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1. O0mas xapakTepucTHKa padoyeil nporpaMMsl 001e00pa3oBaTeJbHOM TUCHUIIINHBI

1.1. MecTo 1McUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl

Vyebnas mucrummHa «COO.01.07 Marematukay SBIIETCI 00A3aTEILHOM YacThIO

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

cnernuaabHocTH 38.02.01 DxoHOMHMKA M OYXTanTEPCKU ydeT (110 OTpacisim).
Oco6oe 3HaueHue nucHMIuIMHA uMeeT npu popmupoBannu U 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
rpodeccnoHaTbHOM
eI TeIIbHOCTH
IMPUMCHUTCIIBHO

K pa3IM4YHbIM
KOHTEKCTaM

MacTepcTBa, TpyAoao0ue;
aKTHUBHO

T'OTOBHOCTB K
JICATCIIbHOCTHU TEXHOJIOTHYECKON
1 COLIH&JII)HOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHULIMHUPOBATH,
[UIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHATH TaKyIo
NeITeIbHOCTD;

- HHTEpeC K pa3inydHbIM chepam

podecCuoHAIbHON
esITeIbHOCTH,

OBnajseHne  yHUBEPCAJIbHBIMU
yIeOHBIMH  TTO3HABATEIbHBIMHY|
ITECTBUSIMU:

a) 0a3oBbIe JIOTUYECKHE
ITEHCTBUS:

- CaMOCTOSITENIbHO
dbopMynupoBaTh u
AKTyaJIu3UpOBAaTh npooiemy,

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

0000IIECHHS;

- OTPENEeNSITh 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, IPUMEHSATH UX, IPOBOJIUTH
TOKa3aTeNbHbIE PACCYKICHUS B XO/1€
[pelieHus 3a/1a4;

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

- YMETb ONEPUPOBATH MOHATHIMU:
[paliMoHaIbHbIE, UpPAllOHAIbHBIE,
[MOKa3aTeIbHbIE, CTETIEHHBIE,
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
ciyyasx (PyHKIIMM HA MOHOTOHHOCTD,
HAaXOAUTh HANOOJBIINE U HAMMEHBIIINE
BHaYeHUs1 QYHKIUN; CTPOUTH TpapUKH
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;

- aHAJIM3UPOBATh IOJIyUEHHBIE B
MOIE
PE3yJbTATHI,

PCIICHHUA 3aga4un
KPHUTHYCCKH
OLOCHUBATL HX JOCTOBCPHOCTD,
[IPOrHO3UPOBATE U3MCHCHHC B
HOBBIX YCJIOBHUSX,

-- YMCTb INCPCHOCUTL 3HAHHUA B

[103HABATEIbHYIO u
[PAKTUYECKYIO o0nactu
PKU3HEACATCIIBHOCTH,

- YMCTb UHTCTPUPOBATH 3HAHH

13 pa3HbIX MPEIMETHBIX
o0J1acTeit;

- BBIIBUIaTh HOBBIE  HJIEH,
npeiarath OpPUTHHAIILHBIC

MMOAXOJbI U PCUHICHU A,

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 3aBUCUMOCTEMH, IpU
[peLLICHUH 3aJa4 U3 APYTUX Y4eOHbIX
[IPEIMETOB U 3ajau U3 peallbHOM KU3HHU;
BBIpAXaTh (OPMYIIAMHU 3aBUCHIMOCTH
MEXTy BETMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4UH
[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, Me1aHa,
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 DJIEKTPOHHBIX
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
MEKIY TUIOCKOCTSIMH, 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
BpalleHUs, IIUIUHP, KOHYC, 11ap, 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 CHMMETPHIO 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 IMOAXOSAIINI
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
(hopMyIMPOBKH; yMEeHHE (HOPMYITUPOBATH
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
MICII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIH armapar Jyist OUCaHUsI
[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
ITEJTMMOCTH, HAMMEHBIIINH OOIINHI
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 U TAaHT'€HC TIPOU3BOJIBHOTO
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, HEPAaBEHCTBA U CHCTEMBI;
[YMEHHE peliaTh YpaBHEHUS, HEPAaBEHCTBA
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 (DYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
(byHKIMM, HANOOJIbIIIEe U HANMEHbBIIIEe
BHa4YeHUs (YHKIUU HA IPOMEKYTKE;
[YMEHHE TIPOBOJUTDH UCCIICAOBAHHE

(b yHKIUY;

YMEHHE HCII0JIb30BaTh 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 yObIBarowias
reOMETPHYECKas IIPOTPECCHsl; 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
MOMOIIBIO0 UHTETPaa; IPUBOIUTH
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;
[PUBOIUTH 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
MICCIIeZIOBAaTh COBMECTHBIC HAOIFOIEHUS C
MMOMOIIIBIO JarpaMM 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 TIPUBOIUTH IPHMEPHI
[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 MEKY IUIOCKOCTSIMU;
[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
W WIMHpPA, TapajuleIbHbIe OCH UITH
OCHOBaHUIO, CEUYEHHUE 11apa, MIIO0CKOCTb,
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
MOBEPXHOCTH THUPAMU/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
(urypsl, B TOM 4HCIIE B IPUPO/IE,
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,
KOOpPIMHATHI 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
MOJIEIb U UHTEPIIPETUPOBATH
[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, YMEHHUE IIPUBOJUTD IIPUMEPDI
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
podecCuoHATBHON
eI TeTbHOCTH

B obnmacty 1EHHOCTH HAYYHOTO

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

MOJIMKYJIBTYPHOM MHPE;
- COBEpILIEHCTBOBAHUE SA3BIKOBOM
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
MPOIIECCOB 3aBUCHUMOCTEH,

pEIeHnH 3aJad U3 JAPYTuxX YueOHbIX]

" IpH
MPEAMETOB U 3a/a4 U3 PEATbHOW JKU3HU;

BbIpaXXaTh  (OpPMYJIaMH  3aBHCHUMOCTH
MEX1y BEJIMUMHAMM;
YMETb  ONEpPUPOBATH

TOXACCTBCHHOC

MOHSATUSIMHU:
TOKJIECTBO,
npeoOpa3oBaHue, ypaBHEHHE,

HEpPAaBEHCTBO, CHCTEMa YpaBHEHHU U

- OCO3HaHWE LIECHHOCTH HAay4YHOM

HCPaBCHCTB, PaBHOCHUIIBHOCTH




eI TeIbHOCTH,
OCYIIECTBIISITh  MPOEKTHYIO U
MICCIIEIOBATEIbCKYIO

e TEIbHOCTh UHIAUBUAYAIBHO U

B TpyIIIIE.
OBJiaieHue

TOTOBHOCTH

YHHUBEPCATHLHBIMH
VIeOHBIMA  TIO3HABATEIHHBIMH
ITEHCTBUSIMU:

B) paboTa ¢ nHpOpMaIueH:

- BJIQJIETh HABBIKAMU MOJY4YEHUS]
uH(pOpMallMM M3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITENIEHO

OCYILICCTBJIATL IIOMCK, aHaJIU3,

CHCTEMATU3ALUIO u
MHTEpIIpeTanuio  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(l)OpMaHI/II/I, €€
COOTBCTCTBHUC IMpaBOBbBIM H

MOPAJIbHO-3TUYCCKUM HOPMaAM;

- HCHOJb30BaTb  CPEICTBA
1H(OpMalMOHHBIX u
KOMMYHHKAITHOHHBIX

TEXHOJIOT U B pelieHny|
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpPraHU3allMOHHBIX  3a7ad  C
COOJIIOICHHEM TpeGoBaHUM
HPrOHOMHUKH, TEeXHUKH
0€30ITacHOCTH, TUTHEHEL,

pecypcocOepeKeHusi, TPaBOBBIX

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
MOHSATHSAMH: JBIDKEHHE, TapauIeIbHbBIH
[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 oOmactu 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;

- OCO3HaHHUE JIMYHOI'O BKJaJa B
[IOCTPOEHUE
Oynyuiero;
OTBETCTBEHHOE OTHOLICHHE 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
OCYIIECTBIISITH MO3HABATEIBLHYIO

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
[IPEATNIOYTEHU;

JIaBaTh  OIEHKY  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, MPSIMOYTOJIHHOTO)
[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, KOOP/INHATH]
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,  WHUIUATUBHOCTb,
YMEHUE JEeMCTBOBATh, UCXOIA U3

CBOMX BO3MOYKHOCTEH;

- 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
BBICTPAaNBATDb OTHOIICHUA 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 HABBIKAMU y4eOHO-
MCCIIEIOBATENILCKOM, IPOEKTHOMH|

1 COIMAJIbHOM ACATCIIbHOCTH

OBnaseHre  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMH
MENCTBUSIMU:

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

- IPUHUMATH IIEJTH 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 (HAaKTBI U (HOPMYIBI IIPU
[PEIICHUH 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 JICHCTBUH, pacHpeNessIThCTEIICHH, CTENeHbh C palMOHAIBHBIM
poIM ¢  y4eToM  MHEHHUH[IOKa3aTeleMm, CTETICHb C
YIaCTHHKOB 00CYXIaTh|IeHCTBUTEIIBHBIM (BEIIECTBEHHBIM)
pE3yIbTaThI COBMECTHOH[IIOKa3areseM, JiorapudM 4HCiIa, CHHYC,
paboThI; KOCUHYC ¥ TaHIME€HC IIPOU3BOJIBHOIO,
- KOOPAWHHUPOBATH 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, OBITB[TOKA3aTeNbHAs W JiorapuMudeckas
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
OLINOKH; (yHKIHMH, OrpaHUYEHHOCTh (DYHKIIHH,
- pa3BUBaTh  CIIOCOOHOCTHMOHOTOHHOCTb  (YHKLIHH, 3KCTPEMYM
MOHUMaThb MHUP C NO3MUUH/QYHKIMKM, HauOojblllee W HAaUMEHbIIee
NPYroro 4enoBeka 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
[PELICHUIT ypaBHEHWH, 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,;

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

- TOTOBHOCTb K CaAaMOBLIPAXCHUIO

)51

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

a) oOIIeHuE:

- OCYILIECTBISITh KOMMYHUKAIIUY
BO BCceX cdepax KU3HU;

- pacno3HaBaThb HeBepOaIbHbBIC
CpelIcTBa OOIICHUS, TOHHMATH
BHAYCHHWE COLMAIBHBIX 3HAKOB,
pacrio3HaBaThb MIPEITOCHUTKY
KOH(MJIUKTHBIX ~ CUTyallMd U
CMSITYaTh KOH(IUKTHL;
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
MEXAY IUIOCKOCTSMH, 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
TpaUITIOHHBIX
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 HGHHOCTef/II
HapOJ0B Poccuiickoii
Denepanu, HUCTOPUUYECKUX W

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

QHTUKOPPYILIUOHHOIO

YCTAHOBOK,

MUPOBO33PEHUS,

- YMETb OIIEPUPOBATH ITOHATHUIMMU:
[IPSIMOYTOJIBHAS CUCTEMA KOOPAUHAT,
KOOPIMHATBI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAJIAPHOE NIPOU3BEIECHUE, YTOJI
MEX1y BEKTOPaMHU, CyMMa BEKTOPOB,
[TPOU3BEACHNE BEKTOPA HA YHCIIO;
HaXOJUTh C IOMOIIBIO N3YYEHHBIX
(hopMyJ1 KOOpJUHATHI CEPEUHBI OTpE3Ka,
[pPAcCTOSTHUE MEXAY ABYMS TOUKaMU;
-yMETh BbIOMPATh MOAXOIALINI
M3y4EHHBIN METOJ Ul pELICHUS 3a/1a4H,
[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

3dKOHA U ITPAaBOIIOPAIKA,

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

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

- TOTOBHOCTh BECTH COBMECTHYIO
NICATCIIBHOCTD B I/IHTCpecaX
o011eCTBa,

Yy4aCTBOBAaThb B CaMOYIIpaBJICHUH

pa)X1aHCKOIO

B 0011e00pazoBaTeIbHON

OpraHu3anuu u JIETCKO~,
FOHOILIECKUX OpraHu3alusx;

- YMEHHME B3aMMOJEHUCTBOBATH C|
COLIMAIIbHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKLIMSIMU
1 Ha3HAYCHUEM;

- TOTOBHOCTh K T'YMAaHUTApHOH U
BOJIOHTEPCKOU JNEATEIbHOCTH,

MMATPUOTUYCCKOI'O BOCIITUTAHUS:

- c(OpPMHPOBAHHOCTH
[POCCUIICKON IPaKIaHCKOU
WJICHTUYHOCTH,  TNATPHOTH3MA,

YBaXXEHUS K CBOEMY Hapomdy,
‘-IYBCTBa OTBCTCTBCHHOCTHU Hepen
PonuHON, TOpIOCTH 3a CBOW

Kpail, cBor0 PoauHy, CBOM S3BIK

M KyJIbTypy, Opouuioe Hu
HacTosIIee
MHOTOHAIIMOHAJIBHOTO  HApoJa
Poccuu;

1 MUPOBOM MaTEMAaTHYECKOW HAYKH.
- yMeTb OIepupoBaTh
CITy4alHBIN OMBIT U CIydallHOE 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

COOBITHII; 3HAKOMCTBO CO

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

IIPUPOJHBIX W

OOIIIECTBEHHBIX SBJICHUIX

- HTCHHOCTHOC OTHOIICHUEC K




TOCYIapCTBEHHBIM  CHMBOJAM,
MCTOPUYECKOMY M IIPUPOJHOMY
HaCJICUIO, aMATHHUKAM,
TpazuuusaM HaponoB Poccun,
OCTHKEHUSAM Poccumn B Hayke,
HCKYCCTBE, 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 CTBHS
[I03HABATENIbHEIE,
KOMMYHHKATHBHBIC);

- CII0COOHOCTD HX
MCIIOIL30BaHUs B

[M03HABATEIbHON U COLHAILHOU

[paKTHKe, TOTOBHOCTb K
CaMOCTOATEIIBHOMY

[IaHUPOBAHHIO u
OCYILIECTBIICHUIO y4eOHOM
JICATCIIbHOCTH, OopraHnu3anuvu
y4eOHOrO0  COTPYJIHHYECTBA C

Me1arornyeckuMu paboTHUKaMY|
1 CBEPCTHUKAMH, K YYacTHIO B
[OCTPOCHUM  WHAWBUIYaJIbHOM
00pa30BaTeNbHON TPACKTOPUY;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-
MCCIIEI0BATENBCKOM, IPOEKTHON

1 COLIUATIBHOU JIEITENLHOCTH

OK 07 CopeiicTBOBaThH
COXPAHEHUIO
OKpY>KaroIen Cpespl,
pecypcocOepexeHuto,
[IPUMEHSTh 3HAHUSI 00
M3MCHCHHUN KIIUMaTa,
MTPUHITAITBI
OEPEKITUBOTO
MPOU3BOJICTBA,

B HEKTUBHO
IIeCTBOBATh B
Ype3BBIYAITHBIX
CUTYaIUIX

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

- yMETh IIPOTHO3UPOBATH
HEeOIaronpusITHbIE
PKOJIOTUYECKHE ITOCJIE/ICTBHS]]
[pEANPUHUMAEMBIX  JEHCTBUH,

Mpe0TBpaIiaTh ux;

- pacIupuTh OIIBIT
JCATCIIBHOCTH 3KOJIOTHYECKOM
HAITPAaBJICHHOCTH,

- pazpalaTbIBaTh IUIaH PELICHUS
npoOsieMbl € YYEeTOM aHajau3a

- yMETb

yHkums,
IMPON3BOAHAA,

ONEpPUPOBATh  MOHSTUSIMHU:
HerpepbiBHas  (QyHKuws,

nepBooOpasHas,
YMETBH
HAaXOJUTb IMPONU3BOAHBIC JJIICMCHTAPHBIX]
(pyHKumi,
MaTCpHaIbl; UCCIICA0BATEL B HpOCTGﬁIHHX

OIpEACICHHBIN HWHTETPAI;

UCIIONIB3YSl  CIPaBOYHbBIE
ciydasx (QYHKIUM HAa MOHOTOHHOCT,
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 3HAHUA B

OPUEHTUPOBAHHBIC 3a1a41 HA
HauOoJIbIIME M HAMMEHBIINE 3HAYCHMS,
Ha HAaXOXKIEHUE IIyTH, CKOPOCTH H
[YCKOpEHUS;
- yYMETb ONEpUPOBATH  IOHITHUSIMHU:
NIBIDKEHUE B TIPOCTPAHCTBE, IMOJO0OHBIE

(urypsl B IMpPOCTPAHCTBE; HCIOIH30BATH

PE3YyJIbTATOB LCIIAM

[03HABATEIILHYIO MOTHOUIEHUE IUIOLIAJCH IMOBEPXHOCTEU M
MPaAKTHUYECKYIO 0071acTH0OBEMOB TIOJIOOHBIX (PUTYpP TIPH PEIICHHUH
PKU3HEIESATEIIbHOCTH; 3asay;

- MpeasiaraTb HOBbIE MPOEKTHL- YMETh BBIYUCIATH T'€OMETPUUYECKUE
OLICHUBATh WJEU C [O3ULUUBEINYMHBl (JUIMHA, YTOJ, IUJIOLIA/b,
HOBU3HBI, OPUTHHAIILHOCTH,00BEM, TI0MIA/1b MTOBEPXHOCTH),
MPAKTUIECKON 3HAYNMOCTH; MCIIONIB3Ysl  M3y4YeHHBIE (QOpMyJBl |
- JaBaTh  OIICHKY  HOBBIMMETOIBI

CUTYaIUsIM, BHOCHTH

KOPPEKTUBBI B  JICSITCIBLHOCTD,

OLICHUBATh COOTBETCTBUE

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

2.1. O0beM AUCHMILIMHBI U BUABI y4e0HOIl padoThI

Bun yuebHoit paboThl O0beM B yacax
O0beM 00pa3oBaTEIILHON MPOTPaAMMBI 340
Koncynbranuu
CymMapHas yueOHasi Harpy3ka BO B3aMMOAEHCTBUM € IIpenojaBaTeaeM 306
B TOM YHCIIE:
JIEKIUH, YPOKH 139
PAKTUYECKHUE 3aHSTUS 167
JlaGopaTtopHnast pabota
ITpodeccnonaabHO OPHEHTUPOBAHHOE COJIEPKAHHE
B TOM YHCIIE:
JEKIMH, YPOKHU
NPAaKTUIECKHUE 3aHATHS
CamocTosTenbpHas paboTta 16
KoHTposnb 18
[TpomexyTouHasi aTTecTalus — SK3aMeH (2 ceMecTp)
2.2. TemaTH4ecKHii IJIAH U cOoJiep:KaHNe YUeOHOM AU CIMIIIMHBI

HanMeHopam Coaepixkanue y4eOHOro MaTepuasa (OCHOBHOE H ObLe Dopmup

npogecCHOHAIBLHO-OPHEHTHPOBAHHOE), yemble
ue pa3aesaoB U M
J1abopaTopHble M MPAKTHYECKHE 3aHATHS, KoMIeTe
TeM 4acoB
NPUKJIATHON MOAYIb (IPH HAJTHMYMH) HIUU
1 2 3 4

OcHoBHOE coaepKaHue




Pazpnen 1. 20

IloBTOpEHUE

Kypca

MaTeMaTHKHU

OCHOBHOM

LIKOJIBI

Tema 1.1 CopepxaHue yaeOHOT0O MaTepuaa

Ilens u 3agauu | ba3oBble 3HAHWUST W YMEHHSA [0 MaTeMaTHKE B

MaTeMaTHKU po¢eCCHOHATIBHON U B IOBCEAHEBHOM JEATEIBHOCTH.

npu  O0CcBOCHUHU | KOMOMHMPOBAHHOE 3aHATHE 2

CIEUAIBHOCTH

Tema 1.2 Copepxanue yaeOHOT0 MaTepuaa

Yucna u | [leficTBUs HAX IOJIOKUTEIBHBIMU M OTPULATEIIbHBIMU

BBIUMCIICHMUSL. YHCIaMU, OOBIKHOBEHHBIMU U IECITHYHBIMHU JIPOOSIMH.

Beipaxkenns u | JlelicTBUS CcO cTeneHsMH, (POPMyIBI COKPAIEHHOTO 2

peoOpa3oBaHus | yMHOKCHUS.
KomOunupoBanHoe 3aHaTue

Tema 1.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpPKAHME

I'eomerpuss Ha | (cogep:KaHue MPUKJIATHOTO MOIYJIA) OK-01,

IIJIOCKOCTH Bupl mimockux GuUryp u ux romaib. OK-02,
[IpakTUKO-OpHEHTUPOBaHHbIE  3aJadyd B Kypce 2 OK-03,
reOMETPUH Ha IUIOCKOCTH OK-04,
[TpakTnueckoe 3ansATHe OK-05,

Tema 1.4 Cogepxanue yueOHOro MaTrepuana OK_%E;’

[TpoueHTHBIE [TpocThie POIEHTHI, pa3HbIE CIIOCOOBI MX BBIYHCICHUS. OK-

BBIUMCIICHUS Crno’xHbIe MPOLIEHTHI 4
IIpakTHueckoe 3aHsaTHE

Tema 1.5 Copneprxanue yueOHOro MaTepuaia

VYpaBuenus  u | JIuneiHble, KBaJApaTHbIE, TPOOHO-TMHEHHbBIE YpaBHEHUS

HEpaBEHCTBA ¥ HEpPaBEeHCTBA 2
IIpakTHueckoe 3aHsaTHE

Tema 1.6 Copneprxanue yueOHOro MaTepuaa

Cucremsl CriocoObl  perieHusi CHCTEeM JIMHEHHBIX ypaBHEHMH.

ypaBHenuii U | [Tonsatus: marpuna 2x2 u 3x3, onpeaenuTens MaTpUIbL. 6

HEPaBEHCTB Meton T'aycca. CucTeMbl HENMHEWHBIX YPaBHEHHM.
CucTtemMbl HEpaBEHCTB
KomOuHupoBaHHOE 3aHATHE

Tema 1.7 Coneprkanne y4eOHOT0 MaTeprana

Bxonnoin Bbruucnenuss u  mpeoOpa3oBaHus. YpaBHEHUS U

KOHTpOJIb HEpaBEHCTBA. [ 'eoMeTpus Ha IUNIOCKOCTH 2
KonTponbhas pabota

Pasznen 2 20 OK-01,

Ipsimble u OK-03,

IUVIOCKOCTH B OK-04

NMPOCTPAHCTBE




Tema 2.1. Coneprkanue yaeOHOT0 MaTepuana
OcHOBHBIE [Ipenmer ctepeomerpun. OCHOBHBIE MOHSATHUS (TOUKa,
HOHSATHSA npsMasi, IUIOCKOCTb,  HpPOCTpaHCTBO).  OCHOBHBIE 2
CTEPEOMETPUU. | aKCHOMBI CTEepEeOMETPHH. Ilepecekaromuecs,
Pacnonoxenue | mapamensHble U CKpelMBaronuecs mnpsmeie. [TpusHak
IPSMBIX U | M CBOMCTBO CKpeLIMBAKOIUXCs OpsMbIX. OCHOBHBIE
IJIOCKOCTEHN IPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunupoBanHoe 3aHaTue
Tema 2.2. Coneprkanue ydeOHOro MaTepuaia
[Mapamnensnoct | [apamiensHble TpsMass W IUIOCKOCTh. OmpenerncHue.
b npameix, | [IpusHak. CaoiicTBa (c JIOKa3aTeIIbCTBOM).
PAMOM u | [Tapamnensubie miockoctu. Omnpenenenue. [lpusnak.
MJIOCKOCTH, CaoiicTBa (C J0Ka3aTelbCTBOM). Terpa’ap u  ero 6
IIJIOCKOCTEN anemeHTsl. llapamnenenunen W €ro  JJIEMEHTHI.
CBoiicTBa MPOTUBOMOJOXHBIX TI'PAHEH W JuaroHanen
napautenenunena. Ilocrpoenne cedenmii. Pemenue
3aj1ad.
KomOunupoBanHoe 3aHaTue
Tema 2.3. Coneprxkanue yaeOHOro MaTepuana
[Mepnennukynsp | Ilepnennukynsipasie npsimble. [lapannensHbie npsmbie,
HOCTb NIPSAMBIX, | TICPICHIUKYJISPHBIC K IUIOCKOCTH. [Tpusnax
pSIMOM U MEPIEeHIUKYISIPHOCTH IpSAMOit u IIJIOCKOCTH.
IUIOCKOCTH, Joka3zarenbctBo. IlepneHaukynassp M HaKJIOHHAs.
IJIOCKOCTEN [leprieHIuKyNsSIpHBIE IUIOCKOCTH. [Tpuznak 2
NEPIEHUKYJIIPHOCTHU IUNIOCKOCTEN. Jl0Ka3aTeNbCTBO.
PaccrosiHus B mpocTpaHCcTBE
Komb6uHMpoBaHHOE 3aHATHE
Tema 2.4. Copneprxanue yueOHOro MaTepuaia
Teopema o Tpex Teopema o Tpex nepneHAMKyisapax. Jloka3aTeiabCTBO.
TCPHCHIMKYIAD | yron MEXAY NpPSIMOM M IUIOCKOCTBIO. YTOJI MEXKIy 4
ax IJIOCKOCTSIMU
Komb6unnpoBanHoe 3ansaTue
Tema 2.5. IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME
ITapamiensHele, | (cogepsKaHHe MPUKJIATHOTO MOLYJIs)
NEPHEHIUKYIIAP | AKCHOMBI CTEpEOMETPHH. [lepneHIUKyYISIpHOCTD
HBIE, IPSIMOM M TUIOCKOCTH, NMapauIeIbHOCTh ABYX NPSMBIX, 4
CKPEIIMBAIOIINE | MEPHEHAUKYIISIPHBIX IJIOCKOCTH, MEPHEHAUKYISIPHOCTh
s IIpsIMbIE IIJIOCKOCTEMN
[IpakTHueckoe 3aHsTHE
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
Pemenne 3amau. | PacnionoxkeHue MpsiMbIX M TUIOCKOCTEH B MIPOCTPAHCTBE.
[Tpsimblie u | [lepneHAUKYISIPHOCTh M MApAJUIEIBHOCTDh NPSAMBIX H
IIJIOCKOCTH B | tuiockocTed. CKpelmmBaromuecs mpsmple 2
MIPOCTPAHCTBE Kontponbnas padota
Paznen 3. 16 OK-02,
Koopaunater un OK-03,




BEKTOPBI OK-04,
Tema 3.1 Copneprxanue yueOHOTro MaTepuaa
JlexapToBbI JlexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocreiimue
KOOpPAMHATBI B | 33layd B KoopJuHarax. PaccrosHue Mexay IByms 4
IIPOCTPAHCTBE. | TOUYKAMH, KOOPJIUHATHI CEPEANHBI OTPE3Ka
PaccrosHue KomOunupoBaHHoe 3aHaTue
MEXIy  IByMs
TOYKaMH.
Koopaunarsl
CepeUHbI
OTpe3Ka
Tema 3.2 ConepxaHue yaeOHOT0O MaTepuaa
BekTopsl B | Bextopel B mpoctpaHcTBe. (ClI0KEHHWE W BBIYATAaHUE
IIPOCTPAHCTBE. BEKTOPOB.  YMHOXEHHME  BEKTOpa  Ha  4YHCIIO.
Yron mexay | Komrutanapasle BekTopbl. CKalsipHOE IPOU3BENCHUE
BEKTOPAMH. BEKTOPOB. Paznoxenue BEKTOpa 1o TpeM 6
CkansipHoe HEKOMIUIaHapHbIM BekTopaM. KoopauHatel BeKTOpa,
IIPOU3BE/ICHUE CKaJISIpHOE IPOU3BEACHUE BEKTOPOB B KOOpAMHATAX,
BEKTOPOB yroJl MEXIy BEKTOpaMH, Yrojl MexAy MpsIMOd H
IUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSMH. YPaBHEHHE
IUIOCKOCTH. ['eoMeTpuuecKnii CMBICI ONPENEIUTEN 2X2
KomOunupoBaHHoe 3aHaTHE
Tema 3.3 IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEpPKAHHE
ITpakTuko- (comeprxkaHue NPUKJIATHOTO MOTYJISA)
OpHeHTHpOBaHH | KoopaMHATHAs IJIOCKOCTh. BrruncieHne pacCcTosiHUM U
BI€ 3aJa4d Ha | TUIOIIAJeH Ha TUIOCKOCTU. KoJInueCTBEHHbIE PacYeThI 4
KOOPJIMHATHOM | [IpakTHUecKoe 3aHSATHE
IJIOCKOCTH
Tema 3.4 Copneprxanue yueOHOro MaTepuaa
Pemenue 3anau. | JlekapToBbl KOOPJAMHATHI B TPOCTPAHCTBE. BekTOph B
Koopaunarel u | mpoctpanctBe. Clio)KeHHE H BBIYUTAHHE BEKTOPOB.
BEKTOPbI YMHOXeHHe BekTopa Ha uyucio. KomminaHapHbie
BeKTOpbl.  CkansipHO€  TNPOU3BEIACHHE  BEKTOPOB.
Pa3snokxeHne BekTOpa IO TpEM HEKOMILJIaHAPHBIM
BekTopaM. IIpocreiimme 3amaum B KOOpAMHATAX. 2
Koopaunatsl BeKTOpa, pacCTOSHHE MEXAY TOYKaMH,
KOOpJUHATBI CepeaUHbI OTpe3Ka, CKaJIsIpHOE
MIPOU3BE/IEHNE BEKTOPOB B KOOPJAMHATAX, YrOJI MEXIY
BEKTOpPAMHM, Yrojl MEXIYy IpSIMON M IUIOCKOCTBIO, YTOJ
MEXy TIIOCKOCTSIMU
KonTponbhas pabota
Paznen 4. 40 OK-01,
OCHOBBI OK-02,
TPUTOHOMETPH OK-03,
u. OK-04,




Tpuronomerpu

YyecKue

GyHkumnu

Tema 4.1 Conepkanue yaeOHOro MaTepuaa

Tpuronomerpuy | Paguannast mepa yria. [IoBopoT TOYKM BOKpYr Havaja

ecKkue (QyHKIUHU
MIPOU3BOJIHLHOTO

yria, qHcla.
Pagnannas u
rpaaycHas Mmepa

koopauHat. OmpeneraeHne CuHyca, KOCUHYCca, TaHI'€Hca
U KOTaHIeHca. 3HaKU CHHYca, KOCHHYyCa, TaHI'€HCa U
KOTaHTeHCa IO YeTBepTSAM. 3aBUCHMOCTb MEXIY
CHHYCOM, KOCHHYCOM, TaHI'€HCOM U KOTaHI€HCOM
OJIHOTO ¥ TOTO K€ yria

yria KomOunupoBanHoe 3aHaTue

Tema 4.2 CopepxaHue yaeOHOT0O MaTepuaa

OcHoBHbIE Tpuronomerpuueckue ToxaecTBa. CHUHYC, KOCHUHYC,
TPUTOHOMETPHY | TAHFEHC W KOTAaHTeHC YIIoB o U - o. Dopmynbl
ecKue IPUBEJCHUS

TOKECTBA. KomOunupoBanHoe 3aHatue

Dopmyiibl

NpUBEICHUS

Tema 4.3 Coneprxkanue yaeOHOro Matepuana

Cumnyc, Cymma u pasHocth cuHycoB. CyMMa U pa3HOCTb
KOCHHYC, KocuHycoB. CHHYC U KOCHMHYC JBOMHOIrO yrIija.

TAHI'CHC CYMMBbI

u pasHOCTH
JBYX YTJIOB
Cunyc u
KOCHHYC

JIBOMHOTO yTJIa.

®opmysbl MOTOBUHHOTO yria. [IpeoOpa3zoBaHust CyMMBbl
TPUTOHOMETPUUYECKUX (YHKIHI B MPOU3BEIACHHE W

MIPOU3BEICHUS B CyMMY. Bripaxxenue
TPUTOHOMETPUUECKUX  (PYHKIMH  4epe3  TaHTeHC
MIOJIOBUHHOTO apryMeHTa. [Ipeobpa3zoBanust

MIPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHUIN

Dopmyisl KomOnHupoBaHHOE 3aHATHE

MOJIOBUHHOTO

yria

Tema 4.4 Copneprxanue yueOHOro MaTepuaa

Oynkuuy,  ux | O0nacTe  ONpelesieHuss M MHOXECTBO — 3HAueHHM
CBOICTBA. ¢byHkuii. YETHOCTH, HEUETHOCTh, MEPUOIUIHOCTH
Crioco6b1 ¢ynkuunii. CriocoOs! 3aanns QyHKIAN

3a7laHusA KombOunMpoBaHHoe 3aHATHE

byHKIMMA

Tema 4.5 Coneprkanue y4eOHOr0o MaTepuana

Tpuronomerpuy | O6nacte ONpeeNeHUs] M MHOXECTBO  3HAUCHHM

eckue (yHKIIMH,
UX CBOICTBa H

TPUTOHOMETPUYECKUX YeéTtHoC TS,

GbyHKIMH.
HEYETHOCTh, IEPUOAUYHOCTh  TPUTOHOMETPUYECKHX

rpaduxu ¢bynkuunit. CoiicTBa 1 rpaduku QyHKIMNA y = €cOS X, y =
sin X, y =tg X, y = ctg Xx.
Komb6uH1poBaHHOE 3aHATHE.
Tema 4.6 Copneprxanue yueOHOro MaTepuaa
IIpeoOpazoBanu | CkaTue U pacTsDKeHUE rpaguKOB TPUTOHOMETPHICCKIX
e rpaguKoB | QYHKIIHA.

OK-05,
OK-06




TPUTOHOMETPHY
ecKuX (pyHKITHI

[IpeoOpazoBanue
byHKIMMA

rpa@uKoB  TPUTOHOMETPUUECKHX

[IpakTrueckoe 3aHsTHE

Tema 4.7 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE
Onucanue (comep:kaHue NPUKJIATHOTO MOAYJISA)

POM3BOACTBEH | Mcnonb3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX
HBIX IIPOLECCOB | pyHKIMI B MpoheccCHOoHaNbHBIX 3aauax

c nomMoIbio | [IpakTueckoe 3aHsATHE

rpaduKoB

byHKIMHA

Tema 4.8 Cogneprkanue ydeOHOro MaTepuaa

OOpatHble OOparHble  TpUTrOHOMETpHUYeCKHEe  (QyHKIuMU.  Mx
TPUTOHOMETPHY | CBOWCTBA M rpaduKu

eckue pyHKIUH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.9
Tpuronomerpuu
ecKue

Cogepxanue yueOHOro MaTepuana

VYpaBHEeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE

tg X = a, ctg X = a. PenieHue TPUTrOHOMETPUUYECKUX

YPaBHEHHUS U ypaBHEHU U OCHOBHBIX THUIIOB: MPOCTEUILINE

HEPAaBEHCTBA TPUTOHOMETPUUECKUE  ypaBHEHUS, CBOJAIIMECH K
KBaJIpaTHbIM, PEIIAEMbIE PA3JIOKEHUEM Ha MHOKUTEIH,
OJIHOPOJIHBIE.
[Ipocreiiine TPUrOHOMETPUUECKUE HEPABEHCTBA
KoMmb6unnpoBaHHoe 3aHsTHE.

Tema 4.10 Coneprxkanue yaeOHOro MaTepuana

Cucremsl Cucremsl IIPOCTEUIINX TPUTOHOMETPUYECKUX

TPUTOHOMETPHUY | YpaBHEHUI

€CKHX KomOunupoBanHoe 3aHaTHE

yYpaBHEHUU

Tema 4.11 Cogepxanue yaeOHOT0o MaTepuana

Pemenue 3anau.
OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuu
eckue QyHKIUU

[TpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKCHHM.

Pemenne  TPpUrOHOMETPUYECKHX  ypaBHEHUHM U

HEPABEHCTB B TOM 4YHCJIE C MCIIOIB30BAHMEM CBOWCTB
GyHKIUN.

KonTponbhas pabota

Paszgea S.

KoMmmuiekcHble

ymucaa

Tema 5.1 Coneprkanne yaeOHOT0 MaTeprana

KomnekcHsie [ToussTue  kommuiekcHoro  yucna.  ComnpsiKeHHbIE

yuca KOMIUIEKCHBIC ~ YHCJla,  MOAYJAb W apryMEHT
KOMILUTIEKCHOTO yucia. dopma 3amucu KOMIUIEKCHOTO
qyucia (reomeTpuyeckas, TPUTOHOMETpHUYECKas,
anreOpandeckasi). ApudMeTHUeCKHe  IEHCTBUS  C
KOMILIEKCHBIMH YHCIIaMU
Komb6unupoBanHoe 3aHsaTHe

Tema 5.2 Coneprkanne yaeOHOT0 MaTepuana




[Ipumenenue

Brimonaenne pacdy€ToB C IIOMOIIBIO KOMILICKCHBIX

KOMILJIEKCHBIX yucen. [IpuMepsl HCnoab30BaHMS KOMIUIEKCHBIX YUCET 4
qucen [IpakTrueckoe 3aHsTHE
Pa3znen 6. 40
IIpousBoanas
¢pynkuun, ee
NpHUMeHeHHe
Tema 6.1 Cogneprkanue ydeOHOro MaTepuasa
[Tonsitue OnpezneneHue  4YUCIOBOW  IOCIIEAOBAaTEIBHOCTH U
IPOU3BOIHOM. cnocoObl  ee  3amaHusa.  CBoiicTBa  YHCIIOBBIX
Dopmybl U | OCIeA0BaTEeIbHOCTEH. Omnpenenenue npezena 2
paBuiIa I10CJIEI0BATEIBHOCTH. Brruncnenue IIpEIEI0B
T GepeHpo | mocsae 0BaTeIbHOCTEN. [Ipenen byHKIIIN Ha
BaHUs OoeckoneuHoctu. Ilpemen  ¢yHKmMM B TOYKe.
[Tpupamenne aprymenta. Ilpupamenue ¢GyHKUMH.
3agaun, MNPUBOJAIIME K TOHSATHIO POU3BOJIHOM.
OnpezneneHve NPOU3BOJHOM. AJTFOPUTM OTBICKAHUS
MPOU3BOJHOMN
Kom0uHupoBaHHOe 3aHATHE
Tema 6.2 Coneprxkanue yaeOHOro MaTepuana
[IpousBogHBIC dopmyisl nuddepeHIpoBaHuS. [IpaBuna 6
CYMMBI, T epeHMpoBaHus
pa3HOCTH KoMmOuHHMpOBaHHOE 3aHATHE OK-01,
MPOU3BEIACHUS, OK-02,
YacTHOTO OK-03,
Tema 6.3 Coneprkanue y4eOHOro MaTepuana OK-04,
IIpousBoaHbIE Onpenenenne  cnoxkHol  ¢yHkuuu. IIpousBoanas OR-05,
TPUTOHOMETPUY | TPUTOHOMETPUYECKHUX GbyHKIUH. [IpousBogHas OK-06
€CKMX (YHKIHMH. | CIIOKHOU (QYHKIMH 6
ITponsBogHas KomOunupoBanHoe 3aHaTHE
CII0’)KHOH
byHKIIUN
Tema 6.4 Coneprkanue y4eOHOro MaTepuana
Tonsne O | lonsTne  HempepbiBHOH  QyHknuu.  CBolicTBa
HEUPCPBIBHOCTH | genpepbIBHOM GyHKIUH. Cas3b MEXITY 7
byHKIMH. HENPEPBIBHOCTBIO M AUPHEPEHINPYEMOCTHIO (DYHKIIUH
Merton B TOYKE. AJTOPUTM pEIICHHS HEPABEHCTB METOI0M
HUHTCPBATIOB MHTEPBAJIOB
Komb6unupoBanHoe 3aHsatue
Tema 6.5 Copneprxanue yueOHOro MaTepuaa
['eomerpuueckn | 'eoMeTpUYecKHii CMBICT MPOU3BOAHOM (yHKIMH —
I u pusnueckuil | yrimoBoit Kod(pPUIMEHT KacaTeabHOH K rpaduky
CMBICII GyHKIIMHM B TOUKe. YpaBHEHHE KacaTelbHOU K rpaduky
IIPOU3BOJHOMN GbyHKIMM.  ANTOPUTM  COCTaBJIEHUS  ypaBHEHUs 4

KacaTenbHOHU K rpaduky ¢pyHkuu y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 6.6 Coneprkanue yaeOHOT0 MaTepuana
duznyeckui duznuecknii (MEXaHUUYECKH) CMBICT TPOU3BOJAHOU —
CMBICIT MTHOBEHHAs CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
IPOU3BOJAHON B | [IpakTHUECKOE 3aHATHE 2
npodeccuoHanb
HBIX 3aJ]a4ax
Tema 6.7 CopepxaHue yaeOHOT0O MaTepuaa
Monoronnocts | Bo3pactanne u yObiBaHMe (YHKIHUH, COOTBETCTBUE
GyHKIIHH. BO3pacTaHuss W yObIBaHUS  (QYHKIUH  3HAKY
Touku npousBogHo. IloHsATHE  TPOM3BOAHON  BBICIIETO 4
JKCTpeMyMa MOpSAJIKA, COOTBETCTBHE 3HaKa BTOPOIl IMPOU3BOJIHOM
BBITYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTPE3KeE.
3ajaun Ha MakCUMyM U MUHUMYM. [lonsTue
ACHMIITOTBI, CIOCOOBI HMX OIpeleNeHusl. AINTOpUTM
UCCIIeIOBaHUs (PYHKIIMU W TOCTPOEHHs ee rpaduka
MOMOIIBIO TPOU3BOIHOMU. J[poOHO-TMHEHAs PyHKIUS
KomOunupoBanHoe 3aHatue
Tema 6.8 Cogepxanue yueOHOro MaTrepuana
Hccenenoanue
. HccnenoBanne  ¢GyHKIMM HA  MOHOTOHHOCTh H
byHKUIMMA u 4
MOCTPOEHUE TPaUKOB.
IIOCTPOEHUE
rpaduKoB Kom0uHupoBaHHOe 3aHATHE
Tema 6.9 | Comepxanue yueOHOT0 MaTepuaa
HanbGonbmee u | HaxoxaeHue HanOOBIIEr0 U HAMMEHBIIETO 3HAYCHUI
HauMEHbIIIee byHKIMI, mnocTpoeHHe TpadUKOB MHOTOUICHOB C 2
3HAYEHUs MCIIOJIb30BaHUEM allapaTa MaTeMaTUYECKOr0 aHaIN3a
Gynxunm KoMOMHUpPOBAHHOE 3aHSATHE
Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Haxoxnenue (comep:xkaHue NPUKJIATHOTO MOAYJIA)
ontumansHoro | HanMensinee u Haubosibliee 3HaueHue yHKIUH 6
pesyabrata ¢ | [IpakTuyeckoe 3aHsITHE
MIOMOMIBIO
IIPOU3BOJHON B
MIPAKTUICCKIX
3aa4ax
Tema 6.11 Coneprkanue y4eOHOro MaTepuana
Pemenune 3agau. | ®opmyisl u npaBuUiIa nudhepeHIMPOBaHMUS.
IIpousBogHas HccnenoBanne (QyHKIUI C MOMOILIBIO MPOU3BOIHOM. 2
byHKIHIH, ee | Hanbonpiiee n HauMeHblIee 3HaUeHUS (QPYHKITUU
IPUMEHEHHE KonrtponsHas pabora
Pa3nea 7. 46 OK-01,
MHororpanuun OK-02,
KH M Tejaa OK-03,
BpalleHHsA OK-04,
Tema 7.1 CopepxaHue yueOHOTO MaTepHrala OK-05,
Bepmunsl, [TonsiTue MHOrorpaHHuka. Ero ajeMeHThI: BEpILWHBI, OK-06




pebpa,  rpanu | peOpa, rpanu. JImaronamnp. Cedenume. Brinmykibie u
MHOTOTPaHHHUKA | HEBBIMYKJIbIE MHOTOI'PaHHUKH

KomOuHupoBaHHOE 3aHATHE
Tema 7.2 Coneprxkanue yueOHOro MaTepuana
[Tpusma, ec | [lonstue mpusmbl. Ee ocHOBaHHMS W OOKOBBIC TpaHH.
cocrapistome, | Bercora npusmsel. IlpsMasg ¥ HakIOHHas npuU3Ma.
CEUYECHHUE. IIpaBunpHas npusma. Ee ceuenue
[Ipsamas 1 | KoMOuHUpOBaHHOE 3aHATHE
MpaBWJIbHAS
MPU3MBI
Tema 7.3 Conepkanue yaeOHOro MaTepuasa
[Mapamnenenune | [Mapamnenenunesn, CBOMCTBA MPSIMOYTOJIBHOTO
1, ky0. CedeHue | napajienenurne/a, KyO. Ceuenue KyOa,
KyOa, napaienenumnena
napajienenune | KoMOMHUPOBaHHOE 3aHITHE
na
Tema 7.4 Cogepxanue yueOHOro MaTepuala

[Tupamupga, ee

HI/IpaMI/II[a n ee sneMeHThl. CedeHue ImupaMuJbl.

cocrapisironue, | IIpaBunpHasg nupamuaa. Y cedeHHas MUPaMuIa
ceqcHue. KoMmOnHHMpOBaHHOE 3aHATHE
IIpaBunpHas
NUpaMuJIa.
YceueHHas
nvpamuja
Tema 7.5 Cogepxanue yueOHOro MaTrepuana
boxoBas u | [Inomanr GOKOBOW W TOJHOW TMOBEPXHOCTH MPHU3MBI,
MOJIHAs MAPaMU/IBI
MOBEPXHOCTh Komb6unupoBanHoe 3aHdTue
MPU3MBI,
UPAMU/IBI
Tema 7.6 Copneprxanue yueOHOro MaTepuaa
Cummerpuss B | CUMMeETpHS OTHOCHTEIIFHO TOYKH, IPSMOH, TUIOCKOCTH.
KyOe, Cummerpuss B KyOe, mMapajuleienumnesne, MpU3ME,
napauleenue | MupamMuIe
e, npusme, | KomOMHUpOBaHHOE 3aHSATHE
nupamMue
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
ITpumepsl (comep:kaHue NPUKJIATHOTO MOAYJISA)
cumMmerpuii B | CuMMeTpHst B IPUPOJE, ApXUTEKTYpe, TEXHUKE, B OBITY
npodeccuun
[IpakTHueckoe 3aHsTHE
Tema 7.8 Coneprxanue yueOHOro MaTepuaa
[IpaBunbpHbIE ITonssTue mnpaBuabHOrO MHOrorpaHHuka. (CBoicTBa
MHOI'OIPAaHHHUKH | IPaBUJIbHBIX MHOTOTPAaHHUKOB
, UIX CBOMCTBa [IpakTueckoe 3aHsATHE
Tema 7.9 Coneprkanne y4eOHOT0 MaTepuana
Hwmuaap, ero | Humuaap w ero osnemeHthl. CedeHwe IMIMHApA




cocTaBistonue. | (mapajjienpbHOe OCHOBaHWI0O M ocu). Pa3epTka 2

Ceuenue HWIMHAPA

HUIMH]Ipa Komb6unupoBanHoe 3aHsaTue

Tema 7.10 IIpodeccuoHaNILHO-OPMEHTHPOBAHHOE  COJEPIKAHUE

Konyec, ero | (cogeprxanue NPUKJIATHOTO MOIYJIs1)

cocramsrome. | Konyc u  ero  smementhl. CedeHue  KOHyca

Ceuenne xoHyca | (mapajuleIbHOE OCHOBAHHIO M MPOXOAAIIee dYepes 4
BEpILKHY), KOHUYEcKHe ceueHus. Pa3BepTka koHyca
Komb6unupoBanHoe 3aHarue

Tema 7.11 ConepxaHue yaeOHOT0O MaTepuaa

YceueHHbI VYceuennslii koHyc. Ero oOpasymoomas u BBICOTA.

koHyc. Cedenue | CeyeHue yceueHHOTro KOHyca 2

YCEUEHHOT0 Komb6unupoBanHoe 3anarue

KOHYcCa

Tema 7.12 Cogepxanue yueOHOro MaTepuana

Hlap u coepa, | [lap u chepa. Bzaumuoe pacmonoxenue chepbl u

UX CEYEHUs iockoctd. CeueHne mapa, cepsl 2
Kom0unupoBaHHoe 3aHATHE

Tema 7.13 Coneprxkanue yaeOHOro MaTepuana

ITonsTue 00 | [Tonssitue 00 oOveme Tema. OO0veM Kyba u

obpeme  Tena. | mpsIMOYroJibHOro napasenenuneaa. O0beM MPU3MbL U 4

OTtHomeHue mwimHApa.  OTHolleHHe OO0bEMOB MOAOOHBIX Tl

00BbEeMOB ["'eoMeTpHUYECKHI CMBICIT OMPEAETUTENS 3-TO MOpsAKa

n0JO00HEIX TeNl | KOMOMHHPOBAHHOE 3aHATHE

Tema 7.14 Coneprxkanue yaeOHOro MaTepuana

Obnemer 1| O6wvemsl upamuabl U KoHyca. O0beM mapa. [lnomanu 2

TTomHaan HOBEpXHOCTEH Ten

MOBEPXHOCTEH | KoMGUHMpOBAHHOE 3aHSATHE

Tel

Tema 7.15 Coneprxkanue y4eOHOTo MaTepuana

KomOunamun KomMOuHaimu reoMmeTpruieckux Tei

MHOTOTPaHHHUKO | [IpakTH4eckoe 3aHsITHE 4

B u TeN

BpaLICHUs

Tema 7.16 Copneprxanue yueOHOro MaTepuaia

I'eomerpuueckn | Mcnosnb30BaHNEe KOMOMHAIMM MHOTOIPaHHUKOB U Tel

€ KOMOMHALMM | BpAIICHHUS B MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1auax

Ha MPaKTHKE [TpakTHdeckoe 3aHsITHE 4

Tema 7.17 Coneprkanne y4eOHOT0 MaTeprana

Pemenne 3amau. | O6beMbl U MIJIOLIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U

MHOrorpaHHuK | Teq BpalleHUs 2

u 1 Tena | KontposbHas paborta

BpaLICHUS

Pasznea 8. 14 OK-01,

IlepBooOpa3na OK-02,

s QyHKIHH, ee OK-03,




NpUMEHEeHHUe OK-04,
OK-05,
OK-06
Tema 8.1 ConepxaHue yaeOHOT0O MaTepuaa
IleppooOpa3Hast | 3amaya O BOCCTAHOBJICHHH 3aKOHA JBIDKCHUS IO
G yHKITHIH. MU3BECTHOM  CcKOpocTH. lloHsATHE WHTErpHUpOBaHUS.
[TpaBuiia O3HakoMIIeHHE C MOHATHEM UHTETpajla U
HAXO0XKJICHUS nepBooOpazHor s pyHkiuu y=f(x). Pemenue 3amau
IepBOOOPA3HBIX | HA CBA3b MEPBOOOPAa3HOM W €€  IPOU3BOIHOM, 2
BBIUKCJICHHE NEpBOOOpa3HON [UIsl JaHHOW (YHKITHH.
Tabmuma dopMyn misi HaXOXKACHHS TEPBOOOPA3HBIX.
W3yueHne mpaBuia BEIYUCICHUS IEPBOOOpa3HON
Kom0unupoBaHHOE 3aHATHE
Tema 8.2 CopepxaHue yaeOHOT0O MaTepuaa
[Tnomane 3amayy, NPUBOASIIKE K TMOHITHIO ONPEAeCHHOTO
KPUBOJIMHEHHON | MHTErpajia — O BBIYMCIICHUU TUIOIIAIN KPUBOJIMHEHHOM
Tpaneuuu. Tpameuuu, O nepeMmemieHun  Toukd.  [loHsTHE
dopmyna OIIPEACIIEHHOIO0  WHTErpasa. I'eomerprueckuii  u 2
Herotona — | Gu3udeckuil  CMBICII  ONPEAEICHHOINO  MHTErpaia.
JleiiOHuma ®opmyna Herorona— JleitOHuma
Kom0uHupoBaHHoe 3aHATHE
Tewma 8.3 Cogepxanue yueOHOro MaTrepuana
Heonpenenenn | [lonsiTue HeonmpeneneHHOTO HHTETpala
bl 1 | KoMOMHUPOBAHHOE 3aHATHE 2
ONpEeAEeICHHbBIN
MHTETpaJibl
Tewma 8.4 Coneprxkanue y4eOHOTo MaTepuana
[Tonsitue 00 | ['eoMeTpUYECKHil CMBICI ONPEICICHHOTO HHTEerpalia
onpeacneHHOM | KoMOuHUpOBaHHOE 3aHSITHE 2
UHTETpaJle  Kak
ioniaan
KPUBOJIMHENHOMN
Tpaneuuu
Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
OmnpeneneHHbll | (coaep:kaHHe MPUKJIATHOTO MOTYJIs)
MHTErpa B | ['eoMeTpruecKknii CMBICII ONPENEICHHOTO HWHTErpaa.
JKU3HHU ®opmyna Hetorona - JleitOHuma.
Pemenne 3amady Ha TpPUMEHEHME UWHTErpana i
BBIYUCIICHUS (PU3MUECKUX BEIUYHH U IUIOLIaei 4
[IpakTHueckoe 3aHsTHE
Tema 8.6 Coneprkanne y4eOHOT0 MaTeprana
Pemenne 3anau. | [lepBooOpaznas ¢ynkmmu. [IpaBuna  HaXoKAEHUS
ITepBooOpasHas | mepBooOpa3HbiX. Ee mpumeHeHue 2
byHKIHIH, ee | KontpospHas pabota
IIPUMEHEHNE
Paznen 9. 18 OK-01,
Crenenu 1 OK-02,




KOPHH. OK-03,

Crenennas OK-04,

¢pyHkuus OK-05

Tema 9.1 Cogneprkanue ydeOHOro MaTepuasa

CrenenHnas IlonsiTe KOpHS N-OM CTENEHU M3 JEHUCTBUTEIBLHOIO

Gynxms, ¢ | ypucma. @ynxmuu y = VX uX cBoiicTBa M rpaduKy.

CBOMCTBA CBolicTBa KOpHSI N-Oi CTENEHU 4
Komb6unupoBanHoe 3anarue

Tema 9.2 Cogneprkanue ydeOHOro MaTepuasa

[TpeoOpa3zoBanu | IIpeobOpa3oBaHue HPpPALIHOHATBLHBIX BHIPAXKCHUI

¢ BbIpaXCHUH ¢ | KOMOMHHPOBAHHOE 3aHSATHE 4

KOpHSAMH  N-Oi

CTENEHU

Tema 9.3 Conepxanue yaeOHOT0O MaTepuaa

CaoiicTBa [lonstTe  cremeHu C  JIOOBIM  pPaAlMOHAIBHBIM

CTECTEeHH ¢ | moka3areneM. CreneHHble (QYHKIHMHM, WX CBOWMCTBAa U

palMOHAIbHBIM | rpaduKu 2

u Kom0uHupoBaHHOe 3aHATHE

JICUCTBUTEIIbHBI

M IOKa3aTeJsIMU

Tema 9.4 Coneprxkanue yaeOHOro MaTepuana

Pemenune PaBHOCMIIBHOCTh ~ MppALlMOHAIBHBIX ~ ypaBHEHUH W

UppallMOHANbHEI | HEpaBeHCTB.  MeToasl uX  pemieHusi.  PemieHue

X YPaBHEHMH M | HppallMOHAIbHBIX YPABHEHUN U HEPABEHCTB 6

HEPABEHCTB KomOunupoBanHoe 3aHatue

Tema 9.5 Coneprkanue y4eOHOT0 MaTepuana

Crenenun u | Onpenenenue cteneHHon QyHkuuu. Mcnons3oBanue ee

KOPHH. CBOMCTB IPHU PELICHUH YPABHEHUN U HEPABEHCTB 2

Crenennast KoHTponsHas paboTa

byHKIISA

Pasznen 10. 18

Iloka3aTenbHa

1 GyHKIUA

Tema 10.1 Coneprkanue y4eOHOTo MaTepuana

IToxasarensHast | CTemneHb c MIPOU3BOJIbHBIM JEACTBUTEIbHBIM

byHKIHS, ee | mokazareneM. OrnpeeneHue MoKa3aTelbHOW (QYHKIUH, OK-01

CBOICTBa ee CcBoiicTBa M rpaduK. 3HAKOMCTBO C NPUMEHEHUEM OK- 02'
nokaszaTteiabHON (QyHKIUHM. PerieHne mokazaTenbHBIX 4 OK-OS,
ypaBHEHUN (QYHKIIMOHATBHO-TPAQHUECKUM METOIOM OK-0 4’
KoMOMHUpOBaHHOE 3aHATHE '

OK-05

Tema 10.2 Coneprkanne yaeOHOT0o MaTepuaa

Pemenue Pemienne  mokaszaTenpHbIX ~ YpPaBHEHHM  METOJIOM

MOKA3aTeNbHBIX | ypaBHMBAHMS IOKa3aTeslel, METOJOM BBEACHUS HOBOU

YPaBHEHHH W | IepeMeHHOM, (yHKIIMOHATHHO-TPa(QUUECKUM METOOM. 8

HEPABEHCTB Pelenne nokas3aTenbHbBIX HEPABEHCTB

[IpakTHueckoe 3aHsTHE




Tema 10.3 Coneprkanue yaeOHOT0 MaTepuana
CucremMbl Pemienue cucrem nokasaTeabHbIX YPaBHEHHI
MoKa3aTelbHbIX | KOMOMHUPOBAHHOE 3aHITHE 4
ypaBHEHUH
Tema 10.4 CopepxaHue yaeOHOT0O MaTepuaa
Pemienne 3anmau. | Pemenune — mokasaTenbHBIX — YpaBHEHHH  METOAOM
[ToxasarenpHas | ypaBHMBAHUS MOKAa3aTeNei U METOJAOM BBEICHHS HOBOM
byHKIISA IepeMeHHOM. Pelenne nokasareabHbIX HEPABEHCTB 2
KonTponbnas pabota
Pasznea 11. 30
Jlorapu¢gmsi.
Jlorapupmuuec
Kasi pyHKUMS
Tema 11.1 Cogneprkanue ydeOHOro MaTepuaa
Jlorapudpm Jlorapudm umcna. JlecATUUHBII W  HATYpaJbHBIHA
qucna. norapudmsl, YUCIO €
Hecsituunblii ¥ | KoMOMHHPOBAHHOE 3aHSITHE 4
HaTypaJbHbII
J0TapuQMmBl,
YHCIIO €
Tema 11.2 Coneprxkanue yaeOHOro MaTepuana
CaoiicTBa CsoticTBa norapudmoB. Oneparus J1orapupMupoOBaHus.
sorapu@moB. KomOunnpoBanHoe 3aHaTue 6
Onepanus
JorapupMHupoBa
— OK-01,
Tema 11.3 Coneprkanue y4eOHOro MaTepuana OK-02,
Jlorapupmuueck | Jlorapudmudeckast GyHKIUS U €€ CBOWCTBA OK-03,
ag Qynkuus, ee | KoMOMHUPOBAHHOE 3aHATHE 4 OK-04,
CBOICTBa OK-05
Tema 11.4 Cogepxanue yaeOHOT0o MaTepuana
Pemmenue [TonsTue norapupmuueckoro ypaHeHus. Omneparus
norapudmuyeck NOTEHIMPOBAaHUsA. TpHU OCHOBHBIX METOAA PEIICHUS
MX YPaBHEHUH M | jorapudmuueckux — ypaBHeHWit:  (YHKIHOHATBHO-
HCPaBCHCTB rpadpuyeckuii,  MeToJ,  NOTEHIMPOBAHUSA,  METOJ 8
BBEICHHUS HOBOM miepemeHHOW. Jlorapudmuueckue
HEpaBEHCTBA
Komb6unupoBanHoe 3aHsatue
Tema 11.5 Coneprxanue yueOHOro MaTepuaa
Cucremsl Anroputm peleHus CUCTEMBI YPaBHEHHUH.
norapupmMuueck | PaBHOCHIIBHOCTh — JIOTapU(PMHUUSCKUX  YpaBHEHHH H
UX YpaBHEHUMU HEPABEHCTB 2

KomOuHHupoBaHHOE 3aHATHE

Tema 11.6
Jlorapupmsl B
npupoze u

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME

(comep:kaHue NPUKJIATHOTO MOAYJISA)

[Tpumenenue norapu¢ma. Jlorapudpmudeckas crnupaib




TEXHHKE B npupoje. Ee MaremaTnyeckue cBoMCTBa 4
[IpakTrueckoe 3aHsTHE

Tema 11.7 Cogneprkanue yaeOHOTo MaTepuana

Pemenne 3anmau. | Jlorapudgmuueckass QyHkuus. PemieHwe mpocTendmmx

Jlorapugmel. JOTapu(PpMHUECKUX YPaBHEHUI 2

Jlorapupmuueck | KonrpossHas pabora

ast pyHKIUSA

Pasznea 12. 10

MHuoxecTBa.

DJ1eMeHThI

Teopuu rpados

Tema 12.1 CopepxaHue yaeOHOT0O MaTepuaa

MHoxecTBa [Tonsitue muoxkectBa. IlogMuoxkecTBO. Omnepamuu ¢
MHO>KECTBaMHU 2
KomOunnpoBanHoe 3aHaTue

Tema 12.2 IIpodeccnonabHO-OPHEHTHPOBAHHOE  COJAEpPKAHME

Onepanuu ¢ | (comep:xaHMe MPUKJIATHOIO MOYJIA)

MHO’KECTBaMHU Onepauuu ¢ MHOXECTBaMHU. PellleHne NpuUKIIaJHbIX
3aj1a4 2
[TpakTuueckoe 3aHATHE

Tema 12.3 Cogepxanue yueOHOro Marepuana

['padsr [Tonstue rpada. CsasHblil rpad, AepeBo, UK rpad Ha
IUIOCKOCTH 4
[TpakTyeckas pabora

Tema 12.4 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3anau. | Omepanuun ¢ MHOXkecTBamu. OmHcaHHe peaTbHBIX

MHoxecTBa, CUTYyalluil ¢ MoMoIIbI0 MHOXeECTB. [IpuMenenue rpados

I'pappl ¥ uX | K peleHuro 3a1a4 2

IIPUMEHEHHE KonrtpomnbHas pabora

Paznen 13. 26

DJIeMeHThI

KOMOHMHATOPHK

U, CTATHCTHUKHU

" Teopuu

BEPOATHOCTEH

Tema 13.1 Coneprkanue y4eOHOro MaTepuana OK-01,

OcHoBHbIE [lepectaHOBKH, pa3MelleHUs, COUETAHHUS. OK-02,

HOHATHS 4 OK-03,

KOMOMHATOPUKH | KoMGHHHPOBAHHOE 3aHATHE. OK-04,

Tema 13.2 CopepxaHue yaeOHOTO MaTepuana OK-05

CoOsitHe, CoBMecTHBIE U HECOBMECTHBIE COOBITHS. Teopembl 0

BEPOATHOCTH BEPOATHOCTH CYMMBI COOBITHH. Y ClIOBHAsi BEPOATHOCTb.

COOBITHS. 3aBuCHMMBIE W He3aBUCHMBIC COOBITHS. TeopemMbl 0O

Crnoxxenne U | BEpOATHOCTH MIPOU3BEACHUS COOBITHIA. 4

YMHOXEHHUE KoMOuHMpOBaHHOE 3aHATHE

BEPOSATHOCTEM




Tema 13.3
BeposarHocts B

IpodeccnonabHO-OPHEHTUPOBAHHOE
(comeprkaHue NPUKJIATHOTO MOXYJIS)

COACPIKaAHUEC

npodeccuonans | OTHOCHTENbHAS YacTOTa COOBITHS, CBOMCTBO €€

HBIX 3aJ]a4ax YCTONYHMBOCTH. CratucTtuueckoe orpezesieHue
BEpOATHOCTH. OLIeHKa BEPOATHOCTH COOBITHS 4
[TpakTrueckoe 3aHsATHE

Tema 13.4 Cogneprkanue ydeOHOro MaTepuaia

HuckperHas Bunbl cnyyaiineix BennuuH. OnpeneseHne TUCKpPEeTHON

ciyJaitHas CIy4allHOM  BEJIMYMHBI. 3akoH  pacmpeneneHus

BEJIMYMHA, JUCKPETHOM clly4aiiHOM BenuuuHbl. Ee u4ucioBble 4

3aKOH €€ | XapaKTePUCTUKH

pacupenenenus | KomOMHMpPOBaHHOE 3aHITHE

Tema 13.5 CopepxaHue yaeOHOT0O MaTepuaa

3anauun Bapuanunonnsiii psa. [lonvron 4actor u rucrorpamma.

MaTeMaTu4ecko | CTaTUCTUYECKUE XAPAKTEPUCTUKH psAga HAOII0JaeMbIX

i cTaTUCTUKU JTAHHBIX
KoMOMHHUPOBAHHOE 3aHSATHE 4

Tema 13.6 IIpodeccrnonaibHO-OPMEHTHUPOBAHHOE  COAEPKAHME

CocraBnenue (conep:xaHue NPUKJIATHOTO MOAYJISA)

TabIuUI u | [lepBuunas o0paboTKa CTaTUCTUYECKUX  JAHHBIX.

quarpamMMm  Ha | 'paduueckoe  ux  mpezacraBieHue.  HaxoxkneHue

MPaKTUKE CPEeIHUX XapaKTePUCTHK, HAOIIOAaeMbIX JTaHHBIX 4
IIpakTHueckoe 3aHsaTHE

Tewma 13.7 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3amau. | Dnementsl koMOmHAaTOpUKU. COOBITHE, BEPOATHOCTH

ONEMEHTHI coObITus. Clio’)keHHE U YMHOXKEHHE BEPOSITHOCTEH

KoMOuHaTopuku | KonrposbsHas pabora 2

, CTaTUCTUKU U

Teopun

BEPOSATHOCTEMN

Paznen 14. 28

YpaBHenuss u

HepaBeHCTBa

Tema 14.1 Copneprxanue yueOHOTo MaTepuana

PaBHOCMIIBHOCT | PaBHOCHIIBHOCTH ypaBHEHUI u HEPABEHCTB.

b ypaBHeHuMH U | OnpeneneHus. OCHOBHBIE TEOpPEMbl PABHOCHIIBHBIX OK-01,

HEPaBEHCTB. nepexojax B ypaBHEHHSAX H HepaBeHCcTBax. OOmue 4 OK-02,

OOmpe MeToxabl | METO/IbI peIlleHHsT YPaBHEHHH: MEpeXxoJ OT PaBEHCTBA OK-03,

peLeHus GyHKIMI K paBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX OK-04,
GbyHKIMHI, METON pa3loXKeHHs] Ha MHOXKUTEIH, METOJ OK-05,
BBEJCHUS HOBOW  IepeMeHHOW, (YyHKIIMOHAIBHO- OK-06
rpaduvecKkuit MeTo
KomOunupoBanHoe 3aHiTue

Tema 14.2 Coneprkanne y4eOHOT0 MaTeprana

['padpuaeckuit OO0mre MeToNbl PpEeIIeHUs HEPAaBEHCTB: MEPEeXoj OT

METOJI PEIICHHS

CpaBHEHMsI 3HaUEHUI (PYHKIMH K CpaBHEHUIO 3HAYEHHH




YpaBHEHUH, apryMEeHTOB JIJI1 MOHOTOHHBIX (DYHKUHH, METOx
HEPaBEHCTB WHTEPBAJOB, (YHKIMOHAIBLHO-TpaQUUECKU  METO.. 4
I'padudueckuit  meTonm  pemieHuUss  ypaBHEHHH U
HEPABEHCTB

KomOuHupoBanHoe 3aHATHE

Tema 14.3 ConepxaHue yaeOHOT0O MaTepuaa

VYpaBuenus  u | OnpeneneHue MoIyis. PackpeiTue  MOIysl 1O
HEpaBeHCTBAa ¢ | ompeneneHuto. [Ipocreiine ypaBHEHUS U HEpaBEHCTBA
MOJTyJIeM ¢ moxayiem. IlpuMeHeHrne paBHOCHIBHBIX MEPEXOJ0B B 4
ONpeeNIeHHBIX THUIAX YPaBHEHUIl M HEPaBEHCTB C

MOJlyJIeM

Kom0uHMpoBaHHOE 3aHATHE
Tema 14.4 CopepxaHue yaeOHOT0O MaTepuaa
VpaBHeHHsT U | 3HAKOMCTBO ¢ mapaMmeTpoM. IIpocTeimue ypaBHEeHUS U
HEPaBEHCTBA C | HEPABEHCTBA C MapaMEeTPOM 6
napaMeTpamu KomOunnpoBanHoe 3aHaTue
Tema 14.5 IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEPKAHHE
CocraBneHue U | (coaep:kaHHe MPUKJIATHOTO MOTYJIs)
pelieHue Pemienne  TEKCTOBBIX  3a7a4  MPO(ECCHOHATHHOTO
npoeCCUOHAb | COAEPIKAHUS 8

HBIX 3ama4 ¢ | [IpakTuyeckue 3aHATUS
IIOMOUIBIO
YpaBHEHUU

Tema 14.6 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3amau. | OOmue MeToAbl pelIeHHs] ypaBHEHUH. YpaBHEHUS U
VYpaBHeHUss U | HEPAaBEHCTBA C MOAYJIEM U C TapaMeTpaMH

HEPABEHCTBA 2
[TpakTHyeckoe 3aHsATHE

IIpomexyTounas arrecTauus (JK3aMeH) 6

Bcero: ‘ 340

3. YcioBus peajau3anuy NpOorpaMMbl y4eOHOH NHCHHUIINHBI

3.1. Jlns peaau3anmuu NPOrpaMMbl y4eOHOIl AUCHMIVIMHBI NPeIyCMOTPEHbI CJieaylolue
crenuaJbHble IIOMeIeHHs
Kabunetr marematuku:
OCHAWEeHHbIU 000PYO0BAHUEM:
CTOJEI — 12 mT.,
CTyJbs — 24 mrT.,
CTOJI U CTYJI IpenojaBarens — | mr.,
MeJoBast Jocka — 1 mrT.,
TeneBu30p — 1 mr.,
KoMIbtoTep — 1 mr.,
TpuOyHa — 1 mt.,
y4eOHO-HarIsAAHbIE TI0COOUS - B SJIEKTPOHHOM BUJIE,
Jluyensuonnoe npoepammHoe obecneuenue:
- Microsoft Windows (JIuniensus Ne 60290784), 6eccpounas
- Microsoft Office (JIunensus Ne 60127446), 6eccpounas
- ABBY Fine Reader (siuniensust Ne FCRP-1100-1002-3937), 6eccpounast



- Calculate Linux (Baecén B EPPII ITpukazom Munkomceszu Ne665 ot 30.11.2018-2020),
OeccpouHas

- Go
-Ka
03.0

ogle G Suite for Education (IC: 01i1p5u8), 6eccpounas
spersky Endpoint Security (JIutienzus Ne 1CE2-230131-040105-990-2679), ¢ 31.01.2023 1o
3.2025 r.

3.2. UudopmanmonHoe odecnevyeHue peajnu3anu NporpaMmmbl
3.2.1. OcHOBHBIe TMeYaTHbIE M JIEKTPOHHbIE W3IAHUSA

1. Boeomonos, H. B. Marematuka. 3ajaun ¢ PEIICHUSMU | y4eOHOE MOCOOHME ISl CPETHETO
npodeccuonansHoro oopazosanus / H. B. boromomnos. — 2-e¢ u3a., ucnp. u aomn. — MoOCKBa :
WznatenscrBo HOpaiit, 2023. — 755 ¢. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-
5-534-16211-0. — Tekcr : anmexTpoHHbIi // OOpa3zoBatenbHas miatdopma KOpaiT [caiit]. —
URL: https://urait.ru/bcode/530620

2. boeomonos, H.B. Anrebpa ¥ Havaja aHaiu3a: ydeOHOe mocoOuMe i CpEeaHEro

npodeccuonansHoro obpaszosanusi/ H. B. boromomoB. — Mocksa : M3narensctBo HOpaiiT,
2023. — 240 c. — (IIpodeccuonanbroe oopazopanue). — ISBN 978-5-534-09525-8. — Tekcr
AIEKTPOHHBIN // OOpazoBarenbpHast mwiardopma Opaiit [caliT]. —

URL.: https://urait.ru/bcode/511954

3.Iyces, B. A. Maremaruka. ['eomerpusi. ba3oBsiii ypoBeHb: 10—11 kmaccel @ y4eOHUK IS
cpenHero obmrero obpasosanusi / B. A. I'yces, U. b. Koxyxos, A. A. [IpokodseB. — 2-¢ us.,
uctp. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. — 281 c. — (O0meobpa3zoBaTeabHbIH
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bIX

KOMIIeTeHIH

i

OK-01, YMmenus: Omenka «5» - «oTIMIHO» craBuTcsa, | OreHkKa
OK-02, - yMETh ONEPHPOBATh ecii 00YUaIOIHIACS TIONHO U3JIaraeT | pe3ysbTaToB
OK-03, IOHATHSIMHE: CTETICHb YHCIIA, MaTepuai (0TBeYaeT Ha BOMIPOC), YCTHOTO
OK-04, JIOTaprbM UHCIA; yMEHHE JIaeT NMPaBUIILHOE ONPEACIICHUE ompoca
OK-05, ’ OCHOBHBIX ITOHSTHI; OOHAPY)KHUBAET

OK-06, BHHOHHHVTB BBIHCIICHHIC MMOHMMaHKHE MaTepraa, MOXKET

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

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

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

- YMETh OIIEPUPOBATH
HNOHATUAMHE: (PYHKIIHS,
HeTpepbIBHAS (QYHKIIHSA,
POM3BOJIHAs, IEpBOOOpa3Has,
OIpeieIeHHbI UHTErpal;
yYMEHUE HaXOUTh
HPOM3BOJIHBIE DJIEMEHTAPHBIX
GyHKIMH, UCTIONB3Ys
CTIpaBOYHBIC MATEPHAIBI;
WCCJIEN0BATh B IPOCTEHIINX
cinydasix (yHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIINE U HAUMEHbIIIHNE
3Ha4YeHUs QYHKLUUN; CTPOUTH
rpauKu MHOTOWJIEHOB C
UCTIOJIF30BaHUEM arlnapaTa
MaTeMaTHYECKOTO aHAIIN3a;
PUMEHSTH TPOU3BOIHYIO ITPH
pEIIeHUH 3371249 Ha IBI)KECHUE,
pelaTh MpaKkTUKO-
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HauOOJIbIINE 1 HAUMEHbIIINE
3HAa4YeHHUs, Ha HAXOXKJICHHUE
MyTH, CKOPOCTH ¥ YCKOPEHHS,
- YMETh penIaTh TEKCTOBBIC
3aJ]au pa3HbIX TUTIOB (B TOM

MPUMEHUTH 3HaHUSI HAa TIPAKTHKE,
IPUBECTH HEOOXOAUMBIE TPHUMEPHI
HE TOJBKO M3
y4eOHHKa, HO U CaMOCTOSITEIbHO
COCTaBJICHHbIE; M3JIaracT MaTepual
MOCIIE0BATENbHO U MPABUIBHO C
TOYKHU 3PEHHSI HOPM JIUTEPATYPHOTO
SI3BIKA.

Onenka «4» - «XopoIo»
CTaBUTCS, €CIIM O0yYaIOIIHNIics aeT
OTBET, Y/IOBJICTBOPSIONINIA TEM Ke
TpeOOBaHUSAM, YTO M I OLICHKH
«OTIMYHO», HO AOMycKaeT 1-2
OILITMOKH, KOTOPBIE CaM Ke
UCTIpaBJISICT, U 1-2 HEOYETOB
MOCIIEI0BATEIHLHOCTH U SI3BIKOBOM
0 OpMIIEHUU U3IaraeMoro.
Orenka «3» -
«yJIOBJIIETBOPUTENHLHOY» CTABUTCH,
ecii oOyJaromuiics oOHapy>KUBaeT
3HaHKE ¥ TOHUMaHUE OCHOBHBIX
MOJOKECHUNM JTaHHOM TEMBI, HO
u3jaraeT MaTepuaj HEeMoJHO U
JIOTTyCKaeT HETOYHOCTH B
OTIpeIeIeHUH TMOHITUH Win
(hopmMynUpOBKe TIpaBUI; HE YMEET
JOCTaTOYHO ITyOOKO U
JI0Ka3aTeIbHO 000CHOBATH CBOU
CYXJIEHUS U IPUBECTH CBOU
MIPUMEPBI; H3JIaraeT MaTepHal
HEeTI0CJIeJ0BaTeNIbHO U IOMYCKaeT
OLIMOKH B SI3bIKOBOM O(hOpMIIEHUN
U3J1araeMoro.

Onenka«2y -
«HEYIOBJIETBOPUTEIILHOY» CTABUTCH,
ecni oOyyaronuiics oOOHapy>KUBaeT
He3HaHHe OoJblIel YacTH
COOTBETCTBYIOILIETO BOIIPOCA
JIOITyCKaeT OTNOKH B
(hopmMyTupOBKE OMpPEICIICHUN U
MIPaBUJI, UCKAXKAIOIINE X CMBICI,
OecropsI0YHO U HEYBEPEHHO
u3JaraeT MaTepHuall.

OrneHka «2» 0TMEUaeT 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 110 YCIIOBUIO 33]1a4H,
UCCIIEI0BaTh [OJyYEHHOE
pelLIeHNEe U OLICHUBATh
IPaBJONI0100HOCTh
pe3yibTaToB;

- YMETb OIIEPUPOBATH
HNOHSTUSIMU: CPE/IHEE
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
ABJICHUH; TIPEJCTABIIATH
UH(POPMALIUIO C TTOMOIIIBIO
TaOJIMI U AUarpamu;
UCCJIEIOBATh CTaTUCTHUYECKUE
JTaHHbIE, B TOM YHCJIE C
pPUMEHEHHEM I'padUUECKUX
METOJIOB U 3JIEKTPOHHBIX
CPEHCTB;

-yMeTb BBIOUpATh
MNOAXOJAIIMM METO IS
pelIeHus 3aJa4i; TOHUMaHNE
3HAYUMOCTH MaTEMaTHKH B
W3YYE€HUU MPUPOJIHBIX U
OOLIECTBEHHBIX MPOIIECCOB U
SBJICHHUI; YMETh PaClIO3HABATh
MPOSIBJIEHUE 3aKOHOB
MaTEMaTUKH B UCKYCCTBE,
YMETb NIPUBOUTH IPUMEPHI
MaTEMAaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTeMaTH4YeCKON HAayKH;

HEJIOCTaTK! B TIOJITOTOBKE, KOTOPbIE
SIBIISTFOTCS CEPhE3HBIM
MPENSTCTBUEM K YCIIEITHOMY
OBJIQJICHUIO TTOCIIEAYIOIINM

MaTepUAJIOM.

«5» - 85-100% BepHbIX
OTBETOB

«» - 69-84% BepHBIX
OTBETOB

«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u meHee

OueHka «5» - «OTJIMYHO»
BBICTABJISIETCSL O0yUarOIIEMYCsl, €CIT
JIEMOHCTPHUPYIOTCSI BCECTOPOHHEE,
CHUCTEMAaTHUYECKOE U TITyOOKOe
3HaHHUE Y4eOHOTr0 MPOrPaMMHOTO
MaTepHuaa, CaMOCTOSTEIIHLHO
BBITNIOJIHUBIINM BCE
IIPElyCMOTPEHHBIE IPOrPaMMON
3aJjaHus, TITyOOKOYCBOMBIINN
OCHOBHYIO U JIOTIOJIHUTEIBHYIO
JUTEPaATypy, PEKOMEHIOBaHHYIO
IPOrpaMMoOii, aKTUBHO PaOOTaBIINN
Ha IPAKTUYECKUX, CECMUHAPCKHUX,
71a00paTOPHBIX3AHATHSX,
a30Mparonuiicss B OCHOBHBIX
HAYYHBIX KOHIEIIIHUIX 0
M3y4aeMoOU TUCLUILINHE,
MIPOSIBUBILIAN TBOPYECKUE
CIIOCOOHOCTH M HayYHBIH  MOAXOJ
B IOHMMaHUU M H3JIOKEHUU
y4eOHOT0 MPOrpPaMMHOTO MaTeprMa,
OTBET OTJINYAETCs OOTraTCTBOM M
TOYHOCTBIO HCIIOIb30BAaHHBIX
TEPMHHOB, MaTepUasl U3JIaracTcs
MOCJIEI0BATENBHO U JIOTHYHO.
Onenka «4» - «XOpOIIO»
BBICTABIISIETCS 00YJAIOIIEMYCsl, €CITH
JIEMOHCTPHUPYIOTCS IOCTATOYHO
MOJTHOE 3HaHHE y4eOHO-
MPOrPaMMHOTO MaTepuaia, He
JIOITYCKAIOIIMI B OTBETE
CYIIIECTBEHHBIX HETOYHOCTEM,
CaMOCTOSITEJILHO BBIITOJIHUBILIUI BCE
MIPETYCMOTPEHHBIE IPOIPAMMOI1
3a/laHusl, YCBOMBIIHNI OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO
MIPOrpaMMO¥, aKTUBHO paOOTaBILIHii
Ha MTPAKTUIECKUX, CCMHHAPCKHUX,
71a00paTOPHBIX 3aHATHSIX,
MOKA3aBIINNA CUCTEMAaTUYECKUI
XapaxkTep 3HAHUH MO IUCHUIUINHE,
JIOCTATOYHBIN IS JaTbHeHTIei

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
IUIOCKOCTEM, yroJl MeX1y
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
TIOTIOJTHEHHUIO.

Onenka «3» -
«YIIOBJIIETBOPUTEILHOY
BBICTABIISIETCS 00YYaOLIEMYCsl, €CIU
JEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOT'0 Y4e0HO- IPOTPaMMHOI0
MaTepuaia B 00béme,
HEO0OXOIMMOM IS NabHEHTIIeH
y4eOBbI U MPEACTOSIIeH PaboThI IO
npodeccuu, He OTIINYABIIUHCS
AKTUBHOCTBIO HAa PAKTUYECKUX
(cemMHHApCKUX) B Ta00PATOPHBIX
3aHATUSX, CAMOCTOSITETIHLHO
BBITIOJTHUBIITNI OCHOBHBIC
peayCMOTPEHHBIE IPOrPaMMOit
3a/1aHus, OJJHAKO JOIYCTHUBIINI
MOTPEIIHOCTH NP UX BBITTOTHEHUHT
U B OTBETE Ha SK3aMEHE, HO
oOJazaronuii He00XOIUMBIMA
3HAHUSIMH [T YCTPAHCHHS ITO]T
PYKOBOJICTBOM MpenojaBaTess
HauboJIee CyIIeCTBEHHBIX
MOTPEITHOCTEM.

Orenka «2» -
«HEYJIOBIIETBOPUTEIHHO»
BBICTABIISIETCSL 00Y4JaIOIIEMYCs, €CITH
oOHapyXHUBAIOTCS MPOOEbl B
3HAHUSX WU OTCYTCTBHE 3HAHHMA
M0 3HAYUTENHHOUN YacTH
OCHOBHOTO Yy4€OHO-
IPOrpaMMHOTO MaTepuana, He
BBITIOJTHUBIIIEMY CAMOCTOSITSITEHO
PeayCMOTPEHHBIE TPOTPaAMMOit
OCHOBHBIE 33JIaHUS, JOMYCTUBIIIEMY
NPUHILIUINIAATbHBIE OMIMOKH B
BBITIOJTHEHUH TTPETyCMOTPEHHBIX
[IpOrpamMMoi 3aJaHui, He
0TpaboTaBIIEMY OCHOBHbBIE
NpakTUYEeCKHUe, CEMUHAPCKUE,
nabopaTopHbIE 3aHATHS,
JIOIYCKAIOIIEMY CYIECTBEHHbIE
OITUOKY MTPH OTBETE, W KOTOPBIN
HE MOXET IPOIOJDKUTH 00ydeHue
WM TIPUCTYIHUTH K
npodeccHoHaIBHOM JedaTensHocoe3
JIOTIOJTHUTEITLHBIX 3aHATHH 110
COOTBETCTBYIOIIEH TUCITUILTHHE.
OneHka «5» - «OTINYHOY
BBICTABJISIETCS, €CITU O0yJarOIIUHACS
nuMeeT riyOoKre 3HaHus y4eOHOTo
MaTepuaa 0 TeMe
MPAKTHYECKON paOOTHI, ITOKA3hIBACT

Ouenka
pe3yNbTaToB
BBITIOJTHCHHU
s
MPaKTUYECK
01 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
CUMMETPHUIO 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 MOHATHSIMHU:
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 peIICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH
peaTbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHUE
MPUBOJUTH PUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX
qrcell B IPUPOIHBIX U
OOI1eCTBEHHBIX SIBJICHUSX;

- OIEpUPOBATH NOHITUAMHU:
TOYKa, MpsiMasi, MI0CKOCTb,

YCBOCHHE B3aMOCBSI3M OCHOBHBIX
MOHATHM, UCHIOJB3YEMBIX B padoTe,
CMOT' OTBETUTbH Ha BCE
YTOYHSIOILIUE U JOTIOTHUTEIbHBIE
Bonpockl. O0yuaromuics
JEMOHCTPHUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTHUYECKOTO
MaTepuaa 1o TeMe NpakTUYecKoi
paboThl, onpenenser
B3aMMOCBSI3UMEXTY MTOKA3aTEISIMU
3a/1a4u, Ja€T MPaBUILHBIAAITOPUTM
pelIeHus, OnpeaAeseT
MEKIUCIUIITMHAPHBIE CBSI3U 110
YCIIOBUIO 33JaHHUSL.
Ouenka «4» - «XOpoIIo»
BBICTABJISICTCS, €CITH OO yJarOITHiACs
noKasall 3HaHHe yueOHOTO
MaTepuasa, yCBOMJI OCHOBHYIO
JUTEPATypy, CMOT OTBETUTD MOUYTH
MOJIHO Ha BCE 3aJJaHHbBIC
JIOTIOJTHUTEIIHHbBIE u
YTOYHSIOUTUE BOIIPOCHI.
OOyuaromuiicst JeMOHCTPUPYET
3HAHMSI TEOPETUIECKOTO U
MPAaKTHYECKOr0 MaTepualia mo TeMe
MIPAKTHUYECKON pabOThI, TOMyCKast
HE3HAUUTENbHbIC HETOYHOCTH TPU
pelIeHuy 3aa4, UMes HETIOJIHOE
MOHUMaHHE MEXTUCIUITHHAPHBIX
CBSI3€H TIPH MPABHIBHOM BBHIOOPE
ITOpPUTMA PEIICHHS 3a/IaHNS.
Orenka «3» -«yI0OBJICTBOPUTEIILHOY
BBICTABIISIETCS, €CII 00YJarOIIUHCS
B II€JIOM OCBOMJI MaTepHal
NPaKTUYECKO paboThI, OTBETUI HE
Ha BCe
YTOYHSIOUIUE U IONIOJIHUTEIbHBIE
Bonpockl. O0y4aromiics
3aTPYAHSAETCS C MPaBUILHON
OLIEHKOM MPEAJIOKEHHOMN
3aJa4u,1a€T HETIOJIHbBIN OTBET,
TpeOYIOIIHMIT HABOSIINX BOTIPOCOB
MperoiaBaTelsi, BHIOOp anropuTMa
pereHus 3a1a4 BO3MOXKEH TP
HaBOJISIIIIMX BOIIPOCAX
npenonaasatess. OueHka«2» -
«HEYJIOBIIETBOPUTETHHO»
BBICTABJISIETCS 00yJarOIIEeMyCs,eCin
OH MMEET CYIIECTBEHHBIE MTPOOEITHI
B3HAHMSIX OCHOBHOTO y4eOHOTO
MaTepualia MpakTUIeCKoi paboThl,
KOTOPBI IMOJHOCTBIO HE PACKPBLIT
coJiepKaHue BOMIPOCOB, HE
CMOTOTBETUTH HA YTOUHSIOIINE U

Ornenka
pe3yJIbTaTo
B peIICHUS
CUTYallMOHH
BIX 337134




MPOCTPAHCTBO, IBYTPaHHbIN
yTroJl, CKpeInBaIOLINecs
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 PEILICHUH
3a[a4 U3y4eHHbIC (PAKTHI U
TEOPEMBI IJITAHUMETPUH;
YMEHHE OLICHUBATh pa3Mephl
00BEKTOB OKPYKAIOILEr0 MUPA;
OIIEpPUPOBATH MOHATHIMU:
JIBIDKEHHUE B IIPOCTPAHCTBE,
no100HbIE PUTYPHI B
IPOCTPAHCTBE; HCIIOJIb30BaTh
OTHOILIEHHUE IIJIOMANEN
MOBEPXHOCTEN U 00HEMOB
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
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJISIPHOE
IIPOU3BENICHUE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEIEHNE BEKTOpa Ha
YHCII0; HAXOJUTh C TTOMOIIBIO
U3YYEHHBIX (popmyn
KOOPJIWHATHI CePEeINHBI
OTpe3Ka, pacCCTOSTHUE MEXTY
JIBYMsI TOUKaMH;
-yMEeThb BBIOMPATh NOJAXOISAIINI
H3yquHBIﬁ METOJ IJId pCIICHUA
3a/1a4M, paclo3HaBaTh

JIOTIOTHUTEIHLHBIC BOTIPOCHI.
OO6yuaromuiicst maér
HEBEPHYIOOIIEHKY CUTYaIlHUH,
HETIPaBWJILHO BHIOUPAET aiTOPUTM
JIeHCTBHH.

OneHka «5» - «OTIUIHO
BBICTABJISICTCS, €CIIU JTaCTCS
KOMIUIEKCHAsI ~ OLIEHKa
MPEUIOKEHHON CUTYALINH;
JEMOHCTPUPYIOTCS TITyOOKHE
3HAHMSI TEOPETHYECKOTO MaTepuaia
U YMEHHUE WX TPUMECHSTH;
MOCJIeI0BATEIbHOE, MPABUIILHOE
BBITIOJTHEHUE BCEX 3a/IaHUI; YMEHHE
000CHOBAaHHOM3J1araTh CBOU MBICIIH,
JienaTh HE00X0JUMbIE BBIBOJIBL.
Ouenka «4» - «XOpoIIo»
BBICTABIISICTCS, €CIU JAaeTCs
KOMILIEKCHAs OIIEHKA
MPEJIOKEHHON CUTYyaluu;
JEMOHCTPUPYIOTCS TITyOOKHe
3HAHMSI TEOPETHUECKOTO MaTepuaia
U yMEHHE UX MPUMEHSTH;
MOCIIEI0BATEIBHOE, MPABUIILHOE
BBINIOJIHEHHE BCEX 3aJaHUM;
BO3MOKHBI €IMHUYHBIC OIIHOKH,
WCIIPABIIIEMbIC CaMUM
CTYJICHTOMITIOCJIC 3aMEUaHUS
npernoaaBarens; yMeHue
000CHOBAHHO M3J1araTh CBOH
MBICJIH, JeJIaTh HEOOXOUMBbIC
BBIBOJIBI.

Onenka«3»- «yI0BIETBOPUTEIHHOY
BBICTABJISIETCS, €CITU CTY/ICHT
JEMOHCTPHUPYET 3aTPYIHEHUS C
KOMIUIEKCHOU OIIEHKOU
NpeSIOKEHHON CUTYallnH;
HETOJIHOE TEOPETUIYECKOE
o0ocHOBaHUe, TpedyroIee
HaBOJISIIIIUX BOIIPOCOB
MpEenoaaBaTens; BhIIOIHSIET
3aJlaHus TIPU TIOJICKA3Ke
MIpeTioiaBaTelsi; 3aTPYAHSETCS B
(dhopmynrpoBke BbIBO0B. OlieHKa
«2» - KHEYIOBJIETBOPUTEIHLHOY
BBICTABJISICTCS, €CIIM J1aHa
HeNpaBUIbHAS OLIEHKA
MIPETIOKEHHON CUTYAIINH;
OTCYTCTBYET TEOPETUUECKOE
00OCHOBAHHE BEHITIOJHEHUS
3aJaHUMN.

OrneHka «5%» - «OTJIMYHOY
BBICTABJISIETCS, €CITH OO0 yJaroIUiCs
BBINIOJTHWII paboTy 6e3 ouboK U

Orenka
pE3yIbTaTOB
u
MMICEMEHHO
ro omnpoca




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

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

- 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
WCIIOJIH30BATh TEOMETPUUYECKUE
OTHOINICHHUS, HAXOUTh
TEOMETPHYSCKUEC BEITMUNHBI
(TMHA, Yro, TUIOIIAIb,
00BeM) MPH pelIeHUH 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U
U3 peIbHOM KU3HH.

HEJI0YETOB, AOMYCTUI HE OoJee
OJIHOTO HEJI0YeTa.

Onenka «4» - «xopoio»
BBICTaBJISIETCS, €CIH O0y4arouuiics
BBIIIOJIHUII pabOTy NOJHOCTHIO, HO
JOTTYCTHJI B HEH He OoJiee oTHOM
HerpyOo# oImMOKH U OHOTO
Hejo04eTa, WK He Oosee IByX
HE/I0YETOB.

Onenka «3» -
«yIIOBJIETBOPUTEILHOY
BBICTABJISIETCS, €CITH O0yJarOIIUHACS
IPaBUJIbHO BBHITIOJIHUI HE MeHee
MIOJIOBUHBI pabOTHI W
JOTMYCTUIT HE OoJiee ABYX IPyOBIX
omuOOK, WIH He 0ojee OgHOM
rpy0oii 1 0J1HOI Herpy0oil ormuoKu
M OJIHOTO HemodeTa, MiHh He Ooliee
JBYX-TPEX HETPyObIX OMIMOOK, WU
OJTHOM HErpyOOH OIIMOKU M Tpex
HEJI0UETOB, UJIH MIPU
OTCYTCTBHUHOIIMOOK, HO ITPU
HAJIMYUU YETHIPEX-TISITH HEI0UYETOB,
IUIOXO 3HAET TEOPETUYECKUN
MarepHal, JoMycKaeT UCKaKEHUE
(axToB.

Orenka «2» -
«HEYIOBJIETBOPUTEIHLHOY
BBICTABIISIETCS, €CIIM O0YJarOIIUHCS
JIOTTYCTHJT YUCIIO OIIMOOK 1
HEJI0YEeTOB, IPEBOCXOIAIIEEe HOPMY,
IIPH KOTOPOW MOXKET OBbITh
BBICTaBJIEHA OLIEHKA «3», WIN
€CITU TIPABIJILHO BBIITOJIHIII MEHEE
HOJIOBUHBI

paboThLI.

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

O0CBOEHHUA Y4eOHOI TN CHUIIHHBI

KOMITIEKT KOHTPOIBHO-OLIEHOYHBIX CpPEJCTB BKJIIOYAaET B CeOs Meaarorudeckue
KOHTPOJIbHO-U3MEPHUTEIBHBIC MaTEPHAIIBI, TPETHA3HAUYCHHBIC JTSI ONTPEICIICHHS COOTBETCTBHS (FITH
HECOOTBETCTBHsI) HWHIWBUAYAJILHBIX OOpA30BaTEIbHBIX JOCTHXKCHHH OCHOBHBIM ITOKA3aTeIsAM
PE3yJIbTAaTOB IMOATOTOBKH.

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

5.1. Ilepeuenb BONPOCOB /1Jisl MOATOTOBKHU K 3Kk3ameny (1 cemecTp)



10.
11.
12.

~ow

1 Kopau u crenenu. KopHu HaTypallbHOM CTENEHW M3 4YMClIa U UX CBoMcTBa. CTemeHu C
paIoHaIbHBIMU TIOKA3aTeNsIMU, UX CBOMCTBa. CTENeHU ¢ JeHCTBUTENLHBIMU MTOKA3aTEISIMU.
CBoiicTBa CTENEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

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

[IpeobpazoBanue  anreOpanueckux  BolpaxkeHuil.  I[IpeoOpa3oBanue  palroOHalIbHbIX,
UPPAaIMOHATLHBIX CTETICHHBIX, TTOKA3aTEIbHBIX U JIOTAPHU(PMUICSCKIX BBIPAKCHHIA.

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

OcHOBHbIE TPUTOHOMETPHUUECKHE TOXAECTBA, (GopMmyibl mHpuseneHus. CHUHYC, KOCHHYC U
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
TaHT'eHC I[IOJIOBUHHOrO aprymeHTa. I[IpeoOpa3oBaHus MNPOCTEHIIMX TPUTOHOMETPUUECKHX
BBIPAKCHUM.

[Ipocreiimune TpUroHOMeTpUUECKUE ypaBHEHUs. Pellienrne TpUroHoMeTpUuYecKuX ypaBHEHUN.
[Ipocreiimme TPUTOHOMETPUYECKHE U HEPABEHCTBA. APKCHUHYC, apKKOCHUHYC, apKTaHTEHC
qucha.

Oynknuu. O6nacTh onpeneNicHNus 1 MHOXKECTBO 3Ha4eHUH; rpaduk (QyHKIMH, TOCTPOCHUE
rpadukoB pyHKUIMN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CpoiictBa  (YHKIIMM:  MOHOTOHHOCTh,  YETHOCTh,  HCUETHOCTh,  OTPAHUYCHHOCTD,
NepUOANYHOCTh. [IpoMexyTku Bo3pacTaHus U YObIBaHUSA, HauOOJblliee W HAMMEHbIIEe
3HAUEHUS, TOYKH JKCTpemyma. ['paduueckas mHTeprperanus. [Ipumepsl (yHKIMOHATHHBIX
3aBUCHUMOCTEH B peajibHBIX MPOIECCaX U SBICHUSX.

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

Omnpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKITHH.

[IpeobOpazoBanust rpadukoB. [lapannenbHbIi TEPEHOC, CUMMETPHUS OTHOCHTEIBHO Ocei
KOOpJIUHAT M CHMMETPHUS OTHOCHUTEIbHO Haudaja KOOPAMHAT, CUMMETpPUS OTHOCUTEIHHO
MPSIMOH Y = X, PaCTSDKEHHE U C)KaThe BIIOJIb OCEH KOOPIMUHAT.

5.2. [lepeueHs BONMPOCOB /IS MOATOTOBKH K IK3aMeHY (2ceMecT)

IIpumepsl HMCIIONB30BaHUSA MPOU3BOJHOW JUIS HAXOXKACHUS HAWIYYIIEro peuieHus B
NPUKIAJHBIX 337a4ax. BTopas mpou3BojiHas, ee TeOMETpUUYECKU U (PU3NYECKHHA CMBICIL.
[Ipumenenrne TPOU3BOAHOM K HCCIAEAOBAaHUI0 (YHKIMH U TOCTPOEHUIO TpaduKoB.
HaxosxneHue ckopocTu Juts Iporecca, 3a1laHHoro (opMysioi 1 rpadukoMm.

[TepBooOpa3zHas u uHTerpan. [IpumeHeHHe OMpeeNIeHHOr0 MHTErpajia JUuisl HaXOXKIACHUS
wIomaau KpuBoiuHeWHoW Tpaneuuu. Popmyna Heiorona—IJleii6nuna. Ilpumeps
PUMEHEHHUS UHTerpaia B (PU3HKE U TEOMETPHUH.

PaBHOCWIIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM.

PannoHaneHbIe, MppalOHANIbHBIE, MTOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS H
cucteMbl. OCHOBHBIE NMPUEMbI UX pelieHus (pa3jioKeHue Ha MHOXKUTENH, BBEJCHHE HOBBIX
HEM3BECTHBIX, MMOICTAHOBKA, TPAPHUECKUI METOT).

PauyonanbHble, MppallMOHAIbHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OcHoBHble TpHeMbl UX pemieHus. Vcnonb3oBaHue CBOMCTB M rpapukoB (YHKIUN HpH
pelIeHNH ypaBHEHUH U HepaBeHCTB. MeToJ] uHTepBajoB. M300paxeHne Ha KOOpJUHATHON
IIJIOCKOCTH MHOYKECTBA PEIICHHWI YPABHEHWW W HEPABEHCTB C JIBYMs IIEPEMEHHBIMH U UX
CUCTEM.

Bepmunbl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHororpanusie yribl. Beimykibie
MHoOrorpaHHuku. Teopema Diinepa.

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



8.
9.

10.
11.

12.
13.

14.

[Tupamupa. [TpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

CummeTrpun B KyOe, B MapayiesienuIie/ie, B MpU3Me 1 MUpaMUje.

Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.

[umuanp u KoHyc. YcedeHHbIH KOHYC. OCHOBaHWE, BBICOTA, OOKOBasi IOBEPXHOCTH,
oOpa3yromas, pa3Beprka. OceBble CeUeHUS U CEUCHUS, MapalieIbHbIe OCHOBAHHUIO.

O0bem u ero u3mepenue. MaTerpansHas hopmyina oobema.

Qopmynbsl  00bema Ky0a, NPSIMOYTOJILHOTO Mapajulefienuiena, MpPU3Mbl, LHUIUHAPA.
®opmynbl o0beMa upamMuabl U Konyca. @opmylibl IIIOMIAAM TOBEPXHOCTEN MIIMHIIpA U
koHyca. ®opmysbl 00beMa mapa U miomanu chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIOMIAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

OueHuBaHue pe3yibTara sK3aMeHa o aucuuminae «MaremaTtuka» (1cemectp)
OCYIIIECTBIISIETCS] B COOTBETCTBUH CO CIEAYIOIUMHU PEKOMEHIAIUSIMHU:
B CJIy4ae TPOXOXKACHHS aTTECTallud B MUCHbMEHHOW (GopMe 3aJaHHe CUYUTACTCS BBIMOJHEHHBIM

BEPHO,

€CJIM CTYIEHT BbIOpan MpaBUJIbHBIA IMyTh PEHICHHs, U3 MHUCbMEHHON 3allMCH PELICHUs

IIOHATEH X0/l €r0 PacCyKJAEHUH, II0Jy4eH BEPHBIN OTBET.

HJ’IH MOJIYUYCHHUA OTMCTKHU «3» AOJDKCH IIPaBUJIbHO BbLIIIOJHHUTL HC MCHEC 6-7- SaﬂaHHﬁ.

OtMmeTKa «4» BbICTaBISIETCS TP BbINOIHEHUU §8-9 3ananuii. OTmerka «5» ctaButces 3a 10-11 BepHO
BBINOJIHEHHBIX 33JaHUH.

Bapuanr 1
37 - 14
1)Ynpocrute BeIpaxkenue : % ba
dx+22
x— = 6
3

2) Haiinute KOpeHb ypaBHEHUS:

3)

4)

5)

6)
7)
8)

log, 25+10g, 0,64
Brraucaure: Y Y

3
Sx—x <0

Permmte HepaBeHcTBO X+ 2

Pemmnre ypaBHEHME Zsin x— v@ =0

1
3?{+1IJ.2 .

Pemnre HepaBeHCTBO 27
2.5 48" Z202-15x

625lugj‘-‘.l'l_lil _9. 319%5
Boruriciute 3HaY€HHE BBIPAKCHUS

Pemmre ypaBHeHne

9) Pemnte ypaBHeHHE 107~ ?(m) —30=0

10) Haiinure 3HaueHne BBIpAXKEHHS cos(f +37)

12

11) HaiinnuTe 3HaYeHUE BBIPAKCHUS sin? 37° 4 sin® 127°,

Bapwanr 2



2.5 08
1) Vmpocrute BeIpaxeHue # 3 AR

5
2) Beruucnure 0,00001. 32 .

3) Boruncnure lg 00-1g 0.5

x+1 =0

—- =
4) Pemnre HepaBeHcTBO X —4X

5) Pemure ypaBHeHue f3tgx+1=0 .

1 U?.ﬂ—?{ < L
6) Pemunre HepaBeHCTBO 100 |

loger _ _
7) Pemure ypaBHeHHE 4.5 77 =12x-15

10% =710 ) ~30 =0

8) Pemute ypaBHEeHHE

logygd _ 1'3'5'12"«Ifg
9) Brruuciure 3HaueHue BbIPAXXCHUA 315 144

3cos(m— B) +sin(5 + B)
10) HaiinuTe 3Ha4YEHHE BBIPAXKECHUS cos(p +37)
12
11) HaiinuTe 3Ha4YEHHE BBIPAXKECHUS sin?37° + sin’ 127°.

OneHuBaHue pesynpbTara »53K3aMeHa 1m0 jgucnumimHe «Matemaruka» (2 cemecTp)
OCYILIECTBIISIETCS B COOTBETCTBUU CO CIEAYIOIMMHU PEKOMEHIAIUSAMMU:
B ClIy4ae NPOXOXKIACHMsI aTTeCTallud B NMUCbMEHHOW (opMe 3aJjaHHe CUYUTAETCS BBIMOJIHEHHBIM
BEPHO, €CIIM CTYJEHT BbIOpajl MpaBWIIbHBIM IMyTh pELICHHs, W3 MUCbMEHHOW 3allMCH peIleHUs
MOHATEH X0/l €r0 PacCyXJEHUH, IIOJy4EeH BEPHBIN OTBET.

JUid momydeHuss OTMETKM «3» JIOJDKEH IpaBWIIBHO BBINIOJIHUTH HE MeEHee 4- 3aJaHuil.
OtMeTKa «4» BBICTABIISIETCS TIPH BBIMOJTHEHUHU 5-6 3amanuii. OTMeTKa «5» CTaBUTCA 3a 6-7 BEPHO
BBITIOJTHEHHBIX 3a/1aHUH.

Bapuanr 1

. 3
1. Ha PUCYHKE U300paKeH rpaguk YV = fix) — HPOM3BOTHON
byHKIIUN f (x), ornpeseneHHol Ha uHTepBaie (—3; 19). Haiinute konmuyecTBO TOUEK

MakcuMyMma (pyHKIMH f (x), MpUHAJJIeKAIINX OTpe3Ky [—2; 15].



YA 0=1f"[x)
A
/ \‘ N
1
= 0] 1 / NI
AN \[ |/ N1/
AN 74 / \/
B
y= = +x+25
2. Haiinute Touky MUHUMYMa (QYHKIUH X .

Q .
3. Haiigute npousBoanyro GyHKIuu V¥ = 105" —sm x

4. Ha pucynke n306paxeHs! rpabux GpyHximn * f (x] Y KacaTellbHasl K HEMY B TOUKE
Xo. Halinure 3HaueHne NpOU3BOHOM B TOUKE Xo.

X
o

S

o
—
B -

5. B mpsmom mapasuienenunesne cTOpoHbl OCHOBaHMS paBHBI 2 ¢cM U 8 cM, 00pa3yroT
yron 30° . HaifTh MOJHYI0 MOBEPXHOCTH MApaiUIENeIHIea, eClH ero GOKoBas

2

noBepxHocTh paBHa 200 cm”.

6. B npaBuibHON ueTelpéxyronbHoi nupamue SABC/] Touka O-1eHTp OCHOBaHHUSA, S —
BepmnHa, SB = 13, AC = 24. Haiinure myuny otpeska SO.

7. Haiinure o6bem V yactu KoHyca, N300paKEHHOU Ha pUCYHKe. B oTBeTE yKakute Va"f T
=

Bapuanr 2



1. Ha pHUCYHKE U300pakeH rpaduk Y — fi(x) — IPOM3BOIHOM
GbyHKITII f (x)aonpe;[eneHHoﬁ Ha uHTepBane (—3; 19). Haiigure KOMUYECTBO TOYEK
MakcuMyMma QyHKIIHH f (x) » IPUHAJICKAIIUX OTpe3Ky [—2; 15].

YA H=|"[x)

A

/ \ .

1 ‘ JAEA
= 0] 1 / NI
\

B S 7 %

25
y=—+x+25
2. Haiinure Touky MUHUMYMa QYHKIIAN X .

3. Haiizure mpom3BoIHYIO GYHKIMHA Y = 6X—COSX.

4. Ha pucynke nuzo0paxensl rpapuk GyHkuuu ¥ = S{x) U KacaTelibHasl K HEMY B TOUKE Xo.
Haiinnre 3Ha4eHne NPOU3BOJHOM B TOUKE Xo.

y.* l

N

5. B mpaBuiibHO# ueTsipéxyronbHoi nupamusie SABCJI Touka O — ieHTp OCHOBaHMUS, S —
BepmuHa, SO = 8, B/l = 30. Haiigute 60oxoBoe pedpo SC.

6.ABCDAB;C1D; — npaBwibnas npusma. AB = 6cm, AA1= 8cm.Haiitu yron mexay npsmMbIMU
AA; u BC; nnomaas noJiHON MOBEPXHOCTU TPU3MBI.

7.Haiinute 06beM V yacTu HWIMHIPA, U300pakeHHOW Ha pUCYyHKe. B oTBeTe ykaxure V/m .




3.2 Tekymuii KOHTPOJIb YCIIEBAEMOCTH
BxoaHOM KOHTPOJIb 3HAHUU

Bapuanrt 1
Ne 1. BBIOJIHUTE O€HCTBUA:

2at+2B 1 1
B a—B a+s >

No 2. Pemnth ypaBHEHUE :
a) 4—5C3x+25)=3x+95
6) 7X°+9x+2=0

Ne 3. Pemunthb cuctemy ypaBHEHUH :

a) x+y=1
x+2y=0

6) [P—-y=-1
+y=1

Neo 4. Peminth cucteMy HEPABEHCTB :
2x—1 20
{15 —3x =20
No 5. Pemiuth HEpaBEHCTBO
3 -2x-1<0
Ne 6. HOCszOI/ITB rpaduk QyHKINH
y=-x"+6x-5
Neo 7. Pemnts 3amauy: Anapeit crapuie Ouera Ha 4 roaa, a Oner crapiie bopuca B 1,5 paza.
Bwmecte um 36 net. CKOIBKO JIET KaXXI0MY U3 HUX ?

Ne 8. Haiitu cymMy N nepBbIX 4iieHOB apupmeTnyeckoit nporpeccun 6, 3, 0, -3, ..., ecnu
n=14.

Bapuant 2
Ne 1. BBITTOJIHUTE OeHCTBHA:
Xty X _ Xy
2 -5 )
Ne 2. Pemnts ypaBHEHUE™
a) 4x—5,5=>5x—-3(2x-1,5)

6) 5x°-8-4=0
Ne 3. Pemnth cuctemy ypaBHEHUH :

a) x-3y=-1
-5y =4

6) |x¥*— 4y =5
+y=4
Ne 4 -Peminth cucreMy HEPABEHCTB :
4x+2 <0
717—2x =20

Ne 5. Peminth HEpaBeHCTBO



22+ 5x-3>0

Ne 6. HOCTZpOHTL rpaduK GyHKIUU

y=-x"-2x+3

Ne 7. Pemunts 3anauy: BoBa crapme Aptéma Ha 3 rona, a Aptém crapiue Anekces B 2 pasa.
Bwmecte um 33 rosa. CKOJIBKO JIET KaXJ0OMY U3 HUX ?

Ne 8. Haiitu cymMy N mepBbIX WieHOB apupMeTrnueckon nporpeccun 16, 13, 10, 7, ..., ecnu
n=11.
Kputepun onieHKH KOHTPOJIBHON pabOThI
3ananus basibt [Ipumeuanue
1-8 10 Kaxx b1t mpaBuiibHBIN OTBET 1 Oayun

MakcumanbHbIN 0at 3a padoty — 10 6ammoB

IIIxana mepeBoja 6AIJIOB B OTMETKH

TMETKa Yucno 6am1oB, HEOOXOAUMOE ISl TOITYYEHHUSI OTMETKH
« 5» (OTIMYHO) 10-9
« 4» (xoporio) 8-7
« 3» (YIOBJIETBOPUTEIILHO) 6-5
« 2 « (HEYJJOBJICTBOPHUTEIIBHO) MeHee 5

Brluncnenue 3HaueHull BBIDAKECHNUM. YPAaBHEHUSI W HEPAaBEHCTBA.

[lenb: mpoBepka 3HAHUM M MPAKTUUECKUX YMEHUH OO0YyYaroIIMXcs.

1 BapuaHT
7 11
0,725+06 +—+ —
Al. Beruuciure: 1 2% -0,25.
0128.-6-—-0,0345: —
4 25
A2. Pemiuth ypaBHEHHUS:
1) 2x2 +5x-1=0:  2)3x*=x; 3) 4X2_1—3X4+2=1.
Bl. Peminte HepaBeHcTBa:
1) 4-2x<1-(4x-1); 2) 25"_1 >0,
2X+5y =15
B2. Pemuth cucremy ypaBHEHMIA: .
X—-2y=3
C. Pemite ypaBHEHUS:
1) 5-(x=1)> =3—-4x+5x*; 2) Vx+2=x.
2 BapuaHT
0,425+ 0,9 +l + 11 1
Al. Boruncnure: 3 40 220 =
05-1°-0023: = 4
5 25
A2. Pemiuth ypaBHEHHUS:
1) 4 —5x—6=0: 2)-3x’ =x; 3) X1 3X+2_,.

Bl. Pemutes HepaBeHcTBa:

D21-x)>5x—-(3x+2); 2) c

3 6 '

2x+1

>0.




X+5y=15

B2. Peumute cucrem aBHEHUU: .
P {3x —2y=-6

C. Pemmre ypaBHeHus:

1) 5-(x+2)* =3-4x+5x*; 2) Jx—-11=x.

Kputepun o1ieHKM KOHTPOJIBLHOW PabOThHI

Samanus bamer [Ipumeyanue
Al —-A2 4 Kax b1l mpaBuiibHbIN oTBeT | Gamn
B1- B2 6 Kaxxp1ii mpaBuIbHBIN OTBET 2 Oasuia
C 6 Kax el mpaBIIIbHBIN OTBET 3 Oayuia

MakcumanbHbIi 0amt 3a padoty — 16 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

TMETKA Yucino 6amtoB, HEOOXOAUMOE ISl TIOTYYCHUS! OTMETKH
« 5» (OTIMYHO) 16 - 15
« 4» (xopomio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10

CaoticTBa QyHKIIMI U UX TpaduUKH.
Llenp: mpoBepka 3HAHWUN W TPAKTHUECKUX YMEHHH OOYyYaroIIUXCH.

1 BapuaHT
Al. Kako# u3 rpaukoB, n300pakeHHBIX Ha pucyHkax 1) —4) 3amgaer QyHKIUK
AR b

A\ 4

R 2 i X
A)1).5)2)B)3)I) 4).
A2. Haiiiute oGnacth onpenencuus pyHkimu Y =vV4xX-1

t 4

1
A) x>2;Bb)x<2; B)xzz; N x<2.




A3. Tlo rpaduky pyuxun y = f(X) ykaxkure Y
a) o0nacTh onpeneneHus QyHKIUY, 5/
0) HynH QYyHKITUH; N /
B) IPOMEXYTKA  TIOCTOSSHHOTO  3HaKa 3 ﬁ
byHKINY; / :
I) TOYUKK MaKCUMyMa ¥  MUHUMYyMa
byHKIHY; -4 B/ -1 1 2
1) IPOMEXYTKH MOHOTOHHOCTH;
€) HanOoJIbIlIee U HAMMEHbBIIICE 3HAUCHUS 4
byHKIUY; 5
) 001acTh 3HaYCHUHN (QYHKIIUH.
A4.Cpenu 3a1aHHbIX GYHKINN YKKUTE
YETHBIE .
1) y=2x  2) y=Jx; 3)y=5x
A) h)u3);, Bb) 1), B) 3).
. 2x+1
B. Haiigure oGnacts onpeneneHus QyHKIHH Yy = Xx—1)
C. Ioctpoiite rpaduk pyHKIUU Y = x> —4x+3 u YKa)KUTE €€ CBOMCTBA.
2 BapuaHT

Al. Kakoii u3 rpaukoB, n300pakeHHBIX Ha pucyHkax 1) —4), 3agaet pyHKIMI0?

¥
I
_

>

X X

3 4
A ¥
¥
L > / >
A) D). B) 2). B) 3). I) 4).

A2. Haiinqute obnacts onpeaeneHust QyHKIUH Y =
V9 —3x
A) x>3; b) x<3;B) x>3; I') x<1/3.

A3. o rpaduky pynkmun y = f(X) ykaxwure: y

a) 0051acTh ompeneaeHus] PyHKINH;

0) Hy1M QyHKIMH;

B) IPOMEXKYTKH TOCTOSSHHOTO 3HaKa

GbyHKIIY;

N OB O

') TOYKH MaKCUMyMa U MUHUMYyMa

GbyHKIIY; —

1) TPOMEXYTKH MOHOTOHHOCTH; \

€) HauOombIlee 1 HaUMEHbIIIee \

3Ha4YCHUS (QYHKIINH,

) 00J1acTh 3HaUEHUH (QYHKIMH.

A4. Cpenu 3a1aHHBIX QYHKIIMA YKOKUTE HEYETHBIC.

) y=22 2 y=§; 3) y=5x.

A) Du3); B) 2); B) 2)u 3); I 3).



B. Haiigure oGnacts onpeneneHust QyHkouu y =

2+ X2

X(x=5)

C. ocrpoiite rpadhuk QyHKIUU Y = X*-2x+1u YKaXXUTE €€ CBOMCTBA.

Kputepuu o1ieHKM KOHTPOJIBLHOW PabOThI

Samanus bamner [Ipumeuanue
Al — A4 10 Kaxnip1ii mpaBuiibHbIN oTBeT 1 Oamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiuia
C 3 Kaxaplii mpaBrIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 15 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

OtmeTKa Yucno 6aoB, HE0OX0IMMOE JUIsI TOTYYEHUSI OTMETKHU
« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10
OTBETHI K 33/IaHUSIM
1 Bapuanrt 2 Bapuant
Al |B)3 A)l
1 b) x<3
A2 |B)x> 2
a) XE[—3;5]; 0)-2;4;B) y> 0 npu a) XE[—3;4]; 6)-2; 1;B) y>0 npu
xe(-2;4); y<0mpu xe[-3,2)u(4;5]; | xe[-3-2)u(;4]; y<0mupu xe(-2;1);
r)xmax =02 Xmn=1; 1) & T mpu DXmax = 2; Xmin =- 1; 1) @ T mpu
A3 | xe[-30]ult2]; ¢ 4 npu xe[01]U[2;5]; e[-12]U[3;4]; & 4 npu
e) Yuauo = 6: Y naum =- 1! € [_ 3,—1]L) [21 3] ;
®) ye[-1;6 €) Yian6 = 25 Y namu = - 3;
®) ye[-3;2];
A4 | B)1 B) 2)u 3)
B |x=#0;x#1; x#0;x#5;
y=X—4x+3=(x-2)°"-1 y=xX—2x+1=(x-1)°
)xe R; 2) ye[-1;+]; 3) pynxuus 1)xe R;2) ye[-0;+w]; 3) dynxmus
oOuiero Buaa; 4) y > 0 npu oOuiero Buaa; 4) y > 0 mpu Bcex x Kpome
C | xe(-o0)U(3 +o0); y<Ompu xe(®3); | 1;5 ¢ T npu xe[l;+0);
5d T npu xe[2;+0); ¢ npu d dmpu xe(—o;1];
xe(—o;2];

CreneHHasi 1 NoKa3aTeJbHAasA GyHKIMH

1. Haiitu o6sacTh onpezaeneHus CTeneHHol GyHKINN Y = V2x2+3x—2.
2. Pemnth uppanmoHaIbHOE YpaBHEHUE:!

a)V2x —5=2-x;
6) V1 —2x -V13 +x =Vx + 4.

3. Pemmntsh HppauOHAIILHOC HEPABCHCTBO!:

V25 —x2> 4.

4. CpaBHUTH YHCTA :

) (5 ) G

6)12°*% u 222




5. Pemuth ypaBHEHHE:
a) 5X+3 - 125X-2 ’
6) 3* -3 =-78;
2x%- 4

1

B) 11 = —;
121

r) 77 -87*+1=0.
6 PemuTh HEpaBEHCTBO:
6)9"+3*-12>0.



5.3. TunoBble KOHTPOJIbHBIC 32JaHNsl 1 KPUTEPUH OLlCHUBAHUSA:
KonTpoubHas Touka Nel
Jlorapudmuueckne ypaBHEHHs U HEPABEHCTBA.

Llenp: mpoBepka 3HAHUN M TMPAKTHUECKUX YMEHHH O0y4aroIuXcs.
1 BapuaHT
Al. Yopoctuth BbIpakeHue W Haiti x. Igx=1g8+2I1lg5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)0.
A2 Haiinure xopenb ypaBHeHusi 10g 2(3x +1) =3
1) 11; 2)1; 3) -10; 4) %

A3. YKaxknuTe MPOMEXYTOK, KOTOPOMY IPUHAIICKUT KOPEHb YPaBHEHHUS
logs (4—x)+logs2=1
1)(-3;-1),2)(0;2);3)[2;3]; 4 [4:8].

A4. Haiimute cymmy Kopueii ypasuernns 10g; X° = log,; (9x — 20)
1)-13; 2)-5; 3)5 4)09.

AS. Pemnte HepaBeHcTBO logz(4—-2x) =1

1) (-050,5]52) (-0;2];3) [ 2; +00); 4) [ 0,55+ 00).
B1. Pemure HepaBerctBo log;(3x+2) = log, (x—1)

1)(1;+0); 2)(-00;—% 1;3)[-1,5; —%]; 4) peuieHuii HeT.

B2. Pemute Hepasenctso log, (6—3x) >-1

9
1) (-10; +o0 ); 2) (=005 10 ); 3) (-1; 2); 4) (-0,1; 20 ).
C. Haiimute 9KCIO IEIbIX OTPHIATEIbHBIX pEIICHHH  HEPaBEHCTBA
lg(x+5) < 2-1g2
1)5; 2) 4; 3) 10; 4) HA OJTHOTO.
2 BapuaHT
Al. Yopoctuth Belpakenune u Habtd x: Igx=1I1g12-1g3+ 2lg7 -1gl4
1) 14; 2) -1; 3)-10; 4)0.
A2 Haiiqure kopeHb ypaBHeHus 10Qg 5(2x -4) =2
1) 11; 2)14,5; 3) -10; 4) % .
A3. YKaxuTe MPOMEXKYTOK, KOTOPOMY TIPHHAUICKUT KOPCHb YPABHEHHUS
10g0'4 (5 —2x ) — 10g014 2=1
1) (-0;-2);2) [-2;11:3) [ 1;2];4) (2; +o0).
A4. Haiiaute cymmy KopHe#t ypaBHenus Ig (4x—3)=21gx
1)-2; 2) 4, 3) -4; 4) 2.
AS5. Pemure HepaBeHCTBO logg (5 —2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o0).

B1. Pemmre HepaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

1)(3;+o); 2)(-@;—% 1;3)[-1,5; —% ]; 4) pereHwmii HeT.

B2. Pemnre HepaBenctso log, (1-1,4x) <-1.
3

1) (0,5; +o0); z)(-w;—g); 3)(14:2); 4)(057).

C. Haiinute wumcio uenbix pemieHud  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeUHO MHOTO; 4) HU OJHOTO.

Kpurepuu o1ieHKH KOHTPOJIbHON paboThI

3aganus ‘ Bamner ‘ [Tpumeyanmne




Al - AS 5 Kaxapiit mpaBrIbHBIN OTBET 1 Gayn
B1-B2 4 Kasxprit mpaBuibHBIN OTBET 2 Oaiia
C 3 Kaxaplii mpaBuIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 12 6amios

[IIxana nepeBoja 6AJIJIOB B OTMETKHU

OtmeTKa Uucno 6annoB, HEOOX0AUMOE JIsl TOTYYEHHSI OTMETKHU
« 5» (OTAMYHO) 12-11
« 4» (xopormio) 10-9
« 3» (YIOBJIETBOPUTEIILHO) 8-7
« 2 « (HEeYAOBJIETBOPUTEIIHHO) MeHee 7

OTBeTHI K KOHTPOJIbHOH paboTe

1 Bapuanrt 2 BapuaHt
Al |1)10 1) 14
A2 | 4) % 2) 14,5
A3 | x =2;[2;3]1 (3) x =2,1; (2, + ) (4)
A4 |x; =4, x, =5, 4+5=9;(4) x1 =1, x, =3; 1+3=4,;(2)
A5 |x € (-0;0,5] (1) x € (-;-15) (1)
Bl |xe (1; +x)(1) x € (3; +) (1)

-1;2

B2 xe (12 xe(-oo;—g)(Z)
Cl |xe (-5;45], x=-4;-3;-2;-1.(2) xe (2;7], x=-3;4;5;6;7. (1)

KonrtpoJjbHas Touka Ne2
Tpuronomerpuyeckue npeoOpa3oBaHUsI BHIPAKCHUM.

Llens: mpoBepka 3HAHUW W MPAKTUYECKUX YMEHHUM OOYyYarouiuxcs.

1 Bapuant
Al. Berauciure: sin 30°
3 2
1)0,5; 2) 1; 3)£; 4)£.
2 2 I
A2. Ha kakoM u3 uepTrexei n300paxkéH rpaduk GyHKIMU y = cos(x + E)
Puc 1 Puc 2
\\ \\ . \\ \\ ZER N - IDZIRN BN
bt 3|50 i —251:/—1( —1l5n n —0351(/D 0fn It 1.1:/2r: S S.N/J 'h( i _n\QSﬂj( i ‘“\QS"}/ T 1"\"_}{ T 3"\{
¥ ) ) )%
N N AN T AN bl 1A AN ERN
] \ﬂ\—ZV{ﬂ -15n \{L—US}/‘U 0fn \kl.}/h 2Fm \!K._S}/ nksn){ i _n\sn)‘( N \{n){ . u\n_}{ ’
Puc 3 Puc 4




A3.Haiinute 3HaueHue Beipaskenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

14, 2) -4 3)6; 4 a2
A 4. YnpocTtute, HCTIONB3Ys (POPMYIIBI TPUBEACHUS: CoS(mt-0)-cOS(2m-ar)+C0oS*a
1) 2cos?a,; 2)1, 3)0; 4)2sinzq.

AS. Tloctpoiite rpaduk ¢yHkmum Y = 3SiNX U yKaKXUTe O0JIACTH ONPEACICHHUS
1 00nacTb 3HA4YEHUH (YHKIHH.

A6. Onpenenute 3HaK BeIpaskeHus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HeT BEpPHOTO OTBETA.
B. Tlo 3agaHHOMY 3HAYEHUIO TPUTOHOMETPUYIECKOW (DYHKIIMH, HAWIUTE 3HAYCHUE

. V4
ctg o, ecim Sin 0=0,8 u E <a<m.

C. JlokaxxuTe TOXKIECTBO:
2sin® «

=192a
tgo - (cos® o —sin® &) J
2 BapuaHT
Al. Boruucnure: cos 30°
3 2
1)0,5; 2) 1; 3)% ; 4)£. e
A2. Ha xakom u3 yepTexeid n300paxéH rpapuk GyHKIUU y = cos(x — E)
N\ AN N N
\ \ \ \ AR N Y AR N N

Puc 1 Puc 2
\ \ 4 \ \ ™ / r-\'\ ’_\\ B
" \i{—zy—n e \@\_—05}/ o \k_l }/2:1 o \SKS ﬂkSn_/—( —Zf5m —n\j'nj—;( -ofsn 0 \{1:_)( Ln Zn\nj{ 3.pm
Puc 3 Puc 4
A3.Haiinure 3HaueHue BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°
1)4; 2) -4, 3)6; 4) 4.2 -
A 4. YrpoctuTte, UCIIONIB3Ys GOPMYIIbI IPHUBEICHUS: sin (n-a)-cos(% - 0)+C0S%0l
1) 2cos?a; 2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpadpuk ¢ynkiuu Y = 1+ COSX U yKaXUTE 00JacTh OMpPEACIICHUs U
MHOXECTBO 3HAueHHH (yHKIHU.
A6. Ornpenenure 3HaK Beipaxkenus: Sin100°- cos 100°.
1)+ 2) -; 3)0; 4)HeT BEpHOTO OTBETA.
B. [Ilo 3agaHHOMY 3HaU€HUIO TPUTOHOMETPUUYECKON (PyHKIINHU, HailnuTe 3HaYeHue g a,

T
eciu coS o= 0,8 u E<a<n

C. JlokaxXuTe TOXKIECCTBO:



2cos’ o -tgax
sin® o« — cos® «

=-1g2a

Kputepuu o1ieHKM KOHTPOJIBHOW PabOThHI

3anaHus baiel IIpumeyanue
Al - A6 6 Kasxnprit mpaBuibHBIN 0TBET 1 Gamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
C 3 Kaxplil mpaBIIIbHEIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 11 Gamios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

Otmetka Yucno 6amioB, HEOOX0AUMOE AJIs TOITYYEHUS] OTMETKH
« 5» (OTAMYHO) 11-10
« 4» (xoporto) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEeYAOBIETBOPUTEIHHO) MeHee 6

OTBeThI K KOHTPOJIbHOMN paboTe

1 Bapuant 2 BapuaHnt
Al 103 3) 3
2

A2 | puc 4 puc 2
A3 |1)4 3)6
A4 |3)0 2) 1
A5 |xeR;ye[-3;3] x e R;ye[0;2]
A6 | 2)- 2) -
B | .3 3

4 4

KonTposabHas Touka Ne3
UccnenoBanne (QyHKIHMUM C TOMOIIbI MPOU3BOIHOM.

[lenb: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUH OO0yYaromIuxcs.
1 Bapuant

VYposens A.
Al. CKOIbKO HHTEPBAIOB YOBIBaHHs HMeeT QyHKIUs f(x) = X3 - 3x?
A.1. b2, B.3. TI.Huonnoro
A2. CKOJIbKO KPUTHIECKHX TOYEK uMeeT GyHKIus f{x) = x> — 9x? + 15x?
A.2. b.1. B.3. T.Huognoit
A3. 3nauenue QyHKIUU Y = —x% +4x+2 BTOUKe MakCUMyMa paBHO...

A.0. B2. B.6. I'8.

A4. Toukoit MakcumyMa GyHKImE f(x) = 16x° + 81x° — 21x—2  sBisieTcs. ..

A.—1. B35 B.-3. TI.-35.



Yposens B.
B5. lana dymxmms  f(x) = x° — 3x — 6. Haiigure NPOMEKYTKH BO3pAaCTaHHUS H yOBIBAHHS

GyHKIIHH.
VYposens C.

C6. UccnenyiiTe C MOMOIIBIO MPOM3BOIHON (yHKIMIO  f(X) = X —3° -9 u MOCTPOMTE
e¢ rpaduxk.

2 BapuaHT
Yposens A.

Al. CKOJIBKO HHTEPBAJIOB BO3pacTaHusi uMeeT QyHKIMsS f{x) = x> —3x*?
A.1. b.Huommoro. B.2. T.3
A2. CKOJIbBKO KPUTHYECKUX TOYCK uMeeT QyHKIus  f(x) = x> — 6x° +0x

A.Huommonni. b.3. B.1. T.2.
A3. 3uauenne GyHKIH y = 2x° - 8x+ 11 BTOYKE MHHHMyMa DaBHO...

A.0. bS5, B.2. T'3.

A4. Toukoit MunumyMa QyHKipE f{x) = 16x° + 81x% —21x— 5  sBisieTcs. ..
1
A. 3 b25. B.-3. TI.-1.

Yposens B.
BS. Mana ¢ynkmus — f(x) = x® - 3x + 2. Haiiaute MPOMEXKYTKH BO3pAaCTaHUsl M YOBIBaHUSA
(GYHKIMH.

VYposens C.
C6. UccnenyiiTe C MOMOIIBIO MPOU3BOAHOM (DYHKIMIO f(X) = XX —3x +1m nmocTponTe eé

rpaduk.

Kpurepuu olieHKH KOHTPOJIbHON palboThI

3aganus Bamnsl [Tpumeyanue
Al - A4 4 Kaxapiit mpaBuibHBIN 0TBET 1 Gann
B5 2 Kasxnprit mpaBmiibHBIN OTBET 2 Oasuia
C6 3 Kaxapiii mpaBuiibHBIN OTBET 3 Oania

MakcumanbHbIi 6ami 3a padoTy — 9 OamioB

[Ikana nepeBoaa 6aIOB B OTMETKHU

OTmeTka Yucno 6amioB, HEOOX0AUMOE AJIs TOTYYEHUS] OTMETKH
« 5» (OTIIUYHO) 9-8
« 4» (xopomio) 7-6
« 3» (YIOBJIETBOPUTEIIHHO) 5-4
« 2 « (HEYJOBJIETBOPUTEIHHO) MeHee 4

OTBeThbI K KOHTPOJIbHON paboTe

1 Bapuant 2 Bapuant
Al | Al B.2.
A2 | A.2. I.2.
A3 | B.6. I'3.




ag |13 A%.
ps | © T mpn xe(—oo;-1Ul;+0); ¢4 |d T npn xe(—o0;-1|U[L;+0); ¢ ¥ npu
npn xe[-11]; xe[-11];
A Ay
C6 3 / - 15 / >
-2/ -1 5 T X x
-1,25 X

KonTpoabHas TouxaNed
OO6BEMBI MHOTOIPaHHHUKOB.

Ilens: mpoBepka 3HAHUW W MPAKTUYECKUX YMEHHUM OOYyYarouiuxcs.
VYposens A.
Al. Kaxkoit He MokeT ObITh Tpu3Ma?
A. Tlpsimoii; b. Haknonnoii;  B. IlpaBunbHOl; I'. Yceuennoi.

A2. Kakas ¢hopMyIta UCIosib3yeTcsl JUIsl BRIYUCIICHUS 00beMa pu3Mbl, rae R — pangnyc ocHoBaHwMS,
H — BrICcOTA:

A.%SOCHH; B. 7R*H; B. S, H ; F.%H(S+Sl + sslj.
A3. HazoBure, kakas ¢urypa He sIBJISCTCS MPaBHUIIbHBIM MHOTOIPAaHHHKOM.

A. Ky6; b. Honexarap; B. Okrasap; I'. ITapannenenumne.
A4. Pebpo kyba paBHO 2 cM. Beruncnute cymmy JUTHH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS5. TInomans rpanu Kyba pasHa 16 cm 2. Berauciure ero o6bem.

A. 24 cmB; B. 48 cm®; B. 56 cm®; [.64cm.

A6. CymiecTByeT M MpU3Ma, Y KOTOPOH TOJBKO OJHO OOKOBOE pPeOpOo NEepreHIUKYISIPHO
OCHOBaHHUIO?
A. [a; b. Her.

Yposens B.

B7. U3 Bepmmnbl B kBampara ABCD co cTopoHOid 6 CM K €ro IUIOCKOCTH NMPOBENEH
neprnenaukynsap BK. Haiiaure o6bém nupamuasl, ecnu AK =10 cm.

B8. OcHoBaHneM mnpu3Mbl SIBISIETCS NPSAMOYTOJIBHBI  TPEYTOJIBHUK C OCTPBIM YIJIOM 60° 1
KaTeToOM, IPWIEKAIUM K 3TOMY yIriy, paBHbIM 9 cm. Beicora mpusmsl paBHa 10 cm. Haitnure:
a) 00bEM TPU3MBI,
0) ruionab MOJHOW MOBEPXHOCTU TNPHU3MBI.
Yposens C.

C9. Haiinute 06beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE :
(Bce IByrpaHHbIE yIJIbl MHOTOTPAHHUKA MPSMBIE). E




2 BapuaHT

VYposens A.
Al. IIpsMoyroabHbIN NapauIeIenue — 3T0
A. Tlupamupa; b. ITpusma; B. Oxrasup; I'. Terpasnp.
A2. O6beM nUpaMuIBl ONIpEAENseTcs mo Gopmyle, rae S,,, - IIomaas ocHoBanus, H — Beicora, R
— paauyc.
1 1 2 2 2
A.§SOCHH; b. gﬂR H; B. S, H; I. §7zR H.

A3. Anodema — 310
A. O6pa3zyromas muauHApa; b, Beicora koHyca; B. BricoTa 60KOBO# rpaHu TUPAMHUIBL;
I'. BeicoTa yceuyeHHOro KOHYca.
A4. 3sMepeHus npsIMOYTOJIbHOTO Napajuiesienuiea paBHbl 2 ¢M, 3 cM U 5 cM. Beiuucnure ero
o0BeMm.

A. 30 cm3; B. 15cm?; B.20cm?; [.25cm?2.
AS. Pebpo kyba paBHO 2 cM. BeruncnuTe miomaibs MOBEPXHOCTH Ky0a.
A. 12 cm?; B.24 cm?; B.16 cm?; I.18cm?.
A6. CymectByet au npusMa, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBanue mpsiMOM MpPU3MbI - MPSAMOYTOJbHBIH  TPEYTOJIBHUK C KaTeToM S5 CM U

runorenysoii 13 cm. Beicora npusmsl paBra 10 cm. Haiigute o0bEM mpusMmel.

B8. B mpaBuibHOW 4eTHIPEXYroiapbHOW NHpaMuae OOKOBbIE TI'paHM HAKIOHEHBI K IUIOCKOCTH
OCHOBaHUS TOJ YTIJIIOM 300, a ocHOBaHHMe paBHO 6 cMm. Haiigure:
a) 00bEM THpaMUIbI,
0) ruiona b NOJHOW MOBEPXHOCTH NMHUPAMUJBI. !
VYposens C.
C9. Haiinute 00beM MHOTOTpaHHUKA, U300pa’kEHHOTO HAa PUCYHKE
(Bce ABYTpaHHbBIE YIJIbI IPSMBIE). J

Kpurepuu olieHKH KOHTPOJIbHON paboThI

3agaHus bannel IIpumeuanue
Al - A6 6 Kaxxapiit mpaBuiibHbIN oTBeT 1 Oamn
B7,B8,C9 9 Kaxapiii mpaBuiibHbIN oTBeT 3 Oasuia

MakcumanbHbIi 6armi 3a padoty — 15 6annoB

[Ikana nepeBoaa 6aIoOB B OTMETKU

OTMmeTKa Uwucio 6amoB, HEOOX0AUMOE JJIS TOTYyYEHUsT OTMETKH
« 5» (OTAMYHO) 15-14
« 4» (xopo1Io) 13-12
« 3» (yAOBIETBOPUTEIHHO) 11-10
« 2 « (HEeYOBJIETBOPUTEIIHHO) MeHee 10

OTBeTbI K KOHTPOJILHOH paboTe

1 Bapuant 2 Bapuant
Al |r 0
A2 | B a
A3 |r B




A4 |a a

A5 |6 6

A6 |6 6

B7 (96 cm® 300 cm®

B8 k) 405+/3cm’; 6)171 /3 +270 oM a) 12/3 ev’; 6) 244/3 + 36 e

6. TpeGoBaHusi K YCJIOBHSIM peaju3anuu padoueii mporpaMMsbl THCHHIINHBI

6.1.00mecucreMHble TPeOOBAHUS
DnekTpoHHas nHQOpMaMOHHO-00pa3oBarenbHas cpeaa PIBOY BO «KUT'Y»

http://kchgu.ru - ampec odurmansHOrO caiita yHHBEpPCHTETA.

https://do.kchgu.ru - snexTponnas uadopmannonno-odpasoBarenbHas cpega KUY,

DIIeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI (3JIEKTPOHHBIE OMOITMOTEKH )

YueOHblii roa HanMeHoBaHMe JOKYMEHTA ¢ YKAa3aHHEM Cpok aeiicrBust
PEKBH3HTOB JOKYMEHTAa
2023/2024 HoroBop Ne915 96¢c OOO  «3HaHmym» OT JlericTByeT 10
yaeOHbrii o | 12.05.2023r. 12.05.2024r.
DNeKTpOHHO-OMONMuoTeyHass  cuctemMa  «JlaHby. beccpounsiit
Horosop Ne COb HB-294 ot 1 nexa6ps 2020 rona.
2023/2024 OnexrponHas oubmmoreka KUI'Y (O.B.).Ilonoxenue beccpounbrii

y4€eOHBIN Toj

06 Db yrBepxkmeHo VYYeHbIM COBETOM  OT
30.09.2015r.IIporokosr Ne 1). DiaeKTpOHHBIH aapec:
https: kchgu.ru/biblioteka - kchgu/

2023/2024 DOnextponHas Oubnumoreka HOpaiit Jloropop Ne 5856 JlelicTByeT 110
y4eOHBIN TOJT ot 12.05.2023 r., nefictByet 1o 12.05.2024 r. 12.05.2024 1.
2023/2024 DNEKTPOHHO-OMOIMOTEYHBIC CUCTEMBI:
y4eOHBIN TOJT
Hayunas AIEKTPOHHAS ononmoTeKa beccpouno
«ELIBRARY.RU» - https://wwwe.elibrary.ru.
JInteH3nonHoe corjalleHmue Nel5646 oT

01.08.2014r.becriatHo.

Hanmonanwshas snektponHas Oubmuorexka (HOB)
— https://rusneb.ru. JTorosop Nel01/H2B/1391 ot
22.03.2016r.becninatHo.

Dnexrponnsiii pecype «Polred.com O630p CMUN»
— https://polpred.com. Cornamenue. becratHo.

6.2.MaTepuaJibHO-TEXHHYECKOE H YIeOHO-METOIHYECKOE 00ecnedyeHne THCITUTITHHBI

HaumeHnoBaHue oMenieHni 1Jisi IPOBeAeHNs BCceX BHIOB Y4eOHOi
AesITeJbHOCTH, PeXyCMOTPEHHOH y4eOHBbIM IJIAHOM, B TOM YHCJIe
NMOMeIIeHNsI JJIsi CAMOCTOAATEIbHON PpadoThl, ¢ YKa3aHHeM
NepeYHsi OCHOBHOIO 000pyI0BaHUsI, Y4eOHO-HATVISAHBIX IOCOOMIt
U HCII0JIb3YeMOr0 IPOrpaMMHOI0 obecreyeHus!

AJpec moMeneHuit
AJ151 IPOBeIeHUsl
BCeX BHIOB Y4eOHOMH
HAesATeTbHOCTH,
Npe1yCMOTPEHHOM
Y4eOHBIM IJIAHOM



http://kchgu.ru/
https://www.elibrary.ru/
https://rusneb.ru/
https://polpred.com/

Kabuner maTeMaTHKH 11 TIPOBEICHMS 3aHATHHA JIEKIMOHHOTO THWIIA, 3aHATHH
MPAKTUIECKOTO THIIA, KYPCOBOTO MPOCKTHPOBAHWUSI (BBITOJIHEHUSI KYPCOBBIX padoT),
TPYNIOBBIX W HMHAWBHIYalbHBIX KOHCYJbTALMH, TEKYIIETO KOHTPOJIS U
MPOMEXXYTOYHOH aTTeCcTal|y,

Crienran3upoBaHHas MeOEIh:

CTOJBI — 12 mT.,

CTYJbs — 24 miT.,

CTOJI M CTYJI mpernojasatens — 1 mr.,

MernoBas Jocka — 1 mr.,

TpuOyHa — 1 1mT.

Y4eOHo-HarIsAHbIE TOCOOUS (B 3IEKTPOHHOM BHJIE).

TexHuueckue cpencTBa 00y4eHHs:

TeneBu3op — 1 mr.,

KoMIboTep — 1 mT.

JIMieH3MOHHOE MPOTPaMMHOE OOecIIeUeHHUE:

- Microsoft Windows (JTuuen3zust Ne 60290784), Geccpounas

- Microsoft Office (JIunienzust Ne 60127446), 6eccpounas

- ABBY Fine Reader (mumensust Ne FCRP-1100-1002-3937), Geccpounast

- Calculate Linux (suecén B EPPII Ilpukazom Munkomcesizu Ne665 ot 30.11.2018-
2020), 6eccpounas

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

- Kaspersky Endpoint Security (JTumensus Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 o 03.03.2025 .

369200, Kapauaeso-
Uepkecckas

PecryOnuika, T.
Kapauaesck, yiL

Jlenuna, 29. YuebHo-
n1a00paTOPHBINA KOPITYC,
4 stax, nomemieHre Ne
401

AyIUTOpPHUS IJIs1 CAMOCTOSITEIBHOM PaboThl 00yUaIOIIUXCS.

Crienpanu3upoBaHHas MeOeIb:

cToNBl — 12 mmT.,

CTyJbs — 24 mr.,

Jocka meyoBas -1 1.,

Y4eOHO-HarIAHbIC TOco0us (B AIEKTPOHHOM BHIE). TeXHIMUSCKHE CPEeACTBA O0yUCHHUS:
HOYTOYKH C TIOJKIIOYCHHEM K HH()OPMAIIMOHHO TEJICKOMMYHUKAIIMOHHONW CETH
«HTepHeT» W obOecmeueHHEM JIOCTyma B AJIEKTPOHHYIO  HH(OPMAIOHHO-]
00pa30BaTeNbHYIO CPEAY YHUBEPCUTETA — 3 IIT.,

JIuneH3noHHOE IPOrpaMMHOe 00eCTIcUeHHE:

- Microsoft Windows (JIuriensus Ne 60290784), 6eccpounast

- Microsoft Office (JIunensust Ne 60127446), 6eccpounas

- ABBY Fine Reader (mmmen3ns Ne FCRP-1100-1002-3937), 6eccpodnas

- Calculate Linux (Baecén B EPPII Ilpukazom Munkomceszu Ne665 ot 30.11.2018-
2020), 6eccpounast

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

- Kaspersky Endpoint Security (JTumensus Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 o 03.03.2025 r.

369200, KapauaeBo-
UYepkecckast

PecnyGnuka, T.
Kapauaesck, yIL

Jlenuna, 29. VYwueOHO-
71ab0paTOPHBINA KOPIYC,
5 arax, nomemenne Ne
507

Yuranererid 3a1, 80 mect, 10 xommblorepoB. Creyuanusuposannas mebens: CTOIBI
YUEHHYECKUE, CTYIbsl. Texnuueckue cpeocmea o0yuenus.

Hucruieit bpaiins ALVA ¢ nporpammoit skpanHoro ysenuuutessi MAGic Pro;
CTalMOHAPHBIN BUieoyBennunTenb Ciear View ¢ MOHUTOPOM;

2 komnbioTepHbIX poiuiepa USB&PS/2; wmaBmatypa ¢ Hakmaakod  (IIIID);
aKyCTHUYecKasi cucTtemMa CBOOOMHOTO 3BykoBoro mons Front Row to  Go/$;
MIepCOHAJIbHBIE KOMIBIOTEPHI C BO3MOXHOCTBIO MOJKIIIOYEHHS K ceTh «/HTepHEeT» U
obecriedeHreM J0CTyma B 3JIEKTPOHHYI0 HH(DOPMAIMOHHO-00pa30BaTENbHYIO CpEly
YHHUBEPCHUTETA.

Jluyensuonnoe npocpammmoe obecnevenue:

- Microsoft Windows (JIumensust Ne 60290784), 6eccpounas

- Microsoft Office (JTuniensus Ne 60127446), Geccpounas

- ABBY Fine Reader (;mensus Ne FCRP-1100-1002-3937), 6eccpounas

- Calculate Linux (Baecén B EPPII Ilpukazom Munkomcssizu Ne665 or 30.11.2018-
2020), 6eccpounast

- Google G Suite for Education (IC: 01i1p5u8), 6eccpounast

- Kaspersky Endpoint Security (JIuuensus Ne 1CE2-230131-040105-990-2679), c
31.01.2023 1o 03.03.2025 .

369200, Kapagaeso-
Yepkecckas
PecrryOinka, T.
Kapauaesck, yi1.
Jlenuna, 29.

Y4e6Ho-11ab0paTOpHBII
Kopiryc, ka6. 102 a.

7. Ocob0eHHOCTH peaan3anv JUCHUINIJIMHBI 1JId HHBAJIMA0B M JIMII COrPaHUIC€HHBIMH

BO3MOKHOCTAMHU 310POBbA




Jus munn ¢ OB3 w/wnm ¢ wHBanmumHocThio PIIJI pa3pabaTeiBaeTcss Ha OCHOBaHUHU
«[Tomoxxenust 06 opraHuzanuu 0Opa30BaTENBLHOrO Mpolecca A O0y4YeHHs WHBAINAOB U JIUI C
OTPaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbSi B (pelepalibHOM TOCYIapCTBEHHOM OOJKETHOM
o0pa3oBaTebHOM YUpEKIACHUU BBICIIETO oOpazoBaHus «KapauaeBo-Uepkecckuii
rOCyIapCTBEHHBIA YHUBEPCUTET UMeHU Y. [. AnmueBay.
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