudeckas yHKIUH; YMETb CTPOUTDH TpaduKu PYHKIIUH,
BBLITIOTHATH MpeoOpa3zoBaHus rpa@uKoB (YHKIIHIA,

- YMETh MCIIOJIb30BaTh rpaduku (GYHKIMN ISl H3y4ECHHUs TIPOIIECCOB
1 3aBUCHMOCTEH NP peIIeHUH 3a/1a4 U3 APYruX y4eOHBIX
MPEIMETOB U U3 PEATbHOM KU3HU; BRIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEX/1y BETUUYNHAMH;

- CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: YETHOCTh (DYHKIIUH,
[epUOIMYHOCTb (DYHKIIUHU, OTPAaHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTBH (DYHKIIMH, SKCTpEMYM (YHKIUHU, HAUOOJIbIIeE U
HalMEeHblIIee 3HaUeHUs! QYHKIIUN Ha IPOMEXYTKE; YMETh
MPOBOIUTH UCCIIEAOBaHNE (DYHKITHIH;

- YMETh UCII0JIb30BaTh CBOIMCTBA U rpaduku QYyHKIMHA 11 pereHus
YpaBHEHHIA, HEPAaBEHCTB U 3a/1a4 C TTapaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOH MJI0CKOCTH MHOKECTBA PEIIEHUH ypaBHEHHIH,
HEPaBEHCTB U UX CUCTEM

B 0o01acTH 3¢TETUYECKOTO BOCIIUTAHHUS:

- SCTETUYECKOE OTHOILIEHUE K MUDY, BKJIIOYasi 3CTETUKY ObITa,
HAyYHOTO U TEXHHUYECKOTO TBOPUYECTBA, CLIOPTA, TPyAa U
00IIECTBEHHBIX OTHOIIECHHUH;

- CHOCOGHOCTL BOCHpI/IHI/IMaTB pa3HI/I‘-IHLIC BUJIbI I/ICKYCCTBa,

- YMETh OIEPUPOBATH MOHATHIMU: CpeaHee apu(PMETUUYECKOE,
MearaHa, HauoOosblllee 1 HaMMEHbIee 3HaUeHUs, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOr0 Habopa; yMeHue
M3BJIEKATh, HHTEPIIPETUPOBATh HH(POPMALINIO, TPEICTABICHHYIO B

rabiauIax, Ha iuarpammax, rpadukax, OTpaskarollyro CBOMCTBA
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TPaIUIIIN U TBOPUYECTBO CBOETO U APYTHX HAPOJIOB, OIIYIIATh
OMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,

- YOSKICHHOCTb B 3HAYMMOCTH JIJIS1 JIMYHOCTH U OOIIECTBA
OTEYECTBEHHOT'O U MUPOBOTO HCKYCCTBA, STHUUYECKUX
KYJIbTYPHBIX TPAIUIIMKA U HAPOTHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPXCHHIO B Pa3HBIX BHUJIaX HCKYCCTBA,
CTPEMJICHHE MPOSABIIATH KaueCTBA TBOPUYECKON JIMIHOCTH;
OBjaieHne YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
TENCTBUSIMU:

a) oOIeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH;

- pacrio3HaBaTh HEBEPOAIBLHBIC CPEICTBA OOIICHMS, TOHUMATh
BHAYCHHE COIMATBHBIX 3HAKOB, PACIIO3HABATH MPEATIOCHUIKH
KOH(ITMKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI,

- pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C
MICIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

[pEaTIbHBIX MTPOLIECCOB U ABICHUN; IPEACTABIATh HHPOPMALIHIO C
MOMOILBIO TAOJIHII M TUarpaMM; UCCIeI0BaTh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpadMuecKuX METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh INOHATUAMU: TOYKA, IPSAMAas, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAaHHBIN YOI, CKPEILMBAIOIIUECS MIPSIMBIE,
[1apaJUIEIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX U IIJIOCKOCTEH,
YTOJI MEXAY IPSAMBIMH, YIOJI MEXAY IIPSAMOM U IUIOCKOCTBIO, YIOJI
MEXy IUNIOCKOCTSMHU, PACCTOSIHUE OT TOYKH 10 INIOCKOCTH,
[PACCTOSIHUE MEXAY IIPAMBIMU, PACCTOSIHUE MEKIY IUIOCKOCTSIMY;
- YMETh MCII0JIb30BaTh IIPH PELLICHUHU 3ajay U3y4YeHHbIEe (DaKThl U
TEOpEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpYXKaroIlero Mupa

- 0OCO3HaHKE 00YYAIOIIUMUCS POCCUHCKOM rpaskIaHCKOM
MICHTUYHOCTH,

- [IEJICHAIIPABIICHHOE PAa3BUTUE BHYTPEHHEW MO3ULIMU
IMTMYHOCTH HA OCHOBE JTYXOBHO-HPABCTBEHHBIX LICHHOCTEN
HaponoB Poccuiickont denepanniv, MICTOPUUECKUX U
HallMOHATBHO-KYJIBTYPHBIX TPaAULIUi, HOopMUpOBaHUE
CHUCTEMbI 3HAYMMBbIX LIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS], TPAaBOCO3HAHUS,
PKOJIOTMYECKOM KyIbTYphl, CHOCOOHOCTH CTaBUTH LIEH U
CTPOUTH KU3HEHHBIE IJIAHBI;

B JyacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHHME CBOMX KOHCTUTYIITMOHHBIX TIPAB M 00S3aHHOCTEH,
YBa)KEHHUE 3aKOHA U MPABOIIOPSJIKA;

- MPUHSTHE TPATUITMOHHBIX HAITMOHATHHBIX,
00I1IeUeTI0BEYECKUX TYMAHUCTUYECKUX U JEMOKPATHUYECKUX
IIEHHOCTEH;

- TOTOBHOCTb IIPOTUBOCTOSITh UJIEOJIOTHH YKCTPEMHU3MA,
HalMOHATN3Ma, KCeHO(POOUH, TUCKPUMUHAIIAN 10
COLIMAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIITMOHAIbHBIM

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOPAHHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHACIIO; HAXOAUTh C TIOMOIIBIO
M3ydeHHBIX (POPMYIT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXIy IBYMsI TOUKaAMU;

-yMeTb BBIOMPATh MOAXOIAIINN U3YYEHHBIH METOI ISl peLIeHHS
3aJauM, paclio3HaBaTh MaTeMaTHuueckre (akThbl U MaTeMaTHUYECKHE
MOJIeJI B IPUPOAHBIX M OOIIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE IPUBOANTH PUMEPBI MATEMATUYECKUX OTKPBITUI
[POCCUICKON U MUPOBON MaT€MaTUYECKON HAYKHU.

- YMETh ONIEPUPOBATH IMOHATHUAMMU: CIIYHalHBIA ONBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YMETh BHIYUCIISTD
BEPOATHOCTH C UCIOJIb30BaHUEM TpapUUECKUX METOJIOB;
PUMEHATH (POPMYJIIBI CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOPHBIE PaKThl U (POPMYIIBI PU PELICHUH 33/1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHH; 3HAKOMCTBO CO
CIy4yallHBIMU BEJIMYMHAMU; YMEHUE IPUBOIUTH IPUMEPHI
POSIBJICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOAHBIX U
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[TPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTb B HHTEPECax
Ipa’kJaHCKOI0 OOIIEeCTBA, y4aCTBOBATh B CAaMOYIIPABICHUHU B
00111e00pa30BaTEIHLHON OPTaHU3AINH U JIETCKO-FOHOIIIECKUX
OpraHu3aLMsiX;

- YMEHHE B3aUMOJCICTBOBATh C COLIMAIbHBIMA MHCTUTYTaMU
B COOTBETCTBUM € UX (DYHKIMSAMU U Ha3HAUCHUEM;

- TOTOBHOCTb K TYMaHUTAapHOMU U BOJIOHTEPCKOM
NICSTEIIBHOCTH,

[IaTPUOTHYECKOI0 BOCIIUTAHUS:

- c(hOPMUPOBAHHOCTb POCCUICKOM IPaXkAaHCKOM
MICHTUYHOCTH, TATPUOTU3MA, YBAXKEHUSA K CBOEMY Hapoay,
4yBCTBA OTBETCTBEHHOCTH nepes Poaunol, ropaoctu 3a cBoit
Kpaii, cBOX0 PonnHy, CBOM SI3BIK U KYJBTYpPY, IPOLLIOE U
HACTOALLEE MHOIOHALMOHAJIBHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOLIEHHUE K FOCYJapCTBEHHBIM CUMBOJIAM,
MICTOPUYECKOMY U IPUPOAHOMY HACIIEINIO, TAMSATHUKAM,
TpanuuusaM HaponoB Poccun, noctrxkenusim Poccuu B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- ujeiiHas yOeKI€HHOCTh, TOTOBHOCTD K CIIY>)KEHHIO U 3alllUTe
OTeuecTBa, OTBETCTBEHHOCTbH 32 €T0 CYb0Y;

OCBOEHHBIE 00YYaIOIIUMUCS MEXKIPEIMETHbBIE TIOHATUS U
YHUBEpCaJbHbIC YUeOHbIE NEeHCTBUSA (peryJIATUBHBIE,
[M03HaBaTEIbHbIE, KOMMYHUKAaTUBHBIE);

- CIOCOOHOCTB MX MCIIOJIb30BaHM B [T0O3HABATEIBHOM 1
COLIMAJIBHON MTPAKTHKE, TOTOBHOCTh K CAMOCTOSATEIILHOMY
[TAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOM 1eATEIbHOCTH,
OpraHu3alyy yaeOHOro COTPYAHUYECTBA C MeAarornyecKuMu
paOOTHUKAMHU M CBEPCTHUKAMHU, K YJaCTHIO B IOCTPOCHUU
MHIMBUAYAIBHON 00pa30BaTeIbHON TPAaeKTOPUY;

- OBJIaZICHUE HaBBbIKAaMH Y4eOHO-HCCIIe10BaTEIbCKOH,
[TPOEKTHOM M COLMAIBLHOM NESITEIIbHOCTH

O6H.[CCTB€HHBIX SABJICHUAX
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- HE IPUHUMATh JEHUCTBUS, IPUHOCAIINE BPEA OKPYKarOIIEH
cpene;

- YMETh MPOTHO3UPOBATH HEOIATOMPUSITHBIE 3KOJIOTHYECKHE
[1OCJIe/ICTBHS MIPEINPUHUMAEMBIX IEUCTBUH, MPEIOTBPAILATH
1X;

- PaCUIUPUTH OIBIT ACSATEIBHOCTUA SKOJOTUYECKON
HAPaBJICHHOCTH;

- pa3pabaThIBaTh IUIAH PEHICHHS MPOOIEMBI C YIETOM aHAIN3a]
MMEIOLIUXCS MaTEpPUAIbHBIX U HEMaTepPHAIbHBIX PECYPCOB;

- OCYILECTBJIATH LI€JIE€HANPABICHHBIN [IOUCK [IEpeHOca
CPEICTB U CIIOCOOOB JIeHCTBUSA B MPO(ECCHOHATIBHYIO CPENY;
- YMETb MIEPEHOCUTH 3HaHUSI B TIO3HABATEIBHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH;

- peJyiaratb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C TIO3UIIUU
HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYHMMOCTH;

- J1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B
NesITeNIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIESIM

- YMETb ONEPHUPOBATh MOHATUAMHE: (QYHKIUS, HETIPEPHIBHAS
(byHKLMS, TPOU3BOJIHAS, TIEPBOOOpa3HAas, ONPEACICHHbIN HHTETpa;
YMETh HaXOJIUTh IPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIUH,
MCTIONB3Ys CIIPAaBOYHBIEC MAaTEPUAIbl; HCCIEI0BATH B POCTEHIINX
cirydasix pyHKIIMHM Ha MOHOTOHHOCTb, HAXOAUTHh HAaHOOJIbIINE U
HaMMEHBIINE 3HaYeHUs PYHKIUI; CTPOUTH Ipa)MKi MHOTOYJICHOB
C MCIOJIB30BAaHMEM allapara MaTeMaTHYECKOTO aHaAIIN3a;
[IPUMEHATH TPOU3BOIHYIO MPH PEIICHUM 33J1a4 Ha JABMKEHUE;
penaTh NPakTHKO-OPUEHTUPOBAHHBIC 3aJa4l HA HAHOOJIbIINE U
HAMMEHBIINE 3HAYCHUS, HA HAXOXKICHUE ITyTH, CKOPOCTH U
YCKOPEHHS;

- YMETh OIEPUPOBATH MOHATHIMU: JBIKEHHE B TIPOCTPAHCTBE,
000HBIe (PUTYPBI B IPOCTPAHCTBE; HCIOJIb30BAaTh OTHOLICHUE
ruiomaiel HoBepxXHocTel 1 00bEMOB OJOOHBIX (QUTYD ITPU
PELICHUY 3a/ay;

- YMETh BBIYHCIISATh TEOMETPUICCKNE BEIMYUHBI (JITTMHA, YTOJI,
TUIOIa (b, 00BEM, IJIOIIAAb TOBEPXHOCTH ), UCIIOJIb3YS H3YUCHHbIC

(hOpPMYJITBI U METOJIBI

1.4PexoMeH1yeMOeKOJIMYeCTBOYACOBHAOCBOCHHENIPOrPAMMBbI AU CIUIINHBI:
MaxkcumanbpHON yueOHOM Harpy3ku oOydatomierocs 270 yaca, B TOM 4ucie: 00s3aTeNbHON ayIUTOPHON yueOHOU
Harpy3ku oOydaromierocsi 252 gaca, caMmocTosiTenbHast pabota — 10 gacos.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUATLTAHBI

2.1. O0bem yueOHOi JUCHMILUIMHBI U BUAbl Y4e0OHOI padoThl

Buj yueOHoii padoThI

Oovem uacoe

MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 270
Oo0n3aTeIbHAs ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 252
Teopernueckue 3aHATUSA -164
[TpakTHyeckue 3aHATUS 88
B Tom uncie:
IIpodeccuonaibHO-OpHMEHTHPOBAHHOE CO/IePKAHNE 30
TeopeTudeckue 3aHATHS 18
MPaKTUYECKUE 3aHATHS 12
CamocrosiTeibHas padora 10
KoncyabTanumn 2
I[IpomexxyTouHasi arrecTanus (IK3aMeH) 6




2.2. TemaTnveckuii JiaH U coaep:xkanue yueoHoi gucunmimusl OYIL07 Y MatemaTtuka

HaumeHoBaHue pa3ae/ioB Copep:xanue yueOHOI0 MaTepHaJia, JIaGOpaTOpHbIe H MPAKTHYECKHE PA00THI, CAMOCTOATEIbHAS O0bem | YpoBeHb Koasl
U TeM padora o0yuaroumuxcs, KypcoBasi padoT(IpoeKT) 4acoB OCBOCHHMS | KOMIIETCHIH
i,
¢popmuposa
HHIO
KOTOPBIX
crnocoodcTBye
T 3JIEMEHT
NPOrpaMMblI
1 2 3 4 5
Cemectp 1
Pasznen 1. IloBTOpEeHHE Kypca MAaTeMAaTHKH OCHOBHOM IIKOJIBI 14
Tema 1.1 Lenb u 3anaun ConepxaHue yaeOHOro MaTepraia
MaTEMAaTUKU NIPY OCBOEHUM | ba3oBbIe 3HAHMS M YMECHHUS 110 MaTeMaTHKE B IPOPECCHOHAIBHON U B IIOBCETHEBHOMN TEATSIEHOCTH. 2 1
cnenuansHocTd. Yncna u Parmonaneubie uncna. JleHcTBHS HaJ MOJT0KUTEIBHBIMHI U OTPULATEIBHBIMHI YHCIaMH, OOBIKHOBCHHBIMH U
BEIYMCIICHHUA. BEIpaXKECHUA M | AeCSTUYHBIMU Apo0siMu. JlelicTBUTENbHBIC YUCa. PalinoHanbHbIe U HPPAUOHATIBHBIC YUCTA.
npeoOpa3oBaHus ApudmernuecKkue onepanuy ¢ 1eHCTBUTEILHBIMH YrcIaMid. MoyIb IEHCTBUTENFHOTO YHCIIA U €T0
cBoiicTBa. beckoHeuHble nepuoandeckue Apodu. [1pubmkEHHbIE BEIYMCICHNUS, IPAaBUIIa OKPYTIICHHUS,
MPUKHJIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN. J[eHCTBUSA CO cTeneHs MU, (OPMYIIBI COKPALICHHOTO
yMHOXKeHus. HaTypansHble U 1iensle uncna. [IpuMeneHne mpu3HakoB ASTMMOCTH IETIBIX YHCeN, HanOOIbIIN
obmmii nenurens (nanee - HOJl) u HaumensbInee obmee kpataoe (naiee - HOK), octaTkoB 1o Moayito,
anroputMa EBKiIna asis pemeHus 3a/1a49 B IeJIbIX YUCTIax.
Tema 1.2. 'eomerpus Ha IIpakTHuecKkoe 3aHATHE
IJIOCKOCTH IIpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IepaKaHMe (coaep:KaHue NPUKIATHOT0 MOIYJIs) 2 2 OK 01
Buzpl mutockux Guryp u ux mioians. [IpakTHKO-OpUeHTUPOBaHHbIE 33/1a41 B Kypce F€OMETPUH Ha
TUTOCKOCTH.
[Ipumenenwne ipoOeii 115 peneHus NPUKIAIHBIX 33]a4 U3 Pa3INYHBIX 0Tpacied 3HaHUH M pealbHOH KU3HU.
Tema 1.3 TIpouieHTHBIE IIpakTHueckoe 3aHATHE
BBIUUCIICHUS IIpocTele pOLEHTHI, pa3Hble CIIOCOOBI MX BhIUKCIeHUs. DopMyIa cl0XXHBIX nponeHToB. [IpuMeHenune 2 2
MPOLIEHTOB JUIsl PELICHUs] IPUKIAIHBIX 337a4 U3 Pa3IUYHbIX OTpaciel 3HaHUH U pealbHOM JKU3HU.
Tema 1.4 YpaBHeHus u IIpakTHyeckoe 3aHATHE
HEpPaBEHCTBA. JluneiiHble, KBaIpaTHbIE, POOHO-IMHEHHbIE YpaBHEHHS U HepaBeHCcTBa. OCHOBHBIE METO/IbI PEIIEHUS LEbIX | 2 2
1 IpoOHO-pallMOHANIbHEIX YPAaBHEHUH U HEpaBEeHCTB. MHOTOWIEHBI OT O/IHOU IepeMeHHOH. Jlenenue
MHOTOWIEHA Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. Muorounens! ¢ nensiMu koddduipentamu. Teopema
Buera.
Tema 1.5 Cucremsl Conepkanne yueOHOro Marepuaia
YPaBHEHUM ¥ HEPABEHCTB Crnoco0bl peneHus CUCTeM JIMHEHHBIX ypaBHeHHH. [TonsTus: Matpuna 2x2 1 3x3, onpeaeauTesb MaTPHILIBL. 2 1

Martpura cucTeMsl THHEHHBIX ypaBHEHNH. ONpeaenuTeNs MaTPUIBI 2X2, ero TeOMETPUIECKHAN CMBICIT H
CBOWCTBA, BEIYUCIIEHUE €T0 3HAYEHHS, IPUMEHEHUE ONPEACTUTENS IS PEHICHUS] CHCTEMBI JINHEWHBIX
YpaBHEHHUH.




Merton I'aycca. CucteMbl HeTUHEHHBIX ypaBHeHHA. CHCTEMBI HEpaBEHCTB. PeleHre NpuKIaaHbIX 3a1a4 ¢

MIOMOUIBIO CUCTEMBI JINHENHBIX YpaBHEHUI. MccnenoBanue NOCTpOEHHOW MOJIEIH € IOMOIIBIO0 MAaTPHLL U 2
onpeaenuTenen.
Tema 1.6 BxonHoit IIpakTHyeckoe 3aHsITHE
KOHTPOJIb Brruuciienus u npeobpa3oBaHus. YpaBHEHNS B HepaBeHCTBA. ['eOMeTpHsi Ha TUIOCKOCTH 2
Pasgen 2. KoMiiekcHbIE YHCJIa 6
Tema 2.1 KomriekcHbie ConepxaHue yaeOHOro MaTepuaia
yucla [Nonsrne xomruiekcHOTo yrcia. ConpsikeHHbIE KOMIUIEKCHBIC YHCIIA, MOAYJb M apryMEHT KOMIUIEKCHOTO 2
yrcia. @opma 3armcu KOMIUIEKCHOTO Yuciia (TeoMeTpHiecKasi, TPUrOHOMEeTpHYecKasi, anredpanyeckas).
Apudmernueckre onepanuy ¢ KOMIIEKCHBIMHU YHCIIaMH
H300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOpAWHATHOI mtockoctu. @opmysa Myaspa. Kopuu n-oii crenenu 2
13 KOMIJIGKCHOTO YHCIIa.
Tewma 2.2 [IpumeneHue IIpakTHuecKoe 3aHATHE
KOMIUIEKCHBIX YHCeT BrInonHeHne pacyeToB ¢ HOMOIIBI0 KOMITJIEKCHBIX Yncell. [IpuMeps! HCTI0Ib30BaHUS KOMIUICKCHBIX YHCEI. 2
[TpuMeHeHne KOMIIJIEKCHBIX YHCEN JUIsl pelieHUs] PU3NYECKUX M TeOMETPHYECKHX 3a1a4.
Pazgen 3. Crenenn u kopuu. CteneHHast QyHKIMA 14
Tewma 3.1 OyHKIUY, UX CosepkaHue yueOHOro MaTepuaa
cpoiicTa. CriocoOs! 3a/1aHusl | Dynkuus, cocoOb! 3aganus GyHKIuK. B3aumuo obpatubie Gpynkiuu. Komnosunus ¢ynxiumii. Ipadux 2
¢Qynxuuii. Crenennas bynkuun. DieMenTapHbie MpeoOpazoBanus rpaduKoB GYHKIUN.
(byHKIMS, ee CBOMCTBa O0acTh ONpee/ICHUs] 1 MHOXKECTBO 3HaYCHUH QyHKIUH. YETHOCTD, HEUETHOCTD, IEPUOJUUHOCTH (PYHKITHIA.
Cnoco0w1 3ananus pynkiui. Hynn yakauu. [IpoMexyTku 3HaKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE
¢ynkuun. [lepuoauyeckue pyHkuuu. [IpoMeKyTKH MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl 1 MUHUMYMBbI
¢yakuun. Hanbonbemiee n HanMeHbIIee 3HAYCHUS (PYHKIINU Ha TIPOMEKYTKE.
JluneiiHast, KBagpaTHIHAS U APOOHO-IIMHEWHAS (PYHKINH. DIEMEHTapHOE UCCIICIOBAHNE W TOCTPOCHHE FX
rpaduKoB.
CreneHHas QYHKIUS ¢ HATYpaJbHBIM U IeTBIM TIokazaTeneM. E€ coiicTBa u rpaduk. CoiicTBa u rpaduk
KOpHs N-OH CTeNeHH KaK QYHKIIMHA 00paTHON CTENICHH C HATypPallbHBIM ITOKA3aTEeIIEM.
[ToHsiTHE KOPHS N-0¥i CTENEeHU U3 AeHCTBUTEIBHOTO uncia. AprudMeTrniecknii KOpeHb HATYpaJbHOW CTEIIEHU
u ero cBoiicTBa. CBOIiCTBa KOPHS N-0Oif CTENCHH.
®yukmuu y = VX UX cBOHCTBA U rpaduKH.
Tewma 3.2 IIpeobpazoBanue CopepxaHue yaeOHOro Marepuaa
BBIP&XKEHUH ¢ KOPHAMH n-0i | TIpeoOpa3zoBaHne HPPALIMOHABHBIX BBIPAKEHHUIA. 2
CTCTICHU IIpakTHYyeckoe 3aHATHE 2
IIpeobpa3oBaHus YUCIOBBIX BBIPAKEHUH, COMEPKALINX CTEIICHH U KOPHH.
Tema 3.3 CgoiictBa ctennienu | ConeprkaHue yd4eOHOTO MaTepuaa
C pallMOHAJIbBHBIM U Crenenb ¢ niensiM mokasarenem. buaom Hetorona. Micnons3oBanne noaxoasiiei GopMbl 3aITUCH
NEACTBUTENBHBIM JICHCTBUTENBHBIX YHCEN IS PEIICHUS MPaKTHYECKUX 33424 U MTPeCTaBICHNS JaHHBIX. [loHATHE cTeTeHu ¢ 2
TIOKa3aTeIAIMHA JIFOOBIM PalrOHAIBHBIM IIOKA3aTeIeM U e€ CBOMCTBA, CTEICHb C ACHCTBUTEIHHBIM ITOKA3aTEIIEM.
CreneHnble (YHKIMU, UX CBOMCTBA U TpaduKu 2
Tema 3.4 Pemenue IIpakTHyeckoe 3aHATHE
HppanoHAIbHBIX PaBHOCUIBHOCTH UppaLIMOHATIBHBIX YpaBHEHUH U HepaBeHCTB. ppanuonansHele ypaBHeHH. OCHOBHEBIE 2

YpPaBHEHUM 1 HEPABEHCTB

MCTOAbI pCHICHUS UPPALMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.




Pemenne nppainnoHaabHBIX YPAaBHEHUN U HEPABEHCTB

Tema 3.5 CreneHu 1 KOpHH.

IIpakTHyeckoe 3aHATHE

Crenennas QyHKIus Onpenenenne creneHHoN GyHKIHMU. VICONb30BaHKe ee CBOWCTB IIPU PELICHAN YPaBHEHHI M HEPABEHCTB 2 2
Pasnen 4. IMoka3zareabHast yHKIus 12
Tewma 4.1 ITokazarenpHast ConepxaHue yaeOHOro MaTepuaia
(GyHKIWs, ee CBOWCTBA CreneHb ¢ MPON3BONBHBIM ACHCTBUTEIBHBIM MTOKa3areneM. OrnpeneneHue moxka3aTeabHol QyHKINH, ee 2 1
CBO¥icTBa ¥ TpaduK. 3HAKOMCTBO C IPUMEHEHNEM TT0Ka3aTeNbHON QyHKINH. Perenne moka3aTeabHBIX
ypaBHCHHH (HYHKITMOHAIHLHO-TPAPUIESCKUM METOJIOM
Tema 4.2 Pemenue ConepxaHue yaeOHOro Marepuaia
NIOKAa3aTeIbHBIX ypaBHeHNH | [lokasarenbHble ypaBHeHHs. OCHOBHbBIC METO/IbI PEIICHHS TI0KA3aTENbHBIX YPABHCHHUH. 2 1
¥l HCPABEHCTB IpaKkTHYECKOe 3aHATHE 2 2
Pemenne moka3aTeTbHBIX YpPaBHCHHI METOIOM YPAaBHUBAHMS TIOKa3aTeNeH, METOJOM BBEICHHUS HOBOU
MIepEMEHHOM, (YHKINOHAThHO-TpaduaeckuM MeTooM. Vcnonb3oBanue rpaduKoB QYHKIHA IS peIIeHUs
YpaBHEHHUH.
OcHOBHBIE MCETOAbI PCHICHW A MOKA3aTCIIbHBIX HCPABCHCTB. Pemenune noka3aTenbHBIX HCPABCHCTB 2 2
Tema 4.3 Cuctembl CosiepkaHuie yueOHOro MaTepuaia
IIOKa3aTeIbHBIX ypaBHEHUH | PemieHue cucTeM NOKa3aTelbHbIX YPaBHEHHH 2 1
Tema 4.4 Pemenue 3aaau. IIpakTHYecKoe 3aHATHE
INoxa3arenbHas GyHKIUS Pemenne nokaszareiabHbIX YPaBHEHUM METOOM YpaBHUBAHUSA II0KA3aTeJIed U METOAOM BBEJICHUS HOBOM 2 2
nepeMeHHO. Pelllenue nokas3aTesbHbIX HEPaBEHCTB
Pazgea S. Jlorapudgwmsel. Jlorapugmuyeckas pyHkums 24
Tema 5.1 Jlorapudm uucna. | Comeprkanue y4eOHOrO MaTepuaia
JecaTnynbnii u Jlorapudm uucna. JlecsiTHIHBINA 1 HATYPaIbHBIN JIorapr(MBbI, YUCIIO €. 2 1
HaTypaJbHBIN JIOTapUPMBI, IIpeoOpa3oBanue BRIpaKECHUI, COEPKAIIHIX JIOTAPUPMBIL.
YHCIIO €
Tema 5.2 CaoiicTBa Conepxanue yueOHOro MaTepHaa
norapudmoB. Onepanus CgoiictBa Jjorapu(hMoB. 2 1
norapupMUPOBAHUS IIpakTHYecKoe 3aHATHE 2 2
Onepanus norapudmupoBanus. [IpeoOpa3zoBaHue BEIpaKCHUH, COACPIKAIINAX JOTAPHUPMEIL.
Tewma 5.3 Jlorapudmuueckas | Coxepxanue yueOHOro MaTepuaa
(yHKIHsI, €€ CBONCTBA. Jlorapupmuueckas GyHKIMS U ee CBOMCTBA U rpaduK. 2 1
Tema 5.4 Pemenue ConepxaHue yaeOHOro Marepuaa
Jorapu(pMUIECKUX [onsTue morapudmmdeckoro ypaBaeHus. Onepariisi IOTeHIIMPOBAHNS. 2 1
YPaBHEHUH M HEPABEHCTB Jlorapugmuyeckue ypaBHeHH. OCHOBHBIE METOBI pEIICHHUS JIOTapupMIIECKIX YPAaBHEHUH. 2 1
IIpakTHYecKoe 3aHsITHE 2 2
Tpu OCHOBHBIX METOJIa PEIICHUS JOTapHU(PMHUUECKIX YPaBHEHHUI: QYHKIIMOHATbHO-TpadUIeCKUil, METOL
NOTESHIIMPOBAHMSI, METO/I BBE/ICHHSI HOBOH ITEPEMEHHOM.
Conepxanue yueOHOro MaTepuaa 2 1
Jlorapudmmyeckre HepaBeHCTBa. OCHOBHBIE METOBI PEIICHHUS JIOTapU(PMUUECKUX HEPABEHCTB.
Tema 5.5 Cuctemsl IIpakTHyeckoe 3aHsiTHE
JorapupMIIECKIX AJNTOPUTM pellIeH!s] CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTH JIOTApU(PMUIECKIX YpaBHEHUH 1 HEPABEHCTB. 2 2
YpaBHCHHH. OCHOBHBIE METOJIBI PELICHHS CHICTEM M COBOKYITHOCTEH paIliOHATIBHBIX, HPPAMOHATBHBIX, TOKa3aTeIbHBIX U

JIOTapU(PMHUIECKIX YPaBHEHUH.




Tema 5.6 Jlorapudmsr B

Conepxanue yaeOHOro MaTepuaa

MIPHUPOJE U TEXHHUKE IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COJIePKaHKE (cogepKaHHe PUKIAIHOI0 MOLYJIs) 2
ITpumenenwne norapudma. Jlorapudpmudeckas cuvpaib B mpupoje. Ee MaTeMaTnyeckue cBOWCTBA
Tema 5.7 Pemenne 3anau. IIpakTHyeckoe 3aHsITHE
Jlorapudmer. Jlorapudmuueckas GyHKIms. Pemenne npocTedmmx J0rapupMUISCKIX YPaBHEHUH 2
Jlorapupmuaeckas QyHKIus | Mrorosas KOHTpoJbHas pabora 3a 1 cemectp 2
2 cemecTp
Pa3nen 6 IIpsiMble H JIOCKOCTH B MPOCTPAHCTBE 16
Tema 6.1. OcHOBHBIC ConepxaHue yaeOHOro MaTepuaia
MOHATHUS CTEPEOMETPHH. IIpeamert cTrepeomerpun. OCHOBHBIE ITOHATHS CTEPEOMETPHH (TOUKA, MPsIMasi, INIOCKOCTh, TPOCTPAHCTBO). 2
PacnonoxeHue npsMeIX U [MonsTne 06 akCHOMaTHYECKOM ITOCTPOSHUN CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.
MIOCKOCTEH B3anmMHoe pacnonoxeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, TapalUIeIbHbIE U CKPEIIMBAIOIINECS
npsiMble. [IpU3HAaKK M CBOHCTBO CKPEIHIMBAIONIMXCS NPsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPBI.
Tema 6.2. [TapaynensHOCTD Cosiepkanrie yueOHOro MaTepuaa
NPSMBIX, IPSMOH U [TapannenbHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapajljiebHble MPSMbIE B IPOCTPAHCTBE, 2
IUIOCKOCTH, IIOCKOCTEH MapajieNbHOCTh TPEX MPSAMBIX, HapaJlIeIbHOCTh MPAMOM U miIockocTH. [lapaniensHoe U eHTpallbHOE
NPOEKTHpOBaHKE, n300paxkeHune Gpuryp. OCHOBHbIE CBOMCTBA MapaJICILHOTO TPOESKTHPOBAHHMSI.
N3o0paxenne Gpuryp B napajuienbHON MPOEKIMU. YTIIbI C COHAPaBICHHBIMU CTOPOHAMH, YTOJI MEXKIY
IpSMBIMHU B IpocTpaHcTBe. [lapaniensHOCTh MIOCKOCTEH: napajuieabHble IIOCKOCTH, CBOMCTBA
napajuieIbHbIX MJIOCKOCTEH.
[Mpocreiime npocTpaHCTBEHHBIE (PUIYPhI HA TUIOCKOCTH: TETPAdAp, NapajulesienuIe]l, IOCTPOSHHE CEeYeHUH. | 2
Tetpasap u ero anemenTsl. [lapannenenumnes u ero aneMeHThl. CBOWCTBA MPOTHUBOMOIOKHBIX TPAHEH U
JlMaroHayiey napasuiesenumnena.
IlocTpoenue ceueHuil. Pemenue 3anad.
Tema 6.3. IIpakTHyeckoe 3aHATHE
IlepnesIuKyISIpHOCTD IlepneHuKyISIPHOCTD MPSIMOU U INIOCKOCTH: NEPIEHIUKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE, IIPSIMBIE
HPSIMBIX, IPSIMOU U napaijenbHble ¥ NepIeHANKYIIPHbIE K IUIOCKOCTH, IPU3HAK MEPICHANKYIIPHOCTH IPSAMON U MIIOCKOCTH, 2
IUIOCKOCTH, MIOCKOCTEHN TeopeMa O MPSIMOi MePIIeHANKYIIPHOH II0cKOoCcTH. OPTOrOHAIBHOE MPOSKTUPOBaHKE. [lepreHIUKyYIsp U
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT NPSIMOM /10 TNIOCKOCTH, MPOEKIUsT (PUTYPBHI
Ha MJIO0CKOCTh. [IepneH UKy IsIpHOCTD MIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH JIBYX IIIOCKOCTEN.
Teopema o Tpéx nepneHuKysipax. PaccTosiHus B IPOCTPaHCTBE
Tema 6.4. Teopema o Tpex ConepkaHue yueOHOro Marepuaa
NEPNCHAUKYJISIpax Teopema o Tpex nepneHIuKysIpax. Jloka3aTenbCTBO. 2
TpakTHyecKoe 3aHsTHE 2
VYIB! B IPOCTPAHCTBE: YOl MEKAY NPSAMON U MIOCKOCTBIO, IBYTPAHHBIN YroJ, TMHEHHBIN yroi
JIByTPaHHOTO yria. TpéXrpaHHblil 1 MHOTOrpaHHbIE YIiibl. CBOWCTBA MIOCKUX YIJIOB MHOTOTPAHHOTO yTIIa.
CBoiicTBa INIOCKUX U ABYIPAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIS
TpEXTPAHHOIO yTIa.
Tema 6.5. IlapannensHsle, ConiepkaHne yueOHOro Marepuaina
NIEPIECHAUKYIISIPHBIE, IIpodeccnoHaTEHO-OPHEHTHPOBAHHOE CO/IepPkaHNe (cogep KaHHe NPUKJIATHOT0 MOIYJIs) 2 OK 01
CKpCIMBaOMHUECA NPSMbIC Axkcuomsl crepeomerpuu. [lepneHuKyIsIpHOCTD NPSIMOM U INIOCKOCTH, NapajIeIbHOCTh IBYX HPSAMBIX,
NEPHEHANKYIISIPHBIX TNIOCKOCTH, EPICHIUKYISIPHOCTD IMIIOCKOCTEN
Tema 6.6. Pemenne 3amau. IIpakTHyeckoe 3aHsiTHE
IIpsiMBIE M IIIIOCKOCTH B PacronokeHne NpsMbIX | IIOCKOCTEH B IpocTpaHcTBe. [lepleHANKYISIPHOCTD U NApaIICIbHOCT OPSIMBIX B | 2




IIPOCTPAHCTBE wiockocTe. CKpemuBaronecs npsiMple

Paszgen 7. KoopauHaThl 1 BEeKTOPbI 12

Tema 7.1 JlexapToBbI Coneprxanue yueOHOro MaTepraa

KOOpAMHATBI B JlexapToBbl KOOpAUHATEI B TpocTpadcTBe. [IpocTeiiye 3ajaun B KOOpAMHATAX. 2

npocTpaHcTBe. PaccTosHue IMpakTHYecKoe 3aHATHE 2

MEXAY ABYyMA TOYKaMH. Paccrosinne mexay AByMs TOUKaMU, KOOPJAUHATHI CEPEANHBI OTPE3KA.

KoopauHnaTs! cepe1uHbI

OTpe3Ka

Tema 7.2 BexTopsl B ConepxaHue yueOHOro Marepuaa

IPOCTPAHCTBE. YToa MexXAy | [loHSTHS: BEKTOp B IPOCTPAHCTBE, HYJEBOIM BEKTOD, AJMHA HEHYJICBOI'O BEKTOPA, BEKTOPHI KOJIMHEAPHBICE,

BekTopamu. CkajsipHOoe COHAIpaBJICHHbIE U IPOTUBOIOJIOXKHO HANIPABICHHbIE BEKTOPHlL. PaBeHCTBO BeKTOpOB. JleHcTBHs ¢ 2

IIPOU3BENICHUE BEKTOPOB BEKTOPAMM: CJIO’KEHUE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHUE BEKTOPA Ha
gucio. CBONHCTBA CI0KEeHUSA BeKTOpOB. CBONHCTBA YMHOXKEHUS BEKTOpa Ha 4yucio. [IoHsITHE KOMITITaHApHbIE
BeKTOpHI. [[pu3Hak KOMITaHApHOCTH TPEX BeKTOpOB. [IpaBuno napamnenenunena. [IpamMoyronsHas cuctema
KOOpJAMHAT B IpOCTpaHCTBE. CBsA3b MEXAy KOOPAMHATAMH BEKTOpA U KOOpAUHATaMH ToueK. CKalspHOe
MPOU3BENECHUE BEKTOPOB. TeopeMa 0 pa3oKeHUH BEKTOPA N0 TPEM HEKOMILTAHAPHBIM BEKTOPAM.
IpakTHyeckoe 3aHATHE 2
KoopauHaTsl BEKTOPa, CKaIIIPHOE IPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJI MEKIY BEKTOPAMH, YOI
MEKIy NPSMOH U MIOCKOCTBIO, YTOJ MEXy INIOCKOCTSAMH. Y paBHEHHE IUIOCKOCTH. I '€OMeTpHYIEeCKHiA CMBICIT
onpenenurens 2x2

Tema 7.3 IlpakTuko- IIpakTHyeckoe 3aHsITHE

OPUCHTUPOBAHHBIC 3a/1aYH IpodeccoHaIbLHO-OPHEHTHPOBAHHOE COIEP:KaAHNE (COMePIKAHNE IPUKIATHOIO MOIY.IS) 2 OK 01

Ha KOOP/IMHATHOH KoopaunaTtHas minockocts. Beruncienue paccTossHUM U II0WaAen Ha IockocTH. KonudecTBeHHbIe pacueTsl

IJIOCKOCTH

Tema 7.4 Pemenne 3amad. IIpakTHueckoe 3aHATHE

KoopmuHaThl M BEKTOPHI JlexapToBbI KOOPAMHATEI B IIpocTpaHcTBe. BekTopsl B ipocTpancTBe. ClH0XKEHHE U BEBIUUTAHUE BEKTOPOB. 2
YMHOXeHHe BeKTopa Ha urciio. KoMmmanapHsle BekTopsl. CKangpHOe IpOoU3BeIeHIE BeKTOpOoB. Pazioxenue
BEKTOpa 10 TpeM HEeKOMIUTaHapHBIM BekTopaM. IIpocreiimue 3aiaun B koopauHaTax. KoopauHaTsl BEKTOpa,
PacCTOSIHUE MEX]ly TOUKaMU, KOOPJAMHATBI CEPEJUHBI OTPE3KA, CKAISIPHOE IIPOU3BEJCHUE BEKTOPOB B
KOOPJUHATAX, YTOJI MEKIY BEKTOPAMHU, YTOJl MEXAY IPSMOH U IIJIOCKOCTBIO, YIOJl MEXY INIOCKOCTSIMU
Omneparnun HaJ BeKTOpaMy. BekTopHOe yMHOKeHHE BeKTOpOB. CBOIICTBAa BEKTOPHOTO YMHOKEHUSI.
Koopaunats! BexTOpa. Pa3noxxenue Bekropa mo 6aszucy. KoopauHaTHO-BEKTOPHBIN METOJI IIPH PEIICHUH
reOMETPUYECKHX 3a1ay.

Pazgen 8. OcHoBbI TpUroHoMerpuu. Tpuronomerpndyeckue GQyHKIHN 28

Tema 8.1 CopepxaHue yaeOHOro Marepuaa

Tpuronomerpuueckue TpuroHoMeTprdeckas OKpYKXHOCTb, ONIPEIIEHIE TPUTOHOMETPUIECKUX (DYHKITHIA YHCIOBOTO apryMeHTa. 2

(QyHKIIMH NPOU3BOIEHOTO Panuannas mepa yrna. IToBopoT TOUKH BOKPYT Hayajaa KOOpAUHAT.

yrna, yucna. Pajuannas u Onpenenenne cuHyca, KOCUHyca, TAHTEHCA M KOTAaHTeHCa YHCIIOBOTO apTyMeHTa. 3HaKH CHHYCa, KOCUHYCAa, 2

rpaaycHas Mepa yriia TaHTeHCa U KOTaHIeHCca 110 YeTBEPTSIM. 3aBUCUMOCTh MEXAY CUHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJHOIO U TOrO XK€ yIia.

Tema 8.2 OcHoBHEBIE Conepkanue yueOHOro Marepuana

TPUTOHOMETPUUYECKHE TpuroHomerpuueckue ToxecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB OH - Q. 2

ToKAeCTBA. DPOpMYIIBI DopMyITBI IPUBEACHUS 2

IMPpUBCACHUA




Tema 8.3 Cunyc, KOCHHYC,
TAHTeHC CYMMBI ¥ Pa3HOCTH

Cozepxanue yaeOHOTro Marepraia

CymmMa u pa3sHocTh cuHycoB. CyMMa 1 pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOHHOTO yria. ©opMysl

nByX yrinoB. CHHyC 1 MOJOBUHHOTO yria. [IpeoOpa3zoBaHust CyMMBI TPUTOHOMETPUYECKHUX (DYHKIMI B IPOU3BEACHHE U 2
KOCHHYC JIBOHOIO yIJia. MIPOM3BEICHUS B CyMMY. BEIpakeHHe TPUTOHOMETPpHIECKUX (PYHKITHIA Yepe3 TAHTCHC TIOJIOBUHHOTO
DopMyIIbI IOJIOBUHHOTO aprymenTa. [IpeoOpazoBaHHs MPOCTEHIINX TPUTOHOMETPHUIECKAX BEIPAKCHUH
yrna OcHoBHBIE TpUroHOMeTpHueckue ¢popmyisl. [IpeoOpazoBaHue TPUTOHOMETPHYECKHUX BBIPAKECHHUIH.
O0nacTp onpeaeIeHust 1 MHOXECTBO 3HaYeHUH (QyHKIMHA. YETHOCT, HEUETHOCTh, IEPHOANYHOCTh QYHKIMH. | 2
Cnoco0bl 3aganus pyHKUUIL.
Tema 8.4 Cosiepkanre yueOHOro MaTepuaa
TpuronomeTpuueckue O0nacTp onpeaeIeHust 1 MHOXECTBO 3HAYEHUH TPUTOHOMETPHYECKUX (GYHKIMNA. YETHOCTB, HEYETHOCTD, 2
(QyHKIMM, MX CBOMCTBA U MEePHOANYHOCTh TPUrOHOMeTpUueckuX (yHKIuiA. CBoMcTBa M TpaduKku QyHKLIUHA y = cos X, y = sin X, y = tg
rpaduku. X, y = ctg X.
Cxxatue U pacTsbKeHne rpa)iKoB TPUTOHOMETPUYECKUX (DyHKIMH.
[TpeobpazoBanue rpahMKOB TPUTOHOMETPHIECKUX (QYHKIMN
Hcnonb30BaHKHE CBOMCTB TPUTOHOMETPUYECKUX (PYHKIHMI B TpO(ecCHOHANBHBIX 3a1auax. OYHKIIMOHAIbHbIE
3aBUCHMOCTH B peallbHbIX Npolieccax U siBieHusX. ['padukn pearbHBIX 3aBUCHMOCTEH.
Tema 8.5 O6paTHbIC ConepxaHue yaeOHOro MaTepualia
TPUTOHOMETPHUYECKHE OGparHsie TpUrOHOMETpUYeCKie QyHKIUHA. APKCHHYC, apKKOCHHYC M apKTaHTeHC YHCIOBOTO aprymenra. Ux | 2
GyHKIHN CBOWCTBA H TpauKH
Tema 8.6 IIpakTHyeckoe 3aHsTHE
Tpuronomerpudeckue YpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHEHHe tg X = a, ctg X = a. Penmenne TpuroHoMeTpuIecKnux 2
YpaBHEHMsI U HEPaBEHCTBA YPaBHEHHI OCHOBHBIX THIIOB: POCTEHIINE TPUTOHOMETPUUECKHE YPABHEHUS, CBOISIIMECS K KBaJPaTHBIM,
pelaemMble pa3aokKEHUEM HA MHOXKUTENHN, OJJHOPOIHBIE.
Conepxanne yueOHOro MaTepHaia 2
[IpocTeiinye TPUrOHOMETPUUECKUE HEPABEHCTBA
OT160p KOpHEH TPUTOHOMETPHUUECKHUX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPHUECKOH OKPY>KHOCTH. 2
IIpakTHyeckoe 3aHATHE
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB. 2
Tema 8.7 Cucremsl Coneprxanue yuebHOro MaTepuaia
TPUTOHOMETPHIECKHUX CHcTeMbl MPOCTEHUIINX TPUTOHOMETPHUYECKIX YPABHEHHUH 2
YpaBHEHHI
Tema 8.8 Pemenne 3amay. IIpakTHyeckoe 3aHATHE
OCHOBBI TPUTOHOMETPHH. [Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIpAKECHUH. PellieHne TpUIroHOMEeTpHYEeCKIX YPaBHEHUH 1 2
Tpuronomerpuyeckue HEPABEHCTB B TOM YHCJI€ C UCTIOJIB30BaHUEM CBOMCTB (DYHKIIUH.
GbyHKIHK
Pazgen 9. IIpousBoaHast pyHKIMH, ee IPHMEHEHUE 32
Tema 9.1 ITonsTre ConepxaHue yaeOHOro Marepuaa
pou3BoiHOH. DopMyIibl U Meron MmaTemMaTHuecKoi HHAYKIMU. OnpeaeneHne YucIOBOM MOCIeI0BATEILHOCTH U CTIOCOOBI €€ 3a1aHusl.
IIpaBuiIa CBoiicTBa YUCIIOBBIX MOCIIEN0BATENILHOCTEH. MOHOTOHHBIE U OTPAaHHYEHHBIE TI0CIEN0BATENLHOCTH. McTopus | 2
muddepeHnpoBaHns BO3HMKHOBEHHS MAaTEMaTHIECKOTO aHAIN3a KaK aHaIM3a OECKOHEYHO MaJlbIX.

Apudmernueckas 1 reOMETpHUECKas Iporpeccuu. beckoHedHOo yOBIBaromasi FeOMETPHUUIECKask IPOrPECCHSL.
CyMMa OecKOHEUHO yObIBaroLel TeOMeTpHIecKOi porpeccuu. JIMHEHHbIH 1 SKCIIOHEHIMAIBHBII POCT.
Onpeznenenue npeaena NociaeI0BaTeIbHOCTU. Brruncnenue npenenos nociaenoBarenbHocTel. [Ipenen
¢ynkiyu Ha 6eckoneuHocTH. [Ipenen pyukuuu B Touke. [Ipupamenue aprymenra. [lpupaienne GyHkuumm.
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3ama4m, MPUBOIAIINE K MIOHATHIO IPOU3BOAHON. Onpeenienne Mponu3BOIHONW. AJITOPUTM OTHICKAHHS
MIPOU3BOTHOM

Tema 9.2 [IponsBoaHbIE
CYMMBI, Pa3HOCTH
MIPOU3BE/ICHUS, YACTHOTO

ConepxaHue yaeOHOro Marepuaia

Dopmyael muddepernmpoBanus. [Ipasuna quddepeHIMpPOBaHM

[IpousBoaHbIe AeMeHTapHbIX QyHKIKHA. [Ipor3BOAHASE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIO3UIMN
byHKIIHH.

IIpakTnyeckoe 3aHgATHE

IepBas u BTopas mpou3BoaHble GpyHkuuu. OnpenencHue, TeOMETPHUSCKAN U PU3NICCKUIT CMBICIT
MTPOM3BOTHON. YpaBHEHHE KacaTelbHOH K TpaduKy QYHKITHH.

Tema 9.3 IIpousBoaHbIC
TPUTOHOMETPHICCKHIX
¢ysakuunit. [IponszBogHas
CIOXKHOM QYHKIINU

ConepxaHue yaeOHOro Marepuaia

[Ipon3BoaHas TPUTOHOMETPHUYECCKHUX (PYHKITHIHA.

Omnpenencrane cnoxHOH QyHKIUHU. [Ipon3BomHas CI0XKHON QyHKIIH

Tema 9.4 ITonsTue o
HETPEPHIBHOCTH () YHKIIHH.
Merton uHTEpBaIOB

ConepkaHue yueOHOro Marepuaia

[Monstue HenpepsiBHOI (yHKIMKM. CBOMCTBA HENpepbIBHON QyHKINHU. CBS3b MEXKY HENPEPHIBHOCTHIO U
muddepeHIMpyeMocThiO (DYHKIIMH B TOUKE. AJTOPUTM PEIICHNST HEPABEHCTB METOAOM MHTEPBaIOB. Todkn
pa3pbiBa. ACHMITTOTH rpadukoB pyHKIwiA. CBoMicTBa PYHKIINIT HENPEPHIBHBIX Ha OTpe3ke. [Ipumenenue
CBOMCTB HENIPEPHIBHBIX (DYHKIMI IJIsl peHICHUs 3a1a4.

Tema 9.5 I'eomerpuueckuit
1 (pU3HIECKUH CMBICT
MIPOU3BOTHOM

Copeprxanne yueOHOTo MaTepHaa

I'eoMeTpuyecKuil CMBICT MPOU3BOJHON (QYHKIMU — YIIIOBOW KOA()(MHUIUEHT KacaTeNbHOH K rpaduky
(hYHKIIMH B TOUYKE.
YpaBHeHHE KacaTeNbHOH K rpaguKy (GYHKIMH. ANTOPUTM COCTABIICHUS ypaBHEHHs KacaTelbHOH K rpaduky

dbyaximn y=f(x)

Tema 9.6 ®uznueckuit
CMBICJI TIPOU3BOIHOM B
poeCCHOHATBHBIX
3agadax

Copepxanue yaeOHOro Marepuaa

dusnueckuii (MeXaHHYECKUI) CMBICI MPOM3BOIHON — MTHOBEHHAS CKOPOCTh B MOMEHT BpeMeHu t: v =S (t)

Tema 9.7 MOHOTOHHOCTH
¢byukuuu. Touku
IKCTpEMyMa

HpaKTuquKoe 3aHATHE

Bospacranue 1 yobiBaHne (QyHKINHU, COOTBETCTBHE BO3PACTAHUS U YObIBaHUs (DYHKIUH 3HAKY IIPOU3BOHOM.
IlonsTe MPOU3BOIHON BBICILIETO MOPSJIKA, COOTBETCTBUE 3HAKA BTOPOM IPOU3BOIHON BBIITYKJIOCTH
(BOTHYTOCTH) (DYHKIIMK HA OTpe3Ke. 3a7aui Ha MAaKCUMYM U MUHUMYM. [TOHSITHE aCUMIITOTHI, CIIOCOOBI UX
OIpEEIICHUSL.

Tema 9.8 Hccnenosanne
(YHKIUH ¥ TOCTPOCHHE

rpadukoB

ConepxaHue yaeOHOro Marepuaa

[IprmMeHeHne TPOU3BOIHOMN K MCCIIEIOBAHMIO (PYHKIINI HA MOHOTOHHOCTB M 9KCTPEMYMBL.

HpaKTM‘leCKoe 3aHATHE

ANTOpUTM HCCeIOBaHUS QYHKIIMH U TIOCTPOCHUS ee TpaduKa ¢ TIOMOIIBIO MPOU3BOIHON. [IpoOHO-THHEHHAS
¢ynkims [Toctpoenne rpaMKoB.

Tema 9.9 Haubosbinee u
HauMeEHbIIIee 3HaYEHUS
¢GbyHKIUN

ConeprxaHre yueOHOro MaTepuaa

HaxosxaeHre HanOoIbIIer0 1 HAMMEHBIIIETO 3HAYEHUH HeTpepbIBHOHM QyHKIMIA HA oTpe3ke. [TocTtpoenne
rpad)MKOB MHOTOUWICHOB C MCIIOJIb30BAHHUEM allapara MaTeMaTHIeCKOTO aHAJIM3a

Tema 9.10 Haxoxxnenune

OINTUMAJIBHOT'O pe3yJibTaTa C

IIOMOIIBIO HpOH?;BOﬂHOﬁ B

IIpakTHyeckoe 3aHsATHE

IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/IEpKaHNe (COIepIKAHUE MPUKJIATHOTO MOTYJIsl)

Vcnonp30BaHNe MPOTPECCHH IS pEIISHISI pealbHBIX 3a7ad MPUKIATHOTO XapakTtepa. Hanmensmee u

OK 01
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IIPAKTUYCCKUX 3a1adax

HauOoJbIIee 3HaUeHNE QYHKIMH

IIprMeHeHre NPOU3BOHOM 7Sl HAXOXKIEHHS HAMITY4IIero pelIeHus B MPUKIIAAHBIX 3a1a4ax, JUIsd 2 2
OTIPEIETICHNUSI CKOPOCTH M YCKOPEHHUS MPOIIECcca, 3alaHHOT0 (hOpPMYIIOH Hin Tpa)HKOM.
Tema 9.11 Pemenne 3amau. IIpakTHyeckoe 3aHATHE
[ponssoanas Gpyukuuu, ee @opmyinsl u npasuia guddepennuposanus. Mceaenopanue QyHKIMM ¢ TOMOIIBIO IPOU3BOIHOM. 2 2
NIPUMEHEHHE HawnGompiiee 1 HauMeHbIIIee 3HAYCHUS ) YHKITHH
Pasnen 10. ITepBooOpa3Hasi QyHKIUH, €e IPUMEHEHUe 12
Tema 10.1 ITepBooOpazHas ConeprxaHne yaeOHOTo MaTepraa
¢ynxrmm. [Ipasuna 3agada 0 BOCCTAHOBJICHHH 3aKOHA JBIDKCHUS IT0 U3BECTHOM CKOpPOCTH. [I0HATHE HMHTETPUPOBAHUSL. 1
HaXO0XJCHUA O3HaKOMIICHHE C IOHATHEM WHTETpaja 1 nepBoodpasHoit miust pynkim y=f(x). Pemenne 3amaq Ha cBsI3b 2
nepBooOpa3HBIX NepBOOOPA3HOH 1 €€ MPON3BOJHOM, BRIYNCIICHNE ITEpBOOOpa3HON Ut faHHOH (yHKImK. Tabmuma Gpopmysn
JUISL HaXOKACHHsI IepBo0Opa3HbIX. M3yueHue npaBuia BRIYMCICHUS IEPBOOOPa3HOM
Tema 10.2 ConepkaHuie yueOHOro MaTepuaa
Heonpenenenusiii u IlonATne HeonpeneneHHOro HHTErpana 2 1
OIIpeIeIeHHBII MHTETPaJIb
Tema 10.3 [Toustre 00 IIpakTnyeckoe 3aHsITHE
OIIPE/ICICHHOM MHTErpajie ['eomeTpuueckuii cMbIC ONPEIETIEHHOTO UHTErpaia 2 2
KaK IUIOIIAaH
KPUBOJIMHEHHOM Tpaneuuu
Tema 10.4 [Tnomanp ConepxaHue yueOHOro MaTepuaa
KPHUBOJIUHCHHON TPAIICLHH. Wurerpan. 3agauu, NpuBOAALIME K OHATHUIO ONPEAEIIEHHOr0 HHTErpajja — O BBIYUCIEHUH TUIOIAIN 1
®opmyia HetoToHa — KPUBONIMHEIHOM Tpaneluu, o TepeMeniennu Touku. [TonsTue onpenenéunoro unterpana. I'eomerpudeckuit | 2
Jleribnuma 1 (QU3UYECKUI CMBICI ONPEIEICHHOT0 HHTErpaia. BrducieHne onpeaeaéHHOro HuTerpaia mno Gopmyie
Hetotona-JleiiOHuna.
Tema 10.5 OnpeneneHHbIi CopepxaHue yaeOHOro Marepuaia
HHTETpal B KU3HU IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE CO/lepPaKaHMe (codep:KaHue NPUKIATHOT0 MOTYJIs) 2 2 OK 01
I'eomeTpuueckuii cMbIc onpeienieHHoro narerpana. ®opmyna HetotoHa - Jleiibnua.
Perienue 3a1au Ha IpUMEHEHUE MHTETpajIa JJisl BRIYUCICHHs! (GU3MUYECKHUX BEJIMUUH U IJIO0IIaAeH
[TpuMeHeHHe HHTETPaIA IS HAXOXKICHHUS TUTOMIaAeH mIoCKuX GUryp u o0bEMoB
T€OMETPHUYECKUX TEll.
IIprmeps! permenuii quddepeHnranbHEIX ypaBHEHHH. MaTeMaTHdeckoe MOICTTHPOBAHUE PeaTbHBIX
MIPOIIECCOB € TOMONIBIO (P epeHINATbHBIX YPAaBHEHUH.
Tema 10.6 Pemenne 3agau. IIpakTHyeckoe 3aHsTHE
ITepBooOpasHas GpyHKIUH, ITepBooOpa3Has GyHKINH, OCHOBHOE CBOHCTBO MepBo0oOpa3HbIX. [IpaBrina HaxoxaeHus mepBooopa3HeIX. Ee 2 2
€€ NIpUMEHEHUe npuMeHeHue. [lepBooOpa3HbIe AIeMEHTAPHBIX (QYHKIIHI.
Pa3gen 11. MHOrorpaHHIuKHM M TeJIa BpalleHus 30
Tema 11.1 Bepmmnsl, pedpa, | Conepxannue yaeOHOTO MaTepuaa
IpaHy MHOTOIPaHHHKA. Buisr MHOTOTpaHHHKOB, pa3BEPTKAa MHOTOTpaHHUKA. [loHsTHE MHOTOTpaHHUKA. ETO 37I€eMEHTHI: BEpIIMHEL, 2 1,2

IIpu3ma, ee cocraBnsoUIye,
ceuenue. [Ipsamas u
IIpaBUIIbHAS IPU3MBI

pebpa, rparn. JJuaronans. Cedenue. BeImykipie 1 HEBBITYKIIBIE MHOTOTPaHHUKH.

Brluncnenue 351eMEHTOB MHOTOIPaHHUKOB: pEOpa, THUaroHajIu, yribl.

[Ipusma: N-yrospHas mpu3Ma, NpsiMasi 1 HaKJIOHHast IPU3MbI, OOKOBasi M MIOJIHAsI TOBEPXHOCTH NMPHU3MBIL. Ee
OCHOBaHHMs ¥ OOKOBEIE TpaHu. Bricora npusmsl. Ee ceueHneyrisl.

Tema 11.2

Cozepkanrie yueOHOro MaTepuaa
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[Mapannenenunen, Kyo.
Ceuenne Ky0a,
napajuiesienuies1a

TTapannenenunen, NpsSMOYroOJIbHBIN MapaIesIeUIIEa U ero cBoicTBa. KpaTuaiiiime myTu Ha TOBEPXHOCTH
MHororpaHauka. Teopema Ditnepa. [IpocTpancTsenHas Teopema [Tudaropa. Cedenne xy0a,
napajuiesienuea

Tema 11.3 IMupamuna, ee
COCTaBJIAIOIIUE, CEUCHHE.
[IpaBunbHas nupamua.
YceuenHas nupamuia

Coneprxanne yaeOHOTo MaTepraa

[Mupamuga: N-yrospHas TUpaMuia, NpaBUiIbHASA U yceuéHHas nupamusl. CBoiicTBa péobep 1 OOKOBBIX TpaHEH
MPaBIIBLHON NUPaMUIBL. DIEMEHTHI upaMuabpl. CedeHne MupaMubl.

Tema 11.4 BokoBas u
MOJTHAsI TOBEPXHOCTh
MIPU3MBI, TUPAMHUJIBI

Cozepxanue yueGHOrO MaTepUaa

[Inomane OOKOBOI1 TMMOBEPXHOCTHU U MOJIHOM TMOBEPXHOCTHU HpHMOﬁ MPU3MBI, IJIOIaAb OCHOBaHHﬁ, TeopEMa o
OOKOBOI1 IMMOBEPXHOCTHU HpﬂMOﬁ MIPU3MBIL. IInomans OOKOBOM TOBEPXHOCTHU U MOBCPXHOCTHU HpaBI/IJ'H)HOI‘/II
nmapaMuabl, TCOpEMa O IIomaan yce‘IéHHOﬁ UpaMuabl.

Tema 11.5 Cummerpus B
KyOe, mapasuienenumnee,
pu3Me, THpaMuze.
[Ipumepsl cumMmmeTpuii B
npodeccun

Cojepxanne yueGHOTO MaTepUaa

ITpodeccHoHaIbLHO-OPHEHTHPOBAHHOE COJePKAHNUE (COTEPIKAHNE PUKIATHOTO MOTYJIs1)

CuMmMeTpHs B IPOCTPaHCTBE. DIIEMEHThl CUMMETPHUH MIPAaBUIBHBIX MHOTOTPaHHUKOB. CUMMeETpUs
OTHOCHTEJIHO TOYKH, MPAMOH, IitockocTH. CUMMETPHs B IPaBUILHOM MHOTOTPaHHHUKE: CUMMETPHS
napaJulesIeuIe1a, CAMMETPHS IIPaBUIIBHBIX IIPU3M, CHMMETPHS IPaBUIbHOW TUPAMHUJIBL.

JBwxenns npoctpanctBa. OtoOpakeHus. J|BIKeHUS U paBeHCTBO (uryp. OOIIie cBOMCTBA IBIKCHUH.
Bunp! nBkeHNit: napautenbHbIN IEpeHoC, IIEHTPaIbHAs CHMMETPHS, 3€pKaIbHasi CHMMETPHSI, TIOBOPOT
BOKpYT npsimoii. [IpeoOpazoBanus momoous. [Ipsmas u chepa Diinepa.

CumMeTpust B IPUPOJIE, apXUTEKTYpPE, TEXHHUKE, B OBITY

Tema 11.6 IIpaBunsHBIC
MHOTOTPaHHHKH, UX
CBOMCTBA

CoiepkaHne yueOHOro Marepuaa

[IpaBuiIbHBIE MHOTOTPAaHHUKH: NTPAaBIIIbHAS TIPH3Ma U IIPABHIIbHAS TIMPAMUJIA, IPAaBHIIbHAS TPEYTOJIbHAs
NMpaMua ¥ IpaBHIIbHBINA TeTpasp, Ky0. [IpencraBineHne o paBUIbHBIX MHOTOTPAaHHUKAX: OKTa3Ip,
JloJieKa’Ip U uxocadap. CBoiicTBa MpaBMIBHBIX MHOTOIPAaHHHUKOB.

Tema 11.7 Hunmunap, ero
cocrasysone. CeueHre
LUIMHAPA

HpaKTH‘leCKOB 3aHATHE

IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COePKAHNUE (COTePIKAHNE MPUKITATHOTO MOTYJIs)

Tena BparieHus: TUIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. [ToHaTHs: THInHIpUYecKas IOBEPXHOCTb,
oOpasyroliue noBepxHocTel. V3o0paxeHue Tel BpalleHus Ha INIOCKOCTH. L {MIuHAp U ero 31eMEeHTHI.
CeueHure nMIMHIpa (MapaJuieIbHOe OCHOBAHMIO M ocH). Pa3BepTka nuiamHpa.

OK 01

Tema 11.8 Konyc, ero
cocrasistromue. CeueHue
KOHycCa

CopepxaHnue yaeOHOro Marepuaa

TTonsTus: KoHMUYECKas MoBepxHOCTh. KoHyc u ero anemenTsl. CeueHne kKoHyca (TapauiebHOe OCHOBAHUIO U
MIPOXOJISITIIEee Yepe3 BEpINHY), KOHWIeCKue ceueHus. PazBepTka KoHyca.

Tema 11.9 Yceuennsrit
koHyc. CeueHne yce4eHHOTro
KOHyca

ConepxaHnue yaeOHOro Marepuaa

VYceuennslit koHyc. Ero o6pasyromas u Beicota. CedeHne yceueHHOTo KOHyca

Tema 11.10 Iap u cdepa,
UX CEUEHUS

Cozepxanre yueOHOro MaTepuaa

[onsus: cdheprnueckas nosepxHocts. llap u cdepa. BzaumHoe pacronoxenne cepsl U MIOCKOCTH,
KacaTellbHasl INIOCKOCTh K cepe. Ceuenne mapa, chepsl Cummerpust cepsl U mapa.

Tema 11.11 IToustue 06
o0beMe Tena. OTHolLIeHHe
00BbEMOB IIOJ00HBIX TE

ConepkaHue yueOHOro Marepuaia

[onsiTue 06 oobeme Tena. OcHOBHBIE CBOWCTBA 00BEMOB Tesl. OObeM Ky0a 1 NPsIMOYTOJILHOTO
napautesienumena. Teopema 06 00bEMe MPSIMOYTONBHOTO NMapajuIeseNnuIea U CIeCTBUS U3 Heg.

IIpakTHyeckoe 3aHATHE
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O0beM MpsAMOii U HAKJIOHHOW MPU3MBI B WiHHpa. OTHOIIeHHe 00BEMOB, TIIONIAIeH TOBEPXHOCTEH
nogo0HEIX ¢uryp. [IpeobpazoBanne mogo6us, roMOTeTHS. [ eOMETPHUIECKUiT CMBICT OIPEAETUTENS 3-TO
nopsiaka. [TogobGue B mpocTpaHCTBe.

Tema 11.12 O0beMBI U

IIpakTHyeckoe 3aHsITHE

IUIOINAAM MOBEpXHOCTEN Ten | OObeMbl mupaMusl ¥ KoHyca. O0beM Imapa U mapoBoro cermenta. Ilnomaay moBepxXHOCTEH Te 2
Tema 11.13 KomOunamu ITpakTHyecKoe 3aHATHE
MHOTOTPaHHHUKOB U TeJl KomOunammu Ten BpaimeHus 1 MHOTOTpaHHHAKOB. [Ipu3ma, BiMcanHast B MUIIMHAD, OMHCAHHAS OKOJIO 2
BPAIICHH mmHEApa. Ilepeceuenne ceps! u mapa ¢ miockocTsio. Kacanue mapa u cdepsl miaockocTsio. [TorsaTure
MHOTOTPaHHUKA, OTIMCAHHOTO OKOJIO c(epsl, chephl, BIMCAHHONH B MHOTOTPAaHHUK FJIH TEJIO BPAIICHHMS.
[Tnomans moBepxXHOCTH NMIMHIPA, KOHYyCa, MI0manb chepsl n e€ yacTei.
Hcnonp3oBaHHe KOMOWHALIMI MHOTOTPaHHUKOB U TeJl BPAIlleHUs] B IPAKTHKO-OPUEHTUPOBAHHBIX 3a/1auax
Tema 11.14 Pemenue 3agau. | IlpakTuyeckoe 3aHsiTHe
MHororpaHHuKHY U Tena Pemenue 3a1a4u Ha IIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPHUECKUX METOMIOB. 2
BpaleHUs ITocTpoeHue ceueHNt MHOTOTPaHHUKOB U TeJl BPAIlEHUS: CEUCHH IIINHApa (apauieIbHO U
MEepIEHIUKYIISPHO OCH), CEUeHUs KOHYyca (MapauieIbHOe OCHOBAHHIO U IIPOXOAINEe Yepe3 BepIIUHY),
CEeYeHHs I1apa, METO bl IIOCTPOCHUS CEYECHUI: METO/] CJIEI0B, METOJ] BHYTPEHHET O IIPOEKTHPOBAHUSL, METOJ
IepeHoca ceKyIeH MIOCKOCTH.
OO06BeMBl 1 IUIOIMIAIHN MOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpaIlleHHUs
Pazgen 12. MHoxkecTBa. DJIeMEHTHI TeOpUH rpagos 8
Tema 12.1 MHoXxecTBa CosiepkaHuie yueOHOro MaTepuaa
[TonsiTrie MHOXECTBA, X cBOICTBA. [ToaMHOKecTBO. Omepaluu ¢ MHOXecTBamMu. Jluarpammbl Diinepa- 2
Benna.
Omnpenenenne, TeopemMa, CBOMCTBO MaTEMAaTHIECKOTO OOBEKTA, CIEICTBUE, T0Ka3aTeILCTBO, PABHOCHIIBHBIE
ypaBHEHHS.
Tema 12.2 Onepauuu ¢ Coneprxanne yueOHOTro MaTepHaa
MHO)KECTBAMHU IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COJICPKAHNE (cogepKaHMe PUKJIATHOT0 MOLYJIs) 2
Omneparuy ¢ MHOXKeCTBaMU. Pemenne npukinaaHeix 3a1ad. [[puMeHeHne TeopeTHKO-MHOKECTBEHHOTO
anmapaTa JJIst OTIMCAHUs PEATbHBIX MPOLIECCOB U SIBJICHUH, IPH PELISHUH 33/1a9 U3 IPYTUX YIeOHBIX
TPE/IMETOB.
Tema 12.3 I'pacdsr Coneprxanne yueOHOro MaTepHaa
[onsiTue rpada. Cs3HBIN rpad, AepeBo, MK rpad Ha IUIOCKOCTH. 2
I'pad, cBsa3HbIH Tpad, myTH B rpade: mukibl U nend. CteneHs (BaleHTHOCTh)BEpIIUHBL. [ 'padsl Ha
IJI0CKOCTH. JlepeBbsl.
Tema 12.4 Pemenne 3amad. IlpakTHyeckoe 3aHsiTHE
MmuoxectBa, ['padsr 1 ux Oneparnun ¢ MEHOKecTBaMH. OTIMcaHNe pealbHBIX CUTYaIlNi ¢ TOMOIIBI0 MHOXKECTB. [IpuMenenne rpados k 2
IIPUMEHEHNE PEIIeHHIO 3a1a4
Pa3gen 13. DJieMeHThbl KOMOMHATOPHKH, CTATHCTHKH 1 TEOPUH BEPOSAITHOCTEill 26
Tema 13.1 OcHOBHBIE CopepxaHue yaeOHOro Marepuaa
HOHATHA KOMOMHATOPUKU IlepecTaHoBKH, pa3MelleHUs, COUETAHMUS. 2
[lepecTaHOBKH, pa3MEIICHNUS, COYCTAHUSI. 2
Tema 13.2 CoObiTHE, ConepxaHue yaeOHOro MaTepuaa
BEPOSTHOCT COOBITHSL. CoBMecCTHBIE M HECOBMECTHBIE COOBITHS. TE€OpeMBI O BEPOSTHOCTH CYMMBI COOBITHH. 2

CrosxeHre ¥ YMHOKEHHUE

CrygaliHbIe SKCIIEPUMEHTHI (OIBITHI) U CIIydaliHbIe COOBITHS. DIIeMEHTapHbIE COOBITHS (MCXOIBI).
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BEpOATHOCTEH

BeposiTHOCTB CITydaifHOTO COOBITHS. BIM30CTh YacTOTHI M BEPOATHOCTH COOBITHIA. ClTydalfHbIE OTIBITHI C
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMH COOBITHAMH. OTiepaniuy HaJl COOBITHAMU: TIepecedeHne, 00beINHEHHE,
MTPOTUBOTOJIOXKHBIC coOBITHI. Inarpammel Diinepa. @opmyria clI0KEHUsST BEPOSITHOCTEH.

YcnoBHast BEPOSITHOCTb. 3aBHCHUMBIE U HE3aBHCUMBIE COOBITHS. TEopeMbl O BEPOSTHOCTH IIPON3BEACHUSA
COOBITHIA.

VYcnoBHas BEpOSTHOCTb. Y MHOXKEHHE BeposiTHOCTeH. [lepeBo ciyuaiiHoro skcnepumenta. @opmyia nomHon
BeposTHocTH. Dopmyna Baiieca. HezaBucumeie coObITHS.

BuHapHbIii cirydaliHBIi ONBIT (MCIIBITAaHKE), yCIeX U Heynada. HesaBucumsie nucnbiranus. Cepust
HE3aBHCHMBIX HCIIBITAaHUH /10 epBoro ycrexa. [lepecranoBku n gakropuain. Uucno coyeraHuii.
Tpeyronbuuk Ilackans. @opmyna 6uHoma HerotoHa.

Cepus He3aBUCHMBIX HcnibITaHuil bepHymumi. Ciy4daifHeI BEIOOp M3 KOHEYHOW COBOKYITHOCTH.
Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTel. Juarpamma pacrpenenenus. Onepanuu HaJ
CllydaliHBIMU BeTMuuHaMu. buHapHas cirydaiiHas BenudyuHa. [IpuMmepsl pacnpeeneHuil, B TOM 4HCIe
TeOMETPUYECKOe H OMHOMHAIIBHOE.

Tema 13.3 BeposiTHOCTb B
podecCHOHANBHBIX
3amadax

ConepkaHne yueOHOro Marepuaia

IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CoiepKaHue (CoAepKaHUe NPUKJIATHOT0 MOYJIA)

OTtHOCHTEIbHAS YaCTOTa CO6LITI/I$[, CBOICTBO ee YCTOI\/'I‘H/IBOCTI/I.

OK 01

CTaTHCTHYECKOE OIPCACICHHUEC BEPOATHOCTH. OHCHKa BCPOATHOCTHU COOBITHS

Tema 13.4 luckperHas
CiTyyaiHasi BeJINYMHA, 3aKOH
ee pacnpesiesIeHus

ConepkaHue yueOHOro Marepuaia

Bunp! ciyyaiineix BenuuuH. OnpeneneHue TUCKPETHON Cly4aiiHON BEIMYUHBL. 3aKOH paclpeaeacHus
JIUCKPETHOM cllydyaiiHO# Belm4yuHbl. Ee uncnoBble XapaKTepUCTUKH.

CoBMecTHOE pacnpeielICHHE ABYX CIIydalHbIX BennuuH. HezaBUcHMBIE CilydaliHbIE BETHYUHBI.
Maremarnueckoe OXKHIaHue CIydaifHOW BeMUUUHEI (pactipenencHus). [Ipumeps npuMeHeHus
MaTeMaTHYECKOTO OKHJIaHMs (CTpaxoBaHHeE, JoTepes). MaremMaTinieckoe 0XKulaHne OMHApHOHN cTydaifHOH
BEIMYHHBI. MaTeMaTHuecKoe OXHJaHHe CYMMBI CIIydaifHBIX BEIMYHH. MaTeMaTH4ecKoe 0XHIaHue
reOMETPUUECKOTO M ONHOMHAIILHOTO PaCpe/IeIICHUH.

Jucnepcus U cTaHAapTHOE OTKIIOHEHHE CIIYYaiiHOHM BeIMYUHbI (pacnpenenenus). Jucnepcus OuHapHO#
CIIydaitHOH BeTMYMHBI. MaTeMaTH4eckoe 0KUAaHNe IPOU3BEICHUS U TUCTIEPCHUS CYMMBI HE3aBUCHUMBIX
CIIydalHBIX BEIWYHH. J{ucniepcust U CTaHAapTHOE OTKJIOHEHHE OMHOMHAJIBHOTO pactpeaeieHus. [lucnepcus
U CTaHJapTHOE OTKJIOHEHUE FEOMETPUIECKOrO PacIpeaeIICHH s,

HepasenctBo YeoOrimena. Teopema YeOrbimesa. Teopema bepryiumi. 3akon Oonbinx yrcen. Beidopoynsiii
METO]l HcclleoBaHui. Bribopounsle XapakTepucTiky. OLeHUBaHNE BEPOSTHOCTH COOBITHS 110 BEIOOPOUHBIM
JaHHbIM. [TpoBepka mpocTelIuX THIIOTE3 ¢ MOMOUIBIO U3YUYEHHBIX PACHpPEAeICHUMN.

HenpepeiBHble cnyvaiiHbie BenmnauHbL [IpuMepbl. @YHKIHUS MIOTHOCTH BEPOSATHOCTH PACIIPEICIICHHS.
PaBHOMEpHOE pacmpe/iesieHre U ero CBOMCTBa. 3a1a4u, IPUBOIAIINE K IIOKA3aTEIIFHOMY PaclpeIeICHUIO.
3amauu, MPUBOISIINE K HOPMAIILHOMY pacipeesieHii0. OYHKIUS IIOTHOCTH BEPOSTHOCTH MTOKA3aTeIbHOTO
pacopeacicHus, (pyHKHI/ISI IIOTHOCTH BEPOATHOCTU HOPMAJIBHOTO paClpeCaACICHUA. (DyHKL[I/Iﬂ IINIOTHOCTHU U
CBOWMCTBa HOPMAJIBHOTO PACIIPEACICHHS.

HOCHC}IOBaTeHBHOCTL OAUHOYHBIX HE3aBUCHMBIX COOBITHIA. 33}13‘{1/1, MIPUBOIAIINE K PACIIPEACTICHUTIO
Ilyaccona.

KoBapuamus nByx cimydaiiabix BenmmdauH. Koaddunuent nuneiinoi koppensaiui. CoBMeCTHbIE HAOI0ICHUS
JIBYX BEITMYHH. BEIOOPOYHBIH KO3QPUITHEHT KOppeaIuu. Pa3imane Mexxay TMHSHHOH CBSA3bI0 U IPHYUHHO-
CJICJICTBEHHOM CBs3b10. JIMHEWHAs perpeccus, METO] HAMMCHBIINX KBAJAPATOB.

Tema 13.5 3agaun

CozepkaHrie yueOHOro MaTepuaa
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MaTeMaTH4YeCKOH Bapuanmonnsiii psa. [loJuron 4actoT ¥ rucTorpaMma. 2
CTaTUCTHKHU CraTucTHYECKHE XapaKTEPUCTUKY psifa HaOMI0JaeMbIX JaHHBIX 2
Tema 13.6 CocraBnenue Coneprxanre yaeOHOTo MaTepraa
TalbJII ¥ IHarpaMM Ha IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJlePKaHMe (CoAepKAHHe NPHKIATHOT0 MOIYJIs) 2 OK 01
IIPAKTHKE [epBuuHast 00pab0TKa CTATUCTHYECKUX JIAaHHBIX. ['paduueckoe uxX mpesicTaBIeHHUE.
HaxoxkJeHne cpeiHuX XapaKkTepUCTHK, HA0JII0AaeMbIX JIAHHBIX 2
Tema 13.7 Pemenue 3anau. IIpakTHyeckoe 3aHATHE
OneMeHThl KOMOMHATOPMKH, | DiieMeHThl KoMOMHATOpHKK. COOBITHE, BEPOITHOCTH COOBITHS. CII0KEHHE H YMHOMKEHHUE BEPOATHOCTEH 2
CTaTUCTHKHU U TEOPUU
BEpOATHOCTEN
Pazgen 14. YpaBHeHUS U HEPaBEHCTBA 18
Tema 14.1 PaBHocumsHOCTh | Conmeprkanue ydeOHOTO MaTepuaia
YPaBHEHHH U HEPABEHCTB. ToxaecTBa U TOXKJIECTBEHHBIE IPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEeHHsI. PABHOCHIIBHOCTh 2
OOmme METOBI penIEHNs YPaBHEHHI U HEPABEHCTB U ypaBHEHHUA-cleAcTBUsA. Onpenenenns. HepaBeHCTBO, pellieHHE HEPABEHCTB.
OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX IIEPEX0Jax B YPaBHEHHSX U HepaBeHcTBaX. OOIIMe METOABI PELICHHS
YpaBHEHHIA: TIEPEX0/1 OT PaBEHCTBA (QYHKIMI K PABEHCTBY apryMEHTOB JUII MOHOTOHHBIX (pyHKIHMI, MEeTO
pa3noXeHUst Ha MHOXKUTEIH, METO] BBEICHHS HOBOH IEPEMEHHOH, (DyHKIIMOHATBHO-TpaQHIECKAIl METOI.
CucreMa U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUSI.
PaBHOCHJIbHBIE HEPABEHCTBA.
Tema 14.2 I'paduyeckuii ConepxaHue yueOHOro MaTepuasa
METOJI PEIIEHHs YPAaBHEHUH, | OOIMe METOBI PEILEHHS HEPABEHCTB: EPEXOL OT CPABHEHUS 3HAYEHUH (YHKIUI K CPAaBHEHHIO 3HAYEHHHI 2
HCPAaBCHCTB apryMEHTOB Ui MOHOTOHHBIX (DYHKILIMI, METOJ] HHTEPBAIOB, (YHKIMOHAIBHO-TpapUIECKUil METOI.
['padmueckuii METOJ] pelIeH s ypaBHEHUH 1 HEPaBEHCTB
I'paduk komnosunuu Gynkuuii. ['eomerpudeckne o0pasbl ypaBHEHHUI U HEPABEHCTB Ha KOOPIMHATHON 2
IJIOCKOCTH.
Hcnonb3oBaHue rpadMKoB QYHKIMH ISl KCCIIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT
MIPY PEHICHUH 33]1a4 U3 APYTUX Y4eOHBIX IPEAMETOB U PEATbHOM KHU3HH.
Tema 14.3 YpaBueHus u CopepxaHnue yaeOHOro Marepuaia
HEpaBCHCTBA C MOAYJIEM Onpenenenue Moayms. PackpbeiTue Moayns no onpeneneHuro. [IpocTelimume ypaBHEHNS 1 HEpaBEHCTBA C 2
MOJLyJIEM.
[IpyMeHeHHe paBHOCUIIBHBIX IIEPEXOJI0B B ONPEIENECHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOAYJIEM
Tema 14.4 YpaBHeHus u IIpakTHyeckoe 3aHATHE
HEpaBEeHCTBA C MapaMeTpaMM | 3HAKOMCTBO ¢ mapameTpoM. [Ipocreiine ypaBHEHNs, HEPABEHCTBa ¢ apamerpoM. [Ipocreiiime cucrempr ¢ | 2
IapaMETPOM.
['paduueckre MeTo bl penieHus 3a1a4 ¢ TapaMeTpaMu.
Tema 14.5 CocraBnenue u Copep:xanue y4eOHOr0 MaTepHaJia
pelieHue ITocTpoeHne MaTeMaTHUECKUX MOJENEH peabHON CUTyallul ¢ IOMOIIbIO YPaBHEHUH U HEPABEHCTB. 2
pOhECCHOHANBHBIX 337184 ¢ IIpuMeHeHNe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIEHUIO MaTEMATUUECKUX 3a]a4 U 3a]1a4 U3 Pa3IHUHBIX 2
TIOMOILIBIO YPaBHEHHI obJlacTeil HayKu M pealbHOM KHU3HHU, HHTEPIPETAIHs OIy4YEHHBIX PE3YJIbTAaTOB.
IIpakTHyeckoe 3aHATHE
IIpodeccuonaaibHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (Coiep:KaHNe NPUKJIATHOT0 MOAYJIsI) 2 OK 01

Pemienne TekcTOBBIX 3aga4y HpO(i)eCCI/IOHaJ'ILHOFO COACPIKaHUA

Tema 14.6 Pemenne 3agau.

IIpakTHyeckoe 3aHATHE
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YpaBHEHUS 1 HEPABCHCTBA OO1mue MeToAbl PeIIeHNs ypaBHEHUH. Y paBHEHHsI M HEPAaBEHCTBA C MOIYJIEM H C ITapaMeTpaMu 2

CamocrosiTenbHas paboTa Copep:xanue yueOHOT0 MaTepHaJia 10
TlonroroBka K SK3aMEHy

Koncynpramm 2

ITpomexxyrounas arrectaus (OK3aMeH) 6

Bcero: | 270

JnsxapakTepuCTHKHYPOBHAOCBOSHUAY4eOHOTOMaTEPHAIANCTIONb3YIOTCACIEAYIOINE0003HAUEHHS Ha BBEIOOD:

1.
2.
3.

—03HAKOMUTEJBHEIH (IOBTOPEHHE paHee H3YICHHBIX 0OBEKTOB, CBOWCTB);

—penpoayKTHBHBIN (BBITOIHEHHUE ACATEIBHOCTH 10 00pa3Ily, HHCTPYKIMU WM MO PYKOBOJICTBOM)

—HpOL[yKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie 1 CaMOCTOATCIIbHOC BBINIOJIHEHUE ACATCIBHOCTH, PCIICHUC HpO6J’IeMHLIX 3aJa4: KOHTPOJIbHBIC pa6OTI)I, CaMOCTOSATCIIBHBIC pa60Ta, KYpCOBBIC pa60TI>I

(TpoexThI))
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUTIJIMHBI

3.1. TpeboBaHUSA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY 00ecredeHHIo
Peanu3arus mporpaMmbl JUCIHUILTAHBI TPEOYeT HATHUWS yueOHOTO KaOnHeTa
MaTEMaTHKH.

O6opynoBanue yueOHOro KabMHeTa:

- TOCAI0YHBIE MECTa MO0 KOJTMYECTBY 00yUYaIONTNXCS;

- pabodee MecTO MpenoaaBaTeis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3a1aHUS T KOHTPOJIbHBIX PadoT;

- Mpo¢eCCHOHATBPHO OPUEHTUPOBAHHBIC 3aaHUS;

- MaTepHabl SK3aMeHa.

TexHuueckue cpeicTBa 00yUCHUS:

- IEPCOHABHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOTPAaMMHBIM 00€CTICUCHUEM;
- IPOEKTOP C HIKPAHOM.

3.2. UudopmaunonHoe odecneyenne 00yueHust

Ilepeuyensn peKOMeHyeMBbIX Y4eOHbIX U31aHNH, HNurepHer-pecypcos,

JTOMOJTHUTEIbHOU JIUTEPATYPbI

OCHOBHBIE HCTOYHUKH:

1. MaremaTtuka: anreOpa ¥ Hayajga MaTEeMaTHYECKOTO aHalu3a, reomerpus. Anredpa u
Hayayia MmaTemaTudeckoro ananu3a 10-11 kimaccel (0a30BbIi U YIITyOJICHHBIA YPOBEHB) :
yueonuk / III. A. AmumoB, M. B. TkaueBa, H. E. ®enopoBa [u ap.]. - 7-¢ usmd. -
MockBa : Ilpocemenue, 2022. - 464 c. - ISBN 978-5-09-099445-3. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.com/catalog/product/1927172 (nara oOGparieHus:
13.04.2024). — PexxuM ocTyna: 1o moAIrucKe.

JlomoTHUTETBPHBIC HCTOYHHKH:

1. HMamasH, A. A. Matematuka : yaeOnuk / A. A. lagasa. — 3-e u31., UCTIp. U JOIL. —
Mocksa : UTHOPA-M, 2023. — 544 c. — (Cpennee npodeccuoHabHOE 00pa30BaHUE).
- ISBN 978-5-16-012592-3. - Tekcr : anexkrponssIit. - URL:
https://znanium.com/catalog/product/1891827 (nata oopamenus: 13.04.2024). —
Pexum nocrymna: mo noamnucke.

2. Owmenpuenko, B. [1. Matematuka : yueOnuk / B.I1. Omensuenxo, H.B. Kapacenko. —
Mocksa : UTHOPA-M, 2023. — 349 c. — (Cpeanee npodeccuoHalIbHOES 00pa30BaHME).
— DOI 10.12737/1855784. - ISBN 978-5-16-017462-4. - TekcT : 2JIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1910544 (nara oopamenus: 13.04.2024). —
Pexum nocryma: mo moamnucke.

3. Pacynos, K. M. I'omoHnoB, C. A. Maremaruka. Jlunetinas anredpa : yueOHO-
cipaBounoe nocodue / C. A. 'omonos, K. M. Pacynos ; mox obmr.pen. K. M.

PacynoBa. — Mocksa : ®DOPYM : UHOPA-M, 2021. — 144 ¢c. —
(ITpodheccuonansuoe oopazoanue). - ISBN 978-5-91134-713-0. - Tekcr :
anekTponnbii. - URL: https://znanium.com/catalog/product/1081982 (nata
obpamenus: 13.04.2024). — Pexxum focTymna: 1Mo moIucKe.

4. Hlunoga, JI. 1. MaTtemaTuka : yueOnoe nocobue / JI.U. [llunosa, A.E. Illunos. —
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Mocxksa: UTHOPA-M, 2020. — 238 c. — (Cpennee npodeccuoHaribHOe 00pa30BaHue).
- ISBN 978-5-16-014561-7. - Tekcr : anekrponusIi. - URL:
https://znanium.com/catalog/product/1127760 (nara oopamenus: 13.04.2024). —
Pexxum mocTyma: mo moanucke.

. FOxno, H. C. Maremaruka : yueonuk / H. C. KOxHo. — Mocksa : UTHOPA-M, 2023.
— 204 ¢. — (Cpennee npodeccruonaabHoe odpazoBanue). — DOI 10.12737/1002604.
- ISBN 978-5-16-014744-4. - Tekcrt : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1906092 (nara oopamenus: 13.04.2024). —
Pexxum nocrymna: mo noamucke.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JNUCIHUIIJIMHBI

KOHTpOJ'IB N OHOCHKa PE3yJIbTATOB OCBOCHUA OUCHUINIMHBI OCYHICCTBIIACTCA
IMPCIIOoAaBaTCIICM B ITPOLCCCC IIPOBCACHUA ITPAKTUICCKUX 3aHITUN U J'Ia60paT0pHI)IX pa60T,
TCCTUPOBAHHA, a TaK KC BBIIIOJTHCHUA O6y‘IaI-OHlI/IMI/IC5I HHAUBUAYAJIBHBIX 3aﬂaHHﬁ,
ITPOCKTOB, HCCHCHOB&HHﬁ.

Oob6masi/mpodeccnoHabHasA Tun oueHoYHbIX

Pa3znen/Tema N
KOMIETeHIHA MeponpusTHii
OK 01. Beibupats criocoObt Tema 1.2 TectupoBanue
peleHus 3aaa4 Tema 6.5 YcTHBIH onpoc
npodecCuoHaAIbHOM AesTenbHOCTH | Tema 7.3 MareMaTH4ecKuil JUKTAHT
IPUMEHUTEIBHO Tema 9.10 NuauBuayanbHas
K pa3JINYHbIM KOHTEKCTaM Tema 10.5 caMoOCTOsTeNIbHas paboTa
Tema 11.7 [IpencraBnenue
Temsr 13.3, 13.6 PE3yNbTAaTOB MPAKTUYECKUX
Tema 14.5 pabot

3ammTa TBOPYECKUX paboT
3ammTa MHAUBUAYaTIbHBIX
MPOEKTOB

KonTponbhas padora
Breimonnenue
9K3aMEHAIIMOHHBIX 3aJaHul
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