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PaGouast mporpamma coctaBjieHa Ha OCHOBE:

—  T[puUMEpHOM  pabodeil  mporpaMmbl  00IIEOOpPA30BATENBHON  AUCHUILIAHBI
«Marematuka» Uit TOpo(EecCHOHANBHBIX  O0pa30BaTeIbHBIX  OpraHHU3aluH,
YTBEPKJICHHOM Ha 3acenannu CoBeTa MO OLEHKE COJEp)KaHHUS M KauyecTBa IMPUMEPHBIX
pabouux mporpaMMm o00IIe00pa30BaTEIBLHOTO M COLUAIBLHO-TYMAHUTAPHOTO IIMKJIOB
cpenHero npodeccuoHanbHOr0 oopazoBanus, mpoTokoa Ne 14 ot «30» HosiOpsa 2022 r.
(MUPIIO),

— (enepanbHOro TroOCYJapCTBEHHOIO CTaHJAapTa CpPEeJHEr0 MNpOQecCHOHATBHOIO
obpazoBanus s YITIC 21.00.00 u mpoduns npodeccnoHanbHOro 00pa3oBaHUs
CHEUUAIbHOCTEN MO MPOrpaMMe MOJATOTOBKHU CIELMAIIMCTOB CPEAHETO 3BE€HA CPEIHETO
npodeccuonansuoro odpazosanus (IITICC3 CIIO),

— ¢ yuerom PabGoueii mnporpamMmbl BocnuTaHus 1o crneruaibHoctu  21.02.19
3eMJIeyCTPOUCTBO
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1. OBIIAA XAPAKTEPUCTUKA PA}BO‘IEI\/JI I[TPOI'PAMMBI
OBILIEOBPA3OBATEJIbHOUN JUCLUIIJIMHBI

MareMaTHuKa

1.1. Mecto AUCHHUILIMHBI B CTPYKTYpe npogeccuoHAIBHOM
o0pa3oBarteabHoil mporpammbl CIIO:

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

1.2. llesn u muIaHUpyeMble pe3yJIbTAThl 0CBOEHUS TUCIUIJIMHBI:

1.2.1. Heanb AucCUMIIAHBI

Conepxanue MmporpaMmbl 00IIE00pa30BaTENbHON TUCHUILUIMHBL «MaTtemMaTuka
HaMpaBJICHO Ha JIOCTHKEHUE pe3yJIbTaTOB €€ U3Y4YeHUsI B COOTBETCTBUHM C
tpeboBanmsimu @I'OC COO c¢ yuerom mpodeccuonanbHoi HampasiaeHHocTd PI'OC
CIIO.

1.2.2. Il;ianupyemblie pe3yJibTaThbl OCBOCHHUS 001e00Pa30BaATEJIbHON TUCHHUILIMHBI
B coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AucuIuIMHa uMmeeT npu popmupoBanuu u pazsutuu OK u T1K.

IlnannpyeMbie pe3yJabTaThl 00yUeHUsI
O0mme KOMIEeTEeHINHA

OO0mmue JducuuniuHapHbie

OK 01 Bsibupats - TOTOBHOCTh K TpPYAY, OCO3HAHHE |-BIaJ€Th METOJAMH JOKA3ATECIHCTB, AITOPUTMAMHU
CrocoOBI penIeHuUs [EHHOCTH MacTepCTBa, TPYAOIIO0HE; pelieHus 3a1aq; yMeHue GopMyIupoBaTh

3aaa4 - TOTOBHOCTb K AKTHBHOM JACATCIBHOCTH | ONIPCACIICHUA, AKCUOMBI U TCOPEMBI, IPUMEHATDH UX,
npodeccruoHaTbLHOM TEXHOJIOTHUYECKOMN " COIMAIBHOM | MPOBOAUTH JOKa3aTeIbHbIE PACCYKIEHUS B X0/1€
JIESITeIIBHOCTH HaIpaBJICHHOCTH, CIOCOOHOCTD | pelleHus 3a/1ad;

MIPUMEHUTEIIBHO K WHUIIUUPOBATDH, TJIaHUPOBATH 1 | - YMETh OICPpUPOBATH MMOHATHUAMU. CTCIICHD YUCJIa,
pa3JIMIYHbIM CaMOCTOATCIIBHO BBIIIOJIHATH TaKyto norapmi)M qyunciia;, YMCHUE BBITIOJIHATH BBIYUCIICHUEC
KOHTEKCTaM JIeSITeITbHOCTb; 3HAYCHUH 1 IPeoOpa30BaHuUs BRIPAXKCHUN CO

- UWHTEpeC K pasnuuHbIM  cepaM | creneHsaMu u torapudmamu, mpeodpa3oBaHusL

PO eCCUOHANTBHON JeSITEIbHOCTH, JPOOHO-PAIMOHATBEHBIX BRIPAYKCHHI;

OBajicHHe YHUBEPCAIBHBIMHA YUCOHBIMH | - YMETh OTIEPHUPOBATH TOHATHSIMU: PallHOHAIBHBIC,
MO3HABATEIILHBIMU JICHCTBHAMMU: HppaIMOHANBHBIC, TOKAa3aTeIbHEIC, CTCIICHHEIC,

a) 6a30BbIC JTOTHYCCKHUE JICHCTBUS: JOTapU(PMHUYCCKIE, TPUTOHOMETPHUYCCKUC

- CaMOCTOSTeNbHO (OPMYIHPOBATh | | ypaBHEHHS U HEPABEHCTBA, X CUCTEMBbI;
aKTyaJIU3UpPOBaTh po0emy, | - yMeTh ONepUpPOBaTh MOHATUAME: HYHKIIHS,
paccMmarpuBarth €€ BCECTOPOHHE; HenpepbIBHAsT GYHKIIHS, TPOU3BOIHAS,

- yCTaHaBJIMBATh CYLIECTBEHHBIH | IepBO0Opa3Hasi, OnpeeIeHHbII HHTErpaj;, yMETh
NPU3HAK WJIK OCHOBaHHS JJIsl CPAaBHEHUSI, | HAXOUTh MIPOU3BOIHBIC JIEMEHTAPHBIX (HYHKI[HI,
KJTacCU(PUKAIN U 000OIICHHUS, HCIIOJNIB3YS CIIPABOYHBIE MaTepHaIbl; UCCIEOBAThH B
- ONpeieNsATh UEIU  JEATCIBHOCTH, | MPOCTEHIINX cliydasiX (YHKIIUUA HA MOHOTOHHOCTb,




3aAaBaTb IMapaMeTpbl U KPUTCPHUU UX

JIOCTHIKEHHUS;

- BBUIBIATH  3aKOHOMEPHOCTH |
NPOTHUBOPEYHSI B  PACCMaTPUBAEMBIX
SBJICHISIX;

- BHOCHTH KOPPEKTHBEI B NIESTCIHHOCTD,
OIICHUBATH COOTBETCTBHE PpE3YIbTaTOB
[eNsIM, OIICHWBATh PHCKH IOCIEIACTBHU
JIeSITCIILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TPU
pellICHUH )KU3HECHHBIX IPOOIeM

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

HCCIIEI0BATEIbCKON u NIPOEKTHOM
NESATETPHOCTH, HABBIKAMHU pPa3peIICHUS
npobiem;

- BBISBJIATH
CBS3M W
BBIJIBUTATh
HAXOUTh
JIOKa3aTeNbCTBA
3a/1aBaTh
pelIeHus;
- aHaJM3UpOBaTh TOJyYEHHBIE B XOJE
pemeHus 3a1a9u pe3yIBTATHL,
KPUTHICCKH OIICHUBATh nux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHCHUE B HOBBIX YCIIOBHSX;

--  yMeTh TMEPEeHOCHUTh 3HAHHUI B
MO3HABATENIFHYID WM IMPAKTHYCCKYIO
00JIaCTH KU3HEACITCIBHOCTH;

- yMEThb HWHTETPUPOBaTH 3HAHHS
pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIABUraTh HOBBIC HIICH, MpPEIarath
OpPHUTHHAJILHBIE TIOAXO0/IbI H PEIICHHUS;

W CIHOCOOHOCTh WX HCIOJIb30BaHUSA B
MMO3HABATEIHHOMU u COIMaNbHOM
MpaKTHKe

MIPUYUHHO-CIIEICTBEHHBIE
aKTyalnu3upoBaTh  3ajady,
TUIIOTE3Y €€  pEeUICHHs,
apryMEHTBI JUIsL
CBOUX YTBEPKICHMUIA,
napaMeTppl U KpUTepUu

us3

HaXOJUTh HAaNOOJIbIINE U HANMEHBIINE 3HAYCHHS
(YHKIMHA; CTPOUTH Ipa) KM MHOTOUWICHOB C
HCTIONB30BAaHKEM aIlllapaTa MaTeMaTHIeCcKOro
aHaIN3a; IPUMEHATH IPOM3BOAHYIO IIPH PELICHUH
3aja4 Ha JBIDKCHUE; PEIIATh MIPAKTHKO-
OPHEHTHPOBAHHbIC 3aJja4l HAa HAHOONBIINE U
HaMMEHbIINE 3HAYCHUS, HA HAXOXKICHUE ITyTH,
CKOPOCTHU M YCKOPEHHUS;

- YMETh ONIEPUPOBATH MOHATHIMU: PALlUOHATIBHASL
GyHKIMA, TOKa3aTenbHas GYHKIMS, CTeTIeHHAs
¢byHKIMs, Torapudmudeckas GyHKIHS,
TPUTOHOMETpHUeCcKHe GYHKINHU, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTDH IpaduKy H3yUEHHBIX
(yHKIHH, HCTIOTB30BATh TPAPUKH MIPH U3yICHHH
MIPOILIECCOB M 3aBHCUMOCTEH, TIPH PELICHUH 3a/1a9 U3
JpYruX y4eOHBIX IPEIMETOB U 3a7a4 U3 PeaIbHOM
KHM3HU; BBIpakaTh GOPMYIaMHU 3aBUCHMOCTH MEKIY
BEINYNHAMUY;

- YMETh PeIIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOIH U YacTH, Ha
JBIDKEHHE, pab0oTy, CTOMMOCTh TOBApPOB U YCIIYT,
HaJIOTH, 3aJ]a4¥ U3 00JIaCTH yIPaBJICHUs JIUYHBIMU U
ceMeiHbIMU (DMHAHCAMU); COCTABIIATH BBIPAKEHHS,
yYpaBHEHHMS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO
3aJ1a4u, UCCIIEJ0BaTh MOJIyYeHHOE peIlleHHe U
OLICHMBATh MPaBIONOJ00HOCTh PE3YIIBTATOB;

- YMETh OTIEPUPOBATH MOHATHAMU: CPEAHEE
apudmMeTHIecKoe, MenaHa, HanoobIee U
HaMMeHbIIIee 3HaYEeHUsI, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO HAabopa; yMeTh
N3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIHIO,
HpeCTaBICHHYIO B TabIHIax, Ha JUarpaMmmax,
rpadukax, OTpaKarIIy0 CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUIL; IPEICTABIATh HH(POPMAILIHIO
C TIOMOIIBIO TAabJIHII U TUarpaMM; UCCIIeI0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM IpapUIecKuX METOJIOB U
JJIEKTPOHHBIX CPEJCTB;

- YMETb OTIEPUPOBATH MOHATHAMU: CITyJalHBIN OIBIT
U caydaifHoe coObITHE, BEPOATHOCTD CIIy4aifHOTO
COOBITHS; YMEHHE BBIYHCIISATH BEPOSITHOCTD C
HCTIONIb30BaHNEM I'PaUUECKUX METOJIOB;
MIPUMEHSATH (HOPMYIIBI CIIOKEHHUS M YMHOXCHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYITBI
MIPH PEUICHNH 3a/1a4; OIICHUBATh BEPOATHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO CO CIIy9alHBIMHU
BEJIMYMHAMH; YMEHUE NPUBOAUTH IPUMEPHI
MIPOSIBJICHHUS 3aKOHA OOJBIINX YUCEN B IPHUPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSAX;

- YMETbh ONIEPUPOBATH MOHATHUIMHU: TOUKA, IpsMasi,
IUIOCKOCTB, ITPOCTPAHCTBO, IBYTPAaHHBIA yIol,
CKpPELIUBAIONIUECS MPAMbIE, TapaJIeIbHOCTh U
MIePIEHANKYIISIPHOCTD HPSIMBIX M TUNIOCKOCTEH, YToJl
MEXY MPSIMBIMH, YTOJI MEXy IPSMOI 1
IUIOCKOCTBIO, YTOJI MEXIY INIOCKOCTSIMH,
PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKAY IUIOCKOCTSIMH;
YMEHHE HCIIOIb30BaTh PH PEIICHUN 3a1a4
n3ydeHHbIE (DAKTHI U TEOPEMBI INIAHUMETPHH;
yMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaIoIIEro MHUpa;

- YMETh ONIEPUPOBATH MOHSATHIMHI: MHOTOTPAaHHUK,
CeyeHne MHOTOIPaHHUKA, KyO, napajuiesenumnes,




pu3Ma, IMpaMuaa, Gurypa u moBepxHoOCTb
BpalleHusl, IIHIMHADP, KOHYC, ap, chepa, CeYeHUs
(GurypsI BpameHus, II0CKOCTh, Kacaromasics chepsl,
LUINHIPA, KOHYCA, TUIOIIA]b TOBEPXHOCTH
TTUpaMUIbI, TPU3MBbI, KOHYCA, IIIHHAPA, TUIOMIAb
cdepsrl, 00peM Kyba, IPSIMOYTOIBHOTO
TIapaJuIeNeuIe1a, MUPaMUAbL, TPU3MBbI, IIIHHADPA,
KOHYca, [I1apa; yMEHNE H300paxaTh MHOTOTPAHHUKA
Y TMOBEPXHOCTH BPAIEHUS], UX CEYECHUS OT PYKH, C
TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
9JIEKTPOHHBIX CPEJCTB; YMEHUE PacliO3HABATh
CHUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
MIPaBUJIbHbIE MHOTOI'PaHHUKH;

- YMETbh ONIEpUPOBATH MOHATHAMU: IBHKCHHUE B
MIPOCTPAHCTBE, MMO00HBIE GUTYPHI B IPOCTPAHCTBE;
HCTIONB30BaTh OTHOIICHHE IUIOMIAAEH TOBEpXHOCTEH
1 00peMOB IMOIOOHBIX (QUTYp MIPH PELICHNH 32124,

- YMETbh BBIYHCIIATh TEOMETPUIECKHIE BETMINHBI
(mHa, yrou, mIomans, 00beM, oAb
HOBEPXHOCTH), UCTIOJB3YS M3yUEeHHbIE (OPMYJIBI 1
METO[IbI;

- YMETb ONEPUPOBATH MOHATUAMHU: NIPSIMOYTOJIbHAs
CHCTeMa KOOPAUHAT, KOOPMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BENICHHE,
YIoil MeXIy BEKTOPaMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA HA YNCIIO; HAXOANUTH C
TIOMOIIBIO U3YIEHHBIX (OPMYIT KOOPIHHATEI
CEepeIMHBI OTPE3Ka, PACCTOSIHHE MEXKIY IBYyMs
TOYKaMHu;

- YMETh BBIOMPATH MOJIXOISAIINH N3yIEeHHBIH METO
JUISL pEellieHns 3a]Ja9H, Paclio3HaBaTh
MAaTCMaTH4YCCKUC q)aKTI)I U MaTCMAaTHYCCKHUEC MOACIIN
B IIPUPOJHBIX U O6H1€CTBCHHI)IX SIBJICHUSX, B
UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI
MaTEMaTUUECKUX OTKPBITUN POCCUICKOI U MUPOBOM
MaTEMaTUYECKON HAYKH.

- YMETb OTIEPUPOBATH MOHATHAMHU: ONIpEAEIICHHUE,
aKCHOMa, TeopeMa, CIIeJICTBHE, CBOHCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIIMPOBKH;
yMeHue GopMyIupoBaTh 00paTHOE U
TIPOTUBOIIOIOKHOE YTBEP>KACHHE, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, UCIIOIb30BaTh METO]]
MaTeMaTHYECKOMN WHAYKOWUW; ITPOBOANTH
JIOKa3aTeNbHBIE PACCYKIEHHUS TIPH PELICHHUH 3a/1ad,
OLICHUBATH JIOTUYECKYIO IPABUJIIBHOCTDH
paccyXIeHu;

- YMETH OIEPpUPOBATH IMMOHATHUAMU. MHOXKECTBO,
TIOAMHOKECTBO, OTI€pAITU HAL MHOKECTBAMU,
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar AJisl OIIMCaHUs peaibHBIX ITPOLECCOB U
SIBJICHUH NIPU pELlIeHNH 3a/1a4, B TOM YHCIIE U3
JPYrux y4eOHBIX IPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBINH
rpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE
3a/aBaTh U OMHUCHIBATH Ipadbl Pa3THIHBIMU
Croco0amu; UCII0JIb30BaTh Tpadbl pH pemeHUN
3ajay;

- YMeTb CBOOOHO ONEPHUPOBATH MOHITUIMHU:
COYETaHUE, IIEPECTAHOBKA, YUCIIO COUYETAHUH, YHCIIO
nepecTaHoBOK; OnHOM HeloToHa; ymeHne
MIPUMEHSATh KOMOMHATOPHBIE (DAKTHI M PACCY>KACHUS
JUISL pellieHNns 3a/1a4;

-YMETb ONIEPUPOBATh MOHATHSIMU: HATYpAILHOE




YHCIIO0, 1IEJI0€ YHCII0, OCTATOK M0 MOAYIIIO,
palnoHaIBHOE YHCII0, UPPAIMOHAIBEHOE YHUCIIO,
MHOKECTBA HAaTYPaJbHBIX, IETIBIX, PALINOHAIBHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHNE NCTIOJIB30BATh
TIPU3HAKH JCTUMOCTH, HANMEHBIINH 0OIITHiA
JETINTEINh ¥ HANMEHbIIee 00IIee KpaTHOE, aIrTOPUTM
EBKimpa npu pereHny 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ITO3UIUOHHBIMHA CHCTEMaMHU
CUHUCIICHUS;

- yMeTh CBOOO/IHO OIIEpPUPOBATH MOHITUSMHU:
CTEIEHb C ETIBIM [T0Ka3aTeIeM, KOPEHb
HaTypaJIbHOH CTEIeHH, CTEeTIEHb C pallMOHaIbHBIM
TIOKa3aTeJieM, CTEeTeHb C JISHCTBUTEIILHBIM
(BemecTBeHHBIM) TTOKa3aTeeM, JoTrapudm Jrcia,
CHHYC, KOCHHYC W TAHI'€HC MIPOU3BOJIHOTO YHCIIA;

- YMETbh OTIEPUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJICCTBEHHOE TIPeoOpa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHCTEMa YPaBHEHUI U HEPABEHCTB,
PaBHOCHUIIBHOCTH YPaBHEHHH, HEPABEHCTB U CHUCTEM,
panuoHallbHble, UppalMOHANIBHEIE, TI0Ka3aTeNbHbIE,
CTEINICHHbIE, JIOTapUPMUIECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPaBEHCTBA U
CHCTEMBI; YMEHHUE pellaTh YpaBHEHUsI, HEPaBEHCTBA
Y CUCTEMBI C IIOMOILBIO Pa3INYHBIX IPUEMOB;
pelars ypaBHEeHUs, HEPaBEHCTBA M CHCTEMBI C
rapaMeTpoM; IIPHUMEHSTh YPaBHEHHs, HEPaBEHCTBA,
HX CHCTEMBI AJIS pELICHHUSI MATEMaTHUECKHX 3aa4 U
3aj[a4 U3 pa3In4HBIX 00JIacTel HAyKU U peabHOH
KH3HU;

-yMeTh CBOOOJIHO ONEPHUPOBATH MOHATHAMU: TpaduK
¢byHKIMH, 0OpaTHAS QYHKIUS, KOMIO3HIIUSI
GbyHKUMH, THHEIHAsS QyHKLINS, KBagpaTuiHast
GbyHKIMA, cTeneHHass QYHKIMS C LEeJbIM
NoKa3aTesieM, TPUTOHOMETpUUECKHe QYHKIIHH,
oOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH,
HoKaszaTesbHas 1 JorapudmMuueckas QyHKIHH;
YMEHHE CTPOUTH rpadMKy (QYHKIHH, BBITIOJIHAT
npeoOpa3oBaHus rpahuKoB QyHKITHI;

YMEHHE HCII0Ib30BaTh rpaduKu QyHKIUHA 115
N3y4YEeHUS TPOIECCOB U 3aBUCUMOCTEH NPH PEIICHUN
3aja4 U3 IpYTuX y4eOHBIX MPEIMETOB U U3
peanbHON JKU3HM; BBIpaXaTh (GopMmynamu
3aBUCHMOCTH MEXK/1y BEIMYNHAMHU;

yMeHHe CBOOOTHO OIIEPUPOBATH MOHITUSIMU:
YEeTHOCTH (PYHKINH, EPUOTUIHOCT (DYHKIINH,
OrpaHUYE€HHOCTh (PYHKIIMU, MOHOTOHHOCTh
¢yHKIHH, SKCTpeMyM (QYHKIMH, HANOOJIbIIee U
HauMeHblIee 3Ha4eHUs! QYHKIUH Ha IPOMEXYTKE;
yYMEHHE TIPOBOJUTH HCCIICIOBAHNE (DYHKINH;
yYMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduKH
(GYHKIMH JUTS pelieHns ypaBHEHNH, HEpaBeHCTB U
3aja4 ¢ mapameTpaMu; n300paxarh Ha
KOOPJIMHATHOW INIOCKOCTH MHOXKECTBA PEIICHNI
ypaBHEHHI, HEPABEHCTB U X CUCTEM;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITUSMHU:
TIOCIIEA0BATENLHOCTD, apu(hMETHIECKAsT IPOTPECCHs,
reoMeTpuYIecKas Iporpeccusi, 06CKOHEUHO
yOBIBaromast reoMeTprUUIeCcKas IPOrpeccusi; yMEHHE
3aJaBaTh MOCJIEAOBATEILHOCTH, B TOM YHCIIE C
TIOMOLIBIO PEKYPPEHTHBIX (POPMYI;

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




(U3MYECKUI CMBICI IPOU3BOIHOM, IIEpBOOOpa3Hasi,
OIIpe/IeICHHbI UHTETpaj; yMEHHE HaX0IUTh
acHMNTOTHI Tpaduka QyHKINH; yMEHHUE BBIUUCIATD
MIPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULMH (DYHKIMH, HAXOJUTh YPaBHCHHUE
KacaTeNbHOH K TpaduKy QyHKINH;

YMEHHE HCIIOIb30BaTh IPONU3BOJHYIO IS
nccae0BaHus QYHKINH, 111 HAXOKACHHS
HaWJIy4LIEero pelIeHus B MPUKIAAHBIX, B TOM YHCIIE
COLMAIbHO-3KOHOMHYECKUX U (PU3NUECKHX 3a]a4ax,
JUISL OTIPEJIENICHNS] CKOPOCTH U YCKOPEHHSI; HAXOAUTh
IO N U 00BEMBI (PUTYp C TIOMOIBIO HHTETPajIa;
TIPUBOJUTH PUMEPBI MATEMaTHYECKOTO
MOJICITUPOBAHUS ¢ TIOMOIIBIO U P epeHITATHEHBIX
YpaBHEHU;

- YMETh OTIEPUPOBATH MOHATHAMH: KOMIIJIEKCHOE
YHCII0, CONPSHKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYIIh
1 apTyMEHT KOMIUIEKCHOTO Ynciia, (hopMa 3alncu
KOMIDIEKCHBIX YnCel (TeoMeTpHyecKas,
TPUTOHOMETpHUUECKasl M anredpanyeckas); yMeTb
NPOU3BOJIUTH apr(pMeTHIeCKHe NEUCTBHS C
KOMIUIEKCHBIMU YUCIIAMU; IPUBOJIUTH TIPUMEPEI
UCTIOJIB30BaHMSI KOMIUICKCHBIX YHCET;

- yMeTh CBOOO/IHO ONIEPUPOBATH MOHITUSMHU:
cpeHee apupMeTHIeCKoe, MeAnaHa, HanOoJbIlee 1
HaMMEHbIIee 3HAYCHUS, pa3Max, IUCIepcus,
CTaH/apTHOE OTKJIOHEHHUE JISI OTIMCAHUS YHCIOBBIX
JaHHBIX; YMEHUE UCCIIEIOBATh CTATUCTHUCCKHE
JIaHHBIE, B TOM YHCIIE C TIPUMEHEHUEM TpahUIECKUX
METO/IOB U 3JIEKTPOHHBIX CPENICTB; Tpaduueckn
HCCIIEI0BAaTh COBMECTHBIE HAOIIOAEHHSI C TOMOIIBIO
JuarpaMM pacCeuBaHus U JIMHEHHON perpeccuu;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHII C
UCIIOJIb30BaHUEM I'paHIeCKUX METOJIOB;
NPUMEHSTD JIJIs PelIeHus 3a/1a4 (POPMYJIbI CII0KEHHS
¥ YMHOYXEHHUS BEPOSITHOCTEH, (HOpMYITy OTHON
BepOsITHOCTH, (popmyity bepHyiui, koMOMHATOpHBIE
(axThl 1 GOPMYIIBI; OLIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHH; YMEHHUE OTIEpUPOBATH
MIOHATHSAMMU: CITydaiiHasi BeJINUNHA, pacrpeiesieHue
BEPOSITHOCTEH, MaTEMaTHIECKOE 0XKU/IaHHE,
JMCTIEPCHS M CTAaHAAPTHOE OTKIIOHEHUE CITyJaiiHON
BEJNNYMHBI, QYHKIHH PACTIPEEIICHHUS U TNIOTHOCTH
PaBHOMEPHOT'0, IIOKA3aTeIFHOTO M HOPMAJIBHOTO
pacripe/ieNleHIif; yMEHHE HCIOIh30BaTh CBOHCTBA
M3YYeHHBIX pacIpeesieHIH IS peIIeHus 3a/1a4;
3HaKOMCTBO C TOHATHSAMM: 3aKOH OOJBIINX YHCE,
METO/Ibl BBIOOPOYHBIX MCCIIEIOBAHHIA; YMEHHUE
MIPUBOJUTH IPUMEPHI TIPOSIBICHHS 3aKOHA OOJIBIINX
YHCell B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOO/IHO OIIEpUPOBATH MOHATHUAMHM: TOUKA,
IpsiMast, TNIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUH yToJI, IBYTPaHHBIN Yroi, TpeXIPaHHbII
yTOI1, IepeCceKaroIIrecs, mapauieIbHbIe U
CKpEIINBAIONINECS PSIMbIE, TAPaJUIETHLHOCTD U
MIEPIEHANKYIIAPHOCTD HPSIMBIX M INIOCKOCTEH, yrou
MEXIY MPSIMBIMH, YTOJI MEXLY IPSAMOI 1
IUIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSMH; YMEHHE
HCTIONB30BaTh MPU PEIICHUH 3a7a4 N3yUCHHBIC
(axThl U TEOPEMBI INITAHUMETPHH; YMEHUE
OLICHHUBATb Pa3Mepbl 0OBEKTOB B OKPYKarOLIeM
MHpE; YMEHHE ONIepHPOBATh HOHITUSIMH:
MHOTOTPaHHHMK, CEY€HHE MHOTOTPaHHHUKa,




MIPAaBUIIbHBII MHOTOIPaHHUK, IPU3Ma, MUPAMUAA,
(urypa u moBepXHOCTh BPAILCHUS, IUIHHAP, KOHYC,
map, cdepa, pasBepTKa HOBEPXHOCTH, CEUCHHS
KOHYCa ¥ IMINHIPA, HapajuleIbHbIE OCH HIIH
OCHOBAHHIO, CEUYEHHE I1apa, TIOCKOCTb,
Kacaromiascs chepbl, TUINHAPA, KOHYCa; YMECHHE
CTPOUTH CEUCHUE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHHKH, (PUTYPHI ¥ TOBEPXHOCTH
BpAIllEHUs], UX CEUCHUS, B TOM UHUCIIE C TOMOIIIO
SIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh
CBOMCTBa reOMETPUYIECKIX (PUTYp, CAMOCTOSITEIIEHO
(hopMyIHpOBaTH OINIPEAETICHUS U3ydaeMbIX QUryp,
BBIIBUT'aTh TUIIOTE3bI O CBOMCTBAX U MpU3HAKaX
TeOMETPUIECKUX (QUTYpP, OOOCHOBBIBATH WITH
OIIPOBEPTaTh UX; YMEHUE MPOBOAUTD
KaccuduKauo GUryp mo pazIndyHbIM PU3HAKAM,
BBINOJIHATH HEOOXOJMMBIE JIOTIOTHUTEIbHBIC
MIOCTPOCHHUS;

- YMETb CBOOOIHO ONIEPHPOBATH MOHSITHIMHU:
wionmaab GUrypsl, o0obeM GpUrypsl, BeJIuM4nHa yria,
paccTosiHUE OT TOUKH J0 TNIOCKOCTH, PACCTOSHHE
MEXy IPAMBIMHU, PACCTOSIHAE MEXAY IJIOCKOCTSAMH,
IIOMIAb Cepbl, UIOMIA/(b TOBEPXHOCTH
HNHpaMUJIbL, IPU3MBI, KOHYCA, IIUIHHIPA, 00beM
Ky0a, IPsIMOYTOJILHOTO MapaslieNenuie/a,
TTUpaMUbl, TPU3MBI, UIHHAPA, KOHYCa, Iapa;
YMEHHE HaXOAUTh OTHOIIECHHE 0OBEMOB MOJOOHBIX
uryp;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHSMHU:
JBIDKECHHUE, TTApAIUICNIbHBIA IEpEeHOC, CHMMETPHS Ha
TUTOCKOCTH 1 B IIPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue O00Ms, 0J00HBIE (PUTYPHI;
yMEHHE paclio3HaBaTh PaBHbIE U 10I00HbIE (HUTYPBI,

B TOM YHCJIE B IPHPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMEHHE UCIIOJIB30BaTh T€OMETPUYECKHE OTHOIICHHUS,
HAXOJUTh FT€OMETPHUECKUE BETMUNHBI (JJIMHA, YTOI,
UIOIIa b, 00BbEM) IPH PEIICHUHN 3a/1a9 U3 JPYTHX
y4eOHBIX TIPEIMETOB U U3 PEATLHOM KHU3HU;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
MIPSMOYTOJIbHAs CHCTEMa KOOPANHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPANHATHI BEKTOpA, CyMMa
BEKTOPOB, IPOM3BE/ICHHIE BEKTOPA HA YHCIIO,
pa3nokKeHHe BEKTOpa 1o 6a3nucy, CKaIIpHOe
MIPOU3BEICHNE, BEKTOPHOE TIPOU3BEICHHUE, YTOII
MEX]ly BEKTOpaMH; YMEHHE UCIIOIB30BATh
BEKTOPHBIN ¥ KOOPAUHATHBIA METOX AJIs1 PELLEHUS
TeOMETPUYECKUX 3a7ad U 3a]a9 APYTHX YICOHBIX
MIPEIMETOB; ONIEPUPOBATH TOHATUAMU: MaTpUIia 2x2
1 3x3, onpeAenuTenab MaTPULIbl, TEOMETPUIECKUI
CMBICII OTIPEJIEIIUTENS;

- 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 MOIyYCHHBIN PE3YIIbTAT;
CTPOUTH MATEMAaTHYECKNE MOJIENHN C TIOMOILBIO
TEOMETPUYECKHX MTOHATHH U BEJINUUH, PEIIaTh
CBSI3aHHBIC C HUIMH IIPAKTHUECKUE 3aJa4H;
COCTaBJISATh BEPOSITHOCTHYIO MOJIENb 1
HMHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yabTaT; peIiaTh
MIPUKJIAJHBIE 374U CPEICTBAMH MaTEMaTHUECKOrO
aHaJu3a, B TOM YHCJIE COUUAIBHO-I)KOHOMHUYECKOTO




1 GU3NYECKOTr0 XapaKkTepa;

- yMEHHE BBIOUPATh MOAXOSIUNA METO ISt
pelIeHus 3a1a41; TOHUMaHNE 3HAYNMOCTH
MaTEeMaTUKH B U3yICHUH NPUPOIHBIX U
OOIIECTBEHHBIX MIPOLIECCOB U SIBICHUI; yMEHHE
pacno3HaBaTh MPOSBICHAE 3aKOHOB MAaTEMAaTHKU B
HCKYCCTBE, YMEHHE IPHBOANTH IIPUMEPHI
MaTeMaTU4YECKUX OTKPBITUM POCCUHCKON 1 MUPOBOH
MaTeMaTU4eCKOH HayKu

OK 02 Hcnonp30BaTh
COBpPEMCHHBIC CPEICTBA
MIOMCKa, aHaJIh3a 1
HHTEPIpETAIUN
nHdopmanum, u
UHPOPMAIUOHHBIC
TEXHOJIOTUU ISt
BBINIOTHEH WS 32124
npodeccHoHaNIbHON
NIEeATENLHOCTH

B  o6nactu
MO3HAHUS:

-chopMHUPOBAaHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pasBUTHS HAYKH u
OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO
Ha JHaJore KyJibTyp, CIIOCOOCTBYIOIIETO

LHCHHOCTHU Hay4YHOI'O

MHUPOBO33pPCHUA,

OCO3HAHHIO CBOETO MecTa 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

WHMBUIYaJIbHO U B TPYIIIE.
OBnajcHNe YHUBEPCAIBHBIMU Y4eOHBIMU
NO3HABATEJILHBIMU JACHCTBHAMH:

B) paboTa ¢ mH(popMaIHei:

- BJaACTh  HaBBIKAMH  IOJYYCHUS
uHGOpPMALMK W3 HCTOYHUKOB PpasHBIX

THUIIOB, CaMOCTOSATENIBHO OCYIIECTBIATh
MOWUCK, aHaINW3, CHUCTEeMAaTH3aIli0 U
HMHTEPIPETALNIO uHpOpPMALUT
Pa3IUYIHBIX BHJIOB U thopm
MIPECTaBICHNUS;

- co3gaBaTh TEKCTBl B  Pa3IMYHBIX
¢opmarax c  ydeToM  Ha3HAYEHHS

uHpOpMaMK W ILENEeBOW ayAnTOpHUH,
BEIOHpast ONTUMAITEHYIO hopmy
NPE/ICTABIICHUS U BU3YallU3alnHy;

- OLICHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTb uHpopmanuu, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAJIBHO-
ATUYECKUM HOpMaMm;

- UCIIOJIb30BaTh cpezacTBa
MHPOPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH B
penieHun KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX M OPraHU3allMOHHBIX
3aga4 ¢ coOmoneHueM TpeOOBaHUM
9PrOHOMHKH, TEXHHMKH 0€301acHOCTH,
THTHEHBI, pecypcocoepexeHus,
NPaBOBBIX M JTHUYECKHX HOPM, HOPM
MHPOPMAMOHHOK 0€30MMaCHOCTH;

- BIIAJICTh HAaBBIKAMH PACHO3HABAHUS U

3aIIUTHI nHpopmanmm,
MHPOPMATMOHHON 0e30macHOCTH
JIMYHOCTH

- YMCTb ONEpHUPOBATH IMOHATHAMU: pallMOHAJTIbHAA

(GyHKIMA, TOKa3areibHas (QYHKIUS, CTEleHHas
byHKIMA, norapupmMuyecKas byHKIHA,
TPUTOHOMETPUUECKHE byHKIUH, oOpaTHbIe

(YHKIMH; YMEHHE CTPOUTH TpaduKH H3Y4YEHHBIX
(GYHKIMHA, HWCHONB30BaTh TpadUKH NpPU H3YYECHHH
MIPOILIECCOB M 3aBUCUMOCTEH, IPH PELICHUH 3a/1a4 U3
JIpYrux yd4eOHBIX NPEIMETOB M 3a7ad W3 pealbHOU
KHM3HH; BBIPAXaTh (OPMyJaMU 3aBUCHMOCTH MEXIY
BEINYNHAMY;

- yMeTh OINEpUPOBATH IOHATHAMH: TOXJIECTBO,
TOXJICCTBEHHOE  TIpeoOpa3oBaHWE,  YpaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH M HEpPaBEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHHUH, HEPABEHCTB U CHCTEM,
paiyoHaIbHbIe, HppalMOHAJbHEIC, MTOKa3aTeIbHbIE,
CTETICHHEIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI; YMETh pElIaTh yPaBHEHHMs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3JIMYHBIX PUEMOB; PELIaTh
YpaBHEHHSI, HEPAaBEHCTBA M CHCTEMBI C NTapaMETPOM;
MIPUMEHATh YPAaBHEHMSI, HEPAaBEHCTBA, MX CHCTEMBI
JUISL pellleHns] MaTeMaTW4ecKUX 3ajad M 3ajad u3
Ppa3IMYHBIX 00JIacTe HAYKH U pealibHOW JKNU3HM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHITHUAMHU:
JBIDKEHHE, Mapaule]IbHbI MepeHoCc, CHMMETpUs Ha
IUIOCKOCTH W B IPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBanue Mojno0Hs, T10A00HBIE (UTYpBI;
YMEeTh paclo3HaBaTh paBHBIE U MOJI00HBIE (UTYPHI,
B TOM YHCJIE B MPUPOAE, UCKYCCTBE, apXUTEKType;
YMETh HCIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHUS,
HaXOJUTh T€OMETPUUYECKHE BEIMYMHBI (JUIMHA, YTod,
UIomaas, 00beM) NPH pPEIICHUH 337ad M3 JAPYTuX
y4eOHBIX IPEIMETOB U U3 PEasbHOM KU3HU
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OK 03 IInanupoBats 1
peaIn30BHIBATh
coOCTBEHHOE
po¢eCCHOHATBHOE U
JIMYHOCTHOE Pa3BUTHUE,
HpeINPHHIMATEIIBCKYIO
JeATeIbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HaHMS 110 (HUHAHCOBOU
IpPaMOTHOCTH B
Pa3IHYHBIX )KU3HEHHBIX
CUTYyaLUsIX

B obOmactu
BOCIIUTAHU:
--  c(OPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STHYECKOTO IIOBEICHHUS;

- CHOCOOHOCTH OIICHUBATH CUTYALUIO H

AYXOBHO-HPAaBCTBEHHOI'O

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

- OCO3HaHHE JIMYHOTO BKJaJga B

MOCTPOEHHE YCTOHYMBOTO OYIyLIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pooutensM u (MIM) JPYTUM YIeHAM
CEeMbM, CO3JaHMI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO  MPUHATUS  LEHHOCTEH
CEMEWHOW >KM3HM B COOTBETCTBHU C
TpaausIMHu HapoJoB Poccny;
OsnazseHue YHHUBEPCAIbHBIMU
PETYIATHBHBIMU JICHCTBHAMU:

a) caMOOpTraHU3aLHsL:

- CaMOCTOSTENLHO OCYIIECTBIIATh
MO3HABATENILHYIO JIESATEIILHOCTD,
BBISABIISITH np06neM1)1, CTaBUTH )41
(dhopMyaHpOBaTh COOCTBCHHBIC 3a7a4y B
o0pa3zoBaTeNIbHON  AEATENBHOCTH |
JKU3HCHHBIX CUTYyalluAX;

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

BO3MOKHOCTEH U MPENNOYTEHUN;

- 1aBaTh OIIEHKY HOBBIM CHUTYalHsIM;
CrocoOCTBOBaTh  (OPMHUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW JpyIuIMHd B
pasHBIX OOJIaCTSX 3HAHWH, MOCTOSHHO
MOBBIIATh CBOI 00pa3oBaTeNbHBIA U
KyJbTYPHBII YPOBEHb;

6) CaMOKOHTPOJIb:

WCIIONIb30BaTh HPHUEMBI PeUICKCHH JUIA

OLCHKHM CUTYyaluHu, BBI60pa BEPHOTO
peuIeHus;
- YMETH OLICHHBATh PUCKHU u

CBOEBPEMEHHO ITPUHUMATH PELICHUS 10
UX CHI)KEHHIO;

B) OMOIIMOHAIbHBIH UHTEJUIEKT,
HpeAnoaraomui ¢hopMUPOBAHHOCTD:
BHYTPEHHE! MOTHUBAlLlMM, BKJOYArOIIEH
CTPEMJICHUE K JOCTWIXCHHUIO 1CJIN U
ycnexy, ONTHUMHU3M, HWHHUIOHUATUBHOCTD,
YMEHUEC )IeﬁCTBOBaTB, HUCXO0Osd U3 CBOHUX
BO3MOXKHOCTEH;

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

- COLMAJbHBIX HAaBBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTH BBICTPAaNBATh OTHOIICHUS C

- YMETh ONEpUpOBATh NOHITHUSIMH: pPalUOHAIbHBIE,
HppalMoHaNbHbIC, [OKa3aTeNbHble, CTENECHHEIE,
norapupmMuIecKue, TPUTOHOMETPUYECKHE
YpaBHEHHS M HEPAaBEHCTBA, UX CUCTEMBI;

- YMEThb ONEPHPOBaTh NMOHATHAMH: MHOTOTPAaHHUK,
CEUCHHE MHOTOIPaHHMKA, KyO, Iapaulenenumnesn,
mpu3Ma, nHpaMuzna, Qurypa H - TOBEPXHOCTH
BpalIeHNs, MWINHAP, KOHYyC, Imap, cdepa, ceueHus
(urypsl BpauieHus, IIOCKOCTh, Kacaromasicsi chepsl,

WWIMHOpA,  KOHyCa,  IUIOMIAAb  [OBEPXHOCTH
MUPAaMUJIBI, MPU3MBL, KOHYCa, HUIMHAPA, IUIOLIAIb
cdepsl, 00beM KyOa, MIPSIMOYTOJIEHOTO

napajJiesienunesa, MUpaMuabl, TPU3MBI, HUINHAPA,
KOHYca, IIapa; yMeHHEe 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 INOHATHUAMHU: NPSMOYIOJbHAS
CUCTEMa KOOPJMHAT, KOOPAHMHATHI 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: CITYYAHBIHA OTIBIT
B3aMMOJICHICTBOBATh U | CAMOCTOSTEILHOCTH U |u ciydailHOe COOBITHE, BEPOSTHOCTH CIY4YalHOTO
paboTaTh B KOJUICKTUBE | CAMOONIPEACICHUIO; COOBITHSI; YMETh  BBIYHCIATH BEPOATHOCTH C
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1 KOMaHAC

-OBJaJICHUE HaBBIKAMU y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOEKTHOMI u
COLIMAJIHON JEATENBHOCTH;

OsnazneHue YHHUBEPCAIIbHBIMH
KOMMYHHUKAaTHBHBIMH JACHCTBUAMH:

0) coBMeCTHasI IeATSIBHOCTD:

- MTOHUMATh n HCTIONIB30BAaTh
[IpEeUMYIIEeCTBA KOMaHJHOU u
UHIUBUAYaJILHON pabOTHI;

- NpUHMMATh  [eIM  COBMECTHOU
JIeSITEIbHOCTH, OpraHU30BBIBaTH U
KOOpPAMHHUPOBATh  JEHCTBUS MO  ee
JOCTHKEHHIO: COCTaBJIATh I1aH
JICHCTBUH, paclpenessaTh POIU C yUYETOM
MHEHHUH YYaCTHHKOB 00CyXIaTh

pe3yabTaThl COBMECTHOH paboThI;

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

- OCYILIECTBIISTH MO3UTHBHOE
CTpaTernieckoe MoBeCHHE B Pa3IndHBIX
CUTYyallUsiX, TPOSBIATH TBOPYECTBO U
BOOOpaKeHUE, ObITh MHULIUATHBHBIM.
OgnageHue YHHUBEPCAJIbHBIMU
PETYJISATHBHBIMU JIEHCTBUIMU:

T) IpUHATHE ceOs U IPYTUX JOACH:

- INPUHEMAaTh MOTHUBBI ¥ AapryMEHTEHI
IPYTUX JIOACH NpH aHaIn3e pe3ybTaToB
JeSTeIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYrHX
JIIOZIEN Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MU
C MO3ULUH JAPYTOTo YeIoBeKa

HCIIOJIb30BAaHHEM rpaduyeckux METOJIOB;
MIPUMEHATh  (OPMYJBI CIOXKEHHS W YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKTHI U (HOPMYJIIBI
IPU  pEIICHNH 3ajad; OLCHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIMYMHAMHY, YMCHHE  NPUBOAWUTH  IPHMEPHI
TIPOSIBIICHUS 3aKOHA OOJBIINX YHCEI B IPHUPOIHBIX U
OOIIECTBCHHBIX SIBICHHAX;

- yMeTb CBOOOJHO OIEPHPOBATh IOHSTHSIMU:
CTENeHb C  IeNbIM  IOKa3arejleM,  KOPEHb
HaTypaJIbHOH CTENeHH, CTENeHb C PaluOHAaIbHBIM
MoKazaTeJeM,  CTeNeHb C  JCWCTBHUTENBHBIM
(BelecTBEHHBIM) IOKa3aTeJeM, JIOrapu(M dYucia,
CHHYC, KOCHHYC M TAHT'€HC IPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOTHO OTIEPHPOBATH MOHATHAMU: TPaPuK

¢byHKOMH, oOpaTHas — QYHKOUS,  KOMIO3HIUS
GyHKuMiA, JnHMHeWHas QyHKOMA, KBaJpaTHYHAs
GyHKOMS,  CTEHEeHHas  QYHKUUS € LEJbIM
MoKas3areneM, TPUTOHOMETPHYECKHe  (QYHKLHH,
oOpaTHble TPUTOHOMETPUYECKHE GbyHKIMH,
HoKa3aTeibHas ¥ JiorapupmMuueckas (QYHKIHH;
YMETb CTPOUTh TpaduKu (GYHKIMH, BBIIOIHATH

npeobpa3oBaHus rpaUKoB (HYHKIHH;

- yMeTh UCHOJb30BaTh Tpaduku QYHKUMH Uis
U3Y4EHUsI TPOIIECCOB ¥ 3aBUCUMOCTEH MPH PEIICHUN
3aJad M3 JPYrHMX YYeOHBIX TMPEeIMETOB U W3
pealbHOW  JKH3HH; BBIpa)KaTh (dopmynamn
3aBUCHMOCTH MEK/y BEINYNHAMU;

- CcBOOOJHO OIEPUPOBATH IOHATHSIMHU: YETHOCTh
¢GhyHKIHN, MIEPUOTUIHOCTH ¢$yHKIHN,
OTPaHNYEHHOCTh ¢$yHKIMH, MOHOTOHHOCTb
GbyHKIMH, JKCTpeMyM (YHKUIUM, HauOoJjbliee Hu
HavMeHblllee 3HaueHHs (QYHKIHMU Ha TPOMEXYTKE;
YMETb NPOBOJIUTD UCCIIEA0BaHNE (DYHKIIUM;

- yMeTh HCIIONIb30BaTh CBOWCTBa M rpaduku
GyHKUMHA Uil pellleHHs ypaBHEHHH, HEPaBeHCTB U
3aJad ¢  mapaMeTpamy; — n300paxaTh  Ha
KOOPJIMHATHOW TIJIOCKOCTH MHOXKECTBA pPELICHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

OK 05 OcymiecTBasTh
YCTHYIO M TUCEMEHHYIO
KOMMYHUKAIIHIO Ha
roCcyapCTBEHHOM
sa3pike Poccuiickoit
denepanuu ¢ yueTom
0ocobeHHOCTeH
COIMAITLHOTO H
KyJIbTYPHOTO
KOHTEKCTa

B 06nacTn 3cTeTHYECKOro BOCITUTAHHUS:

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

- CHOCOOHOCTH BOCTIDHHUMATH
Ppas3IMYHbIC BUABI UCKYCCTBA, TPpAAUINNU U
TBOPYECTBO CBOEr0 M JPYrHX HAapOJOB,
OLIYIIaTh 3MOIMOHAIBHOE BO3JCHCTBUE
HCKYCCTBA,;

- yOeXaeHHOCTh B 3HAYUMOCTH IS
JIMYHOCTH ¥ OOIIECTBAa OTEYECTBEHHOTO H
MHpPOBOTO  HMCKYCCTBa,  3THHYECKHX
KyJIbTYPHBIX TpaJUIMHA M HapOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQKEHHIO B
Pa3HBIX BHIAX HCKYCCTBa, CTpeMIJICHHE

MPOSIBIISITH Ka4yecTBa TBOPYECKOH
JMYHOCTH;

OsgnazieHne YHHBEPCATbHBIMU
KOMMYHUKATHBHBIMH JCHCTBUSIMU:

a) obmieHue:

- OCYLICCTBJISATh KOMMYHHKALIUH BO BCEX
cepax KH3HHU;

- yMeTb ONepUpoBaTh IOHSATHSAMH: CpelHee
apumMeTnyeckoe,  MeAMaHa,  HauOoibllee WU
HauMEHblIee 3HAYEHMs, pa3Max, JAUCIepCHs,
CTaH/IApTHOE OTKJIOHEHHWE YHCJIOBOTO  Habopa;
yYMEHUE H3BJIEKATh, HHTEPIPETUPOBATH
nHGOPMANNIO, TPENCTABICHHYI0 B TaliuWIax, Ha
auarpammax, rpadukax, OTpaKalollylo CBOMCTBa
pC€albHBIX TMPOIECCOB U ﬂBHeHI/Iﬁ; MpEACTaBIATh
UHOPMAIUIO C TOMOIIBI0 TaONHII W JUArpaMM;
HUCCICO0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCJIC
C TpUMEHEHHEM rpaduyecKuX METOJIOB U
SIEKTPOHHBIX CPEJICTB;

- YMeTh ONEPHUPOBaTh MOHATUAMM: TOUKA, MpsIMasd,
IJIOCKOCTh, MPOCTPAaHCTBO, JBYTPAHHBIA  Yroi,
CKpEILIUBAIOIIUECS] TpsAMBIE, MNApaICIbHOCTh U
MEPIEHANKYIIPHOCT NPSAMBIX U MIOCKOCTEH, yroia
MEXOYy MNpsSMBIMH, Yrol MEXAY MpAMOH W
IUIOCKOCTBIO, yrom MEXKIY IUTOCKOCTSIMH,
pacCTOSIHUE OT TOYKM A0 IIIOCKOCTH, PacCTOSHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKAY IUIOCKOCTSIMH;

- yMeTh WCHOJB30BaTh IIPH pEIICHHH 3a7ady
n3ydeHHble (aKTBl W TEOPEeMBI IUIAHUMETPHU;
yMeHHe OLICHUBATh pa3mepsbl 00BEKTOB

OKPY2Karouero Mupa
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- pacrno3HaBaTh HeBepOaJIbHBIE CPE/ICTBA
o01eHusl, MIOHUMATh 3Ha4YeHUE
COIMANBHBIX  3HAKOB,  pAaclO3HABaTh
MPEANOCHIIKH KOH(DIMKTHBIX CUTYanuii u
CMSIT9aTh KOH(INKTHI;

- pa3BepHYTO M JIOTWYHO M3JIaraTb CBOIO

TOYKY 3pEHHS C  HCIONBb30BaHUEM
SA3BIKOBBIX CPEJICTB
OK 06 IIposBaars - OCO3HaHHE 00yJaoIMNMHUCS | - YMETh OIIEPUPOBATH MOHATHAMH: IIPIMOYTOIbHAS
IPaKAAHCKO- POCCHICKOR TPAKIAHCKON | CUCTEMAa KOOPJAUHAT, KOOPAUHATHI TOYKH, BEKTOP,
NaTPUOTUYECKYIO UJCHTUYHOCTH; KOOpPJUHATBI BEKTOPA, CKASIPHOE IPOU3BEACHHUE,
MIO3ULUIO, - LieJICHAIIPaBJICHHOE pa3BUTHE | YIOJ MEKY BEKTOpaMH, CyMMa BEKTOPOB,
JIEMOHCTPUPOBATh BHYTPEHHEH IO3ULUU JIMYHOCTU HAa | IPOU3BEJCHHUE BEKTOPA HA YUCIIO; HAXOAUTH C
OCO3HaHHOE MOBEJIEHUE | OCHOBE JYXOBHO-HPABCTBEHHBIX | TOMOIIBIO U3Y4YE€HHBIX (POPMYIT KOOPMHATHI
Ha OCHOBE LEHHOCTEN HapoJI0B Pocculickoil | cepeiuHbl OTpe3Ka, paCCTOSHUE MEXKIY IBYMS
TpaIUuLMOHHBIX Denepanu, HCTOPHYECKHUX U | TOUKamuy;
o01edenoBeYecKnux HalMOHAJIBHO-KYJIBTYPHBIX ~ TpaIUNuH, | -yMeTb BBIOMPATh MOAXO SN U3YIEHHBIH METO
LEHHOCTEH, B TOM (opMHpOBaHME  CHCTEMBl  3HAYMMBIX | JUIS pEIICHUS 3a]auH, PAcIIO3HABATh
qycie ¢ y4eTOM LHEHHOCTHO-CMBICIOBBIX YCTaHOBOK, | MaTeMaTHyeckne (pakThl 1 MaTeMaTHIECKHE MOJIEIN
rapMOHHU3aIUH AQHTUKOPPYIIIMOHHOTO  MHPOBO33PEHUS, | B IPUPOJHBIX U OOIECTBEHHBIX SBICHUAX, B
MEXHAI[UOHAIIBHBIX H | IPaBOCO3HAHMUS, 9KOJIOTUYECKON | HICKYCCTBE; yMEHUE MPUBOAUTH MIPUMEPHI
MEXKPEITUTHO3HBIX KyJIBTYpBI, CIOCOOHOCTH CTaBHTh LIEJIU M | MATEMaTUYECKUX OTKPBITHH POCCUIICKOM M MUPOBOA
OTHOUICHUM, IPUMEHATD | CTPOUTH KU3HEHHBIC IIJ1aHbl; MaTEMaTUYECKON HAYKH.
CTaH/JapThl B uacTu rpakaaHCcKoro BOCIIUTaHUsL: - YMETb ONIEPUPOBATh NOHATUAMU: CIIy4ailHbIA OIBIT
AQHTUKOPPYIIMOHHOTO |- OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX M CiIydaifHOE COOBITHE, BEPOSATHOCTh CIy4aiHOTO
HIOBEACHHUS IpaB U 00A3aHHOCTEH, yBa)KEHHE 3aKOHA | COOBITHSA; YMETh  BBIYHCIATH  BEPOSITHOCTE  C
U NIPaBONOPSIKA; HCIOJb30BaHUEM rpaduaeckux METO/IOB;

- TIPUHATHE TpaIUIIMOHHBIX
HAIMOHAJILHBIX, 00I1IeYETOBEYECKUX
TYMaHUCTUYECKAX M JIEMOKPATHYECKUX
LIEHHOCTEH;

- TOTOBHOCTh IPOTHBOCTOSTH HICOJIOTHU
IKCTPEMH3MA, HalMOHAJIU3Ma,
KceHogoouwu, JIUCKPUMUHAITIH 1o
COLMAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAIIMOHAJIBHBIM MTPU3HAKAM;

- TOTOBHOCTH BCCTH COBMECTHYIO
JACATCIBHOCTD B HHTEpECAxX
TpakIaHCKOTO 06H.[6CTB3, y4acCTBOBATH B
CaMOyIIpaBJICHUUN B

001e00pa3oBaTeNbHON  OpraHu3alul |
JIETCKO-IOHOIIECKUX OPraHU3alUsX;

- yMEHHE  B3aUMOJAECHCTBOBaTb C
COLIMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHM C HX (QYHKIUIMH U
Ha3Ha4y€HHUEM,;

- TOTOBHOCTh K TyMaHWUTapHOH H
BOJIOHTEPCKOM J1eATEeIbHOCTH;
l'IanI/IOTI/I‘IeCKOFO BOCIIMTAHUS .

- c(hOpMHUPOBAHHOCTH poccuiickoit
TPpaKIaHCKOM UJEHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHHS K  CBOEMY

HapoJy, YyBCTBa OTBETCTBEHHOCTH IEpE]
Poaunoil, ropaocTu 3a cBoi Kpaii, CBOIO

Poaguny, cBo#l S3BIK M KYJIBTYpY,
MPOIIIOe " HacTosIIee
MHOTOHAIMOHAIBHOTO Hapoa Poccnw;

- LIEHHOCTHOE OTHOILICHHE K
TOCYAapCTBEHHBIM CHMBOJIaM,
HCTOPHUYECKOMY u MPUPOTHOMY
HACIEOUI0, MaMATHHKaM, TPaJuLUsIM

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

NOPUMEHATh (QOPMYJIBI CIIOXKEHHS M yYMHOXKCHUS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKTBI H (HOPMYIIBI
OpU  pelICHHH 3a]a4; OLCHUBATH BEPOSTHOCTH
peanpHBIX COOBITHIL; 3HAKOMCTBO CO CIy4aillHBIMH
BCJIMYMHAMH;  yYMCHHE  OPUBOMUTH  IIPUMEpEI
NPOSIBJICHUSI 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSIX
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TEXHOJIOTHSIX U TPYAE;
- uJeiHas yOeKIeHHOCTh, TOTOBHOCTh K
cryxeHnto W 3amure  Oredectsa,
OTBETCTBEHHOCTH 32 E€r0 CyI50Y;

OCBOEHHEIE 00yJaromMUMHUCs
MEXIPEIMETHbIE TOHATHUS "
VHHUBEpCAJIbHBIE  y4eOHBIE  JICHCTBHA
(perynsaTuBHEIE, MO3HaBaTeIbHEIC,
KOMMYHHUKaTUBHbBIE);

- CIOCOOHOCTH HMX HCIOJIB30BAHUA B
M03HaBaTeJIbHOMN u COlMaJIbHOM
MpaKTHKE, TOTOBHOCTD K

CaMOCTOSITEIbHOMY  IUIAHUPOBAaHUIO U
OCYIIECTBIICHHIO YUeOHOH AEATEIHHOCTH,
OpTaHM3aly y4eOHOTO COTPYIHHYECTBA
C IeJarorHYecKUMH pPaOOTHUKAMH |
CBEPCTHHKAMH, K Y4aCTHIO B IOCTPOCHHUU
UHANBUAYaIbHON 00pa3oBaTeNTbHON
TPaeKTOpUHY;

- OBJIaJICHHUE HAaBBIKAMH y4eOHO-
HCCJIEI0BATENIbCKOM, IPOCKTHOU U
COLIMAJILHOU JESTEIIbHOCTH

OK 07 CopeiicTBoBaTh |- He NPUHHUMAThH JCUCTBHS, IPUHOCAIINE |- yMETh OINCPUPOBATH MOHATHAMH:  (YHKIHSA,
COXPaHEHUIO BpEJ OKPYXKAIOLIEH cpeae; HENpPEpbIBHASL byHKIHA, IIPOU3BOHAs,
OKpYKaroUIei cpensl, - YMETb MPOTHO3UPOBATH | IEPBOOOpa3Has, ONpPEICICHHBIH WHTErpaj; yMeTh
pecypcocOepexeHnIo, | HeOIaronpusTHbIC 9KOJIOTMYECKHUE | HAXOJUTh IPOM3BOAHBIE AJIEMEHTAPHBIX (YHKIHH,
NPUMCHATHL 3HAHUSA 00 IoCICACTBHUA NpeANPHUHUMACMBIX [ UCTIOJIB3Ys CIIPABOYHBIC MATCpHAJIbI; UCCICAOBATh B
HU3MCHCHHUH KJIMMaTa, HCﬁCTBHﬁ, npeaoTBpalaTb Ux; HpOCTeﬁH.IPIX ClIydasax (1)yHKI_[I/II/I Ha MOHOTOHHOCTB,
IIPUHIUIIBI - pacmimpuTb OIIBIT JACATCIBHOCTH | HAXOAUTH HauOOJIbIINE M HAWMEHBIIWE 3HAYEHUS
OepeIKITHBOTO 9KOJIOIMUECKON HANpaBIEHHOCTH; GyHKOHN; CTpOWTH TpapUKd MHOTOWICHOB C
IIpOU3BOACTBA, - paSpa6aTBIBaTB I1J1aH peuicHus | MICIIOJIb30BaHUEM alrrapara MaTEMATHUYICCKOI'O
3¢ PEeKTHBHO poOIEMBI c Y4ETOM aHaju3a | aHajau3a; NPUMEHATh NPOU3BOJHYIO NPHU PELIEHUHU
Z[eﬁCTBOBaTL B UMCHOIIUXCA MaTe€prUaIbHbBIX U | 3a1a4 Ha JBHKCHUC, peuiaTb IMpaKTHUKO-
‘Ipe3BLI‘IaI>'IHI)IX HEMaTCPUAIIbHBIX PECYPCOB; OPUCHTUPOBAHHBIC 3aJla4u Ha HauOOJbIINE U
CUTyaludax - OCYIIECTBJIATH ueneHanpaBneHHmﬁ HaMCHBIINE 3HAYCHUA, HA HAXOXKICHHUC IIYTH,
MONUCK TIepeHoca CPEICTB U CIIOCOOOB | CKOPOCTH M YCKOPEHHS;
JIEHCTBUS B IPOPECCHOHATBHYIO CPENy; |- YMETh OIEpHUpPOBATh TOHATUSMHU: JBUKECHHE B
- yMeTb IEPEHOCUTh  3HAHUS B | MPOCTpaHCTBE, MOJOOHBIE (QUTYPHI B IPOCTPAHCTBE;
IMMO3HABATCIbHYIO )4 MNPAKTUYCCKYIO | UCIIOJIb30BATH OTHOLICHUC Hnoma/:[eﬁ HOBerHOCTeI\/‘I
obmactu KHU3HCACATCIBbHOCTH, 1 00BEMOB HOZ[O6HLIX (1)I/Il"yp Ipyu pCHICHUH 3a/1a4;
- [IpeyiaraTb HOBBIC IIPOCKTHI, OICHUBATD | - YMCTb BBIYUCIATH TI'COMCTPUYCCKHUC BCINYUHDBI
nacu C O3 H HOBU3HEI, (,HJ'II/IHa, yroJa, miomangsb, O6T>€M, mionaab
OPUTMHAJIBHOCTH, HpaKTHqCCKOﬁ HOBCpXHOCTI/I), HCIOJIb3Yyd HU3YYCHHBIC (bOpMyJ'IBI u
3HAYUMOCTH, METOAbI
- JlaBaTb OLICHKY HOBBIM CHUTYyallUuAM,
BHOCHUTb KOPPCKTHUBBI B JCATCIBHOCTD,
OIICHUBATb COOTBETCTBUEC PE3YJIHLTATOB
LEIIM
K 1.3 BrimonHsATh Tpadudeckue paboThl IO COCTABICHUIO KapTOrpaduIecKux
MaTepHualioB
1K 1.4 BBITOMHATE KaJaCTPOBBIE CHEMKHU U KaAaCTPOBBIE pa0OTHI MO (hOPMUPOBAHUIO
BEMEIIbHBIX YYACTKOB
K 1.6 [IpuMeHATH anmapaTHO — IPOrPaMMHBIE CPEJICTBA JJISl PACYETOB U COCTABIICHUS
rororpaUuecKrx, MeXKEBbIX IIAHOB
[1K2.2 BBINMOIHATE TPaTIOCTPOUTEIBHYIO OLICHKY TEPPUTOPHUH TTOCETCHUS
11K 2.3 CoCTaBIATh TEXHUYECKUH TUIAaH OOBEKTOB KAUTAIBHOTO CTPOUTEIHCTBA C
[TPUMEHEHNEM aIllapaTHO — MPOrPaMMHBIX CPEACTB
K 3.2 OCyIIECTBIATh JOKYMEHTAIIMOHHOE COMTPOBOXK/ICHUE B chepe KalaCTPOBOTO

lyueTa ¥ rocyJapCTBEHHOM perucTpaiuy npaB Ha 00beKThl HEIBHIKUMOCTH
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[1K 3.4 OcymiecTBISITE COOp, CHCTEMATH3aIUIO M HAKOTUICHHE HH(POPMAIIHH,
HEO0OXOIMMOM ISl OIPEIENICHUs KaJaCTPOBOM CTOMMOCTH OOBEKTOB
HEBUKUMOCTHU

11K4.2 [IpoBOANTH KOJIMUECTBEHHBIN U KAUECTBEHHBIN y4€T 3eMellb, IPUHUMATh Y4acTHE
B X MHBEHTAPU3ALIMU 1 MOHUTOPUHTE

1K 4.3 OCylIeCTBISITH KOHTPOJIb UCIIOJIB30BAHUS U OXPaHbI 3eMEIbHBIX PECYPCOB

[1K 4.4 Pa3pabaTbIBaTh MPUPOIOOXPAHHBIC MEPOTIPUSITHS
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2. CTPYKTYPA U COJIEP)KAHUE OFBIIEOBPA3OBATEJILHOM

JUCLHATTIIMHBI

2.1 O0beM yueOHO#H AMCHUILIMHBI H BU/IbI Y4e0HOI padoThl

Bun yueOHo# padoThl

O0BeM 4acoB

O0bém o0pa3oBaTeIbHON NPOrPAMMBbI THCHUILINHBI 340
B tom uncie:
1. OcHOBHOE coJiep:KaHUe, B TOM YHCIIC: 276
- TEOpETUYECKOe 00yUYEeHHE 216
- MPAKTHYECKUE 3aHATHS 60
2. IIpodeccnonaIbHO — OPHEHTHPOBAHHOE COlEPKAHUE, B TOM YHCIIE! 52
- TEOpeTUYeCcKoe 00ydeHue 6
- IPAKTUYECKHE 3aHATHS 46
IMpomexyTounas arrectanus B popme I3x3amena (1 u 2 cemectp) 12
Cpok 0CBOEHUs TPOrpaMMbl 1roxa
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2.2 TemaTuyeckui MJIaH U COiep:KaHUE Y4eOHOTO NpeaMeTa

HaumeHnoBaHnue pa3aeiioB
TEM

HauMeHoBaHHE TUAAKTHYECKUX €THHUIL
Conep:xxaHue y4eOHOT0 MaTepuaga U (OPMBI OPTaHH3AIMHN TeATETbHOCTH
o0yyarommuxcst

O0BéM

qacax

Koaw1 JIP ,
MIIP, ITP
¢opmuposanuio

KOTOPBIX
crnocodcTByeT
3JIEMEHT
NPOrpaMMslI

1

2

4

Pasnen 1. Iloemopenue Kypca mamemamuKku 0CHOGHOU WIKOTbl

20

Tema 1.1 Llenu u 3agaum
MaTeMaTHUKH TIPH
OCBOCHHUH CTICIUAIBHOCTH

1. UcTopus pa3BUTHS MATEeMaTHKH.
Ponp MmatemaTnku B coBpeMeHHOM Mupe. BBOIHBIN KOHTpOJb 3HaHUI 10 Matepuanam OI'D
KoMOmHMpOBaHHOE 3aHATHE

Tema 1.2 PazButue
OHATUSA O YUCJIE

2. leHCTBUTEIbHbIE YHCIA

Pa3Butune uncen: HarypanbHbIe, APOOHO — pallMOHATIBHEIE, ACHCTBUTEILHBIC, KOMIUIEKCHBIC
gucina. JleficTtBus ¢ uncinamu. Haumensliee o0miee KpaTHOE, HAMOOJIBIIHK OOLIUI TSTUTEIIb.
HpI/I3HaKI/I JACJIIUMOCTH. CI/ICTGMI)I CUHUCJICHUSL.

KoMOuHMpOBaHHOE 3aHATHE

Tema 1.3 YpaBHenus u
HepaBeHcTBa Cucrema
YpaBHEHUI U HEPABEHCTB

3. JInHelinble ypaBHeHUS
ANTOpHUTM peleHus JIMHENHOTO YpaBHEHHUs. Penienne TMHENHbIX ypaBHEHUN
KomOunupoBanHoe 3aHsTue

4. KBagpaTHble ypaBHeHUs

HenonHoe u nosHOE KBaJipaTHOE ypaBHEHHUE. AJTOPUTM PEILIEHUS KBaIpaTHOIO ypaBHEHUS.
Teopema Buera. Pemienne kBagpaTHbIX ypaBHEHHM

KomOuHupoBaHHOE 3aHsTHE

5. Meroa nHTepBaJioB

[TonsiTue HepaBeHncTBa. KBagparHoe HepaBeHcTBO. MeTo1 nHTEpBasoB. Perienne HepaBeHCTB
MCTOAOM MHTCPBAJIOB.

KombuHnpoBanHoe 3aHstue

6.@opmyasr Kpamepa.
Onpenenurens BTOPOTo U TPETHErO NMOpsAKa. Pemienne cucreM TMHENHBIX YpaBHEHHUM
KomOunnpoBanHoe 3aHsTHE

7.Metoa I'aycca
Pemrenne cucreM TMHEHHBIX YpaBHEHUN
KomOuHupoBaHHOE 3aHATHE

Tema 1.4* IlponieHTHBIE

8. IMpouent (IlpodeccnoHaILHO — OPUEHTHPOBAHHOE COJIEPIKAHME)

OK 1-7

K 1.3, 1.4, 1.6,
2.2, 2.3,3.2,3.4,
4.2,43,4.4
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OTHOIICHUA

Pemrenue 3a1aq Ha TPOLIEHTHI TIO CTICIIMAIBHOCTH
[IpakTrueckoe 3aHsiTHE

9. Caoxnsbie mpoueHThl (IIpodeccnoHaIbLHO — OPUEHTHPOBAHHOE CO/IEPKAHME)
Pemenue 3ala4 Ha IMMPOLCHTHI I10 CICHHUAJIbHOCTH
[IpakTuueckoe 3aHaTue

Tema 1.6
Bxo1HOM KOHTPOJIb

10.  KourtpoubHas padora
Crnaua TeopeTHUecKOro MaTepuaia U KOHTPOJIbHAs paboTa o pa3Jieny: pelieHue NpocTeHImx
YpaBHEHUI U HEPABEHCTB, CHCTEMbI YPABHEHUI HEPABEHCTB, 3a/1a4a Ha IPOLEHTHI.

Pa3znen 2. Komnaexcuwie

qyucia

oo

Tema 2.1.
KoMmruiekcHble uncia u ux
MIPUMCHCHUE

11. Anredpauyeckasi GpopmMa KOMILIEKCHOIO YHCJIAa
JlelicTBUS HaJ| yucliaMu B anredpanyeckoil opme. Pernienne kBagpaTHbIX ypaBHEHUH.
KoMOmHMpOBaHHOE 3aHATHE

12. Tpuronomerpuveckasi popMa KOMILUIEKCHOT0 YK CJIA

Monyiib, apryMeHT KOMIUIEKCHOTO yuciia. [lepeBoa B TpUTOHOMETPUIECKYIO hopmy.
JleiicTBUsI HAJl YMCTIaMH B TPUTOHOMETpUYECKOn hopme

KoMOmHMpOBaHHOE 3aHATHE

13. [eiicTBUSI HAl KOMILIEKCHBIMHU YUCJIAMHU
YMHOXEHUE, IeJIeHUe, BO3BEICHUE B CTEIIeHb, N3BJICUCHHE apU(PMETHUECKOT0 KOPHS.
KomOnHupoBaHHoe 3aHATHE

14. Pemenne 3agau (IIpodeccnoHaIbHO — OPHEHTHPOBAHHOE COACPKAHUE)
Ornucanue MPOM3BOJICTBEHHBIX (SKOHOMUYECKHX ) TIPOIIECCOB MO CTIEIIUATBHOCTA C TTOMOIIBIO
KOMILIEKCHBIX unces. @opmyna Diinepa. [IpakTHKO — OpUEHTHPOBAHHBIE 33/1a4H C
KOMIUIEKCHBIMH unciamu. [lokazarenbHast popma KoMIiekCHOro uncia. Yucno e
KombuHnpoBanHoe 3aHstue

OK 1-7

K 1.3, 1.4, 1.6,
2.2, 2.3,3.2,3.4,
4.2,43,4.4

Pasznen 3. Kopnu, cmenen

U u cmeneHHas ynKyus

18

Tema 3.1. CBolicTBa
CTENEHU C PAIMOHATBHBIM

15. Crenenb ¢ pallMoOHAJBLHBIM N0Ka3aTeJleM U ee CBOHCTBa

Onpenenenue CTENEHH ¢ HaTypallbHbIM, HYJIEBBIM, IPOOHO — PAllMOHAJIBHBIM ITOKa3aTeleM.
CoiicTBa crenenu. Pernenne npumMepoB Ha BIYMCICHUE CTETIEHH C IIPUMEHEHUEM CBOMCTB
Pemenne IMPUMEPOB HA BBIYUCIICHUEC CTCIICHU

ITpakTHyeckoe 3aHsTHe

U TEUCTBUTEILHBIM
oKa3arejieM

16. KopeHb n — oii cTeneHH U €ro cBoiicTBa

JleicTBus ¢ KOpHAMU. Penenne npumMepoB Ha BIYUCICHHE apU()METHUECKOTO KOPHSI.
Brruncnenus Ha MUKpOKaJIbKYJISTOpPE.

IIpakTrueckoe 3aHsATHE

17. Crenenb ¢ neiictBuTe1bHBIM NoKka3aresieM (IlpodeccuonanbHo — opueHTHPOBAHHOE

OK1-7

MK 1.3, 1.4, 1.6,

2.2, 2.3,3.2, 3.4,
4.2,4.3,4.4

18



coJiep:KaHue)
OrmpezienieHne CTENEHU ¢ JEHCTBUTENBLHBIM MTOKa3aresieM. Beiuucinenue creneHu ¢
MIPUMEHEHHUEM CBOMCTB CTEIICHH. 3a[a4H 10 CIEIUaTbHOCTH
[IpakTrueckoe 3aHsiTUE

Tema 3.2.Creniennas
¢byHKIUs U €€ CBOHWCTBA

18. Omnpenenenne GpyHKIUH, CBOMCTBA (PyHKIIUN

Onpenenenne ¢pynkuuu. O6macts onpeaencHus U 3HaueHuil. CriocoOs! 3a1anust. YeTHOCTH U
He4eTHOCTb. [IepnoauyHocTs. MOHOTOHHOCTE U 3KCTpeMyM. AcuMnToThL. [lepeceuenue ¢
ocsiMu koopauHat. OyHKIMs GoJbie 1 MeHbIne Houst. HammcaTs cBoiicTBa rpaduka

byHKIHH.
KoMOuHMpoBaHHOE 3aHATHE

19. Crenennasi pyHKIUS

[ToBTOpUTH M 000OIIMTE CTETIEHHYIO (PYHKIMIO IS HATYPAJIbHOTO, OTPUIATEIBHOTO, TPOOHO
— PallMOHAIIBHOTO U AEHCTBUTEIBHOTO MTOKA3aTeIs.

KoMOuHMpOBaHHOE 3aHATHE

20. IocTpoenne rpaguka GyHKIUH

Tabmuia casuros rpaduka GyHkmuw (BIoJb oceld koopauHart). CXeMaTH4ecKoe MOCTPOCHHE
rpaduka crerneHHol GpyHKINN

[IpakTHueckoe 3aHsTHE

Tewma 3.3. Perrenne
UppaIlMOHATEHBIX
YpaBHEHUU

21. JIpoGHO — panoHaJIbHbIe YPABHEHUS

[ToBTOPUTH M 0600IIKUTE MaTEpUAI M0 PEHICHUIO IPOOHO — PALlMOHAIBHBIX YPaBHEHUH.
OO6nacTh JONYCTUMBIX pelieHui ypaBHeHUs. CocoObl pelIeHns] ypaBHEHUH: pa3oXKeHne Ha
MHOXUTEIH, ITOJCTaHOBKA. Permenne ypaBHeHUI

KomOuHupoBaHHOE 3aHATHE

22. HppauuoHaibHbIe ypaBHEHUS

IToBTOPUTH M 00OOIIMTE MaTepHal MO PEIICHUIO UPPALMOHATBHBIX ypaBHeHUH. O01acTb
JOMyCTUMBIX pelieHuid ypaBHeHus. [locTaHOBKa B MppaIlMOHANIBHBIX YpaBHEHHIX. Pemenne
YPaBHEHUM.

KomOunnpoBanHoe 3aHsTHe

23. KourtpoJabHas padoTa

Cnaga TeopeTHYecKoro MaTeprana ¥ KOHTPOJIbHAst padoTa pasJiely: BEIYHCICHUE CTETICHH,
noctpoeHue rpapuka GyHKIUH, pelieHne APOOHO — PallMOHAIBHOTO ¥ UPPAIMOHAIEHOTO
ypaBHEHU.

Pa3nen 4. lloxkazamensvnas ghynxkyusa. Ilokazamensvnule ypagnenus u HepageHcmea

18

Tema 4.1 ITokasarenpuasg
¢byHKIUSA U €€ cBOICTBa

24. Tloka3aTejJbHast QyHKUIHUSA
Onpenenenue nokasarenbHol GyHKIMHU. CBoiicTBa QyHKIIMU. CXeMaTHUYECKOE MOCTPOCHHE

OK1-57

19



rpadgukoB GyHKIHH.
KomOnHupoBaHHEI ypoK

25. IMocTpoenue rpagukoB
[Toctpoenue rpadukoB MokazareabHOU (YHKITUU
[TpakTryeckoe 3aHsTHE

Tema 4.2
Pemenue noka3aTeiabHBIX
ypaBHEHUI U HEPABEHCTB

26. Iloka3aTe/ibHbIe YPABHEHUS
Pemenne nmpocTeiiniero nokasareiabHOro ypaBHeHHs. KopeHb ypaBHEHUS.
KoMOuHMpoBaHHOE 3aHATHE

27. PemeHue ypaBHeHHI

CriocoOblI perieHus: pa3iokeHne Ha MHOXKHUTENH, TI0JICTaHOBKA, JTOTapu(pMHPOBAHHUE.
Pemenne ypaBHeHHH ¢ NpUMEHEHHEM MUKPOKAIBKYISTOPA

KoMOmHMpOBaHHOE 3aHATHE

28. Iloka3aTejibHbIe HepaBeHCTBA

[ToBTOpUTH Tpaduk MokazaTenbHON yHKIMH. [l0Ka3aTh MPaBUIIO PEIICHUS MTOKA3aTEIBHOTO
HEpaBeHCTBA Ha rpaduke QyHKIUU.

KoMOuHMpOBaHHOE 3aHATHE

29. PemeHue moka3aTebHbIX HEPABEHCTB
Pemnrenue nmokasaTeabHBIX HCPaBCHCTB
KomOnHupoBaHHOE 3aHsTHE

Tema 4.2
CucreMa moka3aTebHbBIX
ypaBHEHUI U HEPABEHCTB

30. PemieHue cucreM ypaBHeHHUM
Pemenne cucteM ¢ moKa3aTeILHBIMHI YpaBHCHHUAMU
KomOuHupoBaHHOE 3aHATHE

31. Pemienue cucTeM YpaBHEHHi U HEPABEHCTB
Perenue cucreM ypaBHEHUN U HEPABEHCTB
[IpakTHueckoe 3aHsTHE

32. KourtpoJabHas paGora

Cpnaua TeopeTH4ecKoro MaTepuasia U KOHTpOJIbHasi paboTa paszieny: NOCTPOUThH rpadux
MoKa3aTeIbHON (QYHKIUH, PELIUTh TOKa3aTeIbHOE YpaBHEHHE U HEPABEHCTBO, PELLIUTh
CUCTEMY YpaBHECHHM

Paznen 5. Jlozapugm u nozapugpmuueckasn pynkyusa. Jlozapugpmuueckue ypasnenusn u nepagencmaea

30

Tema 5.1
Jlorapudm, ero BUIbI 1
CBOWCTBA

33. JlorapudmMuyeckoe TOXKICTBO

Onpenenenue norapudma u JTOrapuMUIECKOro TOXKAECTBA. Perienne mpuMepoB Ha
BBIYHMCIICHHE JIoTaprudma u ToxaecTBa. Buasl morapudmos.

KoMbuHMpoBanHoe 3aHsATHE

34. CaoiicTBa JiorapupmoB

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

2.2, 2.3,3.2,3.4,

4.2,43,4.4
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Penrenne npumepoB Ha BRIYHCIICHUE JIoTapu(Ma C HCIOTB30BAHUEM CBOMCTB JIorapudma.
KoMOuHMpoBaHHOE 3aHATHE

35. ®opmyJia nepexoaa K jJorapudmy ¢ IpyrumM 0CHOBaAHHEM

[Tonsatue norapupMupoBaHus ¥ MOTCHUUPOBAHMS anreOpanyecKux BelpakeHui. Jlokas3arb
dbopmyny nepexona. Pabora Ha MUKPOKAJIBKYISTOPE. ¥YMETh BBIUUCIUTD CTENIEHb, JIOTapU(M C
J0OBIM OCHOBAaHUEM U C JIFOOBIM ITOKa3aTelleM

KombunnpoBanHoe 3ansrue

Tema 5.2
Jlorapudmuaeckas
¢byHKIMs ¥ €€ CBOHWCTBA

36. Jlorapupmuyeckasi pyHKuus

Omnpenenenue norapupmuueckoi pynkiuu. CorictBa GpyHnkiuu. O0paTHbie ¢ yYHKIHH.
Cxemarudeckoe mocTpoeHue rpaukoB QyHKIIUH.

KomOnHupoBaHHOE 3aHsTHE

37. IlocTpoenue rpagukoB
[Toctpoenue rpadukoB morapu@mMuueckoit GyHKIIHH
[IpakTrueckoe 3aHsATHE

Tema 5.3
Jlorapupmuueckue
YPaBHEHUs U HEPABEHCTBA

38. Jlorapudmuyeckue ypaBHeHHUSs

[ToBTOpUTH Tpaduk JorapupMUIecKoi GyHKIMH, peHIeHHE TPOCTEHIIET0 JTorapu(hMUIECKOTO
ypaBHeHUs1. KopeHb ypaBHEHHS.

KoMOuHMpOBaHHOE 3aHATHE

39. Pemenue JiorapupmMmuyeckux ypaBHeHHIi.

Crioco0sl perieHust: pa3inokKeHne Ha MHOYKUTEIHN, TI0JICTAaHOBKa, JJorapu(MupoBaHue.
Pewrenne ypaBHeHUN.

KomOunupoBanHoe 3aHsTne

40. Jlorapudmuyeckue HepaBeHCTBA

[ToBTOpuTh rpaduk sorapupmudeckoin GpyHkuuU. JJokazaTb NpaBUIO peLIeHUs
Jorapu(MUUECKOro HepaBeHCTBa Ha rpaduke GyHKIuuU. Penenue norapupmMudeckux
HEPABEHCTB

KomOuHupoBaHHOE 3aHATHE

41. Pemenue Jjorapu(pMu4ecKUX HePaBEeHCTB
Pemenue norapudmuueckux HepaBeHCTB
KomOuHupoBaHHOE 3aHATHE

Tema 5.4 Cucrema
JorapuMUIECKIX
YpaBHEHUU

42. Cuctema jorapupmMuyecKux ypaBHeHHUii
Pemienue cuctem ¢ orapuMUYECKUMU ypaBHEHUSMHU
KombOunnpoBanHoe 3aHsTre

43. PemieHue cucTeM ypaBHeHUId
Pemenue cucrem ¢ norapu()MUUeCKUMH ypaBHEHUSIMU
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KomOunMpoBaHHOE 3aHATHE

44. Jlorapudmuyeckas cnupajb. (IIpodeccuoHabHO — OpHEHTHPOBAHHOE COJAEPKAHME) 2
MaremMarnueckoe CBOMCTBO CIIUPAIIU
T 5 5* KomOunupoBanHoe 3aHsTHE
HeMa ' 45. Pemenne 3anau. (IlpodeccnoHaIbHO — OPUEHTHPOBAHHOE COJlEPKAHNE) 2
puMeHeHwne Jorapudmon .
Pemienue 3a1a4 1o cnenuagbHOCTH ¢ IPUMEHEHHEM Jiorapuma, J0orapupMHUUECKOn 1
[0Ka3aTeIbHON (QYHKIUH, JOrapu(pMUUECKUX ypaBHEHUN
[IpakTuueckoe 3aHaTue
46. Pemenue 3aaau 2
Tema 5.6 Pemenue npumepoB 1o teme u3 marepuanos EI'D
Pemenue 3anau: IIpakTuueckoe 3aHATHE
norapudm, 47. KourpoJabHas paéora 2
JorapupmMuyecKas Crnaua TeopeTHuecKoro MaTepuaia 1 KOHTpOoJbHas paboTa pasjiesly: BBIYUCIUTD JOrapudm,
byHKIMSA MPUMEHUTH JOTapUPMHUECKOE TOXKIECTBO, IIOCTPOUTH TpaduK JorapuMUIecKkoil pyHKIuH,
peluTh JorapupMUIEecKoe ypaBHEHHE U HEPABEHCTBO, PELINTh CHCTEMY.
Pazpnean 6. Ocnoevi  mpuzonomempuu. Tpuzonomempuueckue pynxkyuu. Tpuconomempuueckue ypasnenus u 40
Hepagencmea
Tema 6.1 48. OnpeneneHue TPUTOHOMETPUYECKUX (PYHKIIHIA. 2 OK1-7
OcHoBHBIE POPMYITBI Tpuronomerpuueckuii kpyr. Onpenenenne TpuroHomerpuaeckon Gpynkmmu. [Ipaktuaeckas IIK1.3,14,1.6,
TPUTOHOMETPHUU pabota ¢ kpyrom. M3mepenus yriaa. 3Haku TpuroHoMmerpudeckoit GyHkuuu. OCHOBHBIE ;215 4233 4?:12’ 34
TPUTOHOMETPUYECKHE TOXKJECTBA. YETHOCTh U HEYETHOCTh TPUTOHOMETPUUECKUX (QYHKIUI
IIpakTnueckoe 3aHATHE
49. Tpuronomerpuueckasi GyHKIUSI CyMMbI H PA3HOCTH ABYX YIJIOB 2
®opMyIibl IPUBEICHUS, TEPUOJTUIHOCTD TPUTOHOMETPUUECKUX (PYHKIUH, JONOTHUTEIbHBIN
yToJI, TPUTOHOMETpUUYECKHUE (PYHKIIUU CYMMBI U Pa3HOCTH JIBYX YIJIOB
KomOuHupoBaHHOE 3aHATHE
50. ®@opmyJibl IBOHHOTO U MOJOBHHHOIO YyrJa 2
OtpaboTath Ha npuMepax GopMyIbl TBOMHOTO U MOJIOBUHHOTO yTJIa
KomOunnpoBanHoe 3aHsTHE
51. ®opmyJibl CJI0KeHUS] TPUTOHOMETPHYECKUX (yHKIMIi 2
OTtpaboTtathk Ha MpUMepax NIpeodpa3oBaHNEe CYMMbI TPUTOHOMETPUYECKUX (DYHKIUI B
MIPOU3BECHNE U HA00OPOT.
KomOunnpoBanHoe 3aHsTHe
Tema 6.2 52. TpuroHomerpuuyeckue (pyHKIUH 2
Tpuronomerpuueckue I'paduiku TpuroHoMeTpruecKux GyHKIMM U UX CBONCTBA
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dbyHKIMH, UX TpaduKy 1
cBoiicTBa. OOpaTHas
TPUTOHOMETPHYECKAS

byHKIUS

KomOunMpoBaHHOE 3aHATHE

53. IMocTtpoenne rpagukoB pyHKIMH

Tabnua cauros rpaduka GyHKIHM (CKaTHE U pacTsDKeHHE rpadrKa BIOJIb OCei
KoopanHaT). CxeMaTH4ecKoe MOCTPOeHHE TpadrKa TPUTOHOMETPHUYECKON (HYHKIIUU
KombunnpoBanHoe 3ansrue

54. Iocrpoenne rpadpukoB GyHKIUMH
Cxemarndeckoe OCTpoeHHe Tpaduka TPUrOHOMETPHUECKON (PyHKINN
[TpakTHyeckoe 3aHsTHE

55. OOpaTHasi TpuroHoMerpuyeckasi pyHKIHsA.

Omnpenenenne 0OpaTHBIX TPUTOHOMETPHUYECKUX (QYHKIMN. Brrurcienue Ha
MUKPOKaJIbKYJIsITOpe. ['padiket 00paTHBIX TPUTOHOMETPHUECKUX (DYHKITHIA.
KoMOmHMpOBaHHOE 3aHATHE

Tema 6.3
Tpuronomerpuueckue
ypaBHEHHUS U
HepaBeHcTBa. Cuctema
YpaBHEHUH.

56. IIpocreiime TPUTOHOMETPUYECKHE YPABHEHUSA
BriBectu opmystbl 001Iero pemeHus MpoCTeHINX TPUTOHOMETPUIECKUX YPaBHEHHH.
KomOuHupoBaHHOE 3aHsTHE

57. Pemenue ypaBHeHMH
OTtpaboTaTh HABBIKOB PELICHUS MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUI.
KoMOnHMpOBaHHOE 3aHATHE

58. TpuroHomerpuyeckue ypaBHeHHUs

VYpaBHeHUs1, CBOJAIIMECS K KBaJpaTHOMY ypaBHeHHI0. CIIocOObI peleH s : pa3ioKeHue Ha
MHO>KUTEJH, OJICTAHOBKA.

KomOuHupoBaHHOE 3aHsTHE

59. TpuroHomMerpuyeckne ypaBHeHHs
OnHOpOHBIE ypaBHEHUS IIEPBOIO U BTOPOTO MOPSIKA, HEOJHOPOIHBIE YPABHEHHUS.
KomMOuHnpoBaHHoe 3aHsTHE

60. Pemienue ypaBHeHMit
Pemenuie TpUroHOMETpUUECKUX YpaBHEHHUH ¢ TPUMEHEHHEM (HOPMYJT TPUTOHOMETPUH
[TpakTHyeckoe 3aHsTHE

61. TpuroHomerpuieckoe HepaBeHCTBO

Perienue TpUroHOMETPHUUECKOTO HEPABEHCTBA C MPUMEHEHUEM TPUTOHOMETPHUUECKOTO Kpyra
U C IPUMEHEHHEM TpaprKOB TPUTOHOMETPUUIECKHX (PYHKINH. Perenne HepaBeHCTB U3
Matepuanos EI'D.

KomOunnpoBanHoe 3aHsTHe

62. Cucrema TPUrOHOMETPUYECKHX YPABHEHUIA
Pemenne cucrem
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KomOunMpoBaHHOE 3aHATHE

Tema 6.4* 63. Pemenue 3anxau. (IlpodeccuoHabHO — OPHEHTHPOBAHHOE COJEPKAHME) 2
Onucanue Pemenue 3a1a4 no cnenuagibHOCTH ¢ TPUMEHEHUEM TPUTOHOMETPUU
MIPOU3BOJICTBEHHBIX KomOunupoBanHoe 3aHsTHE
MPOIECCOB 64. Ilpou3BoACTBEHHBIE MPOIECCHI. 2
(ITpodeccnona/IbHO — OPHMEHTHPOBAHHOE COJleP/KAHME)
Onucanue MPoU3BOJICTBEHHBIX MPOIECCOB MO CIEHUATBHOCTH € MOMOILIbIO I'pauKOB
TPUTOHOMETPHUSCKUX (PYHKIIHIA
[IpakTuueckoe 3aHaTue
65. IIpou3BoJaCTBEHHBIE MPOLECCHI. 2
(ITpoeccnoHATBLHO — OPUEHTHPOBAHHOE CO/IEPKAHUE)
Ornucanue MPOM3BOJCTBEHHBIX (SKOHOMUYECKHX ) TIPOLIECCOB IO CIEIUATBHOCTA C TOMOIIBIO
rpadUKoOB APYrux QyHKIIHA.
[IpakTrueckoe 3aHsATHE
Tema 6.5 66. Pemenue 3amau 2
Pemenue 3anau: Pemenue npumepos u3 matepuasioB EI'D
TPUTOHOMETPHS [IpakTuueckoe 3aHaTue
67. KontrposabHasi padora 2
Cnaua TeopeTH4eCcKOro MaTepuasa U KOHTPOJIbHasi paboTa pas/ieny: BbIUUCICHUE 3HAaUCHU N
TPUTOHOMETPHUECKUX (DYHKIIUH, IOKA3aTEIBCTBO TOXKIIECTB, PEIICHHE TPUTOHOMETPUIECKUX
ypaBHEHU U HEPABEHCTB, MOCTpoeHue rpaduka QyHKIMN
Paznen 7. Ypasnenusn u nepasencmsa 10
Tema 7.1 68.YpaBHeHus1 1 HepaBeHCTBA ¢ MOJYJIeM. 2 OK1-7
YpaBHeHUS U OO61ue MeTo bl peleHus: ypaBHeHU. Moaynb. Y paBHEHHS 1 HEPABEHCTBA C MOJIYJIEM.
HEpaBEHCTBA C KomOnHupoBaHHoOe 3aHATHE
rapaMeTpoM 69. YpaBHeHus C mapamMeTpoM. 2
3HaKOMCTBO C napameTpoM. [Ipocrelinme ypaBHEHHS U HEPABEHCTBA C TAPaMETPOM.
I'paduueckuit MeTos perieHnst ypaBHEHUS U HEPABEHCTBA
KomOunnpoBanHoe 3aHsTHE
Tema 7.2 70. PemieHue TecTOBLIX 3aJaHUI 2
Pemrenue 3amaq 3a mepBeIii | Bompock! k 9k3aMeHy U TECTHPOBAHUIO, KPUTEPHUH OLIEHUBAHHMS, PETJIAMEHT dK3aMeHa,
cemMecTp MIPUMEPHBIE 3a/1aHus.
KomOunnpoBanHoe 3aHsTHe
71. IloaroToBKa K KOHTPOJIbHOII padoTe 2

Pemennie npumMepHOro 5K3aMeHallMOHHOT0 OUjIeTa, pa3dop pelIeHns, CaMOOIeHKa.
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72. KontpoJbHasi padota

Pemrenne TecTOBBIX 3a1aHUH 3a IIEPBBIM CEMECTP: PELIMTh IPOCTEUIINE YPABHEHMUS,
BBINOJIHUTH JIEHCTBUSA C IPOOSIMU, BBIYMCIUTD CTENEHb, KOPEHb U JIorapu(dM, HallTH 3HaYEHHE
TPUTOHOMETPUYECKON (PYHKIIUU

IIpomexxyTouHasi aTTecTANMS 6

73. KoHcyabTanus K 3K3aMeHy 2 OK'1-7

74. KoHcyabTanus K 3K3aMeHy 2

75. Dxk3ameH (MMCbMEHHBbIIH) 2

2 cemecmp

Pasnen 8. Koopounamut u éekmoput 12
Tema 8.1 76. BeKTOpPHI HA MJIOCKOCTH U B MPOCTPAHCTBE 2 OK 2,3,4,7
Bekrops! Ha miiockocTy 1 | OnpezienieHre BEKTOpa, paBHbIE BEKTOPA, IPOTUBOINOIOXKHbIE, KOJTMHEeapHble. ba3zuc Ha gHZ( 1é3§ 1:3,45 1{36&
B IIPOCTPAHCTBE. mockocTu. CucreMa KoopauHar. JIeicTBUS Hall BEKTOpaMU B KOOpAMHATAX: CIIOKECHHE, 4:2: 43 4_;1 B
KoopanHaTsl BEKTOPOB. YMHOKEHHUE Ha YUCIIO, CKAJSIPHOE IPOU3BEACHUE, YTOJl MEKAY BEKTOPaMHU, YCIOBUE

NapajuIeIbHOCTU U NEPIIEHINKYISIPHOCTH BEKTOPOB

KomOuHupoBaHHOE 3aHsTHE

77. BeKTOpHI B IPOCTPAHCTBE 2

Komnnanapusie BekTopsl. basuc B mpoctpanctse. Cucrema koopauHar. JlefictBus Haj

BEKTOpPaMHM B KOOpJIMHATAX: CIOXKEHHE, YMHOKEHHE Ha YHCII0, CKAJISIPHOE U BEKTOPHOE

IIPOU3BENICHUE, YTOJI MEKYy BEKTOPaMHU, YCIOBUE MAPAJUIEIbHOCTH U EPIIEHAUKYIISIPHOCTH

BEKTOPOB

KomOuHupoBaHHOE 3aHATHE
Tema 8.2 78. YpaBHeHHe NPSAMOii HA MJIOCKOCTH 2
YpaBHEHME MIIIOCKOCTU [Tpupamenue aprymenTa, npupaiienue ¢pynkunu. O61ee ypaBHEHUE NPSIMOH, YTI0BOi

K03 (HULIMEHT NPSAMOH, ypaBHEHHE MPSIMOM € YIIIOBBIM KO3 (PUIIMEHTOM, YTOJI MEXAY

MPSIMBIMH, YCJIOBHE MAPAJIJIEIIBHOCTH U NEPIEHIUKYIIPHOCTH MPSIMBIX

KomOunupoBanHoe 3aHsTne

79. YpaBHeHHE NJIOCKOCTH 2

CocraBrieHne ypaBHEHUS TUIOCKOCTH. YTOJI MEXAY MIOCKOCTSIMH. Y CIIOBHE NapajlieIbHOCTH

iockocteil. [Tnomans Tpeyronsuuka. Pacctosnue ot Touku g0 npsmoi. O0BEM MUpaMUIbI.

KomOunnpoBanHoe 3aHsTHE
Tema 8.3* 80. Pemenue 3anau. (IlpoeccnoHaILHO — OPMEHTHPOBAHHOE CO/IEP:KAHUE) 2
[IpakTnko — [IpakTHKO — OpHEHTHPOBAHHBIE 33JJa4H 110 CIIENHATBHOCTH. KoOopauHaTHAs IIOCKOCT.

OPHUCHTHPOBAHHBIC 3a/1a91

OHpe,Z[CJ'ICHI/IC IJ10maJ i MHOTOYIOJIbHUKA U 00BEM Tena. EnuHunp HU3MCPCHH IJIoIa i N
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Ha KOOPJIMHATHOMN

00béMa. Beruncienue paccTosHAN U TJIOMA e Ha TUIOCKOCTH. KoTnuecTBeHHbBIE pacyueThl.

IIJIOCKOCTH Brruucnenue o6béma.
ITpakTHyeckoe 3aHsATHE
Tema 8.4 81. KonrpoabHas padora. 2
Pemenue 3anau JlaH TpeyrojabHUK ¢ KOOpAWHATaMU BeplIMH. HalTh KOOpAMHATBI BEKTOPOB, YIOJ MEXIY
BekTopsl 1 KOOpAMHATHI BEKTOPaMH, IJIOUIAa/lb TPEYTOJIbHUKA, BBIIIOJIHUTE A€UCTBUA HaJ BekTopaMu. COCTaBUTh
YpaBHEHHE CTOPOHBI TPEYrOJIbHUKA, MEIUAHBI, BBICOTHI.
Pasznen 9. Ilpouzeoonasn pynkuyuu u eé npumenenue 40
Tema 9.1 82.Ilpenen pynkuun 2 OK1-7
[Ipenen ¢pynkuuu u Apudmerndeckas u reomerpudeckas nporpeccus. Dopmyna odbmero wiena. beckoneuno 12112( 1é3§ lé,4é 13641
HENPEPBIBHOCTB. yObIBaromias reomerpudeckas nporpeccus. [locnenoBarensnoctu. PekyppentHas ¢popmyna. 4:2: 43 4_;1 T
AcumnToTsl rpaduka Omnpenenenne npeaena GpyHkun B Touke. beckoHeuno Manas 1 0eCKOHEYHO OoJbIIast
byHKIHN ¢ynkuus. CpoiicTBa npeznenoB. Beruncnenue npezena GyHKIUN B TOUKE, IPU CTPEMIIEHUN K
0ECKOHEYHOCTH. 3aMevaTeIbHbIEe TPEIEITbI.
KomOuHupoBaHHOE 3aHsTHE
83. HenpepoiBHasi pyHKIUS. 2
[Tonsarue HenpepsiBHOM (pyHKIMU. CBOMcTBA HeNpephIBHOM (pyHKIMK. Touka pa3pbiBa.
Acumnrtotsl rpaduka GQyHKIUK. Y paBHEHUE aCUMITOT.
KomOuHupoBaHHOE 3aHsTHE
Tema 9.2 84. IlpousBognas pyHKUHH 2
[TpousBonHas GpyHKIUH, Onpenenenue npousBogHoi ¢pyHkuuu. [Ipasuna nuddepenimponanus. Tabmuma
IpaBuIIa IIPOM3BOJIHBIX dJIeMeHTapHbIX GyHKIUH. [Ipumepsl.
Qg depeHIpoBaHUS. KomOuHupoBaHHOE 3aHsATHE
Du3NYECKU CMBICIT 8S. IlpousBoanas npousBeneHust PyHKIUM. 2
MIPOU3BOIHON (DYHKIIMH. Pemenue npumepoB Ha HAXOKJECHUE MPOU3BOIHON (PYHKIINH, IPABUIIO YMHOKEHUS
[IpakTnueckoe 3aHATHE
86. IlpousBognas yacTHOro GyHKUMI. 2
Pemienue npuMepoB Ha HaXO0X/I€HUE MPOU3BOAHON (DYHKIIMH, TIPABUIIO JICJICHUS
[IpakTHueckoe 3aHsTHE
87. ®usuyeckunii cMbICI NPOU3BOAHOM 2
Haxoxnenne npon3BogHoN. GU3NYECKU CMBICT TPOU3BOIHOM. Pemenue 3aaay.
[IpakTnueckoe 3aHaTHe
Tema 9.3 88. [IpousBoaHas ca10:xHOM PyHKIHH 2
Crnoxnas pyHKIMA U €€ [Tonsatue cnoxHoi pyHkuuu. Teopema o MpoU3BOAHOM cinoxHOM QyHkuu. Tabnuna
MIPOU3BOIHAS MIPOM3BOJIHBIX CIIOKHBIX QyHKIMHN. [IpumMepsl
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KomOunMpoBaHHOE 3aHATHE

89. Beruucijienne npou3BoaHON GyHKINH
OTtpaboTaTh HABBIKM HAXOKJICHUS MPOU3BOJAHOMN CIIOKHON (PYHKIIMH
IIpakTnueckoe 3aHsATHE

Tema 9.4
Pemenue 3agay no teme
pou3BoIHAs (QYHKIIHH

90. KonrpoJibHas padora.

Haiitu npou3Boanyto GyHKIMH, TPUMEHSISI TpaBuia quddepeHIInpoBaHus, TAOIUILY
IIPOM3BO/IHBIX 3JIEMEHTAPHBIX U CIOKHBIX QyHKUMH. Pemuth 3anauy Ha pu3nueckuil cMbica
MPOU3BOIHOMN

Tema 9.5
['eomeTpuyeckuil CMbICT
MPOU3BOIHOMN

91. 'eomeTpuyeckunii CMbICJI POU3BOAHOM

I'eomeTpuueckuii CMBICT MPOU3BOAHON. Y paBHEHUE KacaTeIbHOU K rpaduky GpyHKImuu. Yrou
HaKJIOHA KacaTelbHOU. YTon Mexny QyHkuusmu. Pemenne 3ana4

KoMOmHMpOBaHHOE 3aHATHE

92. Pewrenue 3agau

OTtpaboTaTh HaBBIKM HAXOXKACHHUS YIIIOBOTO KO3(ppuimeHTa, cocTaBiIeHUs] ypaBHEHUS
KacaTeJbHOU K rpaduKy.

[IpakTHueckoe 3aHsATHE

Tema 9.6
Hccnenoanme GpyHkmmm
U TIOCTpOCHHUE Tpaduka

93. HcciaenoBanue GPyHKIHM.

C ToYKH 3peHUs TEOMETPUUIECKOTO CMBICIIA PACCMOTPETh BOIPOCHI MOHOTOHHOCTH (DYHKIIHH,
skcTpemyMa. COCTaBUTh aITOPUTM PELICHUS KaXI0ro BOmpoca

KomOunupoBanHoe 3aHsTue

94. UccaenoBanue PyHKIHH.

Bropas npousBoanas ¢pynkuuu. Touka nepernda GpyHkiun. COCTaBUTh allTOPUTM
UCCIIEIOBaHUS U MMOCTPOECHUS rpapuKa QyHKIIHH.

KomOuHupoBaHHOE 3aHATHE

95. IMocTtpoenue rpauka GyHKIUH
IIpoBecTu noaHOE Hccae10BaHNEe GYHKIUMU U OCTPOUTH €€ rpaduk. (MHOrO4YJIeH)
[IpakTrueckoe 3aHsTHE

96. ITocTpoenue rpadukoB PyHKIMHU
[IpoBectu mosHOE KccieoBaHNe PYHKIIMU U TOCTPOUTH e€ rpaduk. J[poOHO — panroHaibHas

byHKIMS.
[IpakTHueckoe 3aHsTHE

97. IlocTpoenue rpaukoB PyHKIUHU
[TpoBecTu mosnHOE uccnenoBanne PyHKIIUU U TIOCTPOUTH €€ TpaduK.
[TpakTHyeckoe 3aHsTHE

Tema 9.7*

98. Hamboubuiee 1 HAaMMeHbIIee 3HAYeHHe PYHKIUH
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Haxoxnenue
ONTUMAJIBLHOTO pe3yjbTaTa

PaccmoTpeTs anroputm peunieHus 3agadu. Pemenne 3aaay.
KoMOuHMpoBaHHOE 3aHATHE

C MOMOUIBIO Tpou3BoAHOK | 99. Pemenue 3aga4. (IlpodeccnoHaIBLHO — OPHEHTHPOBAHHOE COAEPIKAHME) 2
B [IPAKTUYECKUX 3aJja4ax Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUsT (YHKIINU.
[IpakTHueckoe 3aHsTHE
100.Pemenue 3aaa4. (IlpodeccnoHaTbHO — OPUEHTHPOBAHHOE COIEPIKAHUE) 2
HaxoxieHre onTuManbHOro pe3yapTaTa B IPAaKTUUECKUX 3a/1a4ax
ITpakTHueckoe 3aHsATHE
Tema 9.8 101. KonTpoJbHasi padoTa. 2
Pemenue 3anad no HccnenoBaTth 1 mocTpouTh rpaduk ¢pyHkunu. HalTé HanboibIero 1 HaMMEHbIIEro 3HAYEeHUS
MIPUMEHEHHUIO (GyHKIIUU Ha OTpE3Ke.
IPOM3BOJIHON (pyHKIIMHU
Pasznen 10. Humeepan u eco npumenenue 14
Tema 10.1 102. TlepBooGpa3Has, Heonmpe/eJeHHbIH HHTErpaJ 2 OK1-7
[lepBoobOpasnas ¢pynkuuu, | Hate onpenenenue neppoodpasnoil. HeompeneneHHbIi HHTErpat U ero reoMeTpuYecKuit IIK13,1.4,1.6,
HEOIPEICTCHHBII cmbicit. CBoiicTBa nHTEerpasna. Tadnauia ocHOBHBIX HHTerpanoB. HemocpeactBenHoe ig 4233 4?:12’ 34
UHTErpaj UHTErpupoBanue. Penienue npumepon
KoMOnHMpOBaHHOE 3aHATHE
103. UaTerpupoBanue 2
Pemenue npumepos. HTerpupoBaHue BbIpaXXeHUH, €Clid apryMeHT JIMHEeHHas QYHKIUS.
[IpakTrueckoe 3aHsTHE
Tema 10.2 104.OnpeneneHnblii HHTErpas 2
Onpenenennblil uaterpan | [lonstue naTerpanbHoil cymmel. Onpenenenue onpeeseHHoro nurerpaia. Cpoiictaa
U €T0 BBIYUCIICHHE ornpeneneHHoro uHrerpana. ®opmyna Hetorona — JleiiOHuma. Beruncnenre nHTerpasios.
KomOunupoBanHoe 3aHsTne
10S. I'eomerpuyeckuii U pu3nyecKkuii CMbIC HHTErPaJia 2
I'eomeTpuueckuii cMbIC ONpeieIeHHOro nHTerpana. Ilnomans miockoit Gurypsl.
Boruncnenue miuomanay. @Pu3nyecKnil CMbICI OIPEIEICHHOI0 UHTErpala. Beruncienne nyru.
KomOunnpoBanHoe 3aHsTHE
Tema 10.3* 106.Pemenue 3aga4. (IlpodeccuoHaibHO — OPUEHTHPOBAHHOE COJAEPKAHUE) 2
[Ipumenenue unterpana B | Pemnienue 3aa4 Ha pUMEHEHNE UHTETpasia JJisl BBIUKCICHUS IJIOMAAeH MI0CKUX QUryp
MpaKTUKE ITpakTHyeckoe 3aHsATHE
107. Pemienue 3agau. (IlpodgeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IEPsKAHUE) 2

Pemrenue 3a1a4 Ha MpUMEHEHUE UHTETpasia JUIsl BBIYUCICHUS (PU3NUECKUX BEIUYUH U
ioniaied iockux Guryp

28



[IpakTrueckoe 3aHsTHE

Tema 10.4 108.KonTpoJbHas padora. 2
Pewenne 3anay Ha Halitn HeonpeneneHHblil HHTErpai, BBIYUCIUTh ONPEACICHHbIM HHTETpall, HAUTHU IJIOIIA/b
UHTETPUPOBAHUE TUIOCKOW (DPUTYPBI, BEIYUCIUTH ITYyTh NPOIIEHHBI MaTepUATbHON TOUKOM
Paznen 11. Ilpamvie u naockocmu 6 npocmpancmee 18
Tema 11.1* 109. Buas! niiockux ¢puryp u ux niaomans (IlpodeccnoHaibHO — OpHeHTHPOBAHHOE 2 OK 1,3,4,7
['eomeTpus Ha MIOCKOCTH co/iep:KaHue) IIK1.3,14, 1.6,

IIpakTUKO — OPUEHTUPOBAHHBIE 337]a4H B KypCe F€OMETPUH HA IIIOCKOCTH 4212 4233 43.;12’ 34

ITpakTHyeckoe 3aHsATHE
Tema 11.2 110. IIpsiMble B MPOCTPAHCTBE 2
OcCHOBHBIE NIOHATUS IIpenmer crepeomerpun. AKCMOMBI crepeoMeTpun. Crieactus u3 akcuoM. llapamienbHocT
CTEpEOMETPHH. NpsIMBIX B ipocTpaHcTBe. [lepnenaukyssp , HakinoHHas, npoekius. CBoiicTBa HAKJIIOHHBIX,
Ilepnenpukysp, BBIXOZSIIMX U3 OJHOW TOUKH. Penienue 3a1a4 Ha JOKa3aTeIbCTBO
HAKJIOHHAs, TPOEKIINS. Kom0uHupoBaHHoe 3aHATHE

111. Pemienue 3aaa4 2

Pemenue 3a1a4y Ha napajieIbHOCTb MPSMBIX B IPOCTPAHCTBE, MEPIEHANKYJIISP , HAKJIOHHYIO,

IIPOEKLIHUIO.

[IpakTrueckoe 3aHsATHE
Tema 11.3 112. TlapajjieJbHOCTb NPAMBIX U IJIOCKOCTEI 2
[TapannensHocTh npsiMoit | IIpu3Hak u Teopema 0 mapajuIeNnbHOCTH NPAMOM U MI0CKOCTH. [Ipu3HaK u Teopemsl 0
U TUIOCKOCTH, napajuleIbHOCTH IIJI0CcKOocTel. Pelenue 3a1a4y Ha 10Ka3aTeabCTBO
[IapaJIeIbHOCTD KomOuHupoBaHHOE 3aHATHE
IUIOCKOCTEH 113. Pemenune 3aaau 2

3aauy Ha NapajuIeIbHOCTD MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE, IEPIIEHAUKYIISP,

HAKJIOHHYIO, IPOEKIIHIO.

ITpakTHyeckoe 3aHsATHE
Tema 11.4 114. TlepneHaAMKYJISPHOCTH NPSAMON U MJIOCKOCTH 2
[lepnieH IUKYISIPHOCTD [Tpu3Hak o0 NEPHEHANKYISIPHOCTH NPSIMON U INIOCKOCTH, TEOPEMA O TPEX MEPIEHAUKYIAPAX.
MPSAMON U TJIOCKOCTH. JokazarenbCcTBO yTBEpKAeHUN. Pemenue 3agau
JIByrpaHHbIN yrod. KomOuHMpoBaHHOE 3aHATHE

115. /IByrpaHHblii ¥ MHOTOTPAHHBbIN yroJI. 2

JIByrpaHHBIN yroJl, TMHENHHBIN Yrol, IPU3HAK IIEPIEHIUKYIISPHBIX IUIOCKOCTEN. Y CII0OBUE

CYIIECTBOBaHMsI MHOTOIpaHHOTO yria Perienue 3aiad Ha joka3aTenbecTBO. Pemienue 3aqau.

KomOuHnpoBaHHOE 3aHATHE

116. Pemenue 3a1a4 2
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3ama4yu ¢ IPUMEHEHUEM TEOPEMBI O TPeX MEPIEeHIUKYIIApax, AByrpaHHOro yria. Pemenue
3a1a4y
[TpakTnueckoe 3aHsaTue

Tema 11.5 117. KourtpoabHas padora 2
Pemenue 3ana4 no JlokazaTh yTBEp:KJIEHHUE, PEIIUTD 3a/1a4y
CTEpPEOMETPUH
Paznen 12. Mnuococpannuku u mena epawienus. Ilnouwaov nogepxnocmu u 00vem ceomempuueckozo mena 46
Tema 12.1* 118. 'eomeTpus Ha niaockocTu (IIpodeccnoHaILHO — OPMEHTHPOBAHHOE COlepPIKAHME) 2 OK1-7
[IpaBuiibHbIE [IpaBuibHble MHOTOYTOJIBHUKH. CuMMeTpusi. CBOICTBa MPaBUILHBIX MHOTOYTOJIbHUKOB. 12_112{ 1é3é lé4é 136&
MHOT'OYTOJIbHUKH. [Tnouans MHOrOyroapHUKoB. CuMMeTpust B ipupoae. LleHTp BrincaHHOM 1 onMcaHHOM 4:2: 43 aa
Cummertpus. OKPY>KHOCTH, LIEHTP TSHKECTH U T.J.

KoMOmHMpOBaHHOE 3aHATHE
Tema 12.2 119.MMapanuenenuneq. CedeHne MHOTOTPAaHHUKA 2
[Ipu3ma, 3neMeHTHI Onpenenenue napajuieenuIesaa, ero 3JIeMeHTbl, ceueHue MHororpaitiuka. I[Tocrpoenne
npu3Mbl. Busibl nmpusm. cedeHuil. [IoBTOpUTH TeOpEMBI CTEPEOMETPHUH.
[Imomane nmoBepxHoctu u | IlpakTuueckoe 3aHsaTHE
00BEM TTPU3MBI 120. Ilmomaab MOBEPXHOCTH M 00HEM MapaJijiesienuiena 2

[Tnomanp noBepxHOCTU U 00BbEM Mapauienenuneaa, kyoa. Pemenue 3aiay Ha BbIYHUCICHUE

IJIOLIA/IA TOBEPXHOCTU M 00bEMA; HAXOXKICHHUE FIIEMEHTOB MHOTOTPaHHUKA

KomOunupoBanHoe 3aHsTue

121. Mpwu3sma. Ila0maasr NOBEPXHOCTH H 00HEM NMPU3MBI 2

Omnpenenenue NpU3Mbl, JEMEHTHI IPU3MBI, cedeHue. Buapl mpusM. [lnomans nosepxHocT U

00bEM npu3mbl. Pemenue 3amay.

KomOuHMpoBaHHOE 3aHATHE

122. Pemenue 33124 2

Pemienue 3a1a4 Ha BBIYMCIICHNE TUIONIA/IM TOBEPXHOCTH U 00BEMA IPU3MBI.

KomOunupoBanHoe 3aHsTue
Tema 12.3 123. TIupamupaa. [L1omaabs NOBEPXHOCTH U 00bEM MUPAMU/IbI. 2
[Mupamuna, 31eMeHTHI Onpenenenye NUpaMu/Ibl, JIEMEHTHI MHPaMU/Ibl, CEYeHHEe MHOTOTpaHHUKa. Buasl nupamu.
nupamMuibl. Buser [Tnomans moBepXHOCTH U 00BEM nUpamMuibl. Pemenue 3agau
MUPaMHUI. KombunnpoBanHoe 3aHstue
ITnomane mosepxHoctu U | 124. Pemenue 3aga4 2
00BEM MHUpPaMUIBL. Pemenue 3a1a4y Ha BbIYMCIIEHHE MJIOLIAAHN TIOBEPXHOCTH U 00BEMA MUPAMUIbI

KomOuHupoBaHHOE 3aHATHE

125. ¥YceueHnHasi nupaMuja. 2
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OmnpeneneHne yceUeHHONW MUPaMU/IbL, 2JIEMEHThI TupaMubl. [1101mans moBepXHOCTH U 00BbEM
IIPaBUJILHOM yCEYEeHHOM nupamusl. Pemenue 3anay.
KomOuHupoBaHHOE 3aHsTHE

126. Pemenmue 3aga4
Pemenuie 3a1a4 Ha BRIYMCICHHUE ILIOMIAAM IOBEPXHOCTH U 00bEMa MHOTOIPaHHUKOB. 3a/1a4uu
Ha OTHOIIIEHHE 00BEMOB U TUIOMIA IEH TTOBEPXHOCTH.
[TpakTHyeckoe 3aHATHE

Tema 12.4*
[IpaBuibHbIE
MHOTOTPaHHUKH.
[Tpumepsl cuMMeTpHii B
npodeccun

127. TIpaBMIbHbIE MHOTOTPAHHUKH

Omnpenenenue NpaBUIbHOrO MHOrorpaHHuKa. CBONCTBA PaBUIIbHBIX MHOTOIPAHHUKOB.
Pemienue 3a1a4 Ha MOCTPOCHUE CEUCHUS, HAXOXKACHUS TUTOIIAIN TOBEPXHOCTH U 00BEMa
MHOTI'OI'PaHHHKOB.

KoMOuHMpOBaHHOE 3aHATHE

128. Cummetpus B xu3Hu. (IIpodeccnoHanbHO — OPHEHTHPOBAHHOE CO/IEPIKAHNE)
Cummerpusi B MHOTOrpaHHHKaX. CHMMETpHS B apXUTEKTYpE, TEXHUKE, OBITY.
[IpakTuueckoe 3aHaTue

Tema 12.5

Pemenue 3amau Ha
BBIYUCIICHHE

TUTOIIATV TOBEPXHOCTH H
00bEMa MHOTOIpaHHUKA

129. Pemenue 3a1a4
Pemienue 3a1a4 Ha BBIYMCIICHUE IO/ IOBEPXHOCTH U 00BbEMa MHOTOI'paHHHUKOB.
[IpakTrueckoe 3aHsATHE

130. KourpoJgbHas padora
Pemenue 3aa4 Ha MMOCTPOCHUC CCYCHHA U HAa BBIYHUCIICHUC IJIOMAAN ITOBEPXHOCTU U 00BEMa
MHOTOTpaHHHUKA

Tema 12.6 131. HuauuHap.
Hununnap u ero Onpenenenre NUIMHIPA, YJIEMEHTHI LIUINH/Ipa, OCEBOE ceueHue. Pa3BepTka, miomaip
COCTaBJISIOLIHE. MOBEPXHOCTU U 00bEM unuHApa. Pemenue 3amay.
KomOunupoBanHoe 3aHsTue
132. Pemenue 3aga4
Pemenue 3a1ay Ha BbIYMCIICHUE TIOMIAAN IOBEPXHOCTH U 00BEMA LIMITUHPA.
KomOuHMpoBaHHBIE 3a1a4H.
KomMmOnHMpOBaHHOE 3aHSTHE
Tema 12.7 133. Komnyc. YceuyeHHBII KOHYC
Konyc u ero Onpenenenre KOHyca, IEMEHTBI KOHYCa, 0CeBOe ceueHue. PazBeprka, miomanb
COCTaBJISIOLINE MOBEPXHOCTH M 00BEM KOHYca. Y ceueHHbIN KOHyC. Pa3BepTka, muomaab MoBepXHOCTH U

00BEM yceueHHOT0 KoHyca. Pemenue 3a1aq
KoMOnHUpOBaHHOE 3aHSTHE

134. Pewmenue 3aaau
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Pemienue 3a1a4 Ha BBIYMCIIEHUE IUIOLIAIU TIOBEPXHOCTH U 00bEMA KOHYCA.
Kom0OuHMpoBaHHbBIE 3a]a4H.
KomOuHnpoBaHHOE 3aHATHE

Tema 12.8
[ITap u ero yactu

135. Cdepa u map

Onpenenenue mapa u cepsl, SJIEMEHTHI 111apa, oceBoe ceueHue. Pa3pepTka, 1miomnais
MOBEPXHOCTH M 00BEM miapa. Perenue 3amad.

KomOuHnpoBaHHOE 3aHATHE

136. Pemenmne 3amau.

Pernrenue 3a1a4 Ha OTHOIIEHUE IUIOMIAIEH IOBEPXHOCTH U OTHOIICHHE 00BEMOB TEI
BpailcHus. Perienue 3a1au Ha BRIYMCIICHUE TUIOMIAIU TIOBEPXHOCTH U 00bEMa TeJia BpaIlleHUs
KoMOMHHpOBaHHOE 3aHATHE

137. Pemenune 3aaau
Penienrie 3a1a4 Ha BBIYMCIICHHE IO TOBEPXHOCTH U 00bEMA TeJIa BpaIICHHUS.
IIpakTyeckas pabora

Tema 12.9*
I'eomeTpuueckue
KOMOMHAIIMH Ha TPAKTHKE

138. KomOuHupoBaHHBbIE 32/1a4U
PGHIGHI/IG 3a1a4 Ha KOM6I/IHaIII/II/I FGOMeTpI/ILIeCKI/IX TCJI.
[TpakTrdueckas padoTa

139. I'eomeTrpnueckne komonHauuu. (IlpodeccnonaibHo — opueHTHPOBaHHOE
co/iep:KaHue)

Tena Bpamenus B Moeii CrieliMaabHOCTH. Perienne 3aa4 mpakTHKO — OPHEHTHPOBAHHOTO
coZiep KaHusl.

IIpakTHueckoe 3aHsTHE

Tema 12.10
Pemenune 3agau

140. KontpoabHasi padora
Pemienue 3a/1a4 Ha BBIYMCIICHUE IUIONIA/IM TIOBEPXHOCTH U 00bEMA TeJla BpallleHUs!

Pasnen 13. Ilpoexmnas deamenvnocmeo

10

141. TIpoexT

TemaTuka npoekTa Ha yueOHBIN Tol. MeToaudyeckre yKa3aHus: eI U 3a7a4d MPOEKTa;
coJiep>KaHue MPOEKTa; HoOpMa — KOHTPOJIb 0OPMIICHHSI TPOEKTA; UICTOUHUKH HUH(DOPMALINH;
HpI/IJ'IO}KeHI/ISI.

KoMbOuHmpoBanHoe 3aHsTue

142. IIpe3enTanus npoekTa

OTt6op urdopmarun 11 npesentanuu. Konmuaectso cnaiifo. TpeOoBanus kK 0popMICHHIO
IIPE3EeHTAaIMH. 3allIUTHOE CJIOBO.

KomOuHupoBaHHOE 3aHATHE

143. PazpaboTka npoekra

OK1-7

MK 1.3, 1.4, 1.6,
2.2, 2.3,3.2, 3.4,
4.2,4.3,4.4
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[Touck nadopmanmu. [IpakTrdeckas 4acTh MPOEKTA — CBA3L C MATEMATUKON U COCTABJIICHUE
BOIIPOCOB BUKTOPUHBI HJIM KPOCCBOpAA
KombunnpoBanHoe 3ansrue

144. MaremaTnka B Mmoeii cnennajbHocT (IlpodeccnonanbHo — opueHTHPOBaHHOE
co/iep:KaHue)

[ouck nnpopmanuu. [IpakTHueckas 4acTb MPOEKTa — MATEMAaTHKa B MOEH CIIEUAIbHOCTH.
KomOuHupoBaHHOE 3aHsTHE

145. 3ammra npoekra
WuauBuyanbHas 3aliuTa NPoeKTa

Pasznen 14. Muoowecmea. Inemenmul meopuu zpaghos

10

Tema 14.1*
MmuoxecTBa. Onepanuu
HaJI MHOXKECTBaMHU

146. MHo:xkecTBa
HOH?ITI/IG MHOXXECTBA, ITIOIMHOXECTBA. OHepaHI/II/I Had MHOXXCCTBaMMU.
KoMOuHMpOBaHHOE 3aHATHE

147. Onepauun naa mao:xxkecreamu (IlpodeccnonaibHO — O pUEHTHPOBAHHOE
co/iep:KaHue)

Pemenue npuknaaneix 3aga4. MeTon MaTeMaTH4eCKOM HHAYKIUU.
KoMOnHMpOBaHHOE 3aHSTHE

Tema 14.2*
DneMeHTHl Teopun rpadoB

148. T'padsi
[Tonstue rpada. Cesa3Hoi rpad, nepeBo, MUK rpad Ha TUIOCKOCTH.
KomOnHupoBaHHOE 3aHsTHE

149. CocraBienue rpagos (IIpodeccnonaibHO — OPUEHTHPOBAHHOE CO/IEPIKAHME)
Ornucanue peabHBIX CUTYaIlMi C TOMOIIBbIO MHOXKeCTB. [IprMenenue rpadoB K pemeHuo
3a1a4y

[IpakTHueckoe 3aHsiTHE

Tewma 14.3
Pemenwne 3anaq no
COCTaBJICHHIO Tpada

150. KonTpoabHasi padora.
Pemmte 3a1a4y ¢ MHOKECTBaMHM, COCTaBUTh I'pad K ONpeesIeHHON CUTyalluu

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

2.2, 2.3,3.2,34,

4.2,43,4.4

Paznen 15. Duemenmol Komounamopuxu, CmamucmuKyu u meopuu 6eposmuocmeil

28

Tema 15.1
Kombunatopuka

151. Pa3memnieHue, nepecTaHOBKA

Omnpenenenue dakropuana. [lepectanoBka, pazmernienue (6e3 moBTopos). [IpaBuia u npuémsl
B KOMOMHATOpHKe. Perrenue 3a1a4d ¢ moBTopaMu

KomMbuHnpoBanHoe 3anstue

152. Coueranune. bunom HbioTon
Coueranue u ero coiictBa. TpeyronpHuk [lackans u ero cBoiictsa. bunom HeroToH
KombOunnpoBanHoe 3aHsTre

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

2.2, 2.3,3.2,3.4,

4.2,43,4.4
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153. Pemenue 3aga4
Pemenne koMOMHATOPHBIX 3a1a4, OuHOM HbloTOHA
[TpakTHueckoe 3aHsTHE

Tema 15.2
Teopust BeposiTHOCTEH

154. BepoATHOCTH COY4YAHHOIO COOBITHS

[ToBTOpPUTH: ONpeeneHre onbITa, cOObITUS. Buabl coobrTuii. OnpeaeneHne BEpoOSITHOCTH
CIIy9aifHOTO COOBITHSI.

KomOuHnpoBaHHOE 3aHATHE

155. Teopemsbl TeOpUHN BepPOSITHOCTEH
TeopeMsl cnoxxeHus 1 yMHOXKeHuUs. Pelenue 3agayu
Kom0OnHMpoBaHHOE 3aHATHE

156. Pemenue 3aaau
PeIHeHI/Ie 3a41a4 Ha TCOpCMI)I CJIOKCHHUA U YMHO)KCHI/IFI, BepOﬁTHOCTL cnyqaﬁHoro CO6I)ITI/I$[
KoMOuHMpOBaHHOE 3aHATHE

157. ®opmyaa Bepnysun, baiieca
®opmyna bepuynnu. ®opmyna nonHoi BepositHoctr. Popmyna baiieca
KomOuHupoBanHoe 3aHstue

158. Pemenue 3aaau4
Pemenue 3a1a4 mo TeOpun BEPOSITHOCTEH
[TpakTHyeckoe 3aHsATHE

Tema 15.3
JluckperHas ciaydanHas
BEJIMYMHA

159. 3akoH pacnpenejieHHs CJy4aiiHOM BeJUYMHBI

[ToHsiTHe TUCKPETHOM ClTydyaliHOM BETMYMHBI. 3aKOHBI paclpeeseHus CllydailHON BeJIMYMHBI
Y X XapaKTEPUCTUKHU: MATEMaTUYECKOE 0’KUJJaHUE, TUCIIEPCHUS, CPEIHEE KBAAPAaTUIHOE
OTKJIOHECHHE

KomOuHMpoBaHHOE 3aHATHE

160. Pemenune 3amau

Pemenune 3a1a4 Ha cocTaBleHUE 3aKOHA PACIPEICICHUs CIyJaitHON BETMUUHBI U
HaXOXICHUA €€ UNCJIIOBBIX XapaKTepI/ICTI/IK

KombOuanpoBaHHOE 3aHATHE

Tema 15.4*
3amayu MaTeMaTUUYECKOU
CTAaTUCTHUKH

161. DJaeMeHTHI MATEMATHYECKOH CTATHCTHKH

CrydaiiHble BETMYUHBI, TOJIMUTOH YacTOT, TUCTOrpaMma. LleHTpanbHble TeHASHIINHT, MO/Ja,
MeJuaHa, cpeinee BRIOOpKH. Mephl pa3dpoca, pa3mMax, OTKIOHEHHE. 3acTylaTh JOKIaIbl
CaMOCTOSITENILHOM paObOThI «CBSI3b KOMOMHATOPUKHU U CTATUCTUKWY. [ITOTHOCTH
pacrmpeneneHus.

KomOuHMpOBaHHOE 3aHATHE

162. Pemenue 3axa4 (IIpodeccnoHaibHO — OPHEHTHPOBAHHOE CO/IEPKAHME)
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Pemenue 3aa4 Ha cocTaBiieHUE MOJIUTOHA YAaCTOT U MOCTpoeHue ructorpaMm. Haxoautsb
MOJy, MEJIHaHy, CPEIHIOI0 BEIOOPKY B 33[a4ax IO CHEIHAILHOCTH
[TpakTnueckoe 3aHsaTue

163. CocraBiaenue Tadaun (IIpodeccuoHaTBLHO — OPUEHTHPOBAHHOE COEP KAHME) 2
[TepBuunas 00paboTKa CTAaTUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpencTaBieHUe.
Haxoxaenne cpeTHUX XapaKTepUCTUK, HAOMIOJaeMbIX TaHHBIX. 3aa4H 10 CIEIUATBHOCTH
[TpakTiueckoe 3aHsaTue

Tema 15.5 164. KounTpoabHas padora 2

Pemenwue 3amau Pemuthb 3a1aun o KOMOMHATOPUKE, TCOPUU BEPOSTHOCTEH, HA 3aKOH paclpeaeacHus
CJIy4aiiHOM BEJIMYMHBI, HA COCTABJICHUE MTOJIMTIOHA YaCTOT U T.[I.

Pasnen 16. Iloemopenue mamepuana 6
165. PeureHue TeCTOBBIX 3aIaHUH 2
Pa30op 3amanuit HITOroBOro Tecta 3a BTOpOil ceMecTp: BBIYUCIUTD Mpe/ien, Hal T
MIPOU3BOHYIO (PYHKIIMH, GU3HUYECKUN CMBICI POU3BOJIHON M MHTETPANIA, BEIYHUCIIUTH
UHTETpaJl, PeIUTh T€OMETPUUECKHE 3a/1a4l, HAUTU BEPOSTHOCTD CIIYYaiiHOTO COOBITHUS,
HaTH MaTEMAaTUYECKOE OKUJAHUE CITyHYaHHOW BEJIMYUHBI OK 1-7
Komb6unnpoBanHoe 3aHsatue
166. TIloaroroBKa K KOHTPOJILHOW padoTe 2
Pemmuth TecT 3a BTOpoii cemecTp
167. KounTpoabHas padota 2
Pemuts 6azoBsiii TecT EI'D

IIpome:xyTOUHASI ATTECTALUSA 6
168. KoHcyabTanus K 3K3aMeHy 2
169. KoHcyabTanus K 3K3aMeHy 2 OK1-7
170. Ox3amMeH (MUCbMEHHBIH) 2

Hroro 340
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCIIUIIJIMHbI

3.1 Obecneyenne cnenUaJIbLHbIX YCJIOBHIA 111 00YYAIOIIMXCS HHBATUI0OB H 00y4AIOUIUXCH C

OrpaHUYeHHBIMHM BO3MOKHOCTAMM 310poBbsi (OB3):

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

o Jlns cnaboBuasmmx: oOecrieueHrne NHANBUIYAILHOTO PABHOMEPHOTO OCBelIeHus He MeHee 30
JIIOKC; TIPH HEOOXOAMMOCTH 0OecrieueHre YBEIHMUMBAIOIIUM YCTPOHCTBOM; Y4EOHO —
METOJIMYECKUE MaTepHalibl 0(hOPMIISIOTCS C YBETUYEHHBIM HIPUPTOM

e Jlnst rmyxux U cnaboCibIIIaNInX, ¢ TSHKEIBIMA HApYIICHUSIMU PEUU: 00eCTIeYBaIOTCS
HaJJIeXKAIIMMHU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEICHUS HH(POPMAIIUU; MO UX JKETTaHUIO
MIPOMEKYTOUHAS aTTECTALNSI MOXKET IPOBOIUTHCS B TUCBMEHHOU (hopme

e C HapylIEHUSIMU OMOPHO — ABUTATEIHHOIO arapara: opranusyercs: 6e3doaprepHast

apXUTEKTYpHas cpefa 00pa3oBaTEIbHOTO YUPEKACHHs, pabodero MecTa

3.2 Jlns peaau3anuu NPOrpaMMbl y4eOHOM JUCHUIIMHBI PEXYCMOTPEHO CJeIyIoIme

Tpeﬁonamm K MUHUMAJIBbHOMY MAaTCPHAJIBHO-TEXHUIECCKOMY o0ecnevyeHuIo

VYueOHblit kabuHeT « MaremaTHkay.
3.2.1 OGopynoBaHue kabuHeTa MaTEMaTHKU :

Kommiekt yueOHOM MeOenu: mocalouHble MECTa CTYISHTOB 25; KJIacCHas J0CKa;

9KpaH;

Pabouee mecTo mpernogaBaTens;

KommiekT yueOHO — HariasiiHbIX Mocoouii ( yueOHUKH, TEPMHHOJIOTHYECKUE CIIOBAPH
pasHbIX THUIIOB, KEHCHI MO0 TeMaM, pa3JaTOYHbIM MaTepuai, KOMIUIEKTh MPAaKTUYECKUX PadoT,
MaKeThl TEOMETPHUYECKUX TeJ, UYEPTE)KHbIC NPUHAIICKHOCTH, TPUTOHOMETPHUYECKHH KpYT,
TPaHCIIOPTHUPBHI).

KoMMmieKT 37eKTpOHHBIX BUANOMATEPUATIOB

3amaHus U1 KOHTPOJIBHBIX PaboT

[TpodeccrnonanbHO — OpUEHTUPOBAHHBIE 3a/TaHUS

Marepuaiibl F5K3aMeHa
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3.2.2. Texunueckne CpeacTBa OOYUYECHHS: KOMIBIOTEDP; MUKPOKAIBKYJISATOPHI

3.2.3 leiicTByromasi HOpPMATHBHO-TEXHUYECKASI U TEXHOJIOTUYECKAS JOKYMEHTAIHS:
MpaBWjla TEXHUKH O€30IaCHOCTH M IPOU3BOJICTBEHHOM CaHUTApUU; WHCTPYKLUUU

OKCILTyaTalluu KOMHBIOTCpHOfI TCXHUKU.

3.3. UnpopMmanmnoHHoe oOecniedeHne peajn3alui NporpaMmbl
Jlnsa peanuzanuu mporpaMMbl OMOIMOTeUHbIH (poHA 00pa3oBaTENbHON OpraHU3allud UMEET
MeYaTHbIE, ANEKTPOHHBIE 00pa3oBaTeNbHbIe U HHPOPMAIIMOHHBIE PECYPChI, PEKOMEHJOBAaHHbBIE
OYMO, mJis UCNONIb30BaHUs B 00pa30BaTEIILHOM MPOIIecCe.
3.3.1. Obs3aTebHbIE TEYaTHBIE U31AHUA

1. Amumos III.A. u np. «Anrebpa u Havyasa MaTeMaTudeckoro anainuza» 10 — 11 kimaccel.
M, 2016 .
Aranacss JI.C. u np. «I'eomerpus. 10 — 11 kiace», M, 2016 r.
bammakos M.U1. Marematuka 10 knacc. Yuebnuk mist cryaento CI1O. M, 2014 r.
bammakoB M.M. Matematuka 11 knace. Yuebnuk ans crynentos CIIO. M, 2014 .

bammvakor M.M. MaremaTtuka. CoopHuK 3ama4d. M,2014r.

o g H» w D

bammakoB M.M. Matemartuka. D11eKTpOHHBIN Y4eOHO — METOUYECKHI KOMILJIEKC ISt

crtynenros CIIO. M, 2015 .

3.3.2 Dy1eKTPOHHBbIE U3AHUS

1) DnextponHO — Oubmuoteunas cucrema IBC «BOOK».ru

110
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS OBILEOBPA3OBATEJIBHOM JUCLIMITINHEBI

KOHTpOJIb H OICHKA PE3YIbTaTOB OCBOCHUA JUCHUIIIIMHBI OCYIICCTBIIACTCA NPECIOJABATCIIEM B ITPOLECCE IIPOBCACHUA IPAKTHYCCKUX SaHHTHﬁ, ITPOBEPOK

CaMOCTOSTENILHBIX PAOOT 00ydaromMxcs 3a Kypc. B koHIle 00y4eHus IPOBOJUTCS SK3aMeH

Pezynomamul o6yuenus’

I(pumepuu OUECHKU

Dopmul u memoowt
KOHMPOJIA U OYeHKU

OK'1 BeiOupaet crioco0bl pemieHus 3a1a4 npohecCHoHaIbHON AEITEeTbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAaM

Pacnosznaem 3aoauy unu npoonemy 6
npogeccuonanbHoOM Uil COYUAIbHOM
KOHMeKcme U cocmasnsiem nian 0eucmsuil

OK?2 Hcnonp3yeT COBpEMEHHBIE CPEJICTBA IIOUCKA, aHAIN3a U MHTEPIPETaluu U
uHpopmanuu GpopManuu 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBITIOIHEHUS 3a/1a4
npodecCOHAIBHOM 1A TeTbHOCTH

Onpeoensem HeoOX00UMble UCMOYHUKU
uHpopmayuu, nianupyem npoyecc NOUcKd,
amanusupyem u oghopmisiem pesyivmamol
NOUCKA

OK3 Ilnanupyet 1 peannsyer coOCTBEHHOE MPO(HECCHOHANBHOE M TMYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIBCKYIO JEATETLHOCTD B MTPO(eCCHOHATLHOU cdepe,
UCTIOJNIB3YEeT 3HAHUS 10 (PMHAHCOBOW I'PAMOTHOCTH B PA3IMYHBIX )KU3HEHHBIX
CUTyalluAgX.

IIpumensem coepemeHHy0 HAYUHYIO
npogheccuoHanbHYI0 MEPMUHONIOSUTO,
onpeoensem u 8blcmpausaem
npogeccuonanvroe pazgumue u
camoobpazosanue. Paccuumvleaem
pasmepul 8bINJIAM NO NPOYEHMHBIM
CMABKam KpeoumosaHus,

OK 4 D dpexTuBHO B3aUMOIEUCTBYET U paOOTAET B KOJUIEKTHBE U KOMaH/IE

Opeanuzyem pabomy KoLIeKMuaa,
83aumMoo0elicmayem ¢ npenooasamesimu u
KoJL1ecamu

OK 5 OcytiecTBisIeT YCTHYIO U TUCbMEHHYI0 KOMMYHHKAIUIO HA TOCYAapCTBEHHOM
a3b1ke PO ¢ ydyeTom 0coOeHHOCTEH COIMANBHOTO M KYJIBTYPHOTO KOHTEKCTa

I'pamomno uznazaem ceou mvicau u
ogopmasiem 0OKyMeHmMbl, NPOsEIAem
MOJIEPAHMHOCMb 8 KOJIeKMUBe

OK 6 IlposBiseT rpakJaHCKO — NaTPUOTHYECKYIO TO3ULHIO, IEMOHCTPUPYET
OCO3HAHHOE [TOBE/ICHNE HA OCHOBE TPAJAULIMOHHBIX 00IE€YEI0BEYECKUX LIEHHOCTEH, B
TOM YHCIIE C YYETOM FapMOHHU3ALMU MEKHALMOHAIBHBIX M MEKPEIUTHO3HBIX

Ocosnaem 3Hauumocme ceoell npogheccuu,
demMoHcmpupyem 2paricoOancKyo NOUYUIo U
npuMeHsiem cmanoapmol

Oyenxa kauecmsa
SHAHUU Npu
8bINOIHEHUU
cmyoeHmamu:
NPAKMUYECKUX
pabom,
CAMOCMOSMENbHBIX
pabom,
KOHMPOTIbHBIX
pabom,
mecmupogaHue 3a |
u 2 cemecmp
mecmupoganue no
mamepuanam EI'D
npu coave dK3aMeHd
3a 1 u 2 cemecmp

AHanusz evinoiHeHus
OOMAWHUX 3A0AHULL.

Habnwooenue u
ananus
oesmenbHocmu
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OTHOHICHHfl, IMPUMCHACT CTaHAAPThl AHTUKOPPYIIIUMOHHOI'O ITIOBEACHU .

AHMUKOPPYNYUOHHO20 NOBEOEHUS.

OK 7 ConeiicTByeT COXpaHEHHUIO OKPYXKAIOIICH CPEJIbl, PECYpPCOCOCPEKESHUIO,
MPUMEHSIET 3HaHUs 00 M3MEHEHUHU KIIMMaTa, MPUHIIUIIBI OepeKIMBOrO MPOU3BOICTBA,
3G HEKTUBHO ASHCTBYET B UPE3BHIYAWHBIX CUTYAITUSIX

Cobarodaem HOpMbL IKOI02UUECKOU
bezonacnocmu, pecypcocoepedicerusl.

1IK 1.3 BpimonnsieT rpaduyeckue padoThl IO COCTABICHUIO KapTOrpapuIECKUX
MaTepHaoB

Ipumensiem memoosl yen06vlx U TUHEUHbIX
U3MepeHuti, HUGeIUpOBaHUs U
KOOPOUHAMHBIX OnpedeneHull

11K 1.4 BpInoJTHSAET KaJaCTPOBBIC CHEMKHU U KaAaCTPOBBIE pa0OTHI M0 (hOPMUPOBAHUIO
3€MEJIbHBIX YYaCTKOB

3naem mexHuKy 6bInoIHeHUs NOJIe6bIX U
KaMepaibHbIX 2e00e3udecKux paboom

1IK 1.6 TlpumeHnsieT anmapaTHO — IPOrpaMMHBIE CPEICTBA JJIsl PacueToB U
COCTaBJICHHsI TONOIpapUUECKUX, MEKEBBIX IJIAHOB

3naem aneopummol Mmamemamu4eckou
06pabomxu pe3yibmamos noae6blx
2e00e3UtecKuUx uzmepeHull ¢
UCNONIL30BAHUEM KOMNBIOMEPHBIX
npocpamm

11K 2.2 BuINOJHSET TPaIOCTPOUTENBHYIO OIICHKY TEPPUTOPHH MTOCEICHUS

Opeanuzyem c60p u n0020mMoBKY UCXOOHOU
0oKyMeHmayuu, nposooum oomepmoie
pabomul

11K 2.3 CocraBisieT TEXHUUECKUH M1aH 00BEKTOB KalIUTAJIbHOI'O CTPOUTEINILCTBA C
IIPUMEHEHHEM aIllIapaTHO — IPOTPAMMHBIX CPEACTB

1Iposooum namypanvHoe obcedosanue
KOHCMPYKYUll, (hopmupyem omuemHyro
OOKYMEHmMAayuio, 3Haem OCHOGHbLE
NPUHYUNDBL, NPABUIA U NOPAOOK PAOOmMbL 8
UHPOPMAYUOHHBIX CUCEMAX

1TK 3.2 OcymecTBisieT JOKyMEHTAIMOHHOE COITPOBOXK/ICHNE B chepe KaJlaCTPOBOTO
ydeTa ¥ TOCYAapCTBEHHOM perucTpaiuy rnpaB Ha 00bEeKThl HEABHKUMOCTH

IIpasunvro ogpopmnsem
OOKYMEHMAYUOHHOE CONPOBOANCOEHUE,
npoeepsiem Ha cOOMBEEemcmeue HOpmMam

11K 3.4 OcymecTBiseT cO0p, CUCTEMAaTU3AUIO U HAKOTJICHHE UHPOPMALIUH,
HE0OXO0IMMOM ISl OIPEIeNIEHNs KaJaCTPOBOM CTOMMOCTH OOBEKTOB HEJBUKMUMOCTH

Ocywecmensem coop, cucmemamuzayuro u
HAKONJIeHUsL UHPOpMayuu OJis peueHUs.
npob.eMol

ITK4.2 TIpoBOIUT KOTMYECTBEHHBIN M KAUECTBEHHBIN y4eT 3eMelb, IPUHUMAET
y4acTHE B MX MHBEHTAPU3ALUU U MOHUTOPUHIE

Ilooecomasnueaem ghaxmuueckue ceedeHus
00 UCNONb308ANHUU 3eMeNlb U UX COCOSHUSL

11K 4.3 Ocy1iecTBIsieT KOHTPOJIb UCTIOJIB30BaHUS M OXPAHBI 3€MEJIBHBIX PECYPCOB

3naem cnocobwl onpedenenus niowjaoeu

11K 4.4 Pa3pabaTbIBaeT NPUPOIOOXPAHHBIE MEPOTIPUSATHUS

3naem mpebosanus 6 obacmu oxpaHol
OKpyaHcaloujeti cpeosl

CMYOeHmos 6
npoyecce
8bINOTHEHUS
ayoumopHuIx u
6HEAyOUMOPHBIX
3a0anuil:

- paboma 8 manvix
epynnax

- epynnosas paboma
- paboma napamu
- UHOUBUOYATIbHASA
paboma

Habnwooenue u
ananus
oessmeibHOCmu
CMYOeHmos 6
npoyecce
6bINOJIHEHUS
Ilpoexmnou
OessmeibHOCHU:
nOUCK uHgopmayuu,
ananuz uHgpopmayuu
3awuma npoexkma
ogopmnenue
NPOeKma CO2NAaACHO
HOpMA - KOHMPOJs
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KOHTPOJILHO — OLICHOYHBbIE CPeICTBA
Mo o00meo0pa3oBaTeJbHON AMCHUIIIMHE

O 07 MareMaTHKa

cneyuanvnocmy 21.02.19. «3emneycmpoiicmeoy

Kypc 1, epynna 113
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CocTaBneHsl 7151 IPOBEICHUS UTOTOBOM TIPOMEKYTOYHOM aTTECTAIIHH.
CooTBeTcTBYET paboueit mporpaMme yueOHOH 00111e00pa3oBaTeIbHON JUCITUTIIINHEI,
o0pa3oBaTeNbHBIM TEXHOJIOTHSIM, HCIIOJIb3YEMBIM B MpemnojaBanuu. Pazpadorana s

cnermanbHocTH 21.02.19. «3emneycmpoticmeoy

Pa3zpabotunk: IIpocBupoBa Onbra MBanosHa, npenoaasatens [AIIOY CO

«KpacHoyumckuii arpapHbIii KOJIEIK»
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bank KOHTPOJbHO — HBMEPUTC/JIbHBIX MATCPHUAJIOB

3aHaHI/IH AJIA MOATOTOBKH K 3K3aMEHY IO MaTEMaTHKE 3a 1 ceMecTp
1) YMeTh onepupoBaTh MOHATHSIMH: MaTpULla BTOPOTO M TPETHErO MOPSAKA, ONPEACTUTENb,

TEOMETPHUECKUI CMBICI ONPEACTUTENS

2) YMeTh OnepupoBaTh MOHATUSIMH: CTEIICHb YMCIIA, CTETICHb C LIEJIBIM MOKa3aTelieM, KOPCHb
HATYpaJbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM M JCHCTBUTEIBHBIM IOKa3aTeleM, Jorapupm
Yucia; YMEHHUE BBIIOJIHATh BEIYUCICHHE 3HAYCHUH U IIpeoOpa3oBaHUe BBIPAXKEHUN CO CTEIEHAMU U
norapupmami, Mpeodpa3zoBaHus IpOOHO — pallMOHATIBHBIX BBIPAKEHUI; CHHYC, KOCUHYC M TaHI'€HC
MIPOU3BOJILHOTO YHCIIA

3) YMerp omepupoBaTh MNOHSATHAMH: KOMIUICKCHOE YHCIIO, COINPSIKCHHBIC KOMILICKCHBIC
quciaa, MOAYJIb W apryMEHT KOMIUIEKCHOrO 4Mcia, (opMa 3almucu  KOMILIEKCHBIX —YHCEeN
(reomeTpuyeckas, TPUrOHOMETpUYecKas U ajredOpanyeckas); yMeTb IPOU3BOIUTH apupMeTHIECKHe
JEWCTBUS C KOMIUIEKCHBIMHU YMCIIaMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BaHHUS KOMIUIEKCHBIX YHCET

4) YMeTh OIepupoBaTh MOHITUSMH: PAlMOHAIbHBIC, MPPAIMOHATBHBIC, MMOKa3aTelIbHbIC,
CTEINEHHbIE, JIOrapu(pMHUUYECKHe, TPUTOHOMETPUUYECKUE YPAaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBI;
PaBHOCWJIBHOCTh YpaBHEHUH, HEPAaBEHCTB M CHCTEM; YMEHHE pelllaTh YpaBHEHHsI, HEpaBEHCTBA U
CHCTEMBI C IOMOMIBIO Pa3IMYHBIX TPHEMOB;

5) YMeTh pemiaTh TEKCTOBBIC 3a/laud PAa3HBIX THIIOB (B TOM YHCIE HA MPOLCHTHI, JOIH U
YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIYyI, HAJIOTH, 3aJa4d U3 00JacTu
yIpaBJIeHUs] JUYHBIMA U CEeMeHHBIMH (UHAHCAMHU); COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 33Jau, UCCIIENOBATh IOJIYYEHHOE PEIICHHE U OICHUTh
MPaBAONOA00HOCTh PE3YIIbTaTOB;

6) YMeTh omepupoBaTh MOHATHAMH: (QYHKLIUS, TpaduK (YHKIHUH, KOMIIO3HIHS (QYHKIHUIA,
JTUHeWHas (QYHKUMSA, KBajapaTuyHas (QyHKIUS, panvoHaibHas (QYHKIUS, CTeNeHHas (QYHKLUS,
nokasareibHas QyHKIus, Jorapudmuyeckas QyHKIMs, TPUrOHOMETprudeckue QyHKIUU, oOpaTHbIE

(GyHKIIUN; YMEHUE CTPOUTH IPaUKU U3y4YEeHHBIX (YHKIIHM,

1. Pemuth npocreiinme ypaBHEeHUs .

a) ﬂx:2.?>1 —Zx:23E —§x=—16g
5 5 8 8 6 3
6) x:8x—35 B :6x—36 x:—5x—48

x= 22X
x—4 x-11 x+9
x+8 x=2 x+5
B) (ij ~216° (ij ~ 33 (lj _g
6 7 8
r) log,(5-x)=1  log,(4-x)=1 log,(-1-x)=1
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n) cosx—cos3x=0 7sin?x-5cos?x+2=0 (3—4sinx)3+4cosx)=0
sin(2x+%]=0 Sin6x+sin4x =0 tg°x—tgx—2=0
K) V-7—-4x =5 V85+2x =9 750 -2x =8

2. Pemuth mpocTeiiniue HepaBeHCTBA:

X 2+3x 2
2) (E) < [lj <87 eV s (lj
3 27 4 6
6) log,s(2—x)>-1 log,(4x+20)>-2 log,(x-1)<-2

5
3. HocTpouts rpaguk GyHKUUM:

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

L
2 2

0) y=tgx+1 y = 2C0SX y:sin[X_fj

B) y=2° y=3""4+4 y:[%) +3

4. PemMTh CHCTEMY YPABHEHHIl

Y {x—y=4 {5)6_3)/:135 5) {Iogzx—logzy:?, {Inx—lny:|n3

5¥Y = 25 3V _5¥l =9 4y* +x-5=0 X-2y=2
X—-2y+4z=0 2X+3y+22=4 sinxcosyzl

B) {3x—2y+5z=5 3x+5y+2z=4 r) i
2X—4y+5z=-3 2X+3y+4z=-6 sinycosx:z

5. Pemintsh 3anauy npogeccHOHAIBHO — OPUEHTHPOBAHHOTO CO/IEPKAHUSA

a) JlepxaTenu JUCKOHTHOM KapThl KHMXKHOTO MarasvHa IOJIy4alOT MpPU TMOKYNKe CKUAKY 6%.
Kuura ctout 650 py6uneit. Ckonbko pyOuieit 3a1u1aTUT JepKaTeilb JUCKOHTHOM KapThl 32 3Ty KHUTY?
0) Terpans crout 13 pyoOseit. Ckonpko pyOsel 3amiaTuT nmokynatenb 3a 40 TeTpanei, eciu npu
nokynke Oospie 30 TeTpaneit Marasut jenaet ckujaky 10% oT CTOMMOCTH BCeH MOKYNKU?

B) Ha OeH3okoN0HKE OAMH JUTP OeH3uHa cTouT 52 py6us 60 koneek. Bonutens 3amun B 6ak 30
JUTPOB OEH3MHA M KyNui OyTBUIKY BOJbI Ha 85 pyoOiseit. Ckonbko pyOniel cllaud OH IMOJIYYUT C
2000 pyOGmneit?

r) B nernem narepe Ha Kaxaoro ydactHuka nonaraetcs 40r caxapa B AeHb. B narepe 160 yenosexk.
CKOJIBKO KWJIOTPaMMOBBIX 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 sSHBapp JOJAr yBeIU4MBaeTcsl % IO CPaBHEHUIO C KOHIIOM

npeapiaymero roaa; 2) ¢ ¢eBpais MO HIOHb KaXKIOTO roja HEOOXOJUMO BBIIIJIATUTH OJHUM
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MJIATEKOM 4YacTh jponra. Halimure I, ecimi M3BECTHO, YTO KPEAUT OYAET MOJHOCTBIO TIOTAIIeH 3a JIBa

roja, Ipu4eM B IepBblii roa Oyzer BoeimiadeHo 160000 py6Gueit, a Bo Bropoii rog — 240000 pyoieit

6. KomiuiekcHoe 4Mc/I0 3a1McaTh B TPUTOHOMETPHYECKOI U MOKA3aTeJIbHOM
dopme

Z=-1+i 7=+/3-i 7=-1-i/3 7=-2+2i/3 Z=—~3+i

KpHTepI/II/I OIICHUBAHUSA HA IK3aMCHE.

B sk3amenanmonHbix Ounerax 3a 1 cemectp comepxutcs 6 3amanuii. OneHka
«5» BBICTaBISAETCS 32 6 MPAaBUIBHO PEIICHHBIX 3a/laHUM, OlleHKa «4» BBICTABISACTCA
3a 4 IpaBUJILHO PELEHHBIX 3a/laHus, OLEHKA «3» BbIcTaBiseTCs 3a 1 — 4 mpaBUIIBHO
PEIICHHBIX 3a/IaHUMH.

YMeTh OonepupoBaTh NMOHATUSAMU: METOJ JI0KA3aTEJbCTB, AJITOPUTM PEIICHHUS
3ajJ1a4; ONpeJielIeHne, CBOMCTBO, 10Ka3aTeIbCTBO, PaBHOCUIIbHBIE (POPMYIIUPOBKHY;

yMeHue (popmyinpoBaTh OOpaTHOE U MPOTHUBOIOJIOXKHOE  YTBEPKICHUE,
IIPUBOJNTH MPUMEPBI U KOHTPIIPUMEPBI; MPOBOJAUTH JAOKA3aTEIbHBIE PACCYKIACHUS

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

T'AIIOY CO «KpacHoypumckuii arpapHbIii  KOJLJIETAD)

PaccmoTpeno Ha YT1Bepxkaaiw:
3aCelaHUM [IUKJIOBOM 3K3AMEHAIIMOHHBINA BUJIET Ne 1 3aMECTUTENb
KOMUCCHH, JTUPEKTOpa 1o
€CTECTBCHHO-HAyUHBIX [0 JTUCHUIUIMHE: MaTeMaThKa yueOHoii paboTe
UCLIUILIINH OT « »12.20 T
[Iporokoi Ne cnenuanbHocTh 21.02.19. 3emieycTpoiicTBO

oT « »12.20 1. kypc 1, 1 cemectp

3aB. IIUKJIOBOH

KOMHUCCUU

YciaoBus BbINOJHEHUS 3aJaHUA

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

3aganue

1. Haiinure xopeHb ypaBHEHUS:

x—2
—Ex:7§; x:M; 1 =343"; Iog7(—3+x)=1; CoS X+z =0; V69-4x=9
7 7 x—-10 7 3

2. Pemure HepaBeHCTBO: (%) < 1

27

3. Ioctpouts rpaduk Gyskuun: Yy = 6% -1

4. Terpanp crout 13 py6ueii. Ckonbko py0iieii 3amnaTut nokynareis 3a 40 TeTpaseii, €Ciu Ipu MOKYyIKe
6ombuie 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 KOMITJIEKCHOE YMCIIO B TPUTOMETPUUIECKYIO hopMy Z =—2+ 23

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

YrBepxaaio:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 2 3aMECTHUTEIb
3ace/laHuH [IUKIJIOBOM JTUPEKTOPA MO
KOMHCCHH, 10 JIUCHMIUIMHE: MaTeMaTUKa yaeOHoH paboTe
€CTECTBEHHO-HAYUYHBIX or «_»12.20 r.
TUCLIUILIINH crienainbHOCTh 21.02.19. 3emieycTpoilcTBO
[IpoTokoin Ne kypc 1, 1 cemectp

OT « »12.20 1.
3aB. IIUKJIOBOU
KOMUCCHU

YciaoBus BbINOJHEHUS 3aJaHUA

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

3aganue

1. Haiinure KOpeHb ypaBHEHHUS:

x-2
2yl 98 IV o5 logL (L4 x)=2; 2c0sX=+3; Ja4—Bx =3
5 5" x+2 |5 3

2. Pemure nepasenctso: log o (2 - x)> -1

3. Iloctpouts rpaduk pyHKkuuu: Yy =tgx+1

4. Ha OeH30K0JIOHKE OJIUH JIUTP OeH3rHA cTOUT 52 pyosist 60 koneek. Boaurens 3amun B 6ak 30 1utpoB
OeH3MHa ¥ Kyl OyTBUIKY BOJIbl Ha 85 py6ueil. Ckoabko pyoaeit ciauu on noiaydut ¢ 2000 pyGneid?

X-2y+4z=0
5. Pemmuts cuctemy ypaBHeHMid 3X—2Y+5Z =5
2X—4y+5z2=-3

6. [lepeBecTn KOMIUIEKCHOE YKCIIO B MTOKa3aTeNnbHyl0 Gopmy zZ=-2+ ZINE)

« » 20 1. Cocrasun npenogasarenb: [Ipocsuposa O.1.
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Ne Tect 3a 1 cemecTp OTBET
1. (11 2) 5 8
Beranenuts | —+— [+ —
18 9) 48
2. -15
Bpruuciurs (\/§ -18 X\/§ ++/18 )
3. 75.772 1
Beruucnuts )
4. 0,6
Berauciuts 3/216-0,001
5. 2
Beruucnuts log, , 0,09
6. 100
Beruncintp 420%™
7. 2
Berancnuts log,8—log ¢ 2+1log 9
8. 0,79
Haiitu Sin o, eciu cosa =0,61, « € | uemsepmu (0 0,01)
9. . 5 6 -11
Haiigure kopeHb ypaBHEHUS: — 7x = 77
10. 3
Haiinute KOpeHb ypaBHEHHUS: — 6(9 - 5x) =9x+9
11. . . —-6x+21 7
Haiinure HanGonpImii KOpeHb ypaBHEHHS: X = ——10
12. -24
Haiiste KopHy ypaBHenus: x° —24 =-5x B OTBET 3aIMIIATE X, - X,
13. -3
Haiinure xopeHb ypaBHeHHs: +69 —4x =9
14. 10
Haiinre KOpeHb ypaBHEHHUS: log ,(~3+x)=1
15. . T 20
Haiinure kopeHb ypaBHEHUS: ZCOS[BX + E) =—1 (OoTBeT B rpajycax)
16. x<3
Pemnre nepaBencTtBo.  — 3(2x + 1) <—IX
17. X 1 x>3
Pemnre HepaBeHcTBO. | = | < —
(3) 27
18. 1 x=2 0,5
Haiigute kopeHb ypaBHEHHS: [7j =343"
19. 1,68
Haiigure kopens ypaBaenust 5 =15 (10 0,01)
20. [0,7]
Pemmute HepaBeHCTBO. x° —7x <0
21. | Pemmre Hepasenctso: log,(x—5)<3 (513

Kpurtepuu ouennBanusa 10 -13 «3» 14-17 «4» 18-21 «5»
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3aganus QUi MOATOTOBKH K 3K3aMeHY 10 MaTeMaTHKe 3a 2 ceMecTp

1) YMmerh HaxoauTh Tpees GYHKIUH B TOYKE, TP CTPEMIICHUH K OECKOHEYHOCTH, 3aMeYaTe/IbHbIC
TIPEICITbI

2) YMeTh OnepupoBaTh MOHATHIMHU: IIEPBasi U BTOPast MPOU3BO/IHAS, YMETh HAXOAUTh TPOU3BOHBIC
AJIEMEHTAPHBIX (DYHKIUH, YMEHHE BBIYUCIATH MPOU3BOJHYIO CYMMBI, YACTHOTO M TPOU3BEICHUS;
UCTIOJB3ysl CIPABOYHBIC MaTEpHajbl; TECOMETPHUYCCKHH W (U3NYECKUH CMBICI TPOU3BOHOM,
HAXOJIUTh YpaBHEHHUE KacaTeIbHOW K rpaduky (QyHKIUH, WCCIEIOBaTh B MPOCTCUIIMX CIydasx
(GyHKIMKM HA MOHOTOHHOCTh, HAXOAUTh HAHOOJbIlIEE U HAUMEHbIIEEe 3HaUeHNUEe (YHKIUIH; CTPOUTH
rpadMKd MHOTOWIECHOB C WCIIOJIB30BAHUEM arlapara MaTeMaTHYECKOTO aHaIN3a; MPHUMEHSTh
MIPOU3BOJIHYIO MPH PEIICHUY 33/1a4 Ha JIBIXKCHHE; PEelIaTh MPAKTHKO — OPHETUPOBAHHBIC 33/1a4K HA
HauOoJIbIlICe ¥ HAMMEHBIICEe 3HAYCHUS, a TaK )K€ 3aJaud Ha HAXOXXICHUE IYyTH, CKOPOCTH M
YCKOPEHUS;

3) YMeTh onepupoBath MOHATHIMU: IIEPBOOOpa3Hasi, ONPEICICHHBI UHTErPajl, YMEHHE HAXOUTh
TUIOIIAHN U 00BbEMBI (PUTYP C TIOMOIIBIO HHTETPAJIa;

4) YMerb OmnepupoBaTh MOHATHSAMH: CIyYaWHBIA OMBIT, W CIy4ailHOE COOBITHE, BEPOSTHOCTH
CITy4aifHOTO COOBITHSI; YMEHHE BBIUYUCIISITH BEPOSITHOCTD C MCIIOJIb30BaHUEM I'pa)UIeCKUX METOJIOB;
NPUMEHSATH (OPMYIBI CIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (OpMyIy TOIHOI BEpOSTHOCTH,
dbopmyny bepnymnu, xomOuHaTOopHBIE (akThl U GOPMYIBl TPHU PEIICHUU 3a/]ay; OIEHUBATh
BEPOATHOCTH PEATbHBIX COOBITUH; 3HAKOMCTBO CO CIYYallHBIMU BEIMYMHAMH; pacrpeiesieHue
CIlyJailHOH BENWYHMHBI, MaTeMaTHYeCKOe OXKUAAHWE, JUCHEePCHUs W CpeAHee KBaJIpaTUYHOE
OTKJIOHEHHE CIIyYalHOW BEJTMYUHBI

5) YmMerp omepupoBaTh MOHATHUSAMHU: TOYKA, MpsMasi, MIOCKOCTh, OTPE30K, JydY, MIOCKHHA Yrod,
MPOCTPAHCTBO, IBYTPAHHBINA YroJI, MHOTOTPAaHHBIM Yroj; TepeceKaroluecs, napajielbHble U
CKPEIIMBAIOIINECS TPSIMBIE; MMapAIEIbHOCTh M MEPHeHIUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
Yroil MEXAYy NpPSIMBIMH, YTOJd MEXIy MPSAMOH M IUIOCKOCTBIO, Yroll MEXAY TUIOCKOCTSIMH,
paccTossHAE OT TOYKH JO IUIOCKOCTH, PAcCTOSHUE MEXIY TNPSMBIMHA, PACCTOSHHE MEXIY
IUIOCKOCTSIMU; yMETh HCIIOJIb30BaTh TMPH pENICHUH 3a/1ad H3y4eHHbIe (AaKThl M TEOPEMBI
TUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

6) VYmerp omepupoBaTh IMOHATHUAMH: MHOTOTPAHHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napaieNienure i, mpu3Ma, mupaMuaa; GuUrypa u MOBEepXHOCTh BPAICHHS, IIMIIMHAP, KOHYC, IIap,
chepa; cedyeHus (QuUTyphl BpalleHHs; IUIOCKOCTh, Kacaromasics cdepbl, MUIMHApPA, KOHYCA;
IUIOIIAJb TOBEPXHOCTH MUPAMUABI, NTPU3MbI, KOHyca, LWIMHApA, cdepbl; o0beM KyoOa,
NPSIMOYTOJIBHOTO  TIapaUIelieuIieia, MUPaMUIbl, MPHU3MBI, IHIUHIPA, KOHYca, IIapa; yMEHHUe
n300pakaTh MHOTOTPAHHUKH W Tella BPAIICHUS, UX CEUCHHUS OT PYKH, C IMOMOIIBIO YEPTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCICTB;
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7) YMerb omepupoBaTh MOHSTHUSAMU: MPSIMOYTOJIbHASsI CUCTEMa KOOPIWHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpPA, CKAIIPHOE IPOMU3BEICHHE, YIOJl MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, TPOMU3BEICHHE BEKTOpPa Ha YHMCIO; HAXOAWUTh C IMOMOIIBI0 HM3YYCHHBIX (hopMyn
KOOpJMHATBl CEPEeIUHBl OTPE3Ka, PACCTOSHHUE MEXAY TOYKAMHU; YMETh BBIOMpATh MOIXOASIIUI

H3y‘IeHHBII>'I METOA HJIA pCIICHUSA 3ada4u;

1.HaiiTi poM3BOAHYIO (PYHKIMHM: 1.1y= e"(x2 — 4x) y= 2"( - 2)
12 y:smx+2 y:e :3
COS X e

2. Haiin materpan: 2.1 [(2° -3+4sinxjdx ;  [(38x? —3x+4de” Jdx

2.2 IM J'%/(Z—sinx)z-cosxdx

3sin x-1

3. [Ipuiio:keHue MPOU3BOIHOM:

_ 3 2
3.1.hccrnenoBaTh HA MOHOTOHHOCTD U TOYKH SKCTpeMyMa (yHKIIHIO: y=-x"+6x

3.2.Haiiti HauGonbInee 3HaueHne GyHKIUM Ha oTpeske: Yy =2X° —9x* +12x—2 Xe [0; 3]

4. HaiiTu muiomaab GUrypbl OrpaHMnyYeHHOH JIMHUSIMU

— 2 _
42 y=9-x2, y=0 44 y=2, x=1 x=5

5. 'eomeTpuueckuii n pusnyeckuii cMbICT NPOU3BOAHONH QYHKIIMM U MHTErpajia

— X —
5.1.Haiitu yrnoBoii ko puuueHT kacaTelbHON K rpaduKy (yHKIHUH, y=4e, X =0

5.2. CocTaBUTh ypaBHEHHE KacaTenbHOi K rpaduky GpyHkmun Y = X° — 2x, Xo =2

5.3.HaiiTu CKOpOCTh IB>KEHMSI MaTEPUAIIBHON TOYKH, B KOHIIE BPEMEHHU {, €CiM 3a7jaH 3aKOH
1
IBHKEHUS S(t) =Int, t= §C€K

5.4.BbI4UCINTD MyTh MPOMIEHHBIHN TEIOM 3a TPOMEXKYTOK BPEMEHU [tl, tz], €CJIM U3BECTEH 3aKOH

W3MEHEHUS CKOPOCTH JIBUKEHUS U(t) =12t —3t? OT Hayvaja JIBMKEHUS 10 OCTAHOBKU

6. PemuTh 3a1a4u 110 reoMeTpuu
6.1 B mpsiMoM TapasiesenuIieie CTOPOHEI OCHOBAHMSA 3 M 6 00pasyroT Mexy coboit yrom 30°,

BbokoBas moBepxHOCTh Napasuienenunena papHa 24. Haiitu ero oobem.

6.2 Anodema npaBUIHLHON YETHIPEXYTOIHHOW MUPAMUIbI paBHA 4, CTOPOHA OCHOBaHHUS 0.
Haiitu miomans 00KOBO# MOBEPXHOCTH MUPAMUIBI.

6.3 PasBeptka mumHApa umeet pasmepsl 10 u 12cm. Haiitu miommaags O00KOBOI MOBEPXHOCTH

ATUHAPA.
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6.4 Bpricora koHyca paBHa 10, momans ocHoBanus 1277 . Haittu 00beM KoHYCAa.

6.5 OO0bem mapa 2887 . Haiitu miomaap MOBEPXHOCTH IIapa.

6.6 Haiitu ckanspHOE IPOU3BEACHUE BEKTOPOB d = (2; 4, 1), 6= (3; 5 7).

6.7 Haiitu nnmuny Bektopa 4B, ecnu A(— 3 4 7), B(— 2. -1 4).

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

6.9 HaiiTu KoopuHaThI cepeHbI OTpe3ka AB, rie A(3; 5; 7), B(3; I - )

7. HaiTh BepOSATHOCTDH CJIYYAHHOT0 COOBITHS.
7.1 HWrpanbHyro KOCTh (KyOuK) Opocwiin oauH pa3. KakoBa BepOSTHOCTH TOTO, YTO BHITAJIO
0oitee 304KOB?

7.2 B cinyuyallHOM OSKCIIEPUMEHTE CUMMETPUYHYIO MOHETY OpocaroT ABaxibl. Haiinure

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

7.3 B cOopuuke OmieroB mo ¢usuke Bcero 20 OuneToB, B 6 U3 HUX BCTPEUAETCS BOMPOC MO
orntuke. HalimuTe BEpOsSTHOCTH TOTO, YTO B CIIy4ailHO BBIOPAHHOM Ha 3K3aMEHE OwIieTe
HIKOJILHUKY HE BCTPETUTCS BOIIPOC 00 OITHUKE.

74 B cpenneM u3 100 apOy3oB, mocTynmuBIIMX B TpoAaxy, 35 Hecnensix. Haiiaurte
BEPOSITHOCTh TOTO, YTO OJMH KYTUICHHBIA ap0y3 OKaXKETCS CIIEIbIM, HE CIIEeNIbIM?

7.5 HekoTopblil ONBIT MPOU3BOIUTCS 8 pa3, BEPOSITHOCTH MOSBICHUS OIBITA TOCTOSHHAS

BennunHa U paBHa 0,6 KakoBa BEpOSTHOCTb, UYTO COOBITHE TPOU3OHAET POBHO S5 pa3?

7.6 HaliTu MaTeMaTnyecKkoe 0’KMJIaHUE U CPEAHEE KBAIPATUYHOE OTKJIOHEHUE CIy4aillHOU

BCJIMYHHBI, €CJIM OHA 3aJaHa 3aKOHOM PaCIpCaACIICHHUA:
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[TpumepHbie OueTh 2 cemecTp

I'AIIOY CO «KpacHoy(puMcKHil arpapHbIil KOJUIEIA»

YrBepxaar:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 1 3aMECTHUTEIb
3aceJaHuM LIMKJIOBOI JUpEKTOopa 1o
KOMUCCHH, [0 TUCHUIUIMHE: MaTeMaThKa yueOHoit paboTe
€CTECTBEHHO-HAy4YHBIX or « »12.20 r.
JTUCIUTUTIH cnenuanbHocTh 21.02.19. 3emiieycTpoiicTBO
[IpoTokon 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

3axanue
. e* -3
1. Haiigure npousBoanyto GyHkuuu: Y = ——
e
2. Haiitu uarerpan: J‘ x“dx (X3 +2= t)
' pait x3+2

3. HccnenoBaTh Ha MOHOTOHHOCTh M TOUYKM BKcTpemyMma (yHkuuu. Halitm skctpemym (yHKUIMN
y = 2x* —8x

. . 1
4. HaiiTu ruiomaas Gurypsl OrpaHU4eHHON JTUHUSIMHU: Y = ——, X=-4, X=-2
X

5.Haiftu yrnoBoit koadduuueHT KacaTenbHOW K rpaduky QyHKIUH Y = f(X), B TOYKE X,

y =3x7, X, =1

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

7.Pemnth 3amauy: B ciaydaliHOM 3KClepUMEHTE CUMMETPUUYHYIO MOHETY OpocaroT aBaxabl. Haiimute
BEPOSTHOCTH TOT'0, YTO 00a pa3a BBINAJET PEIIKa.

8. HaiitTm MaTemMaTHYeCKOe OKUAHKE U CPETHEE KBAPATUIHOE OTKIIOHEHHUE CITYYaiiHON BEJIMYUHBI, €CITN
OHa 3a/1aHa 3aKOHOM PacCIpeaeIeHUs:

X|1 |2 |4]5
P101/03|n|0,2

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

YT1Bepxkaaiw:
Paccmotpeno Ha 3K3AMEHAIIMOHHBIN BUJIET Ne 2 3aMECTUTENb
3aceJaHUH LIUKJIOBOM JTUPEKTOpa 1o
KOMUCCHH, 10 JTUCIMIUIMHE: MaTeMaTHKa yueOHoii paboTe
€CTECTBEHHO-HAYYHBIX oT « »12.20 1.
JTUCLUTLTUH cnenuanbHocTh 21.02.19. 3emiieycTpoicTBO
ITpoTokomn Ne kypc 1, 2 cemectp

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

YciaoBus BbINOJHEHUS 3aaHUA

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

3ananue
. 3Xx+4
1. Haligure mpon3BOgHYIO PyHKIMH: Y = =%
—X
2. Haiitu unTerpan: JM (COS X = t)
. “Jcos?x+9

3. Haiiit HanGombilee 3HaueHHe GYHKIHME Ha OTpe3ke X € [a; 6]
y =2x> —9x* +12x -2 xel0; 3]

4. Haiity noma/ s GUrypsl OrpaHUYEHHON TMHUAMI: Y = 6X — X, y=0

5. CocraBuTh ypaBHEHHE KacaTellbHOM K rpaduky pyHkipn y = f (X) 6 mouke X,

y =x°-2x, X, =2

6. Pemnth 3amady: BbicoTa mpaBUIBbHONM YETHIPEXYrOJIBHOM NUpamMuabl 12, ctopoHa ocHoBanus 8. Haiitu
00BeM MUpPaMU/IBL.

7.Pemmnts 3amauy: Jlena nBaxkasl OpocaeT urpainbHbi KyOuk. B cymme y Hee Beimasno 11 ouxos. Haitnure
BEPOSITHOCTH TOT'O, YTO ITPH BTOPOM OpPOCKE BBINAJIO 6 OUKOB.

8. HaiiTu MaTemaTueckoe OXKNJaHUC U CPCAHCC KBAAPATUIHOC OTKJIIOHCHUC cnyqaﬁHoﬁ BCJIIMYHHBI, €CIIN
OHa 3a/laHa 3aKOHOM pacCripCaciICHusd:

X112 |4 |68
P|103[01|n |02

« » 20 1. Cocrasui npenogasateins: [Ipocsuposa O.1.
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KpuTtepun onieHMBaHusS HA IK3aMeHe.

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

1 — 5 npaBWIBHO pEIIEHHBIX 3aJJaHUM.

CTyleHT NOKeH YMETh OINEepUpOBaTh MOHSTHSAMHU: METOJ J10Ka3aTelIbCTB,
QITOPUTM  pEIIEHUA  3a]ay; ONpeleJeHUue, CBOMCTBO, JOKAa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH;

yMeHHE (POpMYJIUpPOBaTh OOpAaTHOE U MPOTUBOIOJIOKHOE  YTBEP)KIEHUE,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; MPOBOIAUTH JOKA3aTEIbHBIE PACCYKICHUS

IIpu pCHICHHUH 3a/1a4, OCHUBATH JIOTHYCCKYIO IIPAaBUJIbHOCTD paCCY}KIIGHI/Iﬁ
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Ne OTBET
Hrorosblii TecT 3a 2 cemecTp.

1 | @=(13-5) u é =(~2,-3) Toraa ckanApHOE MPOU3BEICHHE PABHO -11

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

3 Mpexen i x? —4x+8 i x> -4 I.ms,in15x -5

penen QyHKIUH _ — -
Im—_ Mgy oprr M 5y 15 -3

4 | Haiitn y'(l), ectn Y =(x*+7)-Inx y =12 +2x°® - 3x° 8 -3
Haiitir y'(0), ecmn y = (1-17x)?  y =15arctgx -204 15
Bropas npousBozgHas Y’ Gynkiuu Y = 23+ 7X —14X° -28
Haiitn yrioBoit ko3 duimenT kacaTeabHol B Touke X, = 2, Y = 25 —16X +9x° 20

7 | HaiiTi ckOpOCTb JABIIKEHHSI TOUKH B KOHIIE 2 CEKYHJIbI, €CITH TOYKA JIBHXKETCS IO 11

1 1
3akony s(t)= 5t3 + Et2 +5t+7

8 | Haiftu 3HaueHue QyHKIMH B TOUKE MAKCUMYM WJIM MUHUMYM; HauOOJbIlee WIN -10 -11
HauMEHbIIIee 3HaUeHUE (PYHKIIMU Ha OTPE3KE [0;2], ecmn Y =2x%—9x* +12x 15 -15 -10

9 2 16
Borurciants J. 6x°dx

0

10 | Haiitu mwiomams (burypsl, OrpaHUYEHHON JIUHUAMU Y = x® —x, x=1, x=0, y=0 0,25

11 | Haiftu myTh, IpOIICHHBINA TOUYKOH 3a 3 CEKYH/IbI, €CJIA CKOPOCTh MaTepHaIbHON 18
TOYKH, JIBIXKYIICHCS PSMOJIMHEHHO, paBHa V = -2t +9

12 | B notepee yuyactByet 700 OuietoB, n3 HuX BeIMTphIIIHBIX 100. KakoBa 6 0.86
BEPOSITHOCTD, YTO KYIUICH, IIPOUTPHIIIHBIN OMIeT 77
N3 100 yyamuxcs B knacce 20 cnenanu npuBuBku. Haynauy BeIOMpatoT yuyeHHKa. 0,2
KakoBa BeposITHOCTB, 4TO BEIOpaI YYeHHKa, KOTOPOMY OblJIa C/IeJaHa MPUBHUBKA
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 pacnpeneneHNs BEPOSTHOCTEH JUCKPETHON CIyYaiiHOW BETHUUHBI X UMEET 0,5
Buj. Haittu p, M(x), J1(x) x|4|/6 |9 6,2

plp|01]04 5,56

14 | TInomaasr moBepxHOCTH KyOa 294, Torna ero o0beM = 343
[IpssMoyronbHBIN Napasuienenune IMeeT pa3Mepbl: AJIMHa 22¢M, IIUpHUHA 8CM, 1200
BbIcoTa 20cm. Haiitu moniais 60KOBOM MOBEPXHOCTH, 00bEM Mapajuieenumea 3520
BricoTa mpaBHIIbHON YeTHIPEXYTONBHON MHUPaMUIBI 25CM, a CTOPOHA OCHOBAHHUS 1200
12cMm. Haiitu 00beM nupaMubl.

15 | OceBoe ceueHne UIMHAPA KBaIpatT co cTopoHoi 12cM. Haiitu mutomaap noaHo#i 216
MMOBEPXHOCTH IMWIMHJPA U 00BEM IIIMHAPA (YUCJIO 77 B OTBET He MUCATH ) 432
O6pa3yromias konyca paBHa 313cm, BeicoTa KoHyca 312cm. Haittu mtomanb 7825
OOKOBOI TIOBEPXHOCTH KOHYCa, 00beM KOHYCa (YHCJI0 77 B OTBET He MUCATH ) 65000

16 | Haittu 00BEM 11apa paguycom 9cM, TUTOIIAAb TOBEPXHOCTH IIapa (YMCI0 7 B 972
OTBET He MUCATH ) 324
[Tap panuycom 72cMm nepenuBaroT B Mapuku paanycoM 12cmM.CKOIBKO MOTyUUTCS 216

11apUKOB?

Kpurepun onenuBanust 8 —10«3» 11 -13 «4» 14 -16 «5»
Herounble OTBETHI OKPYTIIIEM JI0 COTHIX
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