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PaGouast mporpamma coctaBieHa Ha OCHOBE:

—  T[puUMEpHOM  paboueil  mporpaMmbl  00IIEOOpPA30BATENBHON  AUCHUILIAHBI
«Marematuka» Uit TOpodecCHOHANBHBIX  00pa30BaTEIbHBIX  OpraHM3aluH,
YTBEPKJICHHOM Ha 3acenaHnnu CoBeTa MO OLEHKE COJEpKaHHUS M KauyecTBa IMPUMEPHBIX
pabouux mnporpaMMm o00IIe00pa30BaTEIBLHOTO M COLMAIBLHO-TYMAHUTAPHOTO IIMKJIOB
cpennero npodeccuoHanbHOr0 oopazoBanus, mpoTokoa Ne 14 ot «30» HosiOpsa 2022 r.
(MUPIIO),

— (enepanbHOro0 TrOCYJAapCTBEHHOIO CTaHJapTa CpPEeJHEr0 MNpOQecCHOHATBHOIO
obpazoBanus s YITIC 21.00.00 u mpoduns npodeccnoHanbHOro 00pa3oBaHUs
CHEUUAIBbHOCTEH MO MPOrpaMMe MOJATOTOBKHU CIIELMAIMUCTOB CPEAHETO 3BE€HA CPEIHETO
npodeccuonansuoro odpazosanus (IITICC3 CIIO),

— ¢ yuerom PabGoueii mnporpamMmbl BocnuTaHus 1o cheruaibHoctd  21.02.19
3eMJIeyCTPOUCTBO

Opranuzamust pazpadotunk: ['AIIOY CO «KpacHoyduMckuili arpapHblii KOJUISIK

Pa3paboruuk:  IIpocBupoBa QOuabsra HBaHOBHA, TmpenonaBarellb  BbICIIEH
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1. OBLIAA XAPAKTEPUCTUKA PA}BO‘IEI\/JI I[TPOI'PAMMBI
OBILIEOBPA3OBATEJIbHOU JUCLUIIJIMHBI

MareMaTHuKa

1.1. Mecto AUCHHUILIMHBI B CTPYKTYpe npogeccuoHAIBHOM
o0pa3oBarteabHoil mporpammbl CIIO:

OO6meoOpazoBaTenbHas aucHUIUIMHA «MaTtemaTuka» SBISIETCS 00s13aTeIbHOM
4acThi0 00111€00pa30BaTEILHOTO IIMKIa 00pa30BaTENIbHOM MPOrpaMMbl B COOTBETCTBUU C
®I'OC cnenmansHocTH 21.02.19 3emneycTpoicTBO

1.2. llesau u miIaHupyemble pe3yJibTAThl 0CBOEHUS TUCIUIJIMHBI:

1.2.1. Heanb (ucUMIIAHBI

ConepsxaHue TMporpamMMbl 00IIe00pa30BaTEIBPHON MUCIUTIINHBI «MaTeMaTrukay
HAMpaBJICHO Ha JIOCTHKECHUE pe3yJIbTaTOB €€ U3Y4YeHUsI B COOTBETCTBUHM C
tpeboBanusimu @I'OC COO c¢ yuerom mpodeccuonanbHor HampasieHHocTd PI'OC
CIIO.

1.2.2. Ili1anupyemblie pe3yJibTaThl OCBOECHHUS 0011e00Pa30BaTE/IbHON TUCHUILIMHBI
B coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue auciuIuinHa uMmeet npu popmupoBanuu u pazsutud OK u T1K.

IInannpyemMbie pe3yJbTaThl 00yUeHUsI
O0mme KOMIEeTEeHINH

OO0mme JAucuuniuHapHbie

OK 01 Bsibupats - TOTOBHOCTH K TpPYAY, OCO3HAHHE |-BIaJETh METOJAMH JOKA3aTECIHCTB, AITOPUTMAMHU
CrocoOBI penIeHUs [EHHOCTH MacTepCTBa, TPYAOIIO0HE; pelieHus 3a1aq; yMeHue GopMyIupoBaTh

3aaa4 - TOTOBHOCTb K AKTHBHOM JACATCIBHOCTH | ONIPCACTICHNUA, AKCUOMBI U TCOPEMBI, TPUMEHATH UX,
npodeccruoHaTbLHOM TEXHOJIOTHYECKOMN " COIMAIBHOM | MPOBOAUTH JOKAa3aTEIbHbIE PACCYKIEHUS B X0/I€
JIESITeIIBHOCTH HaIpaBJICHHOCTH, CIOCOOHOCTD | pelleHus 3a/1ay;

MIPUMEHUTEIIBHO K WHUIIUUPOBATD, TJIaHUPOBATH 1 | - YMETh OICPpHUPOBATH MMOHATHUAMU: CTCIICHb YUCJIa,
Ppa3IMIYHbIM CaMOCTOATCIIBHO BBIIIOJIHATH TaKyto norapmi)M qyurciia;, YMCHHUE BBITIOJIHATH BBIYUCIICHUEC
KOHTEKCTaM JIESITeITbHOCTb; 3HAYCHUH 1 IPeoOpa30BaHuUs BRIPAXKCHUN CO

- UWHTEpeC K pasnuuHbIM  cepaM | creneHsMu u torapudmamu, mpeodpa3oBaHusL

PO eCCUOHANBHON JeSITEIbHOCTH, JPOOHO-PAIMOHATBEHBIX BRIPAYKCHHI;

OBajicHre YHUBEPCAIBHBIMH YYCOHBIMH | - YMETh OTIEPHUPOBATH TOHATHSIMU: PallHOHAIBHBIC,
MO3HABATEIILHBIMU JICHCTBHAMMU: HppaIMOHANBHBIC, TOKAa3aTeIbHEIC, CTCIICHHEIC,

a) 6a30BbIC TOTHYCCKHUE JCHCTBUS: JIOTapU(PMHUYCCKIE, TPUTOHOMETPHYCCKUC

- CaMOCTOSTENbHO (OPMYIHPOBATh M| | ypAaBHEHHS U HEPABEHCTBA, X CUCTEMBbI;
aKTyaJTu3UpOBaTh po0eMy, | - yMeTh ONepUpPOBATh MOHATUAME: HYHKIIHS,
paccMmarpuBath €€ BCECTOPOHHE; HenpepbIBHAsT GYHKIIHS, TPOU3BOIHAS,

- yCTaHaBJIMBATh CYLIECTBEHHBIH | IepBOOOpa3Hasi, OnpeeIeHHbII HHTErpasl;, yMETbh
NPU3HAK WJIK OCHOBaHHS JJIsl CPABHEHHUSI, | HAXOUTh MPOU3BOIHBIC JIEMEHTAPHBIX (HYHKI[HIA,
KJTacCU(PUKAIIN U 00O0OIICHHUS, HCIIOJNIB3Ys CIIPABOYHBIC MaTepHaIbl; UCCIEOBAThH B
- ONpeieniATh UENU  JEATCIBHOCTH, | MPOCTEHIINX clydyasiX (YHKIIMH HA MOHOTOHHOCTb,




3aAaBaTb I[MapaMeTpbl U KPUTCPHUU UX

JIOCTHIKEHHUS

- BBUIBIATH  3aKOHOMEPHOCTH |
NPOTHUBOPEYHSI B  PACCMaTPUBAEMBIX
SBJICHISIX;

- BHOCHTH KOPPEKTHBEI B NIESTCIHHOCTD,
OIICHUBATH COOTBETCTBHUE pE3YNIbTAaTOB
[eNsIM, OIICHWBATh PHCKH IOCIEICTBHI
JIeSITCIILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TPU
pelICHUH )KU3HECHHBIX IPOOIeM

0) 6a30BEIC HCCIICIOBATEIbCKHE
JIEUCTBHUS:
- BJIAJICTh HaBBIKAMU y4ueOHO-

HCCIIEI0BATENIbCKON u TIPOEKTHOM
NESATETPHOCTH, HABBIKAMHU Pa3peIICHUS
npobieM;

- BBISBJIATH
CBS3M W
BBIJIBUTATh
HAXOTUTh
JIOKa3aTeNbCTBA
3a/1aBaTh
pelIeHus;
- aHaJM3UpOBaTh TOJyYEHHBIE B XOJE
pemeHus 3a1a9u pEe3yIBTATHL,
KPUTHICCKH OIICHUBATh nux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHECHUE B HOBBIX YCIIOBHSX;

-- yMeTh TMEPEeHOCHUTh 3HAHWUI B
MO3HABATEIIFHYFD WM IMPAKTHYCCKYIO
00JIaCTH KU3HEACITCIBHOCTH,

- yYMeTh HWHTETPUPOBATh 3HAHUSI U3
pa3HBIX IPEIMETHBIX 00JacTel;

- BBIABUraTh HOBBIC HICH, MPEIarath
OpPHUTHHAJILHBIE TIOAXO0/IbI M PCIICHHS;

W CIHOCOOHOCTh WX HCIOJb30BaHUSA B
MMO3HABATEIHHOMU u COIMaTbHOM
MpaKTHUKe

MIPUYUHHO-CIIEICTBEHHBIE
aKTyalnu3upoBaTh  3ajady,
TUIIOTE3Y €€  peUICHHs,
apryMEHTBI JULsL
CBOUX YTBEPKICHMUIA,
napaMeTppl U KpUTepUu

HaXOJUTh HAaNOOJIBIINE U HANMEHBIINE 3HAYCHHS
(YHKIMIA; CTPOUTH Ipa) KM MHOTOUWICHOB C
HCTIONB30BAHKEM aIlllapaTa MaTeMaTHIeCcKOro
aHaIN3a; IPUMEHATH IPOM3BOAHYIO IIPH PELICHUH
3aja4 Ha JBIDKCHUE; PEIIATh MIPAKTHKO-
OPHEHTHPOBAHHbIC 3aJJa4l HAa HAaHOONBIINE U
HaMMEHbIINE 3HAYCHUS, HA HAXOXKICHUE ITyTH,
CKOPOCTHU M YCKOPEHHUS,;

- YMETh OTIEPUPOBATH MOHATHIMU: PALlUOHATIBHASL
(GyHKIMA, TOKa3aTenbHas GYHKIMS, CTeTIeHHAs
GbyHKIMs, Torapudmudeckas GyHKIHS,
TPUTOHOMETpHUeCcKHe GYHKINHU, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTH IpaduKy H3yUEHHBIX
(yHKIHH, HCTIOTB30BATH TPA(GUKH MIPH U3yICHHH
MIPOILIECCOB M 3aBHCUMOCTEH, TIPH PELICHUH 33139 U3
JpYruX y4eOHBIX IPEIMETOB U 3a7ad U3 PeaIbHOM
KHM3HU; BBIpakKaTh GOPMYIaMHU 3aBUCHMOCTH MEXKIY
BEINYNHAMUY;

- YMETb peIIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIe Ha MPOLEHTHI, JOIH U YacTH, Ha
JBIDKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIIYT,
HaJIOTH, 3aJ]a4¥ U3 00JIaCTH yIPaBJICHUs JIUYHBIMU U
ceMeiHbIMU (DMHAHCAMU); COCTABIIATH BBIPAKEHHS,
yYpaBHEHHMS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO
3aJ1a4i, UCCIE0BaTh MOJIyYeHHOE peIlleHHe U
OLICHMBATh MPaBIONOJ00HOCTh PE3YIBTATOB;

- YMETh OTIEPUPOBATH MOHATHAMH: CPEAHEE
apudmMeTHIecKoe, MeNaHa, HanoobIee 1
HaMMeHbIIee 3HaYCeHUsI, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeTh
N3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIHIO,
HpeCTaBICHHYIO B TabiHIax, Ha JUarpaMmmax,
rpadukax, OTpaKarIlyl0 CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUIL; IPEICTABIATh HH(POPMALIHIO
C TIOMOIIBIO TAabJIHII U TUarpaMM; UCCIIeI0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM IpapUIecKuX METOJIOB U
JJIEKTPOHHBIX CPEJCTB;

- YMETb OTIEPUPOBATH MOHATHAMU: CITyJaHHBIN OIBIT
U cIydaifHoe coObITHE, BEPOATHOCTD CIIy4aifHOTO
COOBITHS; YMEHHE BBIYHCIISATH BEPOSITHOCTD C
HCTIONIb30BaHNEM I'PaMuECKUX METOJIOB;
MIPUMEHSATH (HOPMYIIBI CIIOKEHHS U YMHOXECHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (OPMYITBI
MIPH PEUICHNH 3a/1a4; OIICHUBATh BEPOATHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMH; YMEHUE NPUBOAUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJBIINX YUCEN B IPHPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

- YMETb OTIEPUPOBATH MOHATHSIMH: TOUKA, IIPsIMasi,
IUIOCKOCTB, ITPOCTPAHCTBO, IBYTPAaHHBINA Yo,
CKpPELIUBAIOIIUECS MPAMbIE, TapaJIeIbHOCTD U
MIePIEHANKYIISIPHOCTD HPSIMBIX U TUNIOCKOCTEH, YToJl
MEX/Y MPSIMBIMH, YTOJI MEXLy IPSMOM 1
IUIOCKOCTBIO, YTOJI MEXKIY TNIOCKOCTSIMH,
PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKAY IUIOCKOCTSIMH;
YMEHHE HCII0Ib30BaTh PH PEIICHUN 3a1a4
n3y4eHHbIe (DAKTHI U TEOPEMBI INIAHUMETPHH;
yMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIoIIEro MHUpa;

- YMETb ONIEPUPOBATH MOHATHIMHI: MHOTOTPAaHHUK,
CeyeHne MHOTOIpaHHUKA, KyO, napajuieenumnes,




pu3Ma, IupaMuia, Gurypa u noBepxHoOCTb
BpalleHusl, IHIMHADP, KOHYC, Iap, chepa, CeYeHUs
(burypsI BpaeHus, II0CKOCTh, Kacaromasics chepsl,
LUINHIPA, KOHYCA, TUIOIIAb TOBEPXHOCTH
TTUpaMUIbI, TPU3MBbI, KOHYCA, IIIHHAPA, TUIOMIAb
cdepsrl, 00peM Ky0a, IPSIMOYTOIBHOTO
TapaJuIeNe e 1a, MUPaMAAbL, TPU3MBbI, IIIHHADPA,
KOHYca, [I1apa; yMEHNE H300paxaTh MHOTOTPAaHHUKN
1 TMOBEPXHOCTH BPAIEHUS, UX CEYECHUS OT PYKH, C
TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB 1
9JIEKTPOHHBIX CPEJCTB; YMEHHE PacliO3HABATh
CHUMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MIPaBUJIbHbIE MHOTOT'PaHHUKHY;

- YMETbh OTIEpUPOBATH MOHATHAMU: IBHKCHHUE B
MIPOCTPAHCTBE, MTO00HBIE GUTYPHI B IPOCTPAHCTBE;
HCTIONB30BaTh OTHOIIECHHE IUIOMIAAEH MOBEpXHOCTEH
1 00peMOB IMOOOHBIX (UTYp TIPH PELICHUH 32124,

- YMETbh BBIYHCIIATh TEOMETPUIECKHIE BETMINHBI
(mHa, yrou, mIomans, 00beM, IIOMAb
HOBEPXHOCTH), UCTIOJIb3YS M3yUEeHHbIE (OPMYJIIBI 1
METO[IbI;

- YMETb OIEPUPOBATH MOHATUAMHU: NIPSIMOYTOJIbHAs
CHCTeMa KOOPAUHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BENICHHE,
YIoJl MeXIy BEKTOPaMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA Ha YMCIIO; HAXOANUTD C
TIOMOIIBIO U3YYEHHBIX (OPMYIT KOOPIUHATEI
CEepeIMHBI OTPE3Ka, PACCTOSIHHE MEXKIY IBYyMs
TOYKaMHu;

- YMETh BBIOMPATH MOJIXOISIINH N3yIEeHHBIH METO
JUISL pellieHns 3a]Ja9H, Paclio3HaBaTh
MAaTCMaTHYCCKUC q)aKTI)I U MaTCMAaTHYCCKHUEC MOACIIN
B IIPUPOJHBIX U O6H1€CTBCHHI)IX SIBJICHUSX, B
UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI
MaTEMaTUUECKUX OTKPBITUN POCCUICKOI U MUPOBOI
MaTEMaTUYECKON HAYKH.

- YMETb OTIEPUPOBATH MOHATHAMHU: ONIpEAeIICHHUE,
aKCHOMa, TeopeMa, CIIeJICTBHE, CBOHCTBO, IPU3HAK,
JIOKa3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIIUPOBKH;
yMeHue GopMyIupoBaTh 00paTHOE U
TIPOTUBOIIOIOKHOE YTBEP>KACHHE, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, UCIIOIb30BaTh METO]
MaTeMaTHYECKOMN WHAYKOWUW,; IIPOBOANUTH
JIOKa3aTeNbHBIE PACCYKISHHUS TIPH PELICHHUH 3a/1ad,
OLICHUBATH JIOTUYECKYIO IPABUJIIBHOCTDH
paccyxIeHu;

- YMETH OIEPpHUPOBATH MOHATHUAMU: MHOXKECTBO,
TIOAMHOKECTBO, OTI€PpAITUU HAX MHOKECTBAMU,
YMEHHE HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar AJ1sl OIIMCaHUs peaibHBIX ITPOIECCOB U
SIBJICHUH NIPU pELlIeHnH 3a/1a4, B TOM YHCIIE U3
JPYrux y4eOHBIX IPEIMETOB;

- YMETb ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBINH
rpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE
3a/aBaTh U OMHUCHIBATH I'padbl Pa3TUIHBIMU
Croco0amu; UCII0JIb30BaTh Tpadbl IpH pemIeHUN
3ajay;

- yMeTb CBOOOHO ONIEPUPOBATH MOHITUIMHU:
COYETaHUE, IIEPECTAHOBKA, YUCIIO COUYETAHUH, YHCIIO
nepecTaHoBOK; OnHOM HbloTOHa; ymeHne
MIPUMEHSATh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS
JUISL peLlieHNUs 3a/1a4;

-YMETb ONIEpPUPOBATh MOHATHSIMHU: HATYpAJILHOE




YHCIIO0, 1IEJI0€ YHCII0, OCTATOK M0 MOAYJIIO,
pannoHaIbHOE YHCII0, UPPAIMOHAIBEHOE YHUCIIO,
MHOXKECTBA HAaTYPaJIbHBIX, IETIBIX, PALINOHAIBHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHNE UCTIOJIB30BATh
MIPU3HAKH JCTUMOCTH, HANMEHBIIUH 0OIITHiA
JETINTENh ¥ HANMEHbIIee 00IIee KpaTHOE, aITOPUTM
EBKimza npu pereHny 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ITO3UIUOHHBIMHA CHCTEMaMHU
CUHUCIICHUS;

- YMETh CBOOO/IHO ONIEpUPOBATH MOHITUSMHU:
CTEIEHb C IETIBIM [T0Ka3aTeIeM, KOPEHb
HaTypaJIbHOH CTEIeHN, CTEeTIEHb C pallMOHaIbHBIM
TIOKa3aTeJieM, CTEeNeHb C JICHCTBUTEIILHBIM
(BemecTBeHHBIM) TTOKa3aTeeM, JoTrapudm Jrcia,
CHHYC, KOCHHYC W TAHT'€HC MIPOU3BOJIHOTO YHCIIA;

- YMETbh OTIEPUPOBATH MOHATHIAMH: TOXKJIECTBO,
TOXJICCTBEHHOE TIPeoOpa3oBaHue, ypaBHEHNE,
HEpaBEeHCTBO, CHCTEMa YPaBHEHUI U HEPABEHCTB,
PaBHOCHUIIBHOCTD YPaBHEHHH, HEPABEHCTB U CHUCTEM,
panuoHalbHbIe, UppalMOHANIBHEIE, TI0Ka3aTeNbHbIE,
CTENCHHbIE, JIOTapUPMUYECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPaBEHCTBA U
CHCTEMBbI; YMEHHUE pellaTh YpaBHEHUsI, HEPaBEHCTBA
Y CUCTEMBI C IIOMOILBIO Pa3JINUHBIX IPUEMOB;
pelars ypaBHEeHUs, HEPaBEHCTBA M CHCTEMBI C
rapaMeTpoM; IIPHUMEHSTh YPaBHEHHs, HEPaBEHCTBA,
MX CHCTEMBI AJIS PELICHHUSI MATEMaTHIECKHX 3aa4 U
3aj[a4 U3 pa3IN4HBIX 00JIacTel HAyKU U peabHOH
KH3HU;

-yMeTbh cBOOOJIHO ONEPHUPOBATH MOHATHAMU: TpaduK
¢byHKIMH, 0OpaTHAS PYHKIUS, KOMIO3HIUS
GbyHKUM, THHEIHAsS QyHKINS, KBagpaTuiHas
GbyHKIMA, cTeneHHass QYHKIMS C LEeJbIM
NoKa3aTesieM, TPUTOHOMETpUUEeCKHe QYHKIIHH,
o0paTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH,
noKaszaTtesbHas U JorapudmMuueckas QyHKIHH;
YMEHHE CTPOUTH rpadMKy QYHKIHH, BEITIOJIHAT
npeoOpa3oBaHus rpahuKoB PyHKITHI;

YMEHHE HCII0Ib30BaTh rpaduKu QyHKIUHA 171
W3y4YeHUS TPOIECCOB U 3aBUCUMOCTEH IPH PEIICHUN
3ajia4 U3 ApYTuX y4eOHBIX MPEIMETOB U U3
peanbHON JKU3HM; BBIpaXaTh (hopMynamu
3aBUCHMOCTH MEX/1y BEIMYNHAMHU;

yMeHHe CBOOOIHO OIIEPUPOBATH MOHITUSIMU:
YETHOCTH (QYHKIINH, IEPUOTUIHOCT (PYHKIINH,
OrpaHUYE€HHOCTh (PYHKIIMU, MOHOTOHHOCTh
¢yHKIHH, SKCTpeMyM (QYHKIMH, HANOOJIbIIee U
HauMeHblIee 3Ha4eHUs! QYHKIUH Ha IPOMEXYTKE;
yYMEHHE TIPOBOJIUTH HCCIIEIOBAHNE (DYHKINH;
yYMEHHE HCII0Ib30BaTh CBOMCTBA U rpaduKH
(GYHKIMH JUTs pelieHns ypaBHEHNH, HEpaBeHCTB U
3ajia4 ¢ mapameTpaMmu; n3o0paxarh Ha
KOOPJIMHATHOW INIOCKOCTH MHOXKECTBa PEIICHNH
ypaBHEHHI, HEPABEHCTB U X CUCTEM;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITHUSMHU:
MIOCIIEA0BATENILHOCTD, apu(hMEeTHIECKAsT IPOTPECCHs],
reoMeTpuUecKas Iporpeccusi, 06CKOHEUHO
yOBIBaromast reoMeTprUUIeCcKas MPOrPeccusi; yMEHHE
3aJ]aBaTh MOCJIEAOBATEILHOCTH, B TOM YHCIIE C
TIOMOILIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMETb ONIEPUPOBATH MOHSATHSIMH: HENIPEPHIBHOCTh
(YHKIMH, aCUMITOTHI rpaduKa GyHKINH, epBast 1
BTOpasi NPON3BOIHASL (QYHKIIMU, TEOMETPUUCCKUH 1




(U3MYECKUI CMBICI IPOU3BOIHOM, IIEpBOOOpa3Hasi,
OIIpeIeICHHbII UHTETpaj; yMEHHE HaX0IUTh
acHMNTOTHI Tpaduka QyHKINH; yMEHHUE BBIYNCIATD
TIPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULUH (DYHKIUH, HAXOJUTh YPaBHCHHUE
KacaTeNmbHOH K TpaduKy QyHKINY;

YMEHHE HCIIOIb30BaTh IPONU3BOJHYIO IS
nccae0BaHus QYHKINH, 111 HAXOKACHUS
HaWJIy4LIEero pelIeHUs B IPUKIIAAHBIX, B TOM YHCIIE
COIMAIbHO-OKOHOMHYECKUX U (PU3NUECKHX 3aa4ax,
JUISL OTIPEJIENICHNS] CKOPOCTH U YCKOPEHHST; HAXOAUTh
IO N U 00BEMBI (GUTYp C TIOMOIBIO HHTEIPaja;
MIPUBOJUTH PUMEPBI MATEMaTHYECKOTO
MOJICITHPOBAHUS C TIOMOIIBIO TU( P epeHITHATHHBIX
YpaBHEHU;

- YMETh OTIEPUPOBATH MOHATHAMH: KOMIIJIEKCHOE
YHCII0, CONPSHKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYIIh
1 apTyMEHT KOMIUIEKCHOTO Ynciia, (hopMa 3alncu
KOMIDIEKCHBIX YnCel (TeoMeTpHyecKas,
TPUTOHOMETpHUUECKas M anredpanyeckas); yMeTb
NPOU3BOJIUTH apr(pMeTHIeCKUe NEUCTBHUS C
KOMIUIEKCHBIMU YUCIIAMU; IPUBOJIUTH TIPUMEPEI
UCIIOJIb30BaHMsI KOMIUICKCHBIX YHCET;

- yMeTh CBOOO/IHO OIIEpUPOBATH MOHITUSMH:
cpeHee apupMeTHIeCKoe, MeAnaHa, HanOoJbIlee 1
HaMMEHbIIEe 3HAYCHUS, pa3Max, IUCIepcus,
CTaH/apTHOE OTKJIOHEHHUE JISI OTIMCAHUS YHCIOBBIX
JaHHBIX; YMEHUE UCCIIEIOBATh CTATUCTHUECKHE
JIaHHBIE, B TOM YHCIIE C TIPIMEHEHUEM TpahUIECKUX
METO/IOB U 3JIEKTPOHHBIX CPENICTB; Tpaduiecku
HCCIIEI0BAaTh COBMECTHBIE HAOIIOAEHHSI C TIOMOIIBIO
JuarpaMM pacCeuBaHus U JIMHEHHON perpeccuu;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHII C
UCIIOJIb30BaHHEM I'paHIECKUX METOJIOB;
NPUMEHSTD JIJIs PelIeHus 3a/1a4 (OPMYJIbI CIIOKEHHS
¥ YMHOXXEHHUS BEPOSITHOCTEH, (HhOpMYITy OTHON
BEpOsITHOCTH, (popmyity bepHyium, koMOMHATOpHbBIE
(axThl 1 GOPMYIIBI; OLIEHNBATH BEPOSTHOCTH
peanbHBIX COOBITHH; YMEHHUE OTIEpUPOBATH
MIOHATHSAMM: CITydaiiHasi BeJINUNHA, pacrpeiesieHue
BEPOSITHOCTEH, MaTeEMaTHIECKOE 0XKU/IaHME,
JMCTIEPCHS M CTAaHAAPTHOE OTKIIOHEHUE CITyJaiHON
BEJNNYMHBI, QYHKIHH PACTIPEIEIICHUS U TNIOTHOCTH
PaBHOMEPHOT'0, IIOKA3aTeIFHOTO M HOPMAJIBHOTO
pacripe/ieNleHHii; yMEHHE HCIOIb30BATh CBOHCTBA
M3YYeHHBIX pacIpeesieHIH Ui peIIeHus 3a/1a4;
3HaKOMCTBO C ITOHATHSAMM: 3aKOH OOJBIINX YHCE,
METO/1bl BBIOOPOYHBIX MCCIIEIOBAHHI; YMEHHUE
TIPUBOJIUTH IPUMEPHI TIPOSIBICHHS 3aKOHA OOJIBIINX
YHCell B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOO/IHO OIIEpUPOBATH MOHATHAMHU: TOUKA,
IpsiMast, TNIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUH yToJI, IBYTPaHHBIN Yro, TpeXIpPaHHbII
yTOJ1, IepeCceKaroIIecs, MapauieIbHbIe U
CKpEIIUBAIONINECS MPSIMbIE, TAPaJUIETHFHOCTD U
MIEPIEHANKYIAPHOCTD HPSIMBIX M INIOCKOCTEH, yrou
MEXIY MPSIMBIMH, YTOJI MEXKLY IPSAMO 1
IUTOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSMH; YMEHHE
HCTIONB30BAaTh MPU PEIICHUH 337a4 N3yUCHHBIC
(axThl U TEOPEMBI INITAHUMETPHH; YMEHUE
OLICHHMBATb Pa3Mepbl OOBEKTOB B OKPYKArOLIEM
MHpE; YMEHHE ONIEpHPOBATH HOHITUSIMH:
MHOT'OTPaHHHK, CEY€HHE MHOTOTPaHHHUKA,




MIPAaBUIIbHBII MHOTOIPAaHHUK, IPU3Ma, MUPAMUAA,
(urypa u moBepXHOCTh BPALCHUS, IUIMHIP, KOHYC,
map, cdepa, pasBepTKa HOBEPXHOCTH, CEUCHHS
KOHYCa ¥ IMINHIPA, apajuleIbHbIE OCH HIIH
OCHOBAHHIO, CEYEHHE I1apa, TIOCKOCTb,
Kacaromascs chepsl, TUINHAPA, KOHYCa; YMCHHE
CTPOUTH CEUCHUE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHHKH, (PUTYPHI ¥ TOBEPXHOCTH
BpAIl[EHUs], UX CEUCHUS, B TOM UHUCIIE C IOMOIIBIO
SIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh
CBOMCTBa reOMETPUYECKHUX (PUTYp, CAMOCTOSITEIILHO
(opMyIHpOBaTH OIIPEAETICHUS U3ydaeMbIX QUryp,
BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MpPU3HAKaX
TeOMETPUIECKUX (QUTYp, OOOCHOBBIBATH WITH
OIIPOBEPTaTh UX; YMEHHE NPOBOAUTD
KaccuduKaryo GUryp mo pazInvHbIM PU3HAKAM,
BBINOJIHATH HEOOXOJUMBIE JIOTIOTHUTEIbHBIC
MIOCTPOCHHUS;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMHU:
wionmaab GUrypsl, 00beM GUrypsl, BeIMYHHA yria,
paccTosiHUE OT TOUKH J0 TNIOCKOCTH, PACCTOSHHE
MEXy IPSAMBIMHU, PACCTOSIHAE MEXAY IJIOCKOCTAMH,
IIOMIAb Cephl, UIOMIA/Ib TOBEPXHOCTH
NUpaMUJIbL, IPU3MBI, KOHYCA, IIUIHHIPA, 00beM
Ky0a, IPsIMOYTOJILHOTO MapaslieNenuie/a,
TTUpaMUbI, TPU3MBI, UIHHAPA, KOHYCa, Iapa;
YMEHHE HaXOAUTh OTHOIICHHE 00BEMOB MOJOOHBIX
uryp;

- yMETh CBOOO/IHO OIIEpHUPOBATH MOHITHUSMHU:
JBIDKECHUE, TTapaJUIeNIbHBIA IEpeHOC, CHMMETPHS Ha
TUIOCKOCTH 1 B IIPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue MOI00Ms, 0J00HBIE (PUTYPHI;
yMEHHE pacrio3HaBaTh PaBHbIE U 10100HbIE (HUTYPBI,
B TOM YHCJIE B IPHPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMEHHE UCIIOIIB30BaTh T€OMETPUYECKHIE OTHOIICHHUS,
HAXOJUTh F€OMETPHUECKUE BEITMUNHBI (JJIMHA, YTOI,
UIONIa b, 00BbEM) IPH PEICHUH 3a/1a9 U3 JPYTHX
y4eOHBIX TIPEIMETOB U U3 PEATHOM KHU3HY;

- yMETh CBOOO/IHO OIIEpHUPOBATH MOHITHUSMHU:
MIPSMOYTOJIbHAs CHCTEMa KOOPAWHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPANHATHI BEKTOpa, CyMMa
BEKTOPOB, IPON3BE/ICHIE BEKTOPA HA YHCIIO,
pa3nokKeHHe BEKTOpa 1o 6a3nucy, CKaIIpHOE
MIPOU3BEICHNE, BEKTOPHOE TIPOU3BEICHHUE, YTOI
MEX]ly BEKTOpaMH; YMEHHE UCIIOIB30BATh
BEKTOPHBIN ¥ KOOPAUHATHBIA METOX AJIs1 PELLEHUS
TeOMETPUYECKUX 3a7ad U 3a71a9 APYTHX YICOHBIX
MPEIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpUIa 2x2
1 3x3, onpeAenuTenab MaTPULIbl, TEOMETPUIECKUI
CMBICII OTIPEIEIIUTENS;

- YMETb MOJIEIUPOBATh PeanbHbIe CUTyalluH Ha
SI3bIKE MAaTEMATHKH; COCTABIISITh BBIPAXKEHMUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJ1a4M, UCCIIE0BATh MIOCTPOEHHBIE MOJICIH C
HCTIOJIb30BaHUEM alapara anreOpsl,
HMHTEPIIPETHPOBATD MOTyYCHHBIN PE3YIIbTAT;
CTPOUTH MATEMAaTHYECKNE MOJIEIHN C TIOMOILBIO
TEOMETPUYECKHX MTOHATHH U BEJINUUH, PEIIaTh
CBSI3aHHBIC C HUIMH IIPAKTHUECKUE 3aJa4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb 1
HMHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yabTaT; periaTh
MIPUKJIAJHBIE 3374 CPEICTBAMH MaTEMaTHUECKOrO
aHaJu3a, B TOM YHCJIE CONUAIBHO-I)KOHOMHUYECKOrO




1 GU3NYECKOTro XapaKkTepa;

- yMEHHE BBIOUPATH MOAXOSIUNA METOA ISt
pelIeHus 3a1a41; TOHUMaHNE 3HAYNMOCTH
MaTEeMaTUKH B U3yICHUH NPUPOIHBIX U
OOIIECTBECHHBIX MIPOLIECCOB U SIBICHUI; yMEHHE
pacno3HaBaTh MPOSBICHNAE 3aKOHOB MAaTEMAaTHKU B
HCKYCCTBE, YMEHHE IPHBOANTH IIPUMEPHI
MAaTeMaTU4YECKUX OTKPBITUH POCCUHCKON 1 MUPOBOU
MaTeMaTU4eCKOH HayKu

OK 02 Hcnonp30BaTh
COBpPEMCHHBIC CPEICTBA
IIOMCKA, aHaJIh3a 1
HHTEPIpPETAIUN
nHdopmanuu, u
UHPOPMAIUOHHBIC
TEXHOJIOTUU IS
BBIIIOJTHEH WS 32124
npodeccHoHaNIbLHON
NIEeATENILHOCTH

B  o6nactu
MO3HAHUS:

-chopMHUPOBaHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pasBUTHS HAYKH u
OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO
Ha JHAJore KyJIbTYp, CIIOCOOCTBYIOILIETO

LHCHHOCTHU Hay4YHOI'O

MHUPOBO33pPCHUA,

OCO3HAHHIO CBOETO MmecTa B
MOJNUKYIBTYPHOM MHPE;
- COBEpUICHCTBOBAHHE S3BIKOBOH W

YUTATEIbCKOW KyJIbTYphl KaK CpEACTBA

B3aUMOJEHCTBAS MEXKIy JIOABMH U
TMO3HaHUA MUPaA;

- OCO3HAHME  LIEHHOCTM  Hay4yHOMU
JACATCIBbHOCTH, TOTOBHOCTb
OCYILECTBIIATh IIPOEKTHYIO u
UCCIIENOBATEIBCKYIO JIeSATEIBHOCTD

WHJMBUIYaJIbHO U B TPYIIIIE.
OBnajicHHE YHHUBEPCAIBLHBIMU Y4eOHBIMU
NO3HABATEILHBIMU JACHCTBHAMM:

B) paboTa ¢ mH(popMaIHei:

- BJaACTb  HaBBIKAMH  IOJYYCHUS
UHGOpPMALMK W3 HCTOYHUKOB PpasHBIX

TUIIOB, CaMOCTOSATENIBHO OCYIIECTBIATh
MOWCK, aHaJIMW3, CHUCTEeMAaTH3aIli0 U
HMHTEPIPETALNIO uHpOpPMALUT
Pa3NUYIHBIX BHJIOB U thopm
MIPECTaBICHNUS;

- co3gaBaThb TEKCTBl B  Pa3IMYHBIX
¢opmarax ¢  ydeToM  Ha3HAYEHHS

uHGOpMaMK W IENEeBOW ayAnTOpuUH,
BEIOHpast ONTUMAITEHYIO thopmy
NPE/ICTABIICHUS U BU3YalU3alnHy;

- OLICHUBATh JIOCTOBEPHOCT,
JIETUTUMHOCTb uHpopmarmnu, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAIBHO-
ATUYECKUM HOpMaMm;

- UCIIOJIb30BaTh cpezacTBa
MHPOPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWi B
penieHun KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX M OpraHU3allMOHHBIX
3aga4 ¢ coOmoneHueM TpeOOBaHUM
9PrOHOMHKH, TEXHHMKH 0€301acHOCTH,
THTHEHBI, pecypcocoepexeHus,
NPAaBOBBIX M JTUYECKHX HOPM, HOPM
MHPOPMAITMOHHON 0E30MMaCHOCTH;

- BIIAJICTh HAaBBIKAMM PACHO3HABAHUS U

3aIIUTHI nHpopmanmm,
MHPOPMATMOHHON 0e30macHOCTH
JIMYHOCTH

- YMCTb ONEpHUPOBATH IMOHATHAMU: pPallMOHAJTIbHAA

GyHKIMSA, TOKasareibHas (QYHKOWS, CTEleHHas
GbyHKIYA, norapupmMuyecKas byHKIM,
TPUTOHOMETPUUYECKHE byHKIMH, oOpaTHbIe

(YHKIMH; yYMEHHE CTPOUTH TpaduKH H3Y4YEHHBIX
(GYHKIMHA, HMCHONB30BaTh TpadUKH NpPU H3YYECHHH
MIPOILIECCOB M 3aBUCUMOCTEH, NIPH PELICHUH 3a/1a4 u3
JIpYrux yd4eOHBIX NMPEIMETOB M 3a7ad W3 pealbHOH
KHU3HH; BBIPAXaTh (OPMyJIaMU 3aBUCHMOCTH MEXIY
BEINYNHAMY;

- yMeTh OIEpUPOBATH IOHATHAMH: TOXJIECTBO,
TOXJICCTBEHHOE  TIpeoOpa3oBaHWE,  ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH M HEpPaBEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHUH, HEPAaBEHCTB U CHCTEM,
paiyoHaIbHbIe, WppalMOHAJBHBIC, MOKa3aTeIbHbIE,
CTETICHHEIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPaBEHCTBA U
CHCTEMBI; YMETh PElIaTh yPaBHEHMS, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3JIMYHBIX IPUEMOB; PENIaTh
yYpaBHEHHSI, HEPAaBEHCTBA M CHCTEMBI C NTApaMETPOM;
MIPUMEHATh YPAaBHEHMS, HEPAaBEHCTBA, MX CHCTEMBI
JUISL pellieHns] MaTeMaTW4ecKuX 3a/1ad M 3ajad u3
Ppa3IMYHBIX 00JIacTe HAYKH U peallbHON JKNU3HM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHITHUAMHU:
JBIDKEHHE, MapauleIbHbI IMepeHoC, CHMMETpHUs Ha
IUIOCKOCTH W B MPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBanue Mono0us, T10A00HbIE (UTYpBI;
YMETh paclo3HaBaTh paBHBIC U MOJIOOHBIC (UTYPHI,
B TOM YHCJIe B MPUPOAE, UCKYCCTBE, apXUTEKType;
YMETh HCIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHUS,
HaXOJUTh T€OMETPUUYECKHE BEINYMHBI (JUIMHA, yTod,
IUIomaas, 00beM) NPH PEIICHUH 337ad M3 JAPYTuX
y4eOHBIX IPEIMETOB U U3 PEasbHOM KU3HU
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OK 03 IInanupoBats 1
pean30BHIBATh
COOCTBEHHOE
po¢eCCHOHATHHOE
JIMYHOCTHOE Pa3BUTHUE,
HpeINPHHIMATEIIBCKYIO
JeATeIbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HAHMS 110 (HUHAHCOBOU
IpPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyaLUsIX

B obOmactu
BOCIIUTAHUS:
--  c(OPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STHYECKOTO IIOBENCHHUS;

- CHOCOOHOCTH OIICHUBATH CUTYALUIO H

AYXOBHO-HPAaBCTBEHHOI'O

NPUHAMATh  OCO3HAHHBIE  PEIICHUS,
OPHEHTHPYSICh Ha MOpaJbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHE JIMYHOTO BKJaJa B

MOCTPOEHHE YCTOHYHBOTO OYIyLIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pomutensiM M (MIM) JPYTUM YiIeHAM
CEeMbM, CO3JaHMI0O CEMBbM Ha OCHOBE
OCO3HAaHHOTO  NPUHATUS  LEHHOCTEH
CEMEWHOW >KM3HM B COOTBETCTBHU C
TpaausIMHu HapoJoB Poccny;
Osnazsenue YHHBEPCAIbHBIMU
PETYIATHBHBIMU JICHCTBHAMU:

a) caMOOpTraHU3aLus:

- CaMOCTOSTENLHO OCYIIECTBIIATh
MO3HABATENILHYIO JIESATSILHOCTD,
BBISIBIISITD np06neM1)1, CTaBUTH )44
(dhopMyIHpOBaThH COOCTBCHHBIC 3a7a4y B
o0pa3oBaTeNIbHON  JEATENBHOCTH |
JKU3HCHHBIX CUTYyalluAX;

- CaMOCTOSITENIbHO COCTaBJIATH IUIAH
peuieHuss ~ mpoOJeMbl ¢ YYETOM
HUMEIOIINXCS  PECYPCOB, COOCTBEHHBIX

BO3MOYKHOCTEH U MPENNOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CHUTYalHsIM;
CrocoOCTBOBaTh  ()OPMHUPOBAHUIO U
MPOSIBIICHUIO IIHUPOKOW JpyIuIMd B
pasHBIX OOJIaCTSIX 3HAHWH, MOCTOSHHO
MOBBIIATH CBOI 00pa3oBaTeNbHBIA U
KyJbTYPHBII YPOBEHb;

6) CaMOKOHTPOJIb:

UCIIONIb30BaTh HPHUEMBI PeUICKCHH JUIA

OLCHKHM CHUTYyaluHu, BBI60pa BEPHOTO
peHICeHus;
- YMETH OLICHHBATh PUCKHU u

CBOEBPEMEHHO ITPHUHUMATH PELICHUs I10
UX CHW)KEHHIO;

B) OMOIIMOHAILHBIH UHTEJUIEKT,
HpeAnoaramui chopMUPOBAHHOCTD:
BHYTPEHHEH MOTHUBAlLlUM, BKJIOYArOIIEH
CTPEMJICHUE K JOCTWIXCHUIO I1CJIN U
ycnexy, ONTUMHU3M, HWHHUIOHUATUBHOCTD,
YMEHUEC )IeﬁCTBOBaTB, HUCXO0Os1 U3 CBOHUX
BO3MOKHOCTEH;

- SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTD
MOHMMAaTh 3MOLMOHAJILHOE COCTOSIHHE
JPYTHX, YUUTHIBATH ero pu
OCYIIECTBICHUN KOMMYHUKAIINH,
CHOCOOHOCTH K COYYBCTBUIO u
COIEPEIKUBAHUIO;

- COLMAJBbHBIX HAaBBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTH BBICTPAaNBATh OTHOLICHUS C

- YMETh ONEpUpOBaTh HOHITHUSIMH: palUOHAIbHbIC,
HppalMoHaNbHbIC, [OKa3aTelbHble, CTENECHHEIE,
norapupmMuIecKue, TPUTOHOMETPUYECKHE
YpaBHEHHS M HEPAaBEHCTBA, HX CUCTEMBI;

- YMETb ONEPHPOBaTh NMOHATHAMH: MHOTOTPaHHUK,
CEUCHHE MHOTOIPaHHMKA, KyO, Iapajulenenumnesn,
mpu3Ma, nHpaMuzna, ¢Qurypa H - TOBEPXHOCTb
BpalIeHNs, OUINHAP, KOHYyC, Imap, cdepa, cedeHus
(Urypsl BpalieHus, II0CKOCTh, Kacarouascs chepsl,

UWIMHOpA,  KOHyCa,  IUIOMIAAb  [OBEPXHOCTH
MUPAaMUJBI, MPU3MBL, KOHYCa, MUIMHAPA, IUIONIAIb
cdepsl, 00beM KyOa, MIPSIMOYTOJIBHOTO

napajuiesienunesa, MUpaMuabl, TPU3MBI, LHUWINHAPA,
KOHYca, IIapa; yMeHHE N300pakaTh MHOTOTPaHHHUKH
U TOBEPXHOCTH BPALICHHUs, X CEYEHUS OT PYKH, C
MTOMOILBIO YEPTEKHBIX HMHCTPYMEHTOB u
JNEKTPOHHBIX ~ CPEACTB; yMEThb  paclo3HaBaThb
CHMMETPHIO B IPOCTPAHCTBE; YMETh PAaCHO3HABATh
MIPAaBUIIbHBIE MHOTOTPaHHUKH;

- YMETb OIEPHUPOBaTh NOHATUAMHU: NPSMOYTOJbHAS
CUCTEMa KOOPJUHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPJUHATBl BEKTOpa, CKAISIPHOE IPOU3BEACHHUE,
yrol  MeXIy BEKTOpaMHd, CyMMa BEKTOpPOB,
IIPOU3BEJICHUE BEKTOpPA HA YUCIO; HAXOIUTh C
NOMOIIBI0  M3YYEHHBIX  (OpPMYT  KOOPIUHATHI
CEpeIMHBl OTpEe3Ka, PACCTOSHUE MEXKAY ABYMS
TOYKaMU

JpYrUMHU JIFOJIbMH, 3a00THTHCS,

OpOSIBJSITE  MHTEpEC M pa3peliath

KOH(JIMKTBI
OK 04 DddexTuBHO TOTOBHOCTD K CaMOPa3BUTHIO, | - YMETh ONEPUPOBATH MOHATHAMH: CITYIAHHBIHA OTIBIT
B3aMMOJICHICTBOBATh U | CAMOCTOSTEILHOCTH U |u ciydailHOe COOBITHE, BEPOSTHOCTH CIY4YalHOTO
paboTaTh B KOJUICKTUBE | CAMOONIPEACICHUIO; COOBITHSI; YMETh  BBIYHCISATH BEPOATHOCTH C
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1 KOMaHAC

-OBJaJICHUE HaBBIKAMU y4eOHO-
HCCJIEI0BATEIILCKOM, IIPOEKTHOMI u
COLIMAJIHON JEATENBHOCTH;

OsnazneHue YHHUBEPCAIIbHBIMH
KOMMYHHUKaTHBHBIMHU JACHCTBUSAMH:

0) coBMeCTHasI IeATEIBHOCTD:

- MTOHUMATh u HCTIONIb30BAaTh
[IpEeUMYIIEeCTBA KOMaHJHOU u
UHIUBUAYaJIbHON pabOTHI;

- NpUHMMATh  [eIM  COBMECTHOU
JIeSITENIbHOCTH, OpraHU30BBIBaTH U
KOOpPAMHHUPOBATh  JEUCTBUS MO  ee
JOCTHKEHHIO: COCTaBJIATh I1aH
JICHCTBUH, paclpenessaTh POIU C yUYETOM
MHEHHUH YYaCTHHKOB 00CyXIath

pe3yabTaThl COBMECTHOH paboThI;

- KOOPOWHHUPOBATH U BBIIOJHATH PadOTy
B YCJIOBUSIX PEaNbHOTO, BUPTYaJIBHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIISTh MO3UTHBHOE
CTpaTernieckoe MoBeCHHE B Pa3IndHbIX
CUTYyallUsiX, TPOSBIATH TBOPYECTBO H
BOOOpaKeHUE, ObITh MHULIUATHBHBIM.
Ognagenue YHHUBEPCAJIBHBIMU
PETYJISATHBHBIMU JIEHCTBUIMU:

T) IpUHATHE ceOs U IPYTUX JOACH:

- INpPUHEMAaTh MOTHUBBI ¥ apryMEHTEHI
IPYTUX JIOACH NpH aHaIn3e pe3ybTaToB
JeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYrHX
JIIOZIEN Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MU
C MO3ULUH JAPYTOTo YejIoBeKa

HCIIOJIb30BAaHHEM rpaduyeckux METOJIOB;
MPUMEHATh (OPMYJIBI CIOKEHHS W YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKTHI U (HOPMYJIIBI
IPU  pEIICHNH 3ajad; OLCHUBATb BEPOSTHOCTH
peambHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIMYMHAMH; YMCHHE  NPUBOAWUTH  IPHMEPEHI
TIPOSIBIICHUS 3aKOHA OOJBIINX YHCEI B IPHUPOIHBIX U
OOIIECTBECHHBIX SIBICHHAX;

- yMeTb CBOOOJHO ONIEPHPOBATh IOHSTHSIMU:
CTeNeHb C  IeNbIM  IIOKa3areleM,  KOPEHb
HaTypaJIbHOM CTENeHH, CTENeHb C PalOHAaIbHBIM
MoKazaTejeM,  CTeNeHb C  JCWCTBHUTENIBHBIM
(BelecTBEHHBIM) IOKa3aTelieM, JIorapu(M dYucia,
CHHYC, KOCHHYC M TAHI'€HC MIPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOJTHO OTIEPHPOBATH TOHATHAMU: TPaQuK

¢byHKUMN, oOpaTHas — QYHKOUS,  KOMIO3HIUS
GyHKumi, JnHMHeWHas ~QyHKOMA, KBaJpaTHYHAs
GyHKOMS,  CTEHEeHHas  QYHKUUS € LEJbIM
MoKasareneM, TPUTOHOMETPHYECKHe  (QYHKLHH,
oOpaTHble TPUTOHOMETPUYECKHE GbyHKIMH,
HoKazaTeibHas ¥ JiorapupMuueckas (QYHKIHH;
YMETb CTPOUTh TpaduKu (GYHKIMH, BBIIOIHATH

npeobpa3oBaHus rpaUKOB (HYHKIHH;

- yMeTh HCHOJb30BaTh Tpaduku QYHKUMH uis
U3Y4EHUsI TPOIIECCOB U 3aBUCUMOCTEH MPU PEIICHUN
3aJad M3 JPYrHMX YYeOHBIX TPEIMETOB U W3
peambHOW  JKH3HH; BBIpa)KaTh ¢dopmynamn
3aBUCHMOCTH MEK/y BEINYNHAMU;

- CcBOOOJHO OIEPUPOBATH IOHATHSIMHU: YETHOCTh
¢GbyHKIHN, MIEPUOTUIHOCTH ¢$yHKIHN,
OTPaHWYEHHOCTh ¢$yHKIMH, MOHOTOHHOCTB
GbyHKIMH, JKCTpeMyM (YHKIUM, HauOoJjbliee Hu
HavMeHbllIee 3HaueHHs (QYHKIHMU Ha TPOMEXYTKE;
YMETb NPOBOJINTD UCCIIEA0BaHNE (DYHKIUM;

- yMeTh HCIIOJIb30BaTh CBOWCTBa M Trpaduku
GYHKUMEA Uil pellleHHs ypaBHEHHH, HEPaBeHCTB U
3aJad ¢ mHapaMeTpamu; — n300paxaTh  Ha
KOOPJIMHATHOW TIIJIOCKOCTH MHOXKECTBA pPELICHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

OK 05 Ocy1iecTBasTh
YCTHYIO H TUCEMEHHYIO
KOMMYHUKAIIHIO Ha
roCy/apCTBEHHOM
sa3pike Poccuiickoit
denepanuu ¢ yueTom
0coOeHHOCTEH
COIMAIILHOTO H
KyJIbTYPHOTO
KOHTEKCTa

B 00nacTn 3cTeTHYECKOro BOCITUTAHHUS:

- 3CTETUYECKOE OTHOLICHHE K MHUPY,
BKJIIOYasl 3CTETUKY ObITa, HAay4YHOTO H
TEXHHYECKOTO  TBOPYECTBA,  CIIOPTA,
Tpy/Ja ¥ 0OIIECTBEHHBIX OTHOIIEHUH;

- CHOCOOHOCTH BOCTIDHHUMATH
Ppa3JIMYHbIC BUABI UCKYCCTBA, TpAAUINNU 1
TBOPYECTBO CBOEr0 M JPYrHX HAapOJOB,
OLIYIIaTh 3MOIMOHAIBHOE BO3JCHCTBUE
HCKYCCTBA,;

- yOexaeHHOCTh B 3HAYMMOCTH IS
JIMYHOCTH ¥ OOIIECTBAa OTEYECTBEHHOTO H
MHpPOBOTO  MCKYCCTBa,  3THHYECKHX
KyJIbTYpHBIX TpaJUIMHA M HApOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQKEHHIO B
Pa3HBIX BHIAX HCKYCCTBa, CTpeMIJICHHE

MPOSIBIISITH Ka4yecTBa TBOPYECKOH
JMYHOCTH;

OsgnasieHne YHHBEpPCATbHBIMU
KOMMYHHUKATHBHBIMH JCHCTBUSIMU:

a) obmieHue:

- OCYLICCTBIISATh KOMMYHHKALIUH BO BCEX
cepax KH3HHU;

- yMeTb ONepupoBaTh IOHSATHAMH: CpeIHee
apumMeTHyeckoe,  MeAMaHa,  HauOoibllee WU
HauMEHblIEe 3HAYEHMs, pa3Max, JAUCHepCHs,
CTaH/IApTHOE OTKJIOHEHHWE YHCJIOBOTO  Habopa;
yYMEHUE H3BJIEKATh, HHTEPIPETUPOBATH
nHGOPMANNIO, TPENCTABICHHYI0 B TaliuMIax, Ha
auarpammax, Tpadukax, OTpaKalollyl0 CBOMCTBa
pC€albHBIX TIPOIECCOB H ﬂBHeHI/Iﬁ; MpEACTaBIATh
UHOPMAIIUIO C TOMOIIBI0 TaONHII W JHArpaMM;
HUCCICO0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCJIC
C TpUMEHEHHEM rpaduiyecKuX  METOJIOB U
SIEKTPOHHBIX CPEJCTB;

- YMeTh ONEPHUPOBaTh MOHATUAMM: TOUKA, MpsMasd,
IJIOCKOCTh, MPOCTPAaHCTBO, JIBYTPAHHBIA  Yrodi,
CKpEILIUBAIOIUECS] TpsAMBIE, NApaICIbHOCTh U
NEPIEHANKYIIPHOCTh NPSAMBIX U MIOCKOCTEH, yroia
MEXIYy MNpsSMBIMH, Yrol MEXAY TMpAMOH H
IUIOCKOCTBIO, yrom MEXKIY IUTOCKOCTSIMH,
pacCTOSIHUE OT TOYKM A0 IIIIOCKOCTH, PacCTOSHHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKIY IUNIOCKOCTSIMH;

- yMeTh WCHOJB30BaTh IIPH pEIICHHH 3a7ady
n3ydeHHble (akTBl W TEOPEeMBl IUIAHUMETPHH;
yMeHHe OLICHUBATh pa3mepsbl 00BEKTOB

OKpY’Karouero Mupa
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- pacrno3HaBaTh HeBepOaJIbHBIE CPE/ICTBA
o01eHusl, MIOHUMATh 3Ha4YeHUE
COLMANBHBIX  3HAKOB,  pAaclO3HaBaTh
MPEANOCHIIKH KOH(DIMKTHBIX CUTYyanuii u
CMST9aTh KOH(INKTHI;

- pa3BepHYTO M JIOTWYHO M3JIaraTb CBOIO

TOYKY 3pEHHS C  HCIONBb30BaHUEM
S3BIKOBBIX CPEIICTB
OK 06 IlposBaars - OCO3HaHHE 00yJaoIMNMHUCS | - YMETh OTIEPUPOBATH MOHATHAMH: IIPAMOYTOIbHAS
IPaXAaHCKO- POCCHICKOR TPAKIAHCKOH | CUCTEMAa KOOPJAUHAT, KOOPAUHATHI TOYKH, BEKTOP,
NaTPUOTUYECKYIO UJCHTUYHOCTH; KOOpPJUHATBI BEKTOPA, CKAIPHOE NIPOU3BEACHHUE,
MO3ULUIO, - LieJICHAIIPaBJICHHOE Pa3BUTHE | YIOJ MEKIY BEKTOpaMH, CyMMa BEKTOPOB,
JIEMOHCTPUPOBATh BHYTPEHHEH [O3ULUU JIMYHOCTU HA | IPOU3BEICHHUE BEKTOPA HA YUCIIO; HAXOAUTD C
OCO3HaHHOE MOBEJIEHUE | OCHOBE JYXOBHO-HPABCTBEHHBIX | TOMOIIBIO U3Y4YE€HHBIX (POPMYIT KOOPIMHATEI
Ha OCHOBE LEHHOCTEH HapoJ0B Pocculickoil | cepeiuHbl OTpe3Ka, paCCTOSHUE MEXKIY JBYMS
TpaJIUuLMOHHBIX Denepanu, HCTOPHYECKHUX U | TOUKamuy;
o01edenoBeyecknux HallMOHAJbHO-KYJIBTYPHBIX ~ TpaIuLuH, | -yMeTb BBIOMPATh MOAXO SN H3YIEHHBIH METO
LEHHOCTEH, B TOM (opMupoBaHME  CHCTEMBl  3HAYMMBIX | JUIS pEIICHNUS 3a]auH, PACIIO3HABATh
qycie ¢ y9eTOM LHEHHOCTHO-CMBICIOBBIX YCTaHOBOK, | MaTeMaTH4yeckne (pakThl 1 MaTeMaTHIECKUE MOJIEITN
rapMOHHU3aIUH AQHTUKOPPYIIIMOHHOTO  MHPOBO33PEHUS, | B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUAX, B
MEXHAI[UOHAIIBHBIX H | IPaBOCO3HAHMUS, 9KOJIOTUYECKON | HICKYCCTBE; yMEHUE MPUBOAUTH IPUMEPHI
MEXPETUTUO3HBIX KyJIBTYpBI, CIOCOOHOCTH CTaBHUTh LIEJIU M | MATEMaTUYECKUX OTKPBITHH POCCUIICKOM M MUPOBOA
OTHOUICHUM, IPUMEHATD | CTPOUTH KU3HEHHBIC IIJ1aHbl; MaTEMaTUYECKON HAYKH.
CTaH/apThI B yacTu rpakaaHcKoro BOCIIUTaHUsL: - YMETb ONIEPUPOBATh MOHATUAMU: CIIy4ailHbIA OIBIT
AQHTUKOPPYIIMOHHOTO |- OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX M CiIydaifHOE COOBITHE, BEPOSATHOCTh CIy4alHOTrO
HIOBEACHHUS IpaB U 00A3aHHOCTEH, yBa)KEHHE 3aKOHA | COOBITHA; YMETh  BBIYHCIATH  BEPOSITHOCTE  C
U NIPaBONOPSIKA; HCIOJIb30BaHUEM rpadudaeckux METO/IOB;

- TIPUHSATHE TpaIUIIMOHHBIX
HAIMOHAJLHBIX, 00I1eYET0BEYECKUX
TYMaHUCTUYECKAX M JIEMOKPAaTHYECKUX
LIEHHOCTEH;

- TOTOBHOCTh IPOTHBOCTOSTH HICOJOTHU
IKCTPEMH3MA, HalMOHAJIU3Ma,
KceHogoouwu, JIUCKPUMUHAIIH o
COLMAIBHBIM, PEJIUTHO3HBIM, DPACOBBIM,
HAIIMOHAJIBHBIM MMPU3HAKAM;

- TOTOBHOCTH BCCTH COBMECTHYIO
JACATCIBbHOCTD B HHTEpECax
TpakIaHCKOT'O 06H.[eCTBa, y4acCTBOBATHL B
CaMOyIIpaBJICHUUN B

001e00pa3oBaTeNbHON  OpraHu3alul |
JIETCKO-IOHOIIECKUX OpraHU3alUsX;

- yMEHHE  B3aUMOJAECHCTBOBaTbL C
COLIMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHM C HX QYHKIUIMH U
Ha3Ha4y€HHUEM,;

- TOTOBHOCTb K T'yMaHHUTapHOH H
BOJIOHTEPCKOM J1eATEeNIbHOCTH;
MaTPpUOTHYCCKOTO BOCIITUTAHUA:

- c(OPMUPOBAHHOCTE  POCCHHCKON
rpaxaaHCKOU WJEHTUYHOCTH,
NaTPpUOTU3Ma, YBaXKEHUS K  CBOEMY

HapoJy, YyBCTBa OTBETCTBEHHOCTH IEPE]
Ponunoit, ropaocTu 3a cBoi Kpaii, CBOIO

Poauny, cBo#l S3BIK M KYJIBTYpY,
MPOIIIOe u HacTosIIee
MHOTOHAIIMOHAIBHOTO Hapoa Poccuw;

- LIEHHOCTHOE OTHOILICHHE K
TOCYAapCTBEHHBIM CHMBOJIaM,
HCTOPHUYECKOMY u MPUPOTHOMY
HACIeUI0, MaMATHHKaM, TPaJuLUsIM

Hapoa0B POCCHH, JOCTHXCHUAM Poccun
B HayKe, HNCKYCCTBC, CIIOPTC,

OPUMEHATh (HOPMYJIBI CIIOXKEHHS M  yYMHOXKCHUS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKTHI H (HOPMYIIBI
OpU  pElICHHH 3a]a4; OLCHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4aillHBIMHU
BCJIMYMHAMH;,  yYMCHHE  NPUBOMUTH  IIPUMEpEI
NPOSIBJICHUsSI 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSIX
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TEXHOJIOTHSIX U TPYAE;
- uJeiHas yOeK/IeHHOCTh, TOTOBHOCTh K
cryxeHnto W 3amure  Oredectsa,
OTBETCTBEHHOCTH 32 €r0 CyI50Y;

OCBOEHHEIE 00yJaromUMHUCs
MEXIPEIMETHBIE TOHATHUS "
VHHUBEpCAJIbHBIE  y4eOHBIE  JCHCTBHA
(perynsaTuBHEIE, MO3HaBaTEIbHEIC,
KOMMYHHUKATUBHbBIE);

- CIIOCOOHOCTH HMX HCIOJIB30BAHUS B
M03HaBaTeJIbHOMN u ColMaJbHOM
MIpPaKTHKE, TOTOBHOCTD K

CaMOCTOSITEIbHOMY  IUIAHUPOBaHUIO U
OCYIIECTBIICHHIO YUeOHOH AEATEIbHOCTH,
OpTaHM3aly y4eOHOTO COTPYIHHYECTBA
C IeJarorHYecKUMH pPabOTHUKAMH |
CBEPCTHHKAMH, K Y4aCTHIO B IOCTPOCHHUU
UHINBUIYaIBHON 00pa3oBaTeIbHOM
TPaeKTOpUY;

- OBJIaJICHHE HAaBBIKAMH y4eOHO-
HCCJIEI0BATENIbCKOM, IPOCKTHOU U
COLIMAJILHOU JESTEIbHOCTH

OK 07 CopeiicTBoBaTh |- He NPUHHUMAThH JCUCTBHS, IPUHOCAIINE |- yMETh OINEPUPOBATH MOHATHAMH:  (YHKIHS,
COXPaHECHUIO BpEJ OKPYXKAIOLIEH cpeae; HENpepbIBHASL byHKIHA, IIPOU3BOJHAs,
OKpYKaroUIei cpensl, - YMETb MPOTHO3UPOBATH | IEPBOOOpa3Has, ONpPEICICHHBIH WHTErpaj; yMeTh
pecypcocOepexeHnto, | HeOIaronpusTHbIC 9KOJIOTMYECKHUE | HAXOIUTh IPOU3BOAHBIE AIIEMEHTAPHBIX (YHKIIHH,
NPUMCHATHL 3HAHUSA 00 IoCIaCACTBHUA NpeANPHUHUMACMBIX [ MCTTIOJIB3Ys CIIPABOYHBIC MATCpHAJIbl; UCCICAOBATh B
HU3MCHCHHUH KJIMMaTa, HCﬁCTBHﬁ, npeaoTBpalarb Ux; HpOCTeﬁH.IPIX Clydasax (1)yHKI_[I/II/I Ha MOHOTOHHOCTB,
TIPUHIUIIBI - pacmmpuTb OIIBIT JACATCIIBHOCTH | HAXOAUTH HauOOJIbIINE W HAWMEHBIIWE 3HAYEHUS
OepeIKITHBOTO 9KOJIOIMUECKON HAlpaBIEHHOCTH; GyHKOMH; CTpOWTh TpapUKd MHOTOWICHOB C
IIpOU3BOACTBA, - paSpa6aTBIBaTB I1J1aH peuicHus | MICIIOJIb30BaHUEM alrrapara MaTEMATHUYICCKOI'O
3¢ PEeKTHBHO poOIEMBI c Y4YETOM aHaju3a | aHajau3a; NPUMEHATh NPOU3BOJIHYIO NPHU PELIEHUHU
Z[eﬁCTBOBaTL B UMCHOIIUXCA MaTe€prUaIbHbBIX U | 3a1a4 Ha JBHIKCHUC, pemarb IMpaKTHUKO-
‘Ipe3BLI‘IaI>'IHI)IX HEMaTCPUAIILHBIX PECYPCOB; OPUCHTUPOBAHHBLIC 3aJla4u Ha HauOOJIbIIHNE U
CUTyaludax - OCYIIECTBJIATH ueneHanpaBneHHmﬁ HaMCHBIINE 3HAYCHUA, HA HAXOXKICHHUC IIYTH,
MONUCK TIepeHoca CPEICTB U CIIOCOOOB | CKOPOCTH M YCKOPEHHS;
JIEUCTBUS B MPOQECCHOHATBHYIO CPENy; |- YMETh OINEpHUpPOBATh TOHATUSMHU: JBUKECHHE B
- yMeTb IEPEHOCUTh  3HAHUS B | MPOCTpaHCTBE, MOJOOHBIE (QUTYPHI B IPOCTPAHCTBE;
IMO3HABATCIbHYIO )4 MPAKTUYCCKYIO | UCIIOJIB30BAThL OTHOIICHUC rmon_[a/:[eﬁ HOBerHOCTeI\/‘I
obmacTu KHU3HCACATCIIBHOCTH, 1 00BEMOB HOZ[O6HLIX (I)I/Il"yp Ipyu pCHICHUM 3a/1a4;
- [IpeyiaraTb HOBBIC IIPOCKTHI, OUCHUBATD | - YMCTb BBIYUCIATHL TI'COMCTPUYCCKHUC BCINYUHDBI
nacu C R0X37008%051 HOBU3HEI, (,HJ'II/IHa, yroJa, monaisb, O6T>€M, monaab
OPUTMHAJIbBHOCTH, HpaKTH‘lCCKOﬁ HOBCpXHOCTI/I), HCIOJIb3YySd HU3YYCHHBIC (bOpMyJ'IBI u
3HAYUMOCTH, METOAbI
- JlaBaTb OLICHKY HOBBIM CHUTYyallUAM,
BHOCHUTb KOPPCKTHUBBI B JCATCIBHOCTD,
OIICHUBATb COOTBETCTBUEC PE3YJIIHTATOB
JR(SAIB20%1
K 1.3 BrimonHsATh Tpadudeckue paboThl IO COCTABICHUIO KapTOTpaduIecKux
MaTepuajioB
K 1.4 BBIOMHATE KaJaCTPOBBIE CHEMKHU U KaAaCTPOBBIE pa0OTHI O (POPMUPOBAHUIO
BEMEIbHBIX YYACTKOB
K 1.6 [IpuMeHATH anmapaTHO — IPOrPaMMHBIE CPEJICTBA JJISl PACYETOB U COCTABIICHUS
rororpaUuecKrx, MeKEBbIX TIAHOB
1K2.2 BBINMOIHATE TPaIOCTPOUTEIBHYIO OLICHKY TEPPUTOPHUH TTOCETCHUS
11K 2.3 CoCTaBIATh TEXHUYECKUHN TUIAaH OOBEKTOB KAUTAIBHOTO CTPOUTENHCTBA C
[IPUMEHEHNEM aIllapaTHO — MPOrPaMMHBIX CPEACTB
K 3.2 OCyIIECTBIATh JOKYMEHTAIIMOHHOE COIIPOBOXK/ICHUE B chepe KalaCTPOBOTO

lyueTa ¥ roCyJapCTBEHHOM perucTpaiyy npaB Ha 00beKThl HEIBHIKUMOCTH
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[1K 3.4 OcymiecTBISITE COOP, CHCTEMATH3AIMIO M HAKOTUICHHE HH(POPMAIIHH,
HEO0OXOIUMOM U1l OIPEIENIEHUs KaJaCTPOBOM CTOMMOCTH OOBEKTOB
HEIBUKHMOCTHU

11K4.2 [IpoBOANTH KOJIMUECTBEHHBIN U KAUECTBEHHBIN y4€T 3eMEllb, IPUHUMATh Y4acCTHE
B X MHBEHTAPU3ALIMK 1 MOHUTOPUHIE

1K 4.3 OCylIeCTBISITH KOHTPOJIb UCIIOJIB30BAHUS U OXPaHbI 3eMEIbHBIX PECYPCOB

[1K 4.4 Pa3pabaTbIiBaTh MPUPOIOOXPAHHBIC MEPOTIPUSITHS
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2. CTPYKTYPA Y COJIEPXKAHUE OBILEOEPA30BATEJILHOMN

JUCLHATTIIMHBI

2.1 O0bem y4eOHON AUCHUILVINHBI U BHIbI Y4eOHOH padoThl

Bun yueOHo# padoThl

O0BeM 4acoB

O0bém o0pa3oBaTeIbHON NPOrPAMMBbI THCHUILINHBI 340
B tom uncie:
1. OcHOBHOE coJiep:KaHUe, B TOM YHCIIC: 276
- TEOpETUYECKOe 00yUEeHNE 216
- IPAKTUYECKHE 3aHATHUS 60
2. IIpodeccnonaIbHO — OPHEHTHPOBAHHOE COlEPKAHUE, B TOM YHCIIE! 52
- TEOpETUYECKOe 00yUEeHHE 6
- IPAKTUYECKUE 3AHATUS 46
[Tpomesxyrounas arrecranus B popme Ix3amena (1 u 2 cemectp) 12
Cpok 0CBOEHUS TPOrpaMMbl 1rox
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2.2 TemaTu4ecKuii IUVIAH U COJePKAHNE YIeOHOI0 MpeAMeTa

HaumeHnoBanue pasaesioB u
TeM

HaunmeHoBaHMe TUAAKTHYECKHUX eIUHHUIY
ConepxaHue y4eGHOro MaTepuaja U (POPMbI OPraHU3ALUU JesITeILHOCTH
o0yyarommxcst

O0BéM

gyacax

Koawl JIP ,
MIIP, ITP
¢opmupoBanuio

KOTOPBIX
CIocooCcTBYeT
3JIeMeHT
MPOrpaMMbl

1

2

4

Pa3znen 1. Iloemopenue Kypca mamemamuxku 0CHOBHOU WIKObL

20

Tema 1.1 Llenu u 3agaun
MaTeMaTUKH TIpH
OCBOEHHUU CIIEI[HAIILHOCTH

1. Ucropus pa3sBUTHSA MaTeMaTHKH.
Ponp MaremaTnku B coBpeMeHHOM Mupe. BBOIHBIN KOHTpOJb 3HaHU 10 Matepuanam OI'D
KomOuHupoBaHHOE 3aHsTHE

Tema 1.2 PazBurue
IOHSTHUSA O YUCJIE

2. lelicTBUTEJbHbIE YHCJIA

Pa3ButHe uncen: HaTypalibHbIE, IPOOHO — pallOHaIbHbIC, IeHCTBUTEIbHBIC, KOMILICKCHBIE
gucina. JlefictBus ¢ uncnamu. Hanmensinee odmiee KpaTHOE, HAMOOJBIIHA OOIIUH TETUTEITb.
[Ipuznaku genumoctu. CUCTEMBI CUUCIICHHUS.

KoMOuHMpoBaHHOE 3aHATHE

Tema 1.3 YpaBHuenus u
HepaBeHcTBa Cuctema
ypaBHEHUI U HEPABEHCTB

3. JIuHeliHbIe yPABHEHHUS
ANTrOpuTM pELICHHUs JINHEWHOIO ypaBHEHUs. Perenne TMHEMHbIX ypaBHEHUI
KomOnHupoBaHHOE 3aHsTHE

4. KBaapaTHble ypaBHeHUsl

HenonHoe u nosHOe KBaJipaTHOE ypaBHEHHUE. AJITOPUTM PEILIEHUs KBaJIpaTHOIO ypaBHEHUSI.
Teopema Buera. Pemienne kBagpaTHeIX ypaBHEHUN

KomM0OuHnpoBanHoe 3aHsTHE

5. MeToa MHTEpPBAJIOB

[Tonstne HepaBeHcTBa. KBagparHoe HepaBeHCTBO. MeTox nHTEpBanoB. Pemenne HepaBeHCTB
METOZ0M MHTEPBAJIOB.

KomOunupoBanHoe 3aHsTne

6.®@opmyansl Kpamepa.
Onpenenurens BTOPOro U TPETHETO MOPsIAKA. Perienre cucrem JINHEWHBIX YpaBHEHUI
KomOuHupoBaHHOE 3aHATHE

7.Metoa I'aycca
Pemrenue cucreM TUHEHHBIX YpaBHEHUN
KomOunnpoBanHoe 3aHsTHE

Tema 1.4* [IpouieHTHBIE

8. IIpouenTt (IlpodeccnoHATLHO — OPHEHTHPOBAHHOE CO/IEPIKAHNE)

OK1-7

IIK 1.3, 1.4, 1.6,
22, 23,32,34,
42,43,44
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OTHOUICHUA

Pemenue 3ala4 Ha MPOLCHTEI 110 CICHHUAJIbHOCTH
HpaKTI/I‘lCCKOC 3aHATHUC

9. Cao:xnbie npoueHThl (IIpodeccnoHaIbHO — OPUEHTHPOBAHHOE COAEPKAHNE)
Pemenuie 3a1a4y Ha MPOLIEHTHI IO CIIEHUATBHOCTH
[IpakTrueckoe 3aHsiTHE

Tema 1.6
Bxo1HOM KOHTPOJIb

10. KourpoabHas padora
Crnaua TeopeTHUECKOro MaTepraia 1 KOHTPOJIbHas padoTa Mo pa3ieny: peleHue MpoCTeHIx
YpaBHEHHI U HEPABCHCTB, CUCTEMbl YPABHCHUH HEPAaBEHCTB, 3aJla4ya Ha MPOICHTHI.

Paznen 2. Komnnexcruoie

uuciaa

Tema 2.1.
KoMruiekcHbIe Yncia 1 ux
MIPUMCHCHHE

11. Aareopaunyeckasi popMa KOMILJIEKCHOTO YHCJIA
JleiicTBus Hal yMciIaMu B alireOpanyeckoi popme. PerieHne kBajpaTHBIX ypaBHEHUH.
KombunmnpoBanHoe 3ansrue

[\

12. Tpuronomerpuyeckas opMa KOMILIEKCHOT0 YU CJIA

Monynb, apryMeHT KOMIUIEKCHOTO yrcina. [lepeBoa B TpuronomMeTpudeckyo Gopmy.
JleicTBHSI HAJl YMCTIaMHU B TPUTOHOMETPUIECKOU (hopme

KombunmnpoBanHoe 3ansrue

13. JleiicTBus HaJ KOMILIEKCHBIMH YHCJIaAMU
YMHOXEHUE, IeJICHHE, BO3BEICHUE B CTCIICHb, N3BJICUCHNE apU(PMETUIECKOTO KOPHSI.
KoMOuHMpOBaHHOE 3aHATHE

14. Pemenue 3anau (IlpodeccnoHaibHO — OPUEHTHPOBAHHOE CO/IEPKAHME)
Onucanue Npou3BOACTBEHHBIX (IKOHOMUYECKHX) ITPOLIECCOB MO CIMEHUAIBHOCTH € OMOIIBIO
KOMIUIEKCHBIX uncen. @opmyna Dinepa. [IpakTHKO — OpHEHTUPOBAHHBIE 334a4H C
KOMIUIEKCHBIMU unciamu. [lokazaTenpHas popma KoMIIIeKCHOro uncina. Yucio e
KomOunupoBanHoe 3aHsTHe

OK 1-7
MK 1.3, 1.4, 1.6,
2.2, 2.3,32,3.4,
42,43,4.4

Pasznen 3. Kopnu, cmenen

U U cmeneHnan ynKyus

18

Tema 3.1. CBoiicTBa
CTCIICHU C paHI/IOHaJ'IBHBIM

15. Crenenb ¢ palinoHAJbLHBIM [I0Ka3aTeJIeM U ee CBOHCTBa

Omnpenesnenue CTENEHH ¢ HATypalbHbIM, HYJIEBBIM, JPOOHO — pallMOHAIHBIM MIOKA3aTEJIEeM.
CoiicTBa creneHu. Perienre npuMepoB Ha BHIYUCICHUE CTENIEHU C IPUMEHEHHUEM CBOMCTB
Pemrenne npuMepoB Ha BBIUUCIEHUE CTEIIEHU

[IpakTHueckoe 3aHsTHE

U JEHCTBUTEILHBIM
IIOKa3aTejiIeM

16. KopeHb n — 0ii cTeneHu U ero cBOCTBA

JleiicTBus ¢ kopHsaMH. Penrenrne mpuMepoB Ha BEIYUCICHUE apU(PMETHIECKOTO KOPHSI.
Boruucnenus Ha MUKpOKaJIbKYISITOPE.

[IpakTHueckoe 3aHsTHE

17. Crenens c aeiicTBUTEIbHBIM NOKa3aTeeM (IIpodeccnoHATBHO — OPHEHTHPOBAHHOE

OK1-7

MK 1.3, 1.4, 1.6,

22, 23,3.2,3.4,
42,43, 44
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coJep:xaHue)
OmnpeneneHne CTENEeHH ¢ JEHCTBUTEILHBIM TTOKa3aTesieM. BeluuciaeHue cTeneHu ¢
HpI/IMeHeHI/IeM CBOﬁCTB CTCIICHU. 3az[aq1/1 110 CIICUAJIBHOCTHU
[TpakTryeckoe 3aHsATHE

Tema 3.2.Crenennas
byHKIUS U €€ CBOICTBa

18. Omnpenenenne pyHkuum, CBOMCTBA PyHKIIUN

Onpenenenne Gynkiuu. O6macte onpeneneHus u 3HaueHu. CriocoOwI 3aaanus. YeTHOCTh U
He4yeTHOCTb. [lepnoauuHocTs. MOHOTOHHOCTE U 3KcTpeMyM. AcuMnTOTHL. [lepeceuenue ¢
ocsiMu kKoopauHaT. OyHKIus Oosnblie U MeHble Houlsl. HanmucaTh cBoiicTBa rpaduka

byHKIMH.
KoMOHHUPOBaHHOE 3aHATHE

19. Crenennas ¢pyHkuus

[ToBTOPHUTE M 00OOIIUTE CTENEHHYIO (DYHKIUIO IS HATYpalbHOT0, OTPULIATEIBHOTO, IPOOHO
— paIMOHAILHOTO U IEHCTBUTEIBHOTO ITOKA3aTelIsl.

KoMmOnHMpOBaHHOE 3aHATHE

20. IMocTtpoenue rpapuka GyHKIUNH

Tabnuia casuros rpaduka GyHkuuu (BIoib ocel koopAauHar). CxeMaTuyeckoe MoCcTpOeHHe
rpaduka crerneHHou pyHKIUN

[TpakTuyeckoe 3aHsTHE

Tema 3.3. Pemenune
HPpAIMOHATIBHBIX
ypaBHEHUN

21.  /Ipo6Ho — panuoHaJbHbIe YPABHEHHUS

[ToBTOPUTH M 000OIIMTE MaTepHa MO PEIIEHUIO IPOOHO — PALIMOHATBHBIX YPABHEHUH.
O6acTh 10NyCTUMBIX pelieHuil ypaBHeHHs. CriocoObl pelieHns ypaBHEHUN: pa3iokKeHHe Ha
MHOKHTEJH, TOICTAHOBKA. Pemenne ypaBHeHU

KomOunupoBanHoe 3aHsTne

22.  HppauMoHajabHble ypaBHEHHA

[ToBTOPUTH M 000OIIKUTE MaTepUal MO PEHICHUIO UPPALMOHAIBHBIX ypaBHEeHUH. O0IacTh
JONIYCTUMBIX pEIIeHNH ypaBHeHus. [loacTaHOBKa B MppallMOHAIBHBIX YpaBHEHUAX. Pemenue
YPAaBHEHUM.

KomOnHupoBaHHOE 3aHsTHE

23. KonrpouabHas padora

Crnaua TeopeTHUeCKOro MaTepraia U KOHTpOJIbHas padoTa paseiny: BHIYUCICHUE CTENICHH,
nocrpoeHue rpaduka QyHKINUU, peleHre IpoOHO — pallMOHAILHOTO U UPPALIMOHATILHOTO
YPaBHEHUS.

Pasnen 4. Ilokazamensvnasn ghyynkyusn. Ilokazamenvnvle ypasnenus u HepageHcmeda

18

Tema 4.1 ITokazarenbHas
GbyHKIHS U €€ CBOICTBa

24. Iloxka3zatenbHas GPyHKIUUSA
Omnpenenenue nokaszarenbHol Gynkiuu. CoiicTBa pyHKkunu. CXxeMaTHUECKOe NOCTPOCHHE

OK1-5,7
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rpaduKoB (PYHKIUH.
KomOuHMpOBaHHBIN ypOK

25. IocTpoenune rpagukoB
[TocTpoenue rpadukoB nmokasarenbHOU QYHKIMN
[TpakTyeckoe 3aHsTHE

Tema 4.2
Pemienne nokaszaTenbHbIX
YpPaBHEHUI U HEPABEHCTB

26. Iloxa3aTejibHbIE YpaBHEHHS
Pemenue npocreiiiiero noka3areiabHoro ypaBHeHus. Kopenb ypaBHEHHs.
KomOuHupoBaHHOE 3aHsTHE

27. Pemienne ypaBHeHUMH

CriocoOblI perieHus: pa3inokeHue Ha MHOXKHTENH, TI0JICTaHOBKA, JJOrapu(pMUPOBAHHUE.
Pemenue ypaBHeHUH ¢ IPUMEHEHUEM MUKPOKAIIBKYIATOPA

KomOuHupoBaHHOE 3aHsTHE

28. Iloka3atenbHble HepaBEHCTBA

[ToBTOpHTH TpaduK MoKazaTenbHON (GYHKIMH. J[0Ka3aTh MPaBUIIO pEIICHNsT MTOKA3aTEIbHOTO
HEpaBEHCTBA Ha rpaduke QyHKIHH.

KomOnHMpOBaHHOE 3aHATHE

29. Pemenne nokasateibHbIX HEPABEHCTB
Pemenne moka3aTeiabHBIX HEPABEHCTB
KomOnHupoBaHHoOe 3aHATHE

Tema 4.2
Cucrema noka3areabHbIX
YpaBHEHUI U HEPABEHCTB

30. Pemenue cucreM ypaBHeHM
Pemienue cuctem ¢ mokasarenbHbBIMUA yPaBHEHUSIMU
KomMOuH1poBanHoe 3aHsTHE

31. Pemenue cucteM ypaBHeHUIl M HepaBeHCTB
Pemenne cucreM ypaBHEHUN U HEPABEHCTB
[IpakTueckoe 3aHATHE

32. KonTpouabHasi pabora

Crnaua TeopeTHUECKOro MaTepraia U KOHTpOJIbHas paboTa pasaeiny: MoCTpouTh rpadux
MOKa3aTeabHON (QYHKIUH, PEIIUTh TOKA3aTEIbHOE YPaBHEHHE U HEPABEHCTBO, PELIUTh
CUCTEMY YpaBHEHUMU

Pa3nen 5. Jlocapugpm u nocapupmuueckas gpynkyus. Jlocapugpmuueckue ypagnenus u HepageHcmea

30

Tema 5.1
Jlorapudm, ero BuasI
CBOMCTBA

33. Jlorapudpmuueckoe TOXKIECTBO

Onpenenenue norapudma u JorapupmMuUUecKoro ToxAecTBa. Penienne npumepoB Ha
BBbIUUCIIEHHE Jorapudma 1 ToxaecTBa. Buast norapudmos.

KombOunnpoBanHoe 3aHsTre

34. CeoiicTBa jJorapupmoB

OK1-5,7
K 1.3, 1.4, 1.6,

22, 23,32,34,

42,43,44

20



Perienue npumepoB Ha BEIYMCIICHUE JIoTapu(Ma ¢ UCIIOIB30BAHUEM CBOMCTB Jorapudma.
KomOuHupoBaHHOE 3aHsTHE

35. ®opmyna nepexoaa K Jorapudmy ¢ IpyruM 0CHOBAHUEM

[TonsaTue nmorapupMupoBaHus ¥ MOTCHIUPOBAHHS aNreOpandecKux BeipakeHui. Jloka3arpb
dbopmyny mepexona. Pabora Ha MUKPOKAIBKYISTOPE. YMETh BEIUUCIIHTD CTENIEHb, JIOTAPH(M C
JHOOBIM OCHOBAaHUEM U C JIFOOBIM ITOKa3aTelIeM

KoMOuHMpoBanHOE 3aHATHE

Tema 5.2
Jlorapudmuueckas
byHKIHS U €€ CBOICTBa

36. Jlorapudgmuueckasi pyHKIUs

Onpenenenue norapudmudeckoit pynkiuu. CroiictBa Gyakun. O6paTHblie () yHKIUH.
Cxemaruveckoe MmocTpoeHue rpadukoB QyHKITUH.

KoMOuHMpoBaHHOE 3aHATHE

37. IlocTpoeHue rpaukoB
[Toctpoenue rpadukoB JorapupmMuIecKon GyHKIHHA
[TpakTHueckoe 3aHsTHE

Tema 5.3
Jlorapudmuaeckue
YpaBHEHUS U HEPABEHCTBA

38. Jlorapudmuyeckue ypaBHeHHUs

IToBTOpUTH rpaduk JorapupmMudeckoi GyHKIMH, perieHne NpocTeimero JorapupmMuIecKoro
ypaBHeHus. KopeHb ypaBHEHUS.

KomOuHupoBaHHOE 3aHsTHE

39. Pemenne orapupMuyecKux ypaBHeHH .

CriocoOblI perieHus: pa3iokeHne Ha MHOXKHTENH, TI0JICTaHOBKA, JOrapu(pMHpPOBaHHUE.
Pemenne ypaBHeHuUN.

KomOuHupoBaHHOE 3aHsTHE

40. Jlorapupmuyeckne HepaBeHCTBa

[ToBTOpUTH rpaduk norapupmuyeckoit pyHkunu. Jlokasars npaBuiIo pereHus
Jorapu(pMHUECKOro HEpaBeHCTBa Ha rpaduke GyHKIMU. Pemenue gsorapupmMuyeckux
HEPaBEHCTB

KomOunupoBanHoe 3aHsTne

41. Pemenue orapupMuyecKux HepaBeHCTB
Pemienue norapupMuueckux HEPaBEHCTB
KombOunnpoBanHoe 3aHstue

Tema 5.4 Cucrema
JoTapu(PMUIECKUX
ypaBHEHUH

42. Cucrema jorapupmMuyeckux ypaBHeHHUi
Pemenue cucrem ¢ norapu(pMUUeCKUMH ypaBHEHUSMU
KomOuHupoBaHHOE 3aHATHE

43. Pemenue cucreM ypaBHeHH i
Pemienue cucteMm ¢ jorapuMUYECKMMH ypaBHEHUSIMHU
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KoMOuHmpoBanHoe 3aHsTre

44. Jlorapudmuueckas cnupajb. (IIpodgeccuoHaIbHO — OPpHEHTHPOBAHHOE COIePKAHUE) 2
MatemaTuueckoe CBOWCTBO CIIMPAIH
Tena 5.5% KomOnHupoBaHHOE 3aHsTHE
I 45. Pemenne 3agau. (IIpoeccuoHaILHO — OPUEHTHPOBAHHOE COJACPKAHUE) 2
pUMEHEHHE JorapupmMoB .
Pemenue 3a1a4 1o cnenuagbHOCTH ¢ IPUMEHEHHEM Jiorapudma, JorapupMuueckon u
MOKa3aTeIbHON (QYHKIUH, JOrapU(PMUUECKUX ypaBHEHUN
IIpakTHyeckoe 3aHsATHE
46. Pemenne 3agau 2
Tema 5.6 Pewrenne npumepoB no temMe u3 marepuainon EI'D
Pemenue 3anau: [IpakTuueckoe 3anarue
sorapudm, 47. KonutpoJbHasi padora 2
JorapupmMuIecKas Crnaua TeopeTHueCcKoro MaTepraia ¥ KOHTPOJIbHast paboTa pasienry: BBIYUCIUTD JOTapudMm,
byHKLUSA IPUMEHUTD JOrapuPMHUECKOE TOXKIECTBO, IOCTPOUTh I'paduK JorapupmMudeckoil pyHKum,
pemuTh JorapupMUIECKOe ypaBHEHHE M HEPABEHCTBO, PEIIUTH CHCTEMY.
Paznen 6.  Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynxyuu. Tpuzonomempuueckue ypasnenus u 40
HepaseHcmea
Tema 6.1 48. OnpeneneHue TPUTOHOMETPUYECKUX (PYHKIIHIA. 2 OK1-7
OcHoBHbIE POPMYIIBI Tpuronomerpuueckuit kpyr. Onpenenenue Tpuronomerpuueckoit Gpynkuuu. Ipakrudeckas gﬁg 1;; 1345 13'621
TPUTOHOMETPUH pabota ¢ kpyrom. M3mepenus yria. 3Haku Tpuronomerpudeckoi pynkunu. OCHOBHbIE 4:2: 43 a4
TPUTOHOMETPHUUYECKUE TOXKAECTBA. UETHOCTh M HEUETHOCTh TPUTOHOMETPHUECKUX (DYHKIIMIA
IIpakTrueckoe 3aHsATHE
49. Tpuronomerpuueckas GyHKIHSI CyMMbI H PA3HOCTH ABYX YIVIOB 2
DopMyJibl TPUBEIEHUS, IEPUOAUYHOCTD TPUTOHOMETPUYECKUX (PYHKIIMMA, JOMOIHUTENbHBIN
yToJl, TPUTOHOMETpHUYECKUE (PYHKIIUN CYMMBbI U Pa3HOCTH JIBYX YIJIOB
KomOunupoBanHoe 3aHsTne
50. ®opmy.bl 1BOHHOrO U MOJOBHHHOIO YIJa 2
Otpabotats Ha npuMepax GOpMyJIbl JBOIHHOTO U MOJOBUHHOIO yIia
KomOuHupoBaHHOE 3aHATHE
51. ®opmyibl cJ10KeHUS TPUTOHOMeTPpUYecKHUX (PyHKIMi 2
OtpaboTath Ha puMepax MpeoOpa3oBaHNE CyMMbl TPUTOHOMETPHUYECKUX (YHKINH B
MIPOU3BECHNE U HA00OPOT.
KomOuHupoBaHHOE 3aHATHE
Tewma 6.2 52. TpuroHomerpuyeckue pyHKIHH 2
Tpuronomerpuyeckue I'paduku TpuroHomMeTpryeckix (GyHKIHUN U UX CBOIMCTBA
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GyHKIIUY, UX TpapuKu U
cBoiictBa. O6parHas
TPUTOHOMETPHUYECKAS

byHKIHS

KoMOuHmpoBanHoe 3aHsTre

53. IlocTtpoeHue rpadukoB PpyHKIMi

Tabnuia casuros rpaduka GyHKIuH (CKaTHE U pacTsHKeHHE rpaduka BIOIb Oceit
KoopauHaT). CXeMaTHUeCKoe MOCTPOCHHE TpadriKa TPUTOHOMETPHUIECKOH (HYHKIIMU
KoMOuHMpoBaHHOE 3aHATHE

54. Tloctpoenue rpadpukoB GpyHKIMIA
Cxemarudeckoe mocTpoeHue rpaduka TpPUroHOMETPUIECKOHN (PyHKITHH
[TpakTHueckoe 3aHsATHE

55. OoOparTHasi TpUroHOMeTpUYecKasi (pyHKums.

Omnpenenenne 0OpaTHBIX TPUTOHOMETpHUYECKUX (QYHKIMHA. Berancinenue Ha
MUKPOKaJIBbKYJsITOpe. I 'paduku 0OpaTHBIX TPUTOHOMETPHUECKUX (DYHKITHIA.
KomOnHHMpOBaHHOE 3aHSTHE

Tema 6.3
Tpuronomerpuueckue
ypaBHEHUS U
HepaBeHcTBa. Cuctema
YpPaBHEHUU.

56. Ilpocreiimme TPUrOHOMETPUYECKHE YPABHEHHS
BriBectr opmyiibl 00IIEro pereHus MPOCTEHITNX TPUTOHOMETPUIESCKUX YPaBHEHHIMA.
KoMOuHMpOBaHHOE 3aHATHE

57. Pemienne ypaBHeHUit
OTtpaboTaTh HABBIKOB PEIICHUS MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUIA.
KomOuHupoBaHHOE 3aHsTHE

58. TpuroHomerpuueckue ypaBHeHUsl

YpaBHeHUsI, CBOJSIIMECS K KBaIpaTHOMY ypaBHeHUI0. CIOCOOBI pEeIICHHS: Pa3I0KEeHNE Ha
MHOXUTEINH, TOJACTaHOBKA.

KomOunupoBanHoe 3aHsTre

59. TpuroHomerpuyeckue ypaBHeHHUs
OnHOpOHBIE ypaBHEHUS IIEPBOIO U BTOPOTO MOPSIJIKA, HEOJTHOPOIHbBIE YPABHEHHUS.
KomOnHupoBaHHOE 3aHsATHE

60. Pemenune ypaBHeHui
Perienue TpUroHOMETPUUECKUX YpaBHEHUH C TPUMEHEHHEM (OpMYIl TPUTOHOMETPHH
[IpakTrueckoe 3aHsATHE

61. Tpuronomerpuuyeckoe HepaBeHCTBO

Pemennie TpUroHOMETpHUUECKOr0 HEPABEHCTBA C IPUMEHEHUEM TPUTOHOMETPUYECKOTO KpyTa
U C MPUMEHEHUEM rpapuKOB TPUTOHOMETPUYECKIX (DYHKIIUH. Pemenrne HepaBeHCTB U3
Marepuanos EI'D.

KoMbOuHnpoBanHoe 3aHstue

62. Cucrema TPMrOHOMeTPHYECKUX YPABHEHMIl
Pemrenue cucreM
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KoMOuHmpoBanHoe 3aHsTre

Tema 6.4%* 63. Pemenne 3anau. (IlpodeccnoHaibHO — OPUEHTHPOBAHHOE CO/IEPIKAHME) 2
Onucanue Pemenue 3a1a4 no cnenuanabHOCTH C IPUMEHEHUEM TPUTOHOMETPUHU
IIPOU3BOJCTBEHHBIX KombOunmnpoBanHoe 3ansrue
MPOLECCOB 64. Ilpou3BoacTBEeHHbIE MPOLECCHI. 2
(ITpodeccnoHAIBLHO — OPUEHTHPOBAHHOE CO/IEPIKAHUE)
Onwucanue Nporu3BOACTBEHHBIX MPOIECCOB 10 CIIEUAIBHOCTH € TIOMOIIBIO Tpa(uKOB
TPUTOHOMETPUYECKHUX (QYHKIUIT
[IpakTueckoe 3aHaTue
65. IIpou3BoacTBeHHbIE MPOLECCHI. 2
(ITpodeccnoHAIBLHO — OPUEHTHPOBAHHOE CO/IEPKAHUE)
Onucanue MPOU3BOJICTBEHHBIX (IKOHOMHUYECKHX ) MPOLIECCOB MO CHEIUAIBHOCTH C TIOMOIIIBIO
rpaduKoB Apyrux (yHKIHHA.
[IpakTHueckoe 3aHsiTHE
Tema 6.5 66. Pemenne 3agau 2
Pemenue 3anay: Pewmenne npumepos u3 matepuasios EI'D
TPUTOHOMETPHUS [IpakTuueckoe 3anarue
67. KonTpoabHasi padora 2
Crnaua TeopeTH4ecKOro MaTepuasia U KOHTpOJbHasi paboTa pasjieny: BbIUUCICHUE 3HAaUEHU I
TPUTOHOMETPHUECKUX (DYHKIUH, 10KA3aTETBCTBO TOXK/IECTB, PELIEHUE TPUTOHOMETPUUYECKUX
YpaBHEHU U HEPABEHCTB, NOCTpOeHUe rpapuka QyHKIUU
Pasnen 7. Ypaeuenus u nepasencmea 10
Tema 7.1 68.YpaBHeHHs1 M HepaBeHCTBA ¢ MOJYJIeM. 2 OK'1-7
YpaBHeHuUs U OO61ue MeTob! peleHus ypaBHeHUS. Moaynb. Y paBHEHMs U HEPaBEHCTBA C MOJIYJIEM.
HEPABEHCTBA C KomOuHupoBaHHOE 3aHsTHE
rapamMeTpoM 69. YpaBHeHus c napamMeTpomM. 2
3HaKOMCTBO ¢ nmapameTpoM. [Ipocrelinme ypaBHEHNS U HEPABEHCTBA C TAPAMETPOM.
I'padnueckuit MeTos perieHnst ypaBHEHUs U HEPaBEHCTBA
KomOuHupoBaHHOE 3aHATHE
Tema 7.2 70. Pertenue TeCTOBLIX 3aJaHui 2
Pemenuie 3anay 3a nepBblil | Bompoce! k 9k3aMeHy U TECTUPOBAHMIO, KPUTEPUH OLIEHUBAHUS, PETJIAMEHT dK3aMeEHa,
ceMecTp MIpUMEpHBIE 3a/1aHusl.
KomOuHupoBaHHOE 3aHATHE
71. IloaroToBKa K KOHTPOJILHOM padoTe 2

Pemenue MMPUMEPHOTI'0 5K3aMCHAIMOHHOI'O 6I/IHCTa, p8.360p PCHICHNA, CAMOOIICHKA.
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72. KonTpoJabHasi pabora

Pemienue TecTOBBIX 3a7aHUi 3a MEPBBIN CEMECTP: PELIMTh NPOCTENIINE YPABHEHNUS,
BBIIIOJIHUTH I[ef/'ICTBI/ISI C IIp06$IMI/I, BBIYUCJIUTH CTCIICHB, KOPCHb U norapmbM, HaWTH 3HaYCHUE
TPUTOHOMETPHUYECKON (PYHKLIUU

IIpomexyToUHAs aTTECTANMSA 6
73. KoHcyabTamusi K dK3aMeHy 2 OK'1-7
74. KoHcyabTanusi K 3K3aMeHy 2
75. Jk3ameH (MUCbMEHHBIH) 2
2 cemecmp
Pasnen 8. Koopounamwt u éexmoput 12
Tema 8.1 76. BekTOophl HAa MJIOCKOCTH M B IPOCTPAHCTBE 2 OK 2,3.4,7
BexTops! Ha uiockoctu 1 | OnpeeneHne BEKTOpa, paBHbIE BEKTOPa, IPOTUBOIIOI0XKHbIE, KOJUIMHEapHble. ba3zuc Ha 12_112{ 1233 13-‘2 13-6‘1
B IIPOCTPAHCTBE. wiockoctu. Cucrema koopauHar. JleiicTBus HaJl BEKTOpaMU B KOOPAMHATAX: CIIOKEHUE, 4:2: 43,44 T
KoopaunaTsl BEKTOPOB. YMHOKEHHUE Ha YHUCII0, CKAJIIPHOE IIPOU3BEIECHUE, YTOJI MEKIY BEKTOPAMH, YCIOBUE
MapayuiebHOCTH U NEPIIEHINKYISIPHOCTH BEKTOPOB
KoMOuHMpOBaHHOE 3aHATHE
77. BekTOpbl B NPOCTPAHCTBE 2
Kommnanapueie Bektopsl. basuc B npoctpanctBe. Cuctema koopauHar. JleicTBus Hax
BEKTOPAMHM B KOOPJMHATAX: CI0XKEHUE, yMHOKEHHUE HA YHUCII0, CKAJISIPHOE U BEKTOPHOE
MIPOU3BEICHUE, YTOJ MKy BEKTOPaMH, YCIOBUE MAapaIeIbHOCTH U MEPIEHAUKYISIPHOCTH
BEKTOPOB
KomOunupoBanHoe 3aHsTHe
Tema 8.2 78. YpaBHeHMe NPAMOIi HA NJIOCKOCTH 2
YpaBHEHHE IIOCKOCTH [Ipupamenue aprymenra, npupamienue GpyHkuuu. OOuiee ypaBHEHHE MPSIMOM, YIIIOBOM
KOX(QQHULIMEHT NPsIMOH, ypaBHEHHE MPSIMOIL ¢ yIIIOBBIM KO3()(PULIMEHTOM, Yol MEXKAY
MPSIMBIMH, YCJIOBHE MapaJljIeIbHOCTH U NEPIEHIUKYISIPHOCTH MPSIMBIX
KomOnHupoBaHHOE 3aHsTHE
79. YpaBHeHHe II0CKOCTH 2
CocraBiieHne ypaBHEHUS IUIOCKOCTH. YTOJI MEXAY IUNIOCKOCTSIMU. Y CIIOBHE NIapajlIeIbHOCTU
mockocte. [lmomane TpeyronpHuka. Paccrosiaue ot Touku 10 nmpssmoid. O0bEM MUpaMuIb.
KomOuHupoBaHHOE 3aHATHE
Tema 8.3* 80. Pemenne 3aaau. (IlpodeccnoHaibHO — OPUEHTHPOBAHHOE CO/IEPIKAHME) 2
[IpakTuko — [IpakTHKO — OpMEHTUPOBAHHBIC 33]]a4H IO CTIeUaTbHOCTH. KoopanHaTHAs MIIOCKOCTb.

OpPHEHTUPOBAHHBIC 3a7a4H1

OrnpeenieHne MIoaad MHOTOYTOIbHUKA U 00BEM Tella. EMMHUIBI N3MEpEeHHs TUIOIIAIH U
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Ha KOOPJAMHATHOU

o0bEMa. Brruncnenne paccTosHUHN U TUIOIaAeH Ha MIIOCKOCTU. KomnuecTBeHHbIE pacyeThl.

IJIOCKOCTH Beruucienue o6béma.
IIpakTHueckoe 3aHsTHE
Tema 8.4 81. KonrpoJbHas padora. 2
Pewmenne 3anau JlaH TpeyrojapHUK C KOOpAUMHATaMH BepIIMH. HalTh KOOpAMHATHI BEKTOPOB, YIOJI MEXIY
BekTopsl 1 KOOpAMHATHI BEKTOPAMH, IJIOUIA/lb TPEYTOJIbHUKA, BBIIIOJIHUTD NEUCTBUA Hal BeKTopaMu. COCTaBUTh
yYpaBHEHUE CTOPOHBI TPEYT'OJbHUKA, MEIUAHBI, BHICOTHI.
Paznen 9. Ilpousseoonasn ¢pynkyuu u eé npumenenue 40
Tema 9.1 82.11penes pyHkuun 2 OK1-7
ITpenen pynkuuu u Apudmernueckas u reomerpudeckas nporpeccusi. @opmyna oduiero wieHa. beckoneuHo IIK'1.3,1.4, 1.6,
HEIPEPBIBHOCTb. yOBIBaromas reomerpudeckas nporpeccus. [locnenoBarensHoctu. PekyppentHas ¢popmyia. i% 42'33’ 43 f’ 34,
AcumnToTsl rpaduka Omnpenenenue npeaena GyHkuu B Touke. beckoneuno Manas 1 6eCKOHEYHO OoJIbLIast T
byHKIIN ¢bynkuus. CoiicTBa npenenoB. Beruncnenne npezena GyHKIUN B TOUKE, IPH CTPEMIICHUN K
0ECKOHEYHOCTH. 3aMedaTelbHbIe TPeeIIbl.
KoMOmHMpOBaHHOE 3aHSTHE
83. HenpepbiBHast pyHKIHA. 2
[Tonsarue nenpepsiBHOM (yHKIMK. CBOMCTBA HENIPEPHIBHOM (pyHKIMH. TouKka pa3pbiBa.
Acumnrotsl rpaduka GyHKIMUA. YpaBHEHUE ACUMITOT.
KoMOuHMpoBaHHOE 3aHATHE
Tema 9.2 84. IlpousBogHas pyHKIHH 2
[TpouzBoanas Gyukimy, Omnpenenenue npousBoHoM ¢yHkiuu. [Ipasuna nuddepenuponanus. Tadbauna
IIpaBuJIa MIPOU3BO/IHBIX 3JI€MEHTapHbIX QyHKIMA. [Tpumepsr.
g depeHInpOBaHMUSL. KomMOuH1poBaHHoOE 3aHsTHE
DU3UYECKUI CMBIC]T 85. [Ipou3sBoaHas npousBeaeHUs] PYHKIUA. 2
MIPOU3BOIHOM (PYHKIIHH. Pemienue npumepoB Ha HaX0X/I€HUE MPOU3BOAHON (PYHKIIMHU, TPABUIIO YMHOXKEHUS
[IpakTHueckoe 3aHsATHE
86. IlpousBogHast 4acTHOrO GyHKIMH. 2
Pemenue npumepoB Ha HaXOKJIEHHUE MPOU3BOIHON (PYHKIIMHU, TIPABUIIO JEJICHUS
[IpakTnueckoe 3aHaTHE
87. ®uznyeckuii CMbICJ NPOU3BOAHOM 2
Haxoxnenue npousBogHoi. GU3HYECKUN CMBICI IPOU3BOAHOM. Pelenne 3anau.
[IpakTHueckoe 3aHsTHE
Tema 9.3 88. IlpousBogHas C10:KHON PYHKIHH 2
CrnoxHast GyHKIUS U €€ [Tonsitue cnoxuoit pynkunu. Teopema o mpou3BOAHOMN CiI0KHOM GyHKIMH. Tabnuna
IIPOU3BOIHAS MIPOU3BOIHBIX CIOXKHBIX QyHKIMHA. [Ipumepsl
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KoMOuHmpoBanHoe 3aHsTre

89. Bbrunciienne nmpou3BOAHON PyHKIIUM
OTtpaboTaTh HaBBIKM HAXOXKIACHUS IPOU3BOTHON CIIOKHOW (DYHKIIMU
[IpakTnueckoe 3aHsTHE

Tema 9.4
Pemenne 3amau no reme
MPOU3BOIHAS (PYHKLIUU

90. KonTpoJanHas padora.

Haiitu npon3BoaHyr0 (GyHKIMH, TPUMEHSIsI TpaBuiia qudGepeHnnpoBanHus, TaOIHUITY
MIPOM3BOJIHBIX 3JIEMEHTAPHBIX U CIIOKHBIX (QYHKIMH. PemuTs 3a1ady Ha GU3NIECKHA CMBICIT
MPOU3BOAHOMN

Tema 9.5
['eomeTpuyeckuii cMbICT
MIPOU3BOAHOMN

91. I'eomeTpu4eckuii CMbIC POU3BOIHOM

['eomeTpryecknii CMBICT IPOU3BOIHON. Y paBHEHHUE KacaTeabHOH K rpaduKky GyHKIIUHA. YTOI
HAKJIOHA KacaTelabHOU. YTOoNI MeXny QyHKIusMu. Perenne 3amaq

KombunupoBanHoe 3anstue

92. Pemenue 3agau

OTtpaboTaTh HABBIKM HAXOXKJEHUS YTIIOBOTO KO3(pPUIMeHTa, COCTaBICHUS YPaBHEHUS
KacaTelabHOU K rpaduky.

[IpakTuyeckoe 3aHATHE

Tema 9.6
HccnenoBanue QyHKIMH
¥ TIOCTpOCHUE Tpaduka

93. UccnenoBanue pyHKumu.

C TOUYKHM 3peHHs TEOMETPUYECKOTO CMBICIa PACCMOTPETH BOIIPOCH] MOHOTOHHOCTH (DYHKIIWH,
skcTpeMyMa. COCTaBUTh AITOPUTM PEIICHHS KaXKI0TO BOIIPOca

KomOnHupoBaHHOE 3aHATHE

94. UccaenoBanue pyHKIUH.

Bropas npousBonnas ¢pyukuuu. Touka nepernda pynkuun. CocTaBUTh allrOPUTM
UCCIIEIOBAaHMS U IOCTPOEHUS Ipaduka QyHKIUH.

KomM0OuHnpoBanHoe 3aHsaTHE

95. IlocTpoenne rpadpuka pyHkuuu
[TpoBecTu nosHOE uccienoBanne PyHKIIUU U TOCTPOUTH €€ TpaduK. (MHOTOUJIEH)
[IpakTueckoe 3aHATHE

96. IlocTpoenue rpadpukoB GyHKIUH
IIpoBectu moaHOE Hccae0BaHNuEe PYHKIUU U OCTPOUTH €€ rpaduk. IpoOHO — parioHanbHas

GyHKIHS.
IIpakTH4ecKoe 3aHATHE

97. Hoctpoenue rpadpukoB GyHKIUH
[IpoBecTu noaHOE Hccae0BaHNEe PYHKIUU U TOCTPOUTH €€ rpaduk.
[IpakTHueckoe 3aHsTHE

Tema 9.7*

98. HaunGoublee 1 HAaUMeHbllIee 3HaYeHne (PYHKIMH
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Haxoxnenue
ONTUMAJIBHOTO pe3yJibTaTa

Paccmortpers anroputwm pemienus 3aaadu. Pemenue 3anay.
KomOuHupoBaHHOE 3aHsTHE

C IOMOLIBIO IPOU3BOAHOM | 99. Pemenne 3anay. (IlpodeccnoHalIbHO — OPHEHTHPOBAHHOE COAEPKAHNUE) 2
B IIPAKTHYECKUX 3a7a4ax Haxoxzaenune HaubosbIIero 1 HauMEHbILIEr0 3HAYCHUS] PYHKIIUU.
[IpakTuueckoe 3aHaTue
100.Pemienue 3aaau. (IlpodeccnoHaibHO — OPHEHTHPOBAHHOE CO/IEPKAHHE) 2
HaxoaeHue onTUManbHOTO pe3yibTaTa B IPAKTUYECKUX 3a/1a4ax
IIpakTuueckoe 3aHsiTue
Tema 9.8 101. KonTpoJsbHas padora. 2
Pewenne 3amau no UccnenoBats u noctpouth rpaduk ¢pyHkiuu. Halitu Hanbonbiero 1 HAMMEHbILIETO 3HAYCHUS
IIPUMEHEHUIO (GyHKINU Ha OTpE3Ke.
MIPOU3BOIHOM (pyHKIIMK
Pasznen 10. Humeepan u eco npumenenue 14
Tema 10.1 102. IlepBooGpa3Has, HeonmpeaeJeHHbIH HHTErpaJ 2 OK1-7
[lepBooOpasnas ¢pynkuuu, | Jlate onpeneneHue nepBoodpazHoii. HeonpeneneHHbI HHTETPa U €0 TeOMETPHUYESCKHIA gll; 1;; 1345 13‘621
HEONPECTICHHBIN cMmbicit. CBoiicTBa mHTErpajia. Tabauia OCHOBHBIX HHTErpanoB. HemocpeacTtBeHHoe 4:2: 43 44 o
UHTErpal UMHTErpupoBaHue. Pemienue npuMepos
KombunmnpoBanHoe 3anstue
103. UaTerpupoBanue 2
Pemenue npumepos. MIHTerpupoBaHue BoIpa)keHUH, €CIIM apryMEHT JIMHEeWHas QyHKIUS.
IIpakTnueckoe 3aHATHE
Tema 10.2 104.0npeneneHHblil HHTErpPaJ 2
Onpenenennsiii uarerpan | Ilonsarue naTerpanbHoi cymmel. OnpeneneHne onpeaesieHHoro nurerpaia. Cpoicraa
W €TO BBIUMCIICHUE onpeneneHHoro uaTerpaita. ®opmyna Hetotona — JleiOuuiia. Beraucienue HHTErpasos.
KomOnHupoBaHHOE 3aHsTHE
105. I'eomeTpuueckuii U puznyeckuii cMbIC]I HHTErpajia 2
I'eomeTpuueckuil cMbIci onpeeneHHOro nurerpana. [lnomans miockoit Gurypsl.
Brruncnenne minomany. Guzndeckuii CMbICI OMPEAEIEHHOTO0 HHTErpasia. Beuncienue myTu.
KomOuHupoBaHHOE 3aHATHE
Tema 10.3* 106.Pemenue 3axau. (IlpodeccuonajibHO — OPUEHTHPOBAHHOE COIEPKAHME) 2
[Tpumenenue unterpana B | Pemenue 3a1ay Ha npUMEHEHHE MHTErpalia JJisl BBIYMCICHHUS TUIOIAAeH TNIOCKUX GUTyp
MIPaKTUKE [TpakTiueckoe 3aHsTHE
107. Pemienue 3aga4. (IlpogeccnonanbHO — OPHEHTHPOBAHHOE COAEPKAHUE) 2

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpaJIa JJis BBIYUCICHUS PU3NYECKUX BETUYUH U
IoIaael MIoCKuX Guryp

28



IIpakTrueckoe 3aHsATHE

Tema 10.4 108.KonTposbHasi padora. 2
Pemenne 3anay Ha Haiiti HeonpeaeIleHHbIN NHTErPal, BBIYUCIUTD ONPEIEICHHBIM MHTETpaJl, HAWTHU IIJI0IAb
WHTETPUPOBAHUE TJIOCKOM (DUTYPBI, BBIYMCIHUTD ITYTh IPOUICHHBI MaTEPHUAIIBHOM TOYKOMN
Pasznen 11. Ilpameie u nanockocmu ¢ npocmpancmee 18
Tema 11.1* 109. Buabl miaockux ¢puryp u ux miaomaab (IlpodeccnoHaIbHO — OpHEHTHPOBAHHOE 2 OK 1,3,4,7
I'eomeTpus Ha IIOCKOCTH cojiep kaHue) 512( 1;; 13'45 13'641

[IpakTUKO — OpPUEHTUPOBAHHBIC 33J]a4U B KypCe r€OMETPUM Ha TIIIOCKOCTH 4:2: 43 4'4 T

ITpakTHueckoe 3aHsATHE
Tema 11.2 110. IIpsiMmblie B MpOCTPaHCTBE 2
OcCHOBHbIE MOHATUS [Ipenmer crepeomerpun. AKcMoMbl crepeoMerpun. Creactus u3 akcuoM. [lapamienbHocTh
CTEPEOMETPUH. MpsIMBIX B pocTpaHcTBe. [leprniennukynsap , HaKIoHHas!, mpoekuus. CBONCTBA HAKJIIOHHBIX,
[Iepnenpukysmsp, BBIXOIAIIMX U3 OAHOW TOYKH. Penienue 3a1a4 Ha 10Ka3aTeIbCTBO
HAaKJIOHHAs1, TPOEKIHSI. KomOunnpoBaHHoe 3aHATHE

111. Pemenue 3aaa4 2

Pewenue 3aay Ha napajyieIbHOCTh NPSAMBIX B IPOCTPAHCTBE, NEPIEHAUKYIISIP , HAKIIOHHYIO,

IIPOEKIIHUIO.

[IpakTHueckoe 3aHsiTHE
Tema 11.3 112. IlapasiejbHOCTHh NPAMBIX U IJIOCKOCTEl 2
[TapannensHoCTh npsiMoit | [Ipu3Hak u Teopema o0 mapaienbHOCTH NPAMOM U MI0CKOCTH. [Ipu3HaK u Teopemsl 0
U TUIOCKOCTH, NapajuIeIbHOCTH IIJIOCKOCTEN. Pelenne 3a1au Ha 10Ka3aTeabCTBO
NapajiebHOCTb KomMOuH1poBanHoe 3aHsTHE
[IJIOCKOCTEN 113. Pemenmue 3a1a4 2

3aauy Ha NapauIeIbHOCTD MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE, MEPIEHAUKYIISP,

HaKJIOHHYIO, IPOEKIUIO.

IIpakTHueckoe 3aHsTHe
Tema 11.4 114. IlepneHAUKYJSPHOCTb NPAMOIi U NJIOCKOCTH 2
[leprnieH TUKYISIPHOCTD [Ipu3Hak o nepneHAUKYISIPHOCTH NPSMOM U IIIOCKOCTH, TEOPEMA O TPEX NEePIEHINKYIspax.
MPSAMOM U TJIOCKOCTH. JokazarenbcTBO yTBEpKACHUN. Pemenue 3agau
JIByrpaHHBIN yTOJI. Komb6uHMpoBaHHOE 3aHATHE

115. JIByrpaHHblii ¥ MHOTOTPAHHBIN yro.Ja1. 2

JIByrpaHHBIN yroJI, TMHENHBIN YroJl, IPU3HAK IIePIEeHINKYISPHBIX IUIOCKOCTEN. Y CIIOBUE

CYILIECTBOBaHMsI MHOTOI'PaHHOTO yria Pemnienue 3aiad Ha foka3aTenbeTBO. Pemenne 3aau.

KoMmOnHHUpOBaHHOE 3aHATHE

116. Pemenmue 3aga4 2
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3anauy ¢ IPUMEHEHUEM TEOPEMBI O TPEX NEPIEHIUKYIIApaX, ABYTPAaHHOIO yria. Pemenue
3a1a4
IIpakTHueckoe 3aHsTue

Tema 11.5 117. KourtpoJbHasi padoTa 2
Pemenue 3anad no Jlokazatb yTBEpKACHHUE, PEUIUTh 3a/1a4y
CTEepEOMETPUU
Paznen 12. Mmnuozozpannuku u mena spawenus. Illnouwads nosepxnocmu u 00vem 2eomempuyecKkozo mena 46
Tema 12.1* 118. 'eomeTpus Ha niaockocTu (IIpodeccnoHaAILHO — OPHEHTHPOBAHHOE COAEPIKAHME) 2 OK1-7
[IpaBunbHbBIE [IpaBunbHbie MHOTOYTONBHUKHA. CuMMeTpHsi. CBOMCTBA MPAaBUIIBHBIX MHOTOYTOJIbHUKOB. 12115 1;; lj4§ 13'62‘
MHOTOYTOJIbHUKHU. [Inomanas MHOrOyrobHUKOB. CuMMeTpusi B ipupoje. LleHTp BiucaHHON U ONTMCAaHHOM 4:2: 43 4'4 T
CummeTtpusi. OKPY>KHOCTH, IICHTP TSHKECTH U T.J.
KombunupoBanHoe 3anstue
Tema 12.2 119.IMapanuesnenunen. CedeHrne MHOTOTPaHHUKA 2
[Tpu3ma, s3neMeHTHI Omnpenenenue napajuieenuIeaa, ero 3eMeHThl, ceueHue MHOrorpannuka. [Tocrpoenue
pu3Mbl. Buabl npusm. ceyeHuil. IIoBTOpUTE TEOpEMBI CTEPEOMETPUN.
[Tnomans noBepxHoctu U | IlpakTHueckoe 3aHsTHE
00BEM MPU3MBI 120. Ilomaab MOBEPXHOCTH M 00bEM MapaJijiesienuiena 2
[Tnomane moBEepXHOCTH U 00BbEM Mapasuienenuneaa, kyoa. Pemenne 3a1a4y Ha BeIYHUCICHHE
TIJIOIA I TTIOBEPXHOCTH U 00BEMA; HAXO0XKICHUE PJICMEHTOB MHOTOTpaHHUKA
KombunnpoBanHoe 3aHstue
121. Hpuzma. Ilaomaas NOBEPXHOCTH H 00BEM NPU3MBI 2
OrnipezenieHne MPU3MBI, JIIEMEHTHI IPU3MBI, ceueHue. Buasl mpusm. [1nomans moBepxHOCTH U
00BEM mpu3Mbl. Pemenue 3aau.
KomMmOuHupoBanHoe 3aHsTHE
122. Pemrenune 3agau 2
Pemrenue 3a1a4u Ha BEIYMCIIEHUE TIIOMIAIN TTOBEPXHOCTH U 00BEMA TPU3MBI.
KomMbOuHnpoBanHoe 3aHsTue
Tema 12.3 123. TIImpamupaa. [L10omagb NOBEePXHOCTH U 00bEM NMPAMU/bI. 2
[Mupamua, 31€MEHTHI Ornpenenenne NUpaMu/Ibl, 3J€MEHTHI MUPAMU/IBI, CEUEHNE MHOTOIrpaHHUKA. Buibl mupamui.
nupamMusl. Buabt [Tnomane moBepxHOCTH U 00BEM NUpaMuIbl. Pemenne 3amau
MApaMU/I. KombunnpoBanHoe 3aHsTue
[momaas moBEpXHOCTH U 124. Pemenue 3agau 2
00BEM MHpaMUJIBL. Pemenwuie 3a1a4y Ha BEIYHMCIICHHE TJIOMIAAH IOBEPXHOCTU U 00BEMA MUPAMHUIBI
KomOunupoBanHoe 3aHsTHE
125. ¥YceueHHasi nupaMuja. 2
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OmnpeneneHre yceueHHOW MUPAMHUIBI, AJIEMEHTHI TupamMuabl. [1nomans moBepXHOCTH U 00BEM
MpaBWIBLHOM yCeUeHHOM nupamuabl. Pemenue 3agay.
KoMOuHMpoBaHHOE 3aHATHE

126. Pemrenue 3agau
PCH_IGHI/IG 3a4a4 Ha BBIYHUCIICHHUC IIJIOIIadn HOBCpXHOCTI/I nu O6’béMa MHOFOI‘paHHI/IKOB. 3aI[a‘II/I
Ha OTHOIIIEHHE 00BEMOB U TLIOIIA ICH TTOBEPXHOCTH.
[TpakTudeckoe 3aHaTHe

Tema 12.4*
IIpaBunpHbBIE
MHOT'OTPaHHHKHU.
[Ipumepsl cuMmmeTpuii B
npodeccuu

127. IlpaBujibHbIe MHOTOTPAHHHUKH

Onpenenenre NpaBUJIbBHOTO MHOTOrpaHHUKa. CBONCTBA IIPaBUIIbHBIX MHOIOTPAHHUKOB.
Penrenue 3a1a4 Ha MOCTPOCHUE CEUCHUSI, HAXOXKICHUS TUIOMIAIN TTIOBEPXHOCTH U 00BEMa
MHOTI'OI'PpaHHUKOB.

KomOuHupoBaHHOE 3aHsTHE

128. Cummertpus B :xu3nu. (IlpodeccuoHabHO — OPUEHTHPOBAHHOE COEPKAHNE)
Cummetpusi B MHOTOrpaHHUKax. CUMMETpHS B apXUTEKType, TEXHUKE, OBITY.
IIpakTrueckoe 3aHsATHE

Tema 12.5

Pemenue 3amay Ha
BBIYMCIICHHE

IJTONIAX TOBEPXHOCTHU U
00BEMa MHOTOTpaHHUKA

129. Pemenue 3agayu
PGIHGHI/IG 3a4a4 Ha BBIYHUCIICHUC TIJIOIIAaan HOBCpXHOCTI/I n O6’béMa MHOFOFpaHHI/IKOB.
[IpakTHuyeckoe 3aHATHE

130. Kourpoabhas padora
Pemenue 3a1a4 Ha MOCTPOEHUE CEUEHNUS M HAa BBIYMCICHHE TUIOIIAAN TOBEPXHOCTU M 00BEMaA
MHOTI'OrpaHHUKa

Tema 12.6 131. Hwuauuap.
Hunuuap u ero Onpenenenne NUIMHIPA, YJIEMEHTHI LUINHIPA, OCEBOE ceueHue. Pa3BepTka, ruiomans
COCTABJISIFOLIME. MOBEPXHOCTU U 00bEM LuIuHApa. Pemenue 3aaay.
KomOuHupoBaHHOE 3aHsTHE
132. Pemenue 3aga4
Pemienue 3a1a4 Ha BBIYMCIICHUE IO/ TIOBEPXHOCTH U 00bEMA IIMITUH]IPA.
Kom06uHMpoBaHHbIE 3a1a4H.
KomOuHMpoBaHHOE 3aHATHE
Tema 12.7 133. Konyc. YceueHHbIil KOHYC
Konyc u ero Omnpenenenue KOHyca, 3JIEMEHTHI KOHYCa, 0CEBOE ceueHue. PazBepTka, miomanas
COCTAaBJIAIOIIE MOBEPXHOCTU U 00bEM KOHYyca. Y ceUueHHbI KoHyc. Pa3BepTka, Mmiomaab MNoBEpXHOCTH U

00BEM ycedeHHOTo KoHyca. Pemienue 3aqau
KomMmOuHnpoBaHHOE 3aHsTHE

134. Pemenue 3aaau
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Pemienue 3a1ay Ha BRIYHCIICHUE TUTOMIAIHN IOBEPXHOCTH U 00BEMA KOHYCA.
KombOunupoBaHHbIe 3a1a4H.
KomOuHupoBanHoe 3aHsTue

Tema 12.8
[Tap wu ero yactu

135. Cdepa u map

Omnpenenenue mapa u cepsl, SIEMEHTHI 1apa, oceBoe ceuenue. Pa3pepTka, miomnaas
MOBEPXHOCTU U 00bEM Iapa. Pemienue 3amau.

KomOuHupoBanHoe 3aHsTHE

136. Pemuenmue 3amau.

Pemenue 3a1a4 Ha OTHOIICHUE IJIOMIAICH MOBEPXHOCTH U OTHOIIICHUE 00HEMOB TEI
BpailleHus. Perienre 3a1a4 Ha BBIUMCIICHHE TJIOMIAIM TIOBEPXHOCTU U 00bEMA Tea BpaIlleHUs
KomOununpoBanHoe 3ansitue

137. Pemenune 3aaau
Pemenue 3a1a4 Ha BRIYHCIICHUE TUIOMIAIM IIOBEPXHOCTH U 00BEMA TeJIa BpaICHHS.
[TpakTrdeckas padoTa

Tema 12.9*
I'eomeTpuueckue
KOMOMHAIIMH Ha TIPAKTHKE

138. KomOunHupoBaHHbIe 321241
Pemenne 3a1a4 Ha KOMOMHAIIMH T€OMETPUYECKHX TEIL.
IIpakTuyeckas pabora

139. I'eomeTpuueckue komomHauuu. (IlpodeccnoHabHO — OpMEHTHPOBAHHOE
co/iep:KaHue)

Tena BpalieHus B MOel ClIeUANILHOCTH. Perienue 3aa4 MpakTUKO — OPUEHTHPOBAHHOTO
COJIepKaHusl.

[IpakTuueckoe 3aHsTHE

Tema 12.10
Pemenue 3agau

140. KonTpoabHasi padota
Pemenne 3a71a4 Ha BBIYMCJICHUC IIJIOIIAIW IMOBEPXHOCTHU U 00BEéMa Tea BpalCHUA

Pasnen 13. Ilpoekmnas desamenvHocmb

10

141. IIpoexr

Tematuka npoekTa Ha yueOHBIN T0Jl. MeToInYecCKue YKa3aHus: ey U 3a1a4 MPOEKTa;
coJiep’KaHue MPOEKTa; HopMa — KOHTPOJIb 0(OPMIIEHHSI TPOEKTA; UCTOUHUKH HH(OPMALINH;
MPUIOKEHHUS.

KomOunnpoBanHoe 3aHsATHE

142. Ilpe3enTanus NpoeKTa

OT160p undopmanuu st npezentanuu. Konanuectso cnaitno. TpeboBanus k opopmiieHU o
IIpE3EHTALMH. 3alIUTHOE CIIOBO.

KomOunnpoBanHoe 3aHsTHE

143. PazpaboTka npoekra

OK 1-7

MK 1.3, 1.4, 1.6,
22, 23,3.2,3.4,
42,43,4.4
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[Touck nnpopmanuu. IIpakTrHueckas 4acTb MPOEKTa — CBSI3b C MATEMATUKOM U COCTaBIICHHE
BOIIPOCOB BUKTOPUHBI UM KPOCCBOpAA
KoMOuHMpoBaHHOE 3aHATHE

144. MaremaTuka B moeil cnenuaiabHocTH (IIpodeccnonaibHO — OpUEHTHPOBAHHOE
co/iep:KaHue)

[Touck nnpopmaruu. [IpakTuyeckas 4acTh IpPOEKTa — MaTeMaTHKa B MOEH CHEIIUAIIBHOCTH.
KoMOuHMpoBanHoe 3aHsITHE

145. 3amuTa npoekra
I/IH[[I/IBI/IZ[yaJIBHaSI 3amuTra HpOGKTa

Pasznen 14. Muoowcecmea. Inemenmul meopuu zpaghos

10

Tema 14.1*
MuoxkectBa. Onepauuu
HaJ MHOYXECTBAMU

146. MHuoxkecTBa
[TonsTre MHOXECTBA, TOJAMHOKecTBa. Onepanuu HaJl MHOKECTBAMHU.
KoMOuHMpOBaHHOE 3aHATHE

147. Onepauun Hag mHoxxkectBamu (IIpodeccnonaibHO — OpUEHTHPOBAHHOE
co/iep:KaHue)

Pemrenue npuknagueix 3a1a4. MeTo MaTeMaTnyecKod HHIYKIUH.
KomOuHnpoBanHoe 3aHstue

Tema 14.2%*
DnemeHThl Teopuu rpados

148. I'padsi
[Tonsitue rpada. Cesa3Hoit rpad, nepeBo, MUK rpad Ha IIOCKOCTH.
KomOunupoBanHoe 3aHsTne

149. Cocrasiuienune rpagos (IIpodeccnonabHO — OPHEHTHPOBAHHOE COCP/KAHME)
Onucanue peabHbIX CUTYallui C OMOILBIO MHOKeCTB. [IprMeHnenune rpaoB K peleHuto
3a1a4

[IpakTHueckoe 3aHsTHE

Tema 14.3
Perenue 3agay no
coCTaBJICHHIO Tpada

150. KonTpoabHasi padora.
Pemmts 3a1auy ¢ MHOKECTBaMU, COCTaBUTh Tpad K ONpeAeeHHON CUTyaluun

OK1-5,7
K 1.3, 1.4, 1.6,

22,23,32,34,

42,43,44

Pa3nea 15. Dnemenmul kKomounamopuku, CmamucmuKku U meopuu 6epoasmHuocmeil

28

Tema 15.1
KomOunaropuka

151. Pa3memenue, nepecTaHOBKA

Onpenenenue ¢akropuana. [lepectanoBka, pazmenienue (6e3 moBTopos). [IpaBuia u npuémsl
B KOMOUHaTOpuKe. Pemenue 3a1au ¢ moBTopamMu

KomMbOunnpoBanHoe 3aHstue

152. Coueranue. bunom Hoioton
Coueranue u ero cBoiictBa. Tpeyronsuuk [lackans u ero cBoiictBa. bunom Hrroton
KoMbuHnpoBanHoe 3aHsTHe

OK1-5,7
K 1.3, 1.4, 1.6,

22, 2.3,32,34,

42,43,44
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153. Pemenne 3aga4
Pemenre koMOMHATOPHBIX 3a/1a4, OnHOM HproTOHA
[TpakTudeckoe 3aHaTHE

Tema 15.2
Teopus BepossTHOCTEN

154. BeposiITHOCTH CJOYYaHOT0 COOBITHS

[ToBTOpUTH: OIpeielieHre OmbITa, COOBITHS. Buabl coObiTHii. Onpenerenre BEposSTHOCTH
CIIy4aifHOTO COOBITHS.

KomOuHupoBanHoe 3aHsTHE

155. Teopembl Teopun BepOSITHOCTElH
TeopeMsl CilokeHus U YMHOKEHMS. Penenue 3anaq
KomOuHMpoBaHHOE 3aHATHE

156. Pemenne 3agau
Pemenue 3a1a4 Ha TEOPEMBI CIOKEHHUS U YMHOXKEHUS, BEPOSTHOCTD CIIY4aifHOTO COOBITHS
KomOuHnpoBanHoe 3aHsTHe

157. ®opmyaa bepuy.sun, baiieca
®opmyna beprymm. ®opmyna nosnHon BepostHocTH. Popmyna baiieca
KomOuHMpoBaHHOE 3aHATHE

158. Pemenne 3agau
Pemenue 3a1au o TeopuM BEPOSATHOCTEN
IIpakTHueckoe 3aHsTHe

Tema 15.3
JuckpeTtHas ciay4yanHas
BEJIMYMHA

159. 3akon pacnpenejieHUsl C1y4aiiHON BeJTMYUHBI

[ToHsiTHE MUCKPETHOM CITydaliHOM BEJTMYMHBI. 3aKOHBI PACIIPEACICHUS CIIy4aliHON BEIINYMHBI
Y UX XapaKTepUCTUKH: MAaTEMaTU4YECKOE OKUAHUE, TUCIIEPCUs, CPEHEE KBAIPAaTUIHOE
OTKJIOHCHHE

KomMmOuHnpoBanHoe 3aHsTHE

160. Pemrenne 3agau

Pemenne 3a1a4 Ha cocTaBIeHUE 3aKOHA PACIIPEACIICHUS CIIy4allHON BEJIMYUHBI U
HAaXO0KJIEHUs €€ YUCIIOBBIX XapaKTEPUCTUK

KomMmOuHnpoBanHoe 3aHsTHe

Tema 15.4%*
3amayn MaTeMaTUUECKOH
CTAaTUCTHUKH

161. DjaeMeHTbI MATEMATHYECKOH CTATHCTHKH

CrygaiiHble BeJTMYHHBI, ITOJIATOH 9acTOT, TUCTOrpaMMa. [{eHTpaibHbIe TCHISHIINN, MOJIa,
MenaHa, cpeaHee BeIOOpku. Mepbl pa3dpoca, pa3mMax, OTKIIOHEHHE. 3acTyIIaTh TOKIaIbl
CaMOCTOSITEIIEHOM pa0bOThI «CBSA3h KOMOWHATOPHKHU M CTATUCTHKWY. [ITOTHOCTH
pacrpeseneHusl.

KomMmOnHnpoBaHHOE 3aHsTHE

162. Pemenue 3aga4 (IlpogeccHoHATbHO — OPUEHTHPOBAHHOE COJIEPKAHNE)
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Pemienne 3ala4 Ha COCTABJICHUC MOJIMTI'OHA YaCTOT U MTOCTPOCHUEC TUCTOrpaMM. HaXO,Z[I/ITB
Monay, MEaaHy, CPEAHIOIO BI)I60pKy B 3aJja4ax 110 CIICHHaJIbHOCTH
HpaKTI/I‘IeCKOG 3aHATUC

163. Cocrasiaenue Tadiaun (IlpodeccnoHaILHO — OPUEHTHPOBAHHOE CO/IEPKAHME) 2
[TepBuynas 00pabOTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mnpencTaBicHHeE.
HaxoxaeHue cpeqHuX XapakTepUCTHK, HA0II0JaeMbIX JaHHBIX. 3a/1a4yM 110 CIEeHaTbHOCTH
[IpakTHyeckoe 3aHsTHE

Tema 15.5 164. KonTposbHasi padoTa 2

Pemenue 3amau Pemmth 3a1aun 1o KOMOMHATOPUKE, TEOPUH BEPOSTHOCTEH, HA 3aKOH paclpeaeIeHUs
CIIy4aifiHOM BEJIMYUHBI, HA COCTABJIICHHUE MOJUTOHA YacTOT U T.JI.

Pasnen 16. Iloemopenue mamepuana 6
165. Pemuenue TecTOBBIX 3aJaHUMI 2
Pa30op 3amanuii UTOroBOro TECTa 3a BTOPOM CEMECTP: BBIUUCIMUTD MIPEAET, HAUTU
MPOU3BOIHYIO (PYHKINU, GPUBUYECKUIN CMBICI MPOU3BOJIHOM U UHTETPaia, BEIUUCIHUTD
MHTETPaJ, PEIINTh TEOMETPHUECKUE 3a/1a41, HAUTH BEPOITHOCTD CIIyJaifHOTO COOBITHS,
HAlTH MaTeMaTH4YecKoe OKUJaHUe Cy4ailHOW BETMYHUHbI OK 1-7
KomMmOuHnpoBanHoe 3aHstue
166. IloaroroBka K KOHTPOJIbHOW padoTe 2
Pemuth TecT 3a BTOpOi1 ceMecTp
167. KonTpoabHasi padora 2
Permmth 6a30Bk1ii Tect EI'D

IIpomekyTOUYHASI ATTECTALUSA 6
168. KoHcyabTanus K 3K3aMeHy 2
169. KoHcyabTanus K 3K3aMeHy 2 OK1=7
170. Dxk3ameH (MMCbMEHHBbIH) 2

Hroro 340
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3. YCJIOBUA PEAJTA3AIIAN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1 O0ecneyenne cnenMAJIbHbBIX YCJIOBHIA I 00y4YAIOIIMXCS MHBAJTUA0B M 00y4AIOIIUXCH C

OrpaHUYEeHHBIMHM BO3MOKHOCTAMM 310poBbsi (OB3):

e Jlns crnenbIX: MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00YyYaoIeMycsl HEOOXOMMYIO
MIOMOLIIb; BBIITYCK aIbTEPHATUBHBIX (JOPMATOB METOIMYECKUX MAaTEPHUAJIOB

o Jlnst cnaboBuasmmx: o0ecrieueHrne NHANBUIYAILHOTO PABHOMEPHOTO OCBelIeHus He MeHee 30
JIIOKC; TIPU HEOOXOAMMOCTH 00ecrieueHre YBEIMUMBAIOIIUM YCTPOHCTBOM; Y4EOHO —
METOJIMYECKUE MaTepHralibl 0(hOPMIISIOTCS C YBETUYCHHBIM MIPUPTOM

e Jlnst rmyxux U cnaboCibIIIaNInX, ¢ TSHKEIBIMA HapYIICHUSIMU PEUU: 00€CIIeYBaIOTCS
HaJJIeXKAIIMMHU 3BYKOBBIMH CPEACTBAMH BOCIPOU3BEICHUS HH(POPMAIIUU; MO UX JKETTaHUIO
MIPOMEKYTOYHAS aTTECTALNSI MOXKET IPOBOIUTHCS B TUCBMEHHOU (hopme

e C HapylIEHUSIMU OMOPHO — ABUTATEIHHOTO arapara: opranusyercsi 6e3daprepHast

apXUTEKTYypHas cpea 00pa3oBaTEIbHOTO YUPESKACHHs, pabodero Mecra

3.2 Jlns peaau3anuy NPOrpaMmMbl y4eOHOM JUCHUIJIMHBI PEXYCMOTPEHO CJeIyIome

Tpeﬁonamm K MUHUMAJIBbHOMY MAaTCPHAJIBHO-TEXHUIECCKOMY o0ecnevYeHuIo

VYueOHblit kaOuHeT « MaremaTHkay.
3.2.1 O6opynoBanue kaOuHeTa MaTeMaTHKH
Kommiekt yueOHOM Mebenu: MmocalouHble MECTa CTYIEHTOB 25; KilacCHas J0CKa;
IKpaH;

Paboyee mecto mpernogaBaTens;

KommiekT yueOHO — HarasiiHbIX Mocoouii ( yueOHUKH, TEPMHHOJIOTHYECKUE CIIOBAPH
pasHBIX THUIIOB, KEHCHI MO0 TeMaM, pa3JaTOYHbIM MaTepuai, KOMIUIEKTh MPAaKTUYECKUX PadoT,
MaKeThl TEOMETPHUYECKUX TeJl, UYePTEKHbIC NPUHAUICKHOCTH, TPUTOHOMETPHUYECKHH KPYT,
TPaHCIIOPTHUPBHI).

KoMmieKT 37eKTpOHHBIX BUANOMATEPUATIOB

3aganus JUig KOHTPOJIBHBIX PaboT

[TpodeccrnonanbHO — OpUEHTUPOBAHHBIC 3a/TaHUS

Marepuaiibl 5K3aMeHa
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3.2.2. Texuuueckue CpeacTBa OOYUECHHS: KOMIBIOTEP; MUKPOKAIBKYJISATOPHI

3.2.3]lelicTByI0111ast HOPMATUBHO-TEXHUYECKAsI U TEXHOJIOTUYECKAS IOKYMEHTALIUS:
NpaBUja TEXHUKH OE30MacCHOCTH H TPOHM3BOJCTBCHHON CaHWTApHU; WHCTPYKIUU

OKCILTyaTaliuu KOMHBIOTCpHOfI TCXHUKU.

3.3. UnpopMmanmnoHHoe obecniedeHne peajn3alui NporpaMmbl
Jlnsa peanuzanuu mporpaMMbl OMOIMOTeUHBIH (poHA 00pa3oBaTENbHON OpraHU3allud UMEET
MeYaTHbIE, ANEKTPOHHbIE 00pa3oBaTeNbHbIe U HHPOPMAIIMOHHBIE PECYPChI, PEKOMEHJOBAaHHbBIE
OYMO, nJi UCNoNIb30BaHUs B 00pa30BaTEIILHOM MPOIIecce.
3.3.1. Obs3aTebHbIE EYaTHBIE U31AHUA

1. Amumos L. A. u ap. «Anrebpa u Hayajga MmaTeMaTHdecKoro anaiausa» 10 — 11 kmacchl.
M, 2016 .
Aranacss JI.C. u np. «'eomerpus. 10 — 11 kiace», M, 2016 r.
bammakoB M.U. Marematuka 10 kinacc. Yuebnuk mist crynento CITO. M, 2014 r.
bammakoB M.M. Matematuka 11 knace. Yuebnuk ans crynentos CIIO. M, 2014 r.

bammvakor M.M. MaremaTtuka. CoopHuK 3a1a4d. M,2014r.

AN A T

bammakoB M.. Matemartuka. D11eKTpOHHBIN Y4€O0HO — METOUYECKHI KOMILJIEKC st

ctynenros CIIO. M, 2015 .

3.3.2 DjieKTPOHHBIE U3AHUS

1) DnextpoHHO — 6ubmaroreunas cuctema OBC «BOOK».ru

110
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4. KOHTPOIJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUS OFIIIEOBPA3OBATEJILHOM JJUCIIUITJIMHBI

KOHTpOJIL U OI€HKA PE3YJIbTATOB OCBOCHUA JUCHUIIIMHBI OCYIICCTBIIACTCA NPCOAABATCIIEM B ITPOLCCCE NPOBCACHUSA NPAKTUYCCKUX SaHﬂTHﬁ, IIPOBECPOK

CaMOCTOSITENILHBIX Pa0OT 00y4aroImuUXCs 3a Kypc. B KoHIIe 00y4eHus TPOBOJUTCS dK3aMeH

Pesynvmamut odyuenus’

Kpumepuu oyenxu

Dopmot u Mmemoowvl
KOHMPOA U OYEHKU

OK Bribupaet ciocoObl perieHus 3a1a4 npopecCHOHaTbHON AeSITeTbHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

Pacnosnaem 3aoauy unu npobnemy 6
npogheccuoHanbHOM UIU COYUATLHOM
KOHMeEKCme U COCMAGsiem Nian 0etcmeull

OK?2 Vcnionb3yeT COBpeMEHHbBIE CPE/ICTBA MIOMCKA, aHAJIN3a U MHTEPIIPETAIIUH U
uHdopMarmu GopMaiuu 1 HHGOPMAIIMOHHBIE TEXHOJIOTHHU JUTS BBITOJHEHUS 33124
poecCHOHATEHOM JIeATEIIbHOCTH

Onpeoensiem HeoOX00UMble UCOYHUKU
uH@opmayuu, NIAHUPYyem npoyecc NOUcKd,
aunanusupyem u ogopmisiem pesyivmamol
NOUCKa

OK3 Ilnanupyer u pearu3yeT COOCTBEHHOE PO(ECCHOHATEHOE U JIMYHOCTHOE
pa3BUTHE, PEANPHHUMATEILCKYIO IEITEILHOCTh B TPOGeCCHOHAILHOU cdepe,
HCIIOJIB3YCT 3HAHUA 10 q)HHaHCOBOI\/JI TpaMOTHOCTH B Pa3JIMYHBIX )KU3HCHHBIX
CUTYAIIHSX.

IIpumensiem cospemennyo HayuHyio
npogeccuoHanbHy0 mepmMuHoI02U,
onpeoensem u 8bicmpausaem
npogeccuonanvroe pazgumue u
camoobpazosanue. Paccuumvléaem
pasmepul 8blniam no NPOYeHMmHbIM
CMABKam KpeoumosaHus,

OK 4 D¢ dexTuBHO B3auMOJIeHCTBYET U paboTaeT B KOJUIEKTUBE U KOMaH/Ie

Opeanuzyem pabomy KoOJLIeKmMusd,
83aumooeticmgyem ¢ npenooasamensimu u
Ko1e2amu

OK 5 OcyiiecTBis€T YCTHYIO M TUCBMEHHYI0 KOMMYHUKAIMIO Ha TOCYJapCTBEHHOM
si3b1ke PD ¢ yueTomM 0COOEHHOCTEH COMATIBHOTO U KYJIbTYPHOTO KOHTEKCTA

I'pamommo uznacaem ceou Mvicau u
oopmasiem 0OKyMeHmbl, NPOSGIAem
MONEePAHMHOCMb 8 KOJIeKMUGe

OK 6 IlposiBiseT rpakJJaHCKO — NaTPUOTUYECKYIO MMO3HUIIMIO, JEMOHCTPUPYET
OCO3HAHHOE MOBE/IEHNE HAa OCHOBE TPAJAULIMOHHBIX 00I€4eTI0BEYeCKUX 1IEHHOCTEH, B
TOM YHCJIE C YYETOM FapMOHH3AIMN MEXHAIIMOHAIBHBIX M MEXKPEITUTHO3HBIX

Oco3naem 3Hauumocms ceoetl npogheccuu,
0eMOHCMpPUpYem 2paxcoOaHCKyIo NOUYUIO U
npuMeHsiem cmaHoapmol

Oyenxa kavecmesa
SHAHUU NpuU
8bINOIHEHUU
CmyoeHmamu:
NPAKMUYECKUX
pabom,
CAMOCMOSIMENLHBIX
pabom,
KOHMPOJIbHBIX
pabom,
mecmupogaHue 3a 1
u 2 cemecmp
mecmupogaHue no
mamepuanam EI'D
npu coaye K3aMeHa
3a 1 u 2 cemecmp

Ananuz evinoaneHus
OOMAUIHUX 300AHULL.

Habnooenue u
aHaIU3
oesamenbHoCmu
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OTHOMGHHﬁ, MNPUMCHSACT CTAHAAPThI AHTUKOPPYIIIUOHHOI'O ITIOBECACHU .

AHMUKOPpPYNYUOHHO2O noeeoeHusl

OK 7 ConeiCTByeT COXpPaHCHHIO OKPYKAIOIIEH CPeIbl, PECypcocOepexeHuIo,
MPUMEHSIET 3HaHUS 00 M3MEHEHUHU KIIMMaTa, IPUHIIAIIEI OEPEKITMBOTO MPOU3BOICTBA,
3¢ (eKTUBHO AEMCTBYET B UpE3BbIYAMHBIX CUTYaIIUIX

Cobnrooaem HOpMbL IKOI0UHECKOU
bezonacnocmiu, pecypcocoepexcerus.

IIK 1.3 Boinonnser rpaduueckue paboThl 10 COCTABICHHUIO KapTorpadhuuecKux
MaTEpHaJIOB

IIpumensem memooul yeno8bix U JUHEHbIX
usMepeHuil, HUBEIUPOBAHUS U
KOOPOUHAMHBIX ONpedeneHuUll

1IK 1.4 BpITIONTHAET KaJacTPOBbIE CHEMKH M KaJacCTPOBbIE pabOTHI 110 (OPMHUPOBAHUIO
3€MEJIbHBIX YYaCTKOB

3unaem MEXHUKY 8blNOJIHEHUA NOJIEBBLX U
KamepajlbHblx eeo0e3uyecKux pa60m

1IK 1.6 TlpumeHnsieT anmapaTHO — IPOrpPaMMHBIE CPEICTBA AJI PACUETOB U
COCTaBJICHHS TONOTPAPUICSCKHUX, MEKEBBIX IIJIAHOB

3naem aneopummel Mamemamu4eckou
00pabomKu pe3ynbmamos noaeeblx
2e00e3udecKux usmMepeHutl ¢
UCNONb308AHUEM KOMNbIOMEPHBIX
npocpamm

1IK 2.2 BpbInomHsET TpaioCTPOUTENBHYIO OLIEHKY TEPPUTOPHUH MTOCEIICHUS

Opeanuzyem cOop u no020MoEKY UCXOOHOLU
O00KyMeHmayuu, nposooum oomepHbule
pabomol

11K 2.3 CocTraBisieT TeXHUYECKHH IJIaH 00bEKTOB KAIMMTATHLHOTO CTPOUTEIIECTBA C
MIPUMEHEHUEM aIMAPATHO — IPOTPAMMHBIX CPEACTB

IIposooum namypanvroe obcredosanue
KOHCMPYKYUtl, (hopmupyem omuemHyro
OOKYMEeHmMayuio, 3Haem OCHOBHbLE
NPUHYUNDBL, NPABUILA U NOPSOOK PAOOmMbL 8
UHGDOPMAYUOHHBIX CUCEMAX

11K 3.2 OcyuiecTBisieT JOKyMEHTAIlMOHHOE COMIPOBOXKIeHNE B chepe KaJaCTPOBOTO
ydeTa ¥ TOCyJJapCTBEHHON pEerucTpaluu npaB Ha OOBEKTHl HEABUKUMOCTH

IIpasunvro oghopmnsiem
OOKYMEHMAYUOHHOE CONPOBOACOEHUE,
nposepsem Ha COOmeemcmeue HOpmam

1IK 3.4 OcymectBasieT cO0p, CUCTEMATHU3allMIO U HAaKOIUIEHHE HH(OpMaLny,
HEO0XOAUMOM IS OIIpeIeNIeH s KalaCTPOBOM CTOMMOCTH OOBEKTOB HEJIBUKUMOCTHU

Ocywecmensem coop, cucmemamuzayuro u
HAaKONIeHUst UHGopmayuu OJisi peueHUs:
npobnembvl

11K4.2 IIpoBOIUT KOJIMYECTBEHHBIN M KAUECTBEHHBIN Y4ET 3€Meb, IPUHUMACET
Y4acTHE B MX HHBEHTapHU3allui 1 MOHUTOPUHIE

Iloozomasnueaem haxmuueckue ceedeHus
00 UCNONL306AHUL 3eMETIb U UX COCMOSIHUS

IIK 4.3 OCYU.ICCTBJBICT KOHTPOJIb UCITIOJIB30BaAHUA U OXpPAaHbI 3CMCJIbHBIX PECYPCOB

3naem cnocobwvl onpedenenus niowaoeti

11K 4.4 Pa3pabatbIBaeT NpUPOJOOXPAHHBIE MEPOTIPUATHS

3naem mpebosanus 6 ooracmu oXpamsi
OKpyHcaroujeli cpeovl

CMy0enmos 6
npoyecce
8bINONHEHUS
ayOumopHuIX U
6HeayOUMOPHBIX
3a0aHui:

- paboma 8 Mavlx
epynnax

- epynnosgas paboma
- paboma napamu
- UHOUBUOYATIbHASL
paboma

Habnrooenue u
ananus
oesamenbHOCmu
CMyO0eHmos 6
npoyecce
6bINOJIHEeHUS
IIpoexmmuou
oeamenbHOCHU:
nouck ungopmayuu,
amanus uHgopmayuu
3awuma npoekma
oopmnenue
NPOEKMa CO2NACHO
HOpMa - KOHMPOJisL
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KOHTpPOJILHO — OLICHOYHBbIE CPeICTBA
Mo o00meo0pa3oBaTeJbHON AMCHUILIMHE

O 07 MareMaTHKa

cneyuanvnocmy 21.02.19. «3emneycmpoiicmeoy

Kypc 1, epynna 113
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CocTaBneHsl 715 IPOBEICHUS UTOTOBOM TIPOMEKYTOYHOM aTTECTAIIHH.
CooTBeTcTBYET paboueit mporpaMme yueOHOH 00111e00pa3oBaTeIbHON JUCITUTIIINHEI,
o0pa3oBaTeNbHBIM TEXHOJIOTHSIM, HCIIOJIb3YEMBIM B MpemnofaBanuu. Pazpadorana s

cneunasibHocTH 21.02.19. «3emneycmpoticmeoy

Pa3zpabotunk: IIpocBupoBa Onbra BanosHa, npenoaasatens [AIIOY CO

«KpacHoypumckuii arpapHbIid KOIEIK»
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bank KOHTPOJbHO — HBMEPHUTEC/JIbHBIX MATCPHUAJIOB

3aHaHI/IH AJIHA MOATOTOBKH K IK3aMEHY IO MaTEMaTHKE 3a 1 ceMecTp
1) YMeTh onepupoBaTh MOHATUSIMH: MaTpULIa BTOPOTO M TPETHETO MOPSAKA, ONPEACTUTEND,

re€OMETPUUYECKUI CMBICI OIPENETUTENS

2) YMeTh onepupoBaTh MOHATUSMU: CTENEHb YUCIIA, CTENIEHD C LEJIBIM I10Ka3aTelIeM, KOPEHb
HATYpaJIbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM M JCHCTBUTEIBHBIM IOKa3aTeleM, Jorapupm
YHcia; YMEHHUE BBINOJIHATh BEIYUCICHHE 3HAYCHUH U IIpeoOpa30BaHUe BBIPAXKEHUN CO CTEIEHAMU U
norapupmami, Mpeodpa3zoBaHus IpOOHO — pallMOHATIBHBIX BBIPAKEHUI; CUHYC, KOCUHYC M TaHI'€HC
IIPOU3BOJILHOTO YHUCIIA

3) Ymerb onepupoBaTh HNOHSTUSIMM: KOMIUIEKCHOE YHCJIO, COINPSIKEHHbIE KOMIUIEKCHBIE
quciaa, MOAYJIb W apryMeHT KOMIUIEKCHOrO 4Mcia, (opMa 3almucu KOMILIEKCHBIX —YHCeN
(reoMeTpuyeckas, TPUrOHOMETpUYecKas 1 ajredOpanyeckas); yMeTb IPOU3BOIUTH apu(pMeTHIECKHe
JEMCTBUS C KOMILJIEKCHBIMU YHCIIAMU; IPUBOJUTH IPUMEPHI UCTIOIb30BAHMSI KOMITJIEKCHBIX YHCET

4) YMeTh onepupoBaTh MOHITUSIMH: pallMOHAJIbHBIE, UPpPALMOHAIbHBIE, IOKAa3aTEIIbHBIE,
CTEINEHHbIE, JIOrapu(pMHUUYECKHe, TPUTOHOMETPUUECKUE YPAaBHEHHS M HEPAaBEHCTBA, MX CHUCTEMBI;
PaBHOCWJIBHOCTh YpaBHEHUI, HEPAaBEHCTB M CHCTEM; YMEHHE pelllaTh YpaBHEHHsI, HEPaBEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHbIX TPUEMOB;

5) YMerpb pemaTh TEKCTOBBIE 3a7aud Pa3HbIX THUIOB (B TOM 4YMCJI€ Ha MPOLEHTHI, JOIU U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U YCIYr, HAJIOTH, 3aJa4d U3 00JacTu
yIpaBlIeHUs] JUYHBIMA UM CEeMeHHBIMH (MHAHCAMHU); COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI IO YCJIOBHUIO 33Jaud, UCCIENOBATh MOJYyYEHHOE PEIICHUE U OLEHUTh
IIPaBIONOA00HOCTb PE3YJIbTATOB;

6) YMeTh onepupoBaTh MOHATHAMM: (YHKIHA, rpaduK (QYHKIUH, KOMOO3ULUSA (QYHKIH,
JTUHeWHas (QYHKUMSA, KBajgpaTuyHas (QyHKIUsS, panvoHaidbHas (QYyHKIUS, CTeneHHas (QYHKLUS,
nokasaresnbHas QyHKIus, Jorapudmuyeckas QyHKIMs, TPUrOHOMEeTprudeckue QyHKIUU, oOpaTHbIE

(GYHKIIUN; YMEHUE CTPOUTH IPaUKU U3y4YEeHHBIX (YHKIIHM,

1. Pemuth npocreiinme ypaBHeHUs :

a) ix:23l —Zx:23§ —§x=—162
5 5 8 8 6 3
6) x:8x—35 B :6x—36 x:—Sx—48

x=2X—%
x—4 x—11 x+9
x+8 x-2 x+5
B) (lj _216° (lj ~ 343 (lj _g
6 7 8
r) log,(5-x)=1  log,(4-x)=1 log,(~1-x)=1
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1) cosx—cos3x=0 7sin?x—5cos’x+2=0 (3—4sinx)(3+4cosx)=0
sin(2x+%j:0 sin6 x +sin 4x =0 tg’x—1gx—2=0

K) V-7—-4x =5 V85 +2x =9 V50 -2x =8

2. PemunTh npocreiiliine HepaBeHCTBA:

x 2+3x 2
a) (L] <L (L) < engfl
3 27 4 6

6) log,s(2—x)>-1 log,(4x+20)>-2 log,(x—1)<-2
5
3. IlocTpouTts rpaguk GyHKIUM:

a) y=log,x-2 y=log,(x+3) y=log,(x-1)—4

1 1
2 2

0) y=tgx+1 y =2cosx y= sin[x—%j
x+3 x—1 1 *
B) y=2 y=3"+4 y:(E) +3

4. PemuTh cHCTEMY YPaBHEHHUIl

a){x—y:4 {5"-3—V:135 6){10g2x—10g2y:3 {lnx—lnyzln?)

5 =25 |3vos5v =) 4y +x-5=0 x=2y=2
x—-2y+4z=0 2x+3y+2z=4 sinxcosyzl

B) {3x—2y+5z=>5 3x+5y+2z=4 r) ?
2x-4y+5z=-3 2x+3y+4z=-6 sinycosx:a

5. Pemntsh 3a1a4y npogecCHOHAIBHO — OPUEHTHPOBAHHOTO CO/IEePKAHUSA

a) JlepxaTenu JUCKOHTHOM KapThl KHMXKHOT'O MarasvHa IOJIy4alOT MpPU TMOKYNKe CKUAKY 6%.
Kuura ctout 650 py6neit. Ckonbko pyOuieit 3a1u1aTUT JepKaTeilb JUCKOHTHON KapThl 33 3Ty KHUTY?
0) Terpans crout 13 pyoOseit. Ckonpko pyOsel 3amiaaTuT mokynatenb 3a 40 TeTpaneid, eciu npu
nokynke Oospie 30 TeTpaneit Marasut jenaet ckujaky 10% oT CTOMMOCTH BCeH MOKYNKHU?

B) Ha OeH3okon0HKE oAMH JUTP OeH3uHa cTouT 52 py6us 60 koneek. Bonutens 3amun B 6ak 30
JUTPOB OEH3MHA M KyNui OYyTBUIKY BOJbI Ha 85 pyoOineit. Ckonbko pyOniel cllaud OH IMOJIyYUT C
2000 pyOGmneit?

r) B nernem narepe Ha kKaxaoro ydactHuka nonaraetcs 40r caxapa B AeHb. B narepe 160 yenosexk.
CKOJIBKO KMJIOTPaMMOBBIX ITaYeK caxapa IoHa100uTCs Ha Bech Jarepb Ha 6 THei?

m)* B utone 2022 roga niuaHupyeTcs B3ATh KpeauT B O6anke Ha cymmy 300000 py6neit. YcnoBus
BO3BpaTa TaKoOBbI: 1) KaxAblil sHBapb JOJAr yBEeIWYMBaeTcsl r % IO CPaBHEHUIO C KOHIIOM

npeapiaymero rojaa; 2) ¢ ¢eBpans MO HIOHb KaXKIOTO roja HEOOXOJUMO BBIIIJIATUTH OJHUM
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MJIATEKOM 4YacTh jnonra. Halimure r, ecimi M3BECTHO, YTO KPEAUT OYAET MOJHOCTHIO TIOTAIIeH 3a JIBa

roja, Ipu4eM B IepBblid roa Oyzer BeimaueHo 160000 py6ueit, a Bo Bropoii rog — 240000 pyoieit

6. KoMmiuiekcHoe 4Kc/I0 3a1McaTh B TPUTOHOMETPHYECKOI U MOKA3aTeJIbHOM
dopme

z=—1+i z=+3-i z=—-1-i3 1 =-2+2i3 7=—J3+i

KpHTepI/II/I OIICHUBAHUSA HA IK3aMCHE.

B sk3amenanmonHbix Ouierax 3a 1 cemectp comepxutca 6 3amanuid. OueHka
«5» BbICTaBIseTCS 3a 6 MPABWIBHO PEIICHHBIX 33JaHUM, OLICHKA «4» BBICTaBISETCA
3a 4 MpaBUJILHO PELICHHBIX 3a/JaHMS, OLEHKA «3» BbICTaBIsAeTCA 32 1 — 4 MpaBUIIBHO
PEIICHHBIX 3a/IaHUMH.

YMeTh OnepupoBaTh NMOHATUSAMHU: METOJ JI0KA3aTEJIbCTB, AJITOPUTM PEIICHHUS
3aJ1a4; ONpeJielieHne, CBOMCTBO, 10Ka3aTeIbCTBO, PaBHOCUIIbHBIE (DOPMYIINPOBKHY;

yMmMeHue (popmyimpoBaTh 0OpaTHOE M NPOTUBOIOJIIOKHOE  YTBEPXKACHHE,
IIPUBOJNTH MPUMEPBI U KOHTPIPUMEPHI; IMPOBOJAUTH JAOKA3aTEIbHBIE PACCYKICHUS

IIPY PELIEHUU 3a/1a4, OLIEHUBATh JOTUYECKYI0 TPABUIIBHOCTh PACCYKACHUN
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[Tpumepnbie 6unetsl 1 cemectp

T'AIIOY CO «KpacHoypumckuii arpapHbIil  KOJLJIETAD)

PaccmoTpeno Ha YT1Bepxkaaiw:
3aCeaHUM [IUKJIOBOU 3K3AMEHAIIMOHHBIA BUJIET Ne 1 3aMECTHUTENb
KOMUCCHH, JUPEKTOpa 1o
€CTECTBCHHO-HAyUHBIX [0 TUCHUIUIMHE: MaTeMaThKa yueOHoii paboTe
TUCLIUIIINH OT « »12.20 T
[Iporokos Ne cnenuanbHocTh 21.02.19. 3emieycTpoicTBO

oT « »12.20 . kypc 1, 1 cemectp

3aB. IIUKJIOBOU

KOMHUCCUU

YcaoBus BbINOJHEHUS 3aJaHUA

Ba,I[aHI/IC BBITIOJIHACTCA B y‘Ie6H0ﬁ ayaAuTOpUun MakcumanbHOe BpCM:A BBIITOJIHCHUA 3aJlaHUA 45 MHHYT

3aganue

1. Haiigure kopeHb ypaBHEHHUS:

x-2
—§x27§; xzﬂ; l =343"; log7(—3+x)=1; cos x+z =0; V69 —-4x =9
7 7 x—10 7 3

2. Pelmnre HEpaBEHCTBO: (—j < 1

27

3. Hoctpouts rpaduk GpyHkmuu: y =6""> —1

4. Terpans crout 13 py6ineit. CKonbKo pyOieii 3arIaTur mokynarens 3a 40 TeTpaieii, eCly IpH IMOKYIIKE
6ombmie 30 TeTpaneit marazun aenaet ckuaky 10% oT croumoctu Beelt MOKynKu?

log,x—log,y=3

5. Pemuts cucrem aBHEHUU
yIP { 4y’ +x-5=0

6. IlepeBecTr KOMIUIEKCHOE YHCIIO B TPUTOMETPUYECKYIO popMy 2z = -2+ 23

« » 20 . CocraBun npenonasarens: [Ipocsuposa O.1.
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I'AIIOY CO «KpacHoypuMmckuii arpapHbIil  KOJLIEIA»

YrBepxaaro:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 2 3aMECTHUTEIb
3ace/IaHuH [IUKIJIOBOM JTUPEKTOpA MO
KOMHCCHH, 10 JIUCIMIUIMHE: MaTeMaTHKa yaeOHoH paboTe
€CTECTBEHHO-HAy4YHBIX or «_»12.20 r.
TUCLIUIIINH crienaibHOCTh 21.02.19. 3eMieycTpoiicTBO
[IpoTokoin Ne kypc 1, 1 cemectp

OT « »12.20 1.
3aB. IIUKJIOBOU
KOMUCCHU

YciaoBus BbINOJHEHUS 3aJaHUA

Ba,I[aHI/IC BBITIOJIHACTCA B y‘Ie6H0ﬁ ayaAuTOpUn MakcumanbHOe BpCM:A BBIITOJIHCHUA 3aJlaHUA 45 MHHYT

3aganue

1. Haiimure KOpeHb ypaBHEHHUS:

x-2
25l L8 T 05 g (14x)=2; 2cosX=3; VA —5x=3
5 57 T 2 5 3

2. Pemmre HepaBeHCTBO: log (2-x)>-1

3. Iloctpouts rpaguk QyHKIUU: y=1rgx+1

4. Ha OeH30K0JIOHKE OJIUH JIUTP OeH3nHA cTOUT 52 pyosst 60 koneek. Boaurens 3amun B 6ak 30 1utpoB
OeH3MHa ¥ Ky OyTBUIKY BOJIbI Ha 85 py6aeil. Ckoabko pyoseit ciauu on noiaydut ¢ 2000 pyGieid?

x=2y+4z=0
5. Pemnth cucremy ypaBHeHudt <3x—2y+5z=35
2x—4y+5z=-3

6. IlepeBecTu KOMITJIEKCHOE YUCIIO B MTOKa3aTeabHyl0 GopMmy z=-2+ 2i3

« » 20 1. Cocrasun npenogasarenb: [Ipocsuposa O.1.
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Ne Tect 3a 1 cemecTp OTBET
1. (1 1 2) 5 8
Berunenuts | —+— [+ —
18 9) 48
2. -15
Brpruuciuts (\/E -J18 X\/g ++/18 )
3. 75 .72 1
Beruucnuts -
4. 0,6
Beruucnuts m
5. 2
Beraucnnts log , ; 0,09
6. 100
Beruncute 47'°%"°
7. 2
Beruuciuts log (8 —log 2+ log (9
8. 0,79
Haiiti sin o, eciu cosax =0,61, « € [ yvemsepmu (10 0,01)
9. . 5 6 -11
Haiinnre kOpeHp ypaBHEHUS: — ;x = 7;
10. 3
Haiigure kopeHb ypaBHEHUS: — 6(9 - 5x) =9x+9
11. . . —6x+21 7
Haiinute HanbonbIINi KOPEHb YpaBHEHUS: X = 10
12. -24
Haiite KOopHHM ypaBHEHHs: x° —24 = —5x B OTBET 3alMIINTE X, - X,
13. 3
Haiinurte kopenb ypaBHeHus: +v69 —4x =9
14. 10
Haiiiire KOpeHb ypaBHEHHS: log ; (-3 +x)=1
15. b3 20
Haitnure kopeHb ypaBHEHUS: 2005[3x + gj =—1 (OoTBeT B rpajycax)
16. x<3
Pemmte HepaBeHCTBO: — 3(2x + l) <-T7x
17. * 1 x>3
Pemnre HepaBeHCTBO: | — | < —
(3) 27
18. 172 0,5
Haiinure kopeHb ypaBHEHHUS: [7j =343*
19. 1,68
Haiigure kopens ypaBaenust 5° =15 (10 0,01)
20. [0:7]
Pemute HepaBeHCTBO: X~ —7x <0
21. | Pemmre Hepasencrso: log,(x—5)<3 (5:13]

Kpurepun onenuanna 10 -13 «3» 14-17 «» 18-21 «5»
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3aganus Qi MOATOTOBKH K 3K3aMeHY 10 MaTeMaTHKe 3a 2 ceMecTp

1) YMerh HaxoauTh Tipeied GYHKIUU B TOUKE, IPH CTPEMIICHUU K OECKOHEYHOCTH, 3aMeuaTelIbHbIC
TIPEICITbI

2) YMeTh onepupoBaTh MOHATUSMU: TIEPBask M BTOPAs MPOU3BOIHAS, YMETh HaXOIUTh MPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUH, YMEHHE BBIYUCIATH MPOU3BOJHYIO CYMMBI, YaCTHOTO M TPOU3BEICHUS;
UCTOJB3ysl CIPABOYHBIC MaTepHajbl; TEOMETPHYCCKHH W (U3NYECKUH CMBICI TPOU3BOIHOM,
HAXOJIUTh YpPaBHEHHUE KacaTeIbHOW K rpaduky (QyHKIUH, WCCIEIOBATh B MPOCTCUIIMX CIydasx
(GyHKIMKN HA MOHOTOHHOCTB, HAXOAUTh HAHOOJbIlIEE U HAUMEHbIIEe 3HaUeHNUEe (YHKIUIH; CTPOUTH
rpadKd MHOTOWIECHOB C WCIIOJNIb30BAaHUEM alapara MaTeMaTHYECKOTO aHaIn3a; MPHUMEHSTh
MIPOU3BOJIHYIO MPH PEIICHUY 33/1a4 Ha JIBIYKCHHE; PEelIaTh MPAKTHKO — OPUETUPOBAHHBIC 33/1a4K HA
HauOOJIbIlICe ¥ HAMMEHBIICEe 3HAYCHUS, a TaK K€ 3aJaud Ha HAXOXKICHUE IyTH, CKOPOCTH M
YCKOPEHUS;

3) YMeTh onepupoBaTh MOHATUSMH: IIEPBOOOpa3HAs, ONMPEASIICHHBIN HHTETPajl; YMEHHE HaXOIUTh
TUIOIIAN U 00BbEMBI (GPUTYP C TIOMOIIBIO HHTETPAJIa;

4) YMeTh OnepupoBaTh MOHATUSAMH: CIYYalHBIA OIBIT, U CIydailHOE COOBITHE, BEPOSTHOCTh
CITy4aifHOTO COOBITHSI; YMEHHE BBIYUCIISITH BEPOSITHOCTD C MCIIOJIb30BaHUEM I'pa)UIeCKUX METOJIOB;
NPUMEHATH (OPMYIBI CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy TOIHON BEpOSTHOCTH,
dbopmyny bepnymnu, xomOuHaTOpHBIE (aKThl U GOPMYIBl TPH PELICHUU 3a/ay; OIECHUBATh
BEPOATHOCTH pPEATbHBIX COOBITUH; 3HAKOMCTBO CO CIYYallHBIMU BEIMYMHAMH; pacrpeiesieHue
CIlyJailHOM BENWYHMHBI, MaTeMaTW4YeCKOoe OXKUAAHWE, JUCHEePCHUs W CpelHee KBaJIpaTUYHOE
OTKJIOHEHHE CIIyYalHOW BEJTMYUHBI

5) YmMerp omepupoBaTh MOHATHUSAMHU: TOYKa, MpsMasi, MIOCKOCTh, OTPE30K, JydY, MJIOCKHHA Yrod,
MPOCTPAHCTBO, IBYTPAHHBIN YroJI, MHOTOTPAaHHBIM Yroj; TepeceKaroluecs, napajielbHble U
CKPEIMBAIOIINECS TPSIMBIE; MMAPAIEIbHOCTh M TMEPHeHIUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
Yrojl MEXAy NpPSIMBIMH, YTOJd MEXIy MPSMOH W IUIOCKOCTBIO, Yroll MEXAY TUIOCKOCTSIMH,
paccTossHAE OT TOYKH JO IUIOCKOCTH, PAcCCTOSHUE MEXIY NPSMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMU; yMETh HCIIONIb30BaTh IMPH pEHICHUH 3a/ad H3y4eHHbIe (aKThl M TEOPEMBI
TUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

6) VYMeTh onepupoBaTh TOHATHUSMH: MHOTOTPDAaHHUK, CEUYCHWE MHOTOTPAaHHHKA, KYO,
napaieNienurel, Mpu3Ma, mupaMuaa; Gurypa u MOBEpXHOCTh BPAICHHS, IMIIMHAP, KOHYC, IIap,
chepa; cedyeHus QUTyphl BpalleHHs; IUIOCKOCTh, Kacaromasics cdepbl, MIIWHApPA, KOHYCA;
IUIOIIAJh TOBEPXHOCTH MHUPAMUABI, NPU3MbI, KOHyca, LWIMHApPaA, cdepbl; o0beM KyoOa,
NPSIMOYTOJIBHOTO  TTapaJUIelieuIieia, MUPaMUIbl, MPHU3MBI, IMIUHIPA, KOHyca, IIapa; yMEHHUeE
n300pakaTh MHOTOTPAHHUKH W Tella BPAIICHUS, UX CCUCHHUS OT PYKH, C IMOMOIIbIO YEPTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCICTB;
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7) YMerb omepupoBaTh MOHSTHUSAMU: MPSIMOYTOJIbHASsI CUCTEMa KOOPIWHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOpPAMHATHI BEKTOpPA, CKAIIPHOE IPOMU3BEICHHE, YIOJ MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEIEHHE BEKTOpPa Ha YHWCIO; HAXOAUTh C IOMOINBIO HM3YYCHHBIX (opMyn
KOOpJMHATBl CEPEeIUHBl OTPE3Ka, PACCTOSHHUE MEXAY TOYKAMHU; YMETh BBIOMPATh MOIXOASIIUI

H3y‘IeHHBII>'I METO OJIA pCIICHUSA 3ada4u;

1.HaiiTn npou3BoaHy0 GyHKIHN: 1.1y= e"(x2 —4x) y= 2’“( : —2)
12 y:smx+2 y=e :3
COS X e

2. Haitrn marerpan: 2.1 [(2x' —3+4sinxhx ;  [(3x2 - 3x+4e" Jix

2.2 IM J.%/(Z—sinx)z-cosxdx

3sin x—1

3. [Ipusio:xeHune NPOU3BOIHOIA:

_ .3 2
3.1.MccreoBaTh Ha MOHOTOHHOCTH M TOUKH SKCTpeMyMma gyrkmro; Y = % +0%

3.2.Haiitu HauGonbliee 3HaueHne GYHKIUU HA OTpe3ke: y =2x" —9x° +12x—-2 xe [O; 3]

4. Hajitu muiomaab GUrypbl orpaHnYeHHOH JIMHUSIMU

— _ 2 _
41 y=sinx, x:_g, xz%ﬁ 4.3 y_1§x X2, y=0
42 y=9-x°, y=0 4.4 y:;, x=1, x=5

S. I'eomerpuyecknii U pusHIeCKUl CMbICJ NPOU3BOAHON GYHKIMH U HHTErpaJia

5.1.Haiitu yrnoBoii koappuuueHT kacaTelbHON K rpaduKy (yHKIHMH, y=de’, X, =0

5.2. CocTaBUTh ypaBHEHHUE KacaTelbHOH K rpaguky QyHKIuH — y = x° —2Xx, X, =2

5.3.HaiiTu CKOpOCTh IBM>KEHHSI MaTEPUAIIBHON TOYKH, B KOHIIE BPEMEHHU [, €CJIM 3aJjaH 3aKOH

1
JIBUKCHUS S(t) =Inzt, t= gC@K

5.4.Bb4UCANTD MyTh NPOMIEHHBIHN TEIOM 32 TPOMEXKYTOK BPEMEHU [t1 , tz], €CJIN U3BECTEH 3aKOH

W3MEHEHUS CKOPOCTH JIBUKEHUS U(t) =12t —3t* OT Hayvaja IBMKEHUS 10 OCTAHOBKU

6. PerunTh 321244 110 reoMeTpuU
6.1 B mpsMom napaenenueae CTOPOHBI OCHOBaHHs 3 U 6 00pa3yloT Mexay coboii yroa 30°.

bokoBas moBepxHOCTh napasuienenunena papHa 24. Haiitu ero oobem.

6.2 Anodema npaBUIBLHON YETHIPEXYTOIHHOW MUPAMU/IbI paBHA 4, CTOPOHA OCHOBaHHS 0.
Haiitu miomans 00KOBO# MOBEPXHOCTH MUPAMUIBI.

6.3 PasBeptka mumHApa umeet pasmepsl 10 u 12cm. Haiitu miomaas 00KoBOI MOBEPXHOCTH

ATUHAPA.
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6.4 Bricora konyca paBHa 10, muomanb ocHoBanus 1277 . Haiiti o0beM KoHyca.

6.5 OO0bem mapa 2887 . HaiiTu momaas MOBEPXHOCTH IIapa.

6.6 HaiiTu ckansspHoe MPOU3BEICHUE BEKTOPOB d = (2; 4, 1), 6= (3; 5; 7).

6.7 Haiitu nmuny Bektopa AB, ecmu A(—3; 4, 7), B(=2 -1 4).

6.8 Tlpu KaKOM 3HaYECHUU X BEKTOPBI d = (x; 3; 4), 6 = (5; 6; 3) MEePIEHAUKYIISIPHBI?

6.9 Haiitu koopArHATHI CEpeIMHbI OTpe3Ka AB, rae A(S; 5; 7), B(3; 1; —1)

7. HaiTh BepOATHOCTD CJIYYAMHOT0 COOBITHS.
7.1 HWrpanbHyro KOCTh (KyOuK) Opocwin oauH pa3. KakoBa BepOSTHOCTh TOTO, YTO BHITAJIO
0oitee 304KOB?

7.2 B cnyyallHOM OSKCIIEPUMEHTE CHUMMETPUYHYIO MOHETY OpocaroT aBaxibl. Haiinure

BEpPOSTHOCTH TOT'O, YTO 00a pa3a BBIMAAET OpPEJl.

7.3 B cOopuuke 6uneroB no ¢usuke Bcero 20 6uneToB, B 6 U3 HUX BCTPEYAETCS BOIPOC IO
orntuke. Haligute BEpOsSTHOCTH TOTO, YTO B CIIy4allHO BBIOPAHHOM Ha 3K3aMEHE OwiieTe
HIKOJILHUKY HE BCTPETUTCS BOIPOC 00 OITHKE.

74 B cpeanem u3z 100 apOy30B, NOCTYNHMBIIMX B MpoJaxy, 35 Hecmensix. Haiimute
BEPOSITHOCTh TOTO, YTO OJMH KYTUICHHBIA ap0y3 OKaXKETCS CIIEIbIM, HE CTIEeNIbIM?

7.5 HekoTopblil ONBIT MPOU3BOIUTCS 8 pa3, BEPOSITHOCTh MOSBIECHUS OIbITA TOCTOSHHAS

BennunHa U paBHa 0,6 KakoBa BEpOSTHOCTb, YTO COOBITHE TPOU3ONAET POBHO S5 pa3?

7.6 HaiiTu MaTeMaTnyeckoe 0’KMJIaHUE U CPEAHEE KBAIPATUYHOE OTKJIOHEHUE CIy4aillHOU

BCJIMYHHBI, €CJIM OHA 3aJaHa 3aKOHOM pPaCIpCaACIICHHUA:
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[TpumepHbie OueTsl 2 cemecTp

I'AIIOY CO «KpacHoy(puMcKHil arpapHbIil KOJUIEIA»

YrBepxaar:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 1 3aMECTHUTEIb
3aceJaHuM LIMKJIOBOM JUpEKTOpa 1o
KOMUCCHH, [0 TUCHUIUIMHE: MaTeMaThKa yueOHoit paboTe
€CTECTBEHHO-HAy4YHbIX orT « »12.20 r.
JTUCIUTUTIH cnenuanbHocTh 21.02.19. 3emiieycTpoiicTBO
[TpoTokon Ne kypc 1, 2 cemectp

or «_»12.20 1.
3aB. IIUKJIOBOH
KOMHCCHH

YciaoBus BbINOJHEHUS 3aJaHUA

3a,Z[aHI/Ie BBIIIOJIHACTCA B y‘le6H0ﬁ AyIUTOpUHA MakcumanbHoe BPCM: BBIIIOJIHCHUA 3aIaHUA 45 MHUHYT

3ananue
1. Haiinute npousBogHyto GpyHKkuuu: y = ¢ :3
e
2
x“dx ;
2. Haiitu unTerpan: X +2=t
P J‘ x*+2 ( )

3. HccnenoBaTh Ha MOHOTOHHOCTh M TOUYKM BKcTpemyma (yHkuuu. Halitm skctpemyMm (yHKUIMN
y=2x">-8x

. . 1
4. HaiiTu ruiomaas GUrypbl OrpaHi4eHHON JIMHUSAMU: y = ——, x=—4, x=-2
X

5.Haiftu yrnoBoii koadduuueHT KacarenbHOM K rpaduky QyHKIuM y = f (x), B TOYKE X,

y=3x2, x, =1

6. Pemiuts 3anauy: [Inomane noBepxnoctu kyda 150. Haiitu ero oobem.

7.Pemnth 3amauy: B ciaydallHOM 3KCIepUMEHTE CUMMETPUUYHYIO MOHETY OpocaroT aBaxabl. Haiimute
BEPOSITHOCTH TOT'0, YTO 00a Pa3a BbINAJET PEIIKa.

8. HaiiTu MaremaTnyeckoe OKUJIaHUE U CPEAHEE KBAAPATUYHOE OTKIOHEHHUE CIy4ailHON BEJIMYUHBI, €CITU
OHa 3a/1aHa 3aKOHOM PacCIpeaeIeHUs:

X1 |2 |4]|5
P101]03|n]|02

« » 20 T. CocraBun mnpenonasarens: [IpocsupoBa O.U
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I'AIIOY CO «KpacHoypumckuii arpapHbIii  KOJJIETR»

Paccmotpeno Ha
3ace/laHuy LIUKIJIOBOM
KOMUCCHH,

IO JAMCIUITIINHC!

MaréMaTukKa

3K3AMEHAIIMOHHBIN BUJIET Ne 2

€CTECTBEHHO-HAyYHBIX
JTUCLUTLIUH

ITpoTokomn Ne

or «_ »12.20 r.
3aB. IIUKJIOBOH
KOMHUCCUU

KypC

1,

cnenuanbHocTh 21.02.19. 3emieycTpoicTBO
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T.

YciaoBus BbINOJHEHUS 3aaHUA

Ba,I[aHI/IC BBITIOJIHACTCA B y‘Ie6H0ﬁ ayaAuTOpUun MakcumanbHOe BpCM:A BBIITOJIHCHUA 3aJlaHUA 45 MUHYT

3aganue
" 3x+4
1. Haligute mpon3BOIHYIO PYHKIIMHA: Yy = N 5
— X
" sin xdx
2. Haiitu unTerpai: '[2— (cos X = t)
cos“x+9

3. Haiitu HanGosblee 3HadyeHne GyHKLINUU Ha OTPE3KE X € [a; 6]

y=2x"-9x*> +12x -2

xe[O; 3]

4. Haittu muiomaab GUrypsl orpaHMueHHON JTMHUAMU:

y:6x—x2,

y=0

5. CocTaBUTh ypaBHEHHUE KacaTeJbHOU K rpaduky QyHKIMH y = f (x) 6 Mmouke X,

y=x3—2x, X, =2

6. Pemnth 3amady: BbicoTa mpaBUIBHONM YETHIPEXYrOJIBHOM NUpamMuabl 12, ctopoHa ocHoBanus 8. Haiitu

00BbeM MUpPaMU/IBbL.

7.Pemmnts 3amauy: Jlena nBaxkabl OpocaeT urpanbHbIi KyOuk. B cymme y Hee Beimasno 11 ouxos. Haitnure

BCPOATHOCTH TOT'O, YTO IIPpHU BTOPOM 6p001<e BBINAJIO0 6 OYKOB.

8. Haiitn MmaTreMaTudeckoe OKNJaHUC U CPCAHCC KBAAPATUIHOC OTKJIIOHCHUC cnyqaﬁHoﬁ BCJIIMYHHBI, €CIIN

OHa 3a/laHa 3aKOHOM pacCIpCaciICHusd:

X112 |4 |68
P103]01|n|02
« » 20 1. Cocrasuin npenogasateins: [Ipocsuposa O.U.
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KpuTtepun onieHMBaHus HA IK3aMeHe.

B sx3aMeHanmoHHbIX Ouierax 3a 2 cemectp conaepxkurcs § 3aganuil. OneHka
«5» BBICTaBISETCA 3a 7 TMPAaBWIbHO pPEUICHHBIX 3aJaHHUid, OLEHKa «4»
BBICTABJISICTCSA 32 6 NMPABWIBHO PEIIEHHBIX 3a/1aHUs, OLICHKA «3» BBICTABIIIETCS 3a

1 — 5 npaBUIIBHO PEIICHHBIX 33/ IaHUMH.

CTyeHT NOKeH YMETh OINEepUpOBaTh MOHSTHSAMHU: METOJ J10Ka3aTelIbCTB,
QITOPUTM  pEIIEHUA  3aJay; ONpeleJeHUue, CBOMCTBO, JOKAa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH;

yMeHHE (QOpMYyJIUpPOBaTh OOpaTHOE U MPOTUBOIOJOKHOE  YTBEP)KIEHUE,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; MPOBOAUTH JOKA3aTEIbHbBIEC PACCyKICHUS

IIpU pCHICHNUHA 3a/1a4, OLICHUBATH JIOTHYCCKYIO IIPAaBUJIbHOCTD paCCY}KIIGHI/If/'I
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Ne OTBET
Hrorosblii TecT 3a 2 cemecTp.

1 a= (1 3;—5) U 6= (— 2;—3) TOTJ]a CKAJIIPHOE MTPOU3BEIEHUE PAaBHO -11

2 | 11x+2y-7=0, Torna yrioBoi K03 hUIIMEHT MPSAMOI paBeH -5,5

3 Mperen by [ x* —4x+8 I 9x* —4 I sin 15x -5

}gl 2—x xl?6x2+2x+l }gl —5x 15 -3

4 | Haiitu y'(l), ecmn y=(x>+7)-Inx y=12+2x%-3x’ 8 -3
Haiitu y'(0), ecmn y = (1-17x)" y =15arctgx 204 15

5 | Bropas npomsBogHas y" GyEkmum y = 23 + 7x — 14x° -28
Haiitu yrioBoit ko3 GuimenT kacatensHoil B Touke x, =2, y =25—-16x+9x” 20
Haiitu ckopocTh IBMKEHUS TOYKHM B KOHIIE 2 CEKYH/IbI, €CJIM TOYKA ABUKETCS 110 11

1 1
sakony s(t)= §t3 + 5t2 +5t+7

8 | Haiitu 3HaueHue pyHKIMU B TOUKE MAKCUMYM WJIM MUHHUMYM; HauOOJIbIIEE UITU -10 -11
HaWMEHbIIIEE 3HAUCHHE (PYHKIIMU HA OTPE3KE [0;2], ecmn y=2x" —9x> +12x—15 -15 -10

9 2 16
Boruncnuth J. 6x>dx

0

10 | Haittu nnomans Gurypsl, orpaHHYeHHOM THHHAME y = x° — X, Xx=1, x=0, y=0 0,25

11 | Haiitu nyTh, NpONMAEHHBIN TOYKOM 32 3 CEKYH/Ibl, €CIIM CKOPOCTh MaTE€pHAIbHOU 18
TOYKH, IBIKYIICICS NMPSIMOIUHENHHO, paBHa V = -2 49

12 | B notepee yuactByet 700 6uneToB, u3 Hux BeIMTpeIIHEIX 100. KakoBa 6 086
BEPOSATHOCTb, YTO KYIUIEH, IPOUTPHIIIHBIA OHIeT 77
N3 100 yuamuxcs B knacce 20 cnenanu npuBuBku. Haynauy BeIOMparoT yuyeHHKa. 0,2
KaxoBa BeposITHOCTB, UTO BHIOpaIM YUeHHKA, KOTOPOMY OblIa cjiejlaHa IpUBHBKA
KaxoBa BepOsITHOCTh MOSIBIIEHUSI OJTHOTO U3 1)HECOBMECTHBIX COOBITUI A 1 B 0,8
2) He3aBUCUMBIX cOObITHI A 1 B, eciiu p(A) =03 ; p(B) =0,5 paBHa 0,15

13 | 3akoH pacrpeneneHus BEpOSATHOCTEN AUCKPETHOM CaydailHON BEIHMUMHBI X UMEET 0,5
Buj. Haiitu p, M(x), J(x) X416 |9 6,2

plp|01]04 5,56

14 | [Inomans moBepxHOCTH KyOa 294, Torna ero o0bEM = 343
[IpssMoyronbHBIN Napasuienenune] IMeeT pa3Mepbl: AJIMHA 22¢M, IIUpUHA 8CM, 1200
BbicoTa 20cM. Haiitu ruomaas 60KOBOM MOBEPXHOCTH, 00bEM NapaJulesenuIeaa 3520
BricoTa npaBUIIBHOM YETBIPEXYTOJIBHON TUPaMUbl 25CM, a CTOPOHA OCHOBAHHUS 1200
12cm. Haiitu 00beM nupaMubl.

15 | OceBoe ceyeHne NUIMHIPA KBaapaT co cTopoHoil 12cm. Halitn miiomans noiaHon 216
MMOBEPXHOCTH IMIMHJPA U 00BEM IIIMHAPA (YUCJI0 77 B OTBET He MUCATH ) 432
O6pa3yromias konyca paBHa 313cm, BeicoTa KoHyca 312cm. Haittu mtomanb 7825
OOKOBOI1 MOBEPXHOCTH KOHYCa, 00beM KOHYca (YUCJIO 77 B OTBET He MUCATH ) 65000

16 | Haiiti 006EM 11apa pagaumycom 9cm, IIomaab MOBEPXHOCTH mapa (YMcI0 7 B 972
OTBeT He MUCcaTh ) 324
[Tap paguycom 72cm nepeauBarOT B MIAPUKU paguycoM 12cM.CKOIBKO MOTYyYUTCS 216

11apUKOB?

Kpurepun onenuBanust 8 —10«3» 11 -13 «d» 14 -16 «5»
Herounble OTBETHI OKPYTJIIEM JI0 COTHIX
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