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1. O0mas xapakTepucTHKa padoyeil nporpaMMsl 001e00pa3oBaTeJbHOM TUCHUIIINHBI

1.1. MecTo 1MCHMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl

VYyeOHas OUCLHUIUIMHA

«OVII.0O6 MaremaTtuka»

SIBJIAETCS O003aTEILHON 4YacThIO

0011e00pa3oBaTeIbHOrO MHUKJIA 00pa3oBaTellbHONW TporpamMmbl B cooTBeTcTBUU ¢ PI'OC 1o

cnernuaabHocTH 38.02.01 DxoHOMHMKA M OYXTanTEPCKU ydeT (110 OTpacisim).
Ocoboe 3HaueHue nucHMUIUIMHA uMeeT npu popmupoBannu 1 pazsutuu OK 0.1; OK 0.2.;
0K 0.3; OK 0.4; OK 0.5; OK 0.6, OK 7.

1.2. Heau u nu1aHupyemMble pe3yJabTaThl 0CBOEHHS TUCHUTIIHHBI:

O01IHMe KOMIETeHLNHU

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Bagadq
mpodeccnoHaTbHOM
eI TeIIbHOCTH
IMPUMCHUTCIIBHO

K pa3IM4YHbIM
KOHTEKCTaM

MacTepcTBa, TpyAoao0ue;
aKTUBHOH

TOTOBHOCTh K
JICATCIIbHOCTHU TEXHOJIOTHYECKON
1 COLIH&JII)HOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHULIMHUPOBATH,
[UIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHATH TaKyIo
NeITeIbHOCTD;

- HHTEpeC K pa3inydHbIM chepam

podecCuoHAIbHON
esITeIbHOCTH,

OBnajseHne  yHUBEPCAJIbHBIMU
y4eOHBIMH  TTO3HABATEIbHBIMHY|
ITEHCTBUSIMU:

a) 0a3oBbIe JIOTUYECKHE
ITEHCTBUS:

- CaMOCTOSITENIbHO
dbopMynupoBaTh u
AKTyaJIu3UpOBAaTh npooiemy,

[pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTAHaBIIMBATh CYIIECTBEHHBIN
[IPU3HAK WM OCHOBAHUA UL
CpaBHEHMs, Kiaccuukauuu wu

0000IIECHHS;

- OTpENeNsITh 1EeH|
IeATeILHOCTH, 3a/1aBaTh,
napaMeTpLI 158 KpI/ITepI/H/I HX]
ITOCTH)KCHUS,

- BBIABIIATH 3aKOHOMEPHOCTH U
[TPOTUBOPEUHS B
[pacCMaTPUBAEMBIX SIBJICHUSIX;
KOPPEKTUBbI

OLCHHUBATDH

BHOCHUTD B|

Oo0mmue JucuuninHapHble
OK 01 Beibupats - TOTOBHOCTH K TPYAY,|-BJIaJIeTh METOAAMU JI0KA3aTEIIbCTB,
CIIOCOOBI pereHUs 0CO3HAHUE [IEHHOCTH[QJITOPUTMAMH PEIICHUS 33/1a4; YMCHHUE

(hOopMyIMPOBATE OIIPEEIIEHUS, AKCHOMBbI
1 TEOPEMBI, IPUMEHSTD UX, IPOBOANTH
TOKa3aTeNbHbIE PACCYKICHUS B XO/1€
[pelieHus 3a/1a4;

- YMETb ONEPUPOBATH MOHATHIMU:
CTEINEHb YUCIIa, JJorapu(M Yuciia; yMeHue
BBITTOJIHATH BBIYMCIICHUE 3HAUCHUH 1
peoOpa3oBaHuUs BBIPAKEHUN CO
CTENEHsIMH U Jorapudmamu,
peoOpazoBaHus APOOHO-PAITMOHATBEHBIX
BBIPAKECHU;

- YMETb ONEPUPOBATH MOHATHIMU:
[palioHaIbHbIE, UPPALIOHAIbHBIE,
[OKa3aTelbHbIE, CTEIICHHBIE,
iorapumMuUecKue, TPUroHOMETPUYECKHE
YpaBHEHHs U HEPABEHCTBA, UX CHCTEMBI;
- YMETb ONEPUPOBATH MOHATHIMU:
(yHKLMS, HeTIpepbIBHAs QYHKIINS,
[MPON3BOIHAS, TIEPBOOOpa3Has,
ONPEIEICHHBIN UHTETPANL, YMETh
HaXOIUTh POU3BO/IHBIE 3JIEMEHTAPHBIX
(byHKIMH, UCTIONB3Ys CIIPaBOYHbBIE
MaTepHabl; UCCIEeI0BaTh B MPOCTEHIINX
ciryyasix (PyHKIIMM HA MOHOTOHHOCTD,
HaXOJUTh HAaUOOJBIINE U HAUMEHbBILINE
BHaYeHUs1 QYHKIUN; CTPOUTH TpaUKH
MHOTOYJIEHOB C UCIIOJIb30BaHUEM
arnmapara MaTeMaTUYeCcKOro aHajan3a;
MPUMEHSTH POU3BOIHYIO TIPU PEIICHUH
3a/ia4 Ha JBUKEHHE; pellaTh IPaKTHKO-
OpUEHTHUPOBAHHbIC 3a/1a4l Ha
HanOOoJIbIINE U HAMMEHbBIINE 3HAYCHHUS,

JCATCIIBHOCTD,

Ha HAXOKACHHUC ITYTH, CKOPOCTU U




COOTBETCTBHE pe3yabTaToB
LIEJISIM, OIICHUBATH pHUCKH
MOCJIENCTBUI JEITECILHOCTH;

pa3BUBaTh KpeaTUBHOE

MBIIIUICHUE ~ TPU  PEIICHUU
PKU3HEHHBIX TIPOOJIeM

0) 0a30BBIC UCCIICIOBATEILCKHE
ITECTBUS:

- BJIAACTh HaBbIKAMH yqe6H0-

MCCIICIOBATEIbCKON u
MPOCKTHOMN JeSITeIbHOCTH,)
HaBBIKAMU paspeuieHus
po0Jem;

- BBIABIIATH IMPUINHHO-
CJICZICTBEHHBIC CBSI3H u
AKTYaJTM3UPOBATH 3a1aqy,
BBIIBUT'aTh THIIOTE3Y €€

[PCHICHUS, HAXOAUTh apTryMCHTbI

IsT  TOKa3aTeNnbCTBa  CBOMX
YTBEPIKACHHUI, 3aJaBaTh
apameTpsbl u KpUTEpUH
[PEIICHUS;

- aHAJIM3MPOBATh IOJIyUEHHBIE B
MOIE
PE3yJbTATHI,

PCIICHHUA 3aga4un
KPHUTHYCCKH
OLOCHUBATL HX JOCTOBCPHOCTD,
[IPOIrHO3UPOBATh HU3MCHCHHC B
HOBBIX YCJIOBHUSX,

-- YMCTb INCPCHOCUTL 3HAHHUA B

[103HABATEIbHYIO u
[PAKTUYECKYIO o0nactu
PKU3HEACATCIIBHOCTH,

- YMETb HMHTETPUPOBATH 3HAHMS

13 pa3HbIX MPEIMETHBIX
o0J1acTeit;

- BBIIBUIaTh HOBBIE  HJIEH,
npeiarath OpPUTHHAIILHBIC

[MOJXO/Ibl U PEUICHUS;

i34 CITOCOOHOCTH ux

ICII0JIb30BAHUSA B
[MO3HABATEJIHLHON W COLMAILHOMN

[IPaKTHUKE

[YCKOpEHHS;

- YMETb ONIEPUPOBATH MOHATHIMHU:
panoHanbpHas QyHKIMS, TOKa3aTeabHast
(b yHKIMS, cTeTIeHHAs QyHKIINS,
morapudmuueckas GyHKIus,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHbIe PYHKIINH, YMEHUE CTPOUTH
rpaduKy U3y4eHHBIX (QYHKINH,
MICII0JIb30BaTh IpaUKy IpU U3yYEHUU
[IPOLIECCOB U 3aBUCUMOCTEH, IpH
[peLLICHUH 3aJa4 U3 APYTUX Y4eOHbIX
[IPEIMETOB U 3ajau U3 peallbHOM KU3HHU;
BBIpAXaTh (OPMYIIAMHU 3aBUCHIMOCTH
MEXTy BETMYMHAMU;

- YMETh peIIaTh TEKCTOBBIC 331a4UH
[Pa3HBIX TUTIOB (B TOM YHCIIE HA
[IPOIICHTBI, JI0JIM M YacTH, Ha JIBIKEHHE,
[padoTy, CTOUMOCTb TOBAapOB U YCIIYT,
HAJIOTH, 3a]1a4l U3 00JIACTH yIpaBJICHUS
ITMYHBIMU U cEMEHHBIMU (prHAHCAMN);
COCTABJISATh BBIPAYKEHUSI, yPAaBHEHMUS,
HEPAaBEHCTBA M MX CHCTEMBI 110 YCIIOBUIO
3aJauu, UCCIIE0BATh MOJYYEHHOE
[peIlICHIE U OLICHUBATh
PaB/OII0I00HOCTh PE3yNIbTATOB;

- YMETb OIEPUPOBATH MOHATHIMU:
cpeaHee apupmMeTHyecKoe, MeHaHa,
HanOoJIbIlIee M HAaUMEHbIIIee 3HaUeHN,
[pa3Max, TUCIepCHsl, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa; YMETh
M3BIIEKATh, UHTEPIPETHPOBATH
MH(pOpPMAIIHIO, IPECTABICHHYIO B
rabIuIax, Ha Juarpammax, rpadukax,
OTpa’karollyr0 CBOMCTBA peabHbIX
[POLIECCOB U SIBJICHUH; MPEICTABIATh
MH(POPMALIUIO C TIOMOLIBIO TaOIUI] U
arpaMM; Ucciae10BaTh CTATUCTHYECKUE
TTAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM
rpadUIecKUX METOJIOB U SJIEKTPOHHBIX
CpPE/CTB;

- YMETh OIEPUPOBATH TIOHATHIMU:
CJIy4aiHbII OMBIT U CIydailHOE COOBITHE,
BEPOSATHOCTH CIIY4aliHOTO COOBITHS;
YMEHUE BBIYUCISTH BEPOSTHOCT C
MCTI0JIb30BaHNEM IPahUIECKUX METOJIOB;
[PUMEHATH (POPMYIIBI CIIOXKEHUS U

[YMHO>KEHHS BEPOSITHOCTEH,




KOMOUHATOpHBIC (DAKTHI U POPMYIIBI TIPH
[PEIICHUH 3a]1a4; OLECHUBATh BEPOSITHOCTH
[pEAIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aiiHBIMH BEJINYMHAMH; YMEHUE
[IPUBOANTH TPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U
0OIIECTBEHHBIX SIBJICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUKA,
psiMasi, MI0CKOCTh, IPOCTPAHCTBO,
IIBYTPaHHBIN YroOJl, CKPEIUBAIOLIUECS
MpsIMbIE, TAPAIIICIIBHOCTD U
MEPIICHIUKYISIPHOCTD IPSIMbIX U
[IOCKOCTEH, YroJl MEeXAy MPSMBIMH, YTOJI
MEXKy NPSAMOM U IIJIOCKOCTBIO, YrOJl
MEXTy TUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHIE MEXTY
NPSMBIMH, PACCTOSTHIE MEXITY
[IOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh MPU
[PEIICHUH 3a]1a4 U3YYCHHbIE (PaKThI U
TeOpeMbl IJIAHUMETPUU; YMEHUE
OILICHUBATH pa3Mepbl OOBEKTOB
OKPY’KaIOIIEero MHUPA;

- YMETh ONEPUPOBATH MOHATHIMU:
MHOTOTPaHHHK, CEU€HIEe MHOTOTPaHHUKA,
KyO, mapajuiesenuIies1, Ipusma,
nupaMua, Gurypa u moBepxXHoCTh
BpallleHus, [UIMHAP, KOHYC, map, chepa,
ceueHHst (PUrypbl BpalieHus, MI0CKOCTb,
Kacarolasicsi cepsl, HUINHIPA, KOHYCAa,
[UTOIIA/h IOBEPXHOCTH MTUPAMUJIBI,
[IpHU3MBI, KOHYCa, IWIHH/PA, TUIOMAIb
chepsl, 00beM Kyba, TPSIMOYTOJILHOTO
MapaiesenuIes1a, MMpaMuIbl, IPHU3MBI,
[MJIMH/Ipa, KOHYCa, [l1apa; yMEHHe
M300pa’kaTb MHOTOTPaHHUKH U
[IOBEPXHOCTH BpAILIEHUS, UX CEYEHUS OT
PYKH, C TIOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPEJ/ICTB;
[YMEHHE pacriO3HaBaTh CHMMETPHUIO B
[TPOCTPAHCTBE; yMEHHUE PacIiO3HABATh
MpaBUIIHLHBIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH TOHATHIMU:
IIBIDKEHUE B IPOCTPAHCTBE, MOJA0OHbIE
(urypsl B IpOCTPaHCTBE; UCIOJIb30BaTh
OTHOILICHHE TUIOIAAeH TOBEPXHOCTEH U
00BEMOB MOAOOHBIX (UTYP TPU PEIICHUU
3agad;




- YMETb BBIUUCIIATH T€OMETPUYECKHE
BEJIMYUHBI (JUIMHA, YTOJl, IJI0LIA/lb,
00BeM, TIJIOIIAIH TTOBEPXHOCTH),
MCIIONIB3YS U3yUeHHbIE (POPMYJIIBI U
METO/1bI;

- YMETb OIIEPUPOBATH MOHATUSAMHU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
KOOpJAUHATBI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
[IPOM3BEACHUE BEKTOPA Ha YHUCIIO;
HAXOJUTh C IOMOILBIO N3yYEHHBIX
(bopMyJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[paCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETh BBIOMPATH MOAXO AN
M3Y4YEHHBIN METOJ JUIs PEelIeHUs 3aJauH,
[pacrio3HaBaTh MaTeMaTH4eCKUe (PaKThl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUAX, B HCKYCCTBE;
YMEHHE IPUBOIUTH IPUMEPbI
MaTeMaTHYECKUX OTKPBITUI pocCUIiCKON
1 MUPOBOW MaTEMaTU4ECKON HAyKH.

- YMETh OIIEPUPOBATH MOHATUAMHU:
oIpeziesieHue, akCHoMa, TEOPEMa,
CJIEZICTBHE, CBOMCTBO, ITPU3HAK,
110Ka3aTeNbCTBO, PABHOCUIIbHBIE
(bopMyIMPOBKH; yMeHHE (HOPMYIUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE
yTBEep:KJIeHHE, IPUBOANUTH PUMEPHI U
KOHTPIIPUMEPBHI, UCIIOJIB30BATH METOT
MaTeMaTHYeCKON MHAYKIUHU; IPOBOIUTH
TOKa3aTeNIbHbBIE PACCYXKACHUS IPU
[pEIIEHNH 3a]1a4, OLIEHUBATh JJOTHYECKYIO
pPaBUIBHOCTD PACCYKACHUH;

- YMETb ONEPUPOBATH MOHATHIMU:
MHO>KECTBO, [TOJIMHOXKECTBO, ONIEpaLNU
Ha/l MHOXKECTBAaMH; YMEHHE
1ICII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIH armapar Juisi ONUCaHUsI
[pEAIbHBIX MPOLIECCOB U ABJICHUHN TIpU
[pEIIEHNH 3a]1a4, B TOM YHUCJIE U3 JPYTUX
YIEOHBIX TTPEIMETOB;

- YMETb ONEPUPOBATH MOHATHAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha
[JI0OCKOCTH; YMEHUE 3a7aBaTh U
OTHCHIBATH Tpadbl pa3IMUHBIMU

crioco0aMu; UCIOJIb30BaTh Ipadbl Mpu




[pEIIeHNH 3a]1aY;
- YM€Tb CBOOO/IHO OTIEpUPOBATH
MOHATHSIMH: COYETaHUE, IEPECTaHOBKa,
YHCIIO COYETaHUH, YHNCIIO EPECTAHOBOK;
6rnHOM Hbl0TOHA; yMEHHUE IPUMEHSTh
KOMOHWHATOPHBIE (DAKTHI U PACCYKIACHUSI
IS peLIeHuUs 3a71ay;

-YMETb OTIEPHPOBATH TOHATHSIMH:
HATypaJIbHOE YHUCIIO, 1IeJI0€ YHUCIIO,
OCTaTOK M0 MOJYJII0, PalliOHATIbHOE
YKCII0, UPPALMOHAIBHOE YHUCIIO,
MHO>KECTBA HATYPAJIbHBIX, IIEJIBIX,
[pallMOHANBHBIX, ACHCTBUTEIBHBIX YHCENT,
[YMEHHUE HCIIOJIb30BaTh MPU3HAKH
TeJIMMOCTH, HAaUMEHBIIINH OOIIHAHi
eUTeNlb U HaUMEHbIIIee 00111ee KpaTHOE,
QIIropuT™ EBKIIMIA NTpH peleHny 3a1ay;
3HAKOMCTBO C Pa3IUYHBIMH
MO3UIIMOHHBIMH CUCTEMaMU CUHCIICHHUS,
- YMETh CBOOOJITHO ONIEPUPOBATH
MOHSITUSIMU: CTETIEHb C LIEeJIbIM
[MOKa3aTeyieM, KOPEHb HaTypaJIbHOMN
CTETIEHH, CTETICHb C PaIlHOHAIEHBIM
TOKa3aTeaeM, CTEIIEeHb C
NICCTBUTEIILHBIM (BEIIECTBEHHBIM)
rokasaresnem, Jorapudm 4rcia, CHHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJILHOTO
qHCIa;

- YMETh ONEPUPOBATH MOHATUSIMHU:
TOKIECTBO, TOXKIECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHHIA U
HEpaBEHCTB, PABHOCHIILHOCTh
YpaBHEHHIA, HEPABEHCTB U CUCTEM,
[palioHaIbHbIC, UppaIlOHATbHBIE,
MoKa3aTelbHbIE, CTETIEHHBIE,
iorapumMuUecKue, TPUrOHOMETPUYECKHE
YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI;
[YMEHHUE peliaTh ypaBHEHUS, HEPABEHCTBA
1 CHCTEMBI C TOMOIIBIO PA3IMIHBIX
[IPUEMOB; peIIaTh YpaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI C ITAPaMETPOM;
[PUMEHSTHh YPaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JIJIsl pEeIICHHS] MATeMaTHIECKIX
3asiad U 3a/1a4 U3 pa3IUvHbIX 00IacTei
HayKH U peaIbHOM JKU3HH;

-yMETb CBOOOJIHO ONEPHPOBATH




MOHATHUAMHU: Tpaduk GyHKIIMHA, OOpaTHAS
(b yHKIIHS, KOMIO3UIUS (DYHKITHHA,
muHeitHas QYHKIMS, KBaApaTHUHAs
(byHKIHS, cTeTIeHHas QYHKIUS C EITbIM
[oKa3aTeseM, TPUTOHOMETPUYECKHe
(byHKIMH, OOpaTHBIE
TPUTOHOMETPHUYECKUE (PYHKITUH,
[oKasareiabHas u JorapudMuyeckas
(hYHKIIMH; YMEHHE CTPOUTH TpaduKu
(hyHKIUH, BBITIOJIHATH TPe0OpazoBaHus
rpauKkoB PyHKITUI;

[YMEHHE UCII0NIb30BaTh rpaduku GyHKIuUi
11 U3YYCHHS TTPOLIECCOB U
3aBHCHUMOCTEH MPH PEeIICHUH 33]a4 U3
NMpyrux y4eOHBIX MPEAMETOB U U3
[peaTbHOM KU3HM; BBIPAXKaTh (OPMYIIaMu
3aBHCUMOCTH MEX/Ty BETUUNHAMH,
yMEHHE CBOOOTHO ONIEpUPOBATH
MOHSTUSIMU: YETHOCTh (DYHKIIHH,
MEepPUOANYHOCTD (DYHKIIUHY,
OTPaHUYEHHOCTH (DYHKIUH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
(byHKIMM, HANOOJIbIIIEe U HANMEHbBIIIEe
BHa4YeHUs (YHKIUU HA IPOMEKYTKE;
[YMEHHE TIPOBOJUTDH UCCIICAOBAHHE

(b yHKIUY;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U
rpaduky GYHKUUHN U peleHUs
ypaBHEHHI, HEpaBEHCTB U 33/1a4 C
apameTpamu; U300paxkaTh Ha
KOOPJAMHATHOH IJIOCKOCTH MHOXECTBa
[PELLIEHU I YPaBHEHUM, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHAMM: MIOCIIEI0BATEIbHOCTb,
apupMeTHUecKas porpeccus,
reoMeTpHuUecKas porpeccus,
0ECKOHEYHO yObIBaroLIas
reoOMETPHUECKas IPOTPECCHsl; YMEHHE
3aaBaTh MOCIIEIOBATEIIHFHOCTH, B TOM
YrCIIe C TIOMOIIBIO0 PEKYPPEHTHBIX
popmyu;

- YMETb ONEPUPOBATH MOHATHIMU:
HENPEPbIBHOCTH (DYHKIIUH, ACUMIITOTHI
rpaduka GyHKIUH, IepBasi ¥ BTOpas
[POM3BOIHAS (PYHKIIMHU, F€OMETPUUECKUI

1 GpU3HYECKUN CMBICT MPOU3BOAHOM,




repBoOOpasHasi, onpeesIeHHbIH
MHTErpai;, yMEeHHEe HaXOIUTh aCUMITOTHI
rpadguka QyHKIIMN; yMEHHE BBIUYNCIIATD
[IPOM3BOIHBIE CYMMBI, IPOU3BEACHHUSI,
YaCTHOTO U KOMITO3UIIMU (DYHKIIUH,
HAXO/AWUTh YpaBHEHHE KacaTebHON K
rpaduKy QyHKIHH;

[YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS
ucciieJoBaHus PyHKUUHN, A5t
HAXO0/ICHUS HAWTY4YIIEero pelIeHHs B
[PUKJIATHBIX, B TOM YHCJIE COL[UAIbHO-
PKOHOMMYECKUX U (PU3MUECKUX 3a7auax,
1151 OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHHUS;
HAXOUTH IUIOMAIN U 00BEMBI (QUTYP C
[MOMOIIIBIO0 MHTETPaa; MPUBOIUTH
pUMEpPbI MATEMAaTHIECKOTO
MOJICITUPOBAHHMSI C TIOMOIIBIO

b depeHIMaTbHBIX YPaBHEHHI;

- YMETh OIEPUPOBATH MOHATUIMHU:
KOMIUIEKCHOE YHCII0, COTPSIKECHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT
KOMILJIEKCHOT'O Yrcia, popMa 3amucu
KOMILIEKCHBIX YHcel (TeOMeTpHUecKasi,
TPUTOHOMETPHYECKAs U anredpanmyeckasi);
YMETh IPOU3BOIUTH apr(pMeTHIeCKne
ECTBUS C KOMITJIEKCHBIMU YHCIIAMU;
[IPUBOIUTH MPUMEPHI HCTIOTH30BAHUS
KOMILJIEKCHBIX YHCET,;

- YMETh CBOOO/THO OIIEPUPOBATH
MMOHATHSIMU: CpeiHee apuMETHIECKOE,
MeavaHa, HanOoJIbIllee U HauMEHBIIIEE
BHAYCHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE JJISl OTTMCAHUS
YMCIIOBBIX JAaHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTHUYECKHE JJaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM IrpapuuecKiux METO/I0B U
HIIEKTPOHHBIX CPEJICTB; rpauuecKu
MCCIIeZIOBAaTh COBMECTHBIC HAOIIOIEHUS C
MMOMOIIIBIO JHAarpaMM pacCeUBaHUs U
ITMHEWHON perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHIA
C MCIIOJIb30BaHUEM IpapUuecKux
METOI0B; IPUMEHSTD JUIsl PELICHUs 3314
(hOpMYJIBI CIIOKEHUS U YMHOKEHHS
BEpOSATHOCTEH, (hOpMyITy OTHOMH
BeposATHOCTH, (hopmyiny beprymim,

KOMOMHATOpHBIE (PaKThl U (HOPMYIIBI;




OLIEHUBATh BEPOATHOCTH PEATIbHBIX
COOBITHI; yMEHUE OTIEPUPOBATH
MOHATUSAMMU: CIIy4aiiHas BEJIMYMHA,
[pacripeieieHue BeposSATHOCTEH,
MaTEMaTHUECKOE OXKUAAHNUE, AUCTIEPCHS U
CTaHJApPTHOE OTKJIOHEHUE CIy4alHOU
BETMYUHBI, (PYHKIIUH pacripe/ieieHus 1
[JIOTHOCTH PaBHOMEPHOTO,
[10Ka3aTeIbHOI0 U HOPMAJILHOTO
[pacripesielIeHuii; YMEHHE UCTIO0Ib30BaTh
CBOWCTBA U3YUYECHHBIX pacrnpeaeaeHuil s
[peLLIeHMs 3a]1a4; 3HAKOMCTBO C
TMOHSATHSIMMU: 3aKOH OOJIBIIINX YHCEIL,
METObI BBIOOPOYHBIX HUCCIIEIOBAHUM;
YMEHHE IPUBOTUTH IPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBILIUX YHUCEIl B
MPUPOIHBIX ¥ OOIIECTBEHHBIX SIBICHUSIX;
- YMETb CBOOO/IHO OIIEPUPOBAThH
[OHATHAMM: TOUKA, NPsiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHM
yTOJ1, IBYTPaHHBIN yroJjl, TpeXIpaHHbIH
yToJ1, IepeceKaroImecs, napajuiebHble U
CKPEILMBAIOIINECS IPSIMBIE,
[apauIeIbHOCTh U NEPIEHANKYISIPHOCTh
[IPSIMBIX U IJIOCKOCTEM, YIOJl MEXIY
NPSMBIMHU, YTOJI MEXy IPSIMOi U
[JIOCKOCTBIO, YTOJI MEK/Y IIOCKOCTSIMH;
[YMEHHUE HCII0JIb30BaTh MPH PELLICHUN
3aay U3y4eHHbIE (DAKThI U TEOPEMBI
[JIaHUMETPUH; YMEHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE ONEepUPOBaATh MOHATUAMU:
MHOTOTpaHHUK, CEUEHUE MHOTOIPaHHUKA,
paBUIbHBIM MHOTOTPAaHHUK, IPU3MA,
nupamuia, Gurypa u HoBepXHOCTh
BpalleHUs, IIUIUHP, KOHYC, 11ap, chepa,
[pa3BepTKa MOBEPXHOCTH, CEUEHHS KOHYCa
1 WIMHIpPA, TapajuleIbHbIe OCH WU
OCHOBaHUIO, CEUYEHHUE 111apa, MII0CKOCTb,
Kacaromasicsi cepbl, HUINHIPA, KOHYCA;
[YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHUKa, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpaIlCHHsI, UX CEUEHUs], B TOM YHUCIIE C
[TOMOIIBIO MIEKTPOHHBIX CPEJICTB;
YMEHUE IPUMEHSATh CBOWCTBA

FeOMETPUUECKUX PUTYp, CAMOCTOSITENILHO




(hOpMYITHPOBATH OIIPEIEIICHUS
M3ydaeMbIX (UTYp, BBIIBUTATH TUIIOTE3HI
0 CBOMCTBaxX M MpHU3HAKAX
reoMeTpruuecKuX (huryp, 000CHOBBIBATH
VJTH OIIPOBEPraTh UX; YMEHHE ITPOBOIUTH
Kiaccu(ukanuio GUryp o pa3IuaHbIM
[IpU3HAKAM, BBIIOIHITH HEOOXO0IUMBIC
TOTIOTHUTEIIHHBIC TIOCTPOCHUS;

- YMETh CBOOOJTHO OIIEPUPOBATH
MOHSATHSAMH: TUIOIIAL PUTYPBI, 00bEM
(UTYpHI, BEJIMYMHA yTIIa, PACCTOSHHE OT
TOYKH 0 TUIOCKOCTH, PACCTOSTHUE MEXTY
[IPSMBIMU, PACCTOSTHIE MEXKITY
[IOCKOCTSIMU, IO chepsl, III0Ia b
[MOBEPXHOCTU MTUPAMU/IBI, TPU3MBI,
KOHYyCa, LIWJINH]IPa, 00BbeM Kyoa,
MPSIMOYTOJIBHOTO Mapajuiesenumnena,
TUPaMUJIbI, TPU3MBI, IWIMHPA, KOHYCA,
1apa; YMEHUE HAXOUTh OTHOIIICHHUE
00BEMOB MOAOOHBIX PUTYD;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHSITHSIMH: JIBUKCHHE, TTAPAJUICITbHBIH
MIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH | B
[IPOCTPAHCTBE, IOBOPOT, MPeodOpa3oBaHme
101001, T0TOOHBIE PUTYPBI; YMEHUE
[pacrio3HaBaTh PaBHbBIC U TIOJJOOHBIC
(UTYpHI, B TOM YUCIIC B TIPUPOJIC,
HCKYCCTBE, apXUTEKTYpe; YMEHHE
MCTIONTb30BaTh T€OMETPUUECKUE
OTHOIICHHUS, HAXOAUTh TCOMETPHUSCKUC
BEJIMYUHBI (JTMHA, YTOJI, TUIOIA/Ib,
00BEM) TIPH PEIICHUH 3a/1a4 U3 IPYTUX
YI€OHBIX TIPEIMETOB U U3 PEATbHOM
PKU3HU;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSTUSMHU: TIPIMOYTOJIbHAS CUCTEMA

KOOpAMHAT, BEKTOP, KOOPAHMHATHI TOUKH,
KOOpPIUHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA Ha YUCIIO,
[pa3IokeHue BEKTOpa 1o Oa3ucy,
CKaJIIPHOE TPOU3BEICHIE, BEKTOPHOE
MTPOU3BEICHNE, YTOJI MEXKy BEKTOPaMH;
YMEHHE UCIOJIb30BaTh BEKTOPHBIN U
KOOPIUHATHBINA METOJ JIJIsl pEIICHUS
TEOMETPUUYECKUX 3a7a4 U 3a/1a4 IPYTUX
y4eOHBIX MPEIMETOB; ONIEPUPOBATH

[MOHATUAMM: MaTpuna 2x2 u 3x3,




ONPEACIUTEh MATPHUILIBI,
FEOMETPUUYECKUN CMBICT ONTPEACTUTENS;
- YMETh MOJEIUPOBATh PEaIbHbIC
CUTYallUH Ha SI3bIKE MAaTEMaTUKHU;
COCTaBJIAThH BBIPAXKEHUSI, YDABHEHUS,
HEpaBEHCTBA U UX CUCTEMBI 10 YCIIOBUIO
3a71a4M, UCCIEA0BATh MOCTPOEHHBIE
MOJIETIM C UCIIOJIb30BAHKUEM aInlapara
anreOpbl, UHTEPIPETUPOBATH
[MOJTy4YCHHBIN pe3yJIbTaT; CTPOUTH
MaTeMaTHYeCKUE MOACIIH C IIOMOIIBIO
FEOMETPUUYECKUX TTOHATUIA U BEJIUYUH,
[peIIaTh CBA3aHHBIC C HUMHU IIPAKTUYECKHUE
3a71a4M; COCTABIIATh BEPOSATHOCTHYIO
MOJIENIb U UHTEPIPETUPOBATH
[MOJTYYEHHBIN pe3yJIbTaT; peuiaTh
[TPUKJIAJHBIC 3a]a4U CPEACTBAMU
MaTEeMaTHYECKOro aHaJIM3a, B TOM YHCJIC
COLIMAIbHO-3KOHOMMYECKOTO B
(bU3UYIECKOTO XapaKTepa,

- YMEHHE BBIOMPATH MOIXOISIINI METO/T
IIJIS1 pEUIEHU 3aJ]a4i; [IOHUMaHUe
3HAYMMOCTH MaTEMATHKU B U3YYEHUHU
[IPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB
U SIBJICHUI; YMEHHE pACIIO3HABATH
[IPOSIBJICHUE 3aKOHOB MaTeMaTUKH B
MCKYCCTBE, YMEHUE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON
1 MUPOBOM MAaTeMaTU4ECKOU HAYKH

OK 02 HUcnonb3oBath
COBPEMEHHBIE CPECTBA
MOWCKA, aHaJIM3a 1
MHTEepIpeTaluu
MH(bOpMaLNH, U
MH(pOPMAalMOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 3a/1a4
MpogecCuoHAITBHON
eI TeTbHOCTH

B obnmacty 1EHHOCTH HAYYHOTO

MO3HAHUS:
-C()OpMHUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayK{ 171
00LIECTBEHHON MIPAKTHKH,
OCHOBAaHHOTO  Ha  JHaJiore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHHWIO CBOEro0 MecTa B

MOJIMKYJIBTYPHOM MHPE;
- COBEPILIEHCTBOBAHUE S3BIKOBOH
M 4YUTATEIbCKOM KYyJIbTYphl Kak
CpencTBa B3aMMOJEHCTBYS
MEXy JIIOABMM W TO3HAHHUSA
MUpa;

- YMETb IIOHATUAMU:

paroHanbHast (QYHKIHS, TMOKa3aTelbHas

OIepupOBaThH

(dyHKIMS, CTEIEHHas byHKIMS,
imorapupmuyueckas byHKIHS,
TPUTOHOMETPHUYECKHUE ¢byHKLUY,
oOpaTHble (YHKIMH; YMEHHE CTPOUTh
rpaduKu M3YYEHHBIX byHKLIUH,

MCIIONIb30BaTh TIpauKu TpU HU3YYEHHUU
MPOLIECCOB 3aBHCUMOCTEN,

pelIeHnH 3a7ad W3 JAPYTrux Yy4eOHbIX]

u pH
MPEAMETOB U 3a/a4 U3 PEATbHOW JKU3HU;

BbIpaXXaTh  (OpPMYJIaMH  3aBHCHUMOCTH
MEX1y BEJIMUMHAMM;
YMETb  ONEpPUPOBATH

TOXACCTBCHHOC

MOHSATUSIMHU:
TOKJIECTBO,
npeoOpa3oBaHue, ypaBHEHHE,

HEpPAaBEHCTBO, CHCTEMa YpaBHEHHU U

- OCO3HaHUE LIECHHOCTH HAy4YHOI!

HCPaBCHCTB, PaBHOCHUIIBHOCTH




eI TeIbHOCTH,
OCYIIECTBIISITh  MPOEKTHYIO U
MICCIIEIOBATEIbCKYIO

e TEIbHOCTh UHIAUBUAYAIBHO U

B TpyIIIIE.
OBJiaieHue

TOTOBHOCTH

YHHUBEPCATHLHBIMH
VIeOHBIMA  TIO3HABATEIHHBIMH
ITEHCTBUSIMU:

B) paboTa ¢ nHpOpMaIueH:

- BJIQJICTh HABBIKAMU MOJYYEHUS]
uH(pOpMallMM M3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITENIEHO

OCYILICCTBJIATL IIOMCK, aHaJIU3,

CHCTEMATU3ALUIO u
MHTEpIIpeTanuo  uHpopManuy
PAa3IUYHBIX BHJIOB M (GOpM
[pe/ICTaBIICHNS;

- co3maBaTh ~ TEKCTHl B
pa3IMYHBIX (GopMaTax ¢ yd4eToM
Ha3HAueHUs HHPOpMALUH U
[IeJIeBOH  ayAUTOpUH, BbIOHpas
ONTUMAJIbHYIO bopmy|
[pe/ICTaBICHUS u
BU3yaTH3aLUH;

- OLEHUBATh JOCTOBEPHOCTH,

VICTUTUMHOCTB I/IH(bOpMaI_II/II/I, €€

COOTBETCTBUE  IIPABOBBIM U
MOpaJIbHO-ITUYECKUM HOpMaM;

- HCHOJb30BaTb  CPEICTBA
1H(OpMalMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOT U B pelieHny|
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpPraHU3allMOHHBIX  3a7ad  C
COOJIIOICHHEM TpeGoBaHUM
HPrOHOMHUKH, TEeXHUKH
0e30I1acHOCTH, TUTHEHEL,

[pecypcocOepekeHusi, MPaBOBBIX

M OTHYECKUX HOPM, HOPM
1H(pOpMalOHHON
0€30ITaCHOCTH;

- BJIAJIETh
pacro3HaBaHUsA
MH(pOopMaluy,

MH(OPMALIMOHHOM

HaBbIKaMH

u 3alIUThI|

YpaBHEHU, HEPaBEHCTB CHCTEM,
[palioHajbHbIE, UppaloOHaIIbHBIE,
MoKazaTebHbIE, CTETEeHHBIE,
lmorapugmMuuecKue, TPUrOHOMETPUUYECKUE]

n

YPAaBHEHUsI, HEPABEHCTBA M CHCTEMBI;
[YMETh peliaTh ypaBHEHUS, HEPABEHCTBA U
c

CCTCMBI IIOMOIIBIO PA3JIMYHBIX

[IPUEMOB; pemarb yYpaBHEHUS,
HEPABEHCTBA U CHCTEMBI C IIapaMETPOM;
[IPUMEHATHh YPAaBHEHHUs, HEPABEHCTBA, MX
CHUCTEMBI JUJISl PEIICHUS MAaTEMaTUYECKUX
3ajad M 3a7ad U3 Pa3IMYHbIX o0sacTel
HAayKU U PEAJIbHOW KU3HY;

yMeTb  CBOOOJHO  ONEPUPOBATH)
MMOHATUSMH: JBH)KCHUE, NapaliesIbHbIN
[epeHOC, CUMMETPHSI Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, IPeoOpa3oBaHue
burypsl; ymeThb

A [ONOOHEBIE

[M0I00us, IOJOOHBIE
[pacrio3HaBaTh  paBHbBIE

burypsr,
HMCKYCCTBC,

B TOM 4YHCIC B IPHPOJE,

apXUTEKTYPE; yYMETh
1CII0JIb30BAaTh TEOMETPHUCCKUE
OTHOIICHUS, HAXOJIUTh T'COMETPHYCCKUE
(mmvHa, yroj, IUJIOMIA[b,

00bEM) TpHU PEHICHUH 3a7a4 U3 JPYTux|

BCJINYHHBI

y4eOHBIX TMPEIMETOB M U3 PEalIbHOM]
PKU3HU

0E€30MMaCHOCTH JTUYHOCTH




OK 03 ILtanupoBats u
[pean30BbIBaTh
COOCTBEHHOE
rpodeccuoHanbHOE U
VIMYHOCTHOC PAa3BUTHC,
MpeAIPUHUMATEILCKYIO
ICATCIIBHOCTD B
mpodeccnoHaTbHOM
cdepe, UCTIOIB30BaTh
BHAHUA 110 PUHAHCOBOM
FPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTyaluiax

B oOactu JTyXOBHO-
HPABCTBCHHOT'O BOCITUTAHHUS
c(hopMUPOBAHHOCTH

HPABCTBCHHOI'O CO3HAaHMA,

ODTUYCCKOI'O ITIOBCACHUA,

- CIIOCOOHOCTH OLIEHUBATH
CI/ITyaI_[I/IIO nu HpI/IHI/IMaTB
0CO3HAHHEIE pelieHus,
OPHUCHTHPYACH HA MOpAaJIbHO-
HPaBCTBECHHBIC HOPMBI u
[IEHHOCTH;

- OCO3HaHUE JIMYHOI'O BKJaja B
[IOCTPOEHUE
Oynyuiero;
OTBETCTBEHHOE OTHOLIEHHE K
(um)
CEeMbH,

YCTOWYHBOTO

CBOMM  pPOOUTCIAM n

JIpyrUM
CO3JaHHUIO
(OCO3HAHHOT'O

YyJjIeHaM
CeEMbH Ha OCHOBE
MIPUHATHUS
[ICHHOCTEH CeMEWHON >KWU3HU B

COOTBETCTBUH C TPAAULHIMY
HapoaoB Poccuu;
OBnajseHne  yHUBEPCAJIbHBIMU

PCTryJIATUBHBIMUA ﬂeﬁCTBHﬂMHI
a) caMOOpTaHU3aLIUS:

- CaMOCTOSITEIILHO
OCYILECTBIISATh TO3HABATEILHYIO

JICATCIIBHOCTD, BBISIBJIATH

MPOOIIEMBI, CTaBUTh u
bopMyIHUpOBaTh  COOCTBEHHBIE]
Bajaun B 00pa3oBaTeNIbHOMU

EATEIPHOCTH M JKM3HEHHBIX
CUTyalUsX;

- CaMOCTOSTEIIBHO COCTABJIATH|
[UIaH pelIeHus] MpodJieMbl C
Y4ETOM HMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH WU
[IPEATIOYTEHU;

JaBaTh  OIIEHKY  HOBBIM
CUTYyaIUsIM;

CITOCOOCTBOBATH
(hOPMHUPOBAHHUIO U TIPOSBICHUIO,

[IMPOKON JPYIUIMH B Pa3HBIX|

0071acTIX 3HAHHUHM, ITOCTOSHHO
TOBLIIIIATH CcBOH
0Opa3oBaTeNbHbII u

(PYKH,

YMETb  OMNEpUPOBATH  MOHSITHUSIMHU:
[palioHajbHbIE, UppaloOHaIIbHBIE,
MoKazaTebHbIE, CTETEeHHBIE,
lmorapugmMuuecKue, TPUrOHOMETPUUYECKUE]
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETb  ONEPUPOBATb  IOHATUSAMM:
MHOI'OI'paHHUK, CCYCHHUEC MHOT'OT'paHHHKaA,
KyO, napasuiesienumne],
¢urypa IIOBEPXHOCTH|
BpAILCHUS, IWINHIP, KOHYC, map, chepa,
cedeHHs: (QUTypbl BpalleHHs, IIOCKOCTH,

Kacaromasicsi cepsl, WINHIPA, KOHYCA,

IpU3Ma,

[rupamMujia, u

[101aab
[IPU3MBI,

IOBCPXHOCTHU MUupaMubl,
KOHYyCa, IMJIMHAPA, IUIOMAIb
cheprl, 00beM Kyba, MPSIMOYTOJIBHOTO)
[apauvicjicliuincaa, MnmUupaMubl, ITPU3MBIL,
LWJINHIPA,

n300pakaTh

KOHyca, Imapa;

MHOI'OIpaHHHUKH

YMEHUE
51
[IOBEPXHOCTU BpAICHUSA, UX CEYCHUA OT
c IIOMOLLIBIO YEPTEIKHBIX|
MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB;
B

YMCTb  pacCIiO3HaBaTb

yMETh
[IPaBUJIbHBIE MHOTOTPAHHUKH;

CUMMETPHIO

[IPOCTPAHCTBE; pacrio3HaBaTb

YMETb  ONEPHUPOBATH  ITOHATUSMH:

pSIMOYTOJIbHAasE ~ CHUCTeMa  KOOpJUHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEJICHUE, YO
MEXAy BEKTOpaMH, CyMMa BEKTOpPOB,
MIPOU3BEICHUE

C

BCKTOpa Ha YHUCJIO,

HaXO/IUTh MOMOIIBIO  U3yYEHHBIX
(hopMynT KOOpJIMHATHI CEPEIMHBI OTPE3Ka,

PACCTOAHNEC MCKAY ABYMS TOYKAMHA

KYJIbTYPHBIN YPOBEHb;




0) CAMOKOHTPOJIb:

MCTIOJTb30BaTh MIPUEMBI
pedaexcun JUTSt OIICHKH
CUTyallud, BBIOOpPa  BEPHOTO
peIeHus;

YMCTh OLCHUBATH PHUCKH U
CBOCBPCMCHHO MMPpUHHUMATh
PCHICHUS 11O UX CHUIKCHUIO,

B) 3MOLII/IOHaJ'IBHBII\/'I HUHTCIIICKT,

[penonararouyi
c(hOpMUPOBAHHOCTH:
BHYTpCHHEH MOTHBAIWH,
BKJIFOYAIOLIEN CTPEMIICHHE K

NOCTMDKEHUIO LICJIM U yCHeXy,
ONTUMHU3M,  WHULUATUBHOCTb,
YMEHUE JEeMCTBOBATh, UCXOIA U3

CBOMX BO3MOXKHOCTEH;

- OMIIAaTHUH, BKJ'II-O‘I&I-OH.IGﬁ
CIIOCOOHOCTD ITIOHHUMAaTH|
OMOIIMOHAJILHOC COCTOSAHHCEC
JIPYIrux, Y4YUTbIBATH €TI0 IIpHU

OCYIIECTBICHUU
KOMMYHUKAIUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COTEPEIKUBAHUIO;

- COMaJIbHBIX HaBBbIKOB,
BKJIIOYAIOIIINX CIIOCOOHOCTH
BbICTPANBATb OTHOLICHUA C

NPYTUMH  JIIOABMH, 3a00THTbHCA,
[IPOSIBIIATE UHTEPEC U pa3pelarTh
KOH (DJIMKTBI

OK 04 DddexTuBHO
B3aMOJICHCTBOBATh 1
paboTaTh B KOJUIEKTHBE
1 KOMaHJE

FOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH 5
CaMOOITPEAETIEHHUIO;

-OBJIa/ICHUE HABBIKAMHU y4eOHO-
MCCIIEIOBATENILCKOM, IPOEKTHOMH|

1 COIMAJIbHOM ACATCIIbHOCTH

OBnaseHre  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMH
TENCTBUSIMU:

0) COBMECTHAsI IeSITEIbHOCTD:
- IIOHMMATh W HCIIOJIB30BAThH
MpeuMyIIecTBa KOMaHIHOW U
WHINBUIYaIbHON paOoTHI;

- IPUHUMATH LIeJTM COBMECTHOM
eI TENIbHOCTH, OPTraHU30BBIBATH

1 KOOPJIWHHUPOBATH JACHCTBUSA 10|

- YMETb IIOHATUAMU:

CIIy4alHbII OIBIT U ciy4yaiiHOe COObITHE,

OIepupOBaThH

BEPOSTHOCTb  CIy4aifHOTO  COOBITHS;
YMETb  BBIUHCIATH  BEPOATHOCTH (|
MICIIOJIb30BaHUEM TpaUECKUX METOJIOB;
OpUMEHATh  (OPMYJBI  CIOXKEHUS U
[YMHOXXECHUSA BEPOSITHOCTEH,
KOMOMHATOpHBIE (DAaKTBl U (HOPMYIBI IIPU
[PEIICHNH 3a]a4; OLICHUBATh BEPOSITHOCTY
COOBITHI; co

[PE€ATIbHBIX 3HAaKOMCTBO

CHy‘I&ﬁHBIMH BCIIMYNHaAMU, YMCHUE
IMIPUBOJAUTL NPUMCPBI IPOABIICHUSA 3aKOHQ]
0OJIBIIIHMX YHUCCJI MMPpUPOAHBIX
O6H_ICCTBCHHBIX SBJICHHUAX,

yMeTh  CBOOOJHO

B H

OIICPHUPOBATDH

TTOHATUAMU: CTCIICHb (¢ O EJIbIM

€CC OOCTHUKCHUIO: COCTaBJIATH

[oKazaTejleM, KOpEeHb  HaTypajbHOU




PEryIATUBHBIMU J1EHCTBUSMHU:

r) npuHsATHE ce0d U JIPYrux
ITIoIEN :
MPUHUMATD

MOTHBBl U
AQpPryMEHTbl IpYIHX JIIoJed mnpu
AHAIIN3EC pe3yibTaToB
eI TEIIbHOCTH;

Ipu3HaBaTb CBOC IIpaBO U

TUIaH JCWCTBUH, pacHpeNessIThCTEIICHH, CTENeHbh C pPaldOHAIbHBIM
poIM ¢  y4eToM  MHEHHUH[IOKa3aTeleMm, CTETICHb C
YIaCTHHKOB 00CYXIaTh|IeHCTBUTEIIBHBIM (BEIIECTBEHHBIM)
pE3yIbTaThI COBMECTHOH[IIOKa3areseM, JiorapudM 4HCiIa, CHHYC,
paboThI; KOCUHYC ¥ TaHIME€HC IIPOU3BOJIBHOIO,
- KOOPAUHHUPOBATH U BBIIOJHATHMYUCIIA,

paboTy B YCIOBUSX pEaNbHOrO,-  yMETh  CBOOOJAHO  ONEPUPOBATH

BHUPTYaJIbHOI'O UIOHATHAMHU: Tpaduk GyHKIMHU, oOpaTHas
KOMOWHHUPOBAHHOTO b yHKIHS, KOMITO3HIIHS hyHKIHH,
B3aUMO/ICHCTBUS; mHelHas — QyHKOMA, — KBaapaTH4YHAas
- OCYIIECTBIATH IO3UTUBHOC(QYHKIMS, cTerneHHas (QYHKIUS C LEIbIM
CTpaTernyeckoe IIOBE/ICHHE B[IOKA3aTeleM, TPUTOHOMETPHYECKHUE
[pa3IMYHBIX CUTYaLUsX,|(() yHKIIHH, 00OpaTHbIE
[POSIBIIATD TBOPYECTBO U[TPUTOHOMETPUYECKHE ¢byHkuuy,
BOOOpakeHue, ObITH[TOKa3aTeNbHass W JiorapupMuueckas
MHUIIHATHBHBIM. (yHKINK; yMETh CTPOHUTH TpaduKy|
OBnageHne  yHUBEPCAIbHBIMU/(DYHKIMHA, BBHIMOJHATH TNPEOOpPa30OBAHUS

rpadukoB QpyHKUIUH;

- YMETh MCII0JIb30BaTh Tpa@uKu (yHKIUH]
MOE| U3YyYCHUS 71
3aBHCUMOCTEH TpU PEIICHUW 3a7ad U3

HPOILIECCOB
PYrux  y4eOHBIX IMPEeIMETOB U U3
[peaIbHOM JKM3HU; BBIpa)kaTh (hOpMysIaMu
3aBUCUMOCTH MCKY BCIIMYMHAMU

- CBOOOJHO ONEpUPOBATH IOHITHUAMHU:

paBO  JpPYruxX JIIOJeH  HAUeTHOCTh  (PYHKUUHM, IEPUOAUYHOCTD
OIIMOKWU; (YHKIIUM, OTrPaHUYCHHOCTh (YHKIIHH,
- pa3BUBaTh  CIIOCOOHOCTHMOHOTOHHOCTb  (YHKLIHH, 3KCTPEMYM
MOHUMaThb MHUP C NO3MUUH/QYHKIMKM, HauOojblllee W HAaUMEHbIIee
NPyroro 4emoBeka BHaYeHUsT (QYHKIUU Ha TPOMEXKYTKE;
YMETh MIPOBOJTUTH WCCIIC/IOBAHHE
b yHKIIHH;
- yMETh HCIONB30BaTh CBOWCTBA U
rpadukn  QyHKOMM I8 pelleHus
YypaBHEHMH, HepaBeHCTB M 3ajady ¢
rapamMeTpamu; n300pakaTh Ha|
KOOPJMHATHOM IJIOCKOCTH MHOXECTBA
[PEIICHUIT ypaBHEHHUH, HEPABEHCTB M HX
CHCTEM
OK 05 OcymiectBisith [B 0051aCTH ~ 3CTETHYECKOTO yMETh  ONEpUPOBATh  MOHSTHUSIMHU:
YCTHYIO U TIHCBMEHHYIO [BOCITUTAHHUS cpenHee  apudmerHdeckoe, MeJHMaHa,
KOMMYHHUKAIUIO Ha - DCTETMYECKOE OTHOIIEHHE KHauOobllee W HAaUMEHbIIee 3HAYCHHUS,
rOCyJapCTBEHHOM MUpY, BKJIIIOYas ICTETUKY ObITa,[pa3max, JCTIepCHS, CTaHJApTHOE

s1361Ke Poccuiickoit
Denepannu ¢ yaueToMm
0cOoOeHHOCTEH

COLIMAJILHOTO U

CIIOCOOHOCTh  BOCHPHUHUMATH

HAYYHOTO M TEXHUYECKOTO|OTKIOHEHHE YMCIOBOTO Habopa; yMeHHE
TBOpPYECTBA, CIIOpPTa, TPYyJda HM3BICKATh, UHTEPIPETUPOBATH
OOIIECTBEHHBIX OTHOILLIEHUIA; nHpopManuio, MIPEACTABJICHHYO B

rabnunax, Ha Jauarpammax, rpadukax,




KYJIbTYPHOTO
KOHTEKCTa

pa3IuuYHble BHIBl HCKYCCTBA,
TPaJUIIA U TBOPYECTBO CBOETO
U JPYrdX HapoJOB, OIIYIIATh
OMOIIMOHATIBHOE  BO3JCHCTBHE
CKYCCTBA,;

- YyO©XKICHHOCTh B 3HAYMMOCTH
1T IMYHOCTH MW OOIIECTBA
OTCYECTBEHHOTO M  MHPOBOTO
CKYCCTBA, THUYECKUX
KyJIbTYPHBIX — TPaHIAi
HApPOJIHOTO TBOPUYECTBA,;

- TOTOBHOCTb K CaAMOBBIPAXCHUIO

)51

B pa3HBIX BHUJAX HCKYCCTBA,
CTpeMIICHHE MIPOSIBIISITH,
KayecTBa TBOPUECKOW JIMYHOCTH;
OBnaseHne  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMU
MeCTBUSIMU:

a) oOIIeHuE:

- OCYILECTBIISITh KOMMYHUKALIUY]
BO BCceX cdepax KU3HU;

- pacno3HaBaThb HeBepOaIbHbBIC
CpelIcTBa OOIICHUS, TOHHMATH
BHAYCHHWE COLMAIBHBIX 3HAKOB,
pacrio3HaBaThb MIPEITOCHUTKY
KOH(MJIUKTHBIX ~ CUTyallMd U
CMSITYaTh KOH(IIUKTHL;
pa3BepHYTO JIOTHYHO,

M3JIaraTb CBOKO TOYKY 3pPCHUA (|

u

M CITOJIBb30BaHHEM SI3BIKOBBIX]

Cpe/cTB

OTPaXKAIOIIYIO CBOMCTBA  pEAIbHBIX]
MPOIIECCOB ¥ SIBICHUW; TPEJICTABIIATH
MHPOpMAIUIO C TOMOIIBIO TaOIUI] U
TuarpaMM; MCCIIEO0BaTh CTATHCTHYECCKUE
TaHHBIC, B TOM YHCJIE C MPUMEHCHHEM
rpaUUecKuX METOJOB M DJICKTPOHHBIX
CPEJCTB;

- YMETh ONEPUPOBATH MOHITHIMH: TOYKA,
mpsMas,
NIBYTpaHHBIA  yTroOJI,
MpsiMbIE,
MePIEHINKYISIPHOCTD

IUIOCKOCTh,  IIPOCTPAHCTBO,
CKPEIHBAIOIINECS
[1apaJUIeIbHOCTD y
IPSIMBIX n
[IJIOCKOCTEM, YrOJl MEKIY IPSIMBIMH, YIOJl
MEXIy IPSIMOM M ILIOCKOCTBIO, YIOJ
MEXKIy IIJIOCKOCTSIMH, pacCTOSHUE OT
TOYKH 10 INIOCKOCTH, PACCTOSTHUE MEXKIY
[PSIMBIMU,

paccTosiHue MEXKTY

IIJIOCKOCTAMMU,
- YMCTb HCIIOJIb30BATh IIpU PCHICHUU
3ala4 HU3YYCHHBIC (baKTbI H TCOPCMBbI
OLICHUBATb

[pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA

IJIAHUMCTPUU, YMCHUC

OK 06 ITposiBnsTh
FPa’KJaHCKO-
[MaTpUOTUUECKYIO
IMO3UIIHIO,
IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEICHHE
Ha OCHOBE
TpaJUITIOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3ALUN
MCKHAITMOHAIBHEIX 1
MEKPEITUTUO3HBIX
OTHOIIICHHH,

IMPUMCEHATE CTAaHAAPTHL

OCO3HaHHE OOYyyaroLIUMUCH

[POCCUICKON IPaKIaHCKON
MICHTUYHOCTH;
LIEJICHAIIPABJIICHHOE Pa3BUTHE

BHYTpeHHeﬁ MO3HUIIHMHU JTUYHOCTHU

Ha OCHOBE JTyXOBHO-,
HpaB CTBCHHBIX HGHHOCTGI\/JI
HapOJ0B Poccuiickoij
Denepanu, HUCTOPUUYECKUX W

HAI[MOHAJIbHO-KYJIbTYPHBIX
TpajuLui, ¢bopmupoBaHue]
CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX

QHTUKOPPYILIUOHHOIO

YCTAaHOBOK,

MUPOBO33PEHUS,

- YMETb OIIEPUPOBATH ITOHATHUIMMU:
[IPSIMOYTOJIBHAS CUCTEMA KOOPAUHAT,
KOOPIMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJIIPHOE IPOU3BEIECHUE, YTOJI
MEX1y BEKTOPaMHU, CyMMa BEKTOPOB,
[TPOU3BEACHNE BEKTOPA HA YHCIIO;
HaXOJUTh C IIOMOIIBI0 NU3Y4EHHBIX
(hopMyJ1 KOOpJUHATBI CEPEUHBI OTpE3Ka,
[pPAcCTOSTHUE MEXAY ABYMS TOUKaMU;
-yMETh BbIOMPATh MOAXOIALINI
M3y4EHHBIN METOJ JUIsl pELIEHUs 3a1a4H,
[pacrio3HaBaTh MaTeMaTH4eCKUe QaKThl U
MaTeMaTHUYECKUE MOJIEIN B IPUPOAHBIX U
0OI1IECTBEHHBIX SIBJICHHUSAX, B UCKYCCTBE;
[YMEHHE TPUBOAUTH IIPUMEPHI

[MPAaBOCO3HAHUSI, IKOJIOTHYECKOM

MaTEMaTHYECKUX OTKPBITHM POCCUICKON




QHTHUKOPPYIMIIMOHHOTO
[MOBEICHUS

KYJIbTYPHI, CroCOOHOCTH|
CTaBUTh IIETH W  CTPOUTH
KI3HCHHBIC TUIAHBI;

B 4acTu IPakITaHCKOTO
BOCIIMTAHUS:

- OCO3HAHHE CBOHX|
KOHCTUTYLIMOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHUE

3aKOHA U IIPaBOIIOPA KA,

- IPUHATHE  TPATUIMOHHBIX
HallMOHAIbHBIX,
00I11eYeIOBEYSCKUX
F'YMaHHUCTHYCCKUX i1
TEMOKPATHICCKUX [IEHHOCTEH;

- TOTOBHOCTb TPOTHUBOCTOSITH
11/1€0JI0THHI IKCTPEMHU3MA,
HallMOHaM3Ma,  KceHohoOuwu,
ITUCKPUMHUHALIMN 110!
COIMAJILHBIM, PCIIUTHO3HBIM,|
[PacoBBIM, HAI[HOHAILHBIM
[IpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
NICATCIIBHOCTD B I/IHTCpecaX
o011eCTBa,

Yy4aCTBOBAaThb B CaMOYIIpaBJICHUH

pa)X1aHCKOIO

B 0011e00pazoBaTeIbHON

OpraHu3anuu u JIETCKO~,
FOHOILIECKUX OpraHu3alusx;

- YMEHHE B3aMMOJEHUCTBOBATH C
COLIMAIIBHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C MX (PyHKUUAMU
1 Ha3HAYCHUEM;

- TOTOBHOCTh K T'YMAHUTAPHOH U
BOJIOHTEPCKOU JNEATEIbHOCTH,

MMATPUOTUYCCKOI'O BOCIITUTAHUS:

- c(OpPMHPOBAHHOCTH
[POCCUIICKON IPaKIaHCKOU
WJICHTUYHOCTH,  TNaTPHOTH3MA,

YBaXXEHUS K CBOEMY Hapomy,
‘-IYBCTBa OTBCTCTBCHHOCTHU Hepezl
PonuHOW, TOpIOCTH 3a CBOM

Kpail, cBor0 PoauHy, CBOM S3BIK

M KyJIbTypy, Opouuioe Hu
HacTosIIee
MHOTOHAIIMOHAJIBHOTO  HApoJa
Poccuu;

1 MUPOBOM MaTEMAaTHYECKOW HAYKH.
- yMeTb OIepupoBaTh
CITy4alHBIN OMBIT U CIy4allHOE COOBITHE,
BEPOATHOCTh  CIy4allHOTO  COOBITHS;

TTOHATUSAMU:

YMCTb BbIYUCIATH BCPOATHOCTDH C

MCII0JIb30BaHNEM IpaUUECKUX METOIOB;
(GOpMyIIBI  CIIOKCHHS

IIPUMCHATH H

[YMHOXXEHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIE (PakThl U GOpPMYIIBI TIPU
[pEIICHUH 3a]]a4; OLICHUBATh BEPOSITHOCTH]
[pEaIbHBIX

CIIy4ailHBIMU

C06BITI/II71; 3HAaKOMCTBO CO

BEJIMYMHAMH;  YMEHHE
[IPUBONTH IIPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX 4YUCEN B

IIPUPOJHBIX W

OGH.[GCTBCHHBIX SBJICHUAX

- HTCHHOCTHOC OTHOIICHUEC K




TOCYIapCTBEHHBIM  CHMBOJAM,
MCTOPUYECKOMY M IIPUPOJHOMY
HaCJICUIO, aMATHHUKAM,
TpazuuusaM HaponoB Poccun,
OCTHKEHUAM Poccun B Hayke,
CKYCCTBE, cropre,
TEXHOJIOTHIX U TPYIE;

- uaerHas yOEXKIEHHOCTD,|

COTOBHOCTh K CIYXXCHHUIO H
BAlNTC OTC“ICCTB&,
OTBECTCTBCHHOCTH 3a €I0 Cy,HB6y;
OCBOCHHBIC 06y‘IaIOIHI/IMI/ICH

MEKIIPEIMETHbIE  TOHATHS U
yueOHbIe

(peryisTuBHBIE,

VHHBEpCATbHBIC
e CTBUS
[I03HABATEIILHEIE,
KOMMYHHKATHBHBIC);

- CII0COOHOCTD HX
MCIIOIL30BaHUs B

[M03HABATEIbHON U COLHAILHOU

[paKTHKe, TOTOBHOCTb K
CaMOCTOATEIIBHOMY

[IaHUPOBAHHIO u
OCYILIECTBIICHUIO y4eOHOM
JICATCIIbHOCTH, OopraHnu3anuvu
y4eOHOrO0  COTPYJIHHYECTBA C

[e1arornyeckuMu paboTHUKaMY|
M CBEPCTHUKAMH, K YYacTHIO B
[IOCTPOCHUH  HMHIUBUIYaJIbHON
00pa30BaTeNbHON TPACKTOPUY;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-

MCCIIEI0BATENBCKOM, IPOEKTHON

W COLIMAIBHON JEATEIbHOCTH

OK 07 CopeiicTBOBaThH
COXPAHEHUIO
OKpY>KaroIen Cpespl,
pecypcocOepexeHuto,
[IPUMEHSTH 3HaHUSI 00
M3MCHCHHUN KIIUMaTa,
[TPUHITAITHI
OEPEKITUBOTO
MPOU3BOJICTBA,

B HEKTUBHO
IIeCTBOBATh B
Ype3BBIYAITHBIX
CUTYaIUIX

- HE NpUHUMATh JIEUCTBUS,
[IPUHOCSIINE BPEI OKpYy KaroLeH
cpene;

- yMETh IIPOTHO3UPOBATH
HeOIaronpusITHbIE
DKOJIOTUYECKHE ITOCJIE/ICTBHS]]
[pEANPUHUMAEMBIX  JEHCTBUH,

Mpe0TBpaIiaTh ux;

- pacIupuTh OIIBIT|
JCATCIIBHOCTH 9KOJIOTUYECKOM
HAITPAaBJICHHOCTH,

- pa3palaTbIBaTh IUIAH PELICHUs
npoOsieMbl € YYEeTOM aHajau3a

- yMETb

yHkums,
IMPON3BOAHAA,

ONEpPUPOBATh  MOHSTUSIMHU:
HerpepbiBHas  (QyHKuws,

nepBooOpasHas,
YMETBH
HAaXOJUTb IMPOU3BOAHBIC JJICMCHTAPHBIX]
bynxumii,
MaTCpHaIbl; UCCIICA0BATEL B HpOCTefIIHI/IX

OIpEACICHHBIN HWHTETPAI;

UCIIONIBb3YSl  CIPaBOYHbIE
ciydasx (YHKIMM Ha MOHOTOHHOCTbD,
HAaXOAWTh HauOONbIINE W HAMMEHBIINE
BHaYeHUs (YHKIMA; CTPOUTH Tpaduky
MHOTO4JIEHOB c HCII0JIb30BAHUEM
anmnapata MaTeMAaTUYECKOTO  aHaIu3a;

[IPUMEHATHh IPOU3BOJHYIO NPU PELICHUH

MMCIOIIUXCA MAaTCpHAIIBHBIX H|

3a1a4 Ha ABMIXKCHHUC, PCHIATH IMPAKTHKO-




HEeMaTepUATbHBIX PECYPCOB;
OCYIIECTBIISAThH
L[eJICHANPABICHHbBIN
MepeHoca CpeACTB M CIOCOOOB

ITIOHUCK

neiicTBUsl B MPO(eCcCHOHANBHYIO

Cpeay,
- YMETb IEPEHOCUTH 3HAHUS B

[103HABATEIIbHYIO u
[PAKTUYECKYIO o0rnactu
PKU3HEIESATEIIbHOCTH;

npeajaratb HOBBIC ITPOCKTHI,

OLICHUBAaTh MHJIEU C [O3ULUU
HOBH3HBI, OPUTHHAJIIbHOCTH,)
[MPAKTUYECKOW 3HAYNMOCTH;

- JaBaTb  OLIEHKY  HOBBIM
CHUTYaLHsIM, BHOCHTH|
KOPPEKTUBBl B JIEATEIIbHOCTD,)
OLICHUBATh COOTBETCTBUE

PE3YyJIbTATOB LCIIAM

OpUEHTUPOBAHHBIC 3a/1a4u HA
HanOOJbIINEe M HaWMEHBIINE 3HAYeHUS,
Ha HaXOXJEHUE IYTH, CKOPOCTH H
[YCKOpEHUSI;

YMETb  ONEPUPOBATH  MOHITHUSIMHU:
NIBIDKEHUE B TIPOCTPAHCTBE, IMOJO0OHBIE

(urypsl B IMpPOCTPAHCTBE; HCIOIH30BATH

OTHOILEHUE IUIOIIAAEH IOBEPXHOCTEU U
00BEMOB TIOJIOOHBIX (PUTYp TIPH PEIICHUY]
3ajgay;

- yYMETb BBIYMCIATH I'€OMETPUYECKUE
BEJIMYMHBI  (JUIMHA, YroJ, IUIOLIAb,
00BEM, 1) (0116:01) 3 MIOBEPXHOCTN),
MCTIONB3ys HW3y4eHHbIe (HOpMyIBl U
METOIbI

2. CTpyKTypa u coaep:kaHue 001e00pa3oBaTeIbHOMN 1M CHUILTHHbBI

2.1. O0beM AUCHMILIMHBI U BUABI y4e0HOIl padoThI

Ounasn 3aouynas
dopma ¢popma
o0yueHust o0yueHust
Buj yue6Hoii padoThl O0bem B yacax
O0bem 00pa3oBaTeJbHOI MPOrPaMMBbI 340 340
KoncyabTanumn
CymmapHasi yueOHasi HArpy3Ka BO B3aUMO/IeiiCTBHHM € 306 34
npenojaBarteyeM
B TOM 4HcJIe:
JICKIIMH, YPOKH 139 16
NPAKTHYEeCKHUEe 3aHATHUSI 167 18
Jlaboparopnasi pabora
IIpodeccnoHATILHO OPHEHTHPOBAHHOE COACPKAHME
B TOM 4HcCJIe:
JIEKIINH, YPOKHU
NPaKTHYeCKHUe 3aHATHS
CamocTosiTe1bHasi paboTa 16 300
KonTpoas 18 6
IIpomeskyTOouHas aTTecTauMs — JK3aMeH (2 ceMmecTp)
2.2. TemaTHYeCKHii NJIAH U COAEPKaAHNE YIeOHOH AU CIMTIIMHBI
Ounas ¢opma oOyueHHs
HaunmenoBan Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE U O0be | ®opmup
ue pa3jieioB H npo¢eccunoHaILHO-OPHEHTHPOBAHHOE), M yemble




TeM JIa0OpATOPHBIE U MPAKTHYECKUE 3aHATHS, 4acoB | KoMIere
NPHUKJIATHON MOXYJIb (IPU HAJTMYMH) HUMHU
1 2 3 4
OcHoBHoOe cogepkaHue
Paznen 1. 20
IloBTOpPEHME
Kypca
MaTeMaTHKHU
OCHOBHOI
IIKOJIBI
Tema 1.1 Copepxanue yaeOHOTO MaTepralia
IMens m 3agauu | ba3oBele 3HAHWA M YMEHHA 10 MaTeMaTUKE B
MaTeMaTHKU npodeccoHaIbHON U B TOBCEIHEBHOI NESTEIBHOCTH.
npu  0CBOCHUHU | KOMOMHMPOBAHHOE 3aHATHE 2
CIEUAIBHOCTH
Tema 1.2 Cogepxanue yueOHOro MaTepuana
Yucna u | [IleficTBHs HAX IOJIOKUTEIBHBIMM M OTPULATEIbHBIMU
BBIUMCIICHMUSL. YHCIaMH, OOBIKHOBEHHBIMH U IECATHYHBIMU APOOSMH.
Beipaxxenns u | JlelicTBUS cO cTeneHsMH, (OpPMYIBI COKPAIIEHHOTO 2
peoOpa3oBaHus | yMHOKCHUS.
KomOunmnpoBaHHoe 3aHsATHE
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpP:KAHME
I'eomerpuss Ha | (cogep:KaHUe MPUKJIATHOTO MOIYJIA) OK-01,
IJIOCKOCTH Buas! mutockux ¢Guryp u Ux miomnais. OK-02,
[IpakTUKO-OpHEHTUPOBaHHbIE  3aJadyd B Kypce 2 OK-03,
TE€OMETPHUH Ha IUNIOCKOCTH OK-04,
OK-05,
[TpakTHyeckoe 3aHsATHE
OK-06,
Tema 1.4 Coneprxanue yueOHOro MaTepuaia OK-07
[TpouieHTHBIE [TpocThie MPOLEHTHI, pa3Hble CIOCOOBI MX BBIUMCIECHHUS.
BBIUMCIICHUS Crno’xHbIe MPOLIEHTHI 4
IIpakTHueckoe 3aHsATHE
Tema 1.5 Coneprxanue yueOHOro MaTepuaia
VYpaBuenus  u | JIuHeliHble, KBaJpaTHbIE, TPOOHO-TMHEHHbBIE YpaBHEHUS
HEpaBEHCTBa ¥ HEpPaBEeHCTBA 2
IIpakTHueckoe 3aHsATHE
Tema 1.6 Coneprxanue yueOHOro MaTepuaia
Cucremsl CriocoObl  perieHusi CHCTEeM JIMHEHHBIX ypaBHEHMH.
ypaBHenuii M | [Tonarus: matpuna 2x2 u 3x3, onpenennTeslb MaTPUIbL. 6
HEPABEHCTB Meron T'aycca. Cucrembl HENMHEHHBIX YpaBHEHUM.
CucTtemMbl HEpaBEHCTB
KomMmOuHMpOBaHHOE 3aHSTHE
Tema 1.7 Coneprkanne y4eOHOT0 MaTeprana
Bxonnoin Bbluncnenuss u  npeoOpa3oBaHus. YpaBHEHUS U
KOHTPOJIb HEPaBEHCTBA. | 'eoMeTpus Ha INIOCKOCTH 2

Konrponsnas pabora




Paznen 2
IIpsimblie "
IUJIOCKOCTH B

20

NMPOCTPAHCTBE
Tewma 2.1. Copepxanue yaeOHOTO MaTepuaa
OcHoBHbIE [Tpenmer crepeomerpun. OCHOBHbIE NOHSTHUS (TOUKa,
IIOHATUSA npsiMasi,  IUIOCKOCTh,  MpOcTpaHCTBO).  OCHOBHBIE 2
CTEPEOMETPUH. | aKCHOMBI CTEepEeOMETPHH. Ilepecekaromuecs,
Pacnonoxenne | mapajuienpHbIe W CKpelIMBarouecs mnpsimbie. [Ipu3Hak
MPSIMBIX U | A CBOMCTBO CKpeIIMBAKOIIMXCS MpsAMbIX. OCHOBHBIE
IJIOCKOCTEN MPOCTPAHCTBEHHBIE (PUTYPHI.
Kom0uHupoBaHHOE 3aHsATHE
Tema 2.2. Conepxanue yaeOHOTO MaTepuana
[Mapamnensnoct | [lapaiensHble TpsiMass W TUIOCKOCTh. OmpesencHue.
b npamelx, | [Ipusnak. CaoiicTBa (c JI0Ka3aTeIbCTBOM).
IpsIMOM u | [Tapamensuele muockoctu. Omnpenencuue. I[IpusHak.
IJIOCKOCTH, CaoiicTBa (C [J0Ka3aTeNbCTBOM). TeTpa’ap U €ro 6
IJIOCKOCTEH snemeHThl. llapannenenunen w©  €ro  3JIEMEHTHI.
CBolicTBa MPOTHUBONOJIOKHBIX T'pPaHEd U JAuaroHaieu
napamienenunena. lloctpoenne ceuenuid. Pemenue
3azad.
KomOunnpoBanHoe 3aHsaTue
Tewma 2.3. Cogepxanue yueOHOro MaTepuana
Ilepnenpuxyisap | [lepnenaukymnsipueie npsimeie. [lapaniensHbie TpsMeble,
HOCTb IIPAMBIX, | MEePICHIUKYISIPHBIC K IJIOCKOCTH. [Tpusnak
IPSIMOH U [EPIEHIUKYIISIPHOCTH IPSAMOM u IJIOCKOCTH.
IJIOCKOCTH, JokazatenbctBo.  [lepneHaukymnsip ¥ HakJIOHHasl.
IIJIOCKOCTEMN IlepnenaukynspHbie IJIOCKOCTH. [Ipn3nax 2
NEPIEHUKYIJIIPHOCTHU INIOCKOCTEN. JloKa3aTesnbeTBo.
PaccTosHus B mpocTpaHCcTBE
KomOuHmnpoBaHHoe 3aHsATHE
Tewma 2.4. Coneprkanue y4eOHOro MaTepuana
Teopema o Tpex Teopema o Tpex nepneHauKyisipax. Jloka3aTenbCTBO.
HEPHCHIAMKYIAD | yron MEXAY IMPSAMOM U IUIOCKOCTBIO. YTOI MEXKIY 4
ax IUIOCKOCTSIMU
KomOuHmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
[TapannensHblie, | (cogep:KaHue MPUKJIATHOTO MOIYJIA)
NEPIEHIUKYIAP | AKCHOMBI CTEepEOMETPHH. [lepnieHIUKYISIPHOCTD
HBIE, IPSIMOM M TUIOCKOCTH, NapauIeIbHOCTh ABYX NPSMBIX, 4
CKPEIIMBAIOIINE | MEPIEHAUKYISIPHBIX IJIOCKOCTH, MEPHEHAUKYISIPHOCTh
sl IpSIMBbIE IJIOCKOCTEHN
[TpakTHueckoe 3aHsATHE
Tewma 2.6. Coneprkanne y4eOHOT0 MaTeprana

Penrenue 3amau.
IIpsimMble 51

PacrionoxeHne npsMbIX M IJIOCKOCTEN B IPOCTPAHCTBE.
IlepneHgUKyYIAPHOCTE W MAPAJUIEIBbHOCTh IPSMBIX U

OK-01,
OK-03,
OK-04




IUIOCKOCTH B | mockocTer. CKpelmBaronmecs npsmolie 2

MPOCTPAHCTBE KonTponbhas pabota

Paznen 3. 16

Koopaunarsl u

BEKTOPBI

Tema 3.1 Cogepxanue yaeOHOT0O MaTepuana

JexapToBbI JekapToBbl KOOpJAMHATHI B TTpocTpaHcTBe. [IpocTeiimue OK-02

KOOpJAMHATBEl B | 331ayl B KoopJauHaTaxX. PaccTosHue MeXIy IBYyMs 4 OK-OS:

IIPOCTPAHCTBE. | TOUYKAMH, KOOPJIUHATHI CEPEANHBI OTPE3Ka OK-04,

Paccrosnue KomOuHnpoBaHHOE 3aHATHE

MEXIy  JBYyMS

TOYKaMH.

Koopaunarsl

CepeUHbI

oTpe3Ka

Tema 3.2 Copepxanue yueOHOro MaTepuana

BexkTopsbl B | Bexktopel B mpoctpaHcTBe. CrokeHHWE W BBIYUTAHUE

MIPOCTPAHCTBE. BEKTOPOB.  YMHOXXEHHME  BEKTOpa Ha  YHCIO.

VYron mexay | Kommnanapasie BekTtopbl. CKallsipHOE IpOU3BENEHUE

BEKTOPaMH. BEKTOPOB. Paznoxenue BEKTOpa o Tpem 6

CkainsipHoe HEKOMIUIaHapHbIM BekTopaM. KoopauHatel BeKTOpa,

IIPOU3BE/ICHUE CKaJIsIpHOE IPOU3BEACHHUE BEKTOPOB B KOOpAMHATAX,

BEKTOPOB yroil MEXIy BEKTOpaMH, Yrol MeXAy MpsIMOi H
IUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSIMH. YpaBHEHHE
TI0CKOCTH. ['eoMeTpruecKkuil CMbICT OnpeneauTens 2x2
Komb6unupoBaHHoe 3aHsATHE

Tema 3.3 IIpodeccnonanbHO-OPEHTHPOBAHHOE  COJEpPKAHHE

ITpakTuko- (comeprxkaHue NPUKJIATHOTO MOLYJISA)

opueHTHpOoBaHH | KoopauHaTHAsi IIOCKOCTh. Briuncnenue paccTossHui u

bl€ 3aJaYd Ha | IJIOLAAEH Ha IUNIOCKOCTH. KonMuecTBEHHBIE PacyEThI 4

KOOPAMHATHOM | [IpakTHUeckoe 3aHATHE

MJIOCKOCTH

Tewma 3.4 Coneprkanue y4eOHOro MaTepuana

Pemenne 3anmau. | JlekapTOBBI KOOPIWHATHI B MPOCTpaHCTBE. BekTophl B

Koopaunatel u | mpoctpanctBe. ClloO)K€HHE H BBIYMTAaHHE BEKTOPOB.

BEKTOPbI YMHOXeHHe BekTopa Ha uyucio. KomminanapHeie
BeKTOpbl.  CKanspHOE  INPOU3BEINCHHE  BEKTOPOB.
Pa3noxeHnune BekTOpa MO TpPeM HEKOMILJIAaHAPHBIM
BekTopaM. [lIpocreillmne 3amaum B KOOpAMHATax. 2
Koopaunatsl BEKTOpa, pacCTOSHUE MEXK]Y TOYKaMHU,
KOOPJUHATBI CepeHbI oTpe3Ka, CKaJIspHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOPJIMHATAX, YrOJl MEXKAY
BEKTOPAMHM, YroJl MEXAY HPSIMOM M IUIOCKOCTBIO, YTOJ
MEXy TJIOCKOCTSIMU
KonTponbhas pabota

Paznen 4. 40 OK-01,




OcHoBBI
TPUTOHOMETPH
u.
Tpuronomerpu
yecKkHne
GyHkumnu

Tema 4.1

Tpuronomerpuy
eckre (OYHKIMH
IIPOU3BOJIHLHOTO
yria, qucha.
Pagnannas u
rpajaycHas Mmepa

Conepxanue yueOHOTO MaTepuaia

Panuannas mepa yrna. [IoBopoT TOYkM BOKpYr Hayaia
koopauHat. OmnpeneieHne CUuHyca, KOCUHYyca, TaHTeHca
U KOTaHreHca. 3HaKM CHHYyca, KOCHHYyCa, TaHTeHCa U
KOTaHreHca 10 YeTBEPTSAM. 3aBUCHMOCTb MEXKAY
CHHYCOM, KOCHHYCOM, TaHI€HCOM M KOTAHT€HCOM
OJIHOTO U TOT'O K€ yria

yria Kom0uHupoBaHHOE 3aHsATHE

Tema 4.2 Cogneprkanue ydeOHOro Marepraa

OcHoBHbIE Tpuronomerpuyeckue ToxzaecTBa. CHHYC, KOCHUHYC,
TPUIOHOMETPHUY | TAHTEHC W KOTAaHTeHC YIIIOB o H - o. Dopmynbl
ecKue NpUBEICHUS

TOKJIECTBA. Komb6unupoBanHoe 3aHsATHE

Dopmyisl

[IpUBEICHUS

Tema 4.3 Coneprkanue y4eOHOro Marepuana

Cunyc, Cymma u pasHocTh cuHycoB. CyMMa U PasHOCTb
KOCHHYC, KocuHycoB. CHHYC M KOCHHYC JBOWHOro YyrIJa.

TAHI'CHC CYMMBbI

CDOpMy.]'ILI ITOJIOBUHHOTI'O yTJIA. Hp606p330BaHI/I$I CYMMBI

u PasHOCTH | TPUTOHOMETPHYECKUX (YHKIMKA B TPOU3BENEHUE U
JIBYX yTJIOB IIPOU3BEICHUS B CyMMY. Bripaxxenue
Cunyc U | TPUTOHOMETPUUYECKUX  (YHKIMM  4yepe3  TaHTeHC
KOCHHYC MIOJIOBUHHOTO apryMeHTa. [Ipeo6pa3zoBanus
JBOMHOIO yIJIa. | MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH
Dopmyisl KomOuHmnpoBaHHoe 3aHsATHE

IIOJIOBUHHOTO

yria

Tema 4.4 Coneprxanue yueOHOro MaTepuaia

OyHknuyu, ux | O0nacTe ONpeNeNeHHs ¢ MHOXECTBO  3HAYCHUH
CBOICTBA. byakumii. YETHOCTH, HEYETHOCTh, MEPUOJAUYHOCTH
Crnioco0sl ¢yukuii. CriocoOb! 3a1aHust QyHKIMHA

3a/laHuA KomOuHmnpoBaHHoe 3aHsATHE

byHKIMI

Tema 4.5 Copneprxanue yueOHOro MaTepuaa

Tpuronomerpuy | O0nacTe ONpeaeNeHUs] M MHOXECTBO  3HAUCHHM

ecKkue (QyHKIIHH,
WX CBOHCTBA M
rpaduxu

TPUTOHOMETPUYECKUX YeéTtHOCTS,

(GYHKIHH.
HEYETHOCTh, MEPUOAMYHOCTh TPUTOHOMETPUUYECKUX
¢byukuii. CoiicTBa u rpaduku GyHKIHUN y = cOs X, y =

sin X, y =tg x, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

OK-02,
OK-03,
OK-04,
OK-05,
OK-06




Tema 4.6
[IpeobpazoBanu
e rpa¢uKoB
TPUTOHOMETPHUY
eCKuX (hyHKIMH

Copneprkanue yueOHOTO MaTepuaa

Cxarne U pacTshkeHHe rpa)uKOB TPUTOHOMETPUIECKUX
GYHKIIHA.
IIpeoOpazoBanue
byHKIII

rpa@uKoB  TPUTOHOMETPUUECKHX

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
Onucanue (comeprxkaHue NPUKJIATHOTO MOTYJIS)

IIPOU3BOACTBEH | Mcronb3oBaHue CBOICTB TPUTOHOMETPHUECKUX
HBIX TIPOLECCOB | pyHKIMI B MpohecCHOHANBHBIX 3aauax

c nomouipio | [Ipaktudeckoe 3aHITHE

rpaduKoB

byHKIII

Tema 4.8 Copepxanue yaeOHOTO MaTepuaa

OO6parHbie O6parHble  TpuroHomerpuueckwe  (pynkmuu.  Ux
TPUTOHOMETPUY | CBOMCTBA U IPapUKH

eckue QyHKUMH | KOMOMHUPOBAHHOE 3aHATHE

Tema 4.9 Coneprxkanue ydeOHOro Marepuana

Tpuronomerpuy | YpaBHeHHE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHUE
€CKHe tg X = a, ctg X = a. Pemenue TpUroHOMETPUYECKUX

YPaBHEHHUS U YpaBHEHUU OCHOBHBIX THUIIOB: IpocTeimume

HEPABEHCTBA TPUTOHOMETPUYECKHE  YpPaBHEHUS, CBOJAIIMECH K
KBaJIpaTHbIM, PEIIAEMbIE PA3JI0KEHUEM HA MHOXKUTEIH,
OJIHOPOJHBIE.
IIpocreiimre TPUrOHOMETPUYECKHE HEPABEHCTBA
Komb6uHnpoBaHHOE 3aHATHE.

Tema 4.10 Coneprkanue y4eOHOro Marepuana

Cucremsl Cucremsl IPOCTENIINX TPUTOHOMETPUUECKUX

TPUTOHOMETPHY | ypaBHEHHI

€CKHX Komb6unupoBanHoe 3aHsATHE

yYpaBHEHUU

Tema 4.11 Coneprkanue y4eOHOro MaTepuana

Pemenne 3anmau. | [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKCHHIA.

OCHOBBI Pemienne  TpUTrOHOMETPHUYECKMX  YpPAaBHEHUH  H

TPUTOHOMETPHH. | HEPABEHCTB B TOM UHUCIIE C HCIIOJIb30BAHUEM CBOMICTB

Tpuronomerpuy | GpyHKIHH.

eckue QpyHKIUH

KonrponsHas pabora

Pazneu S.

KoMmuiekcHble

yucaa

Tema 5.1 Coneprxanue yueOHOro MaTepuaa

KommnekcHbie [Tonstue  xommiaekcHoro  yucna.  CompspkeHHbIE
qucia KOMIUIEKCHBIE ~ YHCJIa,  MOAYJIb M apryMeHT

KOMIIJICKCHOI'O 4YHCJIa. d)opMa 3allMCU KOMIIJICKCHOI'O

quciaa (reomeTpuyeckas, TPUTOHOMETPHYECKas,

anreOpamveckas). ApudMeTnueckue JCUCTBUSA €




KOMIIJICKCHBIMH YU CJIaMH

KoMmOuHUpOBaHHOE 3aHATHE

Tema 5.2 Coneprkanne y4eOHOro MaTeprasa
IIpumeHeHune BeinonHenue pacyeToB € MOMOIIBK) KOMIUIEKCHBIX
KOMILIEKCHBIX yuces. [Ipumepsl HCTI0Ib30BaHUS KOMILIEKCHBIX YHCET 4
qrces [TpakTrueckoe 3aHsATHE
Pasznea 6. 40
IIpousBoanas
bynkuuu, ee
NpUMeHeHHe
Tema 6.1 Copepxanue yaeOHOTO MaTepuaa
[Tonstue OnpeneneHue  4MCIOBOW  IOCIEAOBATENbHOCTH U
MIPOU3BOAHOM. CIIOCOOBI ee 3aaHus. CsoiicTBa YHCJIOBBIX
Dopmyiibl U | IOCIeA0BaTEIbLHOCTEH. Onpenenenue npejena 2
npaBuia H0CJIEI0BATENBHOCTH. Beruucnenue IIPEJEIIOB
auddepeHMpo | mocae10BaTeIbHOCTEH. [Tpenen ¢byHKIMK Ha
BaHUS O0eckoneunoctu.  Ilpenen  ¢yHKIMM B TOUKe.
[Mpupamenne aprymenta. Ilpupamenne ¢GyHKIHMN.
3amaud, MNPUBOJALIME K IOHATHUIO IPOU3BOJHOM.
OnpeneneHue NPOU3BOJHONW. AJITOPUTM  OTBICKAHMS
MPOU3BOIHOM
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.2 Copepxanue yueOHOro MaTepuana
[TpousBoHbIE DopmyIbl Qg epeHIpOBaHusI. [IpaBuiia 6 OK-01,
CYMMBI, QG epeHIMpOBaHUs OK-02,
pa3HOCTH KomOuHMpoBaHHOE 3aHATHE OK-03,
IPOM3BEACHUS, OK-04,
4aCTHOTO OK-05,
Tema 6.3 Copepxanue yaeOHOTO MaTepuana OK-06
IIpousBoaHbIe Onpenenenne  cnoxnHoil  ¢ynxmuu. IIpomsBonHas
TPUTOHOMETPUY | TPUTOHOMETPHUUECKHUX GyHKIHIA. [IpousBoHas
€CKUX (DYHKLIMH. | CIIOKHOU (QYHKIIUN 6
[IpousBoaHast KoMOuHHpOBaHHOE 3aHSTHE
CJI0)KHOM
byHKIUM
Tema 6.4 Coneprxanue yueOHOro MaTepuaia
IonsTue O | [lonsstme  HempepwsiBHOM  ¢yHkmum.  CBoiicTBa
HCUPCPLIBHOCTH | genpepbIBHOM byHKIMN. Cas3b MEXITY 2
byHKIMM. HENPEPBIBHOCTBIO U AUPPEPEHIUPYEMOCTBIO (HYHKIIHH
Merton B TOYKE. AJTOPUTM pELIEHUs HEPABEHCTB METOJOM
HHTCPBAIOB MHTEPBAJIOB
Komb6unupoBanHoe 3aHsaTue
Tema 6.5 Coneprkanne y4eOHOT0 MaTeprana
['eomerpruecku | ['eoMeTpuYecKuid CMBICT TNPOU3BOJHON (YHKIMU —

i 1 pusndeckuit
CMBICII

yIJI0BOM  KOA(PGUIMEHT KacaTelnbHOH K rpaduky
(GyHKLIMU B TOUKE. YpaBHEHUE KacaTelbHOH K rpaduky




IIPOU3BOIHOM (GyHKIMU.  AJFOPUTM  COCTABJICHHS  ypaBHEHMs 4
KacatelbHOU K rpaduky hyHKInu y=f(X)
KoMmOuHMpOBaHHOE 3aHSTHE

Tema 6.6 Conepxanne yaeOHOTO MaTepuaa

Dusnyeckui Ousnueckuil (MEXaHUYECKUI) CMBICI MPOU3BOJHOU —

CMBICII MI'HOBEHHAsi CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IPOM3BOMHON B | [IpakTHUECKOE 3aHSTHE 2

npodeccruoHalb

HBIX 3aJla4ax

Tema 6.7 Cogneprkanue ydeOHOro Mareprana

Monoronnocts | Bozpacranue u yObiBaHHE (YHKIHMH, COOTBETCTBUEC

byHKINN. BO3pacTaHus M yObiBaHUS ~ (QyHKOMHM ~ 3HAKY

Touku npousBogHoW. IloHsATHE  NPOM3BOJHOM  BBICUIETO 4

IKCTpEMyMa NOpsIJIKAa, COOTBETCTBME 3HaKa BTOPOMl IPOU3BOJHOU
BBINTYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpE3Ke.
3ajaun  Ha MakcuMyM U MuHUMYM. [lonsATtue
aCHMIITOTBI, CIOCOOBI MX OIpeneneHus. AJIropuT™M
UCclieIoBaHus (YHKLUU U IOCTPOEHMs ee rpaduka c
MOMOIIBIO TPOU3BOTHOU. J[poOHO-TMHEHAs HyHKIUS
Komb6unupoBanHoe 3aHsATHE

Tema 6.8 Coneprkanue ydeOHOro Marepuana

Hccnenosanne

. HccnenoBanne  (yHKIMM HAa  MOHOTOHHOCTH M

byHKIMiI u 4
MOCTPOCHHE TPa(UKOB.

IOCTPOCHHE

rpaduKos KomOunupoBanHoe 3aHstue

Tema 6.9 | ConepxaHue yueOHOTO MaTepHaa

Haubonpmee wu | HaxoxaeHue HaMOONBIIEr0 ¥ HAMMEHBIIETO 3HAYEHUN

HauMEHbIIee ¢GyHKIMHE, mNOCTpoeHHe TpapuKOB MHOTOUIEHOB C 2

3HauYEHUs MCII0JIb30BaHUEM allapaTa MaTeMaTH4YeCKOrO aHaIN3a

byHKIMM KombOunnpoBaHHOE 3aHATHE

Tema 6.10 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE  COAEPKAHME

Haxoxnenne (copep:kaHue NPUKJIAAHOIO MOIYJIA)

ontuManeHOro | HauMenbuiee u Haubosblliee 3Ha4YeHHE (PYHKIUN 6

pesynbrata ¢ | [IpakTHueckoe 3aHATHE

MOMOIIbIO

IIPOU3BOJHON B

NPaKTUYECKUX

3aadax

Tema 6.11 Coneprxanue yueOHOro MaTepuaia

Pemenne 3agad. | @opMmyisl " MpaBuJIa g depeHIupOBaHHUS.

IIpounsBoHas HccnenoBanne ¢QyHKIUH C MOMOIIbIO IMPOU3BOJHOM. 2

byHKINH, ee | Hanbomnbiiee 1 HanMeHblIee 3HaueHUs1 QYHKIUU

pUMEHEHNE Konrponbnas padora

Pazpnen 7. 46 OK-01,

MHororpanun OK-02,

KH M Tejaa OK-03,




BpallleHHs
Tema 7.1 Coneprkanue y4eOHOr0 MaTeprasa
Bepiumsbi, [TonsiTue MHOrOrpaHHuka. Ero 3jeMeHTHI: BEpIIWHBI,

pebpa,  rpaHu

pebpa, rpanu. [uaronanb. Ceuenue. Brimykibsie u

MHOTIOIPaHHMKA | HEBBIIYKJIbIE MHOTOTPAaHHUKH
Kom0uHMpoBaHHOE 3aHsATHE
Tema 7.2 Coneprkanue ydeOHOro MaTepraia
[Tpusma, ee | [lonarue npusmel. Ee ocHOBaHus ¥ OOKOBbIE T'paHH.
cocraBisromme, | Boicora mnpusmbel. Ilpsmas u  HaklIoOHHas mpu3Ma.
CeueHue. ITpaBuiibHas npusma. Ee ceuenue
[Ipsmas 1 | KoMOMHUPOBAaHHOE 3aHSATHE
IIpaBWIbHAA
HIPU3MBI
Tema 7.3 Copneprkanue ydeOHOro Marepuaia
[Mapamnenenune | [Napamienenwumnesn, CBOIiCTBa IPSMOYTOJIBHOTO
1, ky0. CeueHue | mapajienenumnesa, KYyO. Ceuenne KyOa,
KyOa, napasuiesienumnena
napannenenune | KoMOMHMPOBAHHOE 3aHATUE
na
Tema 7.4 Coneprkanue y4eOHOro Marepuania

IIupamupa, ee

HI/IpaMI/II[a n ee oneMeHThl. CedeHue ImupaMubl.

cocrapisrome, | [IpaBunpHas nupamuaa. Y ceuyeHHas nupaMuia
CeICHHC. Kom0unupoBanHoe 3aHsaTHe

[IpaBunbHas

nMpamMua.

VYceuennas

nupamua

Tema 7.5 Coneprkanue y4eOHOro MaTepuana

boxoBas u | [Inomaap OGOKOBOM M TOTHOW MOBEPXHOCTH MPHU3MBI,
MOJIHAst UpaMUIbI

MOBEPXHOCTh KomOuHMpoBaHHOE 3aHATHE

MIPU3MBI,

MpaMU/IbI

Tema 7.6 Coneprkanue y4eOHOro MaTepuana

Cummerpust B

CI/IMMeTpI/Iﬂ OTHOCHUTCJIIBHO TOYKH, pr[MOfI, IIJIOCKOCTH.

KyoOe, Cummetrpust B KyOe, mapajUielenunene, mpusMe,
napajelienune | mupamue

ae, npusme, | KoMOMHIpOBaHHOE 3aHATHE

UpAMUJIE

Tema 7.7 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE  COAEPKAHME
ITpumepsl (copep:kaHue NPUKJIATHOIO MOIYJIA)

CUMMETpUHL B

CumMeTpHs B IPUPOJE, ApXUTEKTYpPE, TEXHUKE, B OBITY

npodeccuun
[TpakTHueckoe 3aHsATHE
Tema 7.8 Coneprkanne y4eOHOT0 MaTeprana
IIpaBunpHBIE IlonsiTe mNpaBWIBHOTO MHOTOrpaHHuKa. (CBOMCTBa
MHOTOTPAaHHHWKHU | MPaBUJIbHBIX MHOTOIPaHHUKOB

OK-04,
OK-05,
OK-06




, IX CBOMCTBa

[IpakTrueckoe 3aHATHE

Tema 7.9 Coneprkanue y4eOHOr0 MaTeprasa

[Mumuanp, ero | Humuaap w  ero oanementhl. CedeHue IWIMHJIPA
COCTaBJIAIOMIKE. | (Iapa/uleIbHOE OCHOBaHMIO U ocH). Pa3Beprka
Ceuenue HUAJIUHAPA

HUIUHAPA Kom0unupoBaHHoe 3aHATHE

Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
Konyec, ero | (comep:kaHue MPUKJIATHOTO MOIYJIs1)

cocraBisromme. | Konyc u  ero osmementhl. CeueHue  KoHyca

CedeHue KoHyca

(mapajuielbHOE OCHOBAaHMIO M IPOXOJALIEE uepes3
BEpILMHY), KOHUYECKHE ceueHus. PazBepTka KoHyca

KomOuHupoBanHoe 3aHstue

Tema 7.11
VY ceueHHbli
koHyc. CeueHue

Copepxanue yueOHOro MaTepuana

VYceuennwnii konyc. Ero oOpasyromas W BbICOTA.
CeueHne yce4eHHOT0 KOHyca

YCEUYEHHOTO KoMOrHMpOBaHHOE 3aHSTHE

KOHYCa

Tema 7.12 Coneprxkanue y4eOHOro Marepuana

[lap u cdepa, | llap u chepa. Bzammuoe pacmonoxenne chepbl u

HUX CE€UYCHUA

wiockocTu. Ceuenue mapa, chepsl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13
IMoustne 00
o0beMe  Tena.
OTHolIeHHE
00BEMOB

MOAOOHBIX TEI

Cogepxanue yueOHOTro MaTepuala

00 O06bem
MPSIMOYTOJIbHOTO Tapayuienenunena. O0beM npusMbl U

[Tonsitue obpemMe  Tea. Ky0a WU

mwmHapa. OTHomieHne O00BEMOB TOJOOHBIX — TEI.

FGOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA 3-ro nmopsaakKa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.14 Coneprxanue yueOHOro MaTepuaia

Obnemer 1| O6bveMsl nupamuabl 1 KoHyca. O0beM mapa. [lnomanu
TLIoram HOBEPXHOCTEH Ten

MOBEPXHOCTEH | KoMGUHMpOBAHHOE 3aHSTHE

Tell

Tema 7.15 Copneprxanue yueOHOro MaTepuaia

KomOunanmu KomOuHamu reomeTpruueckux Tel

MHOTOTPAaHHUKO | [IpakTHdeckoe 3aHATHE

B U Ten

BpallleHus

Tema 7.16 Coneprkanue y4eOHOro MaTepuana

I'eomerpryeckn | Mcronp3oBanre KOMOWHAIIMA MHOTOTPAHHUKOB M TEJ

€ KOMOWHAanUu
Ha MPaKTHUKE

BpalllCHUA B IPAKTUKO-OPUCHTUPOBAHHBIX 3aadax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.17
Penrenue 3amad.
MHororpaHHuk
51 51 Tena

BpaIllCHUS

Conepxanue yuaeOHOro MaTepraia

OO0BeMBI U TUIOMIAIM TTOBEPXHOCTH MHOTOTPAHHUKOB U
TEeJI BpAILlCHUS

Konrponsnas padora




Pa3nex 8. 14
IlepBooOpa3na
s QpyHKOUH, ee
NpUMeHeHHe
Tema 8.1 Copepxanue yaeOHOTO MaTepuaa OK-01,
[TepBooOpa3Hast | 3amauya O BOCCTAHOBICHMM 3aKOHA JIBMDKCHMS IO OK-02,
byHKINN. U3BECTHOM  cKopocTu. lloHsATHE HMHTErpHUpOBAHUS. OK-03,
[TpaBuiia O3zHakoMJIeHHE c MOHSATHEM UHTErpasa u OK-04,
HaXO0XJICHUS nepBooOpaszHor s pynkuu y=f(x). Pemenue 3amau OK-05,
NEpBOOOPA3HBIX | HA CBSA3b IEPBOOOpA3HOM H €€  MPOM3BOIHOM, 2 OK-06
BBIUMCJICHHE NEpBOOOpa3HON [UIsl JaHHOW (DYHKIIHH.
Tabnmuna ¢opmyn s HAaXOXKACHUS IEPBOOOPA3HBIX.
W3yueHue npaBuiia BEIUMCIEHUS 1EPBOOOPa3HOM
KomMmOuHupoBanHoe 3aHsTHe
Tema 8.2 Cogneprkanue ydeOHOro Marepraa
[Tnomane 3amauyn, NPUBOASIIME K TMOHITHIO ONPEAeNCHHOTO
KPUBOJIMHEHHON | MHTErpajia — O BBIYMCIICHUU TUIOIIAIN KPUBOJIMHEHHOM
Tparneuuy. Tpameuuu, O nepeMmemieHun  Toukd.  [loHsTHE
dopmyna OIIPEACIIEHHOIO  WHTErpasa. I'eomerprueckuii  u 2
Herorona — | ¢u3MUeCKU  CMBICI  OIPENEJICHHOIO0  MHTEerpaia.
JleiiOHuma ®opmyna Hetotona— JleiiOnuma
KomOunnpoBanHoe 3aHsaTue
Tewma 8.3 Cogepxanue yueOHOro MaTepuana
Heonpenenenn | [lonsiTue HeonmpeaeneHHOTO HHTETpala
13171 ¥ | KoMOMHUPOBAaHHOE 3aHATHE 2
ONpeAEeICHHBIN
MHTETpaJibl
Tewma 8.4 Coneprkanue y4eOHOro MaTepuana
[TonsiTue 00 | ['eoMeTpuYeCcKHil CMBICI ONPECICHHOTO HHTEerpalia
onpeacneHHOM | KoMOMHUpOBaHHOE 3aHSTHE 2
UHTErpajie  Kak
MJI0IATN
KPUBOJIMHEHHON
Tpaneuuu
Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
OmnpeneneHHbll | (copep:kaHHe MPUKJIATHOTO MOTYJIs)
UHTETpal B | ['eoMeTpruecknii CMBICII ONPEEICHHOTO HWHTErpaa.
KU3HH ®opmyna Hetotona - JleitOHuma.
Pemenne 3amad Ha IpUMEHEHHME UWHTETpayia s
BBIUMCIICHUS PU3NYECKUX BEJTMYMH U TIOIAAei 4
IIpakTHueckoe 3aHsATHE
Tema 8.6 Coneprkanne y4eOHOr0o MaTeprana
Pemenne 3amau. | [lepBooOpasznass  ¢ynkuuu. IlpaBuna HaxoxXaeHUS
ITepBooOpa3Has | mepBooOpa3HbiX. Ee mpumeHeHue 2

byHKIHIH, ee
IpUMEHEeHHE

Konrponbnas padora




Pazpnen 9. 18

Crenenu "

KOPHH.

Crenennas

byuxkuus

Tema 9.1 Copepxanue yaeOHOTO MaTepuaa

Crenennas IlonsiTe KOpHS N-OM CTENEHU M3 JECUCTBUTEIBLHOIO

INZINILE ¢ | uncma. PyHkIMH y = VX HX CBOWCTBA M TpaduKH.

CBOMCTBA CBolicTBa KOpHA N-0i CTENIEHU 4
KomOunmnpoBaHHoe 3aHATHE

Tema 9.2 Cogneprkanue ydeOHOro Mareprana

ITpeobpasoBanu | [IpeoOpazoBaHue HPpPALMOHAIBLHBIX BHIPAXKCHUI

¢ BbIpaXeHHH ¢ | KoMOMHUPOBaHHOE 3aHATHE 4

KOPHSIMH  n-oi OK-01,

CTENEHU OK-02,

Tema 9.3 Copepxanue yueOHOTo MaTepuana OK-03,

CaolicTBa [Tonsatue cremeHn ¢ JIOOBIM  PaLlMOHATIBHBIM OK-04,

CTEIECHU ¢ | mokazaresneM. CTeneHHble (YHKLMH, MX CBOWCTBA HU OK-05

palMOHAIBHBIM | rpaduKu 2

u Komb6unupoBanHoe 3aHsATHE

JICCTBUTEIIbHBI

M IOKa3aTeJsIMU

Tema 9.4 Copepxanue yueOHOro MaTepuana

Pemenne PaBHOCWIIBHOCT ~ MpPALIMOHAIBHBIX  ypaBHEHUH H

UppallMOHAIbHEI | HEpaBEeHCTB.  MeToasl WX  pelleHus.  PemieHue

X YPaBHEHHH M | UppalMOHAJIBHBIX YPAaBHEHHUN U HEPABEHCTB 6

HEPABCHCTB KomOunmnpoBanHoe 3aHsATue

Tema 9.5 Coneprkanue y4eOHOro MaTepuana

Crenenn u | Onpenenenue creneHHoi ¢yHkuuu. Mcnonb3oBaHue ee

KOPHH. CBOICTB IIpU PEUICHUH YPAaBHEHHUH U HEPABEHCTB 2

Crenennast KoHTponsHas paboTa

byHKIISA

Pa3znen 10. 18

Iloka3aTenbHa

1 GyHKIUA

Tema 10.1 Coneprxanue yueOHOro MaTepuaia

ITokasarensHas | CTemneHb C IIPOU3BOJIBHBIM JENCTBUTEIBHBIM OK-01

byHKIHS, ee | mokazateneM. OrmnpenesieHue MOKa3aTeNbHOW (DYHKIHMH, 0 K-OZ,

CBOICTBa ee cBoiicTBa M rpaduk. 3HAKOMCTBO C NPUMEHEHUEM OK-OS,
nokasarenbHOM (GyHKIUH. PelieHune mnoka3aTelbHbBIX 4 OK- 04’
ypaBHEHUN (QYHKIHMOHAIBHO-TPAPUUECKUM METOJIOM OK- 05’
Komb6unupoBanHoe 3aHsaTue

Tema 10.2 Coneprxanue yueOHOro MaTepuaa

Pewenne Pemienne  mokasaTenpHBIX — YPABHEHUHM  METOAOM

MOKA3aTeNbHBIX | ypaBHMBAHMS IOKa3aTeslel, METOJOM BBEACHUS HOBOM

YPAaBHEHMH U | IEPEMEHHOH, (YHKIIMOHATHHO-TPAPUUECKUM METOIOM. 8




HEPaBEHCTB Pemienune noka3aTenbHbIX HEPABEHCTB
[IpakTrueckoe 3aHATHE
Tema 10.3 Coneprkanue yaeOHOT0O MaTepuaa
Cucremsl Pewenne cucreM nokasaTenbHbIX YPaBHEHUI
noKa3aTelbHbIX | KoMOMHMpPOBaHHOE 3aHSTHE 4
ypaBHEHUI
Tema 10.4 Copneprkanue ydeOHOro Marepraia
Pemenne 3ana4. | Pemienne  mokas3aTeNpHBIX — YpaBHEHHH  METOAOM
[ToxaszaTenbHas | ypaBHMBaHHs IOKa3aTelell U METOIOM BBEICHHS HOBOM
byHKLMsA nepeMeHHoil. Perienne nokaszaTenbHbIX HEPABEHCTB 2
Konrponbnas padora
Paznen 11. 30
Jlorapu¢gmnsi.
Jlorapudpmmuuec
Kasi pyHKUMS
Tema 11.1 Copepxanue yueOHOro MaTepuana
Jlorapudpm Jlorapupm uumcna. JlecATHYHBIE W  HATypaTbHBIN
yucla. JorapuQMbl, YUCIIO €
Hecstuanpiii v | KoMOMHUPOBaHHOE 3aHSTHE 4
HaTypaJbHbII
Jorapudmel,
YUCIIO €
Tema 11.2 Copepxanue yueOHOro MaTepuana
CaolicTBa Cgoiicta norapudmon. Onepanus JorapuMUpOBaHUSI.
aorapu(mMoB. Komb6unupoBanHoe 3aHsATHE 6
Oneparnust
sorapudMupoBa OK-01,
— OK-02,
Tema 11.3 Coneprxanue yueOHOro MaTepuaia OK-03,
Jlorapudmuueck | Jlorapudmuueckas: QyHKIHS U ee CBOMCTBA OK-04,
asg ¢yHkius, ee | KoMOMHMPOBAHHOE 3aHATHE 4 OK-05
CBOMCTBA
Tema 11.4 Coneprkanue ydeOHOro MaTepuana
Pemenue [TonsTue norapupmuueckoro ypapHeHHs. Omneparys
TOTapuMUYECK | norenmmpoBanms. TpH OCHOBHBIX METONA DELICHHS
UX YPABHEHUH U | jorapupMudecknx  ypaBHEHHH:  (DYHKIMOHAIHHO-
HCPaBCHCTB rpagpuyeckuii,  METOA  MOTEHLUUPOBAHMS,  METOJ 8
BBEJICHHS HOBOM mepemeHHou. Jlorapudmuyeckue
HEPABEHCTBA
KomOunmpoBaHHoe 3aHsATHE
Tema 11.5 Coneprxanue yueOHOro MaTepuaa
Cucremsl Anroputm peleHns CUCTEMBI YpaBHEHUM.
norapumMuueck | PaBHOCHIIBHOCTh  JIOrapu(MHUYSCKUX  YpaBHEHUH U
WX YPaBHEHUH | HEPaBEHCTB 2

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 11.6

IIpodeccnoHAIbHO-OPMEHTHPOBAHHOE  COAEPKAHME




Jlorapupmer B

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

pupoIe u | [Ipumenenne norapudma. Jlorapudmudeckas crupaib

TEXHUKE B npupojie. Ee MmaremaTnueckue CBONCTBA 4
[IpakTuueckoe 3aHsTHE

Tema 11.7 Conepxanue yaeOHOTO MaTepuaa

Pemenne 3anmau. | Jlorapudpmuueckass QyHkuus. Pemenwe mpocTenmmx

Jlorapudmsr. Jorapu(pMUUECKUX ypaBHEHHM 2

Jlorapudmuueck | Konrponsuas pabora

ast QyHKIusA

Pasznmea 12. 10

MHo:xecTBa.

DJ1eMeHThI

Teopuu rpagos

Tema 12.1 Copneprkanue ydeOHOro Marepuaia

MHoxecTBa [lonsitue muoxkectBa. IlogMHOXkecTBO. Omnepanuu ¢
MHO>KECTBaMHU 2
Kom06unupoBaHHoe 3aHsATHE

Tema 12.2 IIpodeccnonanbHO-OPEHTHPOBAHHOE  COJEpPKAHHE

Onepaunun C | (comep:xaHue MPUKJIATHOTO MOIYJIs1)

MHO’KECTBaMU Onepauuu ¢ MHOXECTBaMHU. PelieHune NpUKIaJAHBIX
3amau 2
[TpakTrdeckoe 3aHsATHE

Tema 12.3 Coneprkanue y4eOHOro Marepuania

I'padsr [Tonsitre rpada. CsasubId rpad, AepeBo, MUK rpad Ha
IUIOCKOCTH 4
[TpakTuueckas pabota

Tema 12.4 Copepxanue yueOHOro MaTepuana

Pemenne 3anau. | Omeparuun ¢ MHOkecTBamu. OTHMCaHHe peaTbHBIX

MHoxecTBa, CUTYaIIMH ¢ IOMOIIBI0 MHOKECTB. [IpumeHenue rpagon

[padel W WX | K pEMICHUIO 33729 2

IPUMEHEHHE KonrtponsHas pabora

Pasznen 13. 26

DJ1eMeHThI

KOMOHMHATOPHK

U, CTATUCTUKH

" TeOpUuM

BePOSITHOCTEH OK-01,

Tema 13.1 Coneprkanne y4eOHOro MaTepuana OK-02,

OcHOBHBIE [lepecTaHOBKH, pa3MeIlIEHUs], COUETAHUSI. OK-03,

TOHATHS 4 OK-04,

KOMOMHATOPUKH | KoMOGHHHPOBAHHOE 3aHATHE. OK-05

Tema 13.2 Coneprkanne y4eOHOT0o MaTeprana

CoOmiTHE, CoBMeCTHBIE M HECOBMECTHBIE COOBITHs. TeopeMbl O

BEPOATHOCTH BEPOATHOCTH CYMMBbI COOBITHH. Y CIIOBHAsI BEPOATHOCTb.

COOBITHS. 3aBuCHMMBIE W HeE3aBUCHMBIE COOBITHS. Teopembl 0O

Cnoxenue U | BEPOATHOCTH MPOU3BEACHUS COOBITHIA. 4




YMHOXEHUE Komb6unupoBanHoe 3ansatue
BEPOSATHOCTEM
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME

BeposarHocts B

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

npodeccuonans | OTHOCHTENbHAS —YacTOTa COOBITHS, CBOMCTBO €€

HBIX 3a7]a4ax YCTOMYHMBOCTH. Cratuctuueckoe olpeziesieHue
BeposATHOCTH. OIIeHKa BEPOATHOCTH COOBITHSA 4
[TpakTdeckoe 3aHsATHE

Tema 13.4 Coneprkanue ydeOHOro Marepraia

JuckperHas Buasl cioyuaiineix BenuuuH. OnpeneneHue AUCKPETHOM

CilyJaiiHas CIy4YallHOM  BEJIMYMHBI. 3aKkoH  pacnpeneneHus

BEJIMYMHA, JUCKPETHOM Clly4aiiHOM BenuuyuHbl. Ee 4ucinosble 4

3aKOH €€ | XapaKTEepUCTUKH

pactipenesieHust | KoMOMHMPOBaHHOE 3aHATHE

Tema 13.5 Copneprkanue ydeOHOro Marepraia

3anaun Bapuanuonnsiii psia. [Tonuron 4actotr u rucrorpamma.

MaTeMaTu4ecko | CTaTHUCTUYECKUE XAPAKTEPUCTUKH pAa HAOII0JaeMbIX

U CTaTHCTUKU JNAaHHBIX
KoMOHHHPOBaHHOE 3aHATHE 4

Tema 13.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpP:KAHME

CocraBiieHue (coaep:kaHue MPUKJIATHOTO MOXYJIA)

TabIMIL u | [leppuunas o0OpaboTKa CTAaTUCTUYECKUX  JaHHBIX.

auarpamMMm  Ha | 'paguueckoe  ux  mpexacrasieHue.  Haxoxnaenue

IIPaKTHUKE CPEIHUX XapaKTEPUCTHUK, HAOIIOAAEMbIX JaHHBIX 4
IIpakTHueckoe 3aHsATHE

Tewma 13.7 Copepxanue yueOHOro MaTepuana

Pemenue 3agau. | DnemeHTsl KoMOMHaTOpHKU. CoObITHE, BEPOSTHOCTD

ONEMEHTHI coObITus. Cllo’)KeHNE U YMHOXKEHHE BEPOSITHOCTEH

KoMOuHaTOpuKH | KouTtponbHas pabora 2

, CTaTUCTUKU U

TEeopuun

BEPOSATHOCTEN

Pasznen 14. 28

YpaBuenus u

HEePaBeHCTBA

Tema 14.1 Cogepxanue yaeOHOTO MaTepuana

PaBHOCHMNIBHOCT | PaBHOCHIIBHOCTH YpaBHEHUI u HEPaBEHCTB. OK-01,

b ypaBHeHHMH U | Ompenenenus. OCHOBHBIE TEOPEMBI PABHOCHIBHBIX OK-02,

HEPaBEHCTB. nepexofax B YpaBHEHHMSX H HepaBeHCTBax. OOmme 4 OK-03,

OOmue MeTOIBI | METOABI PEIICHUs] YPaBHEHHIA: MEpexoji OT PaBEHCTBA OK-04,

peleHus (GyHKUIMH K paBEeHCTBY apryMEHTOB JJIsI MOHOTOHHBIX OK-05,
GyHKLIMH, METOJ pa3jokKeHUs Ha MHOXKHUTEIH, METOJ OK-06
BBEJCHUS HOBOW  IepeMeHHOW, (YHKIMOHAIBHO-
rpaduyeckuit METoq
Komb6unupoBanHoe 3aHsaTHe

Tema 14.2 Coneprkanne y4eOHOT0 MaTeprana




['paduaeckuit
METOJ peIICHUs

OOmue MeToabl pelIeHUuss HEepaBEeHCTB: MEPexXol OT
CpaBHEHHUS 3HAYCHHH (DYHKIMI K CpaBHEHHUIO 3HAYCHUHN

YPaBHEHMI, apryMEHTOB JUId MOHOTOHHBIX ()YHKLIMH, METOA
HEPaBEHCTB UHTEPBAIOB, (DYHKIHMOHAIBHO-TPapUUECKUA  METOA. 4
['padguueckuii  MeTon  peUIeHUs  ypaBHEHUH U
HEPABEHCTB
KomOuHupoBanHoe 3aHsTHE
Tema 14.3 Coneprkanue ydeOHOro MaTepraia
VpaBuenusa  u | OnpeneneHue  Moayis. PackpeiTue  Momyns IO
HEpaBeHCTBAa ¢ | onpeneneHuto. [Ipocreiine ypaBHEHUS U HEPaBEHCTBA
MOJyJIeM ¢ MonyineM. IIpumeHeHne paBHOCHIIBHBIX NEPEXOA0B B 4
ONpECICHHBIX THUIAX YPaBHEHUII M HEPABEHCTB C
MOJlyJIEM
KomOuHupoBanHoe 3aHsTHe
Tema 14.4 Coneprkanue ydeOHOro MaTepraia
VYpaBuenuss U | 3HAKOMCTBO ¢ napamerpoM. IIpocreiiine ypaBHeHuUs u
HEPAaBEHCTBA C | HEPaBEHCTBA C MapaMeTPOM 6
napaMeTpamu KomOunmnpoBanHoe 3aHsATHe
Tema 14.5 IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEpPKAHHE
CocraBneHue u | (coaepikaHue MPUKJIATHOTO MOTYJIs1)
peleHue Pemienue  TEKCTOBBIX  3a7a4  MPO(ECcCHOHATBHOTO
npodecCuoHaIb | COAepIKaHuUs 8
HBIX 3a1a4 ¢ | [IpakTuyeckue 3aHATHS
HOMOILBIO
ypaBHEHU I
Tema 14.6 Coneprkanue yaeOHOro MaTepuaa
Pemenne 3amau. | OOmpe MeToOAbl pEIICHHWsS ypaBHEHWH. YpaBHEHHUS U
VYpaBHEHUs M | HEpPAaBEHCTBA C MOAYJIEM U C apaMeTpamu
HEPaBeHeTEa IIpakTHueckoe 3aHsATHE 2
IIpomexyTounas arrecTauus (JK3aMeH) 6
Bcero: | 340
3aouHas popma oOydeHus
HanMenopan Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE U ObLe ®opmup
npodeccuoHaILHO-OPUEHTHPOBAHHOE), yemble
He pa3iaesioB U M
Ten naﬁopaTopng U MPaKTHYeCKHEe 3aHATHS, 4acoB KoMIIeTe
NPHUKJIATHON MOAYJIb (MPH HAJTHYHMH) HIUHU
1 2 3 4
OcHoBHoOe coJepKaHue
Pa3nes 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 29 o1
Tema 1.1 Copneprxanue yueOHOro MaTepuaa 8§: 0 2'
Ilens w 3agauu | ba3oBble 3HAHUA M YMEHHA 10 MaTeMaTUKe B 1 OK-0 3'
MaTEMAaTUKH npo¢eCCHOHATIBLHON U B IOBCEAHEBHOM JIESTEIHHOCTH. OK-0 4'
npu  OCBOCHHMH | KoMOMHUpPOBaHHOE 3aHSTHE OK-05,
CICHHAIBHOCTH | CamMocTOATeJbHAsI padoTa 00y4aromuxcs: 4 OK-OG,
Tema 1.2 Copepkanue y4eOHOTO MaTepuaia OK-07,
Uucna u | JIelcTBUS HAJ TOJIOKUTEIBHBIMU W OTPULATEIbHBIMHU




BBIUMCIICHHUS.
Breipaxxenuss wu

YHCJIaMU, OOBIKHOBEHHBIMH U JECATUYHBIMU JIPOOSMHU.
HetictBust co cremneHs MU, (GOPMYNBl COKPAIIEHHOTO

npeoOpa3oBaHUsl | YMHOXKEHUS.

Komb6unupoBanHoe 3aHsatue

CamocrosiTesibHAsi padoTa 00yYaAKOIIMXCS: 4
Tema 1.3. IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE
['eomerpuss Ha | (cogepskaHHe NMPUKJIATHOTO MOIYJIsS)
IJIOCKOCTH Bunel miuockux ¢Guryp v ux miomais.

[IpakTUKO-OpHEHTUPOBAHHBIE  33Jayd B Kypce

FeOMETPHUH Ha INIOCKOCTH

CamocrosiTesibHAsi padoTa 00yYaAOIIMXCS: 4
Tema 1.4 Copepxanue yaeOHOTO MaTepuaa
[TponienTHBIC [TpocTble IPOLEHTHI, pa3HbIe CIIOCOOBI UX BBIYHUCICHUS.
BBIUMCJICHUS CrnosxHble MPOLIEHTHI

CamocrosiTesbHAsi padoTa 00yYaAOIIMXCS: 4
Tema 1.5 Copepxanue yueOHOro MaTepuana
VYpaBuenus  u | JIuneiiHble, KBapaTHbIE, TPOOHO-TMHEHHBIE YPaBHEHUS
HEPAaBEHCTBA ¥ HEPaBEHCTBA

CamocrosiTe/ibHasA padoTa 00y4YaroUIUXCS: 4
Tema 1.6 Copepxanue yueOHOro MaTepuana
Cucrembl CrocoObl  pemieHusi CHCTEM JIMHEHHBIX YpPaBHEHHIA.
YpaBHEHUN u | [lonstus: matpuna 2x2 u 3x3, onpeaeauTeab MaTpUILb.
HEPABEHCTB Merton Taycca. Cucrembl HEIMHEHHBIX YpaBHEHUM.

CucreMbl HEpaBEHCTB

CamocrosiTe/ibHasi padoTa 00y4YalOIIUXCH:
Tema 1.7 Copepxanue yueOHOro MaTepuana
Bxonnoit Boruncnenuss u  mpeoOpazoBaHus. YpaBHEHUS H
KOHTPOJIb HEepaBeHCTBA. | eoMeTpus Ha MIOCKOCTH

CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCs: 4
Pa3pnen 2 IlpsiMble U JIOCKOCTH B POCTPAHCTBE 25
Tema 2.1. Copneprxanue yueOHOro MaTepuaa
OcHoBHbIE [Tpenmer ctepeomerpun. OCHOBHBIE HOHSTHUS (TOUKa,
MTOHATHUSA npsiMasi,  IUIOCKOCTh,  NMpOCTpaHCcTBO).  OCHOBHBIE 1
CTEPEOMETPUHU. | AaKCHOMBI CTEepEOMETPHUH. [lepecekaromuecs,
Pacnonoxenne | mapamiensHble W CKpelIMBaromuecs npsmeie. [Ipu3Hak OK-01,
MIPSIMBIX M | M1 CBOMCTBO CKpeIIMBAKOIMUXCS NpsAMbIX. OCHOBHBIE OK-03,
IJIOCKOCTEN IPOCTPAHCTBEHHBIE (PUTYPHI. OK-04

CamocrosiTeibHAast padoTa 00y4arOIMXCs: 4
Tema 2.2. Coneprkanue yaeOHOTO MaTepuaa
[Mapannensnoct | [apamnensHble TpsMass W IUIOCKOCTh. OmpeneneHue.
b npsmbIx, | [IpusHak. CgoiicTBa (c JIOKa3aTEIbCTBOM).
pSIMOH u | [TapamnensHble 1wiockocTd. Ompenenenue. I[IpusHak.
IJIOCKOCTH, CpoiictBa (C [0Ka3aTenbCTBOM). Terpa’ap U ero
IJIOCKOCTEMN anemeHThl. [lapannmenenunen W ero  3JIEMEHTHI.




CBolicTBa MPOTHUBOMOJIOKHBIX TpaHEH M JuaroHajien

napamienenunena. Iloctpoenne ceuenunit. Pemenue
3ajad.
CamocrosiTesibHAsi padoTa 00yYAKOIIMXCS: 4
Tema 2.3. Copepxanue yaeOHOTO MaTepuaa
[Mepnennukynsp | Ilepnennukynsipusie npsmele. [lapannensHbie npsmele,
HOCTB IIPSIMBIX, | MEPICHIUKYIISIPHBIC K MJIOCKOCTH. [Tpusnak
npsIMO U NEePIEeHIUKYIIPHOCTH npsiMOi u IJIOCKOCTH.
IJIOCKOCTH, JHokazatenbctBo.  IlepneHaukymnsip W HakJIOHHas.
IJIOCKOCTEH [lepnieHnuKynspHBIE IJIOCKOCTH. [Tpuznak
NEePIEeHIUKYIIPHOCTHU TIOCKOCTeH. Jloka3zaTenbeTBo.
PaccrosHus B mpocTpaHCcTBE
CamocrtosiTeibHast padoTa 00y4YaOImMXCcs:
Tema 2.4. Copneprkanue ydeOHOro Marepuaia
Teopema o Tpex Teopema o Tpex mnepneHAuKyispax. Jloka3aTeabCTBO.
HCPHCHIMKYIAD | yron MEXAY NpPSIMOM M IUIOCKOCTBIO. YTOJI MEXKIY
ax IJIOCKOCTSIMU
CamocrosiTe/ibHasA padoTa 00yYarOIIUXCS:
Tema 2.5. IIpodeccrnoHaTILHO-OPUEHTUPOBAHHOE  COJEPKAHME
[TapamnensHele, | (cogep:kaHHe MPUKJIATHOTO MOITYJIsA)
NEPIEHIUKYIIAP | AKCHOMBI CTepEOMETPHH. [lepnieHIUKYISIPHOCTD
HBIE, OpsIMOM U TUIOCKOCTH, MapauIebHOCTh IBYX MPSIMBIX,
CKPELIMBAIOIIME | TIEPHEHIMKYISPHBIX IUIOCKOCTH, MEPIEHAUKYISIPHOCTD
Csl IIpsIMBIE IIJIOCKOCTEN
CamocrosiTe/ibHasA padoTa 00yYalOUIUXCS: 4
Tema 2.6. Cogepxanue yueOHOro MaTepuana
Pemenne 3anad. | Pacronoxenue npsMbIX U MJIOCKOCTEH B MPOCTPAHCTBE.
[Tpsimbie U | [lepneHIUKYISIpHOCTh W TAPAJUIENBHOCTDh TMPSAMBIX H
IUIOCKOCTH B | miockoctei. CKpermuBaromuecs npsmble
MIPOCTPAHCTBE CamocrosiTejibHasi padoTa 00y4YaloUIUXCs: 4
Pa3nen 3. KoopauHaTsl 4 BEKTOPBI
14
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
JlexapToBbI JexapToBbl KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiimme 1
KOOpAMHATBl B | 33J1ayl B KOOpJAWHATaX. PacCTosSHHE MEXIy IBYMS OK-02,
IPOCTPAHCTBE. | TOUKAMH, KOOPIHHATHI CEPEIHHbI OTPE3Ka OK-03,
Paccrosinue CamocrosiTebHasi pa6oTa 00yYaroIuXCs: OK-04,
MEXIy  JBYyMS
TOYKaAMH. 4
Koopaunarst
CEpEIUHBI
oTpe3Ka
Tema 3.2 Coneprkanne y4eOHOT0 MaTeprana




BekTopsl B

Bektopel B mpocTtpancTBe. ClioKE€HHE W BBIUMTAHUE

IPOCTPAHCTBE. | BEKTOPOB.  YMHOXEHHE  BEKTOpa  Ha  YHUCIO.
Yron Mexny | Kommianapusie BekTOpbl. CKaJsIpHOE TPOU3BEACHUE
BEKTOpaMH. BEKTOPOB. Paznoxenue BEKTOpa IO TpeM
CkansipHoe HEKOMIUIaHapHbIM BekTopaM. KoopauHatel BeKTOpa,
IIPOU3BEICHUE CKaJISIpHOE IPOU3BEACHUE BEKTOPOB B KOOpAMHATAX,
BEKTOPOB yroJl MEXIy BEKTOpaMH, Yrojl MeXAy HpsIMOd H
IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH. YpaBHEHHE
IUI0CKOCTH. ['eoMeTpuuecKkuii CMbICI ONpeneauTeNs 2X2
CamocrosiTesbHAasi padoTa 00yYaOIIMXCS: 4
Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
[TpakTuko- (conep:kaHue NPUKJIATHOTO MOAYJIS)
OpHEHTHPOBaHH | KoopaHMHATHAs IUIOCKOCTh. BrruncieHue pacCcTosiHUN U
bl€ 3aJa4d Ha | IJIOLIAAEH Ha IIOCKOCTH. KonnuecTBEHHbIE pacyeThl
KOOpIMHATHOW | [IpakTHUYeCKOe 3aHSTHE
IJIOCKOCTH 1
Tema 3.4 Cogepxanue yueOHOro MaTepuana
Pemenne 3anad. | [lekapToBbl KOOpAMHATHI B MPOCTPaHCTBE. BekTopsl B
Koopaunatel ¥ | mpoctpancTBe. CIIOKEHHE | BBIYMTAHHE BEKTOPOB.
BEKTOPbI YMHOXeHHe BekTopa Ha uyucio. KomminanapHbie
BeKTOpbl.  CkansipHO€  NPOU3BEIAECHHE  BEKTOPOB.
PaznoxxeHne BekTOpa MO TpEM HEKOMILJIaHAPHBIM
BekTopaMm. Ilpocreiimme 3agaun B KOOpAMHATAX.
KoopnuHaTsl BekTopa, paccTOSIHHUE MEX]y TOYKaMHU,
KOOPJIMHATbI cepeluHbI OTpe3Ka, CKaJIIpHOE
IPOM3BECHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY
BEKTOpaMHM, YroJl MEXIYy MNPAMON M IUIOCKOCTBIO, Yroj
MEXy TIIOCKOCTSIMH
CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCs: 4
Pa3nes 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckune GyHKIuu 42
Tema 4.1 Coneprxanue yueOHOro MaTepuaia
Tpuronomerpuy | Pannannas mepa yria. [IoBopoT TO4kHM BOKpYr Havaja
eckre (QyHKIUM | koopauHat. OnpeseseHue CUHyca, KOCHHYCa, TAHTeHCa 1
IIPOU3BOJLHOIO | U KOTaHr'eHca. 3HaKu CHHYCA, KOCHHYCA, TaHTeHca M
yria, YKMCJIa. | KOTAaHT'€HCa TI0 YeTBEPTSAM. 3aBUCHMOCTb MEXIY OK-01,
Pagnannas W | cuHycOM, KOCHHYCOM, TaHI€HCOM W KOTaHT€HCOM OK-02,
rpagycHas Mepa | OJHOTO U TOTO XkKe yria OK-03,
yria CamocrosiTesibHas padoTa 00yYarOIIUXCS: OK-04,
OK-05,
Tema 4.2 Copepxanue yueOHOro Marepuana OK-06
OcHOBHBIE Tpuronomerpuueckue Toxaecrsa. CHHYC, KOCHHYC,
TPUTOHOMETPHY | TAHFEHC W KOTaHTeHC yrioB o u - o. Dopmynsl
ecKue IpUBEICHUS
TOXECTBA. CamocrosiTeibHAast padoTa 00y4arOIMXCs:
Dopmyisl 4

MMPUBCACHUA




Tema 4.3

Cunyc,

KOCHHYC,
TAHT'€HC CYMMBI

u pasHOCTH
JIBYX yTJIOB
Cunyc u
KOCHHYC

JIBOMHOTO yTJIA.

Copneprkanue yueOHOTO MaTepuaa

CymMma HM pa3HOCTh CHHYCOB.
KocuHycoB. CHHYC U KOCHHYC
®opmynsl ToJg0BUHHOTO yria. [IpeobpazoBanus cymmbl

Cymma U pa3HOCTH
JIBOMHOTO  yIJIa.

TPUTOHOMETPUYECKHX (YHKIUH B MPOU3BEICHHE U

IIPOU3BEICHUS B CyMMYy. Beipaxenue
TPUTOHOMETPUUYECKMX  (PYHKIMH  4epe3  TaHTEHC
IIOJIOBUHHOTO apryMeHTa. ITpeoGpazoBanus

MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI

Dopmyiist CamocrosiTesibHAsE pad0oTa 00yYAKO M XCS:
MIOJIOBUHHOTO

yriaa

Tema 4.4 Copepxanue yaeOHOTO MaTepuana

DOyHKINH, ux | Ob6nactb ompeneiaeHUuss UM  MHOXKECTBO  3HAYCHUU
CBOMCTBA. ¢ynkunii. YETHOCTH, HEYETHOCTb, MEPHOAUYHOCTD
Crioco6b1 ¢ynkuunit. CriocoOsI 3aganust GyHKIUH

3a/1aHus CamocrosiTeibHas padoTa 00y4arOIMXC:

byHKIMi

Tema 4.5 Copneprxanue yueOHOro MaTepuaia

Tpuronomerpuy | OGnacTb ONpPENEICHUS H  MHOXECTBO  3HAYCHUI
eckue (pyHKINH, | TPUTOHOMETPHYECKUX GyHKIHH. YeéTHoCTS,
UX CBOMCTBA M | HEYETHOCTh, MEPHOAUYHOCTh TPUTOHOMETPUYECKUX

rpaduku ¢ynkuunii. CoiicTBa 1 rpaduku QyHKIHHA y = COS X, ¥ =
sin X, y =tg X, y = ctg X.
CamocrosiTesibHas padoTa 00yYarOIIUXCSH:
Tema 4.6 Cogepxanue yueOHOTo MaTepuana
ITpeoOpasoBann | Cxkatue M pacTshiKeHUE rpa)uKOB TPUTOHOMETPHUICCKUX
e rpaduKoB | GyHKIIHH.
TpuroHomerpud | [IpeoOpa3zoBanue  rpadukoB  TPUTOHOMETPHUECKUX
eckux QyHKIMA | QyHKIUH

CamocrosiTeibHas padoTa 00y4arOmMXCs:

Tema 4.7
Omnucanue
MIPOU3BOJICTBEH
HBIX TIPOIIECCOB

IIpodeccnoHaAIbLHO-OPHEHTHPOBAHHOE  COAEPKAHME
(copep:kaHue NPUKJIAAHOIO MOIYJIA)

Hcnonb3oBanue CBOICTB TPUTOHOMETPUUECKUX

(GyHKIMH B MpoQecCUOHANBHBIX 3a/1a4ax

c oMouIeI0 | CamocTosiTeJIbHAsE pad0oTa 00y4aromuxcs:

rpauKoB

byHKIMI

Tema 4.8 Coneprxanue yueOHOro MaTepuaa

OO6patHsble OOpatHpie  TpuroHomerpuueckue  ¢yHkuuu. Ux
TPUTOHOMETPHY | CBOWCTBA M TpadUKu

eckue QyHKIMH | CaMoCcTOATeIbHAS Pa6oTa 00y4aromUXCs:

Tema 4.9 Coneprxanue yueOHOro MaTepuaa

TpuronomeTpuy | YpaBHeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHUE
ecKue tg X = a, ctg X = a. PeleHne TPUTOHOMETPUYECKUX

yYpaBHEHHUS U

ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCf/'IHJHe




HEpaBEHCTBA

TPUTOHOMETPUUECKHE ypaBHEHUS, CBOJAIIMECH K
KBaJIpaTHBIM, pEIIaeMble Pa3IoKEHHEM Ha MHOXKHUTEIH,
OJIHOPOJHBIE.

[Ipocreiimune TpUroHOMETpUYECKHE HEPABEHCTBA

CamocTtosiTe1bHast padoTa 00y4YaOIMXCs: 4

Tema 4.10 Copepxanue yaeOHOTO MaTepuaa

Cucremsl Cucremsl IPOCTEHIINX TPUTOHOMETPUUYECKUX

TPUTOHOMETPHUY | YPaBHCHHIM

CCKUX Komb6unupoBanHoe 3ansatue

ypaBHEHUH

Tema 4.11 Coneprkanue ydeOHOro MaTepraia

Pemienne 3anmau. | [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKCHHIA.

OCHOBBI Pemienne  TpUrOHOMETPUYECKMX  YPABHEHUH  H

TPUTOHOMETPHH. | HEPABEHCTB B TOM UHUCIIE C HCIOJb30BAaHUEM CBOMCTB

Tpuronomerpud | GpyHKIHH.

eckue QyHKuun | CamocTosiTebHAst paGoTa 00y4aroImuXCs:

Pasznea 5. Kommiekcubie yuc/ia 6

Tema 5.1 Coneprxkanue ydeOHOro Marepuana

Komnuekchsie [lonsitue  komruiekcHoro  yucia.  ComnpsbKeHHbIE

yuclia KOMIUIEKCHBIE ~ 4YMCJIa,  MOJAyJIb W apryMeHT 1
KOMIUIEKCHOro yucia. dopma 3amucH KOMIUIEKCHOTO
qucna (reometpuyeckas, TPUTOHOMETPHYECKas,
anreOpamveckas). ApudMeTHUecKHe JCUCTBUSA C
KOMIUIEKCHBIMU YHCIIAMU
Komb6unupoBaHHoe 3aHsATHE

Tema 5.2 Coneprxkanue y4eOHOro Matepuana

[Tpumenenue BeimonHeHne pacyeToB € MOMOIIBI0  KOMIUIEKCHBIX

KOMIUIEKCHBIX yucen. [Ipumepsl HCHOIb30BaHNS KOMIUIEKCHBIX YHCEN

qucen CamocrosiTeibHas padoTa 00y4arOImMXCs:

Pa3nen 6. [IpousBoanas pyHkium, ee npuMeHeHne 40

Tema 6.1 Coneprkanue y4eOHOro MaTepuana

ITonsTue OnpeneneHue  4MCIOBOW  IOCIEAOBATENbHOCTH U

IIPOU3BOTHOM. cnocoObl  ee  3amaHus.  CBoiicTBa  YHCIIOBBIX

Dopmybl U | IOCJIeA0BaTEILHOCTEH. Onpenenenue npezaena 2

npaBuIIa MOCJIEI0BATEIbHOCTH. Brruncnenue MIpeieioB OK-01,

T depeHIMpo | mociIeI0BaTeIbHOCTEM. [Ipenen byHKIIIHN Ha OK-02,

BaHUS O6eckoneuHoctu. Ilpenen  ¢yHKIMM B TOUKe. OK-03,
[Tpupamenune aprymenta. [lpupamienue QyHKIHH. OK-04,
3amaud, MPUBOMALIME K IIOHATHUIO IPOU3BOJHOM. OK-05,
Onpenenenue NPOU3BOJHOW. AJTOPUTM  OTBICKAHMS OK-06
IIPOU3BOTHON
CamocrosiTe1bHas padoTa 00y4arOIIMXCH: 4

Tema 6.2 Coneprkanne y4eOHOT0 MaTeprana

IIpounsBoaHBIE Dopmyisl b hepeHIpOBaHUS. [IpaBuna

CyMMBI, b depeHIIMPOBaHUS

pa3HOCTH CamocTtosiTe1bHas padoTa 00y4alOIMXCs:




IMPOU3BCACHUA,

YacTHOTO
Tema 6.3 Coneprkanne y4eOHOr0 MaTepuraa
ITponsBoaHbIE Omnpenenenne  cnoxnol  ¢yaxmuu. I[IpomsBonHas
TPUTOHOMETPUY | TPUTOHOMETPUUECKHUX (byHKINHA. [IpousBoaHas
€CKUX (DYHKIMH. | CIIOKHOU (QYHKIMH
[Ipoussoanas CamocrosiTesbHAasi padoTa 00yYaAOIIMXCS:
CII0’)KHOH
byHKIUHA
Tema 6.4 Coneprkanue y4eOHOro Marepuaia
Tonstue O | Ilonsstme  HempepbiBHOM ~ ¢yHkuum.  CBoiicTBa
HCUPCPBIBHOCTH | gerpepbIBHOM byHKIMY. Cas3b MEXTYy
byHKIHH. HENPEPbIBHOCTHIO U TUPPEepeHIIMPYEMOCTBIO0 (PYHKIIUH
Meton B TOYKE. AJTOPUTM pEHICHHS HEPABEHCTB METOJOM
UHTCPBATIOB UHTEPBAIOB
CamocrosiTe1bHAst padoTa 00y4yalOmMXcs:
Tewma 6.5 Coneprkanue y4eOHOro MaTepuana
I'eomerpuyecku | ['eomeTpuueckuil CMBICIT MPOU3BOIHOM (QYHKIMH —
i n pusndeckuil | yrimoBod  KOA(pQUIMEHT KacaTeabHOH K rpaduky
CMBICT GbyHKIIMM B TOUKe. YpaBHEHHE KacaTeIbHOW K rpaduky
IIPOU3BOHOU (GyHKIMU.  AJTOPUTM  COCTABJICHHS  ypaBHEHMs
KacaTeabHOHU K Tpaduky pyHkuun y=f(x)
CamocTrosiTe1bHAsA padoTa 00y4YalOmMXCs:
Tema 6.6 Copepxanue yueOHOro MaTepuana
duznvecku Ousnyeckuil (MEXaHUYECKUH) CMBICI MPOW3BOTHON —
CMBICI MI'HOBEHHasi CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t)

MPOU3BOAHON B

IIpakTHueckoe 3aHsATHE

npodeccruoHab

HBIX 3aJ]a4ax

Tema 6.7 Copnepxanue yueOHOro Marepuana

Momnoronnocts | Bozpactanue u yObIBaHWE (YHKIMH, COOTBETCTBHE

GbyHKITHIH. BO3pacTaHMd M yObIBaHUS  (QYyHKIOMM  3HAKY

Touku npousBogHoW. IloHsATHE  NPOM3BOAHOM  BBICLIETO

IKCTpEMyMa NOpsIIKA, COOTBETCTBHE 3HAaKa BTOPOM IPOU3BOJHOU
BBIYKJIOCTH (BOTHYTOCTH) (YHKIMU Ha OTpE3Ke.
3amaun  Ha MakCUMyM W MHUHUMYyM. [lonsTue
aCUMITOTHI, CIOCOOBI HMX OIpeneiaeHus. AJIrOpUTM
uccienoBaHusl (QYHKIUMU U TOCTPOEHUsl ee rpauka c
MOMOIIbIO IPOU3BOAHOMN. J[poOHO-TMHEHHAS PyHKIIMS
CamocrosiTeibHast padoTa 00y4YaOImMXCs:

Tema 6.8 Coneprxanue yueOHOro MaTepuaa

HUccnenosanue

. HccnenoBanne  (yHKIMM Ha  MOHOTOHHOCTH U

Gy 1 HOCTPOCHHE TPAPHUKOB.

MOCTPOEHUE

rpaduKoB CamocTtosiTeibHAsA padoTa 00y4yalomMXxcs:

Tema 6.9 | Coneprkanue yueOHOro Marepuania




HaubOosnpmee wu

Haxoxnenne HanOOJBIIETO ¥ HAUMEHBIIETO 3HAYECHUI

HauMEHBIIICe (GYHKIMA, TOCTPOCHHE TpapUKOB MHOTOUYJICHOB C
3HAYEHUS HCIIOJIb30BAaHUEM ariapaTa MaTeMaTHYeCKOrO aHaIHN3a
GyHKIMM CamocrosiTesibHAsi padoTa 00yYAKOIIMXCS: 4
Tema 6.10 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE  COJdEPKAHHE
Haxoxnenue (conep:kaHue NPUKJIATHOTO MOAYJIS)
onTuManbHOro | HauMenbuiee u HaubOosbllee 3HaYeHHE (PyHKIUU
pesynbrata € | [IpakTHyecKoe 3aHATHE
MOMOIIbIO 1
MPOU3BOAHON B
MPAKTUYECKHUX
3aza4ax
Tema 6.11 Copepxanue yaeOHOTO MaTepuana
Pemenne 3anmay. | opmybl U paBuiIa Qg epeHIMpOBaHUS.
[IpousBoaHas UccnenoBanue (yHKIUH ¢ TOMOIIBIO TPOU3BOIHOM.
byHKIIH, ee | Hanbonbiiee u HauMeHblIIee 3HaUeHUsT QYHKIIUU
MPUMEHEHUE CamocrosiTeibHas padoTa 00y4alOIMXCs: 4
Pa3znen 7. MHOrorpaHHUKHU M TeJIa BpaleHUs 70
Tema 7.1 Coneprkanue y4eOHOro Marepuana
Bepmmunsl, ITonssTne MHOrOrpaHHuka. Ero 3jeMEeHTBHI: BEpIIWHBI, 2
pebpa,  rpanu | pebpa, rpanu. Juaronamp. Ceuenue. Boinmykibie u
MHOIOTPaHHHMKA | HEBBIMYKIIbIE MHOTOTPaHHUKH
CamocrosiTesibHast padoTa 00yYarOIIUXCH: 4
Tema 7.2 Coneprkanue y4eOHOro MaTepuana
[Tpusma, ee | [lonsatue mpusmbl. Ee ocHOBaHMs M OOKOBBIE TpPaHU.
cocrapisromue, | Bercora npusmbel. IlpsMas ¥ HakiIOHHasg mpuU3Ma.
CEueHue. [TpaBunbHas npusma. Ee ceuenue
Hpsimast 1 | CamocrosiTeJbHasi padoTa 00y4aromuxcs:
MpaBUJIbHAS 4 OK-0L,
MIPU3MBI OK-02.
Tema 7.3 Coneprkanue y4eOHOro MaTepuana OK-03
[Tapamnenenune | [Mapamnenenumnes, CBOIiCTBa PSIMOYTOJIBHOTO OK-0 4'
1, ky0. CedyeHue | mapajienenurne/a, KyO. Ceuenue KyOa, OK-OS,
KyoOa, napajuiesenumneaa OK-06,
napajuienenune | CamocrositeJibHasg padora 00y4aromuxcs: 4
na
Tema 7.4 Coneprxanue yueOHOro MaTepuaia
IMupamupa, ee | [lupamuma w ee dsmeMeHTh.. CeueHWE MHPAMUJIBL.
cocrapisironue, | IIpaBunpHas nupamuaa. Y cedeHHas MUpaMuIa
CCUCHHE. CaMmocTosiTe1bHasi padoTa 00y4alomMXCs:
IIpaBunpHas 4
nUpaMuIa.
VYceueHHas
nupamMuia
Tema 7.5 Coneprxanue yueOHOro MaTepuaa
boxkosas u | [nomanas GOKOBOW W TIOJTHOW MOBEPXHOCTH IPH3MBI,




noJiHada

ImUupaMuabl

MTOBEPXHOCTh CamocrosiTesibHAsi padoTa 00yYaAKO M XCS:
MIPU3MBI,
MUPAMU/IBI
Tema 7.6 Copepxanue yaeOHOTO MaTepuaa
Cummerpuss B | CUMMETpHsI OTHOCHTEIILHO TOYKH, IPSMOH, TNIOCKOCTH.
KyoOe, Cummerpuss B Ky0e, mTapaienenurene, IMpusMe,
napajulelienue | mUpaMujIe
ae, npusme, | CamocrosiTeIbHasi padoTa 00y4arommxcs:
nupaMue
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
[Tpumepsr (conep:kaHue MPUKJIATHOTO MOIYJIA)
cumMmerpuii B | CUMMeTpHsl B IPUPOJIE, ApXUTEKType, TEXHUKE, B OBITY
npodeccuun

[TpakTHueckoe 3aHsATHE

CamocrosiTesbHas padoTa 00y4arOUUXCs:
Tema 7.8 Cogepxanue yueOHOro MaTepuana
[TpaBunbHBIC [TonssTue mnpaBuiabHOrO MHOrorpaHHuka. CBolicTBa
MHOTOTPaHHHUKH | MPaBUIHHBIX MHOTOTPaHHUKOB
, IX CBOMCTBA [TpakTyeckoe 3ansaTue

CamocrosiTe/ibHasA padoTa 00y4YaloUIUXCs:
Tema 7.9 Copepxanue yueOHOTo MaTepuana
[Mumuanap, ero | Humuaap u  ero osnementhl. CedeHue UWIMHIpA
coCTaBsIONME. | (MapajuleTbHOE OCHOBaHMIO W ocHM). Pa3Beptka
Ceuenue HUIMH]IpA
HUIMHIpa CamocrosiTe/ibHasA padoTa 00y4YalOIIUXCS:
Tema 7.10 IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Konyc, ero | (cogeprkaHue NPUKJIATHOIO MOILYJIS)
cocrapisrome. | Konyc wu  ero  snementel. (CeueHue  KOHyca

Ceuenue koHyca

(mapannenbHOE OCHOBAaHUIO U TMPOXOAsIIee uepe3
BEpILKHY), KOHUYECKHe cedeHus. Pa3BepTka koHyca

CamocrosiTe/ibHasi padoTa 00y4YalOUIUXCS:

Tema 7.11
YcedeHHslit
koHyc. Ceuenue

Coneprkanue y4eOHOro MaTepuana

VYceuennslii koHyc. Ero oOpasyroomas u BbICOTA.
CeueHne yce4eHHOTo KOHyca

YCEYEHHOI'0 CamocrosiTeibHas padoTa 00y4arOmMXCs:

KOHYycCa

Tema 7.12 Coneprkanue y4eOHOro MaTepuana

Hlap wm codepa, | [lap u chepa. Bzaumuoe pacmonoxenue chepbl u

HUX CEUYCHUA

wiockocTH. CedeHue 1mapa, chepsl

CamocrosiTeibHast padoTa 00y4YarOIMXCs:

Tema 7.13
IMoustHe 00
o0BeMe Tena.
OTtHolIEHnE

00BEMOB

CogepxaHue yaeOHOT0O MaTepuana

00 0O0beM
IpSIMOYTOJIBHOTO Tapayuenenumnena. O0beM IpU3Mbl U

[TonsiTue o0bemMe  Tena. Kyba U

nunuHApa. OTHomeHHe Oo0BEMOB TMOJAOOHBIX — TeI.

['eomeTpuyeCKnd CMBICI ONPEAEIIUTENS 3-T0 OpAIKa




MOJI0OHBIX Te CamocrosiTesibHAasi padoTa 00yYaAO M XCS: 4
Tema 7.14 Coneprkanue y4eOHOr0 MaTeprasa
Obbembl 1 | O6bembl mupaMus! 1 koHyca. O6beM mapa. [lnomanu
ILTOIIa I MOBEPXHOCTEH Tel
TOBEPXHOCTEH | CamocTosTenbHAs PaGOTa 00YHAIOMMXCH:
TeI
Tema 7.15 Conepxanue yaeOHOTO MaTepuaa
Komb6unanmu KomOuHanmu reoMeTpuuecKux Tes
MHOTOTPaHHUKO | CamMocTosiTe/IbHAsE padoTa 00y4aloImuXxcs:
B u Ten
BpallleHus
Tema 7.16 Conepxanrie yaeOHOTO MaTepuaa
I'eomerpuyecku | Mcnonb3oBanre KOMOWHAIIMA MHOTOTPAaHHUKOB M TEJ
€ KOMOMHALUU | BPAICHHUS B MPAKTUKO-OPUECHTHPOBAHHBIX 3a/1a4ax
Ha IMPAaKTHUKE [TpakTHyeckoe 3aHsATHE 1
Tema 7.17 Cogepxanue yueOHOTro MaTepuala
Pemenune 3anay. | OObeMBbl U TUIOMIAN TTOBEPXHOCTH MHOTOTPAaHHHKOB H
MHoOrorpanHuK | Ten BpamieHUs
u u Tena | CamocrosiTeIbHAsA padoTa 00ydyaromuxcs:
BpalIeHUs 4
Pa3nen 8. [lepBooOpa3nas pyHKUMH, ee IPUMEHEHH 26
Tewma 8.1 Copepxanue yueOHOTo MaTepuana
ITepooOpa3Has | 3ajaua O BOCCTAHOBJICHHUHM 3aKOHA JBHIKCHHUS 110 OK-01,
GyHKINH. M3BECTHOM  CKOpocTH. lloHsiTHE WMHTErpHpOBaHUS. 1 OK-02,
[TpaBuna O3zHakomiieHHE c MOHATHEM UHTETpaia | OK-03,
HaXO0X/IEHUs nepBooOpaszHoit ansa pynkuuu y=f(x). Pemenue 3amau OK-04,
NepBOOOPA3HBIX | HA CBSA3b MEPBOOOpa3sHOM W €€  TPOU3BOIHOM, OK-05,
BBIUUCIIEHHE NEepBOOOpa3HOM A JaHHOM (YHKIMH. OK-06
Tabmuna ¢opmMyn Ans HaXOXKACHUS TEPBOOOPA3HBIX.
W3yueHne mpaBuiia BEIYUCICHUS TIEPBOOOpa3HON
CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCs: 4
Tema 8.2 Coneprkanue y4eOHOro MaTepuana
ITmomans
KPUBOJIMHEHHOH | 3a/auy, mpuBogAmME K MOHSATHIO OMpPEICICHHOTO
Tparcnum. UHTErpaja — O BBIYMCICHHUHU IIJIOMIAAU KPUBOIMHEHHON
dopmyia Tpameuuu, O nepeMemeHud  Toukd.  [lonsTue
HproTona ~ | ompenenéHHOrO0  MHTErpaia. ['eomerpuueckuit u
Jletibnyma (Gusnueckuif  CMBICT  ONPENEICHHOTO  UHTErpana.
®opmyna HetoTona— JleitOnua
CamocrosiTe1bHast padoTa 00y4alOMXCs: 4
Tema 8.3 Coneprkanne y4eOHOT0 MaTeprana
Heonpenenenn | [loHsTHE HEONIPeIEIEHHOTO HHTETpaIa
Bl 1 | CamocTosiTeIbHAS padoTa 00y UIMXCS 4
OnpeaeIeHHbIN
WHTETPaIbI
Tema 8.4 Coneprxanue yueOHOro MaTepuaa




IMousTHeE 00

['eomeTpuyeckuii CMBIC OMPEECICHHOTO HHTErpaia

onpeAcieHHOM | CamocTosiTe/IbHAsE padoTa 00y4aloIuXxcs: 4
UHTErpaje Kak
IUIOILAH
KPUBOJIMHEHHON
Tpaneuuu
Tema 8.5 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE  COJEPKAHHE
OnpenencHHblii | (coaepkaHue MPUKIATHOTO MOAYJIs1)
UHTErpal B | ['eomMeTpryecKuii CMBICI ONpelelieHHoro uHrerpana. | 1
JKU3HU ®dopmyna Herotona - JleliOnuna.
Pemienne 3agad Ha [OpUMEHEHME MHTErpajia Juis
BBIYUCIICHUS (PU3MUECKUX BEIWYHH U IUIOMIaIeH
CamocrosiTe1bHast padoTa 00y4YarOImMXCcs: 4
Tewma 8.6 Copepxanue yaeOHOTO MaTepuaa
Pemrenne 3anau. | [lepBooOpasnas Qynkuuu. [IpaBuna HaxoXIeHHS
IlepBooOpasHas | mepBooOpa3ubix. Ee mpumeHeHue
byHKuHuN, ee | CamocTosiTeqIbHASA Pad0Ta 00y4arOIMXCH:
MIPUMEHEHHE 4
Pa3znen 9. Crenenn n kopuu. Crenennasi pyHkumus 17
Tema 9.1 Coneprkanue y4eOHOro Marepuania
Crenennas [TonsiTue KOpHA n-OM CTENEHU M3 JEHCTBUTEIBHOIO 1
yHKIHS, ee | yucna. dynknum y = VX HX cBoifcTBa M TpaduKm.
CBOJCTBa CBoiicTBa KOpHS -0 CTENEHU
CamocrosiTesibHast padoTa 00yYarOIIUXCH: 4
Tema 9.2 Coneprkanue ydeOHOro Marepuana
IIpeobpasoBanu | [IpeoOpazoBaHue HPpPALMOHAIBLHBIX BHIPAKCHUI
¢ BBIpOKCHHH ¢ | CaMoCTOATEeIbHASI Pa6oTa 00yaI0MMXCS:
KOpHSIMH  N-0i 4
CTETICHU
Tema 9.3 Copepxanue yaueOHOTO MaTepuana OK-01,
CaolicTBa [Tonsatne cremeHn C  JIOOBIM  PallMOHATIBHBIM OK-02,
CTEINEHU ¢ | noka3areneM. CreneHHble (QYHKIMM, WX CBOWMCTBAa U OK-03,
pPalUOHANBHBIM | TpadUKH OK-04,
u CamocrosiTe/ibHasi padoTa 00y4YaIOIIUXCS: 4 OK-05
JENCTBUTENbHBI
M TOKa3aTeNsIMU
Tema 9.4 Coneprxanue yueOHOro MaTepuaia
Pemenue PaBHOCHJIBHOCTD ~ UPPALMOHAIBHBIX  YpPaBHEHUU U
UppAlMOHATIbHEI | HEpaBEeHCTB.  MeToael uX  pemieHus.  Pemenue
X YPaBHEHMHM M | UppaIMOHATHHBIX YPAaBHEHHUI U HEPABEHCTB
HEPABCHCTB KomOunmnpoBanHoe 3aHsATHE
Tema 9.5 Coneprxanue yueOHOro MaTepuaa
Crenenn u | Onpenenenue creneHHoi ¢yHkuuu. Mcnonb3oBaHue ee
KOPHH. CBOICTB IIpU PEUIEHUH YPAaBHEHUH U HEPABEHCTB
Crenennas CamocrosiTesibHasA padoTa 00yYarOIIUXCS:
byHKIISA 4




Pazgea 10. [loka3zareabHast pyHKIHS

10

Tema 10.1 Coneprkanue y4eOHOr0 MaTeprasa
[TokasarensHas | CteneHb C MIPOU3BOJIBHBIM  JCHCTBUTEIbHBIM
byHKIIHS, ee | mokazareneM. OmnpeneneHne MmokasareabHOW (QYyHKINH, 1
CBOMCTBA ee cBoiicTBa M rpaduk. 3HAKOMCTBO C NPUMEHEHUEM
MoKa3arenbHOH (YHKIUU. PelieHne moka3aTelbHBIX
ypaBHEHHH ()YHKIMOHAIBHO-TPAPHUUECKUM METOI0M
CamocrosiTesbHAsi padoTa 00yYaAOIIMXCS: 4
Tema 10.2 Coneprkanue ydeOHOro Marepraia
Pemenne Pemienne  mokasarenpHBIX — YPABHEHUHM  METOAOM OK-01,
IIOKa3aTC/IbHBIX | ypaBHUBAHUA IOKa3aTeled, METOJOM BBEICHUS HOBOU OK-02,
YPAaBHEHMH U | IEPEMEHHOH, (QYHKIMOHAIHHO-TPAPHUUECKUM METOOM. OK-03,
HEPABEHCTB Pemenue nokasarenpbHbpIX HEPABEHCTB 1 OK-04,
[IpakTrueckoe 3aHATHE OK-05
Tema 10.3 Copneprkanue ydeOHOro Marepraia
Cucrembl Pemenue cucteM nokasaTeiabHbIX ypaBHEHUN
IIOKa3aTeNlbHbIX | CamMocTOoATeIbHASI padoTa 00y4yaroIuxcs:
yYpaBHEHU I
Tema 10.4 Coneprkanue ydeOHOro Marepuana
Pemienne 3anmau. | Pemienue — mokasaTenbHBIX — YPaBHEHUH — METOAOM
IToxasarenbHas | ypaBHHBaHHS MOKa3aTelei U METOJIOM BBEJIEHUS HOBOM
byHKLusA nepeMeHHoil. Perienue nokaszaTenbHbIX HEPABEHCTB
KonTponbhas padota
Paznes 11. Jlorapugmsi. Jlorapupmuyeckast pyHkuus 18
Tema 11.1 Coneprxkanue yaeOHOro MaTepuasa
Jlorapupm Jlorapupm umcna. JlecATUUHBIE M HaTypaJbHBIN 1
qucia. JorapugMmsl, YUCIIO €
Hecstuunblii ¥ | KoMOMHHPOBaHHOE 3aHSTHE
HaTypaJbHbIN
norapudmsl,
YHCIIO €
Tema 11.2 Coneprkanue y4eOHOro MaTepuana
CaoiicTBa Cgoiictpa norapudmosn. Oneparus JorapuGMupoBaHusl. OR-0L,
norapu(pmoB. CamocrosiTeibHas padoTa 00y4arOmMXCs: 4 gi:gg’
Onepanus '
JorapupmMupoBa OK-04,
st OK-05
Tema 11.3 Coneprkanue y4eOHOro MaTepuana
Jlorapupmuueck | Jlorapudmudeckast GyHKIUS U €€ CBONWCTBA
as Qynkuus, ee | CamocrosiTebHAsi paGoTa 00y4aroIUXCs: 4
CBOMCTBA
Tema 11.4 Coneprxanue yueOHOro MaTepuaa
Pemenue [Tonstre norapudpmmyeckoro ypaBHeHHs. Omeparus
norapupmuueck NOTEHIMPOBAaHUsA. TpU OCHOBHBIX METOAA PEIICHUS

WX YpaBHEHHU U
HEPaBEHCTB

JOTapu(pMHUUECKUX  YpaBHEHMH:
rpadpuveckuif,  MeTox

(GyHKLIMOHATBHO-

MNOTCHIIUPOBAHUA, METOA




BBEJCHUS HOBOW TE€PEMEHHOM.
HEpaBEHCTBA

Jlorapupmuueckue

CamocTtosiTe1bHAast padoTa 00y4YalOImMXCcs:

Tema 11.5 Copepxanue yaeOHOTO MaTepuaa
Cucremsl Anroputm pelieHus CUCTEMBI ypaBHEHUH.
norapumuueck | PaBHOCHIBHOCTh  JIOrapu(MHUYCCKUX  YpaBHEHUH U
WX YpaBHEHUU HEPABEHCTB
CamocTtosiTe1bHast padoTa 00y4YarOImMXCcs: 4
Tema 11.6 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHe
Jlorapu¢pmbl B | (comep:kanue NPHKJIATHOTO MOTYJIs)
pupoe u | [Ipumenenue norapudma. Jlorapudmuyeckas crnupanib
TEXHHUKE B nipupoje. Ee MaTemaTnueckue cBoiicTBa
[TpakTrueckoe 3aHsTHE
Tema 11.7 Conepxanue yaeOHOTO MaTepuana
Pemenne 3anau. | Jlorapudmuueckass QyHkuus. Pemenwe mpocTendmmx
Jlorapugmel. JOTapu(PpMHUECKUX yPaBHEHUI
Jlorapupmuueck | CamocTosTeabHas paboTa 00yJar0IIMXCS:
ast GyHKIUSA
Pa3zpnen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos
Tema 12.1 Copepxanue yueOHOro MaTepuana
MHoxecTBa [Tonsitue muoxkectBa. IlomMuoOxkecTBO. Omneparuu ¢ 1
MHO’KECTBaMHU
CamocrosiTe/ibHast padoTa 00y4YaloIIUXCS:
Tema 12.2 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpPKAHME
Onepanuu C | (comep:xaHue NPUKJIATHOTO MOLYJIs1)
MHO>KECTBaMHU Onepauuu ¢ MHOXeCTBaMHU. PelieHune NpUKIaJAHBIX
3a1a4y
IIpakTHueckoe 3aHsATHE
Tema 12.3 Cogepxanue yaeOHOTO MaTepuana
['padsr [Tonstue rpada. Csa3Hbll rpad, AepeBo, HUKI Tpad Ha
IJIOCKOCTH
I[IpakTuueckas pabora 1
Tema 12.4 Coneprkanue y4eOHOro MaTepuana
Pemienne 3amau. | Onepanm ¢ MHOKecTBamMH. OrmmcaHWe pealbHBIX
MHosxecTBa, CUTYyallUii ¢ MOMOIIbI0 MHOXeCTB. [Ipumenenune rpagos
I'pappl ¥  uX | K pelIeHuro 3a1a4
IIPUMEHEHHE CamocrosiTeibHasA padoTa 00y4arOImMXCs: 4
Paspen 13. DuieMeHTBI KOMOMHATOPUKH, CTATHCTHKH M TEOPUM 17
BEPOSITHOCTEN OK-01,
OK-02,
Tema 13.1 CogepxaHue yaeOHOT0O MaTepuana 0K-03
OcHOBHBIE IlepecTaHOBKH, pa3MEIICHUs], COYETAHUSI. 1 OK-0 4:
TTOHSITHS OK-05
KOMOWHATOPHKH KoMmOnHHUpOBaHHOE 3aHATHE.




Tema 13.2 Coneprkanue y4eOHOro MaTepraa
CoOriTHE, CoBMeCTHBIE M HECOBMECTHBIE COOBITHs. TeopeMbl O
BEPOATHOCTD BEPOATHOCTH CYMMBI COOBITHI. Y CIIOBHAsI BEPOSATHOCTb.
COOBITHS. 3aBUcHMblEe U He3aBUCHMble CcoObITHS. Teopembl 0O
Crnoxenue U | BEpOSITHOCTU IPOM3BEICHUS COOBITHH.
YMHOXKEHHUE CamocTtosiTe1bHasA padoTa 00y4YalOImMXCs:
BEPOSITHOCTEN 4
Tema 13.3 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJEPKAHHe
BeposiTHOCTE B | (comep:KaHue MPUKJIATHOTO MOIYJIS)
npodeccuonans | OTHOCHTENbHAs YacTOTa COOBITHS, CBOMCTBO e¢
HBIX 3aJ]a4ax YCTONYHMBOCTH. CratucTtuueckoe orpezesieHue
BEpOATHOCTH. OLIeHKa BEPOATHOCTH COOBITHS 1
[IpakTyeckoe 3aHATHE
Tema 13.4 Copepxanue yaeOHOTO MaTepuaa
HuckperHas Bunbl cnyyaiiHeix BenuuuH. OnpeeseHne TUCKpPETHON
ciyvaiiHas CIy4yallHOH  BEJIUYMHBIL. 3akoH  pacrnpeneneHus
BEJIMYMHA, TUCKPETHOM ciy4yailHOW BenuuyuHbl. Ee 4ucliOBbIE
3aKOH €€ | XapaKTepUCTUKH
pactpeneiieHust | CamocTosiTeibHasi padoTa o0y4yaommxcs: 4
Tema 13.5 Coneprkanue y4eOHOro Marepuana
3anaun Bapuanuonnsiii psa. [Tonuron 4actor u rucrorpamma.
MaTemMaTuyecko | CTaTHUCTUYECKUE XAPAKTEPUCTUKH psAa HAOII0JaeMBbIX
W CTaTUCTUKU JTAHHBIX
CamocrosiTe/ibHas padoTa 00yYaloUIUXCS: 4
Tema 13.6 IIpodeccnonaibHO-OPMEHTUPOBAHHOE  COJdEP:KAHHE
CocraBnenue (conep:xaHue NPUKJIATHOTO MOAYJISA)
Ta0IHIL u | [lepBuunas o0paboTKa CTaTUCTUYECKUX  JAHHBIX.
auarpamMm  Ha | ['paguueckoe  ux  mpencrasineHue.  HaxoxxaeHue
MPaKTUKE CPEIHMX XapaKTEePUCTHUK, HAOIIOJaeMbIX JaHHBIX
[IpaKTHYECKOE 3aHATHE 1
Tewma 13.7 Coneprkanne y4eOHOro MaTepuana
Pemienne 3amau. | Dnementsl koMOmHAaTOpUKU. COOBITHE, BEPOSTHOCTH
ONeMEeHTbI coObITus. Clio’)KeHHE U YMHOXKEHHE BEPOSITHOCTEH
KOMOMHATOPHKH | CaMOCTOATEILHAS PaGoTa 00yYaIOIIUXCS: 4
, CTaTHUCTUKU U
TEOPHH
BEPOSATHOCTEMN
Pa3nen 14. YpaBHeHHs 1 HEPaBEHCTBA 17
Tema 14.1 Coneprxanue yueOHOro MaTepuaa OK-01,
PaBHOCMIIBHOCT | PaBHOCHMIIBHOCTB ypaBHEHUN U HEPaBEHCTB. 1 OK-02,
b ypaBHeHHMH U | OmpeneneHus. OCHOBHBIE TEOPEMBI PABHOCHIBHBIX OK-03,
HEPaBEHCTB. nepexosax B YpaBHEHMSIX W HepaBeHcTBax. OOmiue OK-04,
OOmue MeToxabl | METO/IbI pellieHHs YPaBHEHHI: MEpeXxoJl OT PaBEHCTBA OK-05,
peLeHus (GyHKUIMH K paBeHCTBY apryMEHTOB JJIs MOHOTOHHBIX OK-06

(I)YHKI_II/II\/'I, MCTOJ PA3JIOKCHUSA Ha MHOXHUTCIIA, MCTOJ




BBCJICHHS HOBOM  TEpPEMEHHOH, (PyHKIIMOHAIBHO-
rpauIecKuii METOJ

CamocrosiTesibHAasi padoTa 00yYaAO M XCS: 4
Tema 14.2 Conepxanne yaeOHOTO MaTepuaa
['padmyeckuit OO0me MeToNbl pEeIIeHUs HEPABEHCTB: MEPEeXoj OT
METOJl PEIIECHUs | CpaBHEHMS 3HAYCHUI (QYHKIMI K CPAaBHEHUIO 3HAUCHUM
YpaBHEHUH, apryMeHTOB JUII MOHOTOHHBIX (YHKUUH, MeTon
HEPaBEHCTB MHTEPBAJIOB, (PYHKIHMOHAIBHO-TpaQUUYECKUII  METOJ.

I'paduueckuii  meTon  pemieHUss  ypaBHEHHMH U

HEPaBEHCTB

CamocTtosiTeibHAasA padoTa 00y4YaOImMXCcs: 4
Tema 14.3 Conepxanue yaeOHOTO MaTepuaa

VpaBuenus  u | Onpenenenue Monyas. Packpeitue MOAynst 1O
HEpaBeHCTBAa ¢ | onpeneneHuto. [Ipocreiinme ypaBHEHNs 1 HEPABEHCTBA

MOJTyJIeM ¢ MoxyneM. [IpuMeHeHne paBHOCHIIBHBIX MEPEXO0B B
OINPENCIICHHBIX THUIIAX YPaBHEHUH W HEPABEHCTB C
MOJTyJIeM
CamocrosiTe/ibHas padoTa 00y4YalOUIUXCS: 6
Tema 14.4 Coneprkanue ydeOHOro Marepuana

VYpaBHenus M | 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiitue ypaBHeHUs U
HEPaBEHCTBA C | HEPABEHCTBA C MTapaMETPOM

napameTpamMu KoMmOnHHMpOBaHHOE 3aHSTHE

Tema 14.5 IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
CocraBineHue U | (cogep:kaHue MPUKJIATHOTO MOTYJIs)

penieHue Pemenue  TekcTOBBIX  3amad  MPOECCHOHATBLHOTO
npoeCCUOHAb | COAEPIKAHUS

HBIX 3a1a4 ¢ | [IpakTuyeckue 3aHATHS
TIOMOIIBIO 1
yYpaBHEHUU

Tema 14.6 Coneprkanue y4eOHOro MaTepuana

Pemenne 3amau. | OOmie MeTOAbl pEIICHHs] ypaBHEHUH. YpaBHEHUS U
VYpaBHeHUss U | HEpPAaBEHCTBA C MOAYJIEM U C TapaMeTpaMH

HEpaBEHCTBA
[TpakTHueckoe 3aHsATHE 1

IIpomexyTounas arrecTanus (JK3aMeH) 6

Bcero: | 340

3. YcioBus peaju3anuy NporpaMMbl Y4eOHOH IHCIUIIIHHBI

3.1. Jlas peanu3anuu NPOrpaMmbl Y4eOHOIl JUCHUILIMHBI TPEIYCMOTPEHBI Cjeaylolue
crenuaabHbIe MOMeIeHNsI:
Kabuner maremaTuku:
OCHAWeHHbIU 000PYO0BAHUEM:
CTOJbI — 12 mT.,
CTyJbs — 24 WT.,
CTOJ | CTYJI IIpenoAaBarens — 1 mir.,
MeJIoBas TIocka — 1 miT.,



TeaeBu30p — 1 mrT.,

KoMmIbtoTep — 1 mr.,

TpuOyHa — 1 mmiT.,

yueOHO-HaTJISTHbIC TTOCOOHS - B QJICKTPOHHOM BUJIE,

3.2. UudopmanmonHoe odecnevyeHue peajnu3anu NporpaMmmbl
3.2.1. OcHOBHbIE TeYaTHbIE M IEKTPOHHbIE W3IAHUSA

1. Boeomonos, H. B. Marematuka. 3agaun ¢ PEIICHUSMU . y9eOHOE MOCOOHME ISl CPETHETO
npodeccuonansHoro oopazosanus / H. B. boromonos. — 2-e¢ u3a., ucnp. u jon. — MoOCKBa :
WznatenscrBo HOpaiit, 2023. — 755 ¢. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-
5-534-16211-0. — Tekcr : anexTpoHHbIi // OOpa3zoBatenbHas miatdopma FOpaiit [caiit]. —
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KOMIIeTeHIH

i

OK-01, YMmenus: Ormenka «5» - «oTangHoy» craButcsd, | OrneHka
OK-02, - yMETh ONEPHPOBATh ecii 00 yUaIOIIHIACS TIOTHO U3JIaraeT | pe3ysIbTaToB
OK-03, IOHATHSIMHE: CTETICHb YHCIIA, MaTtepual (OTBeYaeT Ha BOIPOC), YCTHOTO
OK-04, JIOTaprbM UHCIA; yMEHHE JIaeT MPaBUIILHOE ONPEACIICHUE ompoca
OK-05, ’ OCHOBHBIX ITOHATHI; OOHAPY)KHUBAET

OK-06, BHHOHHHVTB BBIHCIICHHIC MMOHMMaHKHE MaTepraa, MOXKET

OK-07 3HAYCHHII 1 Pe0dpasoBaHus 000CHOBATH CBOM CYXKIEHHS,

BBIPA)KEHUI CO CTENEHAMU U
norapudMamu,
npeoOpa3oBaHus 1poOHO-
palnMOHATBHBIX BBIPAKECHUH;

- YMETh OIIEPUPOBATH
HNOHATUSAMHU: PallMOHATIbHBIE,
UppalnytoHaIbHbIE,
HoKa3aTesbHbIEC, CTEIICHHBIE,
JorapupmMuyuecKue,
TPUTOHOMETPHUUYECKHUE
ypaBHEHHSI U HEPABEHCTBA, X
CHCTEMBI;

- YMETh OIIEPUPOBATH
HNOHATUAMHE: (PYHKIIHS,
HeTpepbIBHAS (YHKIIHSA,
POM3BOJIHAs, IEpBOOOpa3Has,
OIpeieIeHHbI UHTErpal;
yYMEHUE HaXOIUTh
IPOM3BOJIHBIE 3JIEMEHTAPHBIX
GyHKIMH, UCTIONB3Ys
CTIpaBOYHBIC MATEPHAIBI;
WCCJIEN0BATh B IPOCTEHIINX
cinydasix (yHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIINE U HAUMEHbIIIHNE
3Ha4YeHUs QYHKIUN; CTPOUTH
rpauKu MHOTOWJIEHOB C
UCTIOJIF30BaHUEM arlnapaTa
MaTeMaTHYECKOTO aHAIIN3a;
NPUMEHSTH TPOU3BOIHYIO IIPH
pelIeHNH 33129 Ha TBU)KCHUE,
pelaTh MpaKkTUKO-
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HauOOJIbIINE 1 HAUMEHbIIINE
3HAa4YeHHUs, Ha HAXOXKJICHHUE
MyTH, CKOPOCTH ¥ YCKOPEHHS,
- YMETh pelIaTh TEKCTOBBIC
3aJ]au pa3HbIX TUTIOB (B TOM

MPUMEHUTH 3HaHUSI HAa TIPAKTHKE,
IIPUBECTU HEOOXOANUMBIE IPUMEPBI
HE TOJBKO M3
yueOHMKa, HO U CAMOCTOSITEIIEHO
COCTaBJICHHBIE; U3JIaraeT MaTepual
MI0CJIeI0BATENbHO U IIPAaBUIIBLHO C
TOYKHU 3PEHHSI HOPM JIUTEPATYPHOTO
A3BIKA.

Onenka «4» - «XopoIo»
CTaBUTCS, €CIIU 00y4JaroLuiics naer
OTBET, YIOBJIECTBOPSIONINIA TEM K
TpeOOBaHUSAM, YTO M IS OLEHKH
«OTIMYHO», HO AOMycKaeT 1-2
OLIMOKH, KOTOPBIE CaM Ke
UCTIPAaBISieT, © 12 HEOYETOB
[10CJIeI0BATEIbHOCTH U SI3bIKOBOM
oopMIIeHHH U3/1araemMoro.
Onenka «3» -
«yJIOBJICTBOPUTEIBHOY CTABUTCS,
eci oOyJarouiics oOOHapy>KUBaeT
3HaHKE ¥ IOHUMaHUE OCHOBHBIX
MOJIOKECHUN JTAaHHOM TEMBI, HO
U3JaraeT MaTepuall HeToJIHO U
JIOTTyCKaeT HETOYHOCTH B
OTIpeJIeIeHUH TMOHITUH Win
(hopmMynUpOBKE TPaBUI; HE YMEET
JOCTaTOYHO ITyOOKO U
JI0Ka3aTeJIbHO 000CHOBATH CBOU
CYXJIEHUS U IPUBECTH CBOU
MIPUMEPBI; H3JIaraeT MaTepua
HETOoCIeI0BaTeNIbHO U IOMYCKaeT
OLIMOKH B SI3bIKOBOM O(hOpMIIEHUN
U3J1araeMoro.

Onenka 2y -
«HEYOBJIETBOPUTEIILHOY» CTABUTCH,
ecii oOyJaronuiics oOOHapy>KUBaeT
He3HaHHe OoJblIel YacTH
COOTBETCTBYIOILIETO BOIIPOCa
JIOMyCKaeT OLTNOKU B
(hopmMyTupOBKE OMpeeieHnH 1
MIPaBUJI, UCKAXKAIOIINE UX CMBICI,
OecropsI04HO U HEYBEPEHHO
u3JaraeT MaTepHual.

Omenka «2» 0TMEYaeT TaKue




YlcJie Ha IPOLIEHTHI, 10JIU U
4acTH, Ha IBIDKCHHE, padoTy,
CTOMMOCTb TOBapOB U yCIIYT,
HAJIOTH, 3a/1a41 U3 00JIacTH
yIpaBICHUS JINYHBIMU U
CeMeUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHIO 33J1auH,
UCCIIEI0BaTh [OJyYEHHOE
pelLIeHNEe U OLICHUBATh
IPaBJONI0100HOCTh
pe3yibTaToB;

- YMETb OIIEPUPOBATH
HOHSTUSIMU: CPEIHEE
apudmeTnyeckoe, MeuaHa,
HauOoJbIlIee U HAUMEHbLIEE
3HA4YeHus, pa3Max, AUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE
YHCIOBOro HabOpa; yMeHue
U3BJICKaTh, UHTEPIPETUPOBATH
UH(OPMaLIHIO,
IIPEJICTaBICHHYIO B TaOIMIIAX,
Ha MarpaMmax, rpapukax,
OTPaXKAIOIYI0 CBOKCTBA
peabHBIX MTPOLECCOB U
SBJICHU; IPEACTaBIISATh
UH(POPMALIUIO C TTOMOIIIBIO
TaOJIMI U AUarpamu;
UCCJIEIOBATh CTaTUCTHUYECKUE
JTaHHbIE, B TOM YHCJIE C
NPUMEHEHHEM I'paUUeCKUX
METOJIOB U 3JIEKTPOHHBIX
CPEHCTB;

-yMeTb BBIOUpATh
MNOAXOJAIIMM METO IS
pelIeHus 3aJa4i; TOHUMaHNE
3HAYMMOCTH MaTEMaTHKHU B
W3Y4YE€HUU MPUPOJIHBIX U
OOLIECTBEHHBIX MPOIIECCOB U
SBJICHHUI; YMETh PaClIO3HABATh
MPOSIBJIEHUE 3aKOHOB
MaTEMaTUKH B UCKYCCTBE,
YMETb IPUBOJIUTH IPUMEPHI
MaTEMAaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTeMaTH4YeCKON HAayKH;

HEJIOCTATKU B TIOJITOTOBKE, KOTOPHIE
SIBIISTFOTCS CEPhE3HBIM
MPENSTCTBUEM K YCIIEITHOMY
OBJIAJICHUIO TTOCIIETYIOIINM

MaTepUaAJIOM.

«5» - 85-100% BepHbIX
OTBETOB

«» - 69-84% BepHBIX
OTBETOB

«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u meHee

OueHka «5» - «OTJIMYHO»
BBICTABIIIETCS 00Y4aIOIIEMYCsl, €CITN
JEMOHCTPHUPYIOTCSI BCECTOPOHHEE,
CHUCTEMAaTHUYECKOE U TITyOOKOe
3HaHHUE Y4eOHOIr0 MPOrpPaMMHOTO
Marepuaia, CaMOCTOATEIbHO
BBINIOJIHUBLINI BCE
IIPELYCMOTPEHHBIE IPOIPAMMOi1
3aJjaHus, TIIyOOKOYCBOMBIINN
OCHOBHYIO U JIOTIOJIHUTEIBHYIO
JIUTEPATYPY, PEKOMEHI0BAHHYIO
MIPOrpaMMOM, aKTUBHO PabOTaBIIHIA
HAa [TPaKTUYECKUX, CEMHUHAPCKHUX,
71a00paTOPHBIX3AHATHSIX,
a30Mparonuiicss B OCHOBHBIX
HAy4YHBIX KOHIICTIIHIX IO
M3y4yaeMo# JUCIUIUIMHE,
MIPOSIBUBILIHAN TBOPYECKUE
CHOCOOHOCTH M HayYHBI  MOAXOJ
B IOHMMaHUU M U3JI0KEHUU
y4eOHOT0 MPOrpaMMHOTO MaTeprMa,
OTBET OTJINYAETCsI OOTaTCTBOM M
TOYHOCTBIO HCIIOIb30BAaHHBIX
TEPMHUHOB, MaTeprasl U3JIaracTcs
MOCJIEIOBATEIBHO U JIOTUYHO.
Onenka «4» - «XOpOIIO»
BBICTaBJISIETCSl 00yYaroIIEeMycsl, €CITH
JIEMOHCTPHUPYIOTCS IOCTATOYHO
MOJIHOE 3HaHHE y4eOHO-
MPOrPaMMHOTO MaTepuaia, He
JIOITYCKAIOIMI B OTBETE
CYIIIECTBEHHBIX HETOYHOCTEM,
CaMOCTOSITEJILHO BBIITOJIHUBILINI BCE
MIPETYCMOTPEHHBIE IPOIPAMMOi1
3a/1aHusl, YCBOMBIINI OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAHHYIO
MIPOrpaMMOH, aKTUBHO paOOTaBILIHi
Ha MTPAKTUIECKNX, CCMHHAPCKHUX,
nabopaTOPHBIX 3aHATHSIX,
MOKA3aBIINKA CUCTEMAaTUYECKUI
XapaxkTep 3HAHUH MO IUCHUIUINHE,
JIOCTATOYHBIN IS JalIbHeHTIei

Orenka
pe3yJIbTaTo
B
TECTUPOBAH
us

Onenka
pE3yJIbTaToB
g depent
HUPOBAHHOI'O
3aueTa




- YMETh ONEpPUPOBaATh
MOHATUSIMU: CIIyYalHbBINA OMBIT U
ciy4aitHOE COOBITHE,
BEPOATHOCTH CITy4altHOTO
COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOATHOCTbH C UCII0JIb30BAHUEM
rpadu4ecKuX METOJIOB;
OPUMEHATH (HOPMYJIIBI CIIOKEHUS
Y YMHOKEHHUsI BEPOSTHOCTEN,
KOMOWHATOPHBIC (DAKTHI U
(dbopMyIbI IPU pElICHUH 3a/1aY;
OILICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; YMEHUE
MPUBOIUTH TIPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX
Yrcel B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH
MOHITUSMHU: TOYKA, IIpsiMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JBYT'PaHHBIN yTOJI,
CKpEeIIMBAaOIINECS MIPSIMBIE,
[apajuIeIbHOCTD U
NEPIEeHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, Yroll MexX1y
MPSIMBIMH, YTOJI MEXKTY MIPSMOMA
Y TUIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH,
paccTOsIHUE MEX]Y IPSMBIMH,
paccTOsiHUE MEXY
IUIOCKOCTSIMU; YMEHUE
WCIIOJIb30BaTh IIPU PELIEHUU
3aJa4 U3y4yeHHbIe (PaKThI U
TEOPEMBI IIJITAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaroIllero Mupa;

- YMETh ONEPUPOBATH
MOHSTUSIMH: MHOTOI'PaHHUK,
CeYeHHE MHOTOTpAaHHHUKA, KYyO,
napajuleJenunen, Ipusma,
nupamuia, Gurypa u
MIOBEPXHOCTh BpallleHus,
WIMHAP, KOHYC, map, cdepa,
cedeHus (Urypsl BpalleHus,

yueOBbl, a TAKXKE CIIOCOOHOCTh K
UX CaMOCTOSITEJIbHOMY
TMIOTIOJTHEHHUIO.

Onenka «3» -
«yIIOBJIETBOPUTEILHOY
BBICTaBJISIETCSl 00yYaroIIEeMycsl, €CIIH
JEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOT'0 Y4eOHO- IPOrPaMMHOI0O
MaTepuaia B 00béme,
HEO0OXOIMMOM IS NabHEHTIIeH
y4eOBbI 1 MPEACTOSIIEH pPaboThI IO
npodeccuu, He OTIINYABIIUHCS
AKTUBHOCTBIO HAa PAKTUYECKUX
(cemHrHApCKUX) B 1a00PaTOPHBIX
3aHATUSIX, CAMOCTOSITETIHLHO
BBITIOJTHUBIITNI OCHOBHBIC
MIPEeTyCMOTPEHHBIE TPOrpaMMOi
3a/laHus, OJHAKO JOIYCTUBIINI
MOTPEUTHOCTH TIPU UX BBHITTOTHEHUT
U B OTBETE Ha 3K3aMEHE, HO
oOJazaronuii He00XOIUMBIMA
3HAHUSMH [T YCTPAHCHHS IO
PYKOBOJICTBOM TIperoiaBaTens
HanOoJIee CyIIeCTBEHHBIX
TOTPENTHOCTEN.

Orenka «2» -
«HEYJIOBIIETBOPUTEIHHOY»
BBICTABJIICTCS 00Y4aIOIIEMYCs, €CITH
oOHapyXHUBAIOTCS MPOoOebl B
3HAHUSX WU OTCYTCTBHE 3HAHHMA
M0 3HAYUTEJIBHON YacTU
OCHOBHOT'O y4€OHO-
MPOrpPaMMHOTO MaTepuana, He
BBITIOJTHUBIIIEMY CAMOCTOSITEITEHO
MIPEeTyCMOTPEHHBIE TPOrpaMMOi
OCHOBHBIE 33JIaHUS, JOMTyCTUBIIEMY
MPUHIUITUATBHBIE OLIHOKH B
BBITIOJTHEHUH TTPETyCMOTPEHHBIX
[IpOrpaMMoOi 3aJJaHul, HE
0TpaboTaBIIEMY OCHOBHbBIE
MPAKTUYECKHE, CEMUHAPCKHE,
nabopaTopHbIE 3aHATHS,
JIOIYCKAIOIEMY CYILECTBEHHbIE
OIITUOKY MTPU OTBETE, W KOTOPBIN
HE MOXET MPOJI0JKUTh 00ydeHne
WM TIPUCTYIHUTH K
npodeccHoHaIbHOM JedaTensHocoe3
JIOTIOJTHUTEITLHBIX 3aHATHH 110
COOTBETCTBYIOIIEH TUCIUILTHHE.
OneHka «5» - «OTINYHOY
BBICTABJISIETCS, €CITU O0yJarOIIUHACS
uMeeT IiyOoKre 3HaHus y4eOHOro
MaTepuaa 0 TeMe
MIPAKTHYECKON paOOTHI, ITOKA3hIBACT

Ouenka
pe3yNbTaToB
BBITIOJTHCHHU
s
MPaKTUYECK
0i1 paboThI




IUIOCKOCTB, Kacaroasicst cepsl,
LWIMH]PA, KOHYCA, IUIOIALb
MOBEPXHOCTU TUPAMHUJBL,
IIPU3MBI, KOHYCa, WINHIPA,
wiomank chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOT'O
napajuleJenune1a, TupaMusbl,
IPU3MBL, HWINHIPA, KOHYCA,
nrapa; yMeHue u300paxarb
MHOT'OTPaHHHUKH U IIOBEPXHOCTH
BpAILICHUs, X CEYECHHUs OT PYKH,
C TIOMOILIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJCTB; YMEHUE PACIIO3HABATH
CUMMETPUIO B IPOCTPAHCTBE;
YMEHHE paclo3HaBaTh
[IPaBUJIbHbIE MHOTOI'PaHHUKU;
YMETb OIIEPUPOBATH
HOHSTUAMM: IBUKECHHE B
IPOCTPAHCTBE, MOA0OHbIE
(burypsl B IpOCTPaHCTBE;
UCIIOJIb30BaTh OTHOILIEHUE
IJIOMIAJEH TOBEPXHOCTEN U
00BEeMOB MOAOOHBIX (GUTYP TIPU
peLIeHNH 3a/a4;

3Hanus:

- OIIEpUPOBATH MOHATHSIMMU:
CIIy4alHBIH OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSITHOCTD C
HCII0JIb30BaHUEM TpapuIeCcKuX
METOJIOB; IPUMEHSATH (YOPMYJIbI
CIIOKEHMSI U YMHOXKEHUS
BEPOSITHOCTEH,
KOMOWHATOpHbIE (DaKThI U
(opMyIIbI IPH pEeILICHUH 3a]1a4;
OLICHUBATh BEPOSITHOCTH
peaTbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHUE
MPUBOJUTH PUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX
qrcell B IPUPOIHBIX U
OOI1eCTBEHHBIX SIBJICHUSX;

- OIEpUPOBATH NOHITUAMHU:
TOYKa, MpsiMasi, MI0CKOCTb,

YCBOEHHE B3aUMOCBSI3U OCHOBHBIX
MOHATHM, UCHOJIB3YEMBIX B padoTe,
CMOT' OTBETUThH Ha BCE
YTOYHSIOIIUE U JOTIOTHUTEIbHBIE
Bonpockl. O0yuaromuics
JEMOHCTPHUPYET 3HAHUS
TEOPETUYECKOT0 U PAKTUYECKOTO
MaTepuasa 1o TeMe MpakTHYecKon
paboThI, onpenenser
B3aMMOCBSI3UMEKAY [10Ka3aTeIIMU
3a/1a4u, Ja€T MPaBUILHBIAAITOPUTM
peLLeHMs], ONIpEeNEsIET
MEXTUCIUILTUHAPHBIC CBSI3U IO
YCIIOBUIO 33JaHMUSL.
Ouenka «4» - «XOpoIio»
BBICTaBJISIETCS, €CITH OO yJarOITHiACs
MoKa3aJl 3HaHue y4eOHOro
MaTepualla, yCBOUJI OCHOBHYIO
JTUTEPaTypy, CMOT OTBETUTH TOUTH
IIOJIHO Ha BCE 3aJ[aHHbIE
JIOTIOJTHUTETHbHBIE u
YTOYHSIOLIUE BOIPOCHI.
OO0yuaroiuiicss JeMOHCTPUPYET
3HaHUS TEOPETHUECKOTO U
MPAKTUYECKOT0 MaTepuaa mo reMe
IIPAKTUYECKON pabOThl, TOITyCKast
HE3HAYUTENIbHbIE HETOYHOCTH TIpU
peLIeHnH 3a1a4, UMesl HEMOJTHOE
MMOHUMaHUE MEXKIUCITUILTUHAPHBIX
CBsI3€H P NPaBUILHOM BbIOOpE
ITOpPUTMA PEIICHHUS 3a/1aHUA.
Onenka «3» -«yJOBIETBOPUTEIHHO»
BBICTaBIISICTCS, €CITU 00 yJaromuiics
B 1I€JIOM OCBOMJI MaTepHall
MIPAaKTUYECKON pabOoThl, OTBETUII HE
Ha BCE
YTOUHSIOIUE U JOTIOJHUTEIbHBIE
Bonpockl. O0yyaromiics
3aTpyIHSETCS C IPaBUIIBHON
OLICHKOM MPEAJIOKEHHOMN
3aJ1a41,1a€T HETIOJIHbBIN OTBET,
TpeOYIOLINI HAaBOJSAIIMX BOIIPOCOB
IpernojaBaTesi, BEIOOp alropuT™Ma
pelIeHns 3a/1a4i BO3MOXKEH NPU
HaBOJIAIIMX BOIIPOCAx
npenonaasatess. OueHka2» -
«HEYIOBJIETBOPUTEIILHO»
BBICTABJISIETCS 00yJarOIIEeMyCs, eCITn
OH UMEET CYILECTBEHHbIE TPOOEIIBI
B3HAHMUSIX OCHOBHOTO y4€OHOTO
MaTepualia MpakTUIeCKoi paboThI,
KOTOPBIH IMOJHOCTBIO HE PACKPBLIT
COJIEp’KaHUE BOIIPOCOB, HE
CMOTOTBETUTh HAa YTOUHSIOIIUE U

Ornenka
pe3yJIbTaTo
B peIICHUS
CUTYallMOHH
BIX 3a/1a4




MPOCTPAHCTBO, IBYTPaHHbIN
yTroJl, CKpeIuBaOINecs
npsMble, TapajlIeIbHOCTb U
HEePIEHINKYIAPHOCTD MPSIMBIX
Y IUIOCKOCTEM, YroJl MEXIY
OPSMBIMH, YTOJ MEXITY
IIPSIMOM U INIOCKOCTBIO, YTOJI
MEXY INIOCKOCTSAMH,
paccTosiHuE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE MEXY
IPSAMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh MPH pEeILIEHUH
3a[a4 U3y4eHHbIC (PAKTHI U
TEOPEMBI IIJITAHUMETPUH;
YMEHHE OLICHUBATh pa3Mephl
00BEKTOB OKPYKAIOILEr0 MUPA;
OIIEpPUPOBATH MOHATHIMU:
JIBIDKEHHUE B IIPOCTPAHCTBE,
no100HbIE PUTYPHI B
IPOCTPAHCTBE; HCIIOJIb30BaTh
OTHOILIEHHUE IIJIOMANEN
MOBEPXHOCTEN U 00bEMOB
no00HBIX (pUTyp Tpu
peLIeHNH 3a/a4;
- BBIYHMCIATH TEOMETPUUECKHE
BEJIMYMHBI (IJIMHA, YTOJ,
I0Iaab, 00beM, TIIONIAIb
MOBEPXHOCTH ), UCTIONb3Ys
U3Yy4EHHbIE (POPMYIIBI U
METO/IBI;
- OIEPHUPOBATH MOHATHIMHU:
IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAHHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE
IIPOU3BENICHUE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOpA Ha
YHCII0; HAXOJUTh C TTOMOIIBIO
U3YYEHHBIX (popmyn
KOOPJMHATBHI CEePEIHbBI
OTpe3Ka, pacCCTOSTHUE MEXTY
JIBYMsI TOUKaMH;
-yMEeThb BBIOMPATh NOJAXOISAIINI
I/ISY‘IeHHBIﬁ METOJ IJId pCIICHUA
3a/1a4M, paclo3HaBaTh

JOTIOJTHUTEIbHBIE BOTIPOCHI.
OOyuaromuiicst maét
HEBEPHYIOOIEHKY CUTYaIlHUH,
HETIPaBWJILHO BHIOUPAET aJITOPUTM
JIeHCTBHH.

OneHka «5» - «OTIUIHO
BBICTABJISCTCS, SCIIU JTacTCS
KOMILJIEKCHAs  OIICHKa
MPEUIOKEHHON CUTYALINH;
JEMOHCTPUPYIOTCS TITyOOKHE
3HAHMSI TEOPETHYECKOTO MaTepuana
U YMEHHUE WX TPUMECHSTH;
MOCJICZIOBATEIHLHOE, TIPABHIILHOE
BBITIOJTHEHUE BCEX 3a/IaHUI; YMEHHE
000CHOBAaHHOM3J1araTh CBOU MBICIIH,
JienaTh HE00X0JUMbIE BBIBOJIBL.
Ouenka «4» - «XOpoIio»
BBICTABJISICTCS, €CIIH TACTCS
KOMILJIEKCHAs OIIEHKA
MPEUIOKEHHON CHUTYallUH;
JEMOHCTPUPYIOTCS TITyOOKHe
3HaHMSI TEOPETHUECKOTO MaTepuaia
U YMEHHUE HX MPUMEHSTH;
MOCJIEZIOBATEIHLHOE, TIPABUIIEHOE
BBINOJIHEHHE BCEX 3aJaHUM;
BO3MOYKHBI SAMHUYHBIE OIITHOKH,
HCITPABIIIEMBIE CAMUM
CTYJICHTOMIIOCJIC 3aMEUaHUS
MpernoaBaTelis; yMeHue
000CHOBAHHO M3J1araTh CBOH
MBICIIH, AeNIaTh HE0OXOINMBbIE
BBIBOJIBI.

Onenka«3»- «yI0BIETBOPUTEIHHOY
BBICTABJISIETCS, €CITU CTY/ICHT
JEMOHCTPHUPYET 3aTPyIHEHUS C
KOMIUIEKCHOU OIIEHKOU
MIPEIOKEHHOW CUTYaIUH;
HETOJIHOE TEOPETUIECKOE
o0ocHOBaHuUe, Tpedyrolee
HaBOJISIIIIUX BOIIPOCOB
MIpernoaBaTeis; BhIMOIHIET
3a/laHus TIPU TIOJICKA3Ke
TIperioiaBaTelsi; 3aTPyIHSETCS B
(dhopMynrpoBke BbIBO0OB. OlieHKa
«2» - «KHEYIOBJIETBOPUTEIHLHOY
BBICTABJISICTCS, €CIIM J1aHa
HeMpaBUIIbHAS OlIEHKA
MIPEJIOKEHHON CUTYAIINH;
OTCYTCTBYET TEOPETUUECKOE
00OCHOBAHHE BEHITIOJHEHUS
3aJaHuM.

OrneHka «5%» - «OTJIMYHOY
BBICTABJISIETCS, €CITH 00 yJaroIuiics
BBINIOJTHII paboTy 6€3 ommnboK 1

Orenka
pE3yIbTaTOB
u
MMICEMEHHO
ro omnpoca




MareMaTuyecKue (haKkThl U
MaTeMaTHYECKUe MOJICITH B
HPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSX, B UCKYCCTBE; YMEHHUE
HPUBOIUTH IPHMEPHI
MaTeMaTHYECKUX OTKPBITHIA
POCCUICKON U MUPOBOMU
MaTeMaTU4YECKON HaAyK1

YMETh MPOBOUTH
ucciea0BaHue QyHKIINH;
-CBOOOIHO OTIEpUPOBATH
MOHATUSIMH: YETHOCTh (DYHKIIHH,
HEPUOANIHOCTE (DYHKIIHH,
OrPaHUYCHHOCTD (PYHKIIUH,
MOHOTOHHOCTH (DYHKIIUH,
AKCTpeMyM (DYHKIIUH,

- BJIAJICTh 3HAHUSMHU
MOHATUHHOTO armapara.
JBUKCHHE, TTapaJUICITbHBINA
MepeHOC, CAMMETPHUS Ha
MJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPeoOpa3oBaHue
no106ust, mo1I00HbIE PUTYPHI,
YMETh pacro3HaBaTh paBHbIE U
1no100HbIE PUTYPBI, B TOM
quclie B MPUPOJIE, UCKYCCTBE,
aApPXUTEKType; YMETh
UCIIO0JIH30BATh T€OMETPUUYECKUE
OTHOINICHHUS, HAXOUTh
TEOMETPHYSCKUEC BEITMUNHBI
(TMHA, Yro, TUIOIIAIb,
00BeM) MPH pelIeHUH 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U
U3 peIbHOM KU3HH.

HEJI0YETOB, AOMYCTUI HE Ooliee
OJIHOTO HEJI0YeTa.

Onenka «4» - «xoporo»
BBICTaBJISIETCS, €CIM 00 y4arouuiics
BBIIIOJIHUII pabOTy NOJHOCTHIO, HO
JOTTYCTHJI B HEH He OoJiee oTHOM
HEerpyOo# omMOKY M OTHOTO
HeJ04eTa, WK He 6osiee IBYX
HE/I0YETOB.

Onenka «3» -
«YIIOBJIIETBOPUTEIHLHOY
BBICTaBJISICTCS, €CITH O0yJarOIIUHCS
MIPABUIILHO BBITOIHUII HE MeHee
MIOJIOBUHBI pabOTHI I
JTOTMYCTUIT HE OoJiee ABYX IPyOBIX
omuOOK, MIH He 0ojee OgHOM
rpy0o0ii 1 OJTHOM HETpyOOo#l OmMOKH
¥ ONHOTO HemodeTa, MK He Ooee
JBYX-TPEX HErPyObIX OMIMOOK, WU
OJTHOW HErpyOOH OIIMOKU M Tpex
HE/I04ETOB, WIH MPH
OTCYTCTBHUHOIIMOOK, HO ITPU
HaJIMYUU YETHIPEX-TISITH HEJ0YETOB,
IUIOXO 3HAET TEOPETUYECKHUN
MaTepuall, TOMyCKaeT UCKaXeHHe
(baxToB.

Orenka «2» -
«HEYIOBJIECTBOPUTEIHLHOY»
BBICTABJISIETCS, €CITU O0yJarOIIUHCs
JOITYCTHJT YUCIIO OIIMOOK 1
HEI0YETOB, IPEBOCXOIAIIEE HOPMY,
IIPU KOTOPOW MOXKET OBbITh
BBICTABJIEHA OICHKA «3», WU
€CITU TIPABIJILHO BBIITOJIHIII MEHEE
TTOJIOBUHBI

paboThLI.

5. TunosBble KOHTPOJIbHBIC 3a/IaHUsl WJIX UHBIC yqeﬁﬂo-MeTonuqecKne MaTepualbl,
H606X0)II/IMbIe AJIF OHCHUBAHUA CTCIICHHU C(l)OpMI/IpOBaHHOCTH KOMIIeTEeHIIMH B nmpoiuecce

O0CBOCHHUS Y4eOHOI 1N CUUTIIHHBI

KOMITIEKT KOHTPOIBHO-OLIEHOYHBIX CpPEJCTB BKJIIOYAaET B CeOs Meaarorudeckue
KOHTPOJIBHO-U3MEPHUTEIBHBIC MaTEPHAIIBI, TPETHA3HAUYCHHBIC JIJIS ONPEICIICHUS COOTBETCTBUS (MITH
HECOOTBETCTBHsI) HWHIWBUAYAJILHBIX OOpA30BaTEIbHBIX JOCTHXKCHHH OCHOBHBIM ITOKA3aTeIsAM
PE3yJIbTAaTOB IMOATOTOBKH.

K sk3ameny pomyckaroTcst oOydaromuecs, CIaBIIie NPakTUIeCKUe 3aaHus.
DK3aMeH IPOBOJUTCS IO PACITCAHUIO CECCHH.

5.1. Ilepeuenb BONMPOCOB /JIsl MOATOTOBKH K dk3ameny (1 cemectp)



10.
11.
12.

~ow

1 Kopau u crenenu. KopHu HaTypallbHOM CTENEHW M3 4YMClIa U UX CBoMcTBa. CTemeHu C
paIoHaIbHBIMU TIOKA3aTeNsIMU, UX CBOMCTBAa. CTENeHu ¢ ACHCTBUTEIbHBIMU MOKA3aATEISIMH.
CBoiicTBa CTENEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

Jlorapudm. Jlorapucpm uymcna. OcHOBHOE norapuMUUECKOe TOXKAECTBO. [lecsaTHuHbIE U
HaTypainbHble Jorapudmsl. [lpaBuna peiictBuii ¢ norapudmamu. Ilepexon k HOBoMy
OCHOBAHHUIO.

[IpeobpazoBanue  anreOpamueckux  BbpaxkeHuil. IlpeoOpazoBanue  panMOHAIBHBIX,
UPPaIMOHATILHBIX CTETICHHBIX, TTOKA3aTENIbHBIX U JIOTAPU(PMUICCKUX BHIPAKECHUH.

Panuannas mepa yria. BpamartenbHoe asuxenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHTEHC
qucia.

OcHOBHbIE TPUTOHOMETPHUYECKHUE TOXAeCTBa, (Gopmyibl mnpuBeneHUs. CHHYC, KOCUHYC H
TAHIE€HC CYMMBbI M pa3HOCTU JBYX yrioB. CHHYC W KOCHHYC JBOWHOro yria. dopmyibl
noysioBuHHOro  yria. IlpeoOpazoBaHuss CyMMbl TPUTOHOMETPHUYECKMX  (YHKIMHA B
MIPOM3BE/ICHNE U MPOU3BEACHHS B CyMMY. BbIpakeHHEe TPUTOHOMETPUIECKUX (PYHKIIHIA uyepe3
TaHTeHC I[IOJIOBUHHOrO aprymeHTta. [IpeoOpa3oBanHus MPOCTEHIINX TPUTOHOMETPHUUYECKHUX
BBIPAKCHUM.

[Ipocreiiye TpUroHOMETpUUECKUE ypaBHEHUS. Pelienrne TpUroHoMeTpuYecKuX ypaBHEHUH.
[Ipocreiiiie TPUTOHOMETPUUECKHUE U HEPABEHCTBA. APKCHUHYC, apKKOCHUHYC, apKTaHICHC
qucha.

Oynknun. O6NacTh ONMpeneNcHUsT ¥ MHOXECTBO 3HAUCHUH; Tpaduk (QYHKINHU, TTOCTPOSHUE
rpadukoB QyHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOaMHU.

CpoiictBa  (YHKIIMM:  MOHOTOHHOCTh,  YETHOCTh,  HCUETHOCTh,  OTPAHUYCHHOCTD,
NepUOANYHOCTh. [IpoMexyTku Bo3pacTaHus U YObIBaHUSA, HauOOJblliee W HAMMEHbIIEe
3HAYEHUs, TOYKH 3KcTpemyma. ['paduueckas wHTepnperanus. [Ipumepsl (yHKIMOHATHHBIX
3aBUCHUMOCTEH B peaIbHBIX MPOIECCaX U SBICHUSX.

OoOpatabie (yHkimu. OOnIacTh ompeneicHuss W O0JIACTh 3HAYCHHWA OOpaTHOW (YHKITUH.
I'paduk obpaTHOIl DyHKIUU.

Omnpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.

[IpeoOpazoBanus rpadukoB. IlapauienbHBIA MEPEHOC, CUMMETPHS OTHOCUTEILHO OcCel
KOOpJIUHAT M CHMMETPHUS OTHOCHUTEIIbHO Haydajga KOOPAMHAT, CUMMETpPUS OTHOCUTEIHHO
MPSIMOH Y = X, PaCTSDKEHHE U C)KaThe BIIOJIb OCEH KOOPIMUHAT.

5.2. [lepeueHs BOMPOCOB /1A MOATOTOBKHU K IK3aMeHYy (2ceMecT)

IIpuMepsl HMCIIONB30BaHUS MPOU3BOJHOM JUIS HAXOXKIACHUS HAWIy4ylIero peIIeHus B
NPUKIAJHBIX 337a4ax. BTopas mpou3BojiHas, ee TeOMETpUUYECKU U (PU3NYECKHHA CMBICIL.
[IpumeHeHre TPOM3BOAHOM K HCCIENOBAHUIO (PYHKIMM U TOCTPOEHHIO TI'padUKOB.
HaxosxneHue ckopocTu Juts Iporecca, 3a1laHHoro (opMysioi 1 rpadukoMm.

[TepBooOpa3zHas u uHTerpan. [IpumeHeHHe OMpeNeNIeHHOr0 MHTErpajiga JUisl HaXOXKIACHUS
wIomaau KpuBoiuHeWHoW Tpaneuuu. Popmyna Heiorona—IJleii6nuna. Ilpumeps
NPUMEHEHHUS UHTEerpasia B PU3UKE U T€OMETPHUH.

PaBHOCHIIBHOCTb YpaBHEHUH, HEPABEHCTB, CUCTEM.

PannonaneHble, MppalMOHaIbHbIE, MOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
cucteMbl. OCHOBHBIE NPUEMbI UX pelleHHs (pa3ioKeHue Ha MHOXKUTENH, BBEJEHHE HOBBIX
HEM3BECTHBIX, MMOICTAHOBKA, TPAPHUECKUI METOT).

PaunonanbsHble, UppallMOHAIbHBIC, MOKA3aTEIbHbIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OcHoBHble TpHeMbl UX pemieHus. Vcnonb3oBaHue CBONCTB M TpadukoB (QYyHKUUN MpH
pelIeHNH ypaBHEHUH U HepaBeHCTB. MeToJ] uHTepBajoB. M300paxeHne Ha KOOpJUHATHON
IIJIOCKOCTH MHOYKECTBA PELICHWI YpPABHEHUN W HEPABEHCTB C JIBYMs NEPEMEHHBIMH U HX
CUCTEM.

Bepmunbl, pebpa, rpanun MHororpaHHuka. Pa3BepTka. MHororpanubie yribl. Beimykiibie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. [Ipsimas u HaknoHHas npusma. [IpaBuibHas npusma. [lapannenenunen. Ky6.



8. TMupamupa. [IpaBunbHast mupamuaa. Y cedeHHas mupamuaa. Terpasap.

9. Cummertpuu B KybOe, B mapajuiefienurneie, B Mpru3Me U Mupamue.

10. Ceuenus kyOa, MPpU3MBbI ¥ TUPAMHU/IBI.

11. unuuap u koHyc. YceueHHBIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas IMOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CEUeHUS U CEYCHUS, MapaJlIeIbHbIE OCHOBAHHUIO.

12. O6bem u ero uzmepenue. urerpanpaas popmyna oobema.

13. ®opmynel o0bemMa KybOa, MPSMOYTOJBHOIO Mapajljiesienuieia, MPU3Mbl, IHJIMHIPA.
@opmyiel 00beMa MUpaMuIbsl U KoHyca. PopMysbl IJIOMIAIM MOBEPXHOCTEH LWIMHApPA U
koHyca. ®opmysbl 00beMa 1mapa u miomanu chepsl.

14. Tlogo6wue Ten. OTHOIIEHUS TUIONIA el TTOBEPXHOCTEH U 00EMOB MOAOOHBIX TEIl.

6. TpeﬁoBaHnﬂ K YCJIOBUSIM peajin3aliuu paﬁoqeifl NnmporpaMmmbl JTHCIHUTIIMHBI

6.1.00mecucreMHble TPeOOBAHUS
DnekTpoHHas HHGOpMaHOHHO-00pazoBarensHas cpexa PI'bOY BO «KUT'Y»

http://kchgu.ru - anpec odurmansHOrO caiita yHHBEpPCUTETA.

https://do.kchqgu.ru - snexTponnas uadopmanmonHo-odpazosarenpHas cpena KUI'Y.

JIEKTPOHHO-0U0JIMOTEYHbIE CHCTEMBI (3JIEKTPOHHBbIE OHOJINOTEKH)

HaumeHoBaHuUe T0KyMeHTA ¢ YKa3aHHEM
PEKBU3UTOB
OnextpoHHO-01OMoTeyHast cuctema OO0 «3HaHUYM.

Horosop Ne 249 36¢ ot 14.05.2025 .

DnekTpoHHbIH agpec: https://znanium.com
DneKTpoHHO-0MbIMoTeuHas cuctema «Jlanby. JloroBop
Ne 10 or 11.02.2025 .

DnekrpouHblid aapec: https://e.lanbook.com

Cpok aeiicTBust
JTOKYMEHTA

ot 14.05.2025r.
no 11.05.2026r.

Y4eOHBIi rojx

2025-2026
y4eOHBIN Tof

2025-2026

y‘Ie6HHI7I ron ot 11.02.2025r.

Jo 11.02.2026r.

2025-2026 OnekrponHas Oubnmoreka HOpaiit JloroBop Ne 26 ot | ot 11.04.2025r.
yuebnbrii rog | 11.04.2025 . 10 28.05.2026r.
2025-2026 DeKTpOHHO-0MOIMOTEeYHAs cucrema KUry.
yueOnbii Tog | [lomoxkenne 060 Db yTBepkaA€HO YUEHBIM COBETOM OT N
30.09.2015r. ITpoToxoa Ne 1. beccpounkIi
Onekrponnbii anpec: http://lib.kchgu.ru
2025-2026 HarmonanwsHnas anexktponnas 6ubnunorexa (HIb).
yueOnbii rog | Horosop Nel01/HDbB/1391-mm ot 22. 02. 2023 1. beccpounslii
DnekTpoHHKIN ajpec: http://rusneb.ru
2025-2026 Hayunas snextponnas 6ubmuoreka «kELIBRARY .RU».
yueOHbIi rog | JIunensnonnoe cornamenue Nel5646 ot 21.10.2016 1. beccpounslii
OnektponHbld agpec: http://elibrary.ru
2025-2026 OnexrponHsblit pecypc Polpred.com O630p CMMU.
y4eOHBIN TOT Cormnartenne. becruiatao. beccpounsrii

DnextpoHHbIN agpec: http://polpred.com

6.2. MaTepuajbHO-TEXHHYECKOE H YUeOHO-MeTOInYecKoe ofecneyeHne TUCIUMNIHHbI

3aHATHS TPOBOAATCS B YUEOHBIX ayJAUTOPUSX, NIPEIHASHAUYCHHBIX ISl IPOBEACHUS 3aHATUN
JICKOMOHHOI'O0 MW TMPAKTUYCCKOro THIIA, KYPCOBOI'o IPOCKTUPOBAHUA (BI)IHO.]'IHGHI/ISI KYPCOBBIX
paboT), TPYNIOBLIX U MHIWBUIYaJTbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJS M MPOMEKYTOUHON
aTTeCTallid B COOTBETCTBHM C paclMCaHUEeM 3aHATUM 10 oOpaszoBarenbHON mporpamme. C
OMMUCAaHUEM OCHAIIEHHOCTH ayJUTOPUI MOKHO O3HAKOMHTHCS Ha CaliTe YHUBEPCUTETA, B pazielie
MaTepuaIbHO-TEXHUYECKOTO OOecleyeHusT M OCHAIIEHHOCTH 00pa3oBaTEeNbHOIO Ipolecca Io
anpecy: https://kchgu.ru/sveden/objects/



http://kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/

6.3. Heo0Xx0auMblii KOMILIEKT JIMIEH3MOHHOTO NMPOrPaMMHOI0 odecredeHust

- MicrosoftWindows (JIumnensust Ne 60290784), 6eccpounas

- MicrosoftOffice (JIunensust Ne 60127446), Geccpounas

— ABBY FineReader (uniensust Ne FCRP-1100-1002-3937), 6eccpounast

— CalculateLinux (Baecén B EPPII IIpukazom Munkomcssizu Ne665 ot 30.11.2018-2020),
OeccpouHas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

— Kaspersky Endpoint Security (JIunensuss Ne 280E-210210-093403-420-2061), ¢
25.01.2023 r. mo 03.03.2025 r.

- Kaspersky Endpoint Security. Horosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok nerictus nuuensuu ¢ 27.02.2025r. o 07.03.2027r.

6.4. CoBpeMeHHble mpodeccHOHATBbHBIE 0a3bl [JaHHBIX W HH(POPMALMOHHBIE
CNPABOYHbIE CHCTEMBI

1. ®enepanbubiii mopran «Poccuiickoe obpazoBanue»- https://edu.ru/documents/

2. Enunas xomneknus nudpoBbix oOpazoBarenbHbIX pecypcoB (Enunas komtekius [{OP) —
http://school-collection.edu.ru/

3. ba3el manHbIx Scopus wum3matenbctBa  Elsevirhttp://www.scopus.com/search/form.uri?
display=basic.

4. Tlopran denepalibHbIX TOCYAapPCTBEHHBIX OO0pA30BATEIbHBIX CTAHJAPTOB BBICIIETO
obpazoBanus - http://fgosvo.ru.

5. @enepanbHblii  LEHTp UHGOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB (OLMOP) —
http://edu.ru.

6. Equnas xomnekuus uudpossix oOpa3oBatenbHbix pecypcoB (Eaunas xomnexuus LIOP) —
http://school-collection.edu.ru.

7. Undopmanmonnas cucreMa «EquHOE OKHO J0CTynma K 00pa30BaTelIbHBIM pecypcamd
(UC «Enunoe oxHO») — http://window/edu.ru.

7. Oco0eHHOCTH peaju3alUM JUCHMIVIMHBI UIS MHBAJMIOB M JHI €
OrpaHUYeHHbIMH BO3MOKHOCTSIMU 3/10POBbSI

Hua mun ¢ OB3 w/mmm ¢ usBanuaHocteio PIIJ] paspabarbiBaeTcss Ha OCHOBaHHUH
«[TonoxxeHust 06 opraHuzanuu 0oOpa30BaTENBLHOIO Mpolecca A O0y4eHHs WHBAINWAOB U JIUI[ C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0pOBbsI B (peiepalbHOM TOCYAapCTBEHHOM OOPKETHOM
00pa30BaTeIbHOM YUPEXKIECHUU BBICIIIETO o0Opa3oBaHus «KapauaeBo-Yepkecckuii
roCcy/1apCTBEHHBIN yHUBEpcUTET UMeHH Y. J[. AnneBay.


https://edu.ru/documents/
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