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1.OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT' PAMMBbBI

OBH.[EOBPA3OBATEJII)HOI71 YUYEBHOM JUCHHUIIJIIMHBI OY ]1.04
«MATEMATHUKA»

1.1. Mecro o00meo0pa3oBaTeibHON Y4eOHOW JMCHMILIMHBI B CTPYKTYpe OCHOBHOM
npodeccuoHaIbHOMH 00pa3oBaTeabHoil mporpammbl CIIO:

O6mieoOpazoBarenbHas JuCHUILINHA «MartemaTtrkay siBaseTcs: 00s13aTeIbHOM YacThbio
00111e00pa30BaTEIBHOTO IUKJIa 00pa30BaTeIbLHOM MpOorpaMMbl B cOOTBETCTBUU ¢ PI'OC
creuuanbHocT  08.02.01 Cmpoumenscmeo u IKCnhayamayus 30aHUlL U COOPYHCEHUTL

1.2. llesn U nIaHMpyeMble pPe3yabTAThl 0CBOECHMS U CHUIIIHHBI:
1.2.1. Heap AMCHUILIHHBI

Copepxanue mporpaMMmbl  00IIe00pa3oBaTeIbHOW  JUCHMILIUHBL — «MaremaTtuka»
HaIpaBJIEHO Ha JOCTHKEHHE PE3yJIbTaTOB €€ U3YUYCHHs B COOTBETCTBUM C TpeboBanusimu OI'OC
COO c¢ yuerom npodeccuonanbroi HanpaBiennoctn @I'OC CIIO.

1.2.2. IInanupyemble pe3yJabTaTbl OCBOEHHsI 0011e00pa30BaTelIbHON IHMCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHue AUCHUIIIMHA UMeeT npu hopmupoanuu u pazsutuu OK u I1K.

ILnanupyembie pe3yJbTaThbl 00yUeHHUsI

OO011ue KoOMIIeTeH NI

O6ume! JucuunIMHapHbIe?
OK 01 Brioupatp - TOTOBHOCTb K  TPYIY,-BJIaJCTh METOaMH JIOKA3aTEIIbLCTB,
CIIOCOOBI pelIeHHUs 0CO3HAHHE [EHHOCTH]AJITOPUTMAMHE PEIICHUS 33]1a9; YMCHHE
Baja4 MacTepcTBa, TPYI0JII00HE; (bopMyITUpOBaTh ONPECIICHHUS,
podeccuoHaIbHOM - TOTOBHOCTb K aKTHMBHOMAKCHOMBI U TEOPEMBI, IPUMEHSATH UX,
NCATCIIBHOCTHU JICATCIIBHOCTHU [IPOBOAWTDL AOKA3aTCIbHBIC
[MPUMCHUTCIILHO TEXHOJIOTMUECKOU HPACCYXICHHA B XO4€ PCIICHHA 3a1a4,
K Pa3JInYHBIM COIMAJIEHOW HAIpPaBJICHHOCTH,- YMETh OIIEPUPOBATH TOHSATHSIMH:
KOHTEKCTaM CIIOCOOHOCTh ~ WHHIIMUPOBATH,(CTEIICHb YMCIIA, JIOTapu(M YUCIIa;

[TAaHUPOBATh UyMEHHE BBITTOJIHATH BBIYUCIICHUE

CAMOCTOATCIIbHO BBIIIOJIHATH3HAYECHUHN U Hp606pa3OBaHI/I${

TAKYIO JCATCIbHOCTD, BI)Ipa)KeHI/If/'I CO CTCIICHAMU U

- THTEpEC K pa3InyHbIM cpepampiorapupmamu, npeoOpazoBaHus
rpodeccroHanibHON TPOOHO-PALIMOHAIBHBIX BBIPAXKEHHUI;
JICATCIIBHOCTH, - YMCTb OIICPHUPOBATH TOHATUAMM:

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHUPAINOHAJIBHBIC, UPPALUOHAJIIBHBIC,
y‘le6HBIMI/I IMO3HABATCIbHBIMUIIOKA3aTCIBbHBIC, CTCIICHHBIC,

NIEHCTBUAMMU: lorapugpmMuyecKue,

a) 6a30oBbIe JIOTUYECKUE[TPUTOHOMETPUYECKHUE YPABHEHUS U
ENCTBHS: HEPaBEHCTBA, UX CUCTEMBI;
-CAMOCTOSATEIILHO - YMETh ONIEPUPOBATH MMOHATUAMMU:
(hopMynHUpoBaTh H|QYHKIMS, HETIpepbIBHAS (PYHKIIHS,

AKTyaJTM3UpOBaTh  MPOOJIEMY,[MPOU3BOIHAS, TIEPBOOOpa3HAs,

! YKa3bIBalOTCA IMHHOCTHbIE M MeTanpeameTHble pesyabTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot
12.08.2022) B oTrnaronbHol popme, popmupyemble obLeobpaszoBaTebHOM AUCLUNIUHON

2 IncumnnmHapHble (NpeaMeTHbIE) pe3ynbTaTbl YKa3blBaOTCA B COOTBETCTBMM C UX NOAHbLIM NepedHem 8o ®roC
COO (B nocneaHel peaakumnm ot 12.08.2022



[paccMaTpuBaTh ee
BCECTOPOHHE;

-yCTaHaBJIMBATh
CYIICCTBEHHBI TPHU3HAK HIIH
OCHOBAaHUA JJISL

Kiaccu(pUKauy U 0000IICHHUS,

CpaBHEHMUS,

- OTPENIETATh enyl
e TENIbHOCTH, 3a/1aBaTh)
apamMeTpbl U KPUTEPUU HX

TOCTUKECHHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U]
[IPOTHUBOPEUHS B
[paccCMaTpUBAEMBbIX SIBJICHUSX;

BHOCUTH KOPPEKTUBHI B

eI TENIHOCTD, OLIEHUBATH
COOTBETCTBHE pe3yJIbTaToB

CJIAM, OLICHUBATh PUCKHU
MOCIIEACTBUM JCATCIIbHOCTH,

Pa3BHUBATH KpC€aTUBHOC
IMBIITIJICHHUC Ipu PpECIICHUHA

PKN3HCHHBIX npo6neM

0) 0a30BbIE HCCIIEIOBATEIBCKHE
IIECTBUA:
- BJIQJICTh HABBIKAMU y4eOHO-

CCIICI0BATEIbCKOM U
[MPOEKTHOM JIeSITENNLHOCTH,
HaBBIKAMH paspernieHus
pobiem;

- BBISABJIATE MPUYUHHO-
CIICICTBCHHEIC CBSI3U 51
AKTYJIM3UPOBATH 3aja4y,
BBIIBUT'AaTh FI/IHOTC?:Y €|
pemeHI/m, HaXOIUTH|
ApPryMEHTBI IS
TOKa3aTelIbCTBA CBOMX|
[YTBEPKACHU, 3aJ1aBaTh
[apameTpbl u KpUTEpUH
[PEILLICHMUST;

- AaHAJTM3UPOBATH TOTYYCHHBIC B
xo/1e
[pe3yIbTATHI,

pemicHuA 3aga4y]
KPUTHUYCCKH
OIICHUBATh HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATL H3MCHCHHC B
HOBBIX YCJIOBUAX;

-- YMCTb IICPCHOCUTH 3HAHUS B

451

OTIpeIeIICHHBI UHTETPAT; YMETh
HAXOIUTH MPOU3BOIHBIE AIIEMEHTAPHBIX
(YHKIHH, HCTIONTB3YSI CIIPABOYHBIC
MaTepHalIbl; UCCIIEI0BATh B
POCTEHIINX ciy4asx (yHKIHUN Ha
MOHOTOHHOCTbH, HAXO/IUTh HANOOJIbIIHE
1 HAUMEHbBINNE 3HAUYCHHS (DyHKITHIA;
CTPOUTH TpaKd MHOTOUICHOB C
MCTIOJIB30BaHUEM alllapaTa
MaTeMaTHYECKOTO aHAJIN3a; TPUMEHSITh
[IPOM3BOIHYIO ITPH PEIICHUU 3a71a4 Ha
BI)KEHUE; PEIIaTh MPAKTHKO-
OpUEHTHPOBAaHHBIC 33/1a4H HA
HarOOJIbIINE M HANMEHBIIINE 3HAYCHHUS,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh OIEPUPOBATH MOHITHIMU:
parnroHaibHast QyHKIMS,
Moka3zaresbHast (QyHKIIHS, CTCIICHHAS
byHKIus, Torapudpmudeckas GyHKIus,
TPUTOHOMETPHUYECKUE (DYHKITHH,
oOpaTHbIe GYHKINN; YMEHUE CTPOUTD
rpad UKy H3yYeHHBIX (YHKINH,
MCTIOJIB30BATh TPAQUKH TPHU N3yUECHUH
[IPOLIECCOB U 3aBUCUMOCTEN, IIPU
PELICHUH 33124 U3 IPYTHX YUCOHBIX
[PEIMETOB M 33]1a4 U3 PEabHOM
PKU3HH; BBIpaXaTh (opMyIaMu
3aBUCUMOCTH MEX/y BeITUUYNHAMH;

- YMETh pelIaTh TEKCTOBBIE 3a/1a4H
[Pa3HBIX TUTIOB (B TOM YHCIIE HA
MIPOIICHTHI, IO U YaCTH, Ha ABIKEHHE,
paboTy, CTOMMOCTH TOBApOB H YCIIYT,
HaJIOTH, 3a/1a41 U3 00JIaCTH yIpaBJIeHUs
ITMYHBIMU M CEMEMHBIMU (PUHAHCAMHU);
COCTaBJIATh BBIPAKEHUsI, ypaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3aJ1a4H, HCCIIEIOBATh
MOJTyYeHHOE PEIICHHE U OICHUBAThH
MPaBIOIIOI00HOCT PE3YIIbTAaTOB;

- YMETh ONEPUPOBATH MTOHITHIMU:
cpenHee apu(pMETHIECKOEe, MEIHaHa,
HanOoJIbIIIee M HAUMEHbIIIee 3HAaYEeHUS,
pasmax, TUCIepCHsl, CTAaHIapTHOE
OTKJIOHEHUE YHCIIOBOr0 Habopa; yMeThb

TIO3HABATCIIBHYIO

M3BJICKATh, UHTCPIIPECTHUPOBATH




MPaKTHYECKYIO obmnacty
PKI3HEIESTSITLHOCTH,

- YMETh MHTETPUPOBATH 3HAHHS
M3 pa3HBIX  NPEJAMETHBIX]
o0OJIacTe;

- BbIABHUI'aTb HOBBIC HCH,
[peajaratb OPHUT'MHAJIbHBIC

[1OJXO/Ibl U PELIEHUS;

134 CIOCOOHOCTD HX]

MCII0JIb30BaHUA B
MO3HABATEJIbHON U COLMAIILHON

IIPAKTUKE

MH(pOpMalLIKIO, TPEJICTABICHHYIO B
Ta0nuIax, Ha JuarpaMMax, rpadukax,
OTpakarolllylo CBOMCTBA peaIbHbIX
[IPOLIECCOB U SIBJICHUN; TPECTABIIATD
MH(GOPMALIKIO C TIOMOIIBIO TaOIUIL U
uarpamm; Mccie0BaTh
CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
[pUMEHEHHEM TpapUUECKUX METOA0B U
PIIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATUSIMU:
CITy4ailHBIN OMBIT U CIy4yalHOE
cOOBITHE, BEPOSATHOCTD CIy4YaitHOrO
COOBITHUS; YMEHHE BBIUUCIISATH
BEPOATHOCTH C UCII0JIb30BAHUEM
rpaduuecKux METO0B; TPUMEHSTh
(OpPMYIIBI CIIOKEHHUS U YMHOKCHHS
BEPOSTHOCTEH, KOMOMHATOPHBIC (haKThI
1 hOpMYIIBI IPU PEUICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITHI{; 3HAKOMCTBO CO CITy4YailHBIMU
BeJIMYMHAMU; YMEHHUE ITPUBOIUTH
[IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
YHCEeN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

- YMETh OIEPUPOBATH MOHATHIMU:
TOYKa, MpsiMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN yTOJl,
CKpELMBAIOIUECS MPSIMBbIE,
MapayuieTbHOCTh U
MEPIICHIUKYJISIPHOCTD TIPSIMBIX H
[UIOCKOCTEH, yTroJl MEXKIY MPSMBIMH,
YTOJI MEXAY IPSIMOM U TIIOCKOCTHIO,
YTOJI MEXY TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH J10 IJIOCKOCTH, PACCTOSIHHUE
MEXK Ty TPSIMBIMH, PACCTOSIHAE MEXTY
[IOCKOCTSIMU; YMEHHE UCIIOIb30BaTh
[IpU PEIICHUH 33]a4 U3YYCHHbIE (PaKThI
1 TEOpEMBI TUIAHUMETPHH; YMEHUE
OILICHUBATh pa3Mepbl 0OBEKTOB
OKpPYXKaroIIero MUpa;

- YMETh ONEPUPOBATH MTOHITHIMU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHHKA, Ky0, mapaienenurne],
mpu3Ma, mupamuaa, Gpurypa u
[MOBEPXHOCTh BpaIlleHUs, IIIIUHIP,

KOHYC, 11ap, chepa, ceueHust purypol




BpALEHUS, TUIOCKOCTh, Kacaroascs
cdepsl, INHAPA, KOHYCAa, IJI0IIAb
[OBEPXHOCTU MUPAMM/IbI, IPU3MBI,
KOHYyca, LMIMHAPA, IJI01aab chepsl,
00BeM Ky0a, IPSMOYTOJILHOTO
napajiesienumne1a, MupaMuIbl, TPU3MBI,
[UIMHApA, KOHYCa, [I1apa; yMEHHE
1300paXkaTb MHOI'OIPaHHUKH U
[IOBEPXHOCTHU BPALIECHUS, UX CEUECHUS OT
PYKH, C IOMOIIIbIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
YMEHHE pacro3HaBaTh CHMMETPUIO B
[IPOCTPAHCTBE; YMEHHE PacliO3HABaTh
MpaBUIbHBIC MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHATHAMU:
ITBI)KEHHUE B MPOCTPAHCTBE, TIOJJO0HBIE
(bUryphI B IPOCTPAHCTBE; UCTIONB30BATh
OTHOILIEHHE IUIOIIAel MOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYD MPU
[PELLICHUH 3a]a4;

- YMETh BBIYHUCIIATH T€OMETPUYECKHE
BEJIMYMHBI (JUTMHA, YTOJI, IJIOUIAb,
00BEM, IITOIIAb TOBEPXHOCTH),
MCTIONB3Ys U3yUeHHBIE (POPMYIIBI U
METO/IBI;

- YMETh OIIepUPOBATh MOHATUIMU:
[PSMOYTOJIbHAs CCTeMa KOOPMHAT,
KOOP/MHATBI TOUYKH, BEKTOP,
KOOP/AMHATBl BEKTOPA, CKAIIPHOE
[IPOM3BEICHUE, YTOJI MEKIY BEKTOPAMH,
CyMMa BEKTOPOB, TIPOHU3BEICHHUE
BEKTOpa HA YHCIIO; HAXOUTh C
MOMOIIIBIO N3yYEHHBIX (hOpMYIT
KOOP/IMHATBI CEpe/IMHbI OTPE3Ka,
[paccTosiHUE MEXY JIByMsl TOUKaMHU;

- YMETh BBIOMPATh MOAXOSAIUI
M3y4eHHBIH METOJT IJIsl peIIeHUs
3ajauu, pacro3HaBaTh MaTeMaTHIECKUE
(hakThl M1 MaTEMaTUIECKHE MOJICITH B
MIPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHHSIX, B NCKYCCTBE; YMEHHE
[IPUBOINUTH TIPUMEPBI MATEMaTHIECKUX
OTKPBITUIA POCCUNCKON U MUPOBOU
MaTeMaTHYECKOM HayKH.

- YMETh OIEPUPOBATH MOHATHAMU:
oIpenienieHne, akcuoma, Teopema,




CJIEZICTBHE, CBOMCTBO, MPU3HAK,
ITOKA3aTeNbCTBO, PABHOCHIIbHBIE
(hOpMYITUPOBKHU; YMEHHE
(dhopmyupoBaTh 0OpaTHOE U
[TPOTUBOTIOJIOKHOE YTBEPKIACHHE,
[IPUBOIUTH TIPUMEPHI M KOHTPIIPUMEPHI,
MCIIOJIb30BATh METO]] MATEMAaTHICCKOM
WHIYKIIMH; IPOBOJUTH TOKA3aTEIbHBIE
[paccyXIeHUs MIPU pelIeHUH 3a/1ad,
OLICHUBATh JIOTUYECKYIO MMPaBUIBLHOCTh
[pacCyXICHU;

- YMETh ONEPUPOBATH MOHATUSIMU:
MHO>KECTBO, ITOJIMHOKECTBO, OIIEPAIHH
HaJ MHOXXECTBAMH;, YMEHUE
MCIIOJIb30BATh TEOPETHKO-
MHO>KECTBEHHBIN armapar Jist
OTIFCAaHUS PEATbHBIX TIPOIIECCOB U
SIBIICHUY TIPU PELICHUH 33/1a4, B TOM
qriciie U3 APYyTrux y4eOHbIX IPEIMETOB;
- YMETh ONEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad), AepeBo, UKL, Tpad Ha
[IOCKOCTH; YMEHUE 3a71aBaTh U
OTIMCHIBATEH TPadbl Pa3TMUYHBIMH
crioco0amu; UCIOIB30BaTh rpadbl IpU
PEIICHUY 33]1aY;

- YMETh CBOOOJIHO ONEPUPOBATH
[OHATUSIMH: COUETAaHUE, IEPECTAHOBKA,
YICIIO COUYETAaHUH, YUCIIO
nepecTaHoBOK; OnHOM HproTOHA;
YMEHHE PUMEHSATH KOMOWHATOPHBIC
(aKThI B PacCy ICHUS IS PEIICHUS
3ajay;

-YMETh OIePUPOBATH TIOHATHSIMH:
HATypalbHOE YUCIIO, IIEJI0E YUCIIO,
OCTaTOK MO0 MOJYJIIO, pAallMOHATILHOE
YHCII0, MPPALMOHATIEHOE YHCIIO,
MHO>KECTBa HaTYpaJlbHBIX, IIEJIbIX,
paIIMOHATBHBIX, IEHCTBUTEIHHBIX
YrCell; YMEHUE UCTIONB30BaTh IPU3HAKU
TETMMOCTH, HAUMEHBIITNHA OOIIAI
MeInTENh U HanMEHbIIee 001ee
KpaTHOe, aIropuT™M EBKIHIA TTipH
[PEIICHUH 3a7a9; 3HAKOMCTBO C
Pa3IMYHBIME TO3UIIMOHHBIMU
CHUCTEMaMH CUUCIICHUS;




- yMeTb CBOOO/THO OTIEpUPOBATH
MOHATUSIMU: CTEIIEHb C LIETBIM
[oka3areseM, KOpeHb HaTypallbHON
CTEIEHH, CTEINEHb C pallMOHAJIbHBIM
[10Ka3aTeseM, CTENEHb C

e CTBUTENIbHBIM (BEIIECTBEHHBIM)
okaszaresem, Jorapudm dyucia, CHHYC,
KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO
KU (WER

- YMETh OIIEpUPOBATh MOHATUAMU:
TOKIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPABEHCTB, PABHOCUIILHOCTh
YpaBHEHU, HEPABEHCTB U CUCTEM,
palioHaIbHbIE, UPPALIMOHAJIBHBIE,
[10Ka3aTeIbHbIE, CTETIEHHBIE,
lorapupmMuyecKue,
TPUTOHOMETPUUYECKUE YPABHEHMUS,
HEpaBEHCTBA U CUCTEMBbl; YMEHHE
pelaTh ypaBHEHMsI, HEPaBEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3IMYHbIX
[IPUEMOB; PEIlIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
[IPUMEHSTh YPABHEHUSI, HEPABEHCTBA,
X CUCTEMBI JUIsl PELICHUs
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKu U
[peaJbHOU KU3HU;

-yMeTh CBOOO/IHO OIIEPUPOBATh
MOHATUSIMU: TPaQUK QYHKIUH,
oOpaTHast PyHKIMSI, KOMITO3UIUS
byHKIMH, TUHEeHas QyHKIMS,
KBaJpaTU4Has PYHKILHUs, CTENICHHAs
(YHKLHMS C LIEeTBIM IT0Ka3aTeleM,
TPUTOHOMETpHUUYECKUE (DYHKIUH,
0OpaTHbIE TPUTOHOMETPUYECKHE
(byHKIUH, TOKa3aTeIbHas U
nmorapu@muueckas QyHKINN; yMEHHE
CTPOUTH TpapuKu HYyHKIHH, BHITOTHATH
peoOpa3oBanus rpaduKkoB QyHKINMH;
YMEHHE UCII0JIb30BaTh rpauku
(yHKUMH 17151 U3YYEHUs IPOLIECCOB U
3aBHCUMOCTEN IpHU pELICHUH 3a/1a4 U3
MPYTUX y4eOHBIX MPEIMETOB U U3

peanLHoﬁ JKU3HH, BbBIPAKATH




(bopMyIaMu 3aBUCUMOCTH MEXTY
BEIIMYMHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH
[OHATUSAMH: YETHOCTb (DYHKIIUH,
MEPUOIMIHOCTD (DYHKIIHH,
OTPaHUYEHHOCTH (PYHKIINH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
(byHKUIMM, HanOOJIbIIIEe U HAUMEHbBIIIEEe
3HAa4YeHUs (PYHKLUHU HAa IPOMEKYTKE;
YMEHHE POBOJAUTH UCCIIEI0BaHUE
(byHKINH,

YMEHHE HCII0JIb30BaTh CBOICTBA U
rpaduKy GYHKUUHN IS peIICHHS
YpaBHEHHIA, HEPaBEHCTB U 337134 C
apamMeTpamu; U300pakaTh Ha
KOOPJWHATHOH IJIOCKOCTH MHOKECTBA
[PELICHUI YpaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOTHO OIIEPUPOBATH
[OHATUSAMMU: [10CIIEI0BATEIbHOCTb,
apuMeTHyecKas porpeccus,
reoMeTpuYecKasl Iporpeccus,
0ecKOHEeYHO yObIBaroIIast
reOMETPHUECKAs POTPECCHs]; YMEHHE
3a]1aBaTh IIOCJIE10BATENbHOCTH, B TOM
YKCIIe ¢ TOMOLIBIO PEKYPPEHTHBIX
hopmyur;

- YMETh OIIEPUPOBATh MOHATUAMU:
HEMPEPbIBHOCTD (DYHKIIUH, aCUMITTOTHI
rpaduka QyHKIMHU, IEpBasi U BTOpas
[pon3BOIHAS QYHKIUH,
reoMeTpUYECKUN U GU3NUECKUIN CMBICI
[TPOU3BOHOM, TIepBOOOpa3Hasl,
OTIpe/IeIeHHbI UHTErpall; yMEHUe
HAXOJUTh ACUMITOTHI Tpaduka
(YHKLINU; YMEHHUE BBIUUCIATh
[IPOM3BO/IHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINU (DYHKIINH,
HAXOJIUTh YpaBHEHHUE KacaTeIbHOU K
rpaduxy pyHKINN;

[YMEHHE UCII0JIb30BaTh MTPOU3BOIHYIO
1St UccreioBaHus QYHKIUH, JUIst
HAXO0KJICHHUS HAWTyUIIero peiieHus B
[IPUKJIAJHBIX, B TOM YHCJI€ COLMAIbHO-
HPKOHOMHYECKUX U (PU3UUECKUX

3aaavax, AJid ONPCACIICHUA CKOPOCTH U




[YCKOPEHHMST; HAXOAUTh TUIONIAIU 1
00BbeMBbI (PUTYP C TTOMOIIBIO HHTETPAa,;
[IPUBOJUTH TIPUMEPBI MATEMAaTHIECKOTO
MOJICIIMPOBAHUS C TTIOMOIIBIO

M hepeHIaTbHBIX YpaBHEHUH;

- YMETh ONIEPUPOBATH MOHSATUIMHU:
KOMIUICKCHOE YHCIIO, COTIPSKEHHBIC
KOMIUICKCHBIC YHCIIA, MOIYJIb U
ApryMEHT KOMIUIEKCHOTO YHCIIa, hopma
3aITMCH KOMIUICKCHBIX YHCEIT
(reoMeTpuvecKasi, TPUTOHOMETPUIECKast
1 anreOpanveckas); yMeTh IPOU3BOJIUTH!
apudmeTnyeckue IelCTBUS C
KOMIUICKCHBIMU YHCIIAMU; TIPUBOHTH
[IPUMEPHI UCIIOJIb30BAHUS
KOMIUICKCHBIX YHCET,

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATUSIME: CpellHee apudmMeTnieckoe,
MeraHa, HanOoJIbIIee M HAMMEHBIIIEE
3HAYCHUs, pa3Max, JUCIEPCHs,
CTaHIAPTHOE OTKJIOHEHHE ISt
OTIFICAHUS YUCIIOBBIX JAHHBIX; YMCHHE
MCCIICIOBATh CTATUCTHYCCKHUE JaHHbIC,
B TOM YHUCJIC C IPUMEHECHUEM
rpauecKUX METOIOB U 3JICKTPOHHBIX
CpeiCTB; rpadUIeCcKH UCCIIETI0BATh
COBMECTHBIE HAOJIIOJICHHS C TIOMOIIBHIO
ITuarpaMm pacceMBaHUs U JIMHEHHOM
perpeccum;

- YMETh HaXOJIUTh BEPOSTHOCTH
COOBITHH C UCTTOJIH30BAHUEM
rpaUIecKuX METOJIOB; IPUMEHSTh JUIS
pelieHus 3aaa4 GopmyIabl CII0KEHUS U
YMHOKEHUS BEPOSTHOCTEH, PopMyITy
[OJIHOM BEpOSITHOCTH, POPMYITY
bepHym, KOMOMHATOPHBIE (PAKTHI U
(hOopMyIIbI; OLIEHUBATH BEPOSTHOCTHU
[PEATHHBIX COOBITHIA, YMEHHE
OTICpPUPOBATH TTOHITHSIMH: CITydaitHas
BEITMYNHA, pacTpe/ie]ICHIe
BEPOSTHOCTEH, MATEMaTHUECKOE
OKHJaHUE, TUCTICPCUS U CTaHIapTHOE
OTKJIOHEHHUE CITy4aifHOW BEJTMYMHBI,
(YHKITUN pactpeIeIeHUus U TII0THOCTU
[PAaBHOMEPHOTO, TTOKA3aTeIHHOTO U
HOPMaJIHHOTO paclpee/ieHui; yMeHne




MICTI0JIb30BaTh CBOMCTBA N3YYEHHBIX
pacripesieIeHuil UIsl pelleH s 3a1a4;
3HAaKOMCTBO C ITOHATUSIMU: 3aKOH
OOJIBLIIMX YUCEII, METO]Ibl BEIOOPOUYHBIX
MCCIIEI0BAHUM; YMEHUE IIPUBOJIUTD
[IpUMEPbI MIPOSIBICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- yMETb CBOOOJJHO OIIEPUPOBATH
[OHATUSAMM: TOUKA, NIpsMasi, IIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, Ty, IUIOCKUI
yTOJ1, IBYTPAHHBIN yroJl, TpeXIpaHHbIHI
YTOJI, IEpeCEKaroecs, apajljieIbHble
1 CKpEILMBAOLIMECS TPSMBIE,
[1apajuIeIbHOCTD U
[EPIIEHIUKYJISIPHOCTD MPSIMBIX U
[JI0OCKOCTEH, yro Mexay IpsIMbIMH,
YTOJI MEXKIY HIPSMOMN U IIIOCKOCTBIO,
YTOJI MEXKAY IIOCKOCTSIMU; YMEHUE
MICII0JIb30BAaTh MPH PEILICHUH 3aa4
M3ydeHHbIE (PAKTHI U TEOPEMBI
[IaHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY>KAIOILIEM
MuUpe; yMEHUE ONIepUpOBaTh
[TOHSTUSIMU: MHOTOI'PaHHUK, CEUEHUE
MHOIOrpaHHHKA, IPAaBUIbHBIH
MHOI'OI'paHHUK, [TPU3Ma, TUpaMH/Ia,
(urypa 1 MoBepXHOCTb BPAILICHUS,
[WIMHAP, KOHYC, 1ap, cdepa,
[pa3BepTKa NOBEPXHOCTH, CEUCHUS
KOHYyCa U WINHAPA, NapajlleJIbHbIE OCH
WJIM OCHOBAHMIO, CEUCHHE 11apa,
[JIOCKOCTB, Kacaromasics c(epsl,
LMJIMH]Ipa, KOHYCA; YMEHUE CTPOUTH
CeueHNe MHOTOIpaHHUKA, N300pakaTh
MHOTOIpaHHHUKH, (PUTYpBI U
[MOBEPXHOCTHU BpAILEHUs, UX CEUEHUs, B
TOM YHCJIE€ C TOMOIIbIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHE IPUMEHSTh CBONCTBA
reOMEeTPUUECKUX Uryp,
CaMOCTOSITENIbHO (POPMYJINPOBATH
onpezieNieHus: u3y4aeMbix Guryp,
BbIIBUTAaTh TUIIOTE3bI O CBOWCTBAX U
MPHU3HAKaX TEOMETPUUECKUX pUryp,
00OCHOBBIBATh MJIU OIIPOBEPraTh UX;
YMEHHE MPOBOIAMUTH KIacCU(UKAIIUIO




(uUryp 10 pa3TMYHBIM ITPU3HAKAM,
BLIIOJIHATE HEOOXOUMBIE
ITOTIOJTHUTETLHBIE TIOCTPOCHHUS;

- YME€Th CBOOOJ/IHO OTIEpUPOBATH
[OHATUSMHU: IJIOMIAIb (PUTYPBI, 00bEM
(bUTypBl, BEIMYUHA YTJIa, PACCTOSTHUE OT
TOYKH IO TJIOCKOCTH, PACCTOSIHUE
MEXK Ty TPSIMBIMH, PACCTOSIHUE MEXTY
MJIOCKOCTSIMH, TUTOIIAAbL CEPHI,
[J10111a]Tb TIOBEPXHOCTH MTUPAMUJIBI,
[IPU3MBI, KOHYCa, IWJIMHIPA, 00beM
KyOa, IPsIMOYTOJILHOT'O
MapajuieNienune1a, TUpaMuIbl, TPU3MBI,
[MIMH]IPa, KOHYyCa, IIapa; YMEHUE
HAXOJHUTh OTHOIICHUE 00HEMOB
[0100HBIX PUTYD;

- YMETh CBOOOJTHO ONIEPUPOBATH
[MOHSATUSMH: IBFOKCHHE, ITapajlieIbHbIN
[epeHOC, CHMMETPHS Ha IJIOCKOCTH U B
[IPOCTPAHCTBE, TOBOPOT,
peoOpa3zoBaHue MO00Us, TOA0OHBIE
(UTYpBI; yMEHHE PACIIO3HABATH PaBHBIC
1 110/100HbIE (PUTYpBI, B TOM YHUCIIE B
[PUPOJIC, UCKYCCTBE, aPXUTEKTYPE;
YMEHHE HCIT0JIb30BATh TEOMETPHUCCKUC
OTHOIIICHUSI, HAXOIUTh T€OMETPUUCCKHIE
BEJIMYMHBI (UIMHA, YTOJI, IJI0MAb,
00BEM) MPU pEIIeHUH 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U U3 PealbHOM
PKU3HU;

- YMETh CBOOOJTHO OTIEPHPOBATH
[MOHSTHSIMH: TIPSMOYTOJIbHASI CHCTEMA
KOOPJMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPIAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOpA Ha
UICII0, Pa3JI0XKEHHE BEKTOpa 1Mo 6a3ucy,
CKaJIsipHOE TPOM3BEICHUE, BEKTOPHOE
[IPOU3BE/ICHNE, YTOJI MEK/y BEKTOPaMH;
VMEHHE HCITOJIb30BaTh BEKTOPHBINA U
KOOPIMHATHBINA METOJI ISl PEIICHHUS
TEOMETPHYCCKHX 3a7a4 U 3a7a4 APyTUx
VIEOHBIX TIPEIMETOB; ONICPUPOBATH
MOHATUSAMU: MaTpula 2x2 u 3x3,
OTIpeIeIUTEh MAaTPHIIBI,
FEOMETPUUYECKUN CMBICT OMPENIETUTENS;




- YMETb MOJEIINPOBATH PEAILHBIC
CUTYyalll! Ha SI3bIKE MATEMAaTUKH;
COCTaBIIATh BBIPAXKCHMUSI, yPABHEHU,
HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBUIO 33]1a4M, UCCIIE0BATh
[TOCTPOEHHBIE MOJIEIIH C
MCTIOJIB30BAaHUEM arlnapaTa ainreopsl,
MHTEPIIPETUPOBATH ITOIYYEHHBIN
[PE3YJIBTAT; CTPOUTh MATEMAaTUYECKUE
MOJIEIIHN C TOMOIIBIO TEOMETPUUECKUX
[TOHSTUM U BEJIMYUH, PELIATh CBA3aHHBIC
C HUMM IIPAaKTUYECKHUE 3a/1a4H;
COCTaBJISATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIIPETUPOBATH MTOITYYEHHBIN
[pe3yJbTaT; PellaTh IPUKIIAHbIC 3a0a4U
CpPEICTBAMU MAaTEMATHYECKOTO aHAJIN3A,
B TOM YHUCJIE COLIMAIILHO-
HKOHOMHUYECKOTO U (PHU3UUECKOTO
XapakTepa,

- YMEHUE BBIOMPATh MOJIXOASIINI METO/|
IUIsl pELLICHUS 3a/1a4M; [IOHUMaHKe
3HAYMMOCTH MaT€MATHKHU B U3yYEHUU
MIPUPOIHBIX U OOIIECTBEHHBIX
[IPOLIECCOB U SIBIICHUI; YMEHUE
[PacIO3HABATh NIPOSIBIICHNE 3aKOHOB
MaTEMaTUKU B UICKYCCTBE, YMEHHE
[IPUBOJIUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITUIA POCCUNCKON U MUPOBOU
MaTeMaTH4eCKOU HayKH

OK 02 HUcnonp3oBath
COBPEMEHHBIE CPEICTBA
MOVCKa, aHAIHN3a U
MHTEpIpeTaluu
MHpOpMaLnu, U
MH(pOpPMalMOHHbIE
TEXHOJIOTUH JUISI
BBITTOJTHEHUS 32,144
podecCuoHAIbHON
NesITeTbHOCTH

B o0nactu IeHHOCTH HAY4YHOTO
MMO3HAHUS:
-C(hOpMHPOBAHHOCTH
MUPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
[pa3BUTHS

YPOBHIO|
HayKH u
00I1EeCTBEHHOIN MIPaKTHKH,

OCHOBAaHHOI'O Ha

KYJIBTYD,
OCO3HAHHUIKO CBOCTO MECTa B

JIajore
CIOCOOCTBYIOIIETO

[MOJUKYJIbTYPHOM MHPE;
COBEPILICHCTBOBAHUE
U YHTaTeNILCKOH
KakK CpPEACTBA
MEKTY|

SI3BLIKOBOM
KYJIbTYpPbI
B3aNMOIEHCTBUS

YMETh  OIEPHPOBATH TMOHATHUSIMHU:
panroHambHast GYHKIIWS, TOKa3aTeIbHas
(byHKIHS, byHKIWMS,
iorapupmuyecKas byHKIMS,
TPUTOHOMETPUUYECKHE ¢byHKIMY,
oOpaTHble (YHKLIUHU; YMEHHE CTPOUTH
rpaguKu W3Y4YEHHBIX (GyHKIMH,

MCII0JIb30BaTh TpaduKU NpU H3YYEHUU

CTCIICHHAaA

[POLIECCOB W 3aBUCHUMOCTEM,

pellIeHnn 3a7ady M3 JPYTruX Yy4eOHbIX|

npHy|

[IPEAMETOB U 33/1a4 U3 PEATbHOU KU3HH;

BbIpaXkaTb (QopMyJaMH 3aBUCUMOCTHU
MEXly BEIMYMHAMY;
YMETb  ONEPUPOBATH

TOXKICCTBCHHOC

[TOHATHSIMH:
TOKIECTBO,

npeoOpa3oBaHue, YpaBHEHUE,

VIFOAbMHA W IIO3HAHUA MHUPaA,

HEpPAaBEHCTBO, CHCTEMa YPAaBHEHHHN WU




- OCO3HAHUE [IECHHOCTH HAyYHOU
NesITeNIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITH TMPOEKTHYIO U
MCCIIEIOBATENBCKYIO
NesSTeNIbHOCTh WHIUBUAYATHHO
1 B TpyTMIIC.

OBjaneHue yHHUBEpPCAIbHBIMY]
VIeOHBIMH  TIO3HABATEIbHBIMH
MEeNCTBUSIMU:

B) paboTa ¢ nHbOpMaITUEHi:
BIIA/IETh

HaBbIKaMMU|
rosiyueHuss uHGOpMaluu U3
MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYILIECTBIIATH
[TONCK, aHau3,
CUCTEMAaTU3alNI0 u
MHTEPIpPETANI0 HH()OPMAIIH
[Pa3TUYHBIX BUIOB H  (HopMm
[peACTaBICHUS;

cO31aBaThb

TEKCTBl B
Pa3IUYHBIX POpPMATaX C y4ETOM
HasHaueHus HHQOpMALUU U
[1JIEBO ayTUTOPHUHU, BBHIOHpAs
ONTUMAJIbHYIO dopmy
[IpeACTaBICHUS u
BU3YyaIH3allUY;

- OIIGHUBATh JOCTOBEPHOCTH,
IErMTUMHOCTb HH(OPMAIINH, €€
COOTBETCTBUE  IIPABOBBIM

MOPAJIBHO-3TUYCCKUM HOPMaM;

)51

- WCIOJB30BAaTh  CPEICTBA
H()OPMALIMOHHBIX u
KOMMYHHUKAITHOHHBIX
TeXHOJIOTUH B pelIeHnH
KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX 171
OpPraHU3alMOHHBIX  3aJady ¢
CcOOII0ICHNEM TpeboBaHuUM
HPTOHOMUKH, TEXHUKH|
0€30IaCHOCTH, TUTHEHEI,
[pecypcocOepeKeHusl,
MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(pOPMAIMOHHOMH]
0C30IMacHOCTH;

- BJIQJICTh HaBBIKaMHU|

)51

HEpPaBEeHCTB, PaBHOCHUIIBHOCTb
YPaBHEHUH, HEPaBEHCTB U CHCTEM,
pallMoHANIBHBIC, UppaloOHaIbHEIE,
[OKa3aTebHbIC, CTEICHHBIE,
lorapupmMuIecKue,

TPUTOHOMETPHUYECKHUE ypaBHEHU,

HEPABEHCTBA U CUCTEMBI; YMETh PEIIATh
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
[TOMOLIBIO PA3JIMYHBIX IPUEMOB; peLIaTh
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C
[IapaMeTpoM; IPUMEHITh YPaBHECHMS,
HEPABEHCTBA, UX CUCTEMBI I PELICHHUS
MaTeMaTHYeCKUX 3aJad M 3a1ad U3
Pa3IMYHBIX 001aCTe HAYKH U peabHON
PKU3HU;

CcBOOOJIHO

YMETh OTIepUPOBATH
MOHITHSIMH: JIBFDKCHUE, TapauIeIbHBINA
[IEPEHOC, CHMMETPHSI Ha IJIOCKOCTH U B
[IPOCTPAHCTBE,
rpeoOpa3oBaHue MMOA00Ms, MOAOOHBIC

(I)I/Il"ypbl; YMCTh paCnio3HaBaTh PABHbBIC U

IIOBOPOT,

0100HbIE (UTYpPBl, B TOM YMHCIE B
[IPUPOAC,
YMETb MCIIONb30BaTh TI€OMETPUYECKHE

UCKYCCTBE, apXUTEKTYypE;
OTHOIIEHUSI, HAXOAUTh T€OMETPUUECKUE
BEJIMYUHBI  (JIMHA,
00BeM) IpU peIIeHUU 3a/1a4 U3 JIPYTUX
y4eOHBIX TPEAMETOB U M3 pealbHOU

PKHU3HH

yToJ, IUIOMIA[b,

[PACIIO3HABAHU 3allluThI




rH(pOpManuu,
MH(pOPMaITMOHHOM
0€30MaCHOCTH JIMYHOCTH

OK 03 ILnanupoBath u
[PeaT30BHIBATD
COOCTBEHHOE
podhecCuoHaTBHOE U
ITMYHOCTHOE Pa3BUTHE,
[peIPUHUMATEIBCKYIO)
EesITeNIbHOCTD B
podeccuoHanbHOM
cdepe, UCIoIB30BaTh
BHAHUS 110 (PMHAHCOBOM
FPaMOTHOCTH B
Pa3TMYHBIX KU3HECHHBIX
CUTYaIHSIX

B o0Jactu JTyXOBHO-

HPAaBCTBCHHOI'O BOCIIUTAHU A
-~ c(hOPMHUPOBAHHOCTH|
HPAaBCTBCHHOT'O CO3HaHu1,

PDTUYCCKOI'O ITIOBCACHMU,

- CIIOCOOHOCTh  OLICHUBATH
CUTyallMl0 U  TPUHUMATH
OCO3HaHHbIE pelieHus,
OPUEHTHUPYSICh HAa MOPAIbHOA
HPaBCTBEHHBbIE  HOPMBI M|
[IEHHOCTH;

- OCO3HAHHC JINYHOI'O BKJIaJa B
[TOCTPOCHUE
Oy ymero;

- OTBETCTBCHHOC OTHOIICHUEC K]

YCTOMYHBOTO

CBOUM pOIUTEIsIM U (WJIN)
pyrum
CO3IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO

YyjaeHaM CEMbH,
HpI/IHﬂTI/IFI
IIEHHOCTEH ceMEeHHOM >XHU3HHU B
COOTBCTCTBUU C TpaI[I/ILII/IHMI/I
Hapoi0B Poccuu;

OBnazeHue yHUBEPCAIbHBIMU
[PErYJIATUBHBIMU JIEHCTBUSIMU:
a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEIBHO,
OCYIIECTBIATH
[MO3HABATEIHHYIO
JICATCIIBHOCTD, BBIABIIATH

poOIIEeMBI, CTaBUTH 5|
(dhopMynupoBaTh COOCTBEHHBIE
3amaqyn o0pa3oBaTenbHOM

JICATCIIBHOCTH M JKHM3HCHHBIX

B

CUTYaLUsX;
- CaMOCTOSITENIbHO COCTaBJISITH)
[1aH pelleHuss NpoOJeMbl C
[y4ETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH |
[IPEATIOYTECHUN;

- JaBaThb OLICHKY HOBBIM

YMETb OICPpHUPOBATH IMMOHATHAMMU:

[palliOHAJIbHEIE, HppalnuoHalbHEIE,
[OKa3aTeIbHbIE, CTETICHHBIE,
lorapupmMuIecKue,
TPUTOHOMETPUYECKUE  yPaBHEHHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

yMETb  OINEPUPOBATh

TIOHSTHSIMH
MHOTOTpaHHHK, CeueHHe
MHOTOTpaHHHKA, Ky0, IMapajuiesenume,
¢urypa

LWJIHHIDP,
KOHYyC, map, cdepa, cedeHHs (QUTYPBI
BpaLLCHUS,

[pu3Ma,  NUPAMMUIA, 51

[OBEPXHOCTh  BPAIICHUS,
IUIOCKOCTh, ~ KacaroIlasics
cepsl, LWIMHAPA, KOHYCA, IUIONIA/b,
[OBEPXHOCTHU
KOHyCa, LWIMHAPA, IUIOMAanb CQephl,
00BeM KyOa, MPSIMOYTOJIBHOTO

IMUpaMU/bl, IIPpU3MBI,

[mapajuiesienunena, IUpaMuIbl, IPU3MBIL,
LIUIMHAPA,
M300pakaThb

KOHyca, IIapa;

MHOI'OI'paHHUKN

yMEHUE
u
[TOBEPXHOCTU BPALLEHHUS, UX CEUECHHUS OT]
PYKH,
MHCTPYMEHTOB U DJIEKTPOHHBIX CPENICTB;
YMETb paclo3HaBaTb CHMMETPUIO B
YMETb  PacIo3HaBaTh

C IIOMOIIIBIO YCPTCIKHDBIX|

IIPOCTPAHCTBCE;
[MPpaBUJIbHBIC MHOTOTPAaHHUKH;

YMETh  ONEpUPOBaTh IOHATUAMM:
[IPSMOYTOJIbHAsl CHCTEMA KOOpIUHAT,
KOOPIMHATHI

TOYKH, BCKTOD,

KOOpJMHATBl ~ BEKTOpa,  CKaJsIPHOE
[IPOU3BEICHUE, YTOJI MEXKAY BEKTOpaMH,
cymMma IIPOU3BEICHNE
BEKTOPA YHUCII0; HAaXOIUThb C
[TOMOLIBIO W3Y4YEHHBIX bopmyn

OTpe3Ka,

BEKTOPOB,
Ha
KOOpIUHATHI CepeIUHBI
[paccTOSTHUE MEXIY JBYMs TOUKaMU

CUTyalUsIM,




CIIOCOOCTBOBATH

(hOpMHUPOBAHHIO U TIPOSBICHUIO
[IUPOKON DPYIUIMH B Pa3HBIX
00JIacTsIX 3HAHWH, MOCTOSHHO

[TOBBIIIATH CBOH
00pa3oBaTeNbHBIHI u
KYJbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MICII0JIB30BATh IIPUEMB]]
pediexcun IUISe OLICHKY|
CUTyallud, BBIOOpPa BEPHOIO
[PEILICHNS;

YMEThb OLIEHUBAaTh PHUCKU U
CBOEBPEMEHHO IPUHUMATh
[pELIEHNUS 110 UX CHU)KEHUIO;

B) SMOLIMOHAJIbHBIM MHTEIIEKT,
[peIoIararni
C(OPMHUPOBAHHOCTB:!
BHYTpPEHHEN
BKJIIOYAIOIIEH CTpeMJIEHHEe K

MOTHUBAIINU,

ITOCTH)KEHHUIO 1LIeJIM U YCIIEXYy,
OITUMU3M, HMHHUIIUATABHOCTb,
[YMEHHE JEeHCTBOBaTh, HCXOJS]
113 CBOMX BO3MOXKHOCTEI;

BKJIFOYAIOILIEN

SMIIATHUH,
CIIOCOOHOCTH MMOHUMATh
PMOIIMOHAIBHOE COCTOSTHUE]
IPYTUX, YYUTBIBATH €ro mpH|
OCYILIECTBIECHUU

KOMMYHHKAITUH, CTIOCOOHOCTH K
COUYBCTBHIO u
COTICPEIKUBAHMUIO;

COITUAJIBHBIX HaBBIKOB,
CIOCOOHOCTE

OTHOIICHHUA  C

BKJTFOUAIOITUX
BLICTPAUBATDH

JIDYTUMU JIFOJIbMU, 3a00THTh Ci,
IIPOABJIATH HHTEpEC u

pazpeniath KOHM)IUKTHI

OK 04 D¢ dextuBHO
B3alMOJICHCTBOBATE U
paboTaTh B KOJIJIEKTUBE
1 KOMaH/1e

TOTOBHOCTH K CaMOPa3BHUTHUIO,

CaMOCTOSTEIIbBHOCTH u
CaMOOIPEEIEHUIO;
-OBIIa/ICHHE HAaBbIKAMU y4eOHO-
1CCIIe10BATEIbCKOM,
[POEKTHOM Y COLHMAIBHOM
NEeATEIbHOCTH;

YMETh  ONEpUPOBaTh IOHATUAMM:
CITy4aifHbIN OMBIT U CIIy4yailHOoe COOBITHE,
BEPOATHOCTh  CIy4YailHOrO  COOBITHS;
YMETb  BBIYUCIIATH
MCIIOJIb30BaHUEM rpadu4ecKux|
IIPUMEHSATH bopmybl

CJIOKCHUA U YMHOXKCHUSA BCpOﬂTHOCTeﬁ,

BCPOATHOCTDH C

METO/IOB;

KOMOMHATOpHBIE (DAaKTHI U POPMYJIIBI IPU




OBnazieHue yHUBEPCATHHBIMH
KOMMYHHUKATHBHBIMU
MEeNCTBUSIMU:

0) COBMECTHAsI IeATEIIbHOCTD:

- I[OHMMaThb M HCIIOJb30BaTh
[PEUMYIIECTBA KOMAHJIHOU W
MHIUBUIYaTbHONU PaOOTHI;

- IPUHUMATh LIEJIA COBMECTHOU
eI TeJIbHOCTH,
OpraHU30BBIBATH
KOOPJIMHHUPOBATh JEHCTBHUS TI0|

€€ JOCTHXXCHUIO:

u

COCTaBJIATH|
[IJIaH JEHCTBUM, PACIPENCIIATH)
C

poinu MHEHUH

[Y4aCTHUKOB

Y4ETOM
00CyKIaTh|

[pE3yIbTaThI COBMECTHOI]

[paboTHI;

- KOOPJAMHHUPOBATH

BEHITIONHATH pa0OTy B yCIOBHSX

[pE€aTbHOTO, BUPTYAJIBHOIO U

KOM6I/IHI/IpOBaHHOI‘O

uj

B3aMOJCHCTBUS;
- OCYLUECTBJISITh IMO3UTHUBHOE
CTPATErMYECKOE TOBEICHUE B
[Pa3JIMYHBIX CUTYyalHUsIX,
[POSIBJISITH u

BOOOpaXkeHue,

TBOPYECTBO
OBbITD

MHUIIMATUBHBIM.

OBjaneHne yHHUBEpPCAIbHBIMY]

PETYJISITUBHBIMU AEHCTBUAMU:

) NpuHATHE ce0s U JIpyrux

pelIeHnn 3ajady; OLICHUBATH
BEPOATHOCTH  pEaJbHBIX  COOBITHIA;
3HAKOMCTBO co CIIy4aiiHbIMH|
BEeJIMYMHAMHU;  YMEHHUE  IMPUBOAMTH

[IPUMEPHI MTPOSIBIICHUS 3aKOHA OOJIBIITUX
Yricell B MPUPOIHBIX M OOIIECTBEHHBIX

SIBJICHUSIX

- yMeTb CBOOOJHO  OIEPUPOBATH
MOHSATUSIMH:  CTETIEHb  C  LIEJIbIM
[oKa3zaTejleM, KOpPEeHb HaTypajJbHOU
CTENeHH, CTENEHb C PaAlUOHAIBHBIM
[oKazaresem, CTETeHb C
ITEICTBUTEIIbHBIM (BelIECTBEHHBIM)

MoKasaresiem, JiorapudmM dmciia, CUHYC,
KOCUHYC H TAaHTEHC MPOU3BOJIHHOTO
RUIWER

- yMETh  CBOOOJHO  OIEPUPOBATH
[MOHSATUSIMH: rpaduk byHKIIH,
oOpatHast ~ QYHKIUS,  KOMIIO3HIIHSA
byHKIUH, JIMHEHHAs byHKIHS,
KBaJpaTU4HAs (QYHKIUS, CTCIICHHAs
(GyHKIMS € LeJbIM  IIOKa3aTeleM,
TPUTOHOMETPHUICCKHE byHKIUH,
oOpaTHBIC TPUTOHOMETPHUICCKHE
(byHKIUY, MoKa3areabHast u
norapupmuueckas  QyHKIUH, YMETh
CTpouTh rpaduku QyHKIHIA, BBITIOTHSATH!

npeoOpa3oBaHus rpauKoB QyHKIMIA;
yMETh  MCIIOJIb30BaTh  IpaduKy

(GyHKIUN Ui U3y4eHUsl IMpOLECCOB U
3aBUCUMOCTEN INPHU PELICHHUH 3a]a4 W3

UTFO JIEH: IpyruX Y4eOHbIX MNPEIMETOB M U3
- [pPUHUMATh MOTHUBBI  H[peaibHOU KU3HU; BBIPAXKaTh,
apryMEHTBI JpyTuX Jojei npujhopMyIaMu  3aBHUCUMOCTH  MEXKAY|
aHaJIN3e pE3yJIbTaTOBBEINYMHAMY;

NEATENIBHOCTH, - CBOOOJHO OIEpUPOBATH MOHATUSAMHU:
- I[pU3HaBaTh CBOE NPAaBO H[METHOCTh (YHKLIUH, MNEPUOJUYHOCTD
[paBO JApPYyrux JroJedl  HaQyHKIUH, OTPaHMYEHHOCTh (YHKIIHH,
OLLINOKU; MOHOTOHHOCTh ~(DYHKIIMHM, 3SKCTPEMYM
- pa3BuUBaTh  CHOCOOHOCTH/(QYHKIIMH, HaHOOJbIIEE M HAUMEHBIIEE

IMOHUMAaTb MHUP C TIO3UIUY

NPyroro 4eaoBeKa

BHaYeHUS (YHKIUH HAa TPOMEXKYTKE;

YMETh  TIPOBOJHUTH  HCCIIEIOBaHHE
GbyHKIUY;

- yMeThb HCIIOJIb30BaTh CBOICTBa U
rpaduky  GYHKUMH A7 pelIeHus

YPaBHEHMH, HEPABEHCTB M 3a1ad C




apaMeTpamu; n300paxarb HA
KOOPJMHATHON IJIOCKOCTH MHOKECTBA
[pELICHUI ypaBHEHUH, HEPABEHCTB U MX]

CHCTCM

OK 05 OcyiiecTBisThb
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIIO Ha
rOCYJIapCTBEHHOM
s13p1Ke Poccuiickoi
Denepanuu ¢ y4eToM
0COOEHHOCTEH
COLMAJIBHOTO U
KyJIbTYPHOTO
KOHTEKCTa

B
BOCIIUTAHUS:

00JIaCTH  BCTETUYECKOIO

- ACTETUYECKOE OTHOIICHHUE K
MUDY, BKJIIOUYasi SCTETUKY ObITa,
HAYyYHOIO M  TEXHUYECKOIO
TBOpUYECTBa, CIIOpPTa, Tpyda W
0OIIIeCTBEHHBIX OTHOIIICHMI;

- CIOCOOHOCTb BOCIIPUHUMATH|
paSHI/I‘-IHBIG BUIbI I/ICKyCCTBa,
TpaI[I/ILII/II/I 158 TBOp‘IeCTBO CBOCTO
1 JpYTrUX HapoJOB, OUIYILIATH|
PMOIIMOHAILHOE  BO3ICHCTBHE
ICKYCCTBa;

- YOSXKJIEHHOCTh B 3HAYMMOCTH|
191 JIMYHOCTH M OOIIECTBA]
OTEYECTBEHHOTO U MHPOBOIO
MCKYCCTBA, STHHUYECKHUX

KyJbTYpPHBIX  Tpaguuud U

HApPOJHOI'0 TBOPUCCTBA,

T'OTOBHOCTB K

CAMOBBIPAKCHHUIO B  PA3HBIX
BUIaX HCKYCCTBA, CTPCMIICHUC
IIPOABJIATD

TBOp‘lCCKOfI JIUYHOCTH,

Ka4yCCTBAa|

OBjaneHne YyHHUBEpPCAIbHBIMY]

KOMMYHHUKATHBHBIMU
ITeCTBUSIMU
a) oO1IeHue:
- OCYLIECTBIISATH

KOMMYHHKAIIUHU BO Bcex cepax
PKU3HU;

- pacmo3HaBaTh HEBEpOAIbHBIC
CpelncTBa OOIIECHHS, TOHUMATH
BHAUCHUE COIMAIHHBIX 3HAKOB,
[pacrio3HaBaTh  MPEIAOCHUTKH

KOH(MIMKTHBIX CHUTyalMil U
CMSTYaTh KOH(QIIUKTHI;

pa3BEpHYTO JIOTUYHO|
M3/1araTh CBOK TOYKY 3PEHMS C

M CITOJIb30BAHHNEM S3BIKOBBIX|

u

YMETb  OIEpUPOBATh IOHATUAMM:

cpenHee apupMETHYECKOe, MEIUaHa,
HarOOJIbIIICe U HAUMEHbIIICE 3HAYCHHS,
pa3max, CTaHJAPTHOC
OTKJIOHCHUE YUCIIOBOTO HA0Opa; YMEHHE
M3BIICKATh, UHTEPIIPETUPOBATH

MH(pOpMaLIMI0,  MPEICTaBICHHYIO

JAUCTICPCHUA,

B
TabIuIax, Ha auarpaMmax, rpadukax,
OTPKAIOIYI0  CBOMCTBA

[pOLCCCOB U HBJ’IGHI/II;'I; MMPCACTABJIATD|

peabHbIX

MH(OPMAIIMIO C TIOMOIIBIO TaONUI[ U
uarpamm; HCCIIEI0BATh
CTAaTHCTUYECKUE JaHHbIE, B TOM YHCIIE C
[PUMEHEHUEM I'paUUeCKUX METOAOB U

DJICKTPOHHBIX CPCACTB,

-  YMETb OIIEpUPOBATH  [OHATUAMM:
TOYKA, npsmas, IIJIOCKOCTB,
[IPOCTPAHCTBO,  JBYI'PAaHHBIA  YIOJ,
CKPELMBAIOIINECS IIPsIMBIE,
[TapaJuIeIbHOCTh u
[IEPIICHAUKYISAPHOCTD MPSAMBIX u

[JIOCKOCTEH, yroJl MeXAy HpsSMbIMH,
YOl MEXIy IpsAMOH M IIJIOCKOCTBIO,
yTOJI MEXKIY IJIOCKOCTSMH, PACCTOSHUE
OT TOYKM JO IUIOCKOCTH, PAaCCTOSHHE]
MEXIYy MpPSMBIMH, PACCTOSHHUE MEKIY)|
[JIOCKOCTSIMU;

- YMETh MCIOJIB30BaThb IIPU PEIICHHUH
3ajjauy M3y4eHHbIe (AaKThl U TEOPEMBbI
[JIJAaHUMETPUH;  YMEHUE  OLIEHHUBATh
pasMepbl 00BEKTOB OKPY>KAIOLIET0 MUPA

Cpe/CTB




OK 06 IIposiBasiTh
rpaskIaHCKO-
MaTPUOTUYECKYIO
[MO3ULIMIO,
TEMOHCTPUPOBATH
0CO3HAHHOE ITIOBCICHUC
Ha OCHOBC
TPaIUIIMOHHBIX
00I11eYeIOBEYSCKUX
[ICHHOCTEH, B TOM
YUCIIE C YIETOM
rapMOHH3AIIUN
ME)KHAITMOHAIIBHEIX U
MEXPEIIUTUOZHBIX
OTHOIIICHUH,
[IPUMEHSATH CTaHIaPThI
QHTUKOPPYIIIMOHHOTO
[MOBEICHUS

- OCO3HaHHE OOYYaAIOIUMUCS
[POCCUICKOM rpak IaHCKOU
MICHTUYHOCTH;

- 1ICJICHANPABICHHOE PA3BUTHE
BHYTpPEHHEN [103U1UY
IMTMYHOCTH Ha OCHOBE JYXOBHO-
LIEHHOCTEMH]

Poccuiickoy

HPABCTBEHHBIX
Hapo/10B
Denepanyivi, UCTOPUUYECKHUX U]
HAI[MOHATIbHO-KYJIbTYPHBIX
TpajULIIA, dbopMupoBaHue
CHUCTEMBbI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX

[yCTaHOBOK,
QHTUKOPPYILIUOHHOIO
MUPOBO33PEHNU,
[IpaBOCO3HAHUS,
PKOJIOTMUYECKOMN KYJIBTYDBI,

CIIOCOOHOCTH CTaBHUTH Ocian H
CTPOUTDH KU3HCHHBIC IIJIaHbI;

B 4acTH IPa’kAaHCKOTO
BOCITUTaHUA:

- OCO3HaHUE CBOUX]
KOHCTUTYHHOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHUE

3aKOHA M IIPAaBOIOPSIIKA;
- OpPUHATHE TPaIUILMOHHBIX
HAIIHOHAIbHBIX,
00IIIeYETIOBEYECKUX
FYMaHI/ICTI/ILIeCKI/IX H]
I[eMOKpaTH'—IeCKI/IX HeHHOCTeI\/'I;

TOTOBHOCTb IIPOTUBOCTOATH

ICOJIOTHH IKCTpEMHU3Ma,
Hal[MOHATN3Ma, KceHohoouu,
ITMCKPUMUHALIUA 10|
COIMAIBHBIM,  PEJUTHO3HBIM,
[PACOBBIM, HAIMOHAJILHEIM|
[IpHU3HAKaM;

- TOTOBHOCTD BECTH

COBMECTHYIO JI€ATCIILHOCTh B
MHTEpecax IPakITaHCKOTO
0011IeECTBA, B
CaMOYIIpaBIICHUH

0011e00pa30BaTeILHOM

OpTraHHu3alun

y4acTBOBATh
B

n JCTCKO-,

- YMETh ONEPUPOBATH MOHATUSAMU:
[PsIMOYTOJIbHAS CHCTEMa KOOPIHUHAT,
KOOpJMHATHI TOYKH, BEKTOP,
KOOpJMHATHl BEKTOPA, CKAISIPHOE
[IPOU3BE/ICHUE, YTOJI MKy BEKTOpaMH,
CymMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCJIO; HAXOJIUTD C
[MOMOIIHIO U3YYEHHBIX (HOPMYII
KOOpJMHATHI CEpeNHbI OTPE3Ka,
[paccTOsSTHUE MEXIY JBYMS TOUKAMU;
-YMETh BBIOMPATH MOAXOISALINI
M3YYCHHBIN METO [Tl pEIICHUS
3a]1a4M, paclio3HaBaTh MaTEMaTHUECKHE
(akThl 1 MaTEMaTHYECKUE MOJICIH B
[IPUPOIHBIX U OOIIECCTBEHHBIX
SIBJICHHSIX, B UCKYCCTBE; YMEHHUE
[IPUBOAUTH IPUMEPHI MATEMATUIECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM
MaTeMaTHUeCKON HAYKH.
yMETh  OINEPUPOBATh
CITy4aifHbIN OMBIT U CITy4YaiiHOoe COOBITHE,

IIOHATHUAMM

COOBITHS;
C

BEPOSITHOCTh  CIIy4aiiHOTO

YMETb BBIYUCIIATH BCPOATHOCTDH

rpadu4ecKux|
bopmybl
CIIO’KCHHUSI U YMHOKCHUS BEPOSTHOCTEH,

MCIIOJIB30BaAaHHEM

MCTO/I0B, MNPUMCHATH

KOMOMHATOPHBIE (DaKThI U POPMYIIBI IPU
peleHNH 3ajady; OLICHUBATH
BEPOSATHOCTH  peaJbHBIX  COOBITHIA;
3HAKOMCTBO co CIIy4allHbIMY|
BeJIMYMHAMH;  YMEHHUE  NPUBOJIHTH

[IpUMEpPHI TTPOSIBICHUS 3aKOHA OOJIBIINX]
YHCEN B MPUPOJIHBIX M OOIIECTBEHHBIX]
SIBJICHUSIX

FOHOIICCKUX OpraHu3aluiax;




- YMEHHE B3aUMOJICHCTBOBATH C
COLIMAIIbHBIMA HHCTUTYTaMHU B
COOTBETCTBHUH C UX QYHKIUAMY]
1 Ha3HAUYCHUEM;

- TOTOBHOCTb K T'yMaHUTapHOU
11 BOJIOHTEPCKOM 1E€ATEIbHOCTH;
[1aTPUOTUYECKOIO BOCIIMTAHHUSA:
- c(hOPMHUPOBAHHOCTH|
[POCCUICKOM rpak1aHCKOU
MIEHTUYHOCTH, NaTPUOTU3MA,
[YBOKEHUSI K CBOEMY HAapoAy,
UyBCTBa OTBETCTBEHHOCTH
repen PonuHon, roppoctu 3a)
CBOM Kpai, cBor0 Poauny, cBoi
SI3BIK U KYJIBTYpPY, IPOILLIOE U
HacTosIIee
MHOTOHAIIMOHAIBHOIO Hapoja
Poccuu;

- ILICHHOCTHOE OTHOILIEHHUE K|
FOCYJapCTBEHHBIM CHUMBOJIaM,
MCTOPUYECKOMY U MPUPOTHOMY]
HACJIEIUIO, MaMATHUKAM,
TpaguuusiM HapoaoB Poccuwu,
noctrxeHusiM Poccuu B Hayke,
ICKYCCTBE, cropre,
TEXHOJIOTUSIX U TPYJE;

- uaeiiHag  yOeXIEHHOCTb,
FOTOBHOCTb K CIy)KEHUIO U

3arure OreuecTBa,
OTBETCTBEHHOCTD 3a €ro
cynb0y;

OCBOEHHBIE  OOYyYaroUUMUCH]
MCKIIPCIMETHBIC TIOHATUSA U

YHUBEpCalbHbIE y4eOHbIe
mefcTBHUA (perynsTUBHBIE,
[MO3HaBaTebHBIE,
KOMMYHHUKaTHUBHBIE);

- CHOCOOHOCTD X
MCITOIB30BaHUS B

MO3HaBaTEIbHON W COITMAIBHOM]

paKkTHKe,  TOTOBHOCTh K
CaMOCTOSATEIIEHOMY

MIaHUPOBAHHIO u
OCYLIECTBICHHIO yueOHOM

NEATENIBHOCTH,  OpPTaHU3allu{
y4eOHOTO COTPYJHHYECTBA C




regaroru4yecKuMu
PaOOTHUKAMU U CBEPCTHUKAMHU,
K y4acTHIO MTOCTPOCHUH
MHIUBUTyaIbHOM

B

00pa3oBaTeNbHON TPACKTOPHH;
- OBJIQJICHHE HABBIKAMU
y4eOHO-HCCIIEeI0BATEBCKOM,
[POEKTHOM M COLMATIbHOM

OK 07 CoxnelicTBOBaTHL
COXPAHEHHUIO
OKPYXKaIOIIEH Cpebl,
[pecypcocOepexeHHIO,
[IPUMEHSTH 3HaHUS 00
M3MCHCHUU KIIMMATa,
[TPUHITAITHI
OEPEIKITUBOTO
[POU3BOJICTBA,

b pexTuBHO
meficTBOBaThH B
UpE3BBIYAHBIX
CUTYaIHSIX

eI TeNIbHOCTH
- HE TMPUHUMAThb JIEeUCTBUA,
[IPUHOCSIIHE Bpes
OKPYXKaIOILIEH Cpee;

- YMeTb  IIPOTrHO3MPOBATH)
HeOIaronpusTHHIE

PKOJIOTMUECKHUE  IOCIIEJICTBUSA

[PEINPUHUMAEMBIX JICHCTBHIA,
[peAOTBPALIATh UX;

- pacliupuTh OIIBIT]
JICATCIIBHOCTH 9KOJIOTHYECKOH
HAIIPAaBJICHHOCTH,

- pa3pabaThIBaTh TUIAH PEILICHUS

MMCHOIIIUXCST MaTCpI/IaJ'II)HI)IX 51
HEMaTEepHUaIbHBIX PECYPCOB;

- OCYIIECTBIIATH
[1eJICHATIPABICHHBIN
[epeHoca CpeACTB M CIOCOOOB
elicTBUS

ITOHUCK]

B
PO eCCHOHABHYIO CPEY;
- YMCTb IICPCHOCUTL 3HAHUS B

[03HABATEIbHYIO 171
[IPaKTUYECKYIO o0nacty
PKH3HEIeATeNTbHOCTH;

yMETh
(byHKIHS,
[IPOU3BOIHAS,

ONEPUPOBATh  TOHITHUAMH:
HeMpepbiBHAS  (PYHKITHS,
nepBooOpasHas,
OIIPEIECIICHHBIN UHTETpa,; yMETh
HAXOAUTHb MMPOU3BOJHBIC 3JICMCHTAPHBIX|
yHKImiA,

MaTCpHaAJIbl; UCCIICAOBATH B HpOCTefIHIHX

WCIIONB3Ysl  CHPABOYHBIC
ciy4asX (QYHKIMH Ha MOHOTOHHOCTbD,
HAXOAUTh HAUOOJBIINE U HAUMEHBIINE
3HaYeHUS (YHKIHA, CTPOUTH Tpaduku
MHOTOYJICHOB

C HUCIIOJIBb30BaHUEM

arrapara MAaTCMATHUYCCKOI'O aHaJIn3a,

MpOOJIEMBI C YY4ETOM aHaJIH3aIPUMEHSTh IPOU3BOAHYIO P PEIICHUN

3ada4 Ha ABWIKCHUC, pCIIATh MPAKTHUKO

OpPUEHTUPOBAHHBIC 3a1a4u Ha
HauOOJIbIINE U HAaUMEHbIINE 3HAYCHMUS,
HAa HaXxO)XKJIEHUE IIyTH, CKOPOCTH U
[YCKOpEHUS;
- yYMETb OIEpUPOBaTh IOHATUAMM:
IIBUKEHHE B IMPOCTPAHCTBE, MOJIOOHBIE
(urypsl B IpoCTPaHCTBE; UCIIOJIb30BAThH
OTHOILICHHE IIJIOIIAICH TOBEPXHOCTEN U
MOMOOHBIX  QUryp

00BEMOB npu

[PCICHUU 3a/1a4;

- YMETh BBIUUCISATH T€OMETPUUYECKHE
BEITMYUHBI (JJTHA, YTOI,




- Tpejiaratb HOBBIE MPOEKTHI,
OLICHUBATh UJECH C THO3UIUH
HOBU3HEI, OpUTHUHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

JaBaTb OLICHKY HOBBIM|

CUTYyalHsIM, BHOCHUTD
KOPPCKTHUBBI B ACATCIILHOCTD,
OLICHUBATh COOTBECTCTBHC

[pE3yJIbTaTOB LIEIAM

IUIOIIAb, 00BeM, IUIOIIAAb
[MOBEPXHOCTH), HCIOJIb3Ys] H3yYCHHBIC
(hOPMYJITBI U METOIBI

[1K 1.2. Beimoauars
CTaH/IapTHbIE
(TUIIOBBIE) pacUETHI
CTPOUTENIBHBIX
KOHCTPYKIUH;

[1K 2.4. TIpoBoanTh
ONEPATUBHBIN yUET
00BHEMOB
BBLITIOJTHSEMBIX padoOT U
[Pacxo10B
MaTepUaTbHBIX

[pecypcoB.

-YMETb BBIIIOJIHATH PaCUeThl U
KOHCTPYUPOBATH
CTPOUTEIIBHBIE KOHCTPYKIIMHU

-yMETb TPOBOTUTH
OIEepPaTHUBHBIN yueT 00bEMOB
BBITIOJTHACMBIX pa60T u
Pacxo10B MaTepHAIbHBIX
[pecypcoB.

- YMETh HCIIOJIh30BaTh CBOMCTBA U
rpaguku GYHKIUN 11 pEIICHUS
YPaBHCHHIA, HEPABCHCTB U 33]1a4 C
napamMeTpamu; H300pakaTh Ha
KOOPIUHATHON TUIOCKOCTH MHOYKECTBA
[pEelIeHn ypaBHEHUH, HEPABEHCTB U UX
CUCTEM

- YMETh MOJIEIUPOBATH PeallbHbIC
CUTYaIli! Ha SI3bIKE MAaTeMAaTHKH,
COCTaBIISITh BBIPAKCHMUSI, YPABHEHUS,
HEPABCHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3a/la4yu, UCCIIEeI0BaTh MOCTPOCHHBIE
MOJIENIN C MCTIOJIb30BAHMEM allapaTa
QnreOpbl, HHTEPIPETUPOBATH
MOJTY9ICHHBIN pe3ybTaT; CTPOUTh
MaTeMaTUYECKUE MOJICH C TTIOMOIIIbIO
FCOMETPHUYSCKUX TIOHATUN U BEIIMYHH,
[pelIaTh CBA3aHHbBIE C HUMU
MPaKTUICCKHUE 3a/1a4H.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM YYEBHOM
JUCIHUIIVIMHBI

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

N O0bem B

Buj yueOHoi1 padoThl
yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMBbI 286
CamocrosiTesibHasi padoTa
KoncyabTanumu 2
CymmapHasi yueOHasi HATpy3Ka BO B3aUMO/1eiiCTBUH C MpenojaBarejieM 278
B TOM YHCJIE:
JIEKLINH, YPOKHU 186
MPaKTUYECKUE 3aHATUS 92
1abopaTOPHBIE 3aHATHS -
IIpome:xxyTounasi arrecrauusi / cemecmp — J{DK; 2 cemecmp — sx3amen 6




2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIIUTIIMHbBI

Conep:xanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-

HaumeHnoBaHue pa3ae/ion . O0bem ®opmupyeMble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, MPUKJIATHOMI
U TeM 4yacos KOMIIeTeHI[UH
MOIYJIb (IIPH HAJTHYHUM)
1 2 3 4
OcHoBHoOe coaep:kanue
Pazgen 1. IloBTopeHue 14
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanue yueOHOro MaTepuana
Lenb u 3aj1a4M | ba3oBbie 3HaHUA U YMEHUS 0 MaTeMaTUKe B TPO(EeCCHOHATLHOM U B IOBCEAHEBHOU
MaTEMaTHKU MPU OCBOCHUH | JI€ITEILHOCTH.
CHEUAILHOCTH KoMOuHMpOBaHHOE 3aHATHE 2
Tema 1.2 Coneprkanue yueOHOro MaTepuaa
Yucna wm Berumcnenus. | JIelcTBUS Ha/l OJOXKHUTEIBHBIMHA U OTPUIIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMHU U OK-01, OK-02,
Bripakenus U | JECSITUYHBIMH JPOOSMHU. OK-03, OK-04,
npeoOpa3oBaHus JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIIEHHOTO YMHOKEHHS. 2 OK-05, OK-06,
Komb6unupoBaHHoe 3aHsATHE OK-07
Tema 1.3. IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE COJAepPKaHue (CoAepKaHue MPUKJIAJTHOTO IK-2.4
['eoMeTpHst Ha IIOCKOCTH | MOYJISK) IIK-1.2
Bunsl ninockux GUryp v Ux miomas.
[TpakTHKO-OpHEHTUPOBAHHBIE 334U B Kypce T€OMETPUU Ha TUIOCKOCTH 2
IIpakTHueckoe 3aHsATHE:
Tema 1.4 Coneprkanne yueOHOTo MaTeprana
ITponientHeie BeruucaeHus | [IpocTeie MpoLEeHTHI, pa3Hble CIOCOObI UX BhIYHCICHHS. CI0KHbIE TPOLICHTHI
[TpakTHdeckoe 3aHsTHE: 2




Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Conepixanue yueOHOro MaTepraia

JluHeitHble, KBaApaTHBIC, APOOHO-IMHEHHBIC YPaBHEHUS U HEPABEHCTBA

IIpakTHueckoe 3aHsaTue: Pemenne ypaBHEHUN U HEPABEHCTB. 2
Tema 1.6 Coneprkanue yueOHOro MaTepuasa
Cucrempl ypaBHeHMM M | CriocoOBI pelIeHUs] CHCTEM JMHEHHBIX ypaBHeHHU. [ToHsTHs: marpuma 2x2 u 3x3,
HEPABEHCTB onpenenutenb Marpuibl. Meroxy [Maycca. CuctemMbl HENMHEHMHBIX ypaBHEHUHU. 2
CucreMbl HEpaBEHCTB
KomOuHupoBanHoe 3anstue
Tema 1.7 Copepxanue yueOHOro MaTepuana
BxoaHoii KOHTPOJIb Breruncnenuss u npeoOpa3oBaHusa. YpaBHEHHUS U HepaBEeHCTBA. [eomeTpusi Ha
IJIOCKOCTH 2
KontpomnbHas padora
Pa3nen2.IlpsiMbie U mioc 16
KOCTH B IIPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTrepuana
OcHoBHbIE nouaTus | [lpenqmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsMas, IUIOCKOCTD,
CTEpPEOMETPHH. npoctpacTtBo).  OcHOBHBIE — akcHMOMBI  cTepeomerpuu.  Ilepecekarommecs, 2
PacnoyiokeHue npAMBIX M | mapajuiebHBIE H  CKpEIIMBafOIIUecs  mpsMble. [Ipu3Hak W CBOMCTBO
IIJI0CKOCTEN CKpEeIIMBaIOIIUXCs NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI. OK-01, OK-03,
Komb6unupoBaHHoe 3aHsATHE OK-04, OK-07
Tema 2.2. Copneprxanue yueOHOro MaTepuasa IIK-2.4
[Mapamnensnocts npsmeixX, | [lapamnensHele npsimas u 1wiockocTs. Ompenenenue. Ilpusnak. CpoiicTBa (c IIK-1.2
OpssMOM M IUIOCKOCTH, | ToKa3aTeiabcTBOM). [lapamnensHble miuockoctu. Onpenenenue. [Ipusnak. CpoiicTBa
IJI0CKOCTEN (c noxazatenscTBOM). Terpasap u ero snemMeHTsl. [lapamuienenunesn 1 €ro JIeMeHTHI.
CaoiicTBa rpaHe W  JuaroHaien 4

IMPOTHUBOIIOJIOKHBIX napajjiciacnuicaa.

[Toctpoenue ceuenuii. Pemienne 3amay.

KomMmOuHMpoBaHHOE 3aHSTHE

CogepxaHue yueOHOTO MaTepuana




Tema 2.3.
[lepnenquKyIpHOCTD
IPSAMBIX, IPSIMOM U
IIOCKOCTH, TNIOCKOCTEH

Ilepnengukynsapusle npsmsle. [lapamienbHble npsiMble, NEPHEHAMKYJSIPHBIE K
110ckocTH. [Ipu3HaK nepneHauKyJISpHOCTH NPSAMOU U IUNIOCKOCTH. Jl0Ka3aTeabCTBO.
Ilepnengukynsap u HakioHHasA. IlepnengukymnsapHsle mIockoctd. IlpusHax
NEPIEHAUKYISIPHOCTH IJIOCKOCTEN. [l0Ka3aTenbeTBo.

PaccTostnust B mpocTpaHCTBE 2
Komb6unupoBanHoe 3ansatue
Tema 2.4. Coneprkanue yaeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mneprneHAMKyIspax. Jloka3arenbCTBO. YTON MEXIy MOPSIMOM U
TICPHCHMKYIApax IJIOCKOCTBIO. YTOJI MEX/1y IIIOCKOCTSMHU 2
KomMmOuHupoBanHoe 3aHsTue
Tema 2.5. IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
[TapannensHsie, MO/IYJIs1)
MIEePIEeHIUKYIISIPHBIE, AkcuoMbl  ctepeomeTpuu. llepneHAuKyIIpHOCT, MPSAMOM UM IUIOCKOCTH,
CKPELIMBAIOIIUECS MIPAMBIE | MApalIeIbHOCTh JBYX IPSIMBIX, MEPIEHIUKYISPHBIX IUIOCKOCTH, 4
NEePIEHIUKYISIPHOCTD IIIIOCKOCTEH
IIpakTHueckoe 3aHsaTHE
Tema 2.6. Coneprxanue yueOHOro MaTepuaia
Pemenue 3anau. Ilpsmeie u | Pacnionoxenne OpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llepneHauKyIspHOCTh U
IJIOCKOCTH B MMPOCTPAHCTBE | MApaJUIENbHOCTD NPSMBIX U INIOCKOCTEN. CKpEIUBAIOIIUECS MIPSMBIE
KonTponbnas pabota 2
Paznen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaia OK-02, OK-03,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpocTpaHCTBe. lIpocreiimme 3amadun B KOOpIWHATAX. OK-04, OK-07
npoctpaHctBe. Paccrosinue | PaccTosiHMe MEXLY JByMS TOUKAMM, KOOPAMHATHI CEPEIMHBI OTPE3KA 4 IIK-1.2

MEXAy JBYMS TOYKaMH.
Koopaunarsel  cepennHbl

OTpe3Ka

KomMmOuHMpoBaHHOE 3aHSTHE




Tema 3.2

Bekrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHOE NPOU3BEICHUE

Conepixanue yueOHOro MaTepraia

BexTops! B mpocTpancTBe. Cl10KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha 4yuciao. KommianapHele BekTOpbl. CKajlsipHOE IPOU3BEACHHE BEKTOPOB.
PaznoxeHue BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaThl BEKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJUHATAX, YTOJI MEKIY BEKTOPAMHU, YIOJ 6
MEXy MPSIMON U IUNIOCKOCTBIO, YTOJI MEKY MIOCKOCTSIMH. Y paBHEHHUE MJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPeACTUTENS 2X2
KomOuHupoBanHoe 3aHsTue
Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJAEPKaHUe (CoAepKaHUe NPUKJIAJTHOTO
IIpakTuxo- MOYJIs1)
OpUeHTHpOBaHHbIe 3a1aud | KoopanHaTHas MI0CcKOCTh. BeluncieHne paccTosSHUM U IJIOMaAeld Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
MJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue yueOHOro MaTepuana
Pemenne 3a1a4. | /lekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloxeHue u
Koopaunatsl 1 BEKTOpBI BbIUMTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha uucio. KoMIuiaHapHbIe BEKTOPBI.
CkansipHOE  INpOM3BEACHHE BEKTOpOB. PasimolkeHume BekTopa IO  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEXAY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXIY BEKTOpaMH, Yoyl MEXIy 2
IPSIMON U TNIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU
KonTponbnas pabota
Paznen 4. OcHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHUH. OK-03, OK-04,
Tpuronomerpnueckne OK-05, OK-06,
pynxun OK-07
Tema 4.1 Coneprkanne yueOHOTo MaTepuana




Tpuronomerpuueckue
(GYHKIMH TIPOM3BOJIHLHOTO
yria, ynicia. Pannannas u
rpajaycHas Mepa yria

Panuannas mepa yria. [loBopoT Touku BOKpYr Hauyana koopauHat. OmnpeneneHue
CHUHYCa, KOCMHYCa, TAHI'€HCAa U KOTAaHI'€HCAa. 3HaKU CHHYyCa, KOCHUHYCA, TAHT€HCa U
KOTaHI'€HCA 110 Y€TBEPTAM. 3aBUCUMOCTh MEX]1y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI'0 U TOT'O € yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbI IPUBEACHUS

Copnepxanue yueOHOro MaTepuala

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U
- o.. DOpMyJIbI PUBEAEHUS

KomOuHupoBanHoe 3aHsTHe

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBI M Pa3HOCTH [BYX
yTJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl
ITOJIOBUHHOTO yIJ1a

Cogepxanue yueOHOro MaTepuana

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrina. @opmynbl  monOBUHHOrO yriaa. [IpeoOpa3zoBaHus CcyMMBbl
TPUTOHOMETPUUYECKMX (GYHKUMH B NPOMU3BEIEHUE U IPOU3BEICHUS B CYMMY.
BolpakxeHue TpPUrOHOMETPUYECKMX (PYHKIMM dYepe3 TaHINeHC IOJOBUHHOTO
aprymeHnra. [IpeobpazoBanus npoCTeHIINX TPUTOHOMETPHUUECKHUX BbIPAKEHUM

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.4 Coneprxanue yueOHOro MaTepuaia

@Oynkuuy, HX CBOMCTBA. | O6MacTh ONpPEAEICHUS U MHOXKECTBO 3HaueHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,
CriocoOsr 3aJaHus | IepuoANYHOCTb (PyHKIMHA. CriocoObl 3ajaHus QyHKIMN

byHKIUH Komb6unupoBanHoe 3aHsATHE

Tema 4.5 Coneprkanne yueOHOro MaTepuana

Tpuronomerpuueckue OO6nacTh onpefeneHuss 1 MHOXECTBO 3HAUYE€HUI TPUTOHOMETPUYECKUX (YHKIHH.

¢byHKIMH, UX CBOIcTBa U
rpaduku

YéTHOCTh, HEYETHOCTD, NEPUOJUYHOCTh TPUTOHOMETpUYeCcKUX (yHKuui. CBoiicTBa
u rpaduku QyHKIMHA y = cos X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6
[Ipeobpa3zoBanue
rpadukoB

Cogepxanue yueOHOTO MaTepuana

Cixatue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHUH.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

IIK-2.4
IIK-1.2




TPUTOHOMETPUUECKUX [TpakTueckoe 3aHsATHE

byHKIMI

Tema 4.7 IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHKE (CoAepPKAHUE TPUKJIATHOTO
Omnucanue MO/1YJIfA)

IIPOU3BO/ICTBEHHBIX Hcnonb3oBaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYyHKIMH B MpodeccHoHaNbHbIX

MPOIIECCOB € MOMOIIBIO
rpadukoB GyHKIHI

3aJadyax

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Copepxanue yaeOHOT0O MaTepuaa
Oo6parHsble Ob6parnble Tpuronomerpuyeckue GyHkun. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUECKHE
Komb6unupoBaHHoe 3aHsATHE
byHKIUN
Tema 4.9 Cogepxanue yueOHOro MaTrepuana
Tpuronomerpuyeckue VYpaBHeHuHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue
YPAaBHEHHS U HEPABCHCTBA | TPUTOHOMETPHUYECKUX ypaBHEHUN OCHOBHBIX THUIIOB: npocTeiiune
TPUTOHOMETPUUECKUE YpaBHEHMs, CBOJSLIMECS K KBaJApaTHBIM, peLIaeMble
pa3oKEHUEM Ha MHOXKUTEIH, OAHOPOIHBIE.
[Ipocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA
KomOunupoBaHHoe 3aHsTHE.
Tema 4.10 Cogepxanue yueOHOTO MaTepuana
Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN
TPUTOHOMETPUUECKHUX Komb6unupoBaHHoe 3aHsATHE
YpaBHEHUU
Tema 4.11 Coneprkanue yueOHOro MaTepuana
Pemenne 3amad. ocHOBEHI | [IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAXKCHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pYHKLHUH.
byHKIUN KonTponbnas pabota
Paspea S.

KoMmmiekcHbie yucia




Tema 5.1
KommniiekcHble uuncia

Conepixanue yueOHOro MaTepraia

[Tonsitne koMmrIuiekcHOro 4ywciia. ConpsKeHHBIE KOMIUICKCHBIE YHUCIIa, MOIYJb
apryMEeHT KOMIUIEKCHOro 4mcia. opma 3amMcd  KOMIUIGKCHOTO — 4YHCia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anreOpanyeckas). ApudMeTHYECKHE
JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMHU

KOM6I/IHI/Ip0BaHHOC 3aHATUC




Tema 5.2
IIpumenenne

Conep:xxanue yueOHOIro MaTepuaJia

BoinosiHeHne pacdeToB ¢ MNOMOIBIH KOMIIJVICEKCHBIX YHCEJ. HpI/IMepr

KOMILJIEKCHBIX YHCeJI HCIO0JIb30BAHUS KOMILIEKCHBIX M e 4
IIpakTnyeckoe 3ansiTue
Paznen 6. IlpousBoaHasi 40
¢yHkuum, ee
NpUMEHeHue
Tema 6.1 Conep:kanue y4eOHOro MaTepuasa
Ilonsitne mpoussoaHoii. | OnpenejieHne YHCIOBOI MOCJIEA0BATEILHOCTH MW CHOCOOBI ee 3aJaHHUs.
@opmyasl u npasuiaa | CoiicTBa  4YHCIOBBIX  MocjegoBaTedbHocTeil. Omnpenejienne  mnpejgena
nuddepenunpoBanus nocjei0BaTe/IbHOCTH. BhlunciieHue npeaenos nociaenosarenabHocreil. [lpeaen 2
¢pynkuun Ha OeckoHeuyHocTH. [lpemen ¢ynxkumum B TOuke. Ilpupamenue
aprymenTta. Ilpupamenne d¢ynkuuu. 3anaum, NpUBOAAINHME K MNOHATHIO
npou3BogHoii. OmnpeaejseHne  NPOM3BOJAHON.  AJITOPUTM  OTBHICKAHMS
NPOM3BOIHOM OK-01, OK-02,
OK-03, OK-04,
Kom0nnnpoBanHoe 3ansitue
OK-05, OK-06,
Tema 6.2 Conep:xxanue yueOHOro MaTepuasa
OK-07
IIpoussoansie  cymmbl, | @opmyJbl fudepenuupoBanus. [IpaBuna nudpdepenuupoBanus 6 K24
Pa3HOCTH mnpousBefAeHHs, | KoMOMHUpPOBaHHOE 3aHATHE ’
IIK-1.2
YaCTHOIO
Tema 6.3 Copepxanue yuyeOHOro marepuaJia
IIpousBoanbie Omnpenesenue caoxHoi (QyHkuuu. IIpousBoaHast TPUIOHOMETPUYECKHX
TPUITOHOMETPHYECKHX ¢ynxuuii. IIpouzBogHast cj10:KHOM PYyHKIIUN
¢ynxuuii. Ilpoussoanas | KoMGHHHPOBAHHOE 3aHATHE 6
CJI0KHOM (PYHKIUH
Tema 6.4 Copepxxanue yyeOHOro MmarepuaJia
MonsiTue 0 | IMonsiTue HenpepbiBHOI pynkuuu. CBoiicTBa HenpepbIBHOI pyHkuuu. CBs3b
HENPEPLIBHOCTH MeK1Y HeNpepbIBHOCTbI0O M Au(pdepeHIHPYeMOCTEI0 (YHKIMH B TOYKe. 2

AJITOPUTM pelieHHs1 HEPABEHCTB MeTO0M HHTEPBAJIOB




(pyHxuum. Meton | KomOuHnupoBaHnHoe 3aHsITHE

HHTEPBAJIOB

Tema 6.5 Copaepxxanue yueOHOro MmarepuaJia

I'eomeTpuueckmii " | 'eomerpryecknii cMbICJ NPOU3BOAHON (QYHKIUM — YriIoBOH Kod3GduumeHT

busnyeckuii CMBICJI | KacaTeJbHO K rpaguky (yHKUMH B TOYKe. YpPaBHeHHE KacaTeJbHON K

NPOM3BOAHOM rpa¢uky (pyHKUHH. AJITOPUTM COCTABJICHUS YPABHEGHHSl KacCaTeJbHON K
rpagpuxy pynkuuu y=f(x)
Kom0nnnpoBanHoe 3ansitue

Tema 6.6 Conep:xxanue yueOHOIro MaTepuaJa

Du3nyecKui cMBICT | DU3HYEeCKH (MeXaHNYeCKHiT) CMBICJI IPOM3BOJHOM — MTHOBEHHAsI CKOPOCTH B

NMPOU3BOJTHOM B | MOMeHT BpeMeHHu t: v =S’ (t)

npogeccuoHaIbLHBIX IIpakTuyeckoe 3aHsATHE

3ajadax

Tema 6.7 Conep:xxanue yueOHOro MaTepuaJa

MoHOTOHHOCTH Bo3pacTranue u yobiBaHHe (DyHKIMH, COOTBETCTBHE BO3PACTaHUS U YObIBAaHMS

pyHkouu. Touku | pynkuun 3Haky npousBoaHoi. IloHsiTHe NMPOU3BOIHON BBICLIEro MOPSIAKA,

IKCTpeMyMa COOTBETCTBME 3HAKa BTOPOl MNPOM3BOJHOH BBINYKJOCTH (BOTHYTOCTH)
¢pyHxknum Ha oTpe3ke. 3a1a4u HAa MAKCUMYM U MUHUMYM. [loHsiTHE acCMMIITOTHI,
CIoco0bl X ONpeneeHus. AJTOPUTM HCCICAOBAHNA (PYHKIUHM W NMOCTPOCHHSA
ee rpadguka ¢ NOMOIIbIO NPOU3BOAHOM. /IpoOHo-IMHeliHAasA QyHKIUS
Kom0unnpoBanHoe 3ansitue

Tema 6.8 Conep:xxanue yueOHOro MaTepuasa

HccaenoBanue ¢yHkumi
U MOCTpPoeHne rpadgpukon

HUccaenoBanue (l)yHKIII/[PI HAa MOHOTOHHOCTDb U IMOCTPOECHUE I‘paq)l/IKOB.

KomOuHupoBaHHOe 3aHsITHE

Tema 6.9 HanbGoabiee u
HAHMeHbIllee 3HAYEHHUA
GyHkuun

Coaep:xxanue y4eOHOIro MaTepuasa

Haxoxnenne Han0o0/1b1Ier0 M1 HAMMEHbIIEro0 3Ha4eHUil (PYHKIUIA, IOCTPOCHHE
rpa¢puKoB MHOIOYJIEHOB ¢ HCIOJb30BAHHEM aNmnapara MaTeMaTH4ecKoro
aHaJIM3a




KoMOununpoBanHoe 3aHsiTHE
Tema 6.10 IIpodeccnonaibHO-OpHMEHTUPOBAHHOE COepP KaHMe (CoepKaHNe TPUKJIATHOTO
Haxo:xnenune MOJYJIST)
ONTHMAJILHOTO Haumenbiee u HauboJIb1ee 3HAYeHUE PYHKIIUU
pesyabrara ¢ moMoumbio | [IpakTudyeckoe 3aHsiTHE
NMPOU3BOJIHOM B
NPaKTHYECKHUX 3a7a4ax




Tema 6.11 Conepxanue yueOHOT0 MaTepuaa

Pemenue 3aga4. | opmyinsl u npaswia aupdepenuuposanus. MccnenoBanue GyHKIHUNA C TOMOIIBIO

[TpousBoanas GpyHkuuH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2

IIPUMEHEHNE KonTponbnas pabota

Pazgen 7. 26

MHOrorpaHHMKN M TeJia

BpAallleHUsl

Tema 7.1 Copepxanue yaeOHOT0O MaTepuaa

Bepumunsl, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero sjeMeHThI: BepiiuHbl, peOpa, rpanu. JuaroHaib.

MHOTOTpaHHHUKA CeueHue. Brinykiible 1 HEBBIITYKJIbIE MHOTOIPaHHUKHU

[Ipuzma, ee | [Tonsarue mpusmbl. Ee ocHoBaHusi 1 O0koOBBIe TpaHu. Bricotra nmpusmel. [lpsmas u 2

COCTaBJIAIOIIME, CEYCHUE. | HaKJIOHHas nmpusMa. [IpaBunbHas npusma. Ee ceuenue OK-01, OK-02,
Ilpamas n  npaBrIbHAS KoMmOnHMpOBaHHOE 3aHSTHE OK-03, OK-04,
MIPU3MBI OK-05, OK-06,
Tema 7.2 Cogepxanue yueOHOro MaTepuana OK-07
[Tapamtenenurnen, Ky0. | [Tapaniesnenumesa, CBOMCTBA MPSIMOYTOJBHOTO Mapajuiesnenuneaa, kyo. CeueHne TIK-2.4
Ceuenue KyOa, | kyOa, mapayienenumnena TTK-1.2
napajuiesenunena KomMmOuHupoBaHHOE 3aHsTHE 2

Tema 7.3 Coneprxanue yueOHOro MaTepuaia

IIupamuna,ee  cocraBiss-

owmue,ceyenue. I lpaBunpH-

as nupamua. YcedeHHas 2

nupamuga.bokosas 31
MTOJTHAs MOBEPXHOCTH

MIPU3MBI, TUPAMUJIBIL.

[Tupamuna u ee anementsl. Ceuenne nupamusl. [IpaBuibHasd nupamuaa. Y cedeHHast
UPaMHJIA.
[Tnomanb 60KOBOM M MOJHON MOBEPXHOCTU MPU3MBI, MTUPAMUIBI




KomMmOunupoBanHoe 3anstue

Tema 7.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (Colep:KaHue MPUKJIATHOTO
[Ipumepsl cUMMETpUH B | MOAYJIA)
npodeccuu. CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpaBunbsHbBIE [TonsiTve nmpaBUIILHOrO MHOTOrpaHHUKa. CBOMCTBA NPABUIIbHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKH, ux

. IIpakTHueckoe 3aHsaTHE
CBOICTBa
Tema 7.5 Copepxanue yueOHOro MaTepuana
Hunuuap, ero | Lunununp u ero snementsl. CeyeHue IMUIMHIpPA (MapajieIbHOE OCHOBAHUIO U OCH).
cocrapisitome. CeueHue | Pa3BepTka HuIMHIpa
LUAJIMHAPA Komb6unupoBaHHoe 3aHsATHE
Tema 7.6 IpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
Konyc, €ro | MOAYJIst)
cocrapisromue. Ceuenne | Konyc u ero anementsl. CeueHne KoHyca (mapauiebHOe OCHOBAaHHIO M IIPOXO/ISIIee
KOHYyCa. yepes BepIINHY), KOHHn4YecKkue ceueHus. Pa3BepTka koHyca
YceueHHbIi KOHYC. | ¥YceueHHbI koHyC. Ero obpa3sytomias u Beicota. CedeHne yceueHHOro KoHyca
Ceqerme YCCICHHOTO KomOuHnpoBaHHoe 3aHsATHE
KOHYyca.
Tema 7.7 Coneprkanne yueOHOro MaTepuana

[ap u cdepa, ux ceueHust

lap u cdepa. Bzaumnoe pacmnonoxkenue coepsl u miockoctd. CeueHue miapa,
cepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.8

Conepxanue yueOHOro MaTeprasa




ITonsatue 00 oOBEME Tena.

[Tonsitne 06 oObeme Tema. OO0beM KybOa M MPSIMOYTOJBLHOTO TMapaslieeIuIe/a.

OTtHoleHue o0bemMoB | O6beM mpusMbl  u  HuiIUHApa. OTHomIeHHe O00BEeMOB  MOMOOHBIX  Tedl. 2
MOTO0HBIX TEJ ['eomeTpuyecKuii CMBICH ONpeAeIUTENs 3-r0 mopsIKa
O6bembr u  miomaau | O0beMbI TUpaMuIbl U KoHyca. O0beM mrapa. [lnomaay moBepXHOCTEH Tel.
fopepxHocTer Tel Kom0uHMpoBaHHOE 3aHsATHE
Tema 7.9 Coneprkanue yueOHOro MaTepuana
Komb6unanuu KomOuHanmuu reoMeTpuuecKux Tes
MHOIOIPDaHHMKOB U Tel | [IpakTHuecKoe 3aHATHE 4
BpallleHUs
Tema 7.10 Coneprkanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonbp3oBaHnne KOMOMHAIIMIT MHOTOTPAHHUKOB M TEJI BpAIEHUS B MPaKTUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a[auax
[TpakTHdeckoe 3aHsATHE 4
Tema 7.11 Copepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAILCHUS
Muororpanauku u  Tena | KonrpoisHas paboTa 2
BpallleHUs
Paspnea 8. 14
IlepBooOpa3nas OK-01, OK-02,
bymsctuit, e OK-03, OK-04,
NpUMEHEeHHe OK-05, OK-06,
Tema 8.1 Cogepxanue yueOHOT0O MaTepuana OK-07
ITepooOpa3Has (yHKIUH. | 3a7a4a O BOCCTAHOBJIICHMH 3aKOHA JBIDKCHHUS 10 M3BECTHOHM ckopoctu. [ToHsTHe 11K-2.4
[TpaBwmta HaxOoXJeHHs | uHTerpupoBanusi. O3HaKOMIIEHHE C TOHSTHEM HHTErpaja U MepBooOpa3sHOM aiis TIK-1.2
epBOOOPa3HBIX byukun y=f(x). Pemenue 3amauy Ha CBA3b MEPBOOOpPA3HON M €€ MPOU3BOJHOM,
BBIYHCIICHHE TEPBOOOpa3sHOW nisi jaHHOW (yHKimu. Tabmuma dopmyn ams
HAXO0XJICHUS NepBooOpasHbIX. M3yueHne mpaBuiia BEIUMCICHUS IEPBOOOpa3HON 2

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 8.2 Conepxanue yueOHOT0 MaTepuaa
[Inomans KpuBOJMHEWHOW | 3amaun, NPUBOAALINE K TOHSATHIO OINPEICIIEHHOrO HHTErpaja — O BBIYMCICHUH
Tpalenuu. @opmyiia | IUIOIAAM KPUBOJIMHEWHOW Tpamenud, O MepeMemeHnd Touku. [loHsrue
Herotona — JleitOHuna onpeaenéHHOro uHTerpana. I'eomerpudeckuii u GU3NUECKUNA CMBICI OIPEIEICHHOTO
unrerpana. @opmyna Hetorona— JleiioHuIa 2
Kom0uHMpoBaHHOE 3aHsATHE
Tema 8.3 Coneprkanue yueOHOro MaTepuasa
Heonpenenennsiii u | [lonsiTue HEoNpeneIEHHOTO HHTErpajia
OIPEAETIEHHBIA HHTETPaNbl | KOMOMHUPOBAHHOE 3aHSATHE 2
Tewma 8.4 Coneprxkanue yueOHOro MaTepuaa
[Tonsitue 00 | 'eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOIO HHTErpaia
orpeJieiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2
KaK IJI0ILAU
KPUBOJIMHEWHOMN Tpanenun
Tema 8.5 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
OnpeneneHHblii THTETpal B | MOAYJISA)
KU3HU I'eomeTpuyeckuii cMbIca  ompeaeneHHoro wuHterpana. ®opmyna HeroToHa -
JleitOuuna.
Permenue 3a1au Ha npuMeHeHHE UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
U II0IIaaei 4
[IpakTuueckoe 3aHsTHE
Tema 8.6 Coneprkanne yueOHOro MaTepuana
Pemenne 3ama4. | [IepBooGpasnas ¢pyukiuu. [IpaBuia HaxoxaeHus neppoodpasHbix. Ee npumenenue
ITepBoobOpasnHas Qynkuuu, | Konrponpuas pabora 2
ee MpuMEeHEeHNe
2111213‘ U KOpPHH " OK-01, OK-02,
Crenennast (])yHRumlp . OK-03, OK-04,
OK-05, OK-07

Tema 9.1

Coneprkanne yueOHOro MaTepuana




Crenennas ¢QyHKIms, ee

o o n
ITousarue KOpHA Nn-OU CTCIICHU U3 ACHUCTBUTCIBHOI'O YHKCIIA. CDYHKI_[I/II/I y= \/i Hux

CBOHCTBa cBoiicTBa 1 rpaduku. CBOHCTBa KOPHS N-0il CTENIEHU
Kom0uHMpoBaHHOE 3aHsATHE 4
Tema 9.2 Coneprkanue yueOHOro MaTepuasa
[Ipeobpa3zoBanue [TpeoOpa3zoBaHre UppaMOHATIBHBIX BBIPAXKEHUN
BBIPKEHHUI ¢ KOPHAMU N- | KOMOHHHPOBAaHHOE 3aHSATHE 4
Ol cTeneHn
Tema 9.3 Copepxanue yueOHOT0o MaTepuaa
CpoiictBa  creneHu ¢ | [ToHsTHE CTENICHH C JIFOOBIM pallMOHAIBHBIM MOKa3aresieM. CTereHHbIe PYHKIMHU, UX
paloHaIbHbIM U | CBOMCTBA U TpaduKu
JNENCTBUTEIIbHBIM KombOunnpoBanHoe 3aHsaTue 2
MOKa3aTesIMU
Tema 9.4 Cogepxanue yueOHOro MaTrepuana
Pemenue PaBHOCHIIBHOCTH UPpAIIMOHATBHBIX YPABHEHUH U HEPABEHCTB. METOIbI UX PELICHHUS.
HppalMOHATIbHBIX Pemenne uppannoHaibHbIX ypaBHEHUN U HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 6
Tema 9.5 Coneprkanue yueOHOro MaTepuana
Crenenn U KopHU. | Onpenenenue creneHHo (yHkiuu. Vcnonap3oBaHue ee CBOWCTB HpU pELICHUU
CrenenHas pyHKLIUSA YPaBHEHUI U HEPABEHCTB 2
KonTponbnas pabota
Pa3nea10. 18
IokazarenbHast
pyHkuusn
Tema 10.1 Coneprkanne yueOHOTo MaTepuana OK-01, OK-02,
ITokazarenbHass ¢QyHKuus, | CTeneHb ¢ MPOM3BOJIBHBIM  JCHCTBUTEIBHBIM  TOKazarenaeM. OmpenencHue OK-03, OK-04,
€€ CBOICTBA MOKa3aTelbHON (YHKIMH, €€ CBOICTBa U Tpaduk. 3HAKOMCTBO C MPUMEHEHUEM OK-05, OK-07
nokaszarenabHON (yHKIMU. Pemenue mnoka3aTenbHBIX YpaBHEHUH (DYHKIIMOHAIBHO-
rpau4ecKuM METOJI0OM 4

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 10.2
Pemmenne 1moxa3aTeabHBIX
YPaBHEHUI U HEPABEHCTB

Conepixanue yueOHOro MaTepraia

Pemienne 1okasaTenbHBIX YpPAaBHEHHMM METOJOM YpPaBHHUBAHUA IIOKa3aTelIeH,
METO/IOM BBEACHUSI HOBOW MEPEMEHHOH, (QYHKIHMOHATBHO-TPA(QUIECKIM METOIOM.

Penienne nokasarenbHbIX HEPABEHCTB 8
[TpakTnyeckoe 3aHsATHE
Tema 10.3 Coneprkanue yueOHOro MaTepuasa
Cucrembl 1I0Ka3aTeNbHBIX | PelieHue cucteM mokas3arelibHbIX ypaBHEHHI
YpaBHEHUU KomOuHupoBanHoe 3anstue 4
Tema 10.4 Copepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | Pemienne moxaszaTenbHBIX YpaBHEHUN METOJOM YpaBHUBAaHHUSA [OKa3aTeled u
[TokazarenpHasd GYHKUUS | METOIOM BBEICHHS HOBOU MepeMEHHOM. PelieHne moka3aTeabHbIX HEPABCHCTB
KonrponbHas pabora 2
Pazgen 11. Jlorapu¢gmebl. 26
Jlorapudpmuueckasn
pyHKIun
Tema 11.1 Cogepxanue yueOHOTo MaTepuala
Jlorapudm yucia. | Jlorapudm uncna. JlecATUUHBIN U HATYpaIbHBINA JOTapu(MBbI, YUCIIO €
Jecarnunsiit 1 | KoMOMHHpOBaHHOE 3aHATHE OK-01, OK-02,
HaTypaJlbHbIN JOorapudmsl, 4 OK-03, OK-04,
IHCIIo © OK-05, OK-07,
Tema 11.2 Coneprkanue yueOHOro MaTepuana IIK1.2,
CaoiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMUpOBaHUSL. ITIK2.4
Onepanus KomOuHmpoBaHHoe 3aHsATHE 6
norapu(pMUpOBaHUS
Tema 11.3 Coneprxanue yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA
¢byHKIUS, ee CBOMCTBA Komb6unupoBanHoe 3aHsaTue 4

Tema 114

CogepxaHue yueOHOT0O MaTepuana




Pemenue
JorapupMUUECKUX
YPaBHEHUI U HEPABEHCTB

[Tonstne norapu(MUYECKOT0 ypaBHEHHS.
OCHOBHBIX METOJ[a pPEIICHHs JIOTapu(MHUUECKUX YpaBHEHHN: (YHKIIMOHAIBHO-

Onepanuss nOTeHUUpOBaHUS. Tpu

rpaduvecKkuif, METOJ] TMOTEHIMPOBAHHUS, METOJ BBEACHUS HOBOW IEPEMEHHO.
Jlorapudmuueckre HepaBeHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.5 Coneprkanue yueOHOro MaTepuasa

Cucremsl ANTOPUTM pEIIeHUsT CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH Jorapu(MUUECKUX
JorapuMUIEeCKHX ypaBHEHUU U HEPABEHCTB

YpaBHEHUU KomOuHupoBanHoe 3aHsTHe

Tema 11.6 IpodeccnonabHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO

Jlorapudmsl B mpupoae u
TEXHHUKE

MOIYJIs1)

[Ipumenenue norapudma. Jlorapupmuyeckas crnupanb B npupoge. Ee

MaTeMaTUYECKUE CBOMCTBA

IIpakTHueckoe 3aHsaTHE

Tema 11.7 Coneprkanue yueOHOro Matepuana

Pemenue 3a1a4. | Jlorapudmuueckas pynkuua. Pemenue npoctedmmx gorapuMUIecKux ypaBHEHUN

Jlorapugmsl. KonrponsHas pabora

Jlorapugmuueckas

byHKIUSA

Paznea 12.

MHo:xecTBa. JJIeMEHThI

Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOro MaTepuaia

MHosxecTBa [Tonsitne MHOecTBa. [TlonMHOkecTBO. Onepanyiv ¢ MHOKECTBAMU
KomOunmpoBanHoe 3aHsATHE

Tema 12.2 IpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO

Onepanuu ¢ MHOXECTBaMHU

MO/1YJIfA)

Orneparuy ¢ MHOXKECTBaMU. PereHne mpukiIaHeIX 3a1a4d

HpaKTI/ILIeCKOC 3aHATUC




Tema 12.3 CopepxaHue yaeOHOTO MaTepralia
I'padwr. [Tonsitue rpada. Cesi3ubIii rpad, AepeBo, HUKI Tpad Ha MIOCKOCTH
Pemenue 3a1a4. | Onepanuu ¢ MHOXKecTBaMu. OnMcaHue peajbHbIX CUTYallui C TOMOIIBI0 MHOYKECTB. 2
MmuosxectBa, I'padppr 1 ux | Ilpumenenue rpa)oB K PELICHHUIO 3a0a4
MIPUMEHEHHE
[IpakTuyeckas pabora
Pazgen 13. DaemeHTbI 10
KOMOUHATOPHKH,
CTATUCTUKA W TeOpUH
BepoOsATHOCTE
Tema 13.1 Cogepxanue yueOHOro MaTrepuana
OcHOBHbIE noHATHs | [lepectaHOBKH, pa3MelIeHUs, COUETAHUSI.
KOMOMHATOPUKHU 2
KomOuHrpoBaHHOE 3aHATHE.
Tema 13.2 Coneprkanue yueOHOro Matepuana
CoOniTHE, BEPOATHOCTh | COBMECTHBIC U HECOBMECTHBIE COOBITHSI. T€OpEMBI O BEPOSITHOCTH CYMMBI COOBITHH. OK-01, OK-02,
coObiTus.  CiiokeHHe U | YCIIOBHAas BEPOSTHOCTh. 3aBUCHMbBIC W HE3aBHCHMBbIE COObITHA. Teopembl O OK-03, OK-04,
YMHOKEHUE BEPOATHOCTEN | BEPOSTHOCTH MPOU3BENICHHS COOBITHH. OK-05, OK-07
o) 1IK1.2,
KomOuHMpoBaHHOE 3aHATHE
Tema 13.3 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COACPKAHME (COAePKAHNE TPHKJIATHOTO
BepositHOCTB B | MOAYJIA)
po¢eCcCuOHATBHBIX OTHOCUTENbHAsT YacTOoTa COOBITHSI, CBOMCTBO €€ yCTOMYMBOCTU. CTAaTUCTHYECKOE
3ajayax omnpeneneHue BeposTHOCTH. OleHKa BEPOSITHOCTH COOBITHS
[IpakTuueckoe 3aHsTHE 2
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
JluckpeTHas cilyyaiiHasd | Buapl crnydaiiHeix BenmuuH. OmpeneieHue JAWCKPETHON CIydailHOW BEITHYWHBI. 2
BEJINYMHA, 3aKOH ee | 3aKOH pacmpelielieHuss JUCKPEeTHOM ciydailHOM BenuuuHbl. Ee uucinoBble
pacnpeeneHus. XapaKTEPUCTUKH.




3amaun marematudeckoi | Bapuanmonnsii  psig.  [lomuron wactor u  rucrorpamma. CTaTUCTHYECKHE
CTaTUCTUKU XapaKTePUCTHUKU psijia HaOII0JaeMbIX TAHHBIX

KomOuHupoBanHoe 3anstue
Tema 13.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO

CocraBienne TaOmIHUIl U
JTUarpaMM Ha MPaKTHKE

MO/1YJIfA)

[lepBuunas 00paboTka CTaTUCTUYECKUX AaHHBIX. [ paduueckoe ux mpeacrabiieHuE.
Haxoxnenue cpegHUX XapaKTEpUCTUK, HAOIIOAaeMbIX JaHHBIX

[IpakTueckoe 3aHsaTHE 2
Paznen 14. YpaBHenus u OK-01, OK-02,
HEepPaBeHCTBA 26 OK-03, OK-04,

OK-05, OK-06,

Tema 14.1 Coneprkanue yueOHOro Marepuana OK-07
PaBHOCUIIBHOCTB PaBHOCWIBHOCTH ypaBHEHMI M HepaBeHCTB. OmpenencHus. OCHOBHBIE TEOPEMBI T1IK2.4, ITIK-1.2,
YPaBHEHHMM M HEPABEHCTB. | PaBHOCHJIBHBIX IIEPEX0/1aX B YPABHEHHAX M HepaBeHCTBaX. OOIIIe METOAbI peIeHHS
OOme METOIbI PEIIEHNs | ypaBHEHHN: MEpexXo] OT pPaBeHCTBa (DYHKIHUH K pPaBEHCTBY apryMEHTOB s 4

MOHOTOHHBIX (DYHKIINH, METO/ Pa3I10KEHUS HA MHOXKUTEIIN, METO] BBEJICHUSI HOBOM

NepPEeMEHHOH, (PyHKIIMOHAIbHO-TpapUUECKUl METO/

KomMmOuHupoBaHHOE 3aHsTHE
Tema 14.2 Coneprxanue yueOHOro MaTepuasa
I'padpmueckuit MeTox | O61Me MEeTO/ bl peIIeHUs] HEPABEHCTB: NMEPEX0/] OT CPAaBHEHUS 3HaYeHUN QyHKIUH K
pereHus YPaBHEHMM, | CpPaBHEHHIO 3HAUYE€HHUH apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMHA, METO/I HHTEPBAJIOB,
HEPaBEHCTB byHKIMOHaIbHO-Tpaduueckuii MeTo. ['papuueckuii MeTos peneHust ypaBHEHUHN 1

HEPABEHCTB 4

KomMmOuHMpoBaHHOE 3aHSTHE
Tema 14.3 Coneprxanue yueOHOro MaTepuaa




YpaBHEHHs U HEPABEHCTBA

Onpenenenne wmonayns. PackpeiTue Moayns mno omnpeneneHuto. Ilpocreiime

C MOJlyJIeM ypaBHEHUs U HEPaBEHCTBA ¢ MojyJsieM. [IpumMeHeHne paBHOCUIIBHBIX MEPEX0/I0OB B
ONpEJICJICHHBIX TUIIAX YPAaBHEHUM U HEPABEHCTB C MOJyJIEM 4
KomOuHupoBanHoe 3anstue
Tema 14.4 Cogepxanue yaeOHOro MaTrepuaa
VYpaBHEHHA M HEPAaBEHCTBA | 3HAKOMCTBO ¢ mapaMerpoMm. [Ipocreiinue ypaBHEeHHS U HEPABEHCTBA C TApaMETPOM
C IapaMeTpamu Komb6unupoBanHoe 3ansatue 6
Tema 14.5 IIpodeccrnonaibHO-OpHMEHTUPOBAHHOE COlepP KaHMe (ComepKaHue TPUKJIATHOTO
CocraBneHue W pEIICHHE | MOMYJIsl)
npodeccHoHaNIbHBIX 3a/ad | PemeHne TEKCTOBBIX 3aa4 MPOGeCCHOHATBLHOTO COIEPIKAHUS
C IOMOIIBIO YPAaBHEHUH [IpakTuyeckue 3aHATUS 4
Tewma 14.6 Copepxanue yueOHOro MaTepuana
Pewenue 3a1a4. | OOmre MeToAbl pPelleHus YpaBHEHUN. YpaBHEHHs] M HEPABEHCTBA C MOAYJIEM U C
VYpaBHEHMs 1 HEPABEHCTBA | MapaMeTpamMu
[IpakTuueckoe 3aHsTHE 4
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: | 278




3. YCJIOBUSA PEAJIMBAIIMA ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHON
YYEBHOM JUCHUIIJIMHBI

3.1. Jas peaau3aumu NPOrpaMmbl Y4eOHOro ImnpeaMera NpPeayCMOTPEHbI CJieaylolue
crennaJbHble MOMeLeHHs

KabuHeT wmaTemMaTWKH, OCHAIICHHBI OOOpYyJOBaHWEM U TEXHHYECKUMHU CPEICTBAMU
oOydJeHwUsI:

Paboune mecrta npemnogaBaress U 00yJarOmUXcs: JOCKa MenoBast — 1 MIT., CTON y9eHUYECKUI
— 15 wr., cryn yuennueckuit — 30 mrt., croa — 1 wr., ctyn — 1 mrT.

TexHu4Yeckue  CpeacTBa  OOYYCHUS: MEPCOHANBHBI  KOMIBIOTEp B cOOpe;
MHOTO(QYHKIIMOHAJIBHOE YCTPONCTBO; KOMIUIEKT MPOCKIMOHHBI MYJIbTUMEAUMHBIA B COCTaBe
(mpoekTop, 3KpaH).

3.2. UnpopMmannoHHoe obecniedeHne peajn3alui NpPorpaMMbl

Cnmcok OCHOBHOM JINTEPATYPbI

1 | boromomoB, H.B. Marematuka: y4eOHUK I CpeaHero mnpodeccrnoHAIBHOTO
obpazoBanusi / H. B. boromonos, II. . Camoiinenko. — 5-¢ wu3z., nepepad. u A0 —
Mockaa : M3garensctBo KOpaiit, 2022. — 401 ¢. — (ITpodeccuonansHoe oOpa3zoBaHue). —
ISBN 978-5-534-07878-7. — Tekcr : anekrponHnsiii // OOpazoBarenbsHas miatrgopma FOpaiit
[caiiT]. — URL: https://www.urait.ru/bcode/469433

2 | Abagynnuna, K. P. Maremaruka : yuebnuk ans CIIO / K. P. AGnymnuna, P. T.
MyxameranaoBa. — Capatos : [IpodobpaszoBanue, 2021. — 288 c. — ISBN 978-5-4488-
0941-5. — Texkcrt : anexktponnsiit // Ludposoii obpazoBarenbubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/99917.html (nara o6pamenus: 02.03.2022). —
Pexum nocryna: ans apropusup. IlonpzoBaTeneit

3 | baBpun, M. 1. MaremaTtudeckuii aHanu3 : y4eOHHK M MPAKTUKYM MJIS TPHKIATHOTO
OaxanaBpuata / M. . baBpuH. — 2-e uz ., ucnp. u non. — Mocksa : U3natensctBo FOpaliir,
2022. — 327 c¢. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-04617-5. —
Texkct : osnexTpoHHbI // OOpazoBarenbHas miatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/507814 (nara obpamienus: 05.04.2022).

4 | baBpun, M. 1. MaremaTnueckuil aHanu3 : y4eOHUK M TNPAKTUKYM JJsl MPHUKIATHOTO
Oaxanaspuata / M. . baBpun. — 2-e uza., ucnp. u non. — Mocksa : U3natensctBo IOpaiir,
2022. — 327 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-04617-5. —
Texcr : onektponHbli // OO6pa3oBarensHas matdopma IOpait [caiit]. — URL:
https://urait.ru/bcode/507814 (nata obpamenus: 05.04.2022).

5 | bapun, . 1. Maremaruka s TEXHUYECKHX KOJUJIEIKEH M TEXHUKYMOB : YYEOHUK U
NPaKTUKYM Ul CpeAHero npodeccuonanbHoro oopasosanus / U. U. baBpun. — 2-e u3n.,
ucrtp. u pon. — Mocksa : U3natensctBo HOpaiit, 2022. — 397 c. — (Ilpodeccuonansuoe
oOpa3zoBanue). — ISBN 978-5-534-08026-1. — Texkcr : anekrponHslit // Ob6pa3zoBarenabHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490876 (mara oOpaiieHus:
05.04.2022).




5.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

OBIIEOBPA3OBATEJIbHON YYEBHOM JUCIHUILIVHBI

KoHTpoJib 1 0LleHKa pe3yIbTaTOB OCBOCHHS 00111€00pa30BaTeIbHOMN
JUCLUIUIMHBI PACKPBIBAIOTCA YEPE3 AUCIUILUIMHAPHBIE PE3YJIbTaThl,
HaIpaBlIeHHbIE HA (OPMUPOBAHKE OOIINX U MPOPECCUOHATBHBIX KOMITETECHITHIA

0 pa3jiesaM U TeMaM COAepIKaHusl y4eOHOTo MaTepuaia.

P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temrr 11.1,11.2, 11.3 IT-o/c,

Oo6masi/npodeccuoHanbHas Paznen/Tema Tun oneHoYHbIX
KOMIIeTeH U1 MEepONpUsITHS

OK 01. Beibupats criocoOb1 P 1, Tema1.1,1.2, 1.3 IT-0/c*, 1.4, 1.5, | TectupoBanue
peleHus 3a1a4 1.6 YerHbli onpoc
poeCCHOHATLHOM P2, Tempr 2.1,2.2,2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckmuit
ACHTCILHOCTH %g, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JUITATT
TPHUMCHHUTCIIHO P4, Tembi4.1,4.2,4.3,4.4,4.5,4.6,4.7 | VIHAMBUIyaIbHAs
K Pa3JINYHBIM KOHTEKCTaM M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS

P 5, Tempi 5.1, 5.2 pabora

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,6.6, | Ilpencraienue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaTOB

MPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura

VHIUBHTy aJIbHBIX
IPOEKTOB
KonrponsHas padora

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3a71aHui

13.5 I1-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. Ucnons30Bath P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBpEMEHHBIE CPE/ICTBA 1.6 YcTHBIN ompoc
HOMCKa, aHAIN3a U P2, Temer 2.1,2.2,2.3,2.4, 2.5 TI-0/¢, | Maremaruueckuit
HHTEpTpeTatin 1232 Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
HHQopMALIH, B p 4: Temsr 4.1 ,’4.2,’4.3, 4.4, 4.’5, 4.6,4.7 | VHAuBUAyanbHas
HHGOPMAIIMOHHBIE -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS
TEXHOJIOTUH IS P 5, Temsi 5.1, 5.2 pabora
BBITTOJTHCHMS 33129 P 6, Temnl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, [Ipencrasnenune
npoeCCHOHATBbHOMI 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJabTaTOB
JIeATEebHOCTH P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6, | TIPaKTHYECKUX paboT

3amuTa TBOPYECKHX
pabot

3 [pogheccuonanbhoe-opuermuposantoe cooepiucanue




P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

3amura

VHIUBHTy aJIbHBIX
IPOCKTOB
Konrponsnas padora

11.4,11.5,11.6 I1-o/c, 11.7 Brmonnenune

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3aJlaHui

13.5 [1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IlnanupoBats u P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
peann3oBbIBaTh coocTBenHOE | 1.0 YcTHBIN onpoc
npodeccuoHaNbHOE U 2P gﬁ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
JIAHOCTHOE pasBHTHE, P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
TpEAPHHAMATCIRCKYTO P4, Tempi4.1,42,4.3,4.4,4.5, 4.6,47 | VIHAMBUIYaIbHA]
JesITeNIbHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 caMoCTOsITeNIbHAs
npodeccronabHOI chepe, P 5, Temsr 5.1, 5.2 pabota
HCIIOJIb30BATh 3HAHHUS IO P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6, ITpencrasnenne
(bHHaHCOBoﬁ I'paMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

PA3JINYHBIX ) XU3HCHHBIX
CUTyalusiax

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temrr 11.1,11.2, 11.3 IT-o/c,

NPaKTUYECKUX padboT
3amuTa TBOPUECKUX
pabor

3amura

VHIUBHTy aJIBHBIX
POCKTOB
KonrponsHas pabora

11.4,11.5,11.6 IT-o/c, 11.7 Beinosnnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAllMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJjaHul
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aHMMOJICHCTBOBATh U 1.6 YcTHBIN onpoc
paboTaTh B KOJUIEKTHBE U g §> Tembi 2.1,2.2,2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
rovanae P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 ACTaiT
P4, Tewbi4.1,4.2,4.3,4.4,4.5,4.6,4.7 | [HBHAyTbHAS
IT-0/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA
P 5, Temsr 5.1, 5.2 pabota
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenne
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yabTaTOB

P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr 9.1,9.2,9.3,9.4,9.5

MPAKTUYECKHUX padoT
3anmTa TBOPYECKUX
pabot




P 10, Temsr 10.1, 10.2, 10.3, 104 3ammura

P11, Temsr 11.1,11.2, 11.3 IT-o/c, VHJIUBUYaTbHbBIX

11.4,11.5,11.6 IT-o/c, 11.7 MIPOEKTOB

P12, Temn 12.1,12.2, 12.3,12.4 KonTponbras pabota

P 13, Temsr 13.1, 13.2, 13.3, 13,4, Brmonnenune

13.5 I1-o/c, 13.6 SK3aMEHAIlMOHHEIX

P 14, Temnr 14.1, 14.2, 14.3, 14 .4, 3aJlaHui

14.5 IT-o/c, 14.6
OK 05. Ocy1ecTBasiTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U IUCBMEHHYIO 1.6 VYerHbli onpoc
KOMMYHHUKAIJIO Ha P2, Temnr 2.1,2.2,2.3,2.4,2.5T1-0/¢, | Maremaruueckuii
TrOCYJJapCTBEHHOM SI3BIKE 1232 Temtr 3.1. 3.2. 3.3 I-o/c. 3.4 JUKTAaHT
Poccutickoii Denepani ¢ | p 4 oy 41 42,43, 4.4,4.5,4.6,4.7 | Anausuyabhas
y4eToM 0COOCHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAJILHOTO ¥ KyJIbTYpHOTO | P 5 Tewmsl 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IIpencraBneHue

1.6 pe3yJIbTaTOB

P2, Temer 2.1,2.2,2.3, 2.4, 2.5 TI-0/c, | ppakruyeckux pabor

2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Teme14.1,4.2,43,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temmr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 134,
13.5 I1-o0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

3amuTa TBOPUYECKUX
pabor

3ammura
WHIUBUIYaIbHBIX
MIPOCKTOB
KontposbHas padota
Brimonaenue
9K3aMEHAIMOHHBIX
3aJIaHui




OK 06. ITposBasaTh
Ipak1aHCKO-
NaTPUOTUYECKYIO TIO3ULIHIO,
JIeMOHCTPHPOBATH
OCO3HaHHOE ITOBEJICHUE Ha
OCHOBE TPaJUIINOHHBIX
POCCHHCKHUX JTyXOBHO-
HPaBCTBEHHBIX IICHHOCTEH, B
TOM YHCJIE C Y4ETOM

P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5,
1.6
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

TectupoBanue
VYcerHbll onpoc
MaremaTtuuecKkuii
JUKTaHT
NunuBunyanpHas
CaMOCTOSATEIbHAs
pabora
[IpencraBnenue
pe3yIbTaTOB

rapMOHH3AIUU MPAKTUYECKHUX padoT

MEKHAIMOHAIbHBIX 1 3amuTa TBOPUYECKHUX

MEXPETUTHO3HBIX pabot

OTHOIIICHUH, TPUMEHSTh 3amuTa

CTaHIaPThHI WHIUBHTy ATBHBIX

AHTUKOPPYIIIMOHHOTO MIPOEKTOB

IMOBEICHUS KoHntposbHas padota
Brimonaenue
AK3aMEHAMOHHBIX
3aJlaHu i

OK 07. ConelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue

COXPAHEHHUIO OKPYIKaIOIIeH 1.6 YcTHBIH onpoc

Cpelbl, pecypcocOepekeHHIo, g §9 Tembi 2.1,2.2,2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii

NPUMEHATS 3HARNA 00 P 3, Temsi 3.1, 3.2, 3.3 -o/c, 3.4 AMICTATT

M3MCHCHHH KiIMMata, P4, Tempi4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | VIHAUBUIyanbHAs

MIPUHIIHAITEI OEPEKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS

pou3BoACTBa, dGdexTuBHO | P 5, Temsbr 5.1, 5.2 pabora

JENCTBOBATE B P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

qpe3BLIqa1‘/'IHHX CUTyalsx 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaTOB

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temmr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

MPAKTUYECKUX padoT
3ammra TBOPYECKUX
pabot

3ammura

WHIABHUTY ATBHBIX
MIPOEKTOB
KonTponbhas padota
Brmomaenne
DK3aMCHAIIMOHHBIX
3aJaHui




P1,Temsil.1-1.4, P2, T.2.1-2.6,
P4, Temb1 4.1-4.11, P2, T.2.1-2.6

P3,Temsr 3.1-3.7
P6, Temsr 6.1-6.11, P.7, Temsr 7.1-7.11

P8, Temsr 8.1- 8.6, P11,Temsr 11.1-
11.7

P13, Temsr 13.1-13.5
P14, Temsr 14.1-14.6

P1,Tems1l.1-1.4, P2, T.2.1-2.6,
P4, Tems1 4.1-4.11, P2, T.2.1-2.6

P6, Temr! 6.1-6.11, P.7, Temnr 7.1-7.11

P8, Temnr 8.1- 8.6, P11, Temsr 11.1-
11.7

P13, Temsr 13.1-13.5
P14, Temsr 14.1-14.6

VYcerHbl onpoc
MaremaTtuuecKkuii
IUKTAHT
NunuBunyanpHas
CaMOCTOATENLHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot
3amura
WHIUBHTy ATBHBIX
MIPOEKTOB
KoHntposbHas padota
Brmonaenne
SK3aMEHAIIMOHHEIX
3aJIaHui




MWHHCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHMS POCCUMCKOM ®EJIEPAIINN

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXKJAEHUE BBICHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHASA AKAJIEMMUS»

CPEJHEIPO®ECCHOHAJIBHBIN KOJLUIEK

DoH/ OLICHOYHBIX CPEACTB

JUISL TPOBEACHUS TEKYIIETO KOHTPOJISI M IPOMEXKYTOUHOM aTTeCTalluu
o0pa3oBaTeIbHOMN MPOTPaMMBbI

1o y4eOHOo# Jucuunande «Marematuka»

s cnequaabHocT 08.02.01 Cmpoumenscmeo u IKcnayamayus
30AHUIL U COOPYIHCEHUTL
dbopma mpoBeeHUS OTICHOYHOM MPOIEAYPBI

IK3aMEH

r. Yepkecck, 2025 r



Pe3yabTaTnl 00yuenusi, persiamenTupoBanubie @®I'OC COO ¢ yuetom ®I'OC
CIlIO

JucuuniinHapHsble (MpeAMeTHbIE) Pe3VJbTATHI OTPAKAIOT:

- BJI&I[CHI/IC MCTOAAMHU OOKA3aTCIbCTB, AJITOPUTMAMU PCUICHUA 3a1a4; YMCHUC
(I)OpMYJII/IpOBaTL OoIpCACICHUS, AaKCHMOMbI U TCOPCMBbI, IIPUMCHATL HX, IIPOBOJHUTH
A0Ka3aTCIbHBLIC PACCYKACHUA B XOAC PCHICHUA 3a/1a4,

— YMeHue onepupoBarh MOHATUSAMU: CTETICHb YUCa, JorapudM 4Kciia; yMeHue
BBITIOJTHATH BBIYUCIICHUE 3HAYCHUN W TIPeoOpa3oBaHuUsl BBIPAKCHUN CO CTETICHAMH U
norapudmamu, mpeodpazoBaHus APOOHO-PAIMOHATBHBIX BBIPAKECHUI;

— YMeHue OIICpHUPOBATE IIOHATHAMHU: pPALUOHAJIBHBIC, HWPPALMOHAJIBHBIC,
II0Ka3aTCIIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/ILICCKI/Ie, TPUT'OHOMCTPHYCCKHUC YPABHCHUA U
HCPABCHCTBA, UX CUCTCMBI,

— VYMeHue omnepupoBaTh MOHATHAMH: (YHKUUS, HENpepblBHAs (QYHKIMS,
MPOU3BO/IHAS, IEepBOOOpa3Has, OIPEACICHHbBIA HMHTErpal; yMEHUE HaxOIUTh
MIPOU3BOJHBIE BJEMEHTApHbIX (YHKLUHHA, HWCIONb3Ys CIPABOYHbIE MAaTE€pUAbL;
UCCJENIOBaTh B NPOCTEUIIUX Cily4yasx (PYHKIMM HA MOHOTOHHOCTb, HAaXOAMTh
HanOOJIbIIME U HAUMEHBIINE 3HAY€HUS (DYHKIIMI; CTPOUTH rpa)uK MHOTOUYJIEHOB C
MCIIOJIb30BAaHUEM aIlllapaTa MaTEeMaTUYECKOTO aHaJIN3a; NPUMEHATH IMPOU3BOJHYIO
IIPY PELIECHUM 3a]a4 Ha JBH)KEHUE; PEIIATh MPAKTUKO-OPUEHTUPOBAHHBIE 33]1a4l HA
HanOOJIbIINE U HAMMEHBIINE 3HAUYCHUS, HA HAXOXKJEHUE ITyTH, CKOPOCTU U YyCKOPEHHS,

— YMeHue onepupoBaTh MOHATUAMU: pallMOHaAIbHAS (PYHKIUS, MOKa3aTeIbHas
byHkuMs, creneHHas QyHKus, Jorapupmudeckas GyHKIUS, TPUTOHOMETPUIECKUE
byHkmMu, oOpaTHbie (YHKIHMH, YMEHHE CTPOUTH TpadUKu U3YYEHHBIX (DYHKIIHM,
WCITOJIB30BaTh TpaUKU TMPU WU3YUCHUHU TIPOIECCOB M 3aBHCHMOCTEH, TIPH PEIICHHUH
3alady W3 JIPYTUX Y4YeOHBIX MPEAMETOB W 3a7ad W3 PeaNbHOW JKWU3HH, BBIPAKAThH
(dhopMynIaMu 3aBUCUMOCTH MEKy BEJIMUYNHAMU;

— YMeHue pemaTh TEKCTOBbBIE 33a41 Pa3HbIX TUIIOB (B TOM YKCJIE HA MPOLEHTHI,
JI0JIM ¥ YaCTH, Ha JIBM>KEHHE, paboTy, CTOUMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a/1a4U U3
00J1aCTH yNpaBlieHUs TUYHBIMA U CEMEMHBIMU (PUHAHCAMU ); COCTABJISITH BBIPAXKECHUS,
YPaBHEHMS, HEPABEHCTBA M MUX CHUCTEMBl IO YCIOBHMIO 3aJadd, HCCIEI0BaTh
MOJIyYEHHOE PEIICHUE U OLIEHMUBATh MPABIONOI00HOCTh PE3YIbTATOB;

— VYMeHue omnepupoBaTh MOHATHSMU: CpelHee apudMeTHYecKoe, MeIuaHa,
HanOoJIbIIIee U HAMMEHBITIEE 3HAUCHUS, pa3MaXx, JUCTIEPCUs, CTAHIAPTHOE OTKIOHECHHE



YUCJIOBOTO HAa0Opa; YMEHHE W3BJIEKAaTh, WHTEPIPETUPOBATh HUHQPOPMAIIUIO,
MPEICTABIICHHYI0 B TaONMUIlaX, HA JuUarpaMmax, rpadukax, OTPakarollyl CBOWCTBA
peaThbHBIX MIPOIIECCOB U SBJICHHM; TPEICTABIATh HHPOPMAITUIO C TIOMOIIHIO TAOHIT U
IUarpaMM; HCCIIEOBaTh CTAaTUCTHUYECKHE JaHHBIC, B TOM YHUCJIE C NMPUMCHECHHEM
rpauUIeCKuX METOJOB M SJIEKTPOHHBIX CPEJICTB;

— YMeHue onepupoBaTh MOHATHAME: CIIyYalHbBIN OMBIT U CIy4yailHOe COOBITHE,
BEPOATHOCTh  CIY4YallHOrO  COOBITHS; YMEHHUE BBIUUCIATH BEPOSITHOCTh €
UCIIOJb30BAaHUEM TIpapUUECKUX METOMOB; NPUMEHATH (OPMYJIbl CIHOXKEHUS U
YMHOXEHHSI BEPOSITHOCTEN, KOMOMHATOPHBIE (DaKThI U (POPMYJIBI IIPH PELICHUH 33]1a4;
OLICHMBATh BEPOATHOCTH PEATBHBIX COOBITUIH; 3HAKOMCTBO CO CIy4ailHBIMU
BEJIMUYMHAMH; YMEHHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCENT B
IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

— YMeHue onepupoBaTh NOHATHSIMU: TOUKA, TPSAMAst, IIIOCKOCTh, IPOCTPAHCTBO,
INBYIPAaHHBIM YOI, CKpCIIMBAIOIINAECS  TPSMBIE, MapajuleIbHOCTh U
MIEPIICHIUKYJISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YIOJI MEXAY IPSAMBIMH, YTOJ MEKIY
IPSMOA M IUIOCKOCTBIO, YIOJI MEKIy IUIOCKOCTSMH, PACCTOSHHE OT TOYKH JI0
IJIOCKOCTH, PACCTOSTHUE MEKY IIPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMU; YMEHUE
UCIIOJIb30BaTh MPHU PELICHUU 3aJad U3y4eHHbIE (AaKTbl U TEOPEMBbl IIAHUMETPUU;
YMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA;

— YMeHue onepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, CEYCHHE MHOTOTpaHHUKA,
Ky0, mapaienenumnes, npusMa, nupamuna, (Gurypa u IMOBEPXHOCTh BpalleHHUS,
UJIUHAP, KOHYC, map, chepa, cedeHus: Purypsl BpaileHus, TIOCKOCTh, Kacaromascs
chepsl, TUIMHAPA, KOHYCa, TJIOMAAh MOBEPXHOCTH MHUPAMHIBI, MPU3MBI, KOHYCA,
HUWJIMHIpa, TUlomaab cdepbl, 00beM KyOa, NPSAMOYTOJBHOTO Mapajiesienunea,
MApaMUIbI, TPU3MBI, [IIHHIPA, KOHYCa, Iapa; YMEHUE N300pakaTh MHOTOTPaHHUKH
U TIOBEPXHOCTH BpalIeHUs, MX CEUEHHUS OT PYKH, C TOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB W DJJIEKTPOHHBIX CpEJICTB; YMEHHME paclo3HaBaTb CHMMETPHUIO B
MIPOCTPAHCTBE; YMEHUE PACTIO3HABATH MTPaBUIILHBIC MHOTOTPAaHHUKH;

— YMeHHe onepupoBaTh MOHATUSAMH: JBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE
¢burypsl B MPOCTPAHCTBE; MCIIOJIB30BATh OTHOLICHHE IJIOLIAAECH MOBEPXHOCTEH W
00BbEeMOB MOOOHBIX (GUTYp IPHU PEUICHUH 33/aY;

— YMeHHE BBIYUCIATh F€OMETPUUYECKHE BEJIWYUHBI (JJIMHA, YroJl, IUIOIIAJb,
00BbeM, TIIOLIAAb MOBEPXHOCTH ), UCIIOJIb3YsI M3yUYEeHHbIE (DOPMYJIIbI U METOABL;

— Ymenue OIICPUPOBATb IOHATUAMHU: IPAMOYIOJibHas CUCTCMa KOOPAHWHAT,
KOOpAWHATBI TOYKH, BEKTOP, KOOPAUHATBI BCKTOPA, CKAIAPHOC IMPOU3BCACHUC, YTOJI
MCKAY BCKTOpPaMH, CyMMa BCKTOPOB, IPOU3BCACHUC BCKTOPA HA YUCIIO, HAXOIAUTH C



MOMOIUIBIO U3YYEHHBIX (POPMYJT KOOPIUHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE MEXKIY
IBYMsI TOYKaMU;

— YMeHue BoIOMpaATh MOAXOSAIIUN MU3YYEHHBIH METOJN ISl PEIICHHs 3a7auu,
pacmo3HaBaTh MaTeMaTHYECKHE (DAKThI M MAaTEMAaTUYECKUE MOJEIN B MPUPOIHBIX H
OOIIIECTBEHHBIX  SIBJICHUAX, B HMCKYCCTBE; YMEHUE MPUBOAUTH IPUMEPHI
MAaTEMATUYECKUX OTKPBITUA POCCUUCKON U MUPOBOM MATEMATUUECKOU HAYKH.

— VYMeHue OonepupoBaTh MOHATHIAMH: ONPEJIEICHUE, aKCHUOMa, TEOpeMa,
CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTeIbCTBO, PAaBHOCHIIbHBIE (HOPMYIHPOBKHU;
yMeHHe (HOpMyIHpoBaTh 0OpaTHOE U MPOTHBOIIOIOKHOE YTBEPKICHHUE, MPUBOAUTD
OpPUMEPBl U KOHTPIPHUMEPBI, HCIIOJIB30BaTh METOJ MaTEeMaTUYECKONM WHIYKIIHH;
OPOBOJAUTH JOKA3aTEJIbHBIC PACCYKIEHUsS MpPU pELICHUM 3a4ad, OLECHUBATh
JIOTUYECKYO NPABUIIBHOCTD PACCYXKACHUIA;

— YMeHHE OINeprupoBaTh MOHATUSAMU: MHOYKECTBO, IMOJMHOXKECTBO, ONEpPaluU
HaJl MHO’KECTBAMM; YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis
ONMCAaHHUs PEaJbHBIX MPOLECCOB U ABJICHUM, U IIPU PEIICHUH 3a7a4, B TOM YHUCJIE U3
JOpYrUX y4eOHBIX MPEIMETOB;

— YMeHue onepupoBath MOHATUAMHU: Tpad, CBSI3HBIN Tpad, nepeBo, MUK, rpad
Ha IJIOCKOCTH; YMEHHE 3aJlaBaThb M OIHUCHIBaTh rpadbl Pa3IMYHBIMU CIOCOOAMU;
UCII0JIb30BaTh Tpadbl IPU pEIICHUH 33714,

— YMeHue CBOOOJHO ONEPUPOBATH MOHATHSMHU: COYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO MEepecTaHOBOK; OMHOM HBIOTOHA; yMeHUE NPUMEHSThH
KOMOUMHATOpHbIE (DaKThl U PACCYKACHUS JJIsl PEIICHMS 3a/1a4;

— YMeHHe ornepupoBaTh MOHATUSIMHU: HATypaJbHOE YHCIIO, II€JI0€ YHCIIO,
OCTaTOK MO MOJYJI0, PAalMOHAJIbHOE YHUCJIO, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HAaTypalbHbIX, LEJbIX, pPAIHOHAJIBHBIX, JCHCTBUTEIBHBIX  YHCENI, YMEHHE
MCIIOJIb30BATh MPU3HAKU JIETUMOCTH, HAMMEHBIIIUNA OOIIUI JEIUTENIb U HAaNMEHBIIIEe
oO1ee KpaTHoe, anropuT™ EBKiuaa npu peieHnu 3a/1a4y; 3HaKOMCTBO € Pa3IUYHBIMU
MO3UITUOHHBIMU CUCTEMAMU CUUCIICHUS;

— YMmeHnue cBoOOOAHO ONEpUpPOBaATh MOHATUSIMU: CTETIEHb C LEIbIM MTOKa3aTelIeM,
KOpPEHb HATypaJbHOM CTENEHU, CTENEHb C PALMOHAIBHBIM IOKA3aTENEM, CTEIEHD C
JIeHCTBUTENBHBIM (BEILIECTBEHHBIM) TIOKa3aTesieM, JJorapu(m 4uciia, CHHYC, KOCUHYC
Y TaHI'€HC NPOU3BOJIBHOTO YUCIIA;

— YMeHHe OnepupoBaTh  MOHSATUSAMH:  TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YypPaBHCHUH W HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpaBHEHMH,  HEPABEHCTB U  CHUCTEM,  pallMOHAaJbHBIE,
HppalMoHaIbHEbIE, MoKa3aTeJIbHbIE, CTEIICHHbIE, Jorapudmuyeckue,



TPUTOHOMETPUYECKUE YPABHEHUSI, HEPABEHCTBA W CHUCTEMbI; YMEHHUE pellaTh
YpaBHEHMS, HEPABEHCTBA M CHUCTEMbI C TMOMOIIBIO PA3IUYHBIX MPUEMOB; pEIIATh
ypaBHEHMSI, HEPaBEHCTBA W CHUCTEMbl C T[apaMeTpOM; MPUMEHSATH YpaBHEHWUS,
HEpPABEHCTBA, WX CHUCTEMBbI [JIsi pEUICHUS MaTEeMaTU4YeCKUX 3aJad U 3a7ad u3
pa3IUYHBIX 00JaCTEN HAYKU U pealibHOM KU3HU;

— YMeHue cBOOOJHO OINEpUpOBaTh MOHATUAMH: TpaduK (YHKIUHU, oOpaTHas
GyHKIUSA, KOMMO3UIUsa (QYHKUWN, JTWHEHHAs QYHKIUSA, KBaipaTudHas (QyHKIHS,
CTeTleHHass (YHKIMS C LEJIbIM IOKa3aTeIeM, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpaTHble TpUTOHOMETpHuUeckue (QYHKIUHU, TOKa3aTelabHas U Jorapudmuueckas
byHKIIUM; yMEHHE CTpOUTh Tpaduku GYHKIUH, BBHIMOIHIATH MPeoOpa3oBaHUs
rpadukoB QyHKIUH;

YMEHUE UCIOJIb30BaTh Tpaduku GyHKUUA 11 U3YYeHHS MPOLECCOB U
3aBUCUMOCTEH MpU pElICHUU 3aJlay U3 JIPYTUX Y4eOHBIX MPEAMETOB U U3 peabHOU
KU3HU; BhIpakaTh GOpMyJIaMu 3aBUCUMOCTU MEXK/y BEJIMUYNHAMU;

yMEHHUE CBOOOJHO  OINEPUPOBATH  MOHATUSMU:  YETHOCTh  (PYHKIIUH,
MEePUOANYHOCTh (DYHKIIUU, OTPAHUYECHHOCTh (DYHKIIMHM, MOHOTOHHOCTHh ()YHKIIUH,
SKCTpeMyM (PyHKIUM, HauWOOJIbIIEE W HAWMEHbIIEe 3HadeHUs (YHKIUU Ha
MIPOMEXYTKE; YMEHUE TPOBOIUTH UCCIIEAOBaHUE (DYHKIINU;

YMEHUE UCTI0Ih30BaTh CBOMCTBA U rpaduku GyHKIIUMA 1JIs pelICHUs] ypaBHEHUH,
HEpPaBEHCTB M 3ajJa4 C MapaMeTrpamMu; u3o0paxaTh Ha KOOPJIMHATHON IJIOCKOCTU
MHOKECTBA PEIICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM;

— VYMeHue CcBOOOJHO ONEpPUPOBATh MOHATHUAMU: TIOCIIEIOBATEIBHOCTD,
apumeTnyeckas  OporpeccHsi, TeOMETpUYecKas  Mporpeccus, OECKOHEYHO
yOBbIBaroIIasi FeOMETpUUECKas MPOrpeccus; yMEHUE 3a/1aBaTh MOCIIEI0BATENbHOCTH, B
TOM YHCJIE€ C TOMOIIBIO PEKYPPEHTHBIX (POPMYT;

— YMeHue ornepupoBaTh MOHATUSIMH: HEMPEPHIBHOCTh (DYHKIIMH, aCUMITOTHI
rpaduka ¢GyHKIUU, TIEpBasi U BTOpas MPOM3BOJHAS (YHKIIMU, T€OMETPUUECKUI U
(bU3MYECKUN CMBICT TPOW3BOJHOM, TEpPBOOOpa3HAs, OMpPEACICHHbI WHTETpa;
YMEHHE HaXOJUTh aCUMIITOTHI Tpaduka QyHKIMHN; YMEHUE BBIYUCIATH IPOU3BOIHbBIE
CYMMBbI, MPOU3BEIAEHUS, YACTHOTO M KOMMO3UIIUMU (DYHKIUH, HAXOJUTh ypaBHEHUE
KacaTeJbHOM K rpa@uKy QyHKUINU;

YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO IS HCCieNOBaHUS (YHKIUN, IS
HAXOXJCHUS HAWJIy4YIIEro pEIICHUs B MPUKIATHBIX, B TOM YHCJE COIMAJIbHO-
PKOHOMHUYECKUX U (DU3UYECKUX 3a7adax, JJIs OMpPEeeTCHUs] CKOPOCTU U YCKOPEHUS;
HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYDP C TTOMOIIBIO UHTETPAJIa; TPUBOJUTH MPUMEPHI
MaTeMaTUYeCKOr0 MOJIEIIMPOBAHHUS C TTIOMOIIBIO MU dEepeHITHATBHBIX YPABHCHU;



— YMEHUE ONepupoBaTh IMOHATHUSIMU: KOMIUIEKCHOE YHMCIIO, COMNPSKEHHBIC
KOMILJIEKCHBIE YHCJIa, MOJYJb U apTryMEHT KOMIUIEKCHOTO 4wWclia, (hopma 3ammucu
KOMILJIEKCHBIX YhceN (FeoMeTpUuecKasi, TPUTOHOMETpHUECKass W ainreOpandeckas);
YMETh TPOU3BOJIUTH apu(PMeTHUEeCKue IEHCTBHSI C KOMIUICKCHBIMH YHCIIaMU;
IIPUBOJUTH IIPUMEPHI UCITOIB30BAHUS KOMIUJIEKCHBIX YUCEIL;

— VYMeHue cBOOOJHO ONEPUPOBATH MOHATHAMH: CpelHEE apUPMETHUECKOE,
Me/aMaHa, HauOoJbIllee U HauMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEpPCUsi, CTaHIapTHOE
OTKJIOHEHUE ISl OITUCAHUS YMCIIOBBIX TAHHBIX; YMEHHUE UCCIIEI0BATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCIE C MPUMEHEHHEM TrpadUUYecKuX METOJOB U AIIEKTPOHHBIX
CpeACTB; rpa)uuecKy UCCIIEJ0BaTh COBMECTHbIE HAOJIIOJJCHHS C IOMOILBIO AUarpaMMm
paccenBaHus U JINHEWHOW PETPECCU;

— YMeHue HaxoJIUTh BEPOSTHOCTH COOBITHI C MCIOJIb30BaHUEM TpadUyeCKUX
METOJIOB; MPUMEHTh A pelIeHUs 3a7ad (QOpMyJbl CIOKEHUS M YMHOXKEHUS
BEPOATHOCTEH, POpMyJITy IOJTHON BEpOSTHOCTH, (hopMyty bepHyiin, koMOMHAaTOpHBIE
GbakTel M (QOpMyJIbl; OLEHUBATh BEPOATHOCTU PEAIbHBIX COOBITUH; yMEHHE
ONEepUpOBaTh MOHATHUSIMH: CIy4ailHas BEJIMYMHA, PACIPEACIICHHE BEPOSTHOCTEM,
MaTeMaTU4YeCKOE OKUJAHUE, NHUCIEPCUs W CTaHAAPTHOE OTKIOHEHUE CIIy4YaiHOU
BEJIMYMHBI, QYHKLIHUH paclpeIe]ICHUs U IJIOTHOCTU PABHOMEPHOT' O, IOKA3aTEIbHOTO U
HOPMAJIBHOTO  PACIPENEIICHUI; YMEHHE UCIOJIb30BaTh CBOWMCTBA HM3YYEHHBIX
pacnpesiesieHui Il pelieHus 3aJad; 3HaKOMCTBO C IOHATHUSMHU: 3aKOH OOJbIINX
qucesl, METOJbl BBIOOPOYHBIX HCCIECIOBaHUM; yMEHHME NPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

— YMeHue cBOOOJHO ONEPUPOBATh MOHATUAMM: TOUYKA, MpsiMas, IMJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKAW yroJl, IBYTPAHHBIMA YIoJ, TPEXTPAHHBINA YTOJ,
MIEPECEKAIOIINECS, NTAPAJIICIIBHBIE U CKPEILIUBAOIINECS IPSIMbIC, 1APAJUICIBHOCTD U
IIEPIICHIUKYJISIPHOCTD NPSAMBIX U IUIOCKOCTEH, YIOJI MEXKIY NPAMBIMH, YIOJl MEXIY
IIPSAMONA M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh IPH
pellIeHnn 3aa4 U3yuyeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepbl OOBEKTOB B OKPY’KAIOLLIEM MHUPE; YMEHHE OINEpPUPOBATH MOHSITHUIMMU:
MHOTOTPAaHHHMK, CEYEHUE MHOIOTPAaHHWKA, IMPABUIBHBIA MHOTOIPDaHHUK, IpU3MA,
nupamuga, (urypa M NOBEPXHOCTh BpAIEHUSA, LWIMHAP, KOHYC, IIap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHMsS] KOHYCAa W LWIMHAPA, NapaJUICIbHBIE OCH WU
OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacarowascs cdeppl, MIIMHIAPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpaHHMKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpHI U
IIOBEPXHOCTH BpALIEHUs, UX CEYEHHs, B TOM 4YHUCIE C IIOMOILIBIO D3JIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHATHb CBOICTBA N€OMETPUYECKHUX (UTYpP, CaMOCTOSTEIHHO
(bopMyIupOBaTh ONpPEAEICHUs N3y4aeMbIX (QUTYp, BBIABUTATh TUIIOTE3bl O CBOMCTBAX
Y TIpU3HAKaX reoMeTpuyecKkux (uryp, o0OOCHOBBIBaTh WJIM ONPOBEpPraTh UX; YMEHHUE



OPOBOANTH Kiaccu(pUKAMO (Uryp Mo pa3nuyHbIM TMPU3HAKAM, BBINOIHATD
HE0OXO0UMbIE JOTMOJIHUTEIbHBIE ITOCTPOSHUS;

— YMeHue cBOOOJHO ONEPUPOBATH MOHATHSAMH: IJIOWEAAb (UTYPBI, 00bEeM
¢burypsl, BeTUYMHA YIJIa, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE MEXIY
OpSMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSAMH, IUIom@anb cdepbl, IJIOoUaab
MIOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IUIUHIIPA, 00beM Ky0a, MPsSMOYTOJIbHOTO
napaenenunena, MupaMuabl, IPU3MbI, IUINHIPA, KOHYCa, [Iapa; yMEHHE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOJAOOHBIX PUTYD;

— YMeHue cBOOOIHO OIMEPHPOBATh MOHATUSIMU: JABIKECHUE, MapaliebHBIN
NEpEeHOC, CUMMETPHUsl Ha IUIOCKOCTU M B MPOCTPAHCTBE, NOBOPOT, NMPeoOpazoBaHKe
no106us, mogooHbIe PUTYPHI; YMEHHE PACO3HABATh PAaBHBIE U MOJA00HBIE QUTYPHI, B
TOM 4HCJI€ B TPUPOAE, HCKYCCTBE, AapXUTEKType; YMEHHE HCIIOJIb30BaTh
reOMETPUUYECKHUE OTHOIIEHUS, HAXOJUTh T€OMETPUYECKUE BEIMYUHBI (AJIMHA, YTOJI,
II011a/1b, 00bEM) MPU PELICHUH 3314 U3 APYTUX YUEOHBIX IPEAMETOB U U3 PEATIbHON
KU3HU;

— VYMeHHe CBOOOJHO OICPHUPOBATh MOHATHUSIMHU: NPSIMOYTOJIbHAs CHCTEMa
KOOpJIMHAT, BEKTOP, KOOPJIWHATHI TOYKH, KOOPJIUHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOU3BEACHUE BEKTOpA HA YHUCIIO, PA3JIOKEHUE BEKTOpa MO 0a3mcy, CKaIspHOE
MPOW3BEICHNE, BEKTOPHOE TIPOM3BEICHHUE, YIrOl MEXKIY BEKTOpaMH; yMCHHE
WCIIOJIb30BaTh BEKTOPHBIM W KOOPAMHATHBIM METON JJI PEIICHUS TeOMETPUICCKIX
3a71a4 ¥ 3a]1a4 APYTUX yU4EOHBIX TPEIMETOB; OIMIEPUPOBATH MOHATHAME: MaTpHIa 2X2
U 3x3, onpeaenuTeN b MaTPHIIBI, TEOMETPUICCKHIA CMBICIT OTIPEACTUTEIIS,

— YMeHHe MOJEIUMpPOBATh pPEabHbIE CUTyallMd Ha S3bIKE MAaTEMAaTHKW;
COCTAaBJISITh BBIPAKECHUS, YPABHEHN S, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 3a]1a4H,
UCCJIE0BaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHMEM anmapara anreopsl,
VHTEPIPETUPOBATH IOJYYECHHBIM PE3YyJIbTAT; CTPOUTH MATEMATHYECKUE MOJIEIU C
MIOMOIIBI0 T€OMETPUYECKUX IOHATUM W BEJIWYMH, pPEIIATh CBSI3aHHBIE C HUMU
MPAKTUYECKUE 3a/1a4M; COCTABJIATH BEPOSTHOCTHYIO MOJEIb U UHTEPIPETUPOBATH
MOJIyYEHHBIN PE3yJIbTaT; peliaTh MPUKJIIAIHbIC 3814l CPEACTBAMU MAaTEMATHYECKOTO
aHajau3a, B TOM YKCJIE COLUATbHO-OKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTEPA;

— YMeHue BbIOUpaATh MOAXOIAIIMNA METOJ JJis PEHICHUs 3a/laud; MOHUMaHUe
3HAYMMOCTH MAaT€MaTUKH B WM3YUYCHHHM MPUPOJHBIX M OOILIECTBEHHBIX MPOIECCOB U
SBJICHHWI; YMEHUE PACIO3HABATh MPOSABJICHUE 3aKOHOB MATEMAaTHUKH B HMCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUHMCKON U MHUPOBOMU
MAaTEMATUYECKON HAYKH.

OK 01. Boi6uparsb criocoObl pelieHus 3a1a4 npodheccuoHaabHOU NesTeIbHOCTH
MIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM



OK 02. MHcnonp3oBaTb COBpPEMEHHBIE CpPEICTBAa IOWUCKA, AaHaIU3a H
UHTEpIpeTanuuu uHpopmManuu, 1 UHGOPMALMOHHBIE TEXHOJOTUU ISl BBIOJHEHUS
3a1a4 npodeccuoHaIbHON NeITeTbHOCTH

OK 03. I[InanupoBaTh U peann30BBIBATH COOCTBEHHOE MPOQPECCHOHATIBHOE U
JMYHOCTHOE Pa3BUTHE, MPEAIPUHUMATENBCKYIO JAESITENBHOCTh B PO(ECCUOHATBHON
cdepe, UCTI0Ib30BaTh 3HAHUS 110 (PUHAHCOBOM T'PAaMOTHOCTH B Pa3IMUYHBIX )KU3HEHHBIX
CUTYaLUAX

OK 04. D¢ dexTrnBHO B3aNMOACHCTBOBATH M pa0OTATh B KOJUICKTUBE U KOMaH/IC

OK 05. OcyumecTBiasiTh YCTHYHO W NHUCBMEHHYI0 KOMMYHHUKALMIO Ha
roCyJapCcTBEHHOM si3bIke Poccuiickoit @Denepanmui ¢  y4eToM OCOOCHHOCTEH
COLIMAJILHOTO U KYJBTYPHOTO KOHTEKCTA

OK 06. ITposBasTh rpaxk/1aHCKO-NATPUOTHYECKYIO MO3ULINIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MOBE/ICHNE Ha OCHOBE POCCUNMCKHX JIyXOBHO-HPAaBCTBEHHBIX 1LIECHHOCTEM,
B TOM YHCJE C YYETOM TapMOHHU3ALMHU MEXKHALMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOILIEHUH, MPUMEHSATh CTAHAPTHl AHTUKOPPYIIIMOHHOTO TOBEICHUS

OK 07. ConericTBOBaTh COXPaHECHUIO OKpY Karomen cpensl,
pecypcocOepexeHnio, MPUMEHATh 3HaHWS OO0 W3MEHEHWH KIuMaTa, MPUHITUIIBI
OepexKIIMBOTO MPOU3BOACTBA, 3((HEKTUBHO JACHCTBOBATH B YPE3BBIYAMHBIX CUTYALIUAX

Ilpogpeccuonanvnvie kKomnemenyuu 1O cneumajgbHoctu  08.02.01
Cmpoumenvcmeo u IKCHIYAMAaAyUusa 30AHUIL U COOPYIHCEHUL.
[TIK1.2. BeINOMHATH CTaHAAPTHBIE (TUIIOBBIE) PACUETHI CTPOUTEIBHBIX KOHCTPYKIIHIA;

[1K 2.4 TTIpoBoAUTH ONEpaTUBHBIN yuyeT 00bEMOB BBIIIOJIHIEMBIX padOT U pacXo10B
MAaTEpUAIBHBIX PECYPCOB.

¢OHA OUEeHO4YHDbIX CpeAacTs ANnAa BXOAHOro KOHTponAa

BxoA4HOM KOHTPO/b COCTOUT U3 3a[aHUN, YaCTUYHO B3ATbIX U3 OTKPbITOro 6aHKa
Orl3 u BIMP no matemaTtuke. Ha BbinonHeHWEe 3a4aHNI BXOAHOIO KOHTPOAA gaetcs 1
akagemmyeckui yac (45 MmUHyT).

BXxoAHOWM KOHTPOIb COCTOUT U3 2-X YacTen: 06A3aTeNbHOM U AONONAHUTENbHOMN.

Ob6na3aTenbHas 4acTb COAEPXWUT 3a4aHMA MUHMMANbHOrO 06A3aTeNbHOro
YPOBHS, AONONHUTENbHAA YacTb — 6oiee CNOXKHbIe 3a4aHuA.

Mpn BbINONIHEHWM 3adaHUIK TpebyeTcAa nNpeacTaBUTb XOA, PeLleHUa U YKas3aTb
NoNy4YeHHbIN oTBeT. paBUNbHO BbINONHEHHOE 3agaHWe U3 06A3aTesIbHOW YacTu
OoLEeHMBaeTcA B oAMH 6ann; nNpaBuUIbHOE BbINOAHEHWE 33a4aHUNA AONONHUTENIbHOM
YyacTu oueHmBaeTcs 3 bannamu nnm 1-2 6annamm 3a YaCTUYHOE pPeELLEHME.

bannbl, nonyyeHHble 3a BCE BbINOHEHHbIE 3a4aHUA, CYMMUPYIOTCA.



Lkana nepesoda 6annoe 8 ommemku no namubannvHoli cucmeme

Ommemka Yucno 6annos,
Heobxooumoe 014 Nony4yeHUs ommemkKu
«3» (yoos.) 7-9
«4» (xopowo) 10-12
«5» (omnauyHo) 13-15

Ob6paszosamernbHbie pe3ynbmamel, nodnexcaujue nposepke (3nemeHmeol):
OK 01, OK 02, OK 04, OK 05, OK 06.

3a0aHus 8x00H020 KOHMpPONA

Ob6asatenbHasa 4YacTb

Mpu peweHuu 3adaHuii 1-4 3anuwume npaesunbHelli omeem u3 4Yemobipex

npeosIoHeHHbIX.
1. (1 6ann) PackpoitTe popmyny COKpalLLEeHHOro YMHOXeHUua a’-b?:
A) a%>-2ab+b?; B) (a-b)(a+b); B) a*+2ab-b?; I) (a-b)(a-b)

2. (1 6ann) Nnowaab TpeyroabHUKa BbluMcaseTcs no dopmyne:

A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
9

3. (1 6ann) Kakoe 13 cneayroLmx YMCEN 3aKAOUEHO Mexay uucnamu 17 » 8 '
A)0,4;6)0,5;B)0,6;I) 0,7

4. (1 6ann) QanHbl rpadukm yHKUMM. Kakaa popmyna cooTBeTcTByeT rpadpuky 3):

1 . 2) | 3)

-

a1

[
]

0
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1 9

=—x—6
Yy 2x ;E)y:xz—Sx—b—lll_B)y

A)



Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume x00 peweHUA U NOAYyYEHHbIU
omeem.

I 11
— + J—

5. (2 6anna) Bolumcaute 2

6. (2 6anna) Pewunte ypaBHeHne x>-7x+10=0. Ecan ypasBHeHue nmeeT 6onee
OAHOrO KOPHSA, B OTBET 3aNULLMTE MEHbLUUA N3 KOPHEN.

7. (2 6anna) Mnowaab 3eMenb KPECTbAHCKOrO XO3AMCTBa, OTBEAEHHAA Noj,
nocaaKy KyCTapHUKOB M LBETHUKOB, COCTaBAAEeT 24 ra u pacnpegeneHa mexay HUmu
B OTHOWeEHMK 5:3. CKONIbKO reKTapoB 3aHMMAIOT LLBETHUKMU?

8. (2 6anna) Bbicota BH napannenorpamma ABCD genut ero ctopoHy AD Ha
oTpe3kn AH=2 n HD =32. AuaroHanb napannenorpamma BD pasHa 40. Hangute
naowaab napannenorpamma.

[JononHutenbHasa 4acTb

Mpu esbinoaHeHuu 3a0aHua 9 3anuwume Xxo00, obocHoeaHue peweHus u
nosy4eHHoIli omeem.

9. (3 6anna) PoibonoB Nponabii HA NOAKE OT NPUCTAHM HEKOTOPOE PacCTOsiHUE
BBEPX MO TEYEHMUIO PeKu, 3aTem bpocun AKopb, 2 4Yaca /IoBUA Pbiby M BepHycA
obpaTHO Yepe3 5 yacos OT Hayasia nNyTelecTBMA. Ha Kakoe paccToaHMe OT NPUCTaHU
OH OTN/IbIN, €C/IN CKOPOCTb TEYEHMA PEeKU paBHa 2 KM/4, a cobCTBEHHas CKOPOCTb
NOAKU 6 KM/Y?

3TazI0OHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
Orser | G 3 B A 2.7 2 9 816 8

®OoHA OLEHOUYHDbIX CPEACTB ANA TEKYLL,Eero KOHTpoNa

TeKyLwMn KOHTPOb MPOBOAATCA BO BPEMA ayAUTOPHbIX 3aHATUIM MO MaTeMaTUKe
B COOTBETCTBUMU C y4ebHbIM NaaHOM U paboyen nporpammbl O «MatemaTuka» no
BCEM pasgenam nporpammbl. TeKyWMn KOHTPOAb COCTOMT W3 ABYX 4acTeu:
TEOPETMYECKON U NpaKTMYecKon. Mpn aTom obyyatomeca Noay4aroT ABE OTMETKM.

TeopeTnyeckas 4acTb MNPoxXoAnT B ¢GOpPMe YCTHbIX OTBETOB: Obyyatolimecs
BbITATMBAOT NATb KAPTOYEK C BONPOCAMM, AatOT NOJIHbIN OTBET (CO CMMCKOM BOMPOCOB
obyuatoLmecs 3HaKOMATCA B Havaie U3ydyeHus pasaena).

LWkana nepesoda 6annoe 8 ommemku no namubannvHoli cucmeme



OmmemkKa Konuyecmeo sepHbix omeemoe Ha meopemuyecKue
eonpocobl
«3» (yoos.) 3
«4» (xopowo) 4
«5» (omnauyHo) 5

3afaHnA NPaKTMYECcKor 4acTu (KOHTpO/ibHble pPaboTbl) YACTUYHO B3ATbl U3
OTKpbITOro 6aHka EM n BMP no matemaTuKe.

Ha BbinONHEHME KOHTPOAbHOM paboTbl NO MaTemaTuke gaetca 1
akagemmyeckui yac (45 munyr).

KoHTponbHaa paboTa cocTouT mMx 2-x YacTei. B nepBoit YacTu npepanaraetcs
BbINONHWUTL 4 3aaHusA - BbiIOpaTb NPABW/IbHbIN OTBET U3 YeTblpex NpeanoXKeHHbIX. Bo
BTOPOM 4acTM npeasaaraetca BbiMNOJHUTL 6 3a4aHUI - 0GOPMUTb XOZ, PELLEHUA U
3anmncaTb NONYYEHHbIN OTBET.

3a npaBu/bHOE BbINO/HEHME NOOOro 3agaHMA NepBor 4YacTu oby4yatowmica
nonyyaer oauH 6anna. [paBuAbHOE BbINONHEHME 3a4aHWI  BTOPOM YacTu
oueHuBaeTca 2 6annamm unm 1 6annom 3a YacTUYHOE peLleHue.

Bannbl, nony4yeHHble 3a BCe BbIMNOJIHEHHbIE 3a4aHMA, CYMMUPYHOTCA.

LWikana nepeeoda 6anno0e 6 ommemku no namubannvbHol cucmeme

Ommemka Yucno 6annos,
Heobxodumoe 017 nNoay4yeHUA ommemku
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omnuyHo) 14-16




3.1 lNMpsameble u naockocmu 8 NPocmMpaHcmee

Ob6pazosamernbHbie pe3yabmamol, noonexcaujue nposepke (3nemeHmel):

OK 01, OK 02, OK 03, OK 05, OK 07.
NMK2.4 MNK1.2

wnN e

4.

TeopeTuyeckue BONpochbli:
Chdopmynunpynte Teopemy NMudaropa.
Mepeuncnmte oCHOBHbIE GUrypbl B MPOCTPAHCTBE.
Mepeuncnmte cnocobbl 3a4aHMA NAOCKOCTH.
MNpoponkute Teopemy: «Ecnnm ogHa M3 ABYX NapansiesibHbIX MNPAMbIX

nepneHankynapHa njaockKocCTtu, 10...».

5.

Mpogonxute Teopemy: «Ecnu aBe napannenbHble  MNJIOCKOCTU

nepecekarTcA TPeTben, TO...».

6. Cdopmynmnpynte onpeneneHne AsyrpaHoro yrna.

7. CdopmynmnpynTe onpenenieHme TPEXrPaHoro yraa.

8. PacKponTe NOHATME KYroa MeXKAy NPAMbIMUY.

9. MepeuncnnTte B3anMHOe pPacnosioXeHue AByX NPAMbIX B NPOCTPAHCTBE

10. Kakue npaAmble Ha3bIBAKOTCA Napasie/ibHbIMM B MPOCTPAHCTBE?

11. KaKkue npsamble Ha3bIBAOTCA CKPELLMBAOLWMMUCA B MPOCTPAHCTBE?

12. KaKkue npsmble Ha3bIBAOTCA NepneHaNKYyNAPHbIMU B MPOCTPaHCTBE?

13. lMepeuncnute B3aMMHOE pPaACMOJIOKEHME NPAMOM WU NJIOCKOCTM B
NPOCTPaHCTBeE.

14. PacKpounTe NOHATUE «Yros MexKay NPAMOMN N NNOCKOCTbIO».

15. PacKpounTte noHATUE «MapainesbHOCTb MPAMOW U NMJIOCKOCTUY.

16. PacKpoiTe NoHATUE «NEePNEHANKYNAAPHOCTb NPAMOM N NAOCKOCTUY.

17. MepeuncanTte B3anMHOE PacnoNioXKeHUe ABYX NJIOCKOCTEN B
NPOCTPaHCTBeE.

18. PacKpounTe NoOHATUE «Yron MexKAay NJAOCKOCTAMUY.,

19. PacKpounTe NoHATUE «MapannesibHOCTb NJI0OCKOCTEM Y.

20. PackpoiTe NoHATME «NepneHANKYIAPHOCTb NI0CKOCTEMN Y.

21. Kak HanlTu paccToAHME OT TOYKKU A0 NPAMON?

22. Kak HanTu paccTofsHMe MeXKay NPAMbIMN?

23.  KaK HaWTu paccTosiHue mexay NJA0CKOCTAMMU?

24. [poponxute onpeaeneHue: «lepneHgnKynap — 3To...».

25. Tpopgonxute onpegenerHune: «HakNOHHaA — 3TO...».

26. [MpopomkuTte onpeaeneHune: «Mpoekumsa HaKNOHHOM — 3TO...».

27. Nepeuncnnte cBOMCTBA NApanaiebHOro NPOEKTUPOBAHMA.



28. [llpuBeguTe npymepbl CUMMETPUIN HA NNOCKOCTM B NPUPOAE, UCKYCCTBE,
apxXuTeKType.

29. [puBeguTe NnpMmepbl CUMMETPUIN B NPOCTPAHCTBE B NPUPOLE,
WUCKYCCTBE, apXUTEKType. 30.B yem oT/IM4MeE NOHATUE «ABUKEHME» OT
MOHATMA «NOBOPOT»?

KoHTponbHasa paborta
O6sas3arenbHas YacTtb . [lpu peweHuu 3a0aHuli 1-4 3anuwume npasusnbHbIl
omeem u3 Yyembipex npeosioHCeHHbIX.
1. (1 6ann) Pacwmndpyiite KpaTKyt 3anucb: a€ .

A) TouKa a npuHaaneXuT naockocth 3; b) Touka a npuHaanexuT npsmoi 3; B)
nNpAMasn a NPUHAANEXKMUT NAOCKOCTU [5; ') Npamasn a nepeceKkaeT NNOCKOCTb 5.

2. (1 6ann) Mpamble AB 1 CA ckpeuwwmBatoTca. Kakoe pacnosiokeHne MmerT
npamblie ACn BA?
A) napannenbHble; B) nepneHankynapHble; B) ckpewmBatoTtcs; ) nepecekaroTcs.

3. (1 6ann) Nnockoctn a u S nmetoT 1 06LLyt0 TOUKY. KaKOBO MX B3anMHoe
pacnonoxeHue?
A) napannenbHbl; b) nepecekatotca no npamoi; B) cosnagatot;, )

CKpelmBatoTes.
4. (1 6ann) Echm npsmasn, npoBeAeHHAsa Ha MNJIOCKOCTU 4Yepe3 OCHOBaHME
HAK/IOHHOW, NepneHAUKYNAPHa ee NPOoeKLnmn, TO OHa...
A) nepneHAMKYNspHa W CaMOM HaK/JOHHOM; bB) napannenbHa n camoi
HaKNOHHOWN; B) cKpewwuBaeTcA C HakAOHHOM; ) nepneHAUKynApHa OCHOBAHWIO
HAKJOHHOMWN.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U Noay4eHHbIli omeem.

5. (2 6anna) Yepes KoHubl oTpe3ka AB un ero cepeguHy M npoBeageHbl
napannenbHble NpAMble, NepeceKatolme HEKOTOPYH NIOCKOCTb B TOYKax Az, Bi1 1 M.
Hanpgute anmnHy otpeska MM, ecnm oTpe3ok AB He nepecekaeT NAOCKOCTb U ecaun
AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) Mpambie AC, AB u ALl nonapHO nepneHAUKynsapHbl. Hahgute
otpe3ok CLl, echn AB=5 cm, BC=13 cm, Al=9 cm.

7.(2 6anna) N3 TOUKM K N1IOCKOCTN NPOBEAEHbI ABE HAaK/OHHble. Hanante AnnHbl
obwero nepneHANKyNApa, €can NPOEKUMM HAKIOHHBIX OTHOCATCA KaK 2:3 1 AUHbI
HAKNOHHbIX paBHbl 23 cm 1 33 cm.

8. (2 6anna) Haueptutb Ky6 ABCAA1B1C:i[l1. MocTpouTtb Touky KEAB, TOuKy
Mea.C, otpesoKk PEEA1B1Cs. JdononHurenbHaa 4acTb

Mpu evinonHeHuu 3a0aHua 9 3anuwume x00, obocHoeaHue peweHua u
nosay4yeHHolli omeem. 9. (3 6anna) Pa3butb UBETHUK Kpyraoi ¢popmbl (R=2 m) Ha
4aCTu pa3NMYHOM naowaan. PaccumtaTtb KONMYECTBO CaXKEHL,EB LIBETOB A/1A KaXKA0ro
cektopa. Opopmutb cxemy LBETHUKA. Hanpumep:




3TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OtBer B B b A 7,1 15 9 - -

3.2 KoopouHamel! u sekmopa

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepke (3nemeHmeol):

OK 01, OK 02, OK 03, OK 05, OK07. MK 1.2.

O N WNRE
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TeopeTnuyeckue Bonpochl:
N3 yero cocTonT NPAMOYrosibHas CMCTEMA KOOPAMHAT B MPOCTPAHCTBE?
Ecnn TouKa NeXxuT B N1I0CKOCTU Xy, KaKaa KOOpAMHATA Y Hee HysieBas”?
MpunBeanTe NpMmep KOOPAMHAT TOYKU A, KOTOPAA NEKNUT HA OCH Z.
PacKpoiTe NOHATUE «BEKTOPY.
Kak HanTn KoopanHaTbl BEKTopa?
Mepeuncnmte n packpomnTe NpaBu/Ia C0XKEHNA BEKTOPOB.
Kakne BeKTOpbl Ha3bIBAOTCA KONJTMHEAPHBbIMU?
Kakne BeKTOpbl Ha3bIBaOTCA NepneHaMKyAapPHbIMNU?
Yemy paBHO CKanAapHOe Npon3BeaeHMe BEKTOPOB?
Kak HanTu BEKTOpPHOE Npoun3BeseHne BEKTOPOB?
Yemy paBeH yron mexay BeKtopamm?
MNpuBeauTe Nnpumep maTpuLpl 2x2.
MNpuseauTe npumep matTpuupl 3x3.

KoHTponbHasa paborta

O6asatenbHasa 4YacTb

Mpu peweHuu 3a0aHuli 1-4 3anuwume npPABUAbHbLIL omeem u3 4Yemobipex

npeosIoHCeHHbIX.

l.

(1 6ann) AaHbl Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), 4(0,0,2). Kakne 13 Hnx

NeXaT Ha KoopauHaTHOM npsamoi Oy?
A)A;B)B; B)C; IN A.

2. (1 6ann) Kakue us sekTtopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2)
ABNAIOTCA € ANHUYHbIMKU?

A) a; B) c; B) B; IN) p.



3. (1 6ann) Kakune ns sektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KonnMHeapHbI?

A) a, B; B) ¢, B; B) a, ¢; ') KOnNMHEapHbIX BEKTOPOB HeT.

4. (1 6ann) Qanbl Toukun A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHOMN KaKoro oTpeska
Aasnsietca Touka M(0,3,4)?

A) AB; B) BC; B) AC; I') CB.

Mpu esbinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUs U Noay4YeHHbIl
omeem.

5. (2 6anna) [faHbl BekTOpbl a(-6,0,8) , B(-3,2,-6). HahguTte cKkanspHoe
npou3BeneHne BEKTOPOB.

6. (2 6anna) Mpu Kakux 3HayeHuAx 1 BekTopbl a (4,m,2), B(1,2,1)
nepneHaMKyNApHbI?)

7. (2 6anna) OaHbl BekTOpbI a(-6,0,8), B(-3,2,-6). Hanante KoCcUHYC yrna mexay
BEKTOpaMM.

8. (2 6anna) AoKaxkute, 4to YeTblpéxyronbHMK ABC/l asnaetca pombom, ecnu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JdononHurenbHaa 4acTb
Mpu ebinonHeHuu 3ad0aHus 9 3anuwume xo00, obocHoeaHue peweHus u
nosy4eHHslli omeem.
9. (3 6anna) Maker Knymbbl nNpeacTaBNAeH Ha KOOPAMHATHOM MJIOCKOCTW.
Hangute nnowaab KAYyMObl (4eTbipexyrofibHWKa), BepLIMHbI KOTOPOro MMetoT
KOOp,CI,;/IHaTbI (8;0), (10;8), (2;10), (0;2).

10—
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3TaNI0OHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OTBer B B A B -30 -1 -3/7 - 68




3.3 OcHoebl mpuz2oHomempuu. TpuzoHomempuyeckue pyHKyuu

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepke (3nemeHmeol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. MK2.4, NMK1.2

1.
2.

TeopeTnyeckue Bonpochbl:
Yemy paBeH yron B o4nH paanan?
B KaKux 4yeTBepTAX TPUrOHOMETPUYECKOro Kpyra OQyHKUMA y=sinx

NPUHUMAET NOJNI0KUTE/IbHbIE 3Ha4yeHua?

3.

B KaKkux 4eTBEpTAX TPUTOHOMETPMYECKOro Kpyra ¢yHKUMA y= COSX

NMPUHUMAET OTPULATE/IbHbIE 3HayeHuA?

16.

MNpoponxkute onpenenerHne: « CUHyC OCTPOro yrna — 370...».
Mpoponknte onpeneneHne: «KKOCMHYC OCTPOro yraa — 370...».
Mpoaonkute onpeaeneHne: «TaHreHc OCTPOro yria — 3T0...».
Chopmynunpyinte OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

Yemy paBHO npousseaeHune tgx*ctgx?

Yemy paBeH sin(2x)? ChopmynunpyiTe npaBmiIo BbIYNCIEHUS.

Yemy paBeH cos(2x)? Chopmynumpyiite NnpaBuIo BbIYUCIEHUA.
Mepeyncnute TPUroHoMeTpudeckme GyHKUUMK, YKaXKUTE NX Nnepmoabi.
Yemy paBeH nepuos GyHKUMKN y=cos(4x)?

emy paBeH nepuog, pyHKUMKM y=cos(x/4)?

Onpeaenute ob6nactb 3HaYeHMA GyHKUMM y=3cos(5x)?

Mepeuncnmte cnocobbl peleHna TPUrOHOMETPUYECKMX YPABHEHUA.
PacKpoiTe anroputm peweHus OAHOPOAHbIX TPUTOHOMETPUYECKUX

YpaBHEHWI NepBOro nopaakKa.

17.

PaCKpOIZTe aJropuTMm peweHnAa OoAHOPOAHbLIX TPUTOHOMETPUYHECKUX

YypaBHEHWI BTOPOro nopsaakKa.

KoHTponbHaa paboTta
O6as3atenbHasa 4YacTb

Mpu peweHuu 3adaHuli 1-4 3anuwume npasusabHbIli omeem U3 Yemobipex

npeosIoHCeHHbIX.

1. (1 6ann) B AABC sinc=%. Kakas 13 cTopoH asnsetca rmnoteHyson AABC?

A) AB; B) AC; B) BC; T) CB.

2. (1 6ann) Yrnom Kakon yetBeptn asnaetca yron a=400°?

A) 1; B) II; B) IlI; T) IV.
3. (1 6ann) Kakune ns GpyHKUNI ABNAIOTCA YETHLIMMK?
A) y=sin x; B) y=cos x; B) y=tg x; ') y= ctg x.

1
4. (1 6ann) Kakne 13 yucen aBaaoTCA KOPHEM YPaBHEHUA COS X = 5?



T T T 21
B)X=7, B)Xx==; N Xx=—

A) Xx=—: .
) 6’ 3 2 3

Mpu esbinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUs U Noay4YeHHbIl

omeem.
. TT A
5. (2 6anna) Bblumcaure: sin S tcos—.

6. (2 6anna) HalauTe 3HaYEHME BblpaXKeHUs 4arccosg - 4arcsin(— g)

7. (2 6anna) Jokaxkute Toxaectso: 2sin(m/2+a) + cos(m — a)= cosa.

8. (2 6anna) PewmnTe ypaBHeHue: sin’ x - 4 sin x + 3 =0.

JononHuTtenbHas YacTb

llpu ebinonHeHuUUu 3a0aHUs 9 3anuwume xod, obocHosaHue peweHua u

nosy4eHHoIli omeem.

9. (3 6banna) Pewunte cncremy ypaBHeHUM:
X+y=m
{sin X+ siny = 2.
3Ta/I0OHbl OTBETOB:

Homep 1 2 3 4 5 6 8 9

3afaHuA

Orser 3 A B B 1 21 4 2mn, | (G +2m; 2+
neZz 2mm),

neZz




3.4 pou3eodHaa (hyHKYuUu, ee npumeHeHue

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepke (3nemeHmeol):
OKO01,0K02,0K03,0K04,0K05 0OK06,0K07.1MK1.2.TMK 2.4

nporpeccum.

18.

TeopeTnyeckme BOoNpochl:
Mpogonxute onpegeneHue: «MNocneaoBaTeNbHOCTb — 3TO...».
MpuseanTe npumep apudmeTUYecKon Nporpeccum.
MpuBeanTe NpUMep reoMeTpPUYecKom NPorpeccum.
Mpusegute npumep 6HecKkoHeYHO ybObiBalOWEN TreoMeTpUYecKomn

Mpoponkute onpeaeneHue: «MponssoagHan — 3T0...».
PackpoiTe reomeTpuUYeCcKnin CMbICa NPOMU3BOAHOWN.
Mpogonxkute onpeneneHue: «KacatenbHaa — 370...».
PackponTe ¢pn3n4eCcKnim CMbICn NPOU3BOAHOMN.
Mepeuncnmte Nnpasmaa BblYUCAEHUA NPON3BOAHDIX.
Yemy paBHa npoun3BoaHan cTeNeHHOM PyHKUMN?

Yemy paBHa Npon3BOAHaA Npon3BeaeHUA?

Yemy paBHa Npon3BOAHaA YaCTHOro?

Yemy paBHa Npoun3BOAHAA CNOXKHON QYHKUUN?
ChopmynnpyiTte npnsHaKk Bo3pactaHUa GyHKUUMN.
ChopmynnpyinTe NnpmusHaK yobiBaHUSA GYHKLUN.
Chopmynnpyinte npusHaK TOYKM MaKCMMyMa GYHKLNMN.
Coopmynnpynte npusHaK TOYKM MUHUMYMA QYHKLMN.
CocTaBbTe a/ifOPUTM peLleHUA 33434 Ha HaxoxaeHusa Hambonbliero

HaMMeHbLUEero 3Ha4eHusa GyHKLMU Ha OTpesKe?

19.

CocTaBbTe aropuUTM UCCNeL0BaHUA U NOCTPOEHUN rpaduKka GyHKUUM C

NMOMOLLLbO MPOU3BOAHON.

20.

Mpu peweHuu 3adaHuli 1-4 3anuwume npasusabHbIli omeem U3 Yemobipex

KaK HanTn BEPTUKANbHYIO aCMMNTOTY rpadmKa GyHKLNU?

KoHTponbHasa paborta
O6sa3arenbHas 4acTb

npeosioXeHHbIX.

1.

(1 6ann) Yemy pasHa npomnssoaHan GYHKLMM y=cOS>X?

A) y'=—sin’x; B)y’'=-2sin’; B)y’=-2cos xsinx; I)y’=2cos x.

2. (1 6ann) Mo KaKkow 13 Gopmyn BblMMCAAETCA NPON3BOAHAA NPOMU3BEAEHUNA?

u'v—uv’

A) (u+v)=u"+v; B) (uv) =u'vuv’; B) (2) = ———; N(flg(x)'=F (g(x))*g"(x).
3. (1 6ann) Pewwute ypasHeHue f'(x)=0, ecaun f(x)=3x? — 6x +4. BoibepuTe oTBeT.
A) 1;5)-1; B) 4;T) -4.



4. (1 6ann) Ha pucyHke un3obpaxkeH rpaduk npoussoaHon ¢yHKUmM f(x),
onpegeneHHon Ha uHTepsane (—10; 8). Hallaute KONMYECTBO TOYEK MAKCMMyMa
dyHKUMK f(x) Ha oTpeske [—9;6].

A
A y=r'®

=Y

A)5;B)4;B)2;T) 3.

Mpu esbinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUs U MNoay4YeHHbIl
omeem.

5. (2 6anna) MaTepuanbHasas TOYKA AOBUMKETCA MPAMOJIMHEMHO NO 3aKOHY

x(r) = —rt 467 — 4% 4515 (roe x — paccTosiHue OT TOYKM OTcYeTa B MeTpax, t —
BpeMA B CEKYHAax, U3mMepeHHoe C Havyana ABuxeHus). HanguTe ee ckopocTb (B m/c)
B MOMEeHT BpemeHmn [ =3 c.

6. (2 6anna) Ha pucyHKe nsobpakén rpadpuk dyHKUMK y = f(x) n KacaTtenbHan K
Hemy B TOYKe C abcumnccomn xo. HanauTe 3HayeHne NnpomsBoaHoM PpyHKLUKM f(Xx) B TOUKe
Xo.

i

(x—=2)(x+3)
Tog) >0

8. (2 6anna) Uccneposatb PpyHKUMIO f(X)=x> — 3x 1 nocTpouTb eé rpaduk.

7. (2 6anna) Pewnte HepaBeHCTBO:

JononaHutenbHasa 4actb

Mpu evinonHeHuu 3a0aHua 9 3anuwume x00, obocHoeaHue peweHuUAa U
nosy4yeHHolli omeem.

9. (3 6anna) Pupme «CafoBoay BbIAENAOT YHaCTOK 3eMan naowagbio 100 m2.
MpeanaratoT YeTblpe y4acTKa pasHbiX padmepos: 25x4; 20x5; 12,5x8; 10x10. Kakoi
y4acToK o4ob6put anpektop pupmol «CagoBoa», yuntbiBas, YTo Heobxoanumo byaet
NoCTaBUTb 3a60p No NnepumeTpy?

9TaNOHbI OTBETOB:



Homep 6 7 9
3agaHuA
OTBer 1,25 | (-3;2), 10x10

(8; +o°)




3.5 MHO202paHHUKU U mena epawjeHus
Ob6pazosamenbHbie pe3yabmameol, nodaexcaujue nposepke (3nemeHmeol):

OK 01, 0K 02, OK03, OK 04, OK05, 0K 06, OK07.1K 1.2, MK 2.4

TeopeTnyeckue BONpocChl:

1. Mpoaonkute onpeaeneHne: « MHOrorpaHHUK — 3T0...».

2. Mpogonkute onpeaeneHue: «fpusma — 310...».

3. Mpogonkute onpegeneHue: «lpaAMOyronbHblA napannenenunes -—
3TO...».

4. Mpoponknte onpegeneHne: «Kyb — 3to...».

5. Mpoponkute onpepeneHune: «MNmnpammaga — 3T10...».

6. Coopmynnpymnte CBOWCTBO 0 NPOTUBONEXKALLUX rPaHAX
napannenenunesa.

7. Coopmynnpyinte CBOMCTBO O AMArOHANAX Napannenenvnena.

8. Cdopmynnpynte CBOMCTBO O [AMArOHa/IM WU JIMHEWHbIX pPa3mepax
NPAMOYro/sIbHOro Napannenenunesa.

9. Kakas npuama Ha3sbiBaeTcA NpsAMoOn?

10. Kakas npmu3ama Ha3blBaeTCA NPaBUAbHON?

11. PacKpounTe NoOHATUE «MPaBUAbHAA NUPaAMMNLAY.

12. Yrto Takoe anodema npaBuAbHON NMPaAMUAbI?

13. B 4yem OT/IYME NOJIHOM NOBEPXHOCTU NMPU3MbI OT MOJHOM NMOBEPXHOCTH
nMpamuabl?

14. ChopmynnpyinTe Teopemy o BblYMCAEHMN BOKOBOIM NOBEPXHOCTM NPAMOWN
npU3Mbl.

15. Cdhopmynupynte Teopemy O BblYMCAEHMM OOKOBOM MNOBEPXHOCTU
npaswuAbHOM NMPaMUAbI.

16. Ha3oBute npeameTbl M3 Balen NpPoPecCUMoHaNbHOM AeATeNbHOCTY,
KOTOpble MMeT GOPMbl MHOFOTPaHHMKOB.

17. Kakue MHOrorpaHHMUKM Has3bIBAlOTCA NpaBuAbHbIMK? [lepeuncaute
Npasu/ibHble MHOFOrPaHHMKMW.

18. Tlpopgonxute onpegeneHue: «LlmnnHap — ato...».

19. Tlpopgonxute onpegeneHmne: «k KOHyc — 3To...».

20. Mpopomkute onpeaeneHne: «YCeYEeHHbIM KOHYC — 3TO...».

21. [popgonxute onpeaeneHue: «lllap —ato...».

22. YTO0 ABNAETCA BbICOTOM YCEYEHHOIO KOHYCa?

23. Y10 ABANAETCA OCEBbIM CEYEHMEM LUAMHAPA, KOHYCA, yCeYEeHHOro KOHYCa,
wapa?

24. Mepeuncnnte eanHULbI USMEPEHUA NaoLaaMN, obbema.

25. Yemy paBHO OTHOLWIEHME NAOWAAeN NOBeEPXHOCTEN NOA06HbIX duryp B
npocTpaHcTee?

26. Yemy paBHO OTHOLIEHME 06bemoB NOA0OHbIX GUTryp B NpOCTpaHCTBE?



27. Hasosute npeametbl M3 Bawen NPopecCUOHaNbHON AeATeNbHOCTY,
KOoTopble nmetoT GopMbl TeN BPaLLEHUS.

KoHTponbHaa paboTa
Ob6asatenbHasa 4YacTb
Mpu peweHuu 3adaruii 1-4 3anuwume npasunbHblli omeem u3 4Yemobipex

npeosIoHCeHHbIX.

1. (1 6ann) B KaKux eauHMUAX WM3MepseTca njowagb MOBEPXHOCTU
MHOrorpaHHuMKa?
A) B rpagycax; b) B meTpax; B) B KBagpaTHbIx meTpax; ) B ABYrpaHHbIX rpagycax.

2. (1 6ann) I_Iﬂou.l,a,ﬂ,b 6oKoBoOM NOBEPXHOCTU NPU3MbI BbIHNCNAETCA NO (I)Opmyne:
A) S= 560K +2 SOCH-; 5) SGOK =Poc|-|*H,' B) S= BGOK +S SOCH; r) S60kK =2POCH*H.

3. (1 6ann) Yto sBNsAeTCA OCEBLIM CEYEHMEM YCEYEHHOIO KOHYyca?

A) paBHODeapeHHbI TpeyronbHUK; b) paBHobeapeHHaa Tpaneuwus; B)
NPSAMOYronbHUK; ) npaMmoyrosibHas Tpaneyms.
4. (1 6ann) Kakas ¢urypa nonyyaetrca nNpuv BpaWEHUM NPAMOYroJibHOro

TPeyrosbHMKa BOKPYr 0AHOro U3 CBOUX KaTeToB?

A) KoHyc; B) yceueHHbIN KOHYC; B) nupamunaa; N yceyeHHaa nupamumaa.

Mpu esbinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUs U NoAy4YeHHbIl
omeem.

5. (2 6anna) Pebpo ocHOBaHMA NPaBUIIbHOW TPEYro/SibHOW NUpamuabl 3 M,
anodema 6m. HarnguTte nnowaab 60KOBOM NOBEPXHOCTU NMPAMUAbI.

6. (2 6anna) AnaroHanb Kyba paBHa V/588. Hangute ero obbvem.

7. (2 6anna) MNpAMOYronbHUK CO CTOPOHAMM 8CM M 3CM BpaLLLAETCs BOKPYr
6onbluien cTtopoHbl. Hanaute ob6bem, naowagm 60KOBOM M MNONHOM MOBEPXHOCTEN
Nosy4YeHHOro Tena.

8. (2 6anna) BbluMCcAUTbL NOBEPXHOCTb KPOHbI KYCTapHWKA, MMmetowero ¢popmy
wapa paguyca 0,5 m. B oTBeT 3anuwnTe YMCno, AeNleHHOoe Ha 7.

dononHutenbHasa 4acTb

Mpu ebinonHeHuu 3ad0aHus 9 3anuwume xo00, obocHoeaHue peweHus u
nosy4yeHHolIli omeem.

9. (3 6anna) Co3gatb moaenb KNymbbl, metowen ¢opmy KOMOMHUPOBAHHOTO
reoMeTpUYEecKoro Tesa, BbIMNOJIHUTL Heobxogumble pacyeTbl (naowanb, 06beEM,
KOJIMYECTBO M BUAbI CAXKEHLEB).

Mpeanonaraemble moaenun Knymo:

3TaNoHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3apaHuA

OrBer B b b A 27 2744 | 72, 1 -
48 T;
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3.6 lMepsoobpasHasa hyHKYuuU, ee npumeHeHuUe

O6pa3zosamenbHbie pe3ynbmameol, nodsaexcaujue npoeepke (3n1emeHmeol):

OK 01, OK 02, OK 03, OK 04, OK 05, OK06, OK07.MK 1.2, NK 2.4
TeopeTnyeckme Bonpochbl:

Mpoponkute onpeaeneHne: «PyHKUMA F(x) HasbiBaeTcs ...».
PacKpoiTe reomeTpnYeCcKNin CMbICA ONPeaeNeHHOro MHTerpana.
Mpoaonxkute onpeaeneHne: «KKpuBoanHenHaa Tpaneunsa — 370...».
Codopmynupynte popmyny HbotoToHa-/1enbHuUuUa.

B yuem 3akntouvaetca obwmin Bua Bcex nepBoobpasHbIx?
MepeuncnnTte NpaBuna BblMUCIEHMNA UHTETPAJIOB.

Qv bhwnNE

KoHTponbHaa pabora
Ob6sa3aTtenbHasa 4YacTb
Mpu peweHuu 3adaruii 1-4 3anuwume npasunabHblli omeem U3 4Yembipex

npeosioXeHHbIX.

1. (1 6ann) Ona Kakon w3 byHKuMA GyHKUmMA F(x)=x3-3x*+1 asndeTcs
nepsoobpasHoin’?

A) f(x)=3(x%2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.

2. (1 6ann) Aana pyHKuma f(x)= 3x>+1. Yemy pasHa F(1)

A) 2; 6) 4: B) 6; T) 1§.

3. (1 6ann) Obwwmit BNA BCcex nepBooobpasHbix ana f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6ann) Boluncnmrte onpeaeneHHbI UHTErpan flz xdx.

A)-1;B) 1; B) -1,5; T) 1,5.

Mpu esbinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUAs U MNoay4YeHHbIl
omeem.

5. (2 6anna) Asnaetca nn F(x)=x3-3x+1 nepsoobpasHoi ana dyHKumm f(x)=3(x?-
1)?

6. (2 6anna) 3apaiite nepsoobpasHyo F(x) ana dyHkumm f(x)=3x23-2x, ecau
M3BECTHbI KoopAMHaTbl Toukn M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHke nsobpaxkeH rpadumk ¢pyHKumnm y=f(x), onpeaenéHHom Ha
nHtepsane (—3;11). HallauTe HamMmeHbluee 3HayeHue OYHKUMKM f(x)Ha oTpesKe
[2;9,5].



8. (2 6anna) Ha pucyHke un306paxkeH rpaduk HekoTopoh ¢yHKumm y=f(x).

o 5
MoNb3yACb PUCYHKOM, BbIYUC/IUTE ONPEeAENEHHbIN MHTerpanf1 f(x)dx.

YA
4

N\
YN I\
AR EERE
) / ‘-,lII]
NN A\
WAV ]

s o o . e s . s

v=f(x)

e o . o s . s . s

llpu ebinonHeHuUUu 3a0aHusa 9 3anuwume xod, obocHoesaHue peuweHua u

w Y

JononHnTenbHaa YacTb

nOﬂy‘IEHHbIa omeem.

9. (3 6banna) Bbluncamtb naowagb KNymbbl, NepMMeTp KOTOPOM orpaHUYmnBatoT
NMHUK y=0, y=x, y=-2x+6. PewunTb ABymMms cnocobamu. Caenatb YepTe.

9TaNoOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8
3apaHuA
Otser r A b r pa | x3-x+4 | 3 12




3.7 CmeneHu u kopHU. CmeneHHasa hyHKYuUA

O6pa3zosamenbHbie pe3ynbmameol, nodsaexcaujue npoeepke (3n1emeHmeol):
OK 01, OK02, OK 03, OK 04, OK 05, OK 06.

TeopeTnyeckme BONpochl:

1. Chopmynnpynte onpenenieHme CTeneHHoM GyHKLUUM.

2. MepeuncnuTte CBOMUCTBA CTENEHHOWN PYHKLUMM C LeibIM NOoKasaTenem.

3. Mepeuncnute CBOMCTBA CTENEHW C AEUCTBUTENbHbIM MOKa3aTenem.
Npusegute npmumepsbl.

4, Mepeuncnute CBOMCTBA KOPHA HATypanbHOM cTeneHwn. [puseaute
npumepsl

5. Ha u4to Heobxogmmo 06paTuTb BHMMaHWE NpU  peleHUn
NPPALMOHA/IbHOIO YPaBHEHMA YETHOWN CTENEHN?

6. Yemy paBeH KOpeHb YeTHOM CTeNeHn U3 OTpULLATeIbHOro Yncna’?
MpuseguTe npumep.

7. Yemy paBeH KOpeHb HEYETHOM CTEeMNeHW M3 OTPMLATENbHOrO 4ucna?
Npusegute npumep.

8. Ha uto ctout 06patuTb BHUMAHME NPU PELIEeHUN UPPALMOHAJBHbIX,

APOBHO-paLMOHANbHbBIX YPaBHEHUN U HEPABEHCTB?
KoHTpoabHaA pabora
O6a3arenbHasn Y4acTb
Mpu peweHuu 3adaHuii 1-4 3anuwume npasusabHbIli omeem u3 4Yembipex

npeosioXeHHbIX.

1. (1 6ann) Mexay KakKnMu ABYMSA HaTypPasibHbIMW YUCTAMMU HAXOLMUTCA YNCAO
V19?

A)19120;6)2n3;B)181n 19;T) 3 un4.

2. (1 6ann) Onpepennte KopeHb ypaBHeHMa x3=125
A) 3.; B) -3; B) -5; I') 5.

3. (1 6ann) Pacnonoxute B Nnopazke Bo3pacTaHMaA yncna: 2; 3\/? V17
A) 2; i/5; V17, 8) 2; V17, /5 8) 5, 2, V17, 1) V17, 2; 5.

4. (1 6ann) YMHOXKaA yncna c 0AMHAKOBbIM OCHOBAHWEM, UX CTEMEHMU...?
A) ymHOKaem; b) genum; B) cknagbiBaem; ') oTHUMaem.

Mpu esvinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUAs U Mnonay4YeHHbIl

omeem.
558 29

a -a

648

5. (2 6anna) HaltanTe 3HaYeHMe BbipaXKeHuUn npuv a=7.



(VIZ+8)

N 10+96

6. (2 6anna) HaliamTe 3HaYEHME BblpaXKeHuUs + .
7. (2 6anna) PacctoaHme oT Habnopatensa, Haxogduwierocs Ha Hebonblloih
BblcCOTEe h KMAOMETpOB Hah 3eMnéu, Ao Habnwgaemor UM JIMHUM TOPU3OHTA

BbluMcaaeTca no popmyne [=v ZRh, roe R=6400 km — paguyc 3emnn. C Kakomn
BbICOTbl FOPU3OHT BMAEH Ha paccToaHum 48 Kunometpos? OTBET Bbipa3uTe B
KMnomeTpax.

8. (2 6anna) Pewwute ypaBHeHne V —32—x=2.

[JononHutenbHas 4acTb
Mpu ebinonHeHuu 3a0aHusa 9 3anuwume x00, obocHoeaHue peweHus u
nosy4YeHHolIli omeem.

9. (3 6anna) PewuTe rpapuryeckn cuctemy ypaBHeHUN: {yy=_§
9TaNoHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3apaHua
OrBer b r B B 49 2 0,18 -36 (1; 1)




3.8 lNokazamenvHaa hyHKYuUA

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5, 0K®6.

TeopeTuyecKkue BonNpochbl:

1. CoopmynupyinTe onpeaeneHne nokasaTeibHON GyHKUUN.

2. MepeuncnmTe CBOMCTBA NOKA3aTENbHOMN GYHKUUMN.

3. MepeuncanTte cnocobbl peleHna NOKa3aTe/IbHbIX YPaBHEHWUA.

4, Chopmynupynte MpPaBuIO peLeHnA NPOCTEeAWNX MOKa3aTeNbHbIX
HepaBeHCTB.

5. B yem 3akntouvaetca rpadpumyeckmnii cnocob peleHnsa ypaBHEHUMN.

6. MNpuseaute npumep PYHKUMOHANBHON 3aBUCMMOCTM MOKA3aTes/IbHOM
OYHKLUNM N3 peanbHOM KU3HMN.

KoHTpoabHaA pabora

O6sa3aTtenbHasn YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npPABUAbHbLIL omeem u3 4Yemoipex

npeosioXeHHbIX.

1. (1 6ann) MNpn Kakom 3HayYeHMU a PyHKUMA y=a* ObiBaeT Ha Bcel 0b6acTu
onpeaeneHms?

A) a=§; b) a=8,25; B) a=%; r) a=v/3.

2. (1 6ann) Ha pucyHke nsobpaxkéH rpadumk ¢yHKumm suaa f(x)=a*. Hanagute
3HayeHue f(2).
VA

51

filx)y=a"

-

_ 'U ]
A) 25.; B) 5; B) 32; ') HeT BepHOro oTBeTa.
3. (1 6ann) PyHKUMA 3agaHa opMYNOiA: f(x)=(§)x. Yemy pasHo f(-2)?

A)—; B)-4;B) 4;1) V2.

1 x—13
— =3,
4. (1 6ann) KopeHb ypaBHEHUA (9) ?



A) 12,5; b) 13; B) 14;T) 15.

Mpu esbinonHeHuu 3adaHuli 5-8 3anuwume Xx00 peweHUA U NOAyYeHHbIl
omeem.

5. (2 6anna) Hangute KopeHb ypaBHeHUs 3*2-5%3%=12

6. (2 6anna) CKOMbKO LenbiX peleHnin MmeeT HepaBeHcTBo1<7¥1<49?
_ 25—8x—x2

7. (2 6anna) HanguTte TOUKY Makcumyma GyHKLUMM Y ’
8. (2 6anna) B xoae pacnaaa pagMoaKTMBHOIO M30TOMNA €ro Macca YyMeHbLUaeTca

m(t) =mqo-27"/7T,
Mo 3aKOHY ' rAe mo— HayasbHaAa macca u3oTona, t— Bpems,

npolwejlee OT Haya/bHOrO MOMeHTa, T — nepuoa nonypacnaga. B HayanbHbIN
MOMEHT BPeMeHN macca usotona 184 mr. MNepuog ero nonypacnaga cocrasnaet 7
MWH. HallauTe, yepes CKONbKO MUHYT Macca nsotona byaet paBHa 23 mr.

JononHnTenbHaa YacTb
Mpu evinonHeHuu 3a0aHusa 9 3anuwume x00, obocHoeaHue pewleHUA U
nosy4eHHoIl omeem.

y—2x=0

9. (3 6anna) PewunTe rpaduryeckn cuctemy ypaBHeHUN: {y _ox =0

9TaNoOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OtBer B A B A 1 2 -4 21 (2; 4)




3.9 Jloecapugpmel. Jlo2capugpmuveckasa pyHKyusA

Ob6pazosamernbHbie pe3yabmameol, nodnexcaujue nposepkKe (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5, OK®6. MNK2.4, NK1.2

TeopeTnyeckue BONpoOChli:

1. Chopmynunpynte onpeaeneHme norapuPpmmyeckomn GyHKUmu.

2. MNepeuncanTe cBOMCTBA I0rapndMmnYeckon GyHKLUK.

3. Mpoponxkute onpegeneHune: «Jlorapudm — 3T1o...».

4. Yemy paBeH norapmdm npomsseneHma’?

5. Yemy paBeH norapudm 4actHoro?

6. MpuBeauTe npumepbl norapudmMmMYecKor cnupanm B Npupoge M B
OKpY»KatoLLem mumpe.

7. Ha u4Tto cTomnt 06paTMTL BHMMaHME NpPU peleHnn NorapudmMmyecKmx u
YPaBHEHUN N HEPABEHCTB?

6. Mepeuncnmte cnocobbl peweHma NorapmuPMmUUYecKnx ypaBHEHUN.

7. Chopmynnpynte nNpaBuAO pPeELIEHUA MNPOCTENLINX NOorapUuPMUYECKNX
HepaBEeHCTB.

8. B yem 3akntouvaeTca rpadpumyeckunii cnocob peleHns ypaBHEHUMN.

6. MNpueeante npmmep ¢GYHKUMOHANBHOM 3aBUCUMOCTU N0rapndmMmnYecKom
OYHKLUUM N3 peanbHOM KU3HN.

KoHTponbHaa pabora
O6asatenbHasa 4YacTb
Mpu peweHuu 3adaruii 1-4 3anuwume npasunabHblli omeem U3 4Yembipex

npeosioXeHHbIX.
1. (1 6ann) Kakas 13 ¢pyHKLUMIN BO3pacTaeT Ha Bcel obnactm
onpeaeneHus?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x%; I) f(x)=loga x.
2

2x—3
X+7

2. (1 6ann) Ykaxute obnactb onpegenenna dyHkumn f(x) = 1g
A) (-7;1,5); B) (-e2; -1,5), (7; +°°).; B) (-1,5; 7); T) (-22; -7), (1,5; +ee).

3. (1 6ann) PacnonoxunTb B nopagke Bo3pactaHua: logg s 4; logg 5 0,4, log 5 i.

1 1
A)logg s 4;1ogg s 0,4;108¢ 5 " B) logg 5 4;l08 5 " logg s 0,4;

1 1
B) logo,s ;10805 0,4;108054; T)logos 0,4;loggs 5 loges 4.

4. (1 6ann) Haigute KopeHb ypaBHEHMA log,(5 —x) =2.
A)11; B)-11; B) -3; T) 3.



Mpu esbinonHeHuu 3a0aHuli 5-8 3anuwume X00 peweHUA U MNoAy4YeHHbIl
omeem.

5. (2 6anna) Onpenenute 3HadeHune Boipaxenus logg 2 + logg 3 + 210824,

6. (2 6anna) YKaxuTe HavMeHbLLEee Lesloe pelleHme HepaBeHCTea:
log;(6x — 4) > 2.

7. (2 6anna) HaiigmTe TOUKY Makcumyma GyHKUMK
y=8In(x+7) — 8x+ 3.

8. (2 6anna) [Ona oborpeBa nomelleHWs, TemnepaTypa B KOTOPOM
nogaepXmBaetca Ha ypoBHe Tn;=15° yepe3 paanatop OTOMNNEHUA NPOMNYCKAKOT
ropaudyto Boay. Pacxoa npoxoasuien yepes Tpyby pagmatopa Bogbl m = 0,6 Kr/c.
Mpoxoas no Tpybe paccToAaHMe X, BOAA OXNAXKAAETCA OT Haya/ibHOM TemnepaTypbl

cm T, —T, Br-c
x = o— log, —", ¢ =4200—
Te=91° fo Temnepatypbl T, NpUyYEM Y I'—T: rpe Kkr-°C —
B Br
TEeNJI0EMKOCTb BOAbl, M-°C — KoapduumMeHT TennoobmeHa, a & = 0,8 —

noctosiHHaA. HanauTe, A0 Kakoi TemnepaTypbl (B rpaaycax Llenbcus) oxnaautcs
BOZa, €CAU ANMHa TPY6bl pagnaTopa pasHa 144 m.

AononHuTenbHan YacTb
Mpu ebinoaHeHuu 3a0aHua 9 3anuwume xo00, obocHoeaHue peweHus u
nosy4eHHoIli omeem.

9. (3 6banna) PewunTte rpadpuyeckm cncremy

2x =1 135 —1
ypaBHeHMﬁ:{Y+ x = log; 135 ~logs 5

2y —3x=6 '
ITaNOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aaHuA
Otser A r A b 5 3 -6 34 (0; 3)

3.10 Muooscecmea. Inemenmul meopuu 2paghoe
OobpaszosamenvHble pe3yibmamal, nooexHcauiue npogepke (I1emMeHmol):

OK1,0K4,0K6,0K7. TMNK1.2

Teopernyeckue BONpPOCHI:
1. ChopmynupyiiTe onpeeneHne MHOXKECTBA.
2. TlponomxuTte onpenenenue: «O0bETMHEHHE MHOXKECTB — 3TO... ).
3. Ilponomxure onpenenenue: «llepeceuenne MHOKECTB — 3TO. .. ».



[Tponomxkure onpenenenue: «Pa3HOCTH MHOXKECTB — 3TO...».

N306pa3ute oObequHEHNE ABYX MHOKECTB Ha Kpyrax Juiepa.

N306pa3ute nepeceyeHre Tpex MHOXKECTB Ha Kpyrax Jiepa.
Chopmynupyiite onpeaenenue rpada. Uto Ha3biBaeTCs BEPIIMHON, peOpoM
rpada?

8. Kak HaliTu cTerneHn BepIuHbI rpada?

9. HazoBuTe OTAMYMTENbHBIE YePTHI IOTHOTO U HEMOJIHOTO IpadoB.
10.Ha3oBuTe OTIUYUTENbHBIE YEPThI CBA3HOTO U HECBSI3HOTO IpadoB.

NSone

KonTpoabHnas padora

OO6s3aTenpHas 4acThb
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLL OMEem U3 YemMblpex

npeodI0HCEHHbIX.
l. (1 6amn) Kakas onepanus uzo0paxeHa Ha kpyrax Jitnepa?

Q.
A)E=AuB, B)E=An3; B) = A\B;T) E=A-B.
2. (1 6amn) Kakoii rpad npeacrapiieH?

A) nonnsiif; b) HenonHei; B) JIEPEBO; I') HyneBoi.

3. (1 6amn) IIarepo pabouux BCTPETUIUCH MPHU BBICAJIKE IBETOB B KITyMOBI.
CkonbKO BCero ObLIO ClIeTaH0 PyKOTOKATHI

A)10;Bb) 11;B)5;T) 6.
4. (1 6amn) Onpenenure CTENEHb BEPIIUHBI B:

A

E F

A)8:B)11;B)3;T) 5.

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xo00 pewieHus u NOJIYYEHHbLIL OMeEem.

5.(2 6amna) 1. Jlanbr 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anummuTte u n3o0pa3ute rpaguuecku HOBoe MHOKECTBO E: a) £= AU B ; 0)
E=AnS3.



6. (2 6anna) Konuuel 1py3bs 3aHUMAIOTCS KAKUM-HUOYTb BUZIOM criopTa. 14 u3
HUX yBJekatoTcs ¢pyroonom, a 10 — H6ackerOonom. M TobKO ABOE yBIEKAIOTCS U
TEM U ApyruM BuaoM crnopta. Ckonbko apysei y Toau?»

7. (2 6amna) Ha pucynke — cxema JoporT, CBS3BIBAIONINX TOPOACKUE apku A, b,
B, I', I, E. Ilo kaxnoi nopore MOXHO ABHUIAThCA TOJBKO B OJHOM HAITPABJICHUH,
YKa3aHHOM CTpenkoil. CKOJBKO CYIIECTBYET Pa3IM4HbIX ITyTel U3 napka A B mapk E?

B K
A \.r \
=
B g

8. (2 Gamnma) MoXHO 1M HapHCOBaTh M300pa’KEHHBI HA PHUCYHKE Trpad HE
OTpbIBas KapaHjaill OT OyMaru v NpoBOAs Kaxk10€ pedpo POBHO OJIUH pa3?

JIOMOJTHUTEILHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6AHUE DPEUICHUA U
HOJIYYEeHHbLIL Omeen.

9. (3 6amma) IlepByro wiM BTOPYIO KOHTPOJIbHBIE PAOOTHI MO MaTeMaTHKE
YCIIEIIHO Hamucaiau 33 CTyAeHTa, MEPBYIO WU TPeThio — 31 CTYIEHT, BTOPYIO WIIU
TpeThto — 32 cryaeHta. He MeHee IByX KOHTPOJBHBIX pPaOOT BbIMOMHWIN 20
cTyAeHTOB. CKOJBKO CTYJIEHTOB YCHEIIHO PEIIWINA TOJbKO OJHY KOHTPOJIbHYIO
padoty?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusA
Ot1Ber B b 10 I - 22 8 HET 18

3.11 3nemeHMbl KOMBUHAMOPUKU, CMAMUCMUKU U meopuu sepoamHocmeli

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5. MK 1.2.
TeopeTnyeckme BoNpochbl:




1.Mpoponxnte onpepenenune: «CnyyariHoe cobbiTne — 3710..». lNpuBegute
npumep.

2.MpuBeaunTe Npumep [OCTOBEPHOrO CObbITHA.

3.MpuBeanTe Npumep HEBO3MOKHOIO CObbITHA.

4.MpopgonxKnte onpegeneHme: «BepoAaTHOCTb CaydaHOro CobbITUA — 3TO...».
5.CdopmynunpyiTe NpaBMaO HAXOKAEHUA CNOXKEHNA BEPOATHOCTEN.
6.Chopmynnpyrte NpaBmIO YMHOXKEHUA BEPOATHOCTEN.

7.KaK HanTn cpeaHee apudmeTUYecKoe YNCN0BOTo paaa’?

8.Kak HanTn meanaHy ymcnosoro paga?

9.Kak BbluncnAeTCA pa3amax YMCNOBOro paga’?

10.018 Yyero Hy»KHbl guarpammbl, rpadumkm? Nepeuncamte BuAbI AMarpamm.

11.MpuseauTe Nnpumepbl NPOABIEHMNA 3aKOHaA HONbLIMX YMCen B NPUPOLHbIX
ABNEHUAX.

12.MpuBeguTe NpUMepbl NPOABAEHUA 3aKOHA 6ONbLLMX YNCEN B
06LLECTBEHHbIX ABNEHUAX.

YTO n3yyaert cTaTUcTnKa?

MNpoponxkute onpepeneHue: «CoyetaHme — 370...».
MNpoponxknte onpeaenerHne: «PasmeweHmne — 370...».
MNpogonkute onpeneneHune: «llepectaHOBKU — 3TO...».
MpuBeanTe NPUMEP MHOMKECTBA U3 PEaIbHOM }KU3HW.
MpuBeanTe Nnpumep onepaumm nepecevyeHmna MHOKECTB.
MpuBeauTe npumep onepaunm obbveaMHEHNA MHOXKECTB.
MpuBeanTe Nnpumep onepaumm PasHOCTU MHOMXKECTB.
PackpoiTe NOHATUA «rpad», «AEPEBO», KLIUKAN,

O o0 NOULRAEWNE

KoHTponbHaA pabora
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwiume nNpPAsUabHLII omeem u3 Yemobipex
npeosIoHCeHHbIX.
1. (1 6ann) KombuHaToprKka — 3TO pas3fen mMaTeMaTUKK, OTBEYaloLWMA Ha
BOMPOCHI CKOJIbKMMW CNOCOHAMM MOMKHO BblIOpPaTb 3/1EMEHTDI ...
A) 331aHHOro KOHeYHOro MHokecTBa; b) 6eckoHeyHoro mHoxecTtsa; B) ntoboro
MHOXecCTBa; ') MppaLMOHaNbHbIX YMcen.
2. (1 6ann) CoeanHEHUA U3 N 3NEMEHTOB, OTIMYalOLLMECA APYT OT APYra TONbKO

NOPAAKOM PACMNONOXKEHMA B HAX 9/1€MEHTOB, Ha3bIBaOTCA:
A) nepectaHoBKamu; b) couetaHmamu; B) pasmelteHnamm; ') KombMHaLUa MK,
3. (1 6ann) Yncno Bcex BO3IMOKHbIX pa3MeLLeHNI Bbluncasetca no dopmyne:



AVAT' =n(n—m);B) At =n(n—1)..(n—m+1);B) A = (nf—;n)', M A =
n(n+m)

4. (1 6ann) N'pynnmuposKa — 3T0...

A) ynopsgoyeHne eanHUL, COBOKYNHOCTU NO NpU3HaKy; b) pazbueHune eanHuy,
COBOKYMHOCTM Ha rpynnbl MO nNpu3HaKy; B) obobweHne eamHU4YHbIX ¢akTos; I)
0606LeHMe eANHNYHDBIX MPU3HAKOB.

Mpu esbinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUs U Noay4YeHHbIl
omeem.

5. (2 6anna) B cpegHem 13 2000 caaoBbIX HACOCOB, NOCTYNUBLLMX B NPOAAXKY, 6
noatekatoT. Hanaute BEpPOATHOCTb TOrO, YTO OAMH CAY4aMHO BbIOPaAHHbIN ANA
KOHTPO/1S HACOC He NoaTeKaeT?

6. (2 6anna) CpaBHUTb BCXOMKECTb CEMSAH NHOObIX TPEX BUAOB OAHONIETHUX LBETOB
3a nocnegHue 3 roga. CoCcTaBMTb AMarpammy no HaMAeHHbIM AaHHbIM. CaenaTb
BbIBOADbI.

7. (2 6anna) LseToBoay NpeanoXnnm yKpacuTb KNymoby usetamm, ucnonbsys 3
BnAaa. CKONbKO Pa3/INYHbIX BAPUAHTOB eCTb Y LIBETOBOAA, €C/IN eCTb Bbibop U3 5 BMA0B
pa3HOM paccaapl?

8. (2 6anna) CKonbKMMKM cnocobamm MOXKHO NocaanTb 4 KyCTapHUKa B OAMH

paa?

JononHnTenbHaa YacTb

Mpu evinonHeHuu 3a0aHua 9 3anuwume x00, obocHoeaHue peweHuUAa U
nosay4yeHHoIli omeem.

9. (3 6anna) YTobbl NOCTYNUTL B MHCTUTYT Ha crneunanbHOCcTb « MacTep cagoBo-
NapKOBOro M NaHAWA(PTHOrO CTPOUTENBCTBAY, AbUTYPUEHT A0XKeH HabpaTb Ha ElMD
He meHee 70 6annoB NoO KaXXAoMy U3 TPEX NPeaMeTOB— MaTeMaTUKA, PYCCKUMN A3bIK
M MHOCTPAHHbIM A3bIK. YTOObI NOCTYNUTb Ha CNeunanbHOCTb «Kommepuma», HYXKHO
HabpaTb He meHee 70 6annoB MO KaXAoMy M3 TPEX NPeaAMETOB — MaATEMATUKA,
PYCCKMI A3bIK U 06LL,EeCTBO3HAHME.

BepoaTHOCTb TOro, yYto abutypumeHT 3. nony4ymt He meHee 70 6annosB no
maTemaTuke, pasHa 0,6, no pycckomy A3biky — 0,8, N0 MHOCTPAaHHOMY A3bIKYy — 0,7 U
no obuwectso3HaHuo — 0,5.

Hanante BepoATHOCTb TOrO, YTO 3. CMOKET NOCTYNUTb XOTA Obl HA OAHY U3 ABYX
YNOMAHYTbIX CNeLMaNbHOCTEN.

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aAaHuA




OTBer

0,997

10

24

0,408




3.12 YpasHeHuUA U HepaseHcmeaa

Ob6pazoeamenbHble pe3yabmamel, nodaexaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5 0K6. TMNK2.4,MNK1.2

TeopeTuyeckue BONpocChI:

Y10 Ha3bIBaeTCA ypaBHEHNEM?
YTO 3HAUUT peLwwnTb ypaBHeHne?
YTO TaKoe KOpeHb ypaBHEHUA?
Y10 Ha3bIBaeTCSA HEPABEHCTBOM?
YTO 3HAYUT peLnTb HEPABEHCTBO?
B yem 3aKn04aeTCA «MeTo/, UHTEPBaNoB»?
Y10 Ha3bIBaeTCA peLleHne CUCTEMbI YPaBHEHMIN?
YTO 3HAUUT PeLLnTb CUCTEMY YPABHEHUIA?
9. Mpu pelweHnn KaKMX YpPaBHEHUW WU HEPaBEHCTB, cneayetr o6paTuTb
BHMMaHMe Ha 06/1aCTb 4ONYCTUMbIX 3HAYEHUN?
10. Mepeuncnute cnocobbl peweHma ypaBHEHUN.
11. Mepeuncnute cnocobbl peweHma CUCTEM YPaBHEHUN.

O N A WNPR

KoHTpoabHasa pabora
06a3aTtenbHaA YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npPABUAbHbLIL omeem u3 4Yemoipex

npeosIoN(eHHbIX:

1. (1 6ann) Kakoe 13 yncen ABAseTCA KOPHEM ypaBHeHUA logy(x+1) =
1

A)-1;b)2;B) 1;T)0.
2. (1 6ann) Kakne u3 ypaBHeHU nmetot 601ee ogHOro KopHA?

A) x2-6x+5=0; B) 3**2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6ann) Onpepenunte BMA ypaBHeHUA v —32-—x=12.

A) nuHelHoe; Bb) kBagpaTHoe; B) nppaunoHanbHoe; ) pauyoHanbHoe.

4. (1 6ann) OnpepennTe HaUMeHbLLEe Liesioe pelleHue HepaBeHcTBa 5%H2<1?
A)-3; B) 0; B) 3; I -4.

Mpu esvinonHeHuu 3a0aHuli 5-8 3anuwume Xx00 peweHUA U MNoay4YeHHbIl
omeem.

5. (2 6anna) Haiaute KopeHb ypasHeHus |x-3 | =2
{x -y=28,
6. (2 6anna) Pewmnte cucremy ypaBHeHUM 2° "% - 16,



2x% — 5x
x—3

< X.
7. (2 6anna) PewmnTte HepaBeHCTBO

8. (2 6anna) PewmnTe ypaBHeHue (2x — 3)V3x2 — 5x — 2=0

JononHutenbHaa 4YacTb
Mpu evinonHeHuu 3a0aHua 9 3anuwume x00, obocHoeaHue peweHuUAa U
nosy4yeHHolIli omeem.

2sin2x—\/§cos (g —x) = 0.

9. (3 6anna) PewnTe ypaBHeHne . YKaxuTe

3 ]
—: 37| .
KOPHM 3TOr0 ypaBHEHUA, NPUHAANEKALLME OTpeaKy{ 2

3TazI0OHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3afaHuA

OTBer B |AB| B A |1;5] (10;2) | (—oo; O]U[Z; 3 -1 27:.,7%[, ST” 3.
6 37 ;

®oHpA, OLLEeHOUYHDbIX CPeacTB ana pybexKHoro KoHTpoasa (no utoram 3.1 -3.)
Ob6pasosamenbHbie pe3ysabmamel, nodsaexcawjue nposepke (3nemeHmeoil):

OK 01, 0K 02, 0K 03, OK 04, OK05,OK06, OK07. TMK24. T1K1.2

O6a3arenbHan 4acTb
Mpu peweHuu 3adaruii 1-4 3anuwiume npasunbHLIli omeem u3 Yyemoipex
npeosIoHEeHHbIX.
1. (1 6ann) Oanbl ToukKn A(2,0,5), B(-2,6,3). Kakne KoopanHaTbl UMeeT cepeanHa

oTpe3ka AB —Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); T) M(0, 3,- 4).

2. (1 6ann) MNpamble AB 1 CO napannenbHble. Kakoe pacnonoxeHne umerot
npamblie ACn BA?
A) napannenbHble; b) nepneHanKynapHblie; B) ckpewwmsatotcea; ) nepecekatoTcsa.

T V3

cos — = —.
3. (1 6ann) HaitanuTe KopeHb ypaBHEHUS: 6 2 B otBeTe 3anuwuTe

HanboNbLUMIA OTPULLATE/IbHBIN KOPEHb.

A)-3;6)0;B)-2;T) -1.

4. (1 6ann) Ha pucyHKe nsobpaxkeH rpaduk npomssogHoi dyHkumm y=f(x). Mpwn
KaKOM 3Ha4YeHUU X GyHKUMA NPUHUMAET CBOe Hanbo bluee 3HaYeHue Ha oTpeske [-4;
-2]7?



",

ooy =1(x)
\\

A)0,5 B)-4; B)-5; T)1.

Mpu evinonHeHuu 3adaHuli 5-8 3anuwume x00 peweHUs U MNOAYYEeHHbIl
omeem.

5. (2 6anna) BepxHue KOHUbI ABYX BEPTUKAIbHO CTOALLMUX CTONOOB, YAANEHHbIX
Ha paccTtoaHne 4 m, coeaMHEHbl nepeknagmuHon. Bbicota ogHoro ctonba 10 m, a
Apyroro 7 m. HaiauTe AnnHy nepeKknagmnHol.

6. (2 6anna) QaHbl yetbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) AoKaxuTe,
4yTto oTpe3kn AB n C[l neprneHaMKYyNAPHbI.

7. (2 6anna) [Oeuraacb co ckopocTblo U =3 m/c, TPaKTOp TaWMT CaHM C
cunon F=40 KH, HanpaBneHHOM NoA OCTPbIM YIMOM & K FOPWM3OHTY. MOLWHOCTD,
pa3BMBaemMas TPaKTOPOM, Bblumcaserca no popmyne N = Fvcos . Hanaute, npu

KH - M
Kakom yrne o(B rpagycax) aTa mowHocTb byaet pasHa 60 KBT (kBt—a3to € ).

8. (2 6anna) MatepuanbHan TOUYKa ABUKETCA NMPAMOAUHENHO MO 3aKOHY X(t)=t-
13t+23 (rge x — paccTtoaHMe OT TOYKKM OTcyeTa B MeTpax, t — BpemMs B CEeKyHAaaXx,
M3MEepEeHHOEe C Hayana ABUXKeHMA). B KakoM MOMEeHT BpeMeHMu (B CeKyHaax) ee
CKopocTb 6bina paBHa 3 m/c?

[JononHutenbHas 4acTb

Mpu evinonHeHuu 3a0aHua 9 3anuwume x00, obocHoeaHue peweHuUA U
nosy4yeHHolIli omeem.

9. (3 6anna) Pa3bumTb LUBETHMK NPAMOYrosbHOM dopMbl (OTHOLLEHME CTOPOH 2:3)
Ha 4acTM pasINYHOM naowaan. YKaxuTe pasHbiM LUBETOM MapannenbHble,
nepneHANKYNAPHbIE, CKPeLLMBatOWMeECs OTPE3KN. PaccunTaTb KOJIMYECTBO CaXKEHLIEB
LUBETOB AN1A Kaxaoro cektopa. Opopmutb cxemy LBETHMKA (MOXKHO MCMO/Ib30BaTb
KomnbtoTep). Hanpumep,

I

9TaNoOHbI OTBETOB:



Homep | 2 3 4 5 6 7 8 9
3agaHuA
OTtBer A r r b 5 - 60 8 -

3.D0oHA OLEHOYHDbIX CPeacTB A8 NPOMENKYTOUHOM aTTecTauum (3K3ameH)

Ha Bbino/HEHWE NMMCbMEHHOW 3K3aMeHaLMOHHOM paboTbl N0 MaTemaTuke gaetcs 4
aCTPOHOMMYECKMX Yaca (240 MUHYT).

JK3amMeHauMoHHaA paboTa cocTouT uX 2-X yvacten: obsAsaTenbHOW WU
AONONHUTENbHOMN.

Ob6s3aTenbHana 4YaCTb COAEPXHMT 3aZaHMA MMHMMANbHOrO 06A3aTeNbHOro
YPOBHSA, AOMNONIHUTE/IbHAA YacTb — 60/1ee C/I0XKHble 3a4aHKA.

Mpwn BbINONHEHWMWN 33agaHMIN 06A3aTenbHOM YacTu TpebyeTca nNpeacTaBUTb XO4,
peleHnAa U yKas3aTb MOJIyYEeHHbIA OTBET. 3a MpaBUAbHOE BbINOAHEHMe nboro
3agaHna 13 obasatenbHOM YacTu obyuyatowmiica nonyyaete oaumH 6ann. MMpwu
BbINO/IHEHUWN 3a4aHUA U3 AONOJHUTENBHOM YacTU HeobxoanMmo noapobHo onucaTb
X0, peweHnsa n aatb oTeeT. [1paBUAbHOE BbINOJIHEHWE 334aHUIA AOMNOJHUTENIbHOM
4yacTu oueHmBaetca 3 6annamm nnm 1-2 6annamm 3a YaCTUYHOE peLleHue.

Bannbl, nony4yeHHble 33 BCe BbIMOJIHEHHbIE 3a4aHMA, CYMMUPYHOTCA.

Lkana nepesoda 6annoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxoo0umoe 014 Nony4yeHUss ommemkKu
«3» (yoos.) 6-9

10-14

«4» (xopowo) (He meHee 00H020 3adaHuUs
u3 dornoaHUMesnbHol yacmu)

bonee 14

«5» (omnauyHo) (He MeHee d8yx 3a0aHuli
u3 dornoanHUMesnbHol yacmu)

Ob6pazosamenbHobie pe3yabmameol, nodaexaujue nposepke (3nemeHmol):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.




SK3ameHayuoHHble 3a0aHUA Mo MmamemMmamuke
O6sa3arenbHas 4acTb
Mpu BbinONHEHUMM 3apaHuii 1-12 3anuwiunTe XO0A4 pelleHUA U NONYYEHHbIN
oTBerT.
1. (1 6ann) Bbluncnute: 2sin(m/6)+2cos(m/3)

2. (1 6ann) Ha puCyHKe KUPHbIMU

un

oo

TOYKaMM NMOKa3aHo CyTO4YHOE Ko/in4yecTtBo

]
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0CagKoB, BblNagaswmx B daucte ¢ 7 no 18
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Aekabpa 2001 ropa. Mo  ropusoHTanu
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YKa3blBalOTCA 4YUC/la MmecCAula, NO BEPTUKAIN —
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KO/TN4YeCTBO OCadKosB, BbiMaBLWUX B

—
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COOTBGTCTBVI’OLLI,MVI AeHb, B munnmmetpax. [na 7 8 5 1o 11 12 13 14 15 16 17
HarNAZHOCTU UPHblE TOYKM HA PUCYHKE coeauHeHbl NuHMen. Onpegenute no
PUCYHKY, CKONbKO AHEW BbiNaaano 6onee 2 MUNNIMMETPOB OCaZKOB?
3. (1 6an1) MobunbHbin TenedoH ctonn 16000 pybnen. Yepes HEKOTOpOe BpeMs
LeHy Ha 3Ty moaenb cHu3uam ao 15200 pybneit. Ha ckonbKo NpoLEeHTOB bbina
CHU)KeHa ueHa?
4. (1 6ann)Ha Tapenke 16 nMpoXKKoB: 7 ¢ pbibon, 5 ¢ BapeHbem 1 4 ¢ BuWwHen. KOna
Hayraz BblbMpaeT o4ANH NUPOXKOK. HalanTe BepOATHOCTb TOrO, YTO OH OKAXKeTCA C

BULLHEN.

5. (1 6ann) HaignTe 3HaYeHMe BbipaxeHus log:2 + log, 32

6. (1 6ann) HalianTe KOpeHb YypaBHEHUSA 7-6x=7.

7. (1 6ass) PelunTe HepaBeHcTBO 2**° > 64. B 0TBET 3aNuWNTE HAMMEHbLLEe
NONOXMUTENBHOE YNCNO.
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8. (1 6aan) HaitauTe KopeHb ypaBHenua “X~2 4

9. (1 6ann) Hanaute npousBoaHyo PyHKUMM B Toudke  x=0:
y=%x4 —6x% +7x-1

10. (1 6ans) UBeTHUK, 0pOPMAEHHBIN NO MHAUBUAYANbHOMY 3aKa3y, UMeeT

dopmy umnanHapa. Bbicota uBetHuKa 35 cm, anametp ocHoBaHuA 20 cm. CKONbKO
3eMIn HeoHXoAMMO NPUBECTU, YTOObI LBETHMK OblN 3aN0NHEH NONHOCTbIO. B oTBET
3anuwnTe YNCNo, AeneHHoe Ha 7.

11. (1 6ann) HaiamuTte nnowaab GpuUrypbl, n306parKeHHOM Ha PUCYHKeE
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12. (1 6ann) Teno asmxeTca no 3akoHy S(t)=3t%+5t (m) Hailaute ckopocTb

TéNa 4yepe3 1c nocne Hayana ABUMKEHMUA.
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JononHutrenbHaa 4acTb

Mpu evinonHeruu 3a0aruli 13-16 3anuwume x00 peweHUA U Mosay4YeHHbll
omeem

13. (3 6aana) BbluncanTe naowwanb 3eMan, OTBEAEHHOTO NOA KAYyMby, nepumeTp
KOTOPOro OrpaHuMuMBaloT AUHUKU y=x2-2X-2 1 y=-x’+2. BbinonHute ueptexk. OTseT
AanTe B KBaApaTHbIX MeTpax.

14. (3 6anna) Pewmnte ypasHeHMe sin’x - 2sinx=0. B oTBeT 3aNnWNTE KOANYECTBO
peleHnit, NpuHaanexKawmx npomexyTry [0; 47.]

15. (3 6anna) Haltaute 06BbEM MHOTOrpaHHMKA, N306PaXKEHHOIo Ha PUCYHKe (Bce
ABYrPaHHbIe Yr/bl NPAMbIe).

16. (3 6a11a) NepBbii caaoBoA BbiCaXKMBaeT 126 caxkeHUEeB Ha 5 YacoBs bbicTpee,
yem BTOPOM. CKONbKO Ca)KeHLUEeB 3a 4YaC BbICaXKMBaeT MepBblit €afoBoOA, €Cau
M3BECTHO, YTO OH 3a YaC MOXET BbICaAUTb Ha 5 caxeHueB 6oblie BTOPOro?

3Ta/IOHbl OTBETOB:
Homep 1123 4 |5/6|7] 8 |9] 10 |11]12(13 |14 |15 |16
3apaHuA
OTBer 2(3|5(025|/6|-7|1|-10| 7 |350015|11| 9 |5 | 6 |13







