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1 OBIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI YYEBHOMH
JUCHUIIVIMHBI OOA.04 MATEMATHUKA

1.1 MecTOo IMCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

Vuebnas  gucnumauaa O00J[.04 Marematuka  sSBISIETCS  00S3aTE€IBHOM  YacThIO
obmeobpaszoBarenbHoro 1ukiaa I[TOOII-IT B coorBerctBHm ¢ PI'OC CIIO mo crnenuaibHOCTH
23.02.06 TexHuyeckas 3KCIUTyaTallys OABMXKHOIO COCTaBa KEJIE€3HbIX JOPOT.

Oco6oe 3HaueHKME TUCIUILTMHA UMeeT TIpu hopmupoBanun u pazputuu OK 01 - OK 09.

Kon
Conepxanue
KOMIIETEHIINN
OK 01 Bri6upath ciocoObI pereHust 3a1a4 mpopeCCHOHANBHON AeSITeTbHOCTH

MPUMEHHUTEIIHHO K Pa3JINYHbIM KOHTEKCTaM
Hcnonp30BaTh COBPEMEHHBIE CPEJICTBA [TOMCKA, aHAJIN3Aa U UHTEPIIPETALIUN
OK 02 uHpopmanuu, U UHPOPMAIIMOHHBIE TEXHOJIOTMU JJIsl BBIMOJTHEHUS 33734
pohecCHOHALHON e TEIBHOCTH

[InanupoBaTh W pealn30BBIBATH COOCTBEHHOE MpodeccHOHAIbHOE U
JUYHOCTHOE  Pa3BUTHE, MPEANPUHUMATEIIBCKYIO  JCSITEIbHOCTh B
npodeccuonanbHoil  cdepe, uCHONB30BaTh 3HAaHUS 1O (UHAHCOBOM
IPAMOTHOCTH B Pa3JIUYHBIX )KU3HEHHBIX CUTYAIUAX

OK 04 D¢ dexTuBHO B3aNMOICHCTBOBATH U PadOTATh B KOJUIEKTUBE U KOMaH/IE
OcymecTBiATh  yCTHYO W NHCHBbMEHHYKO  KOMMYHHUKAIIMIO  Ha
OK 05 rocynapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ yueToM ocoOeHHOCTEH
COIIMAIBHOTO U KYJbTYPHOTO KOHTEKCTA

[IposBIATH TpaxkIaHCKO-NATPUOTHUECKYIO MO3HUINIO, JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHHE Ha OCHOBE TPAJMLUOHHBIX OOLIECUYETOBEUECKUX
OK 06 LIEHHOCTEH, B TOM YHCIIE C yYE€TOM TapMOHH3AIMU MEKHAI[MOHATIBHBIX U
MEXPEJIUTUO3HBIX OTHOIIICHUH, MIPUMEHSATD CTaHJapThI
AHTHKOPPYMIIMOHHOTO TIOBEJICHUS

CopeiicTBOBaTh COXpAaHEHHUIO OKPYXAIOIIEH Cpeibl, pecypcocOepexreHHIO,
OK 07 MPUMEHTh 3HaHUSI 00 WM3MEHEHMM KJIMMaTa, NMPUHIUIBI OepeKIMBOTIO
MIPOU3BOJICTBA, Y(PPEKTUBHO NEHCTBOBATH B UPE3BBIUYANHBIX CUTYAITHIX
Hcnonb3oBathk cpenctBa (U3MUECKOM KyJIbTYypbl JJs COXPAaHEHUS U
OK 08 YKpeTIeHUsI 370pOBbsl B Tpolecce MpodeccHnoHalbHON eSTENbHOCTH U
MO//IEpKAHUsI HEOOXOAUMOTO YPOBHS (DU3UUYECKOM MOJTOTOBIEHHOCTH
[Tonb3oBatbes mpodeccnoHaNbHOM TOKYMEHTAIlMel Ha TOCylapCTBEHHOM
Y MHOCTPAHHOM SI3BIKaX

OK 03

OK 09

1.2 Heapb u miianupyembie pe3yabTaThl 0CBOCHHUS JUCHUILIHHBI
B pamkax mporpammbl y4eOHOH AUCHUIUIMHBI OOYYAIOMIMMHUCS OCBAaWBAIOTCS JIMYHOCTHBIC
(JIP), metanpenmetnsie (MP) u mpenMeTHbie pe3ynbTaThl 6a30Boro u yrayoneHHoro yposaei (I1P6)
u (ITPy) B cootBetcTBUM ¢ TpeboBanussMu OI'OC cpennero obmiero odpazoBaHus.

Koppt [InanupyemMsble pe3yapTaThl OCBOEHUS JUCLMILIMHBI BKIOYAOT

JIP 05 CdopmMupoBaHHOCTH OCHOB CAMOPA3BUTHSI U CAMOBOCITUTAHHS B COOTBETCTBHH C
00IIIeYeIOBEUeCKUMHU  TICHHOCTSIMH M HJIeajlaMd  TPaXXJaHCKOTO OOIIecTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON, TBOPUECKON U OTBETCTBEHHOM
NeSATeIIbHOCTH;

JIP 06 TOJIEPAHTHOE CO3HAHME U TOBEJICHHUE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTUMH JIIOABMH, JIOCTUTaTh B HEM




B3aMMONOHUMAHUS, HAXOIUTh OOIMMe TeNM U COTPYAHUYATh JJIs UX
JNOCTUXKEHHS, CIIOCOOHOCTh  TPOTHBOCTOSNTH  HACOJOTHH  DKCTPEMHU3MA,
HallMOHAIN3Ma, KCeHO(POOHH, NUCKPUMUHAIIMN TI0 COIMATBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIMOHAJIBHBIM MpPU3HAKAM W JAPYTMM HETAaTUBHBIM COLIMAJIbHBIM
SIBJICHUSM;

JIP 07

HAaBbIKM COTPYJHMYECTBA CO CBEPCTHMKAMH, JETbMH MJAJLIEr0 BO3pacTa,
B3pOCJIBIMH B 00pa3oBaTeibHOW, OOIIECTBEHHO  TOJE3HOH,  y4eOHO-
HCCIIEIOBATENIbCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIbHOCTH;

JIP 08

HPaBCTBEHHOE CO3HAHHE M TIOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIECUEITOBEUYCCKUX
IIEHHOCTEH;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE caMO00pa30BaHUIO, Ha
MPOTSDKEHUM  BCEM  JKM3HU; CO3HATEJIBHOE OTHOUIEHHWE K HENPEephIBHOMY
00pa30oBaHHUIO KaK YCIOBHUIO YCIEHIHOW Mpo(decCHOHAIbHOM W OOIIeCTBEHHOMN
NeSTeIbHOCTH;

JIP 10

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIECTBEHHBIX OTHONICHUH;

JIP 13

OCO3HaHHbIM BbBIOOp Oyaymel mnpodeccu U BO3MOMKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHONICHHE K MPO(eCcCHOHATBLHON
NEeSTeIbHOCTH KaK BO3MOKHOCTH YYaCTHsl B PEIIEHUM JIMYHBIX, OOLECTBEHHBIX,
roCy/IapCTBEHHbIX, OOIIIEHAIIMOHATIbHBIX MPOOIIEM.

MP 01

YMEHHE CAMOCTOSTEIbHO ONIPENEIATh LN IEATEIbHOCTH U COCTaBIATH ILIaHBI
JNEATEIbHOCTH;  CAMOCTOSITEIBHO  OCYIUECTBJIATb,  KOHTPOJIHMPOBaTb U
KOPPEKTUPOBATh JEATEIbHOCTh; HCIIOIb30BAaTh BCE BO3MOJKHBIE PECYpPCHI UL
JNOCTHIKEHMSI IIOCTABJIICHHBIX LEICH W pealu3alid IUIAHOB JEATEIbHOCTH;
BBIOMPATH YCHEIIHBIEC CTPATETHH B PA3JIMYHBIX CUTYaIUsX;

MP 02

yYMEHHUE MPOAYKTUBHO OOINATHCS U B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NESATCIIbHOCTH, YYHUTHIBATH MO3WUIUU JPYTUX yYACTHUKOB JICSATCILHOCTH,
3¢ pexTUBHO pa3peniaTh KOHMIUKTHI;

MP 03

BJIa/ICHUE HAaBbIKaMU I03HABATEIbHOM, yUeOHO-UCCIIEI0BATENBLCKON U POEKTHON
NesITeIbHOCTH, HAaBbIKAMU pa3pelleHus MpoodiieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEILBHOMY ~ MOMCKY METOJOB  pEHIeHMs] MPaKTUYECKUX  3ajad,
IIPUMEHEHHIO Pa3JINYHbIX METOJI0B IIO3HAHMSI,

MP 04

TOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-
MO3HABATENBHON JEITeTbHOCTH, BJaJIeHUE HABBIKAMU MOTYyYeHHUS HEOOXOAMMON
vHpOpMaluid W3 CIOBapeil pa3HBIX THUIIOB, YMEHHE OPHEHTHUPOBATHCS B
pa3NMYHBIX ~ HCTOYHMKAX  HWHPOpMAIMHM,  KPUTHYECKH  OLEHUBATh U
WHTEPIPETHUPOBATH NHPOPMAIIHIO, TOTYIAEMYIO U3 PA3JIMYHBIX HCTOYHUKOB;

MP 05

YMEHHE MHCIIONb30BaTh CPEJICTBA HMH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
texHosoruil (manee — MKT) B pemeHMM KOrHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHU3alMOHHBIX 337a4y € COOJIOJEHUEM TpeOOBaHUI APrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus, MPaBOBbIX M 3TUYECKUX HOPM,
HOpM HMH(OPMAIIMOHHON 0€30MaCHOCTH,

MP 07

YMCHHUEC CaMOCTOATCIbHO OUOCHWBATH W IMPUHHUMATL PCHICHUA, OIMPCACIIAIOIINC
CTPATCTUIO ITOBCACHUS, C YUCTOM I'PAKJAAHCKUX U HPABCTBCHHBIX HCHHOCTeﬁ;

MP 08

BJIAZICHUC SA3BIKOBBIMH CPEACTBAMU — YMCHUEC ACHO, JIOTUYHO M TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUS, UCIIOJIB30BATh aICKBATHBIC A3BIKOBBIC CPCIICTBA,

MP 09

BJIaJICHUC HaBbIKaMH IM03HABaTEILHOMI pe(bneKcm/I KaK OCO3HaHUA COBCPIIACMBIX
,Z[CflCTBHfI " MBICIIMTCIIBHBIX MIPOUCCCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ, T'paHuI]
CBOCTO 3HAHHUA W HCE3HAHHA, HOBBIX IIO3HABATCJIBHBIX 3ada4 W CPEACTB HX
JOCTHIKCHHUA.

ITP6 01

c(OPMHPOBAHHOCTh MPEACTABICHUH O MaTeMaTUKe KaK YacTh MHPOBOU
KyIbTYpbl UM MECT€ MaTeMaTUKH B COBPEMEHHOW NMBMJIM3ALMU, CHOco0ax




OIMMCAHUS SBJICHUMN PEAJIBHOI0 MHUpa HA MaTEMAaTHYCCKOM SI3BIKE,

I1P6 02

c(OPMUPOBAHHOCTh ~MPEJCTABICHUNA O MAaTeMaTHYECKUX TMOHATHUAX Kak
BAKHEUIIINX MAaTEeMaTHYECKUX MOJEINSX, MO3BOJISIIONIUX OMHUCHIBaTh U M3y4aTh
pa3HbIE MPOLECCHl U SBICHHS; MOHUMAHHE BO3MOMXKHOCTU AKCMOMATUYECKOTO
IIOCTPOEHHUS MATEMATHYECKUX TEOPHIl;

ITP6 03

BJIAACHUC MCTOAAMHU OOKA3aTCJIbCTB W aJITOPUTMOB pPCHICHUA, YMCHUC HX
IIPUMCEHATH, IPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUSA 3a1a4,

I1P6 04

BJIAJICHUE  CTAHJAPTHBIMM  IIPUEMAaMU  PCEIICHHUA  PALMOHAIBHBIX U
UPPAalMOHAIBHBIX,  II0KA3aTEIbHBIX,  CTEHNEHHBIX,  TPUTOHOMETPHUYECKHUX
YPaBHEHUHN U HEPABEHCTB, UX CUCTEM; MCIIOJb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM, B TOM YHCJE AJIS ITOMCKA IIyTH PELICHUS W WIUIIOCTPALUU PEIICHUS
YPaBHEHUH U HEPABEHCTB;

I1P6 05

C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX HOHATHUAX, HACAX U METOJaX
MaATCMaTHYCCKOI'oO aHajIin3a,

I1P6 06

BJIAJICHUE OCHOBHBIMU IIOHATUSAMM O IUIOCKMX W  IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (UTypax, HX OCHOBHBIX CBOMCTBaxX; C(OPMHUPOBAHHOCTD
YMEHHsI pacro3HaBaTh TreoMeTpudeckue (Urypbl Ha 4YepTelkax, MOJENAX U B
peaTbHOM MHUpE; MPUMEHEHUE W3YYCHHBIX CBOHCTB I€OMETpUYECKHX (Uryp u
dbopMyn s pelleHuss TeOMETPHUYECKHX 3aJady W 33Jad C MPaKTUYECKUM
COJICpKAHUEM;

I1P6 07

c(OPMHPOBAHHOCTh TPEJCTABICHHA O TIPOLECCaxX W SBJICHUSAX, HMMEIOLINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHDE,
OCHOBHBIX IOHATHSX 3JIEMEHTAPHON TEOPUHM BEPOSTHOCTEM; YMEHUN HAXOOUTh U
OLIEHUBAaTh BEPOSATHOCTH HACTYIUIEHUS COOBITMH B HPOCTEHIIMX MPaKTHYECKHX
CUTYallUsIX ¥ OCHOBHBIE XapaKTEPUCTUKU CIyYalHBIX BEINYHH,

I1P6 08

BJIa/ICHUE HABBIKAMHU HCIOJB30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPHU
pelIeHuN 3a/1ay;

1Py 01

C(OPMHUPOBAHHOCTh IPEJACTABICHUA O HEOOXOIMMOCTH JO0KA3aTeNIbCTB MpU
O00OCHOBAaHMM MAaTEeMAaTUYECKUX YTBEPKICHUH M POJIM AKCHUOMATHKU B
IIPOBEJICHUU IEAYKTHUBHBIX PACCYXKICHMI;

[1Py 02

c(OpMUPOBAHHOCTh TOHATUHHOIO ammapaTa MO OCHOBHBIM paszfejiaM Kypca
MaTeMaTHKHU; 3HAHUM OCHOBHBIX TeopeM, (opMysl W yMEHHUS MX HPUMEHSTH;
YMEHHS JI0Ka3bIBaTh TEOPEMBbl U HAaXOJUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS
3ajay;

[1Py 03

c(hOpMHUPOBAHHOCTh YMEHUW MOJEIMPOBATh pEalbHBIC CUTYaIlMH, UCCIIEI0BATH
IOCTPOEHHBIE MOJIEIN, HHTEPIIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTaT;

[1Py 04

c(OPMHUPOBAHHOCTh MPEJICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOTO
aHalnM3a M MX CBOWCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaThb IIOBEICHUE
(GyHKIUH, MCMONb30BAaHUE IIOJIYYEHHBIX 3HAHUM JJI1 ONMCAHUA W aHaJIM3a
peanbHbIX 3aBUCUMOCTEN;

I1Py 05

BJIAJICHUE YMEHUSIMH COCTABIICHUS BEPOATHOCTHBIX MOJIEJIEH O YCIOBHIO 3a/1a4U
U BBIYMCJICHUS BEPOATHOCTU HACTYIUIEHUS COOBITMH, B TOM 4YHCIE C
pUMEeHeHUeM (popMyn KOMOWHATOPUKM U OCHOBHBIX TEOPEM TEOpUHU
BEPOSITHOCTEM; UCCIIEIOBAHUS CIIyYalHbIX BEJIMYHH 10 UX PACIPENCIICHHUIO.




2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JIJUCIIUTILIINHBI

2.1 O6beM yueOHOM NTUCIMIUIMHBI U BUIBI YI€OHOH PabOTHI

Bunx yuebnol paboThl OO0Bem B "acax
O06bem oOpa3oBaTeIbHON TPOrpaMMbl YI€OHON JUCITUTITMHBI 351
B T.4. B (pOpMe MpaKTUIECKOM MOATOTOBKH 24
BT. 4..
TEOPETHYECKOE 00yUeHre 210
MPAKTUYECKUE 3aHATUS 24
caMOCTOsATeNIbHAs paboTa 117

[TpomesxyTounas arrecrauus B popme:
muddepennmpoBanHoro 3auera (1 cemectp)
sK3ameHa (2 cemecTp)




2.2 TemaTtnyeckuil miIaH U COAEpKaHUE YUeOHOM TUCIUTUINHBI

Haumenosanue
pa3zienoB U TeM

Conepxxanue yueOHOTO MaTepraia U pOpMbI OpraHU3aLUH
NeSITeTLHOCTH 00YUJaIOMIMUXCsl

OOmneM, akan. u/
B TOM YUCJIC B
dhopme
MPAaKTUYECKON
MOJIFOTOBKH, aKaj
q

Konap! komnereHmm u
JIMYHOCTHBIX
pe3yIbTaTOB,
(hopMHUpPOBAHHIO
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT POrPAMMBI

Kox OK

Kon
[TPG/TIPy

1

2

3

4

5

Tema 1
PasBurue moustus o
quciie

JunakTuyeckue eIuHULIbI, COJIEpKaHNE

14

1 Beenenue

MaremaTtrka B HayKe, TEXHUKE, JKOHOMHUKE,
WH()OPMAIIMOHHBIX TEXHOJIOTHUAX U MPAKTHUYCCKON
JCATCIIBHOCTH. ]_ICJII/I 1 3a1a9n I/I3y‘~ICHI/I$I MaAaTCMAaTUKU HpI/I
OCBOEHHUH CIIELIHAIBLHOCTH.

Pa3zBuTne oHATHA O UHCIIE

Harypanbnblie, ienble 1 paluOHAJIBHBIE YHCIIA.
[HelictBurenpHble uncia. Moaynb 4yncia U €ro CBOMCTBA.
CBolicTBa YuceNl U CUCTEM CUUCIIEHHUS, IEJIMMOCTH U
Moayseit unces. CBOMCTBA CTENEHEN U KOPHEH.

2

2 IIpo1eHThI U PONOpLUN

3 IIpubnukeHHOe 3HaYeHUE BETMYMHBI U MOTPETHOCTH
npuOIKeHnH (a0COI0THAS U OTHOCUTEIIbHAS)

4 KoMIeKCHbIE Yrciia

BBoHbIe 3aMeuaHus OTHOCHTEIBHO JaIbHENUIIIETO
pacmMpenust NoHATHs yncaa. OnpeneneHne KOMILUIEKCHBIX
ymceln. Anredpandeckast popma KOMILIEKCHOTO YHCIa.
JelicTBUs Ha/l KOMIUIEKCHBIMU YUCJIaMH B
anreOpandeckoil popme. Pemenre kBaapaTHbIX
YpaBHEHUM.

5 UncnoBble MHOKECTBA

XapakTepucTU4eckoe CBOMCTBO, DIIEMEHT MHOXKECTBA,
MycToe, KOHEUHOe, OeCKOHEeUHOEe MHOKeCcTBO. CIocoOb!
3a1aHus MHOXKeCTB [logMHOXKecTBO. OTHOIEHUS
MIPUHA]JICKHOCTH, BKIIFOUEHUS, paBeHCcTBa. Onepauy Hal

JIP 05-JIP 09, JIP 13
MP 01 - MP 05,
MP 07 - MP 09

OK 01-OK
04, OK 08,
OK 09

OK 01-OK
05, OK 08

I1P601,
[1P602

OK 01-OK
04, OK 08,
OK 09

I1P601
I1P602
[1Py03

[1P601,
11P602




mHOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6ecKkoHEUHbIE,
CUETHBIE U HECUETHbIC MHOXKECTBA. OTPE3KH U UHTEPBAJIbI
Ha YHCIOBOM OCH.

2

w

B TOM YHUCJIC IPAKTUICCKUX 3aHATHI

SN

[IpakTuueckoe 3austue |

ApudmeTndeckue NeHCTBUS HAl YHCIaMU, CPAaBHEHUE
YUCJIOBBIX BBIPAKEHUM.

Haxoxaenne npuOIMKeHHBIX 3HAYCHUH BETUYHH U
MOTPEITHOCTEH BhIUMCICHUH (a0COTIOTHON 1
OTHOCHUTEIILHOM ) ITPH PENICHUN PO(ECCHOHATBHBIX 3a71a4

[IpakTuueckoe 3ansatue 2
[IporeHTs! 1 TPONOPITH B IPOGECCHOHATBHBIX 3a/1a9aX

CamocrosiTenpHas paboTa 00yJaromuxcs

IToBTOpEHME METOIOB PELLIECHUS JIMHENHBIX U KBaJPaTHBIX
YpaBHEHUH U HEPABEHCTB.

OcHoBHas Teopema apudmetruku. OCTaTKU U CPaBHEHUSL.
Anroputm EBknnna. Kuraiickas teopema 06 ocraTkax.
Mauas teopema depma. q-MUHBIE CUCTEMBI CUMCIICHUS.
OyHKuMs Dilnepa, YUCIIO U cymMMa JIenuTeneit
HaTYpaJIbHOTO YHCIIA.

OK 01 -
OK 09

OK 01-OK
04, OK 08,
OK 09

OK 02-OK
04, OK 08

TIP601
I1P602
TPy03

Tema 2
IToBTOpEeHME
IJIaHUMETPUHU

JlniakTHyecKne eqUHUILIbI, COACPKaAHUE

1 TpeyronsHuKH

DopMysl U1 HaXOXKACHUS IIIOLAAN TPEYTOIbHUKA;
CBOICTBa MeuaH, OMCCEKTPUC TPEYTOJIbHUKA;
METPUYECKUE OTHOILIEHUS B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE; METPUUYECKNE OTHOIIECHUS B
PaBHOCTOPOHHEM TPEYTOJIbHUKE; (POPMYIIBI AJIs
BBIUMCJICHHSI paJAMyCOB BIMCAaHHON U ONHMCAaHHOU
OKPYKHOCTEH; TEOpEMbl KOCUHYCOB, CHHYCOB, UX
CJICAICTBHUS; TOJOOME TPEYTrOJIbHUKOB.

2 YeTbIpexyroabHUKH
@DopMyIIbl I BBIYMCICHUS TUIOIIAIEH BBITYKIOTO
YEThIPEXYroJbHUKA, MApaIeIOrPaMMa, NPSIMOYTOJIbHUKA,

JIP 05-JIP 09, JIP 13
MP 01 - MP 04,
MP 07 - MP 09

OK 02-OK
04, OK 08

I1P6 06




pomOa, KBajpaTa, Tpaneluu; CBOMCTBO JUAaroHaeH
napasuiesiorpaMma, IpsiMoyroJibHUKa, poM0a, KBaapara;
(dbopMyITBl paAyCOB, BIIMCAHHOMN W OMMCAHHOMN
OKPYKHOCTEH JJI YEThIPEXYTrOJIbHUKA; YCIOBHS
CyILLIECTBOBAHUS BIIMCAHHOW U OIIMCAHHOW OKPY>KHOCTH
JUIS1 YETBIPEXYTOJIbHUKA.

3 OKpYXHOCTh
OnpeneneHus: OKPY>KHOCTH, IMaAMETPa, XOP/Ibl,
KacaTelIbHOM,

2

CEeKYIIIEeH; CIy4yau B3aUMHOTO PACIIONIOKEHHS IBYX
OKPYKHOCTEH; (GOPMYIIBI ISl BBIYUCICHUS AJTUHBI
OKPYXKHOCTH ¥ JTyTH; (POPMYIIBI JIJIsl BBIYUCIICHUS TUTOIIA TN
KpyTa, CEKTOpa, CETMEHTA; CBOMCTBA KaCATEJIbHOM;
CBOMCTBO CEKYILIEH M KacaTelIbHOM; CBOMCTBO CEKYIIHUX,
MIPOBEJICHHBIX W3 OJIHOW TOYKH; CBOMCTBO XOP,
MEPECEKAIOIINXCS B KPYTe; OMPE/IEICHUS BIIMCAHHOTO,
LEHTPAJIBHOIO YIJIa; YIOJl C BEPIIMHONW BHYTPH Kpyra, yroi
C BEPIIMHOM BHE KPYra; yroJl MeKy KacaTeIbHOU U
XOPJIOH.

CamocTrosTrenbHas paboTa 00y4yaronuxcs
IToBTOpenue popmyn

Tema 3
[IpssimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

JlniakTHyecKue eqUHULIbI, COAEPKaAHUE

14

1 AKCHOMBI CTEPEOMETPHUH U UX CIEACTBUS
OcHoBHbIE GUTYPHI B IPOCTPAHCTBE, UX 0003HAYCHUSI.
PacnonoxeHne npsiMbIX U MIIOCKOCTEN.

2 TlapaminenbHOCTD NMPSIMOM U TwIOocKoCTU. [TapamiensHOCTh
IIJIOCKOCTEN
[TapamiensHOE TPOEKTUPOBAHKE

3 IlepneHuKyIApHOCTD NPSIMOM U TIJIOCKOCTH
VYron Mexay npsMoi U IIIOCKOCTbi0. OpTOroHaNbHOE
MIPOEKTUPOBAHUE.

4 TeopeMa 0 Tpex NEPIEHIUKYIIIpax

N

S JIByrpaHHBIN yrou
Yrois Mexay MI0CKOCTAMU. [lepnen auKyIsipHOCTD

JIP 05-JIP 10, JIP 13
MP 01 - MP 04,
MP 07 - MP 09

OK 02-OK
04, OK 08

I1P6 02,
I1P6 03,
[TPy 02




IIJIOCKOCTEH.

6 KontponbHas padota «IIpssMble U TUIOCKOCTH B 2 OK 02-OK | ITP6 02,
MIPOCTPAHCTBE» 04, OK 08, | ITP6 03,
OK 09 ITP6 06
[1Py 02
B TOM YHUCJIE€ IPAKTUYECKUX 3aHATUI 2
[IpakTuueckoe 3anarue 3 2 OK 01- OK | ITP6 02,
Pemenue 3anau «lIpsimMbie v MIIOCKOCTH B apXUTEKTYpE U 04, OK 06- | ITP6 03,
CTPOUTEJILCTBE, HA JKEJIE3HOJOPO)KHOM TPAHCIOPTE» OK 09 I1P6 06
CamocrosiTenbHas paboTa 00yJaronuxcs 7 OK 02 — [1Py 02
TpexrpaHHblil 1 MHOTOrpaHHbIN yroi. CBolcTBa MIOCKUX OK 04, OK
yIJIOB 08
1 2 3 4 5 6
MHOTOrpaHHOro yria. CBOHCTBa IJIOCKUX U JABYTPaHHBIX
YIJIOB TPEXTpaHHOTO yriia. TeopeMbl KOCHHYCOB H
CHHYCOB JJIsl TPEXTPaHHOIO yIJIa.
Tema 4 Jlu1akTHYeCKUe eIMHUIIbI, COJIepKaHHUe 12
Koopaunats! u 1 [IpsimoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE 2 JIP 05-JIP 09, JIP 13 OK 02-OK | ITP6 01,
BEKTOPHI B dopmyna pacCTOSHUS MEXKIY IByMs TOUKAMHU, CEPEAUHBI MP 01 - MP 05, 05, 0K 08 | IIPG 02
MIPOCTPAHCTBE OTpe3Ka, JCJICHHs OTPE3Ka B JAHHOM OTHOIIICHUH. MP 07 - MP 09 T1P6 08
2 BexTopsl 2 OK 01-OK | IIPy 01
Monyns BekTopa. PaBeHCTBO BeKTOpOB. JleiicTBUS HAl 04, OK 08 | ITPy 02
BEKTOpaMH B BEKTOPHOMU (opMe (CII0KEHUE, Pa3HOCTb
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4rcio). PasmoxkeHue
BEKTOpa 10 HAIPaBJIECHUIM
3 Koopaunats! BekTopa. JlelicTBUS HaJ BEKTOpaMU B 2
KOOpJAMHATHOH (opme
4 Yron mexy 1Byms Bekropamu. CkansipHOe 2
NPOM3BEICHUE BEKTOPOB
IIpoeknust BEKTOpa Ha OCh.
5 KonrtponbHas padora «KoopanHaTsl 1 BEKTOPHI B 2
IPOCTPAHCTBE)
B TOM YHUCJIE€ IPAKTUYECKUX 3aHATUI 2
[IpakTnueckoe 3andarue 4 2 OK 01-OK | IIP6 01,
BekTopHOe IpocTpaHCTBO B MPOQeCcCHOHANBHBIX 3a/1a4ax 04, OK 06- | ITP6 02




OK 09 TPy 01
CamocrosTenbHas paboTa 00yJaronuxcs 6 OK 02 —OK | ITPy 02
YpaBHeHue MI0cKoCTH. Y paBHeHUe cepbl. Dopmyna 04, OK 08
paccTosHUs OT TOYKH J10 IIocKocTH. CriocoObl 3aAaHus
IIPSIMOM yPaBHEHUSIMU.
Pemienue 3a1a4 u 10Ka3aTeabCTBO TEOPEM C TOMOIIIBIO
BEKTOPOB U METOJJOM KOOPJIMHAT. DJIEMEHThI FEOMETPUU
macc.
Tema 5 JlntakTHyecKue equHULIbL, COAEPKAHUE 34
OcHOBBI 1 Pagnannas mepa yria BpamarenbHoe IBHKCHHE. 2 JIP 05-JIP 10, JIP 13 OK 01-OK | ITP6 03,
TPUTOHOMETPUHU UucioBasi OKpY>KHOCTh Ha KOOPJAMHATHON IJIOCKOCTH MP 01 - MP 05, 04, OK 08 | ITP6 04,
2 Tpuronomerpuueckue GyHKIIMU YUCIOBOTO U YIIIOBOTO 2 MP 07 - MP 09 [TPy 01,
apryMEeHTOB [TPy 02
1 2 3 4 5 6
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YUCIIa, UX
cBoiictBa. Ta0iuia 3HAYEHUIA.
3 OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA 2 OK 01-OK | ITP6 03,
4 ®opmyIbl NpUBEICHUS 2 04, OK 08 | ITP6 04,
5 Cunyc, KOCHHYC M TAHT'€HC CYMMBI M Pa3HOCTH JBYX 2 [1Py 01,
YTJIOB [1Py 02
CHHYC M KOCHHYC JBOMHOIO yria
6 OYHKIINH, UX CBONCTBA 2 OK 01- OK | ITP6 03,
CniocoOsI 3a1anus QyHKITUH. 09 I1P6 04,
[1PG 05,
[TPy 01,
[1Py 02
7 Meron MHTEpBAJIOB 2 OK 01-OK | ITP6 03,
8 ObpaTHbIe (QYHKIIMHU, UX CBOMCTBA 2 04, OK 08 | ITP6 04,
9 Tpuronomerpuueckue GyHKIINHU, UX CBOMCTBA U 2 [Py 01,
rpaduku [TPy 02
10 IlpeobpazoBanue rpaduKOB TPUTOHOMETPUUYECKUX 2
byHKIMI
11 O6paTHBIE TPUTOHOMETPUYECKUE PYHKITUI 2
12 TIpocreiinine TPUrOHOMETPUUYECKUE YPABHEHHSI 2
13 IIpocreiimne TPUroHOMETPUUYECKHNE HEPABEHCTBA 2




14 CniocoObl penieHrs TPUrOHOMETPUIECKUX YPaBHEHHH

15 Cuctembl TPUTOHOMETPUUYECKUX YPABHEHUI 2
16 KonTtponbhas pabota «OCHOBBI TPUTOHOMETPUH. 2
Tpuronomerpudeckue GyHKIHN
B TOM YHCJIE IPAKTUYECKUX 3aHATUN 2
[IpakTuyeckoe 3aHsTHE 5 2 OK 01- OK | ITP6 03,
OnucaHue Mpor3BOJACTBEHHBIX MPOIIECCOB C MOMOIIBIO 09 IT1P6 04,
rpaduKoB PYHKIHI [Py 01,
CamocrosTenbpHas padora 00yJarImuXxcs 17 OK 01-OK | ITPy 02
OyHKIMY «1po0OHas 4acTh YUCIIa» Y={X} U «1leJas 4acTh 04, OK 08
qucia» y = [x].
Pemenne TpuroHOMETpU4ECKUX YPAaBHEHUI U HEPABEHCTB
1 2 3 4 5 6
Tema 6 JlunakTruueckue eqUHMIIBI, COACpKAHHE 22
[IpousBoaHas 1 TlocnenoBaTeIbHOCTH U UX MPEIET 2 JIP 05-JIP 09, JIP 13 OK 01-OK | ITP6 01,
byHKINH, e Croco0bI 3a1aHNs ¥ CBOMCTBA YHCIOBBIX MP 01 - MP 05, 04, OK 08 11P6 05,
MIPUMEHEHHUE nocienoBarenbHocTel. [lonstue o npenene MP 07 - MP 09 [TPy 02,
nocienoBareabHOCTH. CylllecTBOBaHHUE Mpeiesa [TPy 03,
MOHOTOHHOM OIPaHUYEHHOM IOCIIET0BATENBHOCTH. I1Py 04
CymmupoBaHue nocienoBaTesnbHocTe. beckoneuHo
yOBIBaroI[asi reOMeTprUYecKast Iporpeccus 1 ee cyMmma.
beckoHneuHO Masibie 1 GECKOHEUHO OO0JIBIINE YHCIIOBbIE
NIOCJIE0BATENBHOCTH
2 Ilpenen pyHKIUU 2
[ToHsiTHE O HENIPEPBIBHOCTU (YHKIIUU.
3 [IpousBonHas GyHKIUH, €€ GU3MUECKUN CMBICTT 2
[Tpon3BoaHBIE CyMMBI, pA3HOCTH, IPOU3BEACHNU,
yacTHOTO. [I[pon3BOoAHbIE OCHOBHBIX 3JIEMEHTAPHBIX U
TPUTOHOMETPUUYECKHUX (DYHKIUH.
4 I'eoMeTPUYECKHIT CMBICT TPOU3BOTHOM 2 OK 01-OK | ITP6 01,
YpaBHeHUe KacaTelbHON K rpaduKy (HYHKIIHH. 04, OK 08 | ITPG 05,
5 [IpumeHeHne MPOU3BOIHON K HCCIeI0BaHUIO (DYHKIUI 2 [TPy 02,
(Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, HanOOJIbIIEE U [1Py 03,
HauMEHbIlIee 3HaYeHNe QYHKIINN) [TPy 04




6 IIpon3BoHas CIOKHON PYHKIUHU (KOMIO3ULIUU 2
yHKIHIN)
7 Bropas mpou3BoAHAas1, €€ TEOMETPUUYECKUH U 2
($u3n4ecKuil CMbICIT
8 [IpuMeHeHue MPOU3BOIHON K UCCIIEIOBAHUIO Ha 2
BBITTYKJIOCTh M TOYKH Tepernda rpaduka GyHkimm
9 Konrtponbnas padora «I[IpousBoanas GpyHKIUYU U e 2
IPUMEHEHHUE»
B TOM YHCJIEC IPAKTUIECKUX 3aHATUI 4
[IpakTrueckoe 3aHsaTHE 6 2 OK 01- OK | ITP6 01,
@u3nYecKuil CMbICII TPOU3BOIHOM B MPOPeCCHOHATBHBIX 04, OK 06- | ITP6 05,
3aJja4ax TeXHOJIOTUYECKOT0 MPOQIIs OK 09 [TPy 02,
[IpakTuueckoe 3ansarue 7 2 [1Py 03,
Haxo’xeHue onTuManbHOro pe3yJibTaTa B 3ajauax [1Py 04
TEXHOJIOTHYECKOTO MPOGUIIS
CamocTtosTenbHas paboTa 00yJaronuxcs 11 OK 01-OK | ITP6 01,
[IepBrlii 1 BTOpOI1 3aMeydaTenbHbIE IPEEIIbI 04, OK 08 | ITP6 05,
[IpaBuno Jlonurans. [TPy 02,
[ToaroroBka k nuddepeHupoBaHHOMY 3a4eTy [1Py 03,
[Py 04
Tema 7 JlnakTHYeCcKue eAMHHMIIBI, COJCPKAHIE 30
MHoOrorpanHuKku u 1 Muororpannuk. IIpu3sma, ee cocrasistomue, cE4eHUE. 2 JIP 05-JIP 10, JIP 13 OK 01-OK | ITP6 01,
TeJa BpalleHus [Ipsimas 1 npaBUIbHAS TPU3MBI. MP 01 - MP 05, 04, OK 08 | ITP6 06,
2 Mapannenenunes, Kyo 2 MP 07 - MP 09 TPy 02,
Ceuenue ky0a, mapaiienenurnesa. [TPy 03
3 [Mupamuia, ee COCTaBIISAIONINE, CEUCHHE. 2
ITpaBuibHas nupamuaa. Y cedeHHasi upaMua
4 BokoBas 1 MoJTHAs IOBEPXHOCTH MTPHU3MBI, THPAMUIBI 2
5 Cummerpus B KyOe, napaijenenurnene, npusme, 2
nUpaMujie
6 IIpaBuIbHBIE MHOTOTPAHHUKHI 2

Teopema Ditnepa. JIBOMCTBEHHOCTh TPAaBHIIBHBIX
MHOTOTPAHHUKOB.




7 LlmimHIp, €ro COCTaBIIAIOLINE.
Ceuenue nununapa

8 Konyc, ero cocraistoniue. 2

CedeHue KOHyca

9 YceueHHbIi KOHYC. 2

CeueHne yceueHHOro KOHyca

10 lap u cdepa, ux ceueHus. 2

11 O6BeMBbI MHOTOTPAaHHUKOB, IIWJIMHPA U KOHYCA 2

[Honsarue 06 o6veme Tena. OTHOMIEHHE 00BEMOB

IMOAOOHBIX TEIL.

12 Ilnomaau noBepxHocTel muIuHApa U Konyca. O0bemM 2

nrapa, miomaab ceps

13 KonTtposbHas paboTta « MHOrOrpaHHUKH U Tella 2

BpaILleHUs»

2 3 5) 6

B TOM YHCJI€ TPAKTHUYECKUX 3aHATUN 4

[IpakTruueckoe 3ansaTue 8 2 OK 01- OK | ITP6 01,
[Tnomanu nmoBepxHOCTEM KOMOUMHUPOBAHHBIX 04, OK 06- | ITPO 06,
T€OMETPUYECKUX TEI OK 09 [1Py 02,
[IpakTuueckoe 3ansarue 9 2 [1Py 03
Pacyer 00beMa BMECTHMOCTH BEIIECTB

CamocrosiTenbHas paboTa 00yJaronuxcs 15 OK 01-OK

Teopema Menenas mis rerpadapa. [locrtpoenue ceuenui 04, OK 08

MHOT'OIPAaHHUKOB METOI0M cienoB. LleHnTpanbHoe
npoektuposanue. [loctpoeHne ceueHnii MHOrOrpaHHUKOB
METOJIOM MTPOEKIIUH.

Bunaer tetpasapos. OpToneHTpUYECKHil TETpa’Ip,
KapKacHBIM T€Tpa’Ap, PABHOTPAHHBIN TETPAdIP.
[IpsimoyronbHbI TeTpasap. Meanansl U OuMeInaHbl
TeTpadapa.

JoctpanBanue TeTpasapa 10 napauleIenuIea.
Pa3BepTkn MHOrOrpanHuka. Kparuaimue nytu Ha
IIOBEPXHOCTU MHOTOI'PAHHHUKA.

DneMeHTH chepuieckoit reomerpuu. Konndeckue




CeueHHUsL.
KacarenbHble npsiMble U IJIOCKOCTU. BriricanHble 1
onucanublie chepsl. Kacatommecs cheprl. KomOnnamum
TEJI BPALCHHUS.

Tema 8 JlntakTHyecKue equHULIbL, COAEPKAHUE 18
HHuTerpanbHoe 1 ITepBooOpasnas GpyHKIUU 2 JIP 05, JIP 08, JIP 10, OK 01-OK | ITP6 01,
uermcnenne 2 HeonpeaeneHHbI HHTETPa, €ro CBOMCTBA 2 JIP 13 04, 0K 08 | I1P6 05,
’ MP 01, MP 03 - MP 05, [TPy 02,
3 MeTo/ b1 BEIYHMCIICHUS HEOIIPEIeJICHHOT'O HHTerpalia 2 MP 07 - MP 09 TPy 03,
(MeTo/ HENOCPEACTBEHHOI'O UHTETPUPOBAHUS, METO/ TPy 04
BBEJICHHSI HOBOM ITEPEMEHHOM )
4 Onpenenennslii uaTerpan. @opmyna Herotona— 2
JleliOHuIIa
5 MeTobl BEIYMCIICHUS ONPEIeIEHHOTO HHTerpaia (MeToy | 2
HEMOCPEJICTBEHHOTO MHTETPUPOBAHMUSI, METO]1 BBEJICHUS
HOBOW NIEPEMEHHOIN)
6 [IpumeHeHue onpeeieHHOro HHTerpaa Jiis 2
HAaXO0’KJICHUS IIJIOIA I KPUBOJIMHENHOMN Tpareluu
1 2 3 4 5) 6
7 llpumeHeHue onpenesIeHHOTO NHTerpaia 1Jist 2 OK 01-OK | ITP6 01,
HAXO0XKJICHUs 00beMa TeJl BpalleHUs 04, OK 08 11P6 05,
8 KonrtponbHas pabora «/HTerpanbHOe HCUUCICHUE) 2 [1Py 02,
[1Py 03,
[TPy 04
B TOM YHCJI€ IPAKTUYECKUX 3aHATUI 2
[TpakTueckoe 3ansatue 10 2 OK 01-OK | ITP6 01,
[TpumeHeHns MHTETpaa B 3a7a4ax NpoQecCnoHaTbHON 09 I1P6 05,
HaIPaBJICHHOCTH [1Py 02,
CamocrosiTenbHas paboTa 00yJaromuxcs 9 OK 01-OK | ITPy 03,
Meroa UHTETpUPOBAHUS 110 YACTAM 04, OK 08, |IIPy 04
MeTo1pl HHTErpUPOBaHUS PAIMOHAIBHBIX QYHKIUN OK 09
Tema 9 JInTakTHYeCKHe SAMHHMIIBI, COACPKAHKE 28
Crenenu 1 KOpHA. 1 KopHu HaTypajbHON CTENEHH M3 YHCIIa U UX CBOMCTBA 2 JIP 05, JIP 08, JIP 10, OK 01-OK | IIPG 02,
Crenennas u 2 CTeneHy ¢ palMOHAIBHBIM U JIeHCTBUTEIEHBIM 2 JIP 13 04, OK 08 | ITPG 04,

IIoKa3aTciabHas

IIOKa3aTCIsIMHU, UX CBOICTBA.

MP 01, MP 03 - MP 05,

[1Py 02




byHKIHISA

3.Beruucnenue u npeoOpa3oBaHUe HPPALMOHATBHBIX U
CTENCHHBIX BBIPKECHUN

4 Crenennast pyHKIMsI, €e CBOICTBA U rpaduKu

5 UppanmoHaiibHble ypaBHEHUS U CUCTEMBI
OCHOBHBIE IPUEMBI UX PELICHHUS.

6 MppanuronanbHble HEPAaBEHCTBA
OCHOBHBIE TPUEMBI UX PEIICHUS.

7 Pemenre uppalliOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB

8 ITokazaTenpHast GyHKIHS, €€ CBOWCTBA U rpaduK

9 Ilpocreiinye MokazareabHble ypaBHEHUS U HEPABEHCTBA

10 ITokazaresbHble ypaBHEHUS U CUCTEMBbI

OcHOBHBIE IPUEMBI UX pelIeHUs (pa3I0KEHUE Ha
MHOXHTEJIH, BBEJICHHE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA,
rpadu4ecKuidl METO)

NININ| DN

11 Iloka3aTeabHble HEpABEHCTBA
OCHOBHBIE TPUEMBI UX PEIICHUS.

12 Pemrenue moka3aTeabHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

MP 07 - MP 09

2

5

13 Cuctembl UpparoHATBHBIX U TOKA3aTEIhHBIX
yYpaBHEHUH

14 KonTtposnbHas pabota «Crenenu u kopHu. CTeneHHas u
nokasareabHast QyHKIHSDY

CamocTosTrenbHas pabota 00y4yaronuxcs
HppanuoHanpHble ypaBHEHUS C TapaMeTpaMu
WppannonanbHble HEpaBEHCTBA C TapaMeTpaMu
[TpuMeHeHne noKa3aTeabHON QPYHKIIUH B pa3HbIX
o0JacTsIx HayKu

Pemenne nokaszareiabHbIX ypaBHEHUH U HepaBeHCTB EI'D
(12 u 14 3apanus)

14

OK 01-OK
04, OK 08

I1P6 02,
I1P6 04,
[1Py 02

Tema 10
Jlorapudmsr.
Jlorapugmuueckas

byHKIIHS

I[I/IIlaKTI/I‘-ICCKI/IC CAUHUIBI, COACPIKAHUC

24

1 Jlorapudm yucna
JlecATUYHBIN U HATYpPAJIbHBIN JOrapu@Mbl, YUCIIO €.
OcHoBHOE JIorapu(pMUYECcKOe TOKIECTBO.

2 Brruucnenue gorapumMoB (C UCIOIB30BAHUEM TTPU
HEO0OXOIUMOCTH CIPABOYHBIX MATEPHAJIOB M MPOCTEHIINX

JIP 05-JIP 09, JIP 13
MP 01 - MP 05,
MP 07 - MP 09

OK 01-OK
04, OK 08

OK 01- OK
09

TIP6 02,
T1P6 04,
TPy 02




BBIUMCIIUTEIBHBIX YCTPOUCTB).

3 CaoiicTBa jorapupMoB
Onepanus gorapuMUPOBAHKS U TOTCHIIUPOBAHUS

4 TIpeoGpazoBanue JorapuHMUUESCKUX BhIPAKCHUI
Pewienne 3a1a4 Ha UCIIOJIB30BAaHUE MTPABUIL IEUCTBUH C
norapudmamu, GopMyIl epexosia K HOBOMY OCHOBAHHUIO.

5 Jlorapudmuyeckast QyHKIMS, €€ CBOMCTBA

6 [Ipou3BoiHas MMOKA3aTEIHHOU U JJOTapU(YMHUUECKON
byHKIIUN

7 Knmaccudukanus jorapuMUIecKux ypaBHCHUM

8. Pemenue norapudMuyeckux ypaBHEHUI

9 Jlorapudmuueckie HepaBeHCTBA

10 Pemenue norapuMudecKkux HEpaBeHCTB

11 Cucremsl torapuMUYECKIX ypaBHEHUH

12 Kontpoinbnas pabora «Jlorapudmel. Jlorapudmudeckas
byHKIHS

OK 01-OK
04, OK 08

OK 01 -
OK 08

OK 01-OK
04, OK 08

2

[CS A \) NININNIN NN

5

CamocrosTenbHas pabora 00yJaromuxcs
Pemenune norapuMuieckux ypaBHEHHH U HEPABEHCTB
EI'D (12 u 14 3aganus)

R
N

OK 01-OK
04, OK 08

I1P6 02,
I1P6 04,
[1Py 02

Tema 11
DIIEMEHTHI
KOMOMHAaTOPHKH,
CTaTUCTUKH U
TEOpPUH
BEPOSATHOCTEN

JlniakTHyecKue eqUHULIbI, COAEPKaAHUE

14

1 OcHOBHBIE IOHATUS KOMOMHATOPUKHU

[Ipenmer komObuHatopuxu. [IpaBuino cymMMsbl, MpaBuiIo
npousseneHus. Pazmenienus. [lepecranoBku. Coderanus.
@opMyIIsI Ul BBIYACIECHUS Pa3MEILICHHM, IEPECTaHOBOK,
COYETaHUU

2 Perienne KOMOMHATOPHBIX 3aa4
(Ha mepe®op BapHaHTOB U HA MOJICUET YUCIIA pa3MeIleHul,
NEePECTaHOBOK, COUETAaHUH)

3 CoOpbITHE, YacTOTa U BEPOSITHOCTb COOBITUS

4 CnoxeHre BEpOSTHOCTEN COOBITHI
(COBMECTHBIX M HECOBMECTHBIX ).
YMHOXEHNE BEPOSTHOCTEH COOBITHIA
(3aBUCUMBIX ¥ HE3aBUCHMBIX )

JIP 05-JIP 09, JIP 13
MP 01 - MP 05,
MP 07 - MP 09

OK 01-OK
04, OK 08

I1P6 07,
[1Py 02,
[TPy 03,
[1Py 05




5 IlpencraBiaeHue YUCIOBBIX TaHHBIX 2 OK 01-OK | ITP6 07,
(Tabmurbl, TuarpamMmmel, Tpadukn). I'eHepanbHas 05,0K 08 | ITP6 08
COBOKYITHOCTb, BEIOOpPKA, cpeiHee apudmernyeckoe, [TPy 02,
MeauaHa. [TPy 03,
[1Py 05
6 KontponbHas paboTa «1eMEHThl KOMOWHATOPHKH, 2 OK 01-OK | ITP6 07,
CTAaTUCTUKU U TEOPUU BEPOATHOCTEN» 04, OK 08 | ITPy 02,
[TPy 03,
[1Py 05
B TOM YHUCJIE€ IPAKTUYECKUX 3aHIATUI 2
[Ipaktrueckoe 3ansitue 11 2 OK 01- I1P6 07,
[Ipencrapienue qaHHBIX. 3a/1a4d MAaTEMAaTUUYECKON OK 09 I1P6 08
CTaTUCTHKH TEXHOJIOTUIECKOTO MPODUIIS [1Py 02,
[TPy 03,
[1Py 05
1 2 3 4 5 6
CamocTtosTenpHas padoTa 00yJaronuXxcst 7 OK 01-OK | ITP6 07,
®opmyia 6unoma Herotona. CBolicTBa OMHOMHUAIIBHBIX 04, OK 08 | IIPG 08
kodd¢uimenToB. Tpeyronpauk [lackas. @opmyna [Ipy 02,
bepnymu. [Ipy 03,
VYcnoBHast BepoATHOCTh. DopMyIia MOTHON BEPOSTHOCTH. [Tpy 05
®dopmyna barieca.
Tema 12 JnnakTryeckue eIMHALBL, COJIEpKaHUE 1
VYpaBHEeHUA U 1 PaBHOCHJIBHOCTD ypaBHEHHH. Y paBHEHHUS M- Oi CTETIEHN | 2 JIP 05-JIP 09, JIP 13 OK 01 - OK | ITP6 01,
HEPAaBEHCTBA 2 O61me MeToIbl PelIeHUs] ypaBHEHUH 2 MP 01 — MP 05, 08 I1P6 04,
PannonanbHble ypaBHEHUS U CUCTEMBI 2 MP 07 — MP 09 [Ipy 02
OCHOBHBIE IPUEMBI X PEHICHUS.
PannonanbHble HEpaBEeHCTBA 2
OCHOBHBIE IPUEMBI X PEIHICHUS.
5 YpaBHEHHS U HEPABEHCTBA C MOJIYJIEM 2 OK 01- OK
6 YpaBHEHMsI U HEPABEHCTBA C IapaMeTpamMHu 2 09
7 CucteMbl ypaBHEHHUW U HEPABEHCTB, peIIacMble 2 OK 01 - OK
rpaduvecku 08
8 KonrtponbHas paboTta «YpaBHEHHS U HEPABEHCTBAY 2 OK 01 - OK

04,




OK 08

B TOM YHCJI€ TPAKTHYECKUX 3aHATUI 2
[IpakTuueckoe 3anarue 12 2 OK 01- OK | ITP6 01,
Haxoxnenne HEN3BECTHON BEJIMYMHEI B 3a1a4ax 04, OK 06- | ITPG 04,
TEXHOJIOTHYECKOTO MPOdUIIs OK 09 [Ipy 02
CamocrosTenbHas paboTa 00yJaronuxcs 9 OK 01-OK | ITP6 01,
OcHoBHas TeopeMa anreOpsl u ee cieacTBus. Teopema 04, I1P6 04,
be3y Pemienune ypaBuenuil u HepaBeHCTB. [loaroroBka k OK 08 [Tpy 02
IK3aMEHY

Bcero: 351

TEOPETUIECKOTO OOYICHHUS 210

MPaKTUYECKHUX 3aHATHI 24

CaMOCTOSITEJIbHON PabOThI 117




3 YCJOBUS PEAJIU3AIIMNA YUEBHOM JUCIIUTLIVHBI

3.1 Jlnsa peanuszanuu IporpaMMbl y4eOHOM TUCIUIUTMHBI JJOJKHBI OBITH MPETyCMOTPEHBI
CIIeIyIOIIHe CrielaabHble noMenieHus: Kabuner «Marematukay.

O6opynoBanue yaeOHOT0O KaOWHeTA:

- IOCAIOYHBIE MECTA M0 KOJIUYIECTBY 00YUAIOIIUXCS;

- pabouee MeCTo MperoIaBaTels;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3a/1aHusl VI KOHTPOJIBHBIX padoT;

- mpoeCCUOHATILHO OPUCHTUPOBAHHBIC 3aIaHMS;

- MaTepualibl IK3aMeHa.

TexHuueckue cpeacTBa 00ydeHHUS:
- IEPCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CIICUCHUEM;
- IPOEKTOP C HIKPAHOM.

3ansl:
bubnmoreka, YnTaNbHBIN 31 C BBHIXOAOM B ceTh MIHTEpHET.

3.2 UndopmannonHoe odecrieyeHne peaasu3anuu NporpaMmmbl

Jns peanuzauuu mporpammbl OMOIHOTEUHBIH (QOHI 00pa3oBaTeNbHOW OpraHU3alMK AO0JKEH
UMETh TICYaTHBIE W/WIM DJEKTPOHHbIE OOpa3oBaTelbHbIE M WH(POPMALMOHHBIE PECYpChl, IS
UCIONIb30BaHUs B oOpaszoBarenbHOM mporecce. Ilpu dopmupoBanuu O6ubauoreyHoro ¢Gonaa
o0pa3oBaTeNbHON OpraHW3anueil BHIOMpAETCS HE MEHEe OJHOTO HM3MAaHUS W3 NEePEUHCICHHBIX HUXKE
MEYaTHBIX M3AaHUNA U (UJIM) DIEKTPOHHBIX M3/aHUN B Ka4yecTBE OCHOBHOTO, MPU STOM CIHCOK MOXET
OBITh JIONIOJTHEH HOBBIMH H3IaHUSIMHU.

3.2.1 OcHOBHBbIE IeYATHBIE U3IAHUS

1 Mopakosuu A.T'., Ceménon I1.B Marematuka: AnreOpa u Hayajia MaTeMaTH4YECKOT0 aHaJIHM3a:
VYyeOnuk B 2 Y. U.1 / Mopakosuu A.T'., Ceménos I1.B. - M. : 2018. - 319 C.

2 Mopakosuu A.I'., CeménoB II.B. Marematuka: Anrebpa M Hadajga MaTeMaTHYECKOIro
ananmu3za: B 2.4. U.2 / Mopakosuy A.I'., Ceménos I1.B. - M.: Muemo3suna, 2018. - 264 C.

3.2.2 OcHOBHBIE YJIEKTPOHHbIE U31AHUS

1 3onorapea, H./l. I'eomerpus [DneKTpOHHBIA pecypc]: OCHOBHOM Kypc C pEIIEHUSIMH H
ykazanusimu. — M.: Jlaboparopus 3Hanmii, 2018. — 307 c. — Pexxum mpoctyma: mo momnucke. — URL:
http://biblioclub.ru. — TekcT: aneKTPOHHBIH.

2 KouerkoBa, M.A. Maremaruka. [Ipaktukym [DIeKTpoHHBIA pecypc]: yuyeOHOe mocodue —
Mumnck: PUIIO, 2018. — 505 c.: wi. — Pexxum mocryma: mo moamucke. — URL: http://biblioclub.ru. —
TekcT: 2eKTpOHHBIN.

3 Ilonynuna, T. B. Marematuka : yue6Hoe nocobue / T. B. Ilomynuna. — Mocksa : YMI]
KT, 2022 . — 144 c. — Texkcer : anextponnbiit // YMI KT : sanexkrponnas 6ubmuorexa. — URL :
http://lumczdt.ru/books/937/260709/. — Pexxum aoctyna : ajisi aBTOpU3. MOJIb30BATEIICH.

4. ®ununenko, O. B. Maremaruka : yuebnoe nocodue / O. B. @ununenko. — Munck : PUIIO,
2019. — 269 c. : un., Tadmn., rpad. — Pexxum nocryna: mo moamucke. — URL: https://biblioclub.ru. — Tekcr
: DJICKTPOHHBI.



4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUEFHOM JJUCIATLJIMHBI

Pe3ynbrarsl 00yueHus

Kputepuu onenku

MeTtonrb! onieHKH

I1P6 01
I1P6 02
ITP6 03
I1P6 04
ITP6 05
I1P6 06
I1P6 07
I1P6 08
[1Py 01
[TPy 02
[1Py 03
ITPy 04
[1Py 05

«OTnuaHOY - coepKkaHne
Kypca OCBOEHO TOJHOCTHIO, Oe3
npoOenoB, yMEeHUs
cthopmupoBaHbI, Bce
MPEAYCMOTPEHHBIE IPOrPaMMOil
yueOHbIe 3aaHuUS BBITIOIHEHEI,
Ka4eCTBO MX BBHITIOTHEHUS
OIIEHEHO BBICOKO.

«X0opoLlIo» - coAepKaHue Kypca
OCBOEHO TOJHOCTBIO, 03
MpoOeIoB, HEKOTOPBIE YMEHUS
c(hopMHPOBaHBI HEJOCTATOYHO,
BCE MPeyCMOTPEHHBIE
MporpaMMoii yueOHbIe 3a1aHuUs
BBITIOJTHEHBI, HEKOTOPBIE BHUIIBI
3aJaHUU BBHIIIOJHEHBI C
OIIMOKaMH.

«Y TOBIIETBOPUTEITEHO -
coJiepKaHue Kypca OCBOSHO
YaCTUYHO, HO MPOOETIBI He
HOCSIT CYIIIECTBEHHOTO
xXapakrepa, He0OXOaMbIe
yMeHUs paboThl ¢ OCBOCHHBIM
MaTeprasoM B OCHOBHOM
c(hopMUpOBaHbI, OOIBITUHCTBO
MPeayCMOTPEHHBIX
porpaMmoii 00ydeHUs
y4eOHBIX 33/IaHUH BBITTOIHEHO,
HEKOTOPBIE 13 BBITIOJTHEHHBIX
3aJ]aHui co/lepKaT OUIHOKH.
«HeynoBieTBopuTenbHO» -
coJlepKaHue Kypca He OCBOEHO,
HEO0XOMMbIC YMEHHUS HE
c(hopMHPOBaHBI, BHIIOJTHEHHBIC
y4eOHbIe 3aJaHHsI COIePIKAT
rpyOble OIIMOKH.

-YCTHBIH OIpoC;

-pemienune npodeccHoHaIbHO-
OpHEHTHPOBAHHBIX 33729 Ha
MIPAKTUIECKOM 3aHITHH;
-TeCTUPOBAHUE;

-IIPOBEPOYHBIC, CAMOCTOSTEIIBHBIC H
KOHTPOJIBHBIC pabOTHI;

-nud b epeHITMPOBaHHbII 3a4eT;
-3K3aMeH.




1. Onucanue

Ipunoxenune

OueHo4yHble MaTepUaJbl IPU (POPMHUPOBAHUM padoyeil MPorpaMmMbl

aucuumnael Q0/1.04 MaremaTuka

HOK&S&TCJ’ICIZ, KpUTCPHUCB W  IIKaJl

OLCHUBAHU L

JINYHOCTHBIX,

METaIpPEeAMETHBIX, IPEIMETHBIX PE3YJIbTATOB 0a30BOr0 U YIiyOJIEHHOTIO YPOBHEN

OCBOCHUA JUCHHIIIUHBI.

1.1.IToka3zareny u KpUTEPUN OLICHUBAHUS JTUIHOCTHBIX, METANIPEIMETHBIX, TIPEAMETHBIX
pesynbraroBocBoeHus nucuumuiuael: JIP 05, 06, 07, 08, 09, 10, 13; MP 01, 02, 03, 04,
05,07, 08,09; ITp601, 02, 03, 04, 05,07, 08; ITpy01, 02, 03, 04, 05.

OOBexT YpoBHH c(HOPMUPOBAHHOCTH Kpurepwnii onneHuBaHUA
OLICHKH PE3yNIBTaTOB OCBOCHHUS Pe3ynpraToB 00y4deHUs
JICIUTITHHBI
OoOyuarommiics Huzkwuit ypoBeHb YpoBeHb pe3yiapTaToOB 00yUeHHS
IToporoseslif ypoBeHB HE HIJKE ITOPOTOBOTO
[ToBBILLIEHHBIN YPOBEHD

1.2.11lkabl OICHUBAHUS JTUYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX PE3yJIbTaTOB
ocsoenus nucuuruikael: JIP 05, 09, MP 01, 03, 04, 09, I1p602, 03, 04, 05,06, I1py01, 02,
03, 04 nna mpoMmexyTodHo artectauuu B (opme auddepeHInpOBaHHOTO 3ayeTa,

OK3aMCHaA.
HocTUrHy ThIi [IIxana onieHUBaHUS
YPOBEHb XapaktepucTuka ypoBHS cQOpMHUPOBAaHHOCTH
pesyibTata PE3yJIbTATOB OCBOEHHS NUCLUILIUHbI HubdeperunpopanHbii
N 3a4eT, 9K3aMeH
OOyuarommiics:
-00HapYXHJI MPOOEITH B 3HAHUAX OCHOBHOT'O y4EOHO-IIPOrPaMMHOTO
Marepuaa,
Huzkuit -IOTTYCTHJI IPUHIIUTHATIBHEIC OITHOKH B BBIITOTHCHHUH 3a/TaHUH,
o HeynosnerBopuresbHO
YpOBEHb MIPETYCMOTPEHHBIX MPOTPAMMON;
-HE MOXET MPOJIOJIKUTh O0YUCHHE WM MPUCTYNUTH K MPOGHECCHOHATbHON
JIESITEIbHOCTH 110 OKOHYAHUH MPOTPaMMBI 0€3 JTOTIOJIHUTENBHBIX 3aHITHH MO
COOTBETCTBYIOLLEH JUCIUIIIIMHE.
OO6yyvarommiics:
-00Hapy»XUJI 3HAHHE OCHOBHOTO y4eOHO-ITPOTPaMMHOTO MaTepHasa B
00BEMeE, HEOOXOIMMOM UIS JalTbHEHIeH yueOHOW U MPeCTOsIIeH
po(eCCHOHATBHOM NesTeTHHOCTH;
IToporosslit ~CIIPaBJIAETCA € BHIIOIHEHHEM BaZ[“aHI/II\/'I, TpEy CMOTPEHHBIX Hp(zrpaMMOfI; N ——
YpOBEHb -3HAKOM C OCHOBHOHW JTUTEPaTypoOii, peKOMEHJOBaHHOH paboueit
MIPOrpaMMOM IUCUUIUIMHBI,
-JI0IIyCTUJI HETOYHOCTH B OTBETE Ha BONPOCH! U IPH BBIIIOJHEHUH 3a/laHUui
o y4e0HO-IIPOrpaMMHOMY MaTepHaity, Ho 00JaaaeT HeoOX0UMBIMU
3HAHMUSMH ISl UX YCTPAHEHUS TOJT PyKOBOJICTBOM TIPEIOIaBaTeIsl.
OO0yyJarommiics:
- 00HapYKUJI TIOJTHOE 3HAHUE YIeOHO-TIPOTPAaMMHOTO MaTepHara,
IloBBIILIEHHBIH | -YCIIEIIHO BBINOJIHWI 33JaHMsl, IPEAYCMOTPEHHBIE IPOTPaMMON; Xoporo
YpOBEHb -YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO pado4eil mporpaMmon

JUCUMIIIAHEI;
-II0Ka3aJ1 CHCTEMATHYSCKUI XapakTep 3HAaHUH y4eOHO-ITPOrPaMMHOTO




MaTepuaa;
-CIIocOo0€H K CaMOCTOSITEITLHOMY TIOTIOTHEHHIO 3HAHHM 10 y4eOHO-
MIPOTpaMMHOMY MaTeprary 1 0OHOBJICHHUIO B XOJIe NalbHEHIIeH yaeOHOM
paboTHI 1 PO eCCHOHATBHOM e TeTPHOCTH

Bricoknit OoOyuarommiics: OT1nuaHO
YpOBEHb -00HapyXHUJI BCECTOPOHHIE, CHCTEMAaTHIEeCKHE M TTyOOKHe 3HAaHUS yIeOHO-
IPOrPaMMHOT0 MaTepHana;

-yMeeT cBOOOIHO BEINOJNHATE 3aJaHus, IPELyCMOTPEHHbIE IPOrPaMMOii;
-03HaKOMMJICS C JIONIOJIHUTEIBHON JIUTEPaTypPOi;

-YCBOMJI B3aUMOCBSI3b OCHOBHBIX MOHSTHH TUCLUIUIMH U UX 3HAYCHUE IS
npuodpereHus npodeccur;

-IIPOSIBUJI TBOPUYECKHE CITIOCOOHOCTH B MOHUMaHHK Y4eOHOro Marepuara.

1.3. Onucanue mKaji OlEHUBAHUS

Pe3ynbpratel OCBOGHHS JUCIMIUIMHBI OOYYarOMIETOCs OICHWBAIOTCS  CICAYIOIUM
o0Opazom:

[Inanupyembiii ypoBeHb CopepxaHue IKaIbl OlICHUBaHUS
pe3yIbTaToOB JIOCTUTHYTOT'O YPOBHS pe3yibTaTa 00yueHHs
OCBOCHHS
HeynonerBoputenbHo |Y 1OBIETBIETBOPUTEIBHO Xopoio OTiauyHO
Hezaureno 3auTeHo 3auTeHo 3a4yTeHo
Hecnoco6HOCTB OObyuarommiics OO0y4atontuiics OO0yJatontuiics
o0yyatorerocs crocodeH JIEMOHCTPHUPYET JIEMOHCTPUPYET
CaMOCTOSATENIFHO CaMOCTOSTENIFHO CHOCOOHOCTH K CHOCOOHOCTH K
MIPOJAEMOHCTPUPOBATh  |IPOAEMOHCTPUPOBATH CaMOCTOSTENIFHOMY  |CaMOCTOSITETIbHOMY
HaJIM4ue 3HaHull pu HaJM4ue 3HaHUH Ipu IIPUMEHEHHIO IIPUMEHECHUIO 3HAHUI
pELICHUH 33/1aHHH, pELICHUH 3aaHui, 3HAHMH MU B BBIOOpE criocoba
KOTOpBIE OBUTH KOTOpBIE OBLIN peIIeHNHN 3aJjaHui, |pelieHns
MIPEeICTaBJICHBI MIPECTaBIICHbI AQHAJIOTUYHBIX T€M, |HEH3BECTHBIX WM
3HaTh Ipero/iaBaTeeM BMECTe |rperno/aBaTesieM BMECTE |KOTOpbIe HECTaHJapTHBIX
¢ oOpasuomM c MIPEACTaBIISIT 3a7aHui ¥ IpU
UX peIICHHSI. OO0pas1oM uX penieHus. |pernoaaBaTens, KOHCYJIbTaTHUBHOMN
U TIPU €T0 MOJIJIEPIKKE B YaCTH

KOHCy.]'IbTaTPIBHOfI MCKAUCIUIITIMHAPHBIX
MNOAACPIKKE B HACTU CBsI3CH.

COBPEMEHHBIX
mpobiem.
OTtcyTcTBHE Y OOyuarommiics OO0yJatontmiics OO0y4atontuiics
o0yuaronierocs JEMOHCTPUPYET NPOAEMOHCTPUPYET  |IEeMOHCTPUPYET
CaMOCTOSITEJIBHOCTH B |CAMOCTOSITENIbHOCTD B CaMOCTOSITENIBHOES CaMOCTOSITENIBHOE
NPUMEHCHUH YMEHUH 110 |IPUMCHEHUH YMEHUH NpUMEHCHHE YMEHUH |IpUMEHEeHIe YMEeHHI
UCIIOJIb30BAHHIO peteHust yueOHbIX pelLIeHus 3aJ]aHuid,  |pelIeHHs
METOJIOB OCBOCHHMSI 3aJ[aHUii B TIOJTHOM AHAJOTUYHBIX TEM, |HEU3BECTHBIX WU
yueOHON TUCHUIUIMHBL.  |COOTBETCTBHU C KOTOpBIE HECTaHJapTHBIX
Ymerh obpasiom, MIpeICTaBIIsUT 3alaHui ¥ IpU
JIAHHBIM Npero/iaBarens, KOHCYJIbTATUBHOMN
TIpernoaBaTeseM. U TIPU €T0 HOJIJIEPIKKE

KOHCYJIFTATHBHOM  |1pemnojaBatens B
MOJIICPIKKE B YACTH  |9acTH

COBPEMCHHBIX MEXKTUCIIMTUTHHAPHBIX
npooIeM. CB3eil.

2.IlepeyeHb BONPOCOB K MPOMEKYTOYHOM aTTeCcTAllUN




2.1. IlpumepHbIii TepevyeHb BONPocoB K auddepennupoBannomy 3auéry (JIP 05, 09,
MP 01, 03, 04, 09, I1p602, 03, 04, 05,06, IIpy01, 02, 03, 04)

Pesynbsratel ocBoenus aucturmunabt: JIP 09, MP 01, 09, I1p603, 04, 05, I1py02, 03.
1. TlpubnuxEHHBIC BHIYUCICHUS.

2. KomiuiekcHble uncia.

3. Kopuu HaTypanbHO# CTeneHn

4. CrerieHb ¢ JEUCTBUTEIBLHBIMH ITOKA3aTEIIMH.
5. UppamnmonanbHbIEe YpaBHCHHS.

Pesynberatel ocBoenus auctummunaet: JIP 09, MP 01, 09, I1p603, 04, 05, TTpy02, 03.
6. Jlorapudmuueckue ypaBHEHUS.
7. TlpstMble ¥ TUTIOCKOCTH B TIPOCTPAHCTBE
8. KoopauHaTsl U BEKTOPBI.
9. MHOrorpaHHHUKH.
10.Tena v MOBEPXHOCTH BpaIICHUS

2.2. Ilepeuenb BompocoB K 3k3ameny. (JIP 01, 02, 03, 04, 05, 06, 07,08, 09, 10, 13;
MP 01, 02, 03, 04, 05, 06, 07, 08, 09; IIp601, 02, 03, 04, 05, 06, 07, 08; ITpy 01, 02, 03,
04, 05)

Pesynbratel ocBoenus auctmmmunaet: JIP 09, MP 01, 09, I1p603, 04, 05, ITpy02, 03.

1. 3nauenue TpuronoMmerpuueckux Gynkiui yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°,
360°.

2. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYIBI TBOWHOTO W IOJIOBUHHOTO
apryMecHTa, bopMy Bl CIIOKEHUS apTyMEHTOB, bopmyIIbl CJIOKEHUS
TPUTOHOMETPUUCCKUX (DYHKITHH.

3. Onpenenenue mpezaena nepeMeHHoM (yHkuuu. Teopembl 0 mpenenax, pacKpbITHE
Heonpenenenyocrei 0, £,
0 o0
. Onpenenenne Npou3BOAHOM, 00NN METO/ €€ HaXO0XKICHUS.
. [IpousBognsie ¢, X', (cx)' (BBIBOI (hOPMYJIBI).
. [Ipou3BogHas anredpandeckoit CyMMBbI (BBIBOJT (DOPMYJIBI).

. [IponsBoanHas mpousBeacHus (BBIBOJ (HOPMYJIBI).

o No o1~

. [IpousBoanas GyHkuU y =Jx (BBIBOJ (hOPMYJIBI).
1

9. lIpousBognas GyHKIHMHM Y = — (BBIBOA (POPMYJIBI).
X

PesynbTaTel ocBoenus qucuumivasl: JIP 09, MP 01, 09, T1p603, 04, 05,11py02, 03
10. ITpousBoaHast yHKIUU y = sin x (BBIBOZ (POPMYJIbI)

11. TlpousBogHas PyHKIUH y = cos X (BBIBOJ (POPMYIIBI).

12. TIpousBogHas TaHTeHCA (BBIBOJ (hOPMYIIBI).

13. IIpousBogHas koTaHTeHCA (BBIBOJ (hOPMYIIBI).

14.  OcHoBHble dhopmyibl qudGepeHupoBanms (3ammch).



15. TlpousBoaHas cioxHOU (PyHKIKU (OMpenereHne CI0KHOW (PyHKINHU, TPABUIIO
IIETIOYKH).

16. ®wusnueckuil cMbICT IEPBOM TPOU3BOIHOMN. BTOpas npousBoaHas u eé
(bu3MYeCcKuil CMBICIL.

17. T'eomerpuyecKkuii CMbICI MPOU3BOJHON. Onpeienenre KacaTeIbHOW U HOpMaJlH,
UX YpaBHEHUSI.

18. Juddepenuman GyHKINH, €T0 TPUMEHECHHUE K TPUOIMKCHHBIM BEIYUCIICHUSIM.
19. DOxkcrpemyM QyHKIUH, UCCTEA0BaHNE (PYHKIIMH Ha SKCTPEMYM C TIOMOIIBIO
IIPOU3BOJTHOM.

20.  BrmImyks0CTh, BOTHYTOCTh M TOYKH Tiepernda rpaduka GyHKIINH.

Pesynbpratel ocBoenus quctutiuael: JIP 09, MP 01, 09, I1p603, 04, 05, TIpy02, 03

21. IlepBooOpasHass W HeompeneiaeHHbI uHTErpan. CBoOICTBa HEOMPEIEICHHOTO
HHTErpaJa.

22.  OcHOBHbIE TAOJIMYHBIC UHTETPAJIBI.

23. OrmpeneneHHbI HHTErpall U ero cBoiictBa. ®opmyna HeroToHa-JleliOHuIa.

24. HeomnpeneneHHbIN HHTETpAT U €T0 cBOMCTBA. DOPMYIIbI HHTETPUPOBAHMSL.

25. Mertoj noACTaHOBKU MIPU BBIYMCICHUN HEONPEIEICHHOTO U OIIPEIETIEHHOTO
MHTErPAJIOB.

26. BpruncieHue miomaaen miockux GUryp ¢ HOMOUIbIO ONPEAEICHHOTO HHTErpaa.
27. BprunciaeHue myTH, TPOHACHHOTO TEJIOM C MOMOIIBIO0 OMPEIEIIEHHOTO HHTErpasa.
28.  Bpruncienne paboThl CHIT yIIPYTOCTH C TIOMOIIBIO ONPEASIEHHOTO HHTETpaIa.

Pesynbsratel ocBoenus quctutinael: JIP 09, MP 01, 09, I1p603, 04, 05, TIpy02, 03
29. IlepecTaHOBKHM M pa3MEIICHUS.

30. CoueraHus U UXCBOMCTBA.

31. CnyyaitHoe COOBITHE U €0 BEPOSTHOCTD.

32. Teopembl CIOKEHUS U YMHOKEHHS BEPOSTHOCTEM.

33. JluckperHas cimydaiiHas BEJIMYMHA. 3aKOH pacIpeiesieHUs TUCKPETHOM CIlyqdaitHOM
BEJTNYMHBI.

34. Uwucnoble XapaKTEpUCTUKH TUCKPETHON CITy4ailHOM BEJIMUYWHBI.

35. T'enepasibHasi COBOKYITHOCTh, BEIOOpKA, CpeiHee apudpMeTuiecKoe, MeuaHa.
36. OmpeneneHue BEKTOPa, BUABI BEKTOPA, ICUCTBUS HAl HUMH.

37.  JleticTBHs HaJ BEKTOPAaMH, 3aIaHHBIMHA CBOMMH KOOPIMHATAMMU.

38. CkamsapHoe MPOU3BEICHUE BEKTOPOB, JJIMHA BEKTOPA, YTOJI MEKIY BEKTOPAMH.

Pesynbsratel ocBoenus auctumuaet: JIP 09, MP 01, 09, I1p603, 04, 05, TTpy01, 02, 03
39.AKCHOMBI CTEPEOMETPHUU U UX CIIEICTBUSL.

39. B3saummHoOe pacnojoXeHue ABYX NPsIMbIX B MPOCTPAHCTBE, MPSIMOM U TIJIOCKOCTH,
JBYX IJIOCKOCTEMU.

40. TlpusHak mapamuieaTbHOCTH MPSIMOU U TIIIOCKOCTH.

41. Ilpu3Hak napaJuieaIbHOCTU JBYX IJIOCKOCTEH.

42. TlpusHak neprneHIuKyISIPHOCTH MPSMOU U TNIOCKOCTH.

43. Tlpu3Hak neprneHIuKYISIPHOCTH ABYX MJIOCKOCTEH.



44. CpaBHUTENbHAS JUIMHA EPIEHIUKYISIPA U HAKIIOHHOM.

45. Teopema o Tpex MepIeHIUKYIISIpaXx.

46. Ilupamuna, cBOMCTBA MapaiebHBIX CEYEHUN B TUpaMUJIC.

47. Tlapannenenurnen, BUIbI MapaieNeNUIC OB, CBOMCTBA TUAarOHAJICH.

48. Ilpusma, BUJIBI IPU3M, OOKOBAs U MOJIHAS TTOBEPXHOCTH, OOBEM MPU3MBI.
49. Tlupamwunaa, BUJIbI MUPAMUI, DIIEMEHTBI, OOKOBas U MOJHAS TOBEPXHOCTH, 00BEM
MUPAMUJIBIL.

50. VYceuenHas nupamuaa, SIEMEHTHI, 00KOBAas U MOJTHASI IOBEPXHOCTH, 00BEM.
51. [unuuap, 3JIEeMEHTHI, BUbI, IOBEPXHOCTb U 00BEM.

52. Kownyc, 351eMeHThI, TOBEPXHOCTh, O0BEM.

53.  VYcedeHHBII KOHYC, 3JIEMEHTHI, IOBEPXHOCTh U 00BEM.

54. ap u ctepa, 31€MEHTHI, MOBEPXHOCTh U 00BEM mapa. CBOKCTBA 11apa,
IJIOCKOCTh KacaTelnbHas K mapy.

4.3. Ilepeuensb 3a1a4 k 3x3ameny. (JIP 01, 02, 03, 04, 05, 06, 07,08, 09, 10, 13; MP 01,
02, 03, 04, 05, 06, 07, 08, 09; IIp601, 02, 03, 04, 05, 06, 07, 08; IIpy 01, 02, 03, 04, 05)

PesynbraTel ocBoenus auctumiyaael: JIP 09, MP 01, 09, I1p603, 04, 05, ITpy01, 02, 03

1. Halit cyMmMy X+ Y W pa3HOCTb X — Y, €CJIH:
a) x~134; y~230; 0) x~4,331; y~57,
B) x~2,0-10°; y=~125.10%; r)x~125-10%; y~71-10"

o X
2. Haiitu IMIPOU3BCACHUC X -y W YaCTHOC —, CCIIU
y

a) x~126; y~210; 0) x~12-10%; y=~3-10%;
B) X~25,678; y~123; r) x~48-10%; y~1331-107

PesynbraTel ocBoenus aucturmiaael: JIP 09, MP 01, 09, T1p603, 04, 05, ITpy01, 02, 03

3. HaitguTe 3HaueHNE BBIPAKECHUS s X ~1,34 ; y~2,30. {1 BeIlUKCIEHUSA

X* +y?

PEKOMEHyeTCsl MOJb30BATHCS KaJbKYISTOPOM.
4. Beruucnure. OtBet okpyraute 110 0,001.

a) 19-6,3-305 B) tg15° - v/sin 65°
53125 c0s28°
5 0,852 -3/5,35 r 0,815-12,6 -5,05
) /0,825 0,0854-18,9
3. HaﬁnHTeﬂ, ecniz, =3+i, z,=2-8i
22

6. Haiinure Moy KOMIUIEKCHOTO YHCIIA Z =—2 + NE
7. Hanpurez, - z,, ecnaz, =6 —2i, z, =3—4i
8. N300pa3zute 4ncio Ha KOMIUJIEKCHOM IIOCKOCTH Z = 2 + 4i



9. Berunciute: (-5X + 4y%i) - (5x — 4y?%)
10. Paznoxute Ha MHOXKHUTEIIN:

a) x* +1; 06) 25x* +9y?

11. Pemure ypaBHEHUS:

a)x* +x+1=0;0) x* +2x+2=0

PesynbraTel ocBoenus aucuumivaael: JIP 09, MP 01, 09, I1p603, 04, 05, ITpy01, 02, 03

12. BbINIOJIHUTE YMHOXKEHHUE, I€JIEHUE U BO3BEJICHUE B CTENIEHb KOMILJIEKCHOE YHUCIIO
T Ar
z > 3 5 . . brx T .. T i, e
(z,-2,,—%,2,°,2,°), ecima) z, =cos—— +isin —, z, =2(cos= +isin=)0) z, =e %; z, =¢e 5
z, 3 3 3 3
13. 3anumurre B TPUTOHOMETPUUECKON U MTOKa3aTeIbHON (DOPME KOMILIIEKCHOE YHCIIO

a) 2=3+i;6) z=-1+i

Pesynbpratel ocBoenus auctmmnaet: JIP 09, MP 01, 09, [1p603, 04, 05, TIpy01, 02, 03
14. Haiinute 3HaY€HNE YMUCIOBOTO BBIPAKEHHUS:

log, 27 —log ; 27 -log, 27 - Iogﬁ(%)
3 2

15. Beruucnure:
a) 2log, 2+1ogs9; 0) log,, 484 —2log,, 2;
B) 37" 4 poict
16.Haiigure log, 72, ecniu u3BectHO, urolog, 2=a, log, 3=b.
18. Pemnth ypaBHEHUSA:
a) 4 L 472 — 40
6) 321 —9* =18;
B) log, x+2log, X+ 3log, X+ 4log,, Xx=4;
r) log, (2x* = 7x-6)=-2;

4

1) 3lg® x-5lgx+2=0.
19. Pemnth HEpaBEHCTBA:!
a) 4 —3.2"1 +8<0;

6) 7H 0 5 7

B) log,(3x-5)>3;

r) lg>x-lgx-2>0.

Pesynbpratel ocBoenus aucuurumnst: JIP 09; MP 01, 09; [1p603, 04, 05, 06; TIpy01, 02,
06

20. K miockoctn tpeyrompruka MKL, y koroporo yrom ~KML=90°, mposenen
nepreHaukyisp MB. Jlokaxute, uro tmockocts (MBK) nepnenaukynsipHa
mmockoctd (MBL).

21. N3 toukun O mpoBeneH nepneHAuKyssp OL K TUJIOCKOCTH MOPSIMOYTOJIBHOTO



Tpeyronsinka OLB, yrom ~EBL=90°. Jokaxure, uro Tpeyroasank EOB
PAMOYTOJIbHBIMN.
22.Toukn A u B nexar B IJIOCKOCTU o, a Touka C HE JICKHUT B ATOH IIIOCKOCTH.
Jlokaxkute, 4To mpsMas, NOpoxojsmas dvepe3 cepeaunbl  otpe3skoB AC u BC,
napaijiesibHa MIOCKOCTH « .
23.Ilycts A, B, C u D — 4deTtpipe TOUYKH, HE JIKAIIUE B OJHOM MIIOCKOCTH. JloKaKuTe,
yTo npsimasi AB mapainenbHa MI0CKOCTH, mpoxoasiei yepe3 cepeaunsl AD, BD u
CD.
24.CKOJIBKO  pa3MUTHIX '"YETBIPEX3HAYHBIX  YHUCEJI. MOXHO 3aIMCaTh C MOMOIIBIO
JIEBATH 3HAYAIUX [H(P U3 KOTOPHIX HU OJJHA HE TIOBTOPSETCS?
25.B maccaxupckom mnoesne 10 BaroHoB. CKOJBKMMH CIIOCOOAMH MOKHO pa3MeIaTh
BaroHbI, COCTABJISIS ATOT MOE3/1?
26.CKOTBKUMHU PA3IMYHBIMU CIIOCOOAMU MOXKHO M30paTh M3 15 YenmoBeK [ejeranuio B
COCTaBE TPEX YEJIOBEK?
27.CKONBKUMU  CIIOCOOaMH  MOXKHO CMOJIETTUPOBAaTh (uiar» COCTOSALUNA U3  Tpex
TOPU30HTAIBHBIX MOJIOC PA3JIMYHBIX LIBETOB, €CIIM MMEETCS MaTepual IATH Pa3InyHbIX
LIBETOB?

28.IIpodcorozHoe O6ropo dakynapTeTa, cCocTosIee U3 9 UeloBeK, Ha CBOEM 3acelaHuH
JOJDKHO M30paTh MpefcenaTeis, ero 3aMecTuresis U kazHaues. CKOJIBKO pPa3IMYHbIX
CJIy4aeB IIPU 3TOM MOXKET OBITh?
29.Ha cranmuu nMmeercs 6 3amacHbIX MyTeil. CKOJIBKUMHU CIIOCOOaMU MOYXHO PAcCTaBUTh
Ha HUX 4 mmoe3na?
30.Ha gmucke tenedonnoro ammapara umeercslO nudp. Kaxasiit Tenepon ATC
MMEET HOMEp, 3allUChIBAEMBIM C MOMOIILIO0 MATH Iudp, mpudyem mnepBas nudpa y HHUX
oJHa ¥ Ta xe. Hailtu HanboJibiliee BO3MOXKHOE YUCIIO TAKUX A0OHEHTOB ATOUM CTaHIUU.

PesynbraTel ocBoenus aucturmiaael: JIP 09, MP 01, 09, T1Ip603, 04, 05, ITpy01, 02, 03
31. Haiitu cymmy BEKTOpPOB

32. HaiiTu pa3HOCTb BEKTOPOB

33. HaiiTu npousBeieHNEe BEKTOpa Ha YUCIIO,

34. Haiitu koopauHatsl Bektopa AB, eciu koopaunatel Touku A(0; -3; 5), aB (-1;4;-7) .
35.BBIUUCIUTH CKATIIPHOE TPOU3BEICHUE

Pesynbpratel ocBoenus auctmmuaet: JIP 09, MP 01, 09, [1p603, 04, 05, ITpy01, 02, 03
37.29 -36sin*(x —2) —36c0s(x —2)=0;

38.2sin X-coSX ++/3—2c0s X —+/3sin x=0;

39.sin4x=2cos® x—1;

40.sin x(sin x + cos x) =1,

Pesynbratel ocBoenus auctmrmnaet: JIP 09, MP 01, 09, [1p603, 04, 05, TIpy01, 02, 03
41. Onpenenure MOJHYIO MOBEPXHOCTh MPSAMON MPU3MBI, €CJIU €€ BbIcoTa 14cM, a

CTOpPOHBI OCHOBaHMS 12¢M, 16 cm, 20 cm.

42.0npenenutsh IJIOMIAAb IMOJTHOM MOBEPXHOCTH PAaBHOCTOPOHHErO UMWJIUHIpA, €CIU

IJI0IIa b OOKOBOM IMOBEPXHOCTU 484 7 cm’



43. O6pazyromiasi yce4eHHOro KoHyca 13 cM, pa3HOCTh pPaauyCcoOB €ro OCHOBaHUHN 5 CM,
IUIONaab OceBoro cedeHms 204 cm’. BbduciuTe IUIOmMAns GOKOBOIM MOBEPXHOCTH
YCEYEHHOTO KOHYCA.

44. HaiiTi mOBEpXHOCTH 1l1apa, €CJIH IUIOMIA/lb €ro OOJIBIIOTo Kpyra paBHa 64 7M.

45. Beicora mumunapa 11 nm, nuamerp ocHoBanus 18 nM. Hadinurte: a) miomans
OOKOBOI MOBEPXHOCTU MMIMH/IPA 0) MJI0IIA/(b OJIHON MOBEPXHOCTH LIHJIMHIPA

46. Pamuyc ocHoBaHus koHyca 20 cM, a BbicoTa 15 cM. Halitu moiiHyr0o U OOKOBYIO
MTOBEPXHOCTh

47. CtopoHa OCHOBaHHUSI MPABUJIBHON YETHIPEXYrOJIbHOM NHUpaMuibpl paBHa 12 cwm,
OOKOBasi TpaHb €€ HaKJIOHEHa K IUIOCKOCTM OCHOBaHMs nog yriaom 60°. Beruucnure
IUIOIA/1b: a) OOKOBON MOBEPXHOCTH MUPAMUBL; ) MOIHOM MOBEPXHOCTH MUPAMHU/IBI.

48. Panumycel OCHOBaHHMI yCeueHHOro KOHyca paBHBI 9 cM u 15 cm, obpasyromas
HAKJIOHEHA K OCHOBaHHIO 1ox yriaoM 45°. Haifti 06beM KoHyca.

49. Jlana npsmasi mpu3Ma CTOPOHBI, OCHOBaHMUSI KOTOpoM paBHBI 13cm, 15 cMm, l4cwm,
BBICOTA paBHA 7cM. HaiiTu: a) moBepXHOCTh MPU3MBI; 0) 00bEM MPU3MBI;

50. O6pa3yromias konyca 20cMm 1 00pa3yeT ¢ MITOCKOCTHI0O OCHOBAHUS yToJl B 30°. Haittu
o0BeM KoHyca.

51. Paguycel ocHOBaHMii yceueHHOro koHyca 5 cm u 10 cM, a ero oobem 525 zCM.
Haittu BBICOTY.

52. Panuyc ocHOBaHuUs KOHYyca 3 ¢M, a BeicoTa 4 cM. Haiitu o0beM koHyca.

53.. BpicoTa mNpaBWIBHOM 4YETHIPEXYIOJBHOW IMpaMUIbl paBHa 12¢M, a cTOpoHa
ocHoBaHus 18 cM. Haiitu 00beM nupamMuipl.

54.. Beicota nununapa 18 qm, nuametp ocHoBanus 24 am. Haiitu 00beM muinHpa

55. Onpeenntb 06beM Ky0a, €CII ero OBEpXHOCTh paBHa 726 M.

56. Haiitu nuametp 1mapa, eciau ero oobem 2304 oM.

PesynbraTel ocBoenus aqucturmiaael: JIP 09, MP 01, 09, T1Ip603, 04, 05, 06; IIpy01,
02,03

Brruucnure npons3BoIHyO
58. IlpousBoiHas cTereHHON (QYHKIIUU.

1. y=x* 7. y=8Jx
2. y=x" 8. y=23Jx
3. y=x' 9. y=13Jx
4. y:% 10.y =83x

é 11,y =9Ux
S =137 12.y=%/x
6. y=£7

X
59. IIpousBoHas anredpandeckoi CyMmbl

13.y =x°® +13x** —12x + 3/x
14. y:x2—3\/;+§—7
X



15.y =10x* +5¢x - = 16
X

16.y=3e"+2sin x—7Inx-132
17.y="Ttgx—3cos x+5e* —34
18. y=12In x—56 + 5ctgx + 9e*
60. ITpon3BoaHAsI MPOU3BENECHUS
19.y=(x*+3)(x* -1)
20.y =(B5x*+2)(7x-2)
21.y=(12x°-6)(4x*+2)
61. IIpon3zBogHAAYACTHOTO

2
22.y:x +3
3-4x
y_x3—4
T Tx+2
24 :5x+10
7 —3X
25.

PesynbraTel ocBoenus aucuumyaael: JIP 09, MP 01, 09, I1p603, 04, 05, ITpy01, 02, 03

t? .
62. Teno nBuxkeTCA BBEPX MO 3aKOHY S(t)=uot—g7 C HaYaJIbHOH CKOPOCTBIO

v, =30m/c, g=98n/c’. Uepes CKOIBKO CEKYHJ CKOPOCTH CTAHET paBHO10:/ ¢ ?
63. Haiinure cuiy, AEHCTBYIOIIYIO Ha TEJIO MAcCOM 5Ske, NBUXKYIIEECS IO 3aKOHY

S(t):%t3 —2t+1 B MOMEHT BpEMEHHU t=3C.

64. OnpenenuTe KNHETUYECKYIO DHEPIUI0 TOYKH, MAaCCOM M =2ke, NBUKYIIEUCS MO
3akoHy S(t) =3t’ + 4 B MOMEHT BpeMeHut = 2¢.
65.Touka ABUKETCS 10 IPAMOii 1o 3akoHy S(t)=2t° —3t-1. HaliTi ycKOpeHHE TOUKH

B MOMEHT BpEMEHH t =2cC.
66.Pemte npumepsl

1. _[x“dx 11 [/da
4a
2. °d
J Z X 12. [5dx
X
3. Z 13. j 3.5%dx
3
5. [stidt cos X
J ) 15. [(4x°~15x +14x - 3)dx
6. |4u°du
I 16. j(6x3—3x2+2x—5)dx
7. szin xdx 5
17. jx (1+5x)dx
8. j\/icosxdx

18. j(xz —11x)x?dx



X 3 _ 2
9. je—dx 19'.[(3)( 2X° +5x)dx
2 2X
5dx (¢ +3x2 + 4x)dx
10. | —
[~ 20. |

X

PesynbraTel ocBoenus aucuurmiaael: JIP 09, MP 01, 09, I1p603, 04, 05, I1py01, 02, 03

67.B rpynre criopTcMeHOB 7 JbDKHUKOB U 3KOHBKOOEXKIAa. M3 Hee ciyualiHbIM 00pa3oM
BbIJICJICHBI TPU CIIOpTCMeHa. HaliTu BEpOsITHOCTH TOTO, YTO BCE BHIOPAHHBIE CITIOPTCMEHbI
OKa)KyTCsl JTbKHUKAMM.

68.Ha nosike 6 paanonami, U3 KOTOPhIX JBe HeroiHbie. CiayyaltHbIM 00pa3om
otOuparoTcs aBe paanoiamiibl. KakoBa BEpOsSTHOCTH TOTO, YTO OHU TOBI JISI HCTIONh-
30BaHUsA?

69.B ypHe 3 6enbix u 7 yepHbIX 1mapoB. KakoBa BEpOSITHOCTh TOTO, YTO U3BJICUCHHbBIC
HayraJ JBa Iapa OKaxyTcsl YepHbIMU?

70.Ha yuactke kpocca Ui MOTOUMKIHCTA-TOHIIMKA HWMEETCS TPU MPEISTCTBYS.
BeposaTHOCTh ycIENTHOTO MPOXOkKIAECHUS nepBoro npensrcteus pasHa 0,4, sroporo 0,5,
Tperbero 0,6. HaliTu BEpOSATHOCTh YCIEIIHOTO MPEOOJICHUS: @) TpEeX NPEHsTCTBUIL; 6)
IBYX HPENSTCTBUIA.

71.CamoneT npoTUBHUKA OOHAPYKUBAETCS TPEeMsl PAJAHOJIOKATOPAMU C BEPOATHOCTSIMU
0,8; 0,7; 0,5. KakoBa BepOosITHOCTh OOHApPYKEHHUS CaMOJIeTa: @) OJTHUM PagHO0JIOKATOPOM;
0) IByMsI paIHOJIOKaTOPaMH.

Pesynbpratel ocBoenus aquctmmmuasl: JIP 09, MP 01, 09, [1p603, 04, 05, IIpy01, 02, 03
72.Pemnte ypaBHEHUSA:

a) x:«/l—Zx; 6) \/3x+1:x—1;
B) \/x—2+2\/x+5:1_

73.PemnTe ypaBHEHUSA:

a) |5X+3|=7. 6) |2X—X2—3|=1.

Pemure HepaBeHCTBA:

a) |2x —3[<3. 6) |3-4x]z-1
1-n-n?

74. HaiimutenpenenmocienoBareabHocTu lim ———
x> (1+2n)

2 —_— —
75 Haiingute npenen GpyHKUUN f(x)=X—X22 B TOUKE Xo=2.

76. HaﬁﬂHTelim[i— 28 )
-2 X—-2 X -4

3x

77. Haiigure TOUKU pa3pbiBa QyHKIUH y=————;
X“ +3x-10



78. Haninure: Iimx—_6
0 JX+3-3

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa

BAMWXKT- ¢umuman IBI'VIIC B r. Teinge
ITonpazaenenue CIIO - THIHAWHCKHUI TEXHUKYM KEJIE3HOJOPOKHOTO TPAHCTIOPTa

MK DKk3amMeHannOHHBIN OmeT Ne 1
10 JUCLUIUINHE «YTBEpKIAI0»
MarteMaTH4eCKUX 1
OO0O/1.04 MaTtemaTuka 3am. TupeKTopa
€CTECTBEHHO-HAVYHBIX N
JUJIs1 CTICIMAIbHOCTH o yueOHo# padbote
MUCHUILINH
08.02.10 CtpoutenbcTBO
JKEJIEe3HBIX JIOPOT, IYTh U ITYTEBOE C.A. I'amienko
moauck, PUO p . Y Y —
XO03SICTBO « » 20 T
« » 20 T. —

1.Cnry4aiiHoe cOOBITHE U €T0 BEPOSITHOCTb.
(JIP 09, MP 01, I1p6 03, 04, 05, TIpy 01, 02, 03)

2. Haﬁzu/ITelirg(x_zz_ x28 4) (JIP 09, MP 01, I1p603, 05, TIpy02, 03)

3. B rpymnie cnopTcMeHOB 7 TDKHUKOB U 3KOHBbKOOEXKIAa. W3 Hee cimyyallHbIM 00pa3zoM
BBIJICJICHBI TPH CIIOPTCMeHa. HalfTh BEpOSATHOCTH TOTO, YTO BCE BHIOPAHHBIC CITOPTCMEHBI
okaxxytcs epkHuKamu. (JIP 09, MP 01, TIp603, 04, 05, TTpy01, 02, 03)

3. TecroBbie 3a1anus. OueHKa 10 pe3yJbTATAM TeCTHPOBAHMSI.
3.1. IlpumepHbIe 3anaHus TecTa

1. OOuree KOMMYECTBO TpaHel y TeTpadApa paBHO
v 3

NI NN
I~ o1 o

2. Yucnoc

Q
(@)

yeTaHui 4 3JIEeMEHTOBITO 3 paBHO

S

3. Yucmiocou

—

aHWUM 5 3JIEMEHTOBIIO 3 PaBHO

AN NI NETE NI NI NN
B WN O P WwNIS
coocoz N

<
S
o

sin x
paBeH
X

4. TlpenendyHkuuu lim 0




/3

ANENEAN
o~ W

v 1/6
5. lpenendyuakmmm lim

v 2
vl
v 4
v -1
6. KopanypaBHenus 7x*+5x=0 paBHbl
v 0
v Qu-5/7
v 57
v 5/7u7/5
7. KopenbypaBHeHus Logs X=3 paBeH
v 1/64
v 64
v -64
v -1/64
8. I'pamycHasmepayria Sm/6
v 180°
v -150°
v 150°
v 120°
9. Hailitu KoOpAMHATBHI BEKTOpA E, eciu A(1;1), B(1;0)
v (2:4);
v (L2);
v (0;-1);
v (-1;-1);
10. Tlpenen ¢pyHkiuu B TO‘{Kexl_i)l’Elz —
v 2
v -2
v =12
v 1/2

11. 3nauenuenpesnena|jy, "X paBHo

v 0
vl
v -1
v
12. Bropasmpou3BoaHassPpyHKITUH Y = COS X paBHA
v’ COosX;
v’ -COS X;

sin 2

X
paBeH
2X

x—10

paBeH

x—0



v, —=Sinx :
v’ sinx
13. LluAuHAp HEJb3sI MOJYIUTh BPAIIICHUEM. . .
v mpey2oibHUKa 60KPY2 00HOU U3 CHIOPOH;
v’ KBaJpaTa BOKPYT OJIHOM U3 CTOPOH;
v’ IPSAMOYTOJIHUKA BOKPYT OJHOU M3 CTOPOH.
14. KoHnyc MOXeET OBITh TIOJIYYCH BPAIICHUECM. . .
v/ PaBHOCTOPOHHETO TPEYTOJILHUKA BOKPYT €r0 CTOPOHBI;
V' BpAMOY2016HO20 MPEY2OIbHUKA 60KPY2 00HO20 U3 €20 KAMEmos;
v/ IIPAMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT THIIOTEHY3HL.
15. Pa3BepTKoii OOKOBOW MOBEPXHOCTH MPSMOTO KPYTrOBOTO IIMIIMH/IPA SBIISACTCS
V' BpAMOY20IbHUK;
v’ TpEeyrojbHHUK;
v’ Tpamenus
16. OceBoe ceueHNE YCEUEHHOTO KOHYCA SIBJISIETCS
v’ KpyT;
v’ pasnobokas mpaneuus;
v’ TIpSAMOYTOJIbHAS TPATICIIHS.
17. Teno, mOBEPXHOCTh KOTOPOTO COCTOUT M3 KOHEUHOTO YMCJIA TUIOCKUX
MHOTOYTOJIbHUKOB, HAa3bIBACTCS
v/ MHOTOYTOJIbHUKOM
V' MHO0202DAHHUKOM
v’ TeJIOM BpallleHHs
18. [Ipsimast mpu3Ma, y KOTOPOH B OCHOBAHUH JISKUT MPABUIIBHBI MHOTOYTOJIEHUK
Ha3bIBACTCS
v’ npasuibHoul
v’ HaKJIOHHOM
v KyOom
19. KonmnuecTBO rpaHel MECTUYTOIBHON ITPU3MBI
v 6
v 8
v 10
v 12
v 16
20. Ywucna, ynoTpeOisieMble MPU CYETE MPEIMETOB, HA3bIBAIOTCH ...
v/ LIEIBbIMH;
v HamypanpbHolMu;
v’ IeliCTBUTEIbHBIMU;
v’ paLUOHAILHBIMY;
v’ UppaIMOHAIbHBIMH.
21. IIpon3BOAHASATIOCTOSHHOUBEIUYUHHI . ..
v’ paBHA €UHHIIE
v’ paBHa caMOU IIOCTOSHHOM
v’ He CyLIEeCTBYET




v’ pasna nyuaio
22. TIpu BBIYMCIIEHUY ITPOU3BOIHOMN MOCTOSHHBIA MHOXKMTEIL MOXKHO. ..

v’ BO3BOJUTH B KBaJpaT
v’ 8blHOCUMb 3 3HAK RPOU3EOOHOIL
v/ He IPUHUMATh BO BHUMaHHUE
v’ TIPUHATH 33 HYJIb
23. YCKOpEHHENPSAMOIMHEHHOTOIBUKEHUAPABHO. ..
v’ CKOPOCTH OT IIyTH I10 BPEMEHH
v’ nepeoii npou3e00HOU oM nymu no 6pemMenu
v/ BTOpOIi POU3BOIHOM OT ITyTH IO BPEMEHU
v’ HYJIIO
24. @yHKIMA BO3pacTaeT Ha 3aJJaHHOM IPOMEXYTKE, €CIIH. ..
v’ nepeas npou3eo00HaAs NONOHCUMENbHA
v/ BTOpAas MPOM3BO/IHAS [OJOKUTEIBHA
v’ TepBas IPOU3BOHAS OTPHILIATEIBHA
v’ TiepBas IPOU3BOJIHAS PABHA HYJIIO
25. CoObITHE, KOTOPOE 00S3aTENBHO IPOU30MIET B JaHHOM UCIIBITAHUH, Ha3bIBAETCS . ..
v’ HEBO3MOKHBIM
v docmogepubim
v’ Clly4aiiHBIM
v’ JIOCTOBEPHBIM M CIIy4aiHbIM
26. CoObITHE, KOTOPOE TOYHO HE MPOU3OMIET B JaAHHOM UCIILITAHUY , HA3LIBAETCA ...
v’ ciydaiiHBIM
V' He603MONCHBIM
v’ JI0CTOBEPHBIM
v’ JIOCTOBEPHBIM M CITy4aiHbIM
27. BeposITHOCTb JOCTOBEPHOTO COOBITHS
v' Goubie 1
v’ pasnal
v' pasna 0
v’ Menbine 1
29. BepoaTHOCTh HEBO3MOYKHOTO COOBITHS
v' Gounbie 1
v’ pasna 1
v’ pasna 0
v’ mensbie 1
30. B kakoii ueTBepTH pacnoioxkeH yroa 150°
v Blu.
v gollu.
v Bl 4,
v BIVu.

31. BeruuciauTh: 1§

144



v 12

v 12
32. KocunycoMm yrna, TOYKM €IMHUYHOU OKPYKHOCTH Ha3bIBACTCS
v’ abcuucca
v’ opauHara
v’ KoopauHaTa
33. Ha ennHUYHON OKPYKHOCTH TAaHT'E€HC — 3TO
v’ opauHaTa
v’ abcrmcca
v/ OTHOIIEHHE a0CIUCCHI K OpMHATE
v omuowenue opounamol K adcyucce
34. OpauHATON TOYKH €IMHUYHON OKPYKHOCTU HA3bIBACTCS
v’ KOCHHYCOM
v’ KOTaHT€HCOM
v’ cunycom
v’ TaHreHCOM
35. OCHOBHO€E TPUTOHOMETPUUECKOE TOKIAECCTBO UMEET BU/I:
v’ sin’x - cos’x =1
v sinx+cosx=0
v’ sin’x + cos “x=1
v sinx+cosx-1
36. B paguannoii Mepe yroa B 180°
vr
v 2n
v 3n
v 4n
37. BeipazuTte B rpagycax 3m/2
v 90°
v 180°
v 210°
v 150°
38. JleiicTBUEHAX 0K ACHUSATTPOU3BOAHON (PYHKITMMHAZBIBAETCS
v’ ouddpepenyuposanue;
v’ TIOTEHIMPOBAaHUE;
v’ jorapupMUpOBaHHE;
v’ MHTErpUpOBAHHUE.
39. Oneparuto HaXOXKAEHUS IEPBOOOPA3HOM 151 HYHKIIMH HA3BIBAIOT:
v’ nuddepeHIpOBaHHE;
v’ IOTEHIMPOBAHUE;




v’ Jtorapu(pMupOBaHHE;
v’ unmezpuposanue.
40. B mmrerpane [ f(x)dx , f(x) - 310:

v’ IlepeMeHHas HHTErPUPOBAHUS;
v' TOJBIHTErPAILHOE BBIPAKEHHUE;
v’ nepBooOpasHas QyHKIUY;
v’ nodvinmezpanbHas ynKuus.
41. HaliTuHeonpenenEéHHBIMMHTErpal szin X dx
v 5cosx +C
v -5sinx+C
v 5sinx+C
v bcosx+C
42. HaliTuHeonpeaeaeHHbIMUHTETpAT JZ dx

a) 2+C
0) 2x+C
B)%-FC

r)2x*+C

I1. BonpocblOTKPBITOrOTHIIA

43. - Ha3bIBAETCS TEJIO, KOTOPOE COCTOMT U3 JIBYX KPYroB, HE JIEKAIIUX B OIHOM
IUTOCKOCTH M COBMEIIIAEMBIX MapaljIeIbHbIM IIEPEHOCOM, U BCEX OTPE3KOB,
COEIMHSAIOIINX COOTBETCTBYIOIINE TOYKH OTHX KPYrOB

(Omeem: yununop)

44, - Ha3bIBAETCS MHOTOTPAHHHUK, KOTOPBIM COCTOUT U3 JIBYX ILUIOCKUX
MHOT'OYT'OJIbHUKOB, JIEXKAIIMX B Pa3HBIX IJIOCKOCTSAX U COBMEIIAEMBIX MApalIeIbHBIM
IEPEHOCOM, U BCEX OTPE3KOB, COEAUHSIOIINX COOTBETCTBYIOIIUE TOYKH DTHX
MHOT'OYTOJIbHUKOB

(Omeem: npuszma)

45, - HA3BIBAETCS TEII0, KOTOPOE COCTOMUT U3 KPyra — OCHOBAHHS, TOUKH, HE
JIeKAIIEN B INIOCKOCTH DTOrO KPYra, - BEPIIMHEI K BCEX OTPE3KOB, COETUHSIOIINX
BEPIINHY C TOYKAMU OCHOBAHUS

(Omeem: konyc)

46. - Ha3BIBACTCS MHOTOTPAHHMK, KOTOPBIA COCTOMT U3 IIOCKOTO
MHOT'OYTOJIbHUKA — OCHOBAHHMSI, TOUKH, HE JICKAIIEH B IDIOCKOCTH OCHOBAHUS - BEPIIMHBI
U BCEX OTPE3KOB, COSAUHSAIOIINX BEPIINHY C TOYKAMH OCHOBAHUS

(Omeem: nupamuoa)

47. Vurerpan | 01 2xdx paBen
(Omeem: 1)

48. Unrerpan [° . 3x%dx pasen

(Omeem: 1)

49. CooTBeTCTBUE MEXAY PaJMaHHONW MEPOU yTJia U TpayCHOM MEepoil yria:
T 180°
/2 90°



2n 360°

3n/2 270°

50. CootBeTcTBHE MEXTY (PYHKIIUSIMHU U UX TIPOU3BOTHBIMU
f(x) =3x° £(x)=6x
f(x)=8x 2 (x)=8
f(x)=9x’ £(x)=63x"
fx)=1,5x*+2,5x" £(x)=3x + 10

51. CooTBeTCTBUE MEXAY 3HAKOM TUCKPUMHHAHTA KBAaJPaTHOTO TPEXUJIEHA U
KOJINYECTBOM KOPHEMN

D=0 OnuHKOpEHb
D>0 JIBa NEeMCTBUTENBHBIX KOPHS
D<0 JIBa KOMIIIEKCHBIX KOPHS

52. CooTBeTCTBHE MCKAY BUIOM TCJIOM BPAIICHUA U CI'0O HA3BAHHUCM

i
&b

Y ceueHHbIN KOHYC

Lumanp a»
.-—.r-*'}?
Cdepa

53. CooTBeTCTBME MEK1y BUJIOM MHOTOTPAHHUKOM U €r0 HA3BAHUEM
[Tupamua

[IpssMOYTOJIBHBIN HapaslIeIenUIIe ]

YceueHHas nupaMuia




Haxnonnas npusma

54. CoOTBETCTBUE MEXKY TEJIOM H €r0 AJIEMEHTaMHU

Humusap JIBa ocHOBaHMs1, 0Opa3yoOIINe, BHICOTA.
IIpnsma JIBa ocHOBaHUs, rpaHu, peOpa, BEPIIUHBI,
Konyc OcHoBanue, o0pa3yrolue, BepiuHa
[Mupamuaa OcHoBanue, BepImHa, pedpa, anodpema

55. IlocnenoBaTenbHOCTD 3TANIOB CTATUCTHYECKOM padOThI
1:COop naHHBIX
2:006paboTKa JaHHBIX
3:BbIBOIBI, TPOTHO3HI.
56. IlocnenoBaTeNbHOCTD ATANOB UCCIEAOBaHUS (DYHKIIMHA HA SKCTPEMYM
1: Haittu npoussoanyrof'(X).
2: HaiiTi kpuTHUYECKUE TOUKH JaHHOHW (QyHKIMH, B KOTOpBIX f'(X)=0
3: HccnepmoBaTh 3HAK IIEpBOM MPOU3BOJHOWB IPOMEXKYTKaxX, Ha KOTOpPBIE
HalJICHHbIC KPUTUYECKUE TOUKH JIETAT 00J1acTh onpeaesieHuss GyHKIuu y = f(x).
4: VYcraHOBUTH MNPOMEXKYTKM BO3pacTaHus YObIBaHUS (DYHKIMM U TOYKHU
MaKCUMyMa ¥ MHHAMYMa
5: Beruancnauth 3HaYeHN (QYHKIIMN B TOUKaX MAaKCUMyMa 1 MHHAMYMa.
57. IlocnenoBaTeNnbHOCTh 3TANOB UCCAEAOBaHUS (PYHKLIUU HAa TOYKH Meperuda
1: Haiitu BTOpy®o mpousBoanyof" (x).
2: Haiiti kpuTHUeckue TOYKH QyHKIUU y = f(x), B kotopsix f''(X) oOpamaercs B
HYJIb WU TEPIIUT Pa3phIB.
3: HccnenoBath 3HaK BTOPOUl MPOU3BOIHOWB MPOMEKYTKAX, HA KOTOPHIE HAMICHHBIE
KPUTUYECKUE TOUKH JCNAT 00J1acTh onpeeneHust GyHKuuny = f(x).
4: YCcTaHOBUTH MIPOMEKYTKHU BBITYKIIOCTH BOTHYTOCTH (D)YHKIIMU U TOYKH Tieperuda u
MUHHAMYyMa
5: BeruncauTh 3HaueHUs QYHKIMK B TOYKAX Ieperuoa.
58. IlociienoBaTeNbHOCTh ATANOB HAXOXKAECHUS ONPEAECICHHOIO UHTErpasa
1: Haxomum niepBooOpasnyro Gpyukmuo F(X)
2: TloacraBisseM 3HaYCHHE BEPXHETO Mpejiesa B mepBoodpasnyro Gpyukmuio:F(b)
3: [MoacraBisieM 3HAYCHHE HUXKHETO Mpejieiia B iepBooOpasHyo GyHkuo: F(a)
4: PaccunthiBaeM paszHocth F(b)-F(a), To ecTh, HAXOAUM YHCIIO.
59. TlocnenoBaTENBHOCTH ITAMOB CXEMbI HCCIIET0BAHUS (QYHKITIH
1: HaxoxneHue o0iacTu onpeaeneHus QyHKInu.
2: UccnenoBanue GyHKIUY HA YETHOCTh U HEUYETHOCTb.
3: Haxoxnenue Touek nepeceueHus rpaduka GyHKIMH ¢ OCIMU
4: HaxoaeHne SKCTPEeMyMOB U HHTEPBAJIOB MOHOTOHHOCTHU (YYHKIIUH.
5: HaxoxzeHrne HMHTEpPBAJOB BBIMYKIOCTH U BOTHYTOCTH W TOYEK Tmeperunda
rpaduka QyHKIIIH.
6: IlocTpoenue rpaduka GyHKIMH.



60. IlocmenoBaTeNbHOCTh OCHOBHBIX TPUTOHOMETPUYECKHX YIJIOB B BO3PACTAIOIIEM

MOPSIKE
1: /6
2:m/4
2:1/3
3:m/2
4.
5:31/2
6:21

3.2. CootBercTBHE MeENKAY OaJLHOM

CUCTEMONl ¥ CHCTEeMONW OIeHHUBaHHUA IO
cJieayrouei

pe3yjabTaTam TECTUPOBAHUA  YCTAHABJIUBACTCH IMOCPEACTBOM
Ta0JIHIbI.
OGBeKT IToka3zarenu YpoBeHb
OLICHKI OLICHUBAaHUSA Ornenka Pe3yJIbTaToB
pPE3yIbTATOBOOYUECHHS 00yUYeHHUs
50 6amIoB U MeHee «HeynoBaeTBOPUTEIBHOY HuszkuitypoBenn
69 — 51 6aymoB «Y OBJIETBOPUTEIHHO» [ToporoBelilypoBeHb
OOyuaronmics
89 — 70 6amtoB «Xoporo» [ToBbIIEHHBIHYPOBEHD
100 — 90 6anmoB «OTIHIHOY BricokuitypoBeHb

4. OueHka oTBeTa 00y4yaiiero Ha BOMpochbl AnPepeHIHUPOBAHHOIO 3a4eTa,

IK3aMEcHa
CopepxaHue IIKajibl OlICHUBAHUS
DEeMEHTHI
OLCHUBAHMS HeynosnerBopurenbHo VY 10BIIETBOPUTETIBHO Xopouio OTin4HO
He3zaureno 3auTeHo 3aureHo 3aureHo
CooTBeTCTBUE
OTBCTOB
ITosmHOE HECOOTBETCTBHE 3HaYNTEILHBIE Hes3naunrtennHble ITomHOE
(hopMyIHpOBKaM
10 BCEM BOIIpOCaM MOTPEITHOCTH MOTPEIIHOCTH COOTBETCTBHE
BOIPOCOB
(3amanuii)
Crpykrypa,
MOCJIEI0BATENHHOC
T HJIOTHRA 3HaunTENHHOE Hesnaunrensnoe Coorserctaie
oTBeTa. YMeHue |[lomHOEe HECOOTBETCTBHE KPHUTEPHUIO TIPH
HECOOTBETCTBHE HECOOTBETCTBHE
YETKO, OHSTHO, KPUTEPHIO OUTCDHIO OUTCDIIO OTBETE Ha BCE
TPaMOTHO U PHTEp puTep BOTIPOCHI
CBOOOIHO
H3JIaraTth CBOU




HEBCPHBIC OTBCTHI

HmeroT mecTo
3HaHue ITonnoe
ITonHOE HE3HAHME CyIIecTBeHHbIe yIyIieHus | IMeroT MecTo HecyIecTBeHHbIE
HOpPMAaTHBHBIX, Ny . COOTBETCTBHE
HOPMATHBHOW U (He3HaHue OOJBIICH YacTH VIOyIICHUS W He3HaHUE
TIPABOBBIX N JAaHHOMY
TpaBOBOH 0a3bl U 13 JOKYMEHTOB U OTIENBHBIX (€INHUYHBIX) paboT
JIOKYMEHTOB H o o . KpUTEPHIO
. CTIeHAIbHOU CICIHATBHOM JTUTEPATYPHI 13 Yhcia 00s3aTeIbHON
CIIEIHATbHOM OTBETOB Ha BCE
JUTEPATyPHI 10 Ha3BaHHIO, JUTEPATYPHL.
JUTEPaTyPhI BOTIPOCHI
COJIEP>KaHUIO U T.1.).
ITonHoe
COOTBETCTBHE
YmeHnue JAaHHOMY
YBSI3bIBATH TCOPUIO KpPUTEPUIO.
C IPAaKTUKOH, |YMEHHUE CBA3aTh TEOPUIO| Y MEHHE CBA3ATh BOIIPOCHI ‘YMeHue cBsA3aTh BOIPOCHI Crioco6HOCTH
B TOM YHCJIE€ B | C IPAKTUKOW pabOTHI HE TEOPHUH U TIPAKTHUKU TEOPHH U TPAKTHKH B OCHOBHOM | HHTETPHUPOBATh
obnactu TIPOSIBIICTCSL. TIPOSIBIIICTCSI PEIIKO TIPOSIBIISIETCSI. 3HAHUA U
npodeccrnoHaTbHO MIPHUBIICKATH
i paboTHI CBEJICHHS U3
pasIn4YHbIX
HaY4YHBIX cep
1. JlaHBI HEMOJIHBIE OTBETHI HA
Ha Bce JlaHbl BepHBIE
KauecTBO 0TBETOB OTBeTH Ha OOJBIIYIO JIOTIOJTHUTEBHBIE BOTIPOCHI
JIOIIOJIHUTEIILHEIC OTBETHI Ha BCE
Ha YHYacCTbhb JOIMOJIHUTCIIbHBIX HpeHO}IaBaTeHH
BOHpOCI)I o JOIIOJTHUTCIIbH
JOIIOJTHUTCIIbHBIC BOHpOCOB npeno,uaBaTenﬂ 2 I[aH OIUH HeBepHLII/I OTBCT HaA
Hpeno;[aBaTenﬂ JaHbI bIC BOHpOCI)I
BOHpOCI)I JaHBbI HeBepHO JOIIOJTHUTCIIbHBIC BOHpOCI)I
npenoaBaTens

npenogaBaTeiist

[Tpumeyanue: uToropasi oleHKa GOPMUPYETCs KaK CpeHsst apudMeTHIecKas pe3ylibTaToB JIEMEHTOB OILICHUBAHUSL.



