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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI' PAMMBI
OBIIIEOBPA3OBATEJBbHOM YYEFHOU TUCHUAILINHBI
OV].03 <MATEMATHUKA»

1.1. MecTo IMCHUIUIMHBI B CTPYKType mnpodeccHoHaJIbHOII 00pa3oBaTe/bHOMH
nporpammsbl CI1O:

OOmeoOpa3oBarenbHas ITUCHHMILIMHA «MaTemaTtukay SBISETCS 005S3aTeNIbHOW YacThiO
0011eo0pa3oBaTeNbHOTO [UKIa 00pa3oBaTenbHOM mporpammbl B cooTBercTBUU ¢ PI'OC 1o
cneunanbHocTH 33.02.01 ®apmanus

1.2. Heaun u ni1anupyembie pe3y/bTaTbl 0CBOCHHUS TUCHUIIINHBI:

1.2.1. Heab aucuunauHbl

Conepkanrie  mporpamMmbl  001IeoOpa3oBaTeNbHON  AUCHUIUIMHBL  «MaTtemaTukay
HaIpaBJIEeHO Ha JIOCTIXKCHHUE PE3yIbTATOB €€ M3YUEHHs B COOTBETCTBUM C TpeboBanusimu OI'OC
COO ¢ yuerom npodeccronanpHoi HanpasienHocTn OI'OC CIIO.

[IproputeTHbIME LIENAMU OOy4EHUSI MaTeMaTUKe Ha 6a30BOM YPOBHE SIBIISIOTCS:

dbopMuUpOBaHHE  [EHTPAITBHBIX MaTEMaTHYECKUX TMOHATHH  (YHCIO, BEJIWYHHA,
reoMerpuueckas  ¢urypa, mnepeMeHHas, BEpOSATHOCTb, (GYHKIMS), 00ecrnedrBaroNINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOT0 00pa30BaHMs 00yJaroIINXCs;

nojiBesieHne oOy4aronxcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKU u OKPY’KaIOILIEro Mupa, MOHUMaHHue MaTeMaTUKH
KaK 4yacTH OOIIel KyIbTypbl 4eJIOBEUECTBA;

pa3BUTHE  UHTEJUIEKTYalbHBIX U  TBOPYECKMX  CIIOCOOHOCTEH  oOyuaromuxcs,
M03HABATEIbHON aKTUBHOCTH, HUCCIIEI0BATENbCKIUX YMEHHUM, KPUTUYHOCTH MBILIUICHUS, HHTEpeca
K U3Y4YCHHIO MAaTEeMAaTHKH;

(hopmupoBanue (PyHKIIMOHATBHON MaTeMaTHYeCKON I'PaMOTHOCTH: YMEHHsI pacliO3HABATh

MaTCMaTHYCCKUC ACIICKThI B pPCalIbHBIX KHU3HCHHBIX CUTYyaluAX
n IIpu HU3YUYCHUH APYrux JUCIMIIINH, IIPOSABJICHUA 3aBHCHUMOCTEH
n 3aKOHOMepHOCTeI>'I, (bOpMyanOBaTB HUX Ha A3BIKC MAaTCMAaTHUKHU U CO3JJaBaThb MaTCMAaTHUYCCKUC
MOACIINU, IIPpUMCHATDb OCBOCHHBIN MaTeMaTUYEeCKUI alrapar

g pE€IICHHA MNPAKTHKO-OPHUECHTUPOBAHHBIX 3aJad, 3aJayd HpO(l)CCCHOH&J'IBHOfI JCATCIIbHOCTH,
HHTCPpHIPECTUPOBATH U OLUCHUBATD IMOJIYYCHHBIC PE3YJIbTAThI.

1.2.2. IliianupyemMblie pe3yJibTaThl OCBOCHHUS 0011e00pa3oBaTe/bHON IMCHUILVINHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu GopmupoBanuu U pa3sutiu OK u [TK



Koa u HauMeHOBaHHUe

I[Inanupyemble pe3yabTaThbl 00y4eHUs

(popmupyembIx

KOMITeTeHIHii Oo0mmue JucuunimHapHbie (MpeaMeTHbIe)
OK 01. JIMHOCTHEIE  PESYIILTATH  NODKHHL  OTPAXKATE | 11pgy Biranenne metonaMu J0Ka3aTenbCTB, AITOPUTMAMU PELICHMS 3a/1a4;
Bri6upars criocobut B HACTH. TPY/OBOTO BOCITHTAHIT. yMEHHE GopMynHpoBaTh onpeseNeHHus, AKCHOMBI
[PCLICHIA 32131 - TOTOBHOCTb K Tpydy, OCOSHAHMC ILCHHOCTH | . reopempl, mpUMEHSTh HX, MPOBOAMTH AOKA3aTeIbHbIC PACCYKICHHS B
npodeccuoHaTbHON MacTepCTBa, TPYI0JIIO0UE; } XOJIe PEIIICHUsT 33141,
eSITeITbHOCTH - TOTOBHOCTh K  AaKTHBHOH  JI€ATEIbHOCTH

MIPUMCEHUTEIIBHO K
PA3JIMYHBIM KOHTCKCTaM

TEXHOJOTHYECKOW M COUHMAIBHON HANpaBIECHHOCTH,
CIIOCOOHOCTH WHUIIUAPOBATH, MJIAaHUPOBATH
Y CaMOCTOSITEIFHO BBITIOJIHSTH TAKYIO JICSITEIBHOCTD;

- MHTEPEC K pazuyHbIM cdepaMm mpodecCuoHaTbHON
JIESITECILHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh:
OBnageHue YHUBEPCATHHBIMHU y4eOHBIMU
MO3HABATEILHBIMHU JECHCTBHUSIMH:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:
- CaMOCTOSTENILHO

U aKTyaJu3upoBaTh  IMpoOIeMy,
€€ BCECTOPOHHE;

- yCTaHABJIMBATh
WM OCHOBAaHMS I CpaBHCHHS,
H 00001IeHNS;

- OompemenATh  IEAM  JeATEIbHOCTH,
rapamMeTpbl U KpUTEPUU UX JTOCTUKEHUS;

- BBIBIATH 3aKOHOMEPHOCTH M  MPOTHUBOpPEUUS
B pacCMaTpPUBAEMBIX SIBJICHUSX;

dhopmynupoBaTh
paccmaTpuBaTh

CYILIECTBCHHBIH PHU3HAK
KJ1accuuKauu

3a1aBaTb

- BHOCUTHb KOPPEKTHBBI B JCATEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB IIENISIM, OLICHUBATH PUCKU
MOCJICJICTBUI IE€ATEIBHOCTH

0) 0a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

[1P62. YMeHue omepupoBaTh MOHATHUSAMHU: CTENEHb YHCIA, JIoTapupm
YHUCIIa; yMEHHE BBITIOJIHATH BBIYHCIICHHE 3HaYEHUH
U TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHsSAMU U Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAKEHHUI;

I1PG3. Ymenue OIepUpOBATH MOHSTUSIMU: palMOHAIIbHbIE,
UppalMoOHalibHble, TI0Ka3aTelIbHble, CTENEHHbIE, JorapuMuU4ecKue,
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. VYmMmeHume omnepupoBaTh TMOHATHSAMU: (QYHKIUS, HETpPEepPhIBHAS
byHKUMS, TPOU3BOJHAS, MEPBOOOpa3Hasi, OINpPENEICHHBI HHTErpa;
YMEHHE HaxOJIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIMMA, HCIOJIB3YS
CIIPaBOYHBIE MaTepHalibl, UCCIEI0BATh B MPOCTEHIINX CIIydasX (QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUThb HauooJIbIINE
¥ HAUMEHbBLINE 3HAYeHUS (PYHKIUN; CTPOUTH I'pad)MKU MHOTOUJICHOB C

HCIIOJIb3OBAHHMEM  allllapaTa MATCMAaTUYCCKOIr'o aHalin3d, IIPUMCHATDH
IMPOU3BOJHYIO Ipu pPEeIICHUN 3aJa4
Ha JBHXXCHHUC, peuIaThb IMPAKTUKO-OPUCHTUPOBAHHBLIC 3aJa4u

Ha HauOoJIbIINE U HAaUMEHbIIINE 3HAaUE€HUs, HAa HAXOXKAEHUE MTyTH, CKOPOCTH
U YCKOPEHHUS;

[TP65. VYmeHue omnepupoBaTh MNOHATHSAMM: palMOHAIbHAs (QYHKIUS,
nokaszatenbHass (yHKUMS, CcTemneHHas (QYyHKUus, Jorapudmuyeckas
(GyHKIUSA, TpUrOHOMETpHUecKue (QyHKIMU, OOpaTHbIE (DYHKIMU; YMEHHE
CTPOUTh TpapUKH H3YYEHHBIX (QYHKIUH, HMCIOIb30BaTh I'paduKu MpU
U3YyYEHHH TPOLECCOB M 3aBUCHUMOCTEH, MU pEIIeHUH 3a/ad U3 JIPYTrux
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- BIIQJCTh HAaBBIKAMH Yy4eOHO-UCCIICOBATEIHCKOM
U IPOEKTHOW AESATEIBHOCTH, HAaBBIKAMH DPA3PEILICHUs
mpooem;

- BBISIBJIATDH IMPUYUHHO-CJICACTBCHHBLIC CBsI3HU
U aKTyaJIrM3upoBaTb 3ajady, BBIABUIaTb THUIIOTE3Y
€c peuicHu, HaXO0IUTh APTrYMCHTBIL
IUIS TOKa3aTeNbCTBA CBOMX YTBEPXKACHUH, 3a1aBaTh
[apaMeTpsl U KPUTEPUHU PELICHHUS;

- AHAJIM3UPOBATH MOJYYCHHBIC B XOIC PCHICHUA 3a1a4n
PE3YIbTATHI, KPUTHYCCKHU OLCHUBATH
nux JOCTOBCPHOCTD, IMPOrHO3UpPOBATH N3MCHCHUEC
B HOBBIX YCJIOBHAX;

pa3pabaThiBaTh IUJIAH PEIICHUS TPOOIEMBI C y4eTOM
aHam3a UMEIOIINXCS MaTepUATbHBIX
Y HEMaTepUAITBHBIX PECYPCOB;

- yYMeTh TMEPEHOCUTHh 3HAHHS B TI03HABATEIHHYIO
Y TIPAKTUYECKYIO 00J1aCTH )KU3HEICSITCIbHOCTH,

- yMeTh HMHTETPUPOBATh 3HAaHUS W3  PAa3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIC HJICH, NIPEIaraTh OpPUTHHAIbHbIC
MOJIXObI M PEIICHUS

y4eOHBIX IPEIMETOB U 3aJ1a4 U3 pealibHOM KU3HU; BbIpakaTh (popmysaMu
3aBUCUMOCTHU MEX]ly BETUUMHAMU;

[TP66. YMeHue pemiath TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM YHUCJIE HA
IPOLEHTHI, JI0JIM U YacTH, Ha JBUXKEHHUE, pabOTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JIACTH YIPABJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISITh BBIPAKEHUS, YpPaBHEHMs, HEpPaBEHCTBA M HX
CHCTEMBI IO YCJIOBUIO 3aJjaud, HCCIIEAOBaTh IOJY4EHHOE pEIIECHHE U
OIICHUBATh MPaBIOI0I00HOCTh PE3YJIbTATOB;

[IP67. VYmenue omepupoBaTh TOHATHSAMHU: CpenHee apu(METHUECKOe,
MeauaHa, HauOoJbIllee W HAMMEHBIEE 3HAYCHUS, pa3Max, JUCTIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO Habopa; YMEHHE U3BJIEKaTh,
WHTEPIPETHPOBATh HH(OPMAINIO, TPEACTABJICHHYIO B TaOiuIaxX, Ha
quarpammax, rpadukax, OTpaskarollyl0 CBOWCTBA peajbHBIX MPOIECCOB U
SBJICHUH; MPEICTaBIATh HHGOPMAIUIO C MOMOIIBIO TAONIUIl U JUArPaMM;

UCCIIEI0BATh CTaTHCTUYECKHE JaHHbIE, B TOM YyHucIe
C IpUMEHEHUEM rpaduuecKiX METOIOB U AIEKTPOHHBIX CPECTB;
I[IP68. YMeHue omepupoBaTh  IMOHATHUSAMH:  CIYYaWHBIA  OTIBIT

U CcilydailHOE€ COOBbITHE, BEpOSITHOCTh CIIy4alHOTO COOBITHS; yMEHUE
BBIUHCIISITh BEPOSITHOCTh C HCHOJIb30BAaHUEM TIpapUUECKUX METOJI0B;
OPUMEHITh  (OPMYINIBI  CIIOKEHHS U YMHOXKEHHUSI  BEPOSATHOCTEH,
KOMOMHaTOpHbIe (akThl U (OPMYNBI MPH pPEUICHUH 3a]a4; OLIEHUBATh
BEPOSITHOCTH peabHbIX COOBITHI; 3HAKOMCTBO
CO CIly4allHBIMU BETMYMHAMU; YMEHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUSL
3aKOHa 00IBIINX qucen B MIPUPOIHBIX
U OOIIECTBEHHBIX SIBIICHUSX;

[TP69. Ymenue omepupoBaTh MOHATHUAMHU: TOYKA, MpsAMasi, IIIOCKOCTH,
MPOCTPAHCTBO,  JBYI'PAHHBIA  YroJl,  CKPEIIMBAIOLIUECA  MPSIMBIE,
napajuieIbHOCTh u NEePIEeHIUKYISIPHOCTD MIPSIMBIX
U IUIOCKOCTEH, YroJl MEXIy MpsSMBIMH, YIOJ MEXAy MNpsMOn
U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU MO
IUIOCKOCTH, pAacCTOSHUE MEXIy NpPSIMBIMH, PpacCTOSHUE  MEXAY
IUIOCKOCTSIMU; YMEHME HCIOJb30BaTh IPHU PEHICHUM 337a4 HU3Y4YECHHBIE
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(akThl U TEOPEMBI INIAHUMETPUHU; YMEHHUE OLICHUBATH pa3Mepbl OOBEKTOB
OKpPYKaIOILEro MUpa;
[1P610. YMenue omepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, CEUEHUE
MHOTOTpaHHHKa, KyO, MmapajiesNienunesn, mpu3Ma, nupaMmuia, ¢urypa u
MOBEPXHOCTh BpallleHus, IWINHJP, KOHYC, 11ap, chepa, cedyeHus: GUrypsl
BpallleHHUs, JIOCKOCTh, Kacawomascs cepsl, IINHAPA, KOHYca, II0Ialb
MOBEPXHOCTU MHUpaMUAbI, IPU3MBL, KOHYCA, [MWJIMHJpA, IUIOMAaas chepsl,
00beM KyOa, IpsIMOYrOJIbHOTO MNapajuleNienunesna, MUpaMuibl, IPU3MBI,
HWIMHIpa, KOHyca, Ilapa; YyMEHHEe Uu300pakaTb MHOTOTPaHHHUKHU
U TIOBEPXHOCTH BpAILlEHUs, UX CEYEHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEACTB;, YMEHHE Ppaclo3HaBaTh
CUMMETPUIO B TIPOCTPAHCTBE; YMEHHE pACIO3HABATh IPaBUJIbHbBIE
MHOTOTpPaHHUKU;
I1P611 Ymenue OIepUpOBATH MOHATHSIMH: JIBIDKCHUE
B IIPOCTpaHCTBE, MOAOOHBIE (GUTyphl B MPOCTPAHCTBE; HCIOJIB30BATh
OTHOIIICHHE TUIOIIAZCH MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTYp MPHU
peIleHnH 3a/a4;
[1P612. YMeHHE BBIYMCIATH TE€OMETPHUYCCKHE BEIUYHMHBI (IJIMHA, YroJI,
wionaab, 0o0beM, IUIOMA[b [OBEPXHOCTH), HCHOIb3ys HU3YUYECHHBIE
(bopMyIBl U METO/IBI;
[IP613. VYmenue omnepupoBaTh MOHATHAMH: MPSIMOYIroJIbHAs CHCTEMa
KOOpJMHAT, KOOPJIAUHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIISIPHOE
MPOU3BEICHUE, YTOJ MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpPAa Ha YHCJI0; HAXOIUTh C MOMOIIBIO U3YUYE€HHBIX POPMYIT KOOPIUHATHI
CEpeIHBI OTPE3Ka, PACCTOSHUE MEXTY JBYMS TOUKAMU;

[1P614. YMeHue BbIOMpaTh MOIXOIAMINN U3yIEHHBIH METO

U1 peleHns 3a7aukl, pacro3HaBaTh MaTeMaTHUYeCKue (aKkThl

1 MaTeMaTHYeCKHe MOJIENIN B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHUE IIPUBOIUTD IIPUMEPBI MATEMATUYECKUX OTKPBITUH
POCCUICKON U MUPOBOM MaTeMaTHUYECKOU HAyKU




OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CPE/ICTBA
[MOMCKa, aHAJIU3a U
WHTEPIPETAIIN
nH(popMalnu, u
H(OpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a7a4
pohecCHoHATBHOM
NesITeNbHOCTH

JIMuyHOCTHBIE pe3ybTAThI JOJDKHBI OTPaKaTh B YAaCTH:
LEHHOCTH HAyYHOTO TTO3HAHUS:

-cpopMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ® OOIIECTBEHHOH TMPAKTHKH, OCHOBAHHOTO
Ha JMajore KyJabTyp, CIIOCOOCTBYIOIIErO OCO3HAHUIO
CBOETO MECTa B IMOJIMKYJITYPHOM MHpE;
MertamnpeaMeTHbIe pe3ynbTaThl JODKHBI OTPAXKaTh:
Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU
MMO3HABATEIHHBIMH JCHCTBUSMH:

B) paboTa ¢ uHpopMaluei:

- BIQJICTh HABBIKAMH TOJydCHUsT WHQPOpMAIUU U3
UCTOYHMKOB  pa3HbIX  THUIIOB,  CAMOCTOSITEIbHO
OCYILIECTBJIATh IIOUCK, aHAIU3, CHUCTEMATU3ALUI0 U
UHTEpIpEeTalui0 HHOOPMAIMK pPA3INYHBIX BUAOB U
dhopm mpencTaBIeHUs;

- CO3/1aBaTh TEKCTHl B PA3JIMYHBIX (popMaTax ¢ yueTom
Ha3HauyeHus HMHPOPMALUU U LEJNEBOM ayauTOpHH,

BbIOMpass ONTUMAJbHYIO  (OpMy  IpEICTaBICHUS
Y BU3yaJlU3alli;

- OLIEHMBAaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTb
uHpopmaluyd, €€ COOTBETCTBUE IIPABOBBHIM U

MOPaJIbHO-3THYECKUM HOPMaM;
- MCIIOJIL30BATh CPEACTBAa HH(POPMALIMOHHBIX U
KOMMYHHKAI[HOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHU3allMOHHBIX
3aau ¢ coOM0IeHueM TpeOOBaHU SPTOHOMUKH,
TEXHUKU 0E30MAaCHOCTH, TUTHEHBI, PECYPCOCOepPEIKEHUS,
[TPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHOH
0€30I1aCHOCTH

[1P61. Bnanenue MeTo1aMu 10Ka3aTeabCTB, AITOPUTMAMU PELLIEHUS 3a/1a4;
yMEHHE dopmynupoBath oTnpe/eneHus, aKCHUOMBI
U TEOpEeMBbl, MPUMEHITh MX, IPOBOJUTH JOKAa3aTEJbHbIE PACCYXICHUS B
XO/JI€ pelIeHMs 3a/1a4;

[1P62. YMeHue omepupoBaTh MOHATUSAMHU: CTENEHb 4YHCIA, Jorapupm
YHUCIIA; yMEHHE BBITIOJIHATH BBIYHCJIEHHE 3HaYEHUH
U 1mpeoOpa3oBaHUsl BBIPAKEHUH CO CTEMEHSIMH U Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAKEHHUI;

I1PG3. Ymenue OIEepUpPOBATH MOHSTHSIMU: palHoOHAIIbHbBIE,
UppalMoOHaNibHble, TIOKa3aTelbHble, CTENEHHbIE, JIorapupMHUUEcKue,
TPUTOHOMETPHUUECKHE YPAaBHEHUSI U HEPABEHCTBA, UX CHCTEMBI;

[1P64. VYMmeHue omnepupoBaTh MOHATUAMH: (QYHKLHUS, HENpepbIBHAS
(GyHKIUS, IPOU3BOJHAs, IIEpBOOOpa3Hasi, OINpPECICHHbBIH MHTErpal;
YMEHUE HaxOIWThb HPOM3BOJHBIE 3JIEMEHTApHBIX (YHKLIMH, HCIIOJIB3Ys
CIpaBOYHbIE MaTepHalIbl; UCCIEA0BATh B MPOCTEHIINX CIydasx (QYHKIUH
Ha MOHOTOHHOCTB, HaXOJWTh HauOoJIbIINE
U HauMEHbLIME 3HaueHUs (QyHKUUH; CTPOUTh I'pa)MKM MHOTOUJIEHOB C

UCIIOJIb30BAaHUMEM amnmapara MaTeMaTHYecKOTro aHallu3a; I[PUMEHSTh
MIPOU3BOIHYIO npu pelieHnu 3a/a4
HAa  JBWXKEHHE,  pelaTb  MPAaKTUKO-OPUEHTUPOBAHHBIE  3ajauu

Ha HanOOJbIINE U HANMEHBIIINE 3HA4YCHU, HA HAXOXKACHHUC ITYyTU, CKOPOCTHU
" YCKOPCHUS;

[1P65. YMeHue omepupoBaTh NOHATUSMHU: paloOHaiIbHas (YHKIHS,
nokasarenbHass (yHKUMS, CTemneHHas (QYHKIUsS, Jorapupmuueckas
GyHKIUSA, TPUrOHOMETpUYecKue (PyHKIMM, OOpaTHbIE (YHKIMM; yMEHHUE
CTPOUTh TpapUKH H3YYEHHBIX (QYHKIUH, MCIOIb30BaTh I'paduKu MpU
U3YyYEHUH TPOLECCOB M 3aBUCHUMOCTEH, MPHU PEIIEHUH 3a/ad U3 JIPYyTrux
y4eOHBIX IPEIMETOB U 33Jau U3 peallbHON KU3HU; BhIpakaTh (GOpMyJIaMu
3aBHCHMOCTHU MEXIY BEJTMUNHAMH;

[TP66. YMeHue pemats TEKCTOBBIE 33JJa4d PAa3HBIX THUIOB (B TOM YMCIE Ha
IPOILIEHTHI, JI0JIM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 3aJlaud U3 00JacTH YNpaBJIeHUs JUYHBIMHU U CEMEMHBIMU
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(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HX
CHUCTEMBI IO YCIOBHIO 3aJa4d, HCCIECIOBATH IOJy4EHHOE PEIICHHE U
OIICHUBAThH MPABIOTIOOOHOCTD PE3YIIbTATOB;

[1PG7. VYmenue omnepupoBaTh NOHATHSAMHU: CpenHee apu(METUUECKOe,
MeauaHa, HauOoJbIllee W HAaUMEHBbIEE 3HAYCHUS, pa3Mmax, JAUCIIePCHUs,
CTaH/JApTHOE OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHUE U3BIIEKATh,
WHTEPIPETHPOBATh HH(OPMAIMIO, TPEACTABICHHYIO B TaOiuIaxX, Ha
quarpaMmax, rpaukax, OTpa)karollyl0 CBOMCTBA PEaIbHBIX MPOIIECCOB U
SIBJICHUH; TIPEACTABIISITh UH(DOPMAITUIO C TTOMOIIBIO TaOJIUIl M JUArpaMM;
UCCIIEI0BATh CTATUCTUYECKHE JaHHBIE, B TOM qHUCIIe
C IpUMEHEHNEM TPaPUIECKUX METOJIOB U DJIEKTPOHHBIX CPE/ICTB;

I[IP68. VYMmeHue omepupoBaTh  TMOHATHUSIMH:  CIYYaWHBIA  OTIBIT
U CilydailHOe COOBbITHE, BEpOSITHOCTh CIIy4alHOTO COOBITHS; yMEHUE
BBIUHCIISITh BEPOSITHOCTh C HCHOJb30BAaHMEM TIpaUUYecKUX METOJIOB;
OPUMEHITh  (OPMYNIBI  CIOKEHHSI W YMHOXXEHHUS  BEPOSITHOCTEH,
KOMOUWHATOpHBIC (GakThl U (OPMYNIBI MPU PEUICHUU 3a7a4;, OIICHUBATH

BEPOATHOCTHU PpE€aIbHBIX CO6LITHﬁ; 3HAaKOMCTBO
CO CHy‘l&fIHHMH BCIMYMHaAMHU, YMCHHUE MPHUBOJUTH ITPHUMEPHI IIPOABIICHHUA
3aKOHa OOJIBIINX YHUCCII B IMPUPOIHBIX

U OOILECTBEHHBIX SIBICHUSAX;

ITP69. Ymenue omepupoBaTh MNOHATUSAMM: TOYKa, MpsMas, IJIOCKOCTb,
OPOCTPAHCTBO,  JIBYIPAaHHBIH  yroj,  CKpEIIMBAIOIIMECS  HpPSMBIE,
napaebHOCTh u HEepHEHIUKYISIPHOCTD HPSIMBIX
U IUIOCKOCTEH, yrosl MeXIy MpsIMbIMH, Yroll MEXIy HpsIMoi
U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTAMH, pacCTOSHUE OT TOYKHU
0 IUIOCKOCTH, pPAacCTOSHUE MEXKIY MPSMBIMH, pPAacCTOSHUE MEKIY
IUIOCKOCTSIMU; YMEHME HCIOJb30BaTh IPHU PEUICHUM 3a7ad HU3Y4YECHHBIE
(bakTbl U TeOpeMbl IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKpPY>KaOILEr0 MUpa;

[1P610. Ymenue omepupoBaTh MOHATUSIMHU: MHOT'OTPAHHHUK, CEYCHHE
MHOTOTpaHHMKa, KyO, mapajiesnenunesn, npu3Ma, nupamuia, ¢urypa u
NOBEPXHOCTh BpAlLllCHUs, IIMINHJIP, KOHYC, 1ap, chepa, ceueHus: Gurypsl
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BpaIeHHs], MJIOCKOCTb, Kacaromascs cepsl, MIINHAPA, KOHYCa, IJI0NIaIh
NOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCa, LWJIMHIPA, IUIOMAAL cpepsl,
00beM KyOa, IpsIMOYroJIbHOTO MNapajuleNienunesia, MUpaMuibl, IPU3MBI,
LWIMHIpa, KOHyca, Ilapa; YyMEHHE Hu300paxkaTb MHOTOTPaHHUKHU
Y TIOBEPXHOCTH BpAILlEHUs, UX CEYEHUSI OT PYKH, C TOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB U  JJIGKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh
CUMMETPUIO B TPOCTPAHCTBE; YMEHHE pACIIO3HAaBATh IPaBUJIbHbBIE
MHOTOTpPaHHUKU;

I1P611 YMenue OIIEpUpOBATH MIOHATHUSAMH: JBIDKCHUE
B IIPOCTPaHCTBE, MOAOOHBIE (GUTYphl B MPOCTPAHCTBE; HCIOJIB30BATh
OTHOLIEHHE IIOIIAeH MoBepXHOCTEH U 00BEMOB MOJOOHBIX (QUryp MpHU
pelleHnH 3a/1ay;

[1P612. YMeHHe BBIUMCIATH TEOMETPUYCCKHE BEIWYHMHBI (IJIMHA, YroOJI,
wionaab, 0o0beM, IUIOMA[b MOBEPXHOCTH), HCHOIb3Ys HU3YUYCHHBIE
bOpMyYITBI U METOJIBI,

[1P613. VYmenue omnepupoBaTh MOHATHAMH: MPSIMOYroJIbHAs CHCTEMa
KOOPJAWHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE
IIPOU3BENICHUE, YTOJI MEXKIYy BEKTOPAMH, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpPa Ha YHCJI0; HAXOIUTh C MOMOUIBIO U3YUYE€HHBIX POPMYIT KOOPIUHATHI
CepeUHbI OTPE3KA, PACCTOSIHUE MEXTY IBYMSI TOUKAMU;

[1PG14. VYMmenue BBIOHpATh O IXO SN W3y4YEHHBIN METO[]
U1l pelieHus  3a/Jadyd, — paclo3HaBaTh — MaTeMaTH4YecKue  (PaKThI
1 MaTeMaTH4YeCKUE MOJICIH B IMPUPOJHBIX U OOIIECCTBEHHBIX SIBICHHSIX, B
MCKYCCTBE, YMEHUE IMPUBOJIUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAyKU

OK 03. ITnanuposats u
[pean30BbIBATH
coOCTBEHHOE
pohecCHOHANBHOE U
JIMYHOCTHOE Pa3BHUTHE,

JIMgHOCTHEIE PE3YJIbTAThI JOJIXKHBI OTpPaXKaThb
B HaCTU: NYXOBHO-HPABCTBCHHOI'O BOCIIUTAHU:

- C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'0O  CO3HAHUA,
OTHUYCCKOI'O ITOBCICHMU

- CHOCOOHOCTH OICHUBATL CUTyallUIO U HNPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-
HPaBCTBCHHBLIC HOPMbI U ICHHOCTH,

[1P61. Bnanenue MeTo1aMu 1I0Ka3aTeabCTB, AITOPUTMAMHU PEIICHUs 3a/1a4;
yMEHUue dbopMynupoBaTh OnpeneneHus, AKCHOMBI
U TEOPEMBI, NMPUMEHSTh UX, MPOBOJAUTH JIOKA3aTEIbHBIE PACCYKICHUS B
X0/l pEelIeHUs 3a/1ay;

[1P64. VYmenue onepupoBaTh MOHATUAMHU: (QYHKIMS, HENpepbIBHAS
¢GyHKIUSA, TPOU3BOJHAS, NEpBOOOpa3Hasi, OINpeJeeHHBI HHTErpal;
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[PEATPHUHUMATETBCKYIO
NesaTeNbHOCTD B
pogeccroHaIbHON
cdepe, UCIOJIb30BaTh
3HaHUS 110 IPaBOBOU U
(hMHAHCOBOI IPaMOTHOCTH
B Pa3MUYHBIX KHU3HEHHBIX
CUTYyaIUsX

- OCO3HaHWe JIMYHOTO
YCTOHYHBOTO OYyIIETO;
- OTBETCTBEHHOE OTHONIEHHWE K CBOUM POJUTEIISIM
U (UIM) ApYrUM Yi€HaM CEMbHU, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEN CEeMENHOMN
KU3HH B COOTBETCTBHHM C TPAIUIHUSIMH HAPOJOB
Poccuu;

MertanpeaMeTHbIE pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
Omnanenne VHHUBEPCATbHBIMA PErYIATUBHBIMHU
NEUCTBUSIMU:

a) caMOOpTraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBIIATH IT03HABATEIHHYIO
NeSITeNIbHOCTh,  BBIABIATH  MPOOJIEMBI,  CTaBUTh
" hopmynupoBaTh COOCTBEHHBIC 3a/1aumn
B 00Opa3oBaTeNbHON MAESITETbHOCTH M KU3HEHHBIX
CUTYyallUsiX; CaMOCTOSITENIbHO  COCTaBIIATH  IUJIaH
pelieHus mpooJieMbl ¢ YUeTOM UMEIOIIUXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH
Y TIPEINOYTEHUH; 1aBaTh OILICHKY HOBBIM CUTYAIUSIM;
0) CAaMOKOHTPOJIb:

WCIIOJIb30BAaTh MpUEMBbl pediueKkcud A OLEHKHU
CUTYaIluH, BBIOOpA BEPHOTO PEILLICHUS;

- YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
pELICHUS 110 UX CHIKEHUIO;

B) OMOIMOHAJBHBIA HMHTEJUICKT,
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEI MOTHBAIIMU, BKIIOUYAIOIEH CTpeMIIeHHE K
JNOCTHIKEHHIO  LeTM W yCIexy,  ONTUMH3M,
WHUIMATUBHOCTb, yMEHHE JEeHCTBOBaTh, HCXOI
U3 CBOMX BO3MO>KHOCTEH;

- OMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHUMATh
SMOIIMOHAIBHOE COCTOSIHWE JIPYTHX, YYHUTHIBATh

BKJIadla B IIOCTPOCHUC

MIPEAOJIararoIIfi

YMEHHME HaxOIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKLMH, HCIOJIb3YS
CIPaBOYHBIE MaTEpHaJIbl; UCCIEN0BATh B MPOCTEHIINX CiIydasX (QyHKIUU
Ha MOHOTOHHOCTb, HaxOJIUTh HauooJIbIINE
¥ HauMEHbIINE 3HAauYeHUs (DYHKUUH; CTPOUTH TpapUKH MHOTOUIEHOB C
WCIIOJIb30BAHMEM amnmapara MaTeMaTU4YEeCKOTO aHalu3a; IPUMEHSTh
IIPOU3BOIHYIO npu peuieHuu 3a1a4
Ha  JBW)XXEHHWE;,  pellarTb  IPAKTUKO-OPUEHTHPOBAHHBIE  3aJa4H
Ha HauOoJIbIINE U HAUMEHbBILINE 3HAYEHU s, Ha HAX0KJIEHUE ITyTH, CKOPOCTU
1 YCKOPEHHS;

[1P65. YmeHue omnepupoBaTh NOHATUSMHU: paloOHaJIbHas (YHKIHS,
nokasareiabHas (QYHKUMS, cTerneHHas (yHKIuUs, JorapudmMuyeckas
GyHKUIMS, TpUrOHOMETpHUYeckue (YHKIMHM, 0OpaTHbIe (YHKIIMH, YMEHHE
CTPOHUTHh TpadUKH H3YYCHHBIX (DYHKIUH, HCIONBH30BaTh TpaduKu TpU
U3YyYCHUH IPOLECCOB M 3aBUCUMOCTEH, NPHU PEIIEHUH 3a/1ad U3 JPYrux
Y4EOHBIX IPEIMETOB U 33Ja4 U3 peallbHON JKU3HU; BbIpakaTh (GOpMyJIaMu
3aBHCUMOCTHU MEXAY BEIMUNHAMY;

[TPG6. YMeHue pemaTh TEKCTOBBIC 3aJ1a4M Pa3HbBIX THIOB (B TOM YHCIIC Ha
IPOLIEHTHI, JI0JIM U YacTH, Ha JBHXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIyT, HAJOTH, 3aJaud U3 00JacTH yNpaBiIeHUs JUYHBIMU U CEMEMHBIMU
(uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YpPABHEHHUs, HEPaBEHCTBA M HX
CHUCTEMBl 10 YCIOBUIO 3aJ[ayd, HCCIIEAOBaTh IOJYYEHHOE pEelIeHHEe U
OLICHUBATh MPABIONOA0OHOCTb PE3YJIbTATOB;

[IP67. VYmenue omnepupoBaTh NOHATHSAMU: CpenHee apu(METHUECKOe,
MearaHa, HauOoIblllee W HaWMEHBIIee 3HAYCHHs, pa3Max, TUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro HaOoOpa; YyMEHHE M3BIIEKATh,
UHTEpHpeTHpoBaTh HMH(OpPMAIMIO, NPEACTAaBICHHYIO B Tabiuuax, Ha
rarpaMMax, rpagukax, OTpa)arollylo CBOMCTBA pealbHbIX MPOLECCOB U
SBJICHUI; MPEICTAaBIATh UH(MOPMAIIUIO C OMOIIBIO TAOJIUI U JUArPaMM;
UCCIIEN0BAaTh CTATUCTUYECKUE JAHHBIC, B TOM YHCIE C IPUMEHEHUEM
rpau4ecKux METOJIOB U AIIEKTPOHHBIX CPE/CTB;

[TP68. YMmeHnue onepupoBaTh MOHATUSAMU: CIyYalHBIA ONBIT U ClydaiiHOE
COOBITHE, BEPOSTHOCTh CIYYallHOTO COOBITHS; YMEHHE BBIUUCIIATH
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ero pu OCYILIECTBICHUU KOMMYHHKAIIHH,
CIIOCOOHOCTB K COUYBCTBHIO U COTIEPEKHUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOHIUX CIIOCOOHOCTH

BEPOSATHOCTh C WCIIOJIB30BaHUEM Tpauyeckux METOIOB; IMPHUMEHATh
(OpMYIIBI CITOKEHUS U YMHOKECHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI
U (QopMyiBl MPH pPEUICHWH 3aJad; OICHUBATh BEPOSTHOCTH DPEaTbHBIX

BLICTpaMBaTh  OTHOLICHUS C  JAPYITMMH  JIIOJABMH, COOBITHIA; 3HAKOMCTBO
3aGOTHTHCA, TPOSBIATH  MHTEpeC M paspemars| CO CTYHAMHBIMH BENMIMHAMH; YMEHHE NPUBOIUTE MPHMEPEI NPOSBICHHS
3aKOHA 00IbIINX yuce B IPUPOJIHBIX
KOH(DITUKTBI
¥ OOIIIECTBEHHBIX SIBICHUSX;
[IPG14.  Ymenue  BbpIOMpaThb  NOIXOJSAIIMHA  HU3YYEHHBIH  METO[|
1T pemieHWs  3aJa4yd,  paclo3HaBaTh — MaTeMaTHYeCKhe  (haKThl
U MaTeMaTHYeCKHe MOJETH B TPUPOJHBIX M OOIIECTBEHHBIX SIBICHHSIX, B
WUCKYCCTBE; YMEHHE TMPHBOIUTH NPUMEPHl MaTeMaTHYECKUX OTKPBITHH]
[POCCUICKON M MUPOBOM MaTeMaTH4ECKON HAYKH
JIMIHOCTHBIC  Pe3yNbTaThl  JIOIDKHBL  OTP@KATE | [1pg7. Vyienne OTICpUPOBATh TOHATUSMH: CpeAHee apudmeTHdeckoe,
OK 04. Dddextnpro  |B HACTH: LCHHOCTH HAYTHOTO MOSHAHMA: OCOSHAHME | \ionpana  papGonbliee M HAMMEHDBLICE 3HAYCHHS, Pa3Max, AMCICPCHS,
B3amMozeiicTBOBaTp i | ICHHOCTH  HAydHOM  JICATCIBHOCTH, — TOTOBHOCTH

pa6OTaTI> B KOJIZICKTHUBC
1 KOMaHJIC

OCYIIIECTBJISITh TPOEKTHYI0O M HCCIEAOBATEIHCKYIO
JESATENHbHOCTh MHANBUYATBHO U B TPYIIIE
MertanpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnajeHne YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ACSATEIBHOCTD:

- TMOHMMaTh ¥  HCIOJB30BaThb MPEUMYIIECTBA
KOMaHJHOU U MHJIUBUIyaTbHOU pabOTHI;

- TpUHUMATh LEJId COBMECTHOW JEATEIBHOCTH,
OpPraHM30BBIBaTh U KOOPAUHUPOBATH JCUCTBUS MO €€
JIOCTHKCHHIO: COCTaB/IATh IUTaH JIEMCTBUH,
pacmpenensaTb pojid C Yy4eTOM MHEHUH YYaCTHUKOB
00CY)KIaTh pe3ylbTaThl COBMECTHOM paboThI;
OsgnagcHue YHUBEPCAIbHBIMU pEryasITUBHBIMU
JIEHCTBUSIMU:

I') IpUHATHE ce0s U APYTUX JHOACH:

CTaH/JApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; YMEHUE U3BIIEKaTh,
UHTEPIPETUPOBATh HMH(OPMALIMIO, TPEICTABICHHYIO B TaOiuiax, Ha
quarpammax, rpadukax, OTpaskarollyl0 CBOWCTBA peajbHBIX MPOIECCOB U
SBJICHUH; MPEICTaBIATh UHPOPMAIUIO C MOMOIIBIO TAOJIUIl U JUArpaMM;
UCCIIEIOBaTh CTATUCTHYECKUE IaHHbIC, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKkux METOA0B U AJIEKTPOHHBIX CPEJICTB;

[TP68. YMmeHue onepupoBaTh MOHATUSAMU: CIy4alHBIN OMBIT U CIyd4aifHOE
coObITHE, BEPOSATHOCTb CIIy4ailHOrO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSATHOCTb C MCIOJIb30BAaHUEM TIpaUyecKux METOJOB; IMPUMEHATh
(OopMyIIbI CIIOKEHUS U YMHOKEHHUS BEPOATHOCTEM, KOMOMHATOPHBIE (DAaKThI
U (opMyibl MpH PpEHIeHWH 3ajJay; OLICHWBATh BEPOSTHOCTH PEAbHBIX
COOBITUH; 3HAKOMCTBO CO CIIy4yallHBIMU BEJIMYMHAMH; YMEHUE HPUBOIUTH
OpUMEpbl  MPOSBIEHHUS 3aKOHAa OOJIBIIMX 4YHCET B  MPUPOAHBIX
U OOILIECTBEHHBIX SIBICHUSX;
[IP614. YMmenue BbIOMpaTh MOJIXOAALINN M3YUYEHHBIH METOJ JUIsl pelIeHUs]

3aga4u, pacno3HaBaTb MaT€MaTn4CCKue (I)aKTBI

1 MATCMAaTUUYCCKUC MOJCIIM B IPUPOIHBIX U 06H_ICCTBCHHBIX SABJICHUAX, B
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- IPUHUMATH MOTHUBBI H QpTYMEHTHI IPYTUX JIFOJCH MTPU
aHaJIN3€e PE3yIbTATOB JICATEIIHHOCTH;

- TpHU3HABaTh CBOE MPABO W MPABO JPYTUX JIFOACH
Ha OIINOKH;

- Pa3BUBATb CIIOCOOHOCTH ITOHUMATh MHp C TIO3UIHH

NIPyroro 4ejoBeKa

HNCKYCCTBC;, YMCHHC IPUBOAUTH MPHUMCPbI MATEMATHYCCKUX OTKpI)ITI/Iﬁ

[POCCHIICKOM U MUPOBOI MaTeMaTUYECKOU HAYKH

OK 05. OcyriecTBasiTh
VCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM
s1361Ke Poccuiickoi
denepanvu ¢ y4eTOM
0COOEHHOCTEH
COLIMAJIBLHOTO U
KyJIbTYPHOTO KOHTEKCTa

JINAHOCTHBIE  pEe3YNbTaThl  JOJDKHBI
B YaCTH: 3CTETUYECKOTO BOCITUTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MUPY, BKITFOUYAs ICTCTHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpy/Aa U OOIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTH BOCHPUHHMATH PA3UIHBIC BHIBI
HCKYCCTBA, TPAAUIIMU U TBOPUYECTBO CBOETrO U APYTUX
HapoJIOB, OIIyIIaTh AMOIMOHAIBHOE BO3JIEHCTBUE
HCKYCCTBa;

MertanpeameTHble pe3yinbTaThl JOKHBI OTPAaXKaTh:
OBnazeHue yHUBEPCAIBHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

a) OoOmImeHWe: - OCYIIECTBIIATh
BO Bcex chepax KHU3HU;

- pacro3HaBaTh HeBepOajbHBIE CpeICTBa OOIIEHMUS,
MMOHUMATD 3HAa4YCHHE COLIMANTbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYyallui
U CMSATYaTh KOH(IIUKTHI;

OTpaxaTth

KOMMYHHKalIUH

- Pa3BECPpHYTO U JIOTUYHO U3JIaraTb CBOXO TOYKY 3PCHUS C

M CII0JIb30BAHNUEM S3BIKOBBIX CPCACTB

[T1P61. Bnanenue MeTo1aMu 10Ka3aTeabCTB, AITOPUTMAMU PELLIEHUS 3a/1a4;
yMeHHe (OopMyIHpPOBaThH OMpPENEICHHs, aKCUOMBI U TEOPEMbI, IPUMEHATH
UX, IPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS B XOJI€ PELICHUS 3a/1ay;

[TP68. YMmeHune onepupoBaTh NOHATUSMHU: CIIy4allHbBIN ONBIT U ClIydaiiHOe
coObITHE, BEPOATHOCTb CIY4aHOTO COOBITHUS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TpapHUuecKuX METOJ/IOB; TNPUMEHSTh
(bOpPMYITBI CITOKEHHS 1 YMHOYKEHUS BEPOATHOCTEH, KOMOMHATOPHBIC (DaKThI
U (opMynbl IpHU PpEIIEHUU 3aj]ay; OLICHWBATh BEPOSTHOCTH pealbHBIX

COOBITHIA; 3HAaKOMCTBO
CO CITy4alHBIMU BEJIMYMHAMHU, YMEHUE MPHBOIUTH MPUMEPHI TIPOSBICHUS
3aKOHA 0OJIBIINX qucen B IIPHPOJTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;
[TPG9. YmMmeHue omepupoBaTh MOHATHAMH: TOYKA, MpsiMas, IJIOCKOCTD,

IPOCTPAHCTBO,  ABYIPAaHHBIM  Yroj,  CKpELIMBAIOIIUECS  IpSMBIE,
napauieaIbHOCTh u NEePIEeHIUKYISIPHOCTD MPSIMBIX
U IUJIOCKOCTEH, Yrol MEXAYy MpsMBIMHA, Yrol MEXIy MNpsMoi
U TUIOCKOCTBIO, YroJl MEXKAY TIUIOCKOCTSIMH, PAcCTOSIHHE OT TOYKH

70 TUIOCKOCTH, PpAacCTOSHME MEXAy HpPSIMbIMHM, PAacCTOSHHE MEXIY
IUIOCKOCTSIMU; YMEHHME MCIOJIb30BaTh NpPHU PEUICHUM 33734 HU3Y4YECHHBIE
(bakTbl U TeOpeMbl IUNIAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKpPY>KaOILEr0 MUpa;

[TP610. YmeHnue omepupoBaTh MOHATUSMHU: MHOTOIPAaHHMK, CEUEHUE
MHOTOTpaHHMKa, KyO, Mmapajienenunesn, npu3Ma, nupaMmuia, ¢urypa u
MOBEPXHOCTh BpallleHUs, LIUIUHP, KOHYC, 1Iap, chepa, ceueHust GUrypsl
BpalleHHs], MJIOCKOCTh, Kacaromascs cepsl, LIINHAPA, KOHYCa, IJI0IIaIb
MOBEPXHOCTU NMUPAMUJIBI, TPU3MBI, KOHYCA, IWIMHApPA, TUIOMAAb CQephl,
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00beM KyOa, IpsIMOYrOJIbHOTO MapajuleNienunesia, MUpaMuibl, IPU3MBI,
LWIMHIpa, KOHyca, Iapa; YyMEHHE Hu300paxaTb MHOTOTPAaHHUKHU
Y TIOBEPXHOCTH BpAILlEHUs, UX CEYEHUsSI OT PYKH, C IOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB U  JJIGKTPOHHBIX CPEJACTB; YMEHHE paclo3HaBaTh
CUMMETPUIO B TPOCTPAHCTBE; YMEHHE pACIO3HAaBATh IPaBUJIbHbBIE
MHOTOTpPaHHUKU;
I1P611 YMenue OIIEpUpOBATH MOHATUSAMU: JBIDKCHUE
B IIPOCTPaHCTBE, MOAOOHBIE (GUIYphl B MPOCTPAHCTBE; HCIOJIb30BATh
OTHOLIEHHE IUIOIIAeH MoBepXHOCTEH U 00BEMOB MOJOOHBIX (QUryp MpHU
pellIeHnH 3a/1ay;
[1P612. YMeHHe BBIUMCIATH TEOMETPUYECKHE BEIUYHHBI (IJIMHA, YroOJI,
wionaab, 00beM, IUIOMAAb MOBEPXHOCTH), HCHOJb3Ysl H3YYECHHbIE
(bOopMyIBI U METOJIBI,
[1P613. VYmenue omnepupoBaTh MOHATHAMH: MPSIMOYroJIbHAs CHCTEMa
KOOPJAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE
MIPOU3BENICHNE, YTOJI MEXKIYy BEKTOPAMH, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpa Ha YHCJI0; HAXOIUTH C MOMOIIBIO U3YY€HHBIX (OPMYI KOOPIUHATHI
CepelNHbI OTPE3KA, PACCTOSIHUE MEXTY IBYMSI TOUKAMU;

[1PG14. VYMmenue BBIOMpATh O IXO I AN W3y4YEHHBIN METO[]

Ui pelieHuss  3aJa4yd,  paclo3HaBaTb  MaTeMaThuyeckue  (PaxThl
U MaTeMaTU4YeCKUE MOJENM B MPUPOJTHBIX U OOIIECTBEHHBIX SIBJICHUSIX, B
HUCKYCCTBE; YMEHHE MPUBOAUTH MPUMEPhl MATEeMATUUYECKUX OTKPBITUH
POCCUICKON 1 MUPOBOM MaTeMaTHUECKON HayKU

OK 06. IIposiBisATh
IpakJJaHCKO-
aTPUOTUYECKYIO
O3ULUIO,
NIEeMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE
Ha OCHOBE

JInyHOCTHEIE PE3YIIbTAThI JOJIDKHBI OTpaXaTb
B 4aCTH:

- Tpa’xAaHCKOT'O BOCIIMTAaHUA: MMPpUHATUC
TPAAUIIUOHHBIX HAIIMOHAJIBHBIX, O6H.IC‘I€J'IOB€‘I€CKI/IX
TYMaHHUCTUYCCKUX U ICMOKPATUICCKUX HGHHOCTeﬁ;
-IIATPUOTUYCCKOI'O BOCIIUTAHUA:

OCHHOCTHOC OTHOIIICHUEC K ToCyaAapCTBCHHBIM
CUMBOJIaM, HCTOPUYCCKOMY U IPHUPOAHOMY HACJICAUIO,
IIaMsATHHUKaM, Tpaauuusam HapoJ10B POCCI/II/I,

[1PG1. Biranenue MeTo1aMu JOKa3aTelbCTB, AITOPUTMAMHK PEIICHHMS 3a/1a4;
yMEHUue dbopMynupoBaTh onpeneneHus, aKCHOMBI
U TEOPEMBI, NMPUMEHSTh UX, MPOBOJAUTH JIOKA3aTEIbHBIE PACCYKICHUS B
XOJIe pEelIeHUs 3a/1ay;

[1P64. VYmenue onepupoBaThb MOHATUAMU: (QYHKIUS, HENpepbIBHAsA
GyHKIUSA, TPOU3BOJHAS, NepBOOOpa3Hasi, OINpeeeHHBI MHTerpal;
YMEHUE HaXOIUTh HPOM3BOJHBIC 3JIEMEHTApHBIX (YHKIMHA, HCIIONB3YS
CIpaBOYHbIE MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CiIydasx (QYHKIHH
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TpagULMOHHBIX
[POCCUICKHUX JyXOBHO-
HPaBCTBEHHBIX
[ICHHOCTEH, B TOM YHCIIC
C y4ETOM IapMOHHU3ALUH]
MEKHALIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOILIEHUW, TPUMEHSATh
CTaHIAapThI
QHTUKOPPYILIMOHHOTO
[TOBEICHUS

noctmkenusM Poccnn B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYIE;

MeranpeaMeTHble  pe3yibTaThl JOJDKHBI  OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMHU PeryISITUBHBIMU
NEUCTBUSIMU:  B)  OMOIMOHAIBHBIA  WHTEIUIEKT,
MIpeIoaraoumil copMrUpoBaHHOCTS:
--CaMOCO3HaHus, BKJIFOYAOLIETO CIOCOOHOCTh
IIOHUMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BHJIETH
HaIpaBJIEHUs Pa3BUTH COOCTBEHHOUN SMOIIMOHATBHOM
cdepsbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMpOBaHUs, BKIIOYAOIIEr0 CAMOKOHTPOJIb,

yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTD aZanTUPOBATHCS K
SMOILIMOHATBLHBIM A3MEHEHUSIM

U TIPOSIBIISATH THOKOCTbD, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEW MOTHBAIMH, BKIIOYAONIEH CTPEMIICHUE
K JOCTHXKEHUI0 LeIM U  yclexy, ONTHUMH3M,
WHUIMATUBHOCTb, YMEHHE JIeHCTBOBATh, HCXOMAA W3
CBOUX BO3MOKHOCTEII;

- SMIAaTHM, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh
SMOIIMOHANBHOE COCTOSIHUE [PYTUX, YYUTHIBATH €ro
MIPH OCYIIECTBIEHUU KOMMYHHKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO U CONEPEIKUBAHUIO;

- COI[MAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTD
BBHICTPAWBATh OTHOIICHUS C APYTUMU JIIOJIbMU,
3a00TUTHCSI, MPOSIBIIATH UHTEPEC U pa3periaTh
KOH(JIUKTBI

Ha MOHOTOHHOCTB, HAaxOJIUTh HauooJIbIINE
¥ HauMEHbIINE 3Ha4YeHUs (PYHKUIWH; CTPOUTH T'padMKd MHOTOUICHOB C

UCIIOJIb30BAHMEM amnmnapara MaTeMaTU4YECKOTO aHalu3a; IPUMEHSAThb
IIPOU3BOIHYIO pu peuieHuu 3a1a4
Ha  JBW)XXEHHWE;,  pelarb  IPAKTUKO-OPUEHTHPOBAHHBIE  3aJa4d

Ha HanOoJIbIINE U HAUMEHbBIIINE 3HAYEHHUs1, Ha HAXOKJEHUE ITyTH, CKOPOCTH
U YCKOPEHHUS;

[TP66. YMeHue pemiath TEKCTOBBIE 33/Ja4ul Pa3HBIX TUIIOB (B TOM YHCIIE Ha
MPOLEHTHI, JI0JIM M YacTH, Ha JBUXKEHHE, padoTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JIACTH YIPABJICHUS JUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABIIATH BBIPAKEHHUS, YpPaBHEHHs, HEPABEHCTBA M HX
CHCTEMBI IO YCIOBUIO 3aJaud, HCCIIEAOBaTh IOJYYEHHOE pEIIeHHE U
OLICHUBATh NIPABIONOA0OHOCTb PE3YJILTATOB;

[IP67. VYmenue omepupoBaTh MOHATHSAMU: CpenHee apu(METHUECKOe,
Me/lraHa, HauOoJblllee W HAMMCHBIIECE 3HAUCHHS, pa3Max, IUCIIePCHS,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOrO HaOopa; YMEHHE H3BIICKATH,
UHTEPIPETHPOBATh HH(POPMAIMIO, TPEACTABICHHYIO B Ta0iuIax, Ha
IrarpaMMmax, rpaukax, OTpa)arollylo CBOMCTBA pealbHBIX MPOIIECCOB U
SIBJICHHIA; MPEICTABIATh UHPOPMAIUIO C TIOMOIIBIO TaOJHUIl U JHATPaAMM;

UCCIIEIOBATh CTaTHCTUYECKHE JTaHHbIE, B TOM quclie
C IpUMEHEHUEM rpaduuecKuX METOIOB U SIEKTPOHHBIX CPE/ICTB;
[1P68. Ymenue omnepupoBaTh MNOHATUSIMU:  CIAYyYaWHBIA  OTBIT

U cllydailHoe COOBbITHE, BEpOSITHOCTb CIy4ailHOTO COOBITHS; yMEHHE
BBIUUCJIATE BEPOATHOCTh C HCIOJIb30BAaHUEM TIpaUuecKUX METO/I0B;
OPUMEHATh  (QOPMYNBI  CIOXKEHMS M yYMHOXXEHHsS  BEpOSTHOCTEH,
KOMOMHATOpHbIE (BaKTbl M (OPMYNBl NMPHU PELIEHUU 3aJay; OLICHUBATh
BEPOSITHOCTH peabHBIX COOBITHIA; 3HAKOMCTBO
CO CIydallHBIMU BEJIMYMHAMH; YMEHUE NPUBOAUTH MPUMEPHI MPOSIBICHUS

3aKOHa 00JIBIINX quCell B IIPUPOIHBIX
U OOIIECTBEHHBIX SIBICHUSX;
[1P614. YMmenue  BbIOMpaTh — MOAXOAIIMM ~ M3YyYEHHBIM  MeEToJ
U1 pemieHus  33Ja4yM,  paclo3HaBaThb ~— MaTeMaTH4yeckhe  (aKThl
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M MAaTCMAaTUYCCKUC MOJCIIM B IMPUPOJHBIX H O6HI€CTB€HHI>IX SABJICHUAX, B

HNCKYCCTBC;, YMCHHC IIPUBOJUTH HNPHUMEPbBI MATEMATHYCCKHUX OTKpI)ITI/H\/JI

[POCCHIICKOM U MUPOBO MaTeMaTUYECKOU HAYKH

OK 07. ConeiicTBOBaThH
COXPaHEHUIO
OKpYKarollen cpebl,
[pecypcocOepekeHHIO,
[IPUMEHSTH 3HAHUS 00
M3MCHCHHH KITUMAaTa,
[TPUHITATTBI
OEepEIKITUBOTO
[IPOM3BO/JICTBA,

A HEeKTUBHO
nelcTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

JIn4HOCTHBIE  pe3yabTaTbl  JOJDKHBI
B YaCTHU: SKOJIOTHYECKOIO BOCIIUTAHHUS:

- aKTUBHOE HEIPUATHE JCUCTBUM, NPUHOCAIINUX BPEJ]
OKpYKarollen cpene;

- YMEHHE  IPOrHO3UPOBATh
9KOJIOTHYECKHE  MOCIEACTBUSA
JNENCTBHMN, MPEAOTBPAIATh UX;

- paclIMpeHue OmbITa JEATEIBHOCTH 3KOJOTHYECKOU

OTpaxaTh

HeOJIaronpusITHbIE
peIIPUHIMAEMBIX

HaIpaBJIEHHOCTH;
MertanpeaMeTHble pPe3yNbTaThl JOJDKHBI OTPaXaTh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

MO3HABATEILHBIMHU JCHCTBHUSIMH:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabarbIiBaTh IUIAH PEUICHUS MPOOJIEMBI C YUETOM
aHanu3a HMEIOIIUXCS MaTepuaIbHbIX
Y HeMaTepHaJbHBIX PECYPCOB;

- OCYIIECTBJISATDH IICJICHANPABIICHHBIN MMOUCK TEPEeHOCca
CpelCTB i CIIoco0oB JIENCTBUA
B NMPO(EeCCUOHAIBHYIO CPENY;

- yMeTh TMEpPEHOCHUTh 3HAHUS B TO3HABATEIHHYIO
Y IPAKTHYECKYIO 001aCTH KUZHEACSITEIbHOCTH;
OBnazneHue YHUBEPCAIbHBIMU PEryAsSTUBHBIMU
JIEMCTBUSIMU:

0) CaMOKOHTPOJIb:

- 1aBaTh OLICHKY HOBBIM CUTYaIlHsIM, BHOCUTh
KOPPEKTHUBBI B JACSITETLHOCTD, OLICHUBATh COOTBETCTBUE
[PE3YILTATOB IENSIM

[T1P61. Bnanenue MeTo1aMu 10Ka3aTeabCTB, AITOPUTMAMU PELLICHUS 3a/1a4;
yMEHUE dbopMynupoBaTh onpeseneHus, aKCHOMBI
U TEOpEeMBbl, MPUMEHITh MX, IPOBOJUTH JOKa3aTeNbHbIE PACCYXICHUS B
XOJie peleHMs 3a/1a4;

[1P64. VYMmeHue omnepupoBaTh MOHATUAMH: (QYHKLHUS, HENpepbIBHAS
GyHKUMSI, TPOU3BOJHAS, IEpPBOOOpa3Has, OINpENETICHHbIH HHTErpa;
YMEHHME HaxOIUTh MPOU3BOAHBIE SJIEMEHTAPHBIX (PYHKIMH, HCIOJIb3YS
CIIPaBOYHBIE MaTepHalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (QyHKIUU
Ha MOHOTOHHOCTB, HaXOJWTH HauOoJIbLINE
U HauMEHbIINE 3HaueHUs (PyHKUMH; CTPOUTH I'pa)MKd MHOTOYJICHOB C
WCIIOJIb30BAHMEM  amlmapara MaTeMaTHYeCKOrO aHalln3a; IPUMEHATh
IIPOU3BOIHYIO IpH pelIeHnH 3a1a4
Ha  JBWXKCHHME,  pelmarb  IPAKTUKO-OPUEHTUPOBAHHBIE  3ajaydd
Ha HauOoJIbIIME ¥ HAUMEHbIIINE 3HAaYE€HUs, HAa HAXOXKAEHUE ITyTH, CKOPOCTH
U YCKOPEHHUS;

[IPG5. YMenme omepupoBaTh TOHATHSIMHU: palMOHAIbHAs (YHKIUSA,
nokaszareibHas (QYHKUMS, cTerneHHas (QyHKIuUs, JorapudmMuyeckas
byHKIMSI, TpUrOHOMETpUYecKue (YHKIMHM, 0OpaTHbIe (YHKIIMH, YMEHHE
CTpouTh TpaduKd H3YYCHHBIX (DYHKUUN, HCHOIB30BaTh TpadUKH IMpHU
M3YYEHUHU MPOLIECCOB U 3aBUCHMOCTEH, MPH PEUICHUH 3a/a4d U3 JIPYTrux
yueOHBIX TPEIMETOB U 3a]1a4 U3 PeallbHOM KU3HU; BbIpaxaTh (GopMyaaMu
3aBUCHUMOCTH MEX]Ty BETUYMHAMU;

[TP66. YMeHue pemniath TEKCTOBBIE 3a[]a4l PAa3HBIX TUIIOB (B TOM YHCIIE Ha
MPOLEHTHI, JI0JIM M YacTH, Ha JBUXKEHHE, PadOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJOTH, 33Ja4d U3 O0JIaCTH YIpPaBIICHUS JTUYHBIMUA U CEMEHHBIMU
¢buHAHCAMM); COCTABIIATH BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U HUX
CUCTEMBl TIO0 YCIIOBHUIO 3aJauyd, HCCIEIOBATh IMOJYYEHHOE pEIICHHE U

OLCHUBATH MMPaBAOIIO 0 OHOCTh PE3YJIbTATOB,
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[IP68. VYMeHue omepupoBaTh  MOHATUSIMH:  CIyYalWHBI  OMBIT
U CilydailHOE€ COOBbITHE, BEpOSITHOCTh CIIy4alHOTO COOBITHS; yMEHUE
BBIUUCIISATh BEPOSITHOCTh C MCIOJB30BAaHUEM TIpaUUYECKUX METOJIOB;
OPUMEHATh  (QOPMYNBI  CIHOXKEHHS ¥ yYMHOXXEHHSI  BEPOSTHOCTEH,
KOMOMHaTOpHble (akThl U (OpPMYNBI NpPHU pPEUICHUH 3a]a4; OLEHUBATh

BEPOSATHOCTHU peaIbHBIX COOBITHIA; 3HaKOMCTBO
CcO CHy‘IaﬁHBIMI/I BCIIMYMHAMU, YMCHHUEC MPUBOJUTHL IMMPHUMCEPHI IPOABIICHHUA
3aKOHA 00IbIINX yucel B IPUPOJIHBIX

1 OOIIECTBEHHBIX SIBJICHUSX;

[1PG9. YmeHue omepupoBaTh MOHATHIMH: TOYKA, MpsiMas, IJIOCKOCTD,
IIPOCTPAHCTBO,  JBYI'PAHHBIA  YroJI,  CKPEIIMBAIOIIMECS  MpsIMBIE,
MapaJuIeIbHOCTh " NEePIEeHIUKYISIPHOCTD MIPSIMBIX
U IUIOCKOCTEH, YroJl MEXIy MpsSMBIMH, YIOJ MEXAy MHpsSMOHN
U IUIOCKOCTBIO, YIOJl MEXIy IUIOCKOCTSIMHM, PpAacCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSHHUE MEXKIY IMpPSAMBIMH, PACCTOSHHUE MEKIY
IJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh NpPU PELICHUM 337a4 H3YyYEHHbIE
(bakTel U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLICHUBATH pa3Mepbl O0BHEKTOB
OKPYXAIOLLEro MUPA;

[IP610. YMenue omnepupoBaTh IMOHATUSIMH: MHOTOTPAaHHHK, CEUEHUE
MHOTOTpaHHMKa, KyO, Mapajuiefienumnen, mpusMma, nupamuaa, urypa u
MOBEPXHOCTh BpallleHUs, IMIUHIP, KOHYC, 1ap, chepa, ceueHUs: GUrypsl
BpallleHHUs, IJIOCKOCTh, Kacawmascs cepsl, IIMHAPA, KOHYCa, IIOIaIh
MOBEPXHOCTU MUPAMUbI, IPU3MBL, KOHYCa, [MUJIWHIPA, IUIOMaas chepsl,
o0beM Ky0a, MpsIMOYTOJIbHOTO MapajuleNienunena, MUpaMuibl, TPU3MBIL,
HWIMHIpa, KOHyca, Iapa; YyMEHHE Hu300paxaTb MHOTOTPAHHHUKHU
Y TIOBEPXHOCTH BPALIEHHUS, UX CEYECHUS OT PYKH, C IIOMOLIbIO YEPTEHKHBIX
MHCTPYMEHTOB W  IEKTPOHHBIX CPEACTB; YMEHHE Ppaclo3HaBaTh
CUMMETPHUIO B TIPOCTPAHCTBE; YMEHHE DACIO3HABATh IPaBUJIbHBIE
MHOTOT'PaHHUKY;

I1P611 YMeHue OIIEpUPOBATH MOHATHUSAMH: JBIKECHUE
B TPOCTPAHCTBE, MOAOOHBIE (UTYpHl B MPOCTPAHCTBE; MCIIOJIb30BAThH
OTHOILIEHHE IJIoLIaieil moBepXHOCTeH U 00BEMOB MOJOOHBIX (UTYp MpH
pElIEeHNN 3a]ay4;
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[TP612. YMeHue BBIUUCIATH T'€OMETPUUECKUE BEJIWYUHBI (JJIMHA, YroJl,
wionaab, 00beM, IUIOAAb IOBEPXHOCTH), HCHOJb3YsI H3YUYECHHbIE
(bopMyIbl U METOIBI,
[1P613. VYmeHnue omnepupoBaTh MOHATHAMM: NPSAMOYroJibHas CHCTEMA
KOOpJMHAT, KOOPIAUHATHI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA, CKaJISIPHOE
IIPOU3BE/ICHUE, YTOJ MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa Ha YNCJI0; HAXOIUTh C IOMOIIBIO U3YYE€HHBIX (OPMYI KOOPIUHATHI
CeperHbI OTPE3Ka, PACCTOSHHUE MEXTy ABYMS TOUKAMU;

[1P614.  YMmenue  BbIOMpAaTh  MHOAXOASIIMNA  H3yYEHHBIN

s
1 MaTeMaTU4YeCKUe MOJEIHM B TMPHUPOJHBIX W OOIIECTBEHHBIX SBJICHHSX, B

METO |

pPEeIICHUA 3aga4u, pacrio3HaBaThb MaTEeMaTU4YCCKUC q)aKTI)I

HCKYCCTBEC, YMCHHC IIPUBOJUTH MNPHUMEPLI MaTEMAaTHYCCKHUX OTKpBITPII)’I

[POCCHIICKOM U MUPOBOI MaTeMaTUYECKOU HAYKH

MK 1.11. Cobmonars
MpaBuia CaHUTApPHOA
TUTHEHUYECKOTO PEKIMA,|
OXpaHbl TPyJAa, TEXHUKH]
Oe3onmacHoOCTH
[IPOTUBOITOKAPHOU
0€30I1acHOCTH, TIOPSIIOK
el CTBUA npHy
Ype3BbIYAITHBIX
CUTYaLlUsX

-CoOuroieHre IpaBul CAaHUTAPHO-TUTHEHUYECKOTO
[peXHMa , OXpaHbl TPy, TEXHUKU O€30MacHOCTH
1 TPOTUBOTOKAPHOM 0€30MaCHOCTH MpHU peaan3anuu

VICKAPpCTBCHHBIX IIPECIIapaToB B anTeuyHoun OpraHmn3annuunu
i

- YMETh pPemaTh TEKCTOBBIC 314K Pa3HbIX THITOB (B TOM YHCJIC HA TIPOIICHTHI,
T0JTM ¥ YaCTH, Ha JBMKEHHE, paboTy, CTOMMOCTh TOBAPOB M yCIYT, HAJIOTH,
3ajayl U3 00JIaCTH YIpaBJICHUS JIMYHBIMH W CEMEWHBIMH (DMHAHCAMH);
COCTAaBJIATh BBIPKCHHS, YPABHCHHS, HEPABEHCTBA M UX CUCTEMBI I10 YCIOBHIO
3aJ1a4d, UCCIICIOBATh IMOJYYCHHOE PEIICHHE W OIICHUBATh MPaBOIO000HOCTH|
PE3YJIbTATOB;

- yMemb 0Onepuposamv NOHAMUIMU: ONpeoeleHue, aKCuomd, meopemd,
creocmeue,  CEOUCMB0O,  NPUSHAK,  OOKA3AMENbCMB0,  PAGHOCUNbHDLE
Dopmynuposxu, ymems Hopmyauposames obpamuoe u NPOMUBONOLONCHOE
ymeepoicoenue, npusooums npumepvl U KOHMPAPUMEDHL, UCNOTb306ANb
Memoo  mamemamuyeckou — UHOVKYUU,  NpOoBOOUmMd  O00KA3amelbHble
paccysicoenust npu peuwleHuu 3a0ay, OYeHUBams J102UHEeCKYI0 NPAGUILHOCHIb

paccyscoenuil,
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2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIBbHOM YUEEHOM

JUCHUILINHDBI

2.1. O0bem o01eo0pa3oBaTeIbHON Y4eOHOM TUCHMIIMHBI U BUJbI y4eOHOH padoThl

Bua yueOHoii paGoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 242
KoucyabTanuu 2
NuaauBuayanbHbIA NPOEKT -
CymMmapHas yuyeOHasi HAarpy3ka BO B3aMMO/IeliCTBHH C NpenoaaBarTeieM 234
B TOM 4YHCIJIC:

JIEKIIMH, YPOKU 156
NPAKTHYECKUE 3aHSATHS 78
| k3 HHUX npogdeccuoHAIbLHO-OPUEHTHPOBAHHOE cojep:KaHue 40
(comeprkaHne NPUKJIATHOTO MOTYJIS)

IIpomeskyTOUYHAS aTTeCTALMS

1 cemecTp — apyrasi popma KOHTPOJIA;

2 cemecTp - IK3aMeH 6
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2.2 TeMaTu4yecKHii MJIAH U cojlepKaHNe 001e00pa30BaTe/IbLHOMH YU4eOHOI TMCIHITHHbI

Koabl koMneTeHnuii,

HaumeHoBaHue pa3ie/ioB Coaep:xanne y4eOHOro MaTepuaaa M (pOpMbI OPraHU3ALMHU AeSITeTbHOCTH Oo0bem B (¢popmupoBanuio
U TeM 00y4aIHXCst yacax KOTOPBIX CIIOCOOCTBYET
3JIEMEHT IPOrPaMMbl
1 2 3 4
1 CEMECTP
Paspen 1. IloBTOopenme
Kypca MaTeMaTHKHU 18
OCHOBHOM IIKOJIbI
Tema 1.1 Conepkanue yaeOHOTO MaTepHaa
enb 51 3agaun | [lenp W 3a1a4ym MaTeMaTUKH MPYU OCBOECHUU CIIEHMAIBHOCTU. ba3oBbie 3HaHUS
MAaTE€MAaTHKU IIPU OCBOEHUU | I YMEHHUS [0 MaTeMaThKke B MpodecCHOHATBPHOM W B TOBCEIHEBHOMN
CHELUATbHOCTH. JEeSATEIbHOCTH. MHOXKECTBO, Ollepauuy HajJ MHOXecTBaMH. J[narpammsl
MHOK€ecTBa U TOTUKA Ditnepa—Benna. Mcnonp3oBaHne TEOPETUKO-MHOKECTBEHHOTO amapara JJist
OTMCAHUsl PEaTbHBIX TMPOIECCOB U SBJICHUH B MpodhecCHOHATHLHOMN
e, P PN S T L O 0K 010K 020K 0
) )
KomOuaMpoBaHHOE 3aHTHE 4 OF 04’HOKK1(l)fi O 00
Tema 1.2 Copepxanue yueOHOTo MaTepuala
Uucna v BBIYUCICHUS Harypaneubie u wnenble uucna. llpusHaku JeIMMOCTH LENBIX YHCEIL.
Pannonanbupie yncna. OOBIKHOBEHHBIE M JECATUYHBIC IPOOH, MPOLIEHTHI,
OeCKOHEUYHbIE TMepHoauYecKue Jpodu. ApudMeTudyeckue ornepauuu ¢
palOHATbHBIMU ~ YUCJIAMH, TPEOOPa3OBaHMSI  YHCIOBBIX  BBIPAKEHUI.
[elictBurenbHbple  uyncia. PanvoHambHBIE UM UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue omnepanuu ¢ AecTBUTEIbHBIMU unciaamMu. [Ipubnmkénnbie
BBIUMCIICHUS, MpaBUjla OKPYIJIEHUs, TPUKUIAKA U OLEHKA pe3ybpTara
BBIUYHCIICHU I
[IpakTuueckoe 3aHsTHE 2
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Tema 1.3.

ToxnaecTa u
TOXKJICCTBEHHBIC
peoOpa3oBaHMsL.
YpaBHeHust

Y HEPABCHCTBA

ToxnectBa M TOXKAECTBEHHbIE IpeoOpa3oBaHMUs. YpaBHEHHE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHMe HepaBeHCTBA. MeTox HMHTEpBAIOB.
Pemenune nenbix u ApoOHO-palMOHATBHBIX YpPAaBHEHUH W HEPABEHCTB.
[IpuMeHeHne ypaBHEHNH W HEPABEHCTB K PEIIECHUIO MATEMaTUYECKUX 3a7a4d U
3aa4 U3 pa3IMYHbIX oOyiacTell Hayku W peanbHOM »ku3HHU. CucreMbl U
COBOKYITHOCTH PallMOHAJIbHBIX YpaBHEHUN U HepaBeHCTB. CHCTEMBbI JIMHEWHBIX
ypaBHEHUH. PellleHne NMpUKIAIHBIX 33/1a4 C MOMOIIBK CHCTEMBI JIMHEHHBIX
YpaBHEHUU

KombuampoBanHoe 3anstuie

Tema 1.4 IIpodeccuoHaibHO  OPUEHTHPOBAHHOE  coAep:KaHHe  (coaepsKaHuUe
[IpouieHTHBIE BBIYMCICHUS | MPUKJIATHOTO MOTYJIsH)
B npodeccnoHanbHbIX | [IpuMeHenne apoOeil W MPOICHTOB I PEIICHHS MPUKIATHBIX 3a7ad U3
3ajadax pa3IUUYHBIX OTpacieldl 3HAaHUW W pealbHOW JKU3HU. [IpuOImKEHHBIC
BBIYMCIICHUS, TpaBUiia OKPYTJIEHUS, NpPUKHIKA M OLEHKAa pe3ylibTaTra
BhIUKCIICHUH. Pa3Hble crmocoObl BBIUMCICHUS TPOILEHTOB. I[IpoleHTHBIE
BBIYKCIIEHUSI B MpodeccuoHaNbHbIX 3anadyax .IlpumeHenue ypaBHEHUU U
HEPAaBEHCTB K pEIICHUI0 MaTeMaTHYeCKUX 3aJad W 3aJad M3 PazIMYHbIX
obJyacTell HayKu U PeasIbHON KU3HH
[IpakTnueckoe 3anatue
Tema 1.5. Copepxanue yueOHOTo MaTepuala OK 01, OK 03, OK 04,
ITocnenoBatensHOCTH IlocneqoBaTeIbHOCTH, CII0OCOOBI 3aJaHus OCJIEN0BATEIILHOCTEH. OK 07
H nporpeccuun MoHOTOHHBIE TOCIEAOBATEILHOCTH. ApudMeTndeckass U TeoMeTpuuecKas K 1.11

nporpeccuu. beckoneuno yObIBaromiasi reomerpuueckas nporpeccusi. Cymma
0eckOHEeuHO yObIBaroIel reomMeTpuueckoi mporpeccuu. @opmysna ClOKHBIX
npoueHTOoB. lcnonp3oBaHWe Nporpeccuy A PELICHMs pPeajbHBIX 3ajad
NPUKJIAJHOTO XapaKTepa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 1.6.

ConepxaHnue yueOHOTO MaTepralia
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OyHKIMH U TpapUKH

Oynkims, cnocoOs 3ananus GpyHkiun. ['paduk ¢pynkunu. Bzanmuo oopaTabie

OK 01, OK 03, OK 04,

¢ynkuuu. O0nacTe onpeneneHuss 1 MHOXKECTBO 3Ha4eHWH ¢(yHkuuu. Hymu OK 07
¢ynkuuu. [IpoMexyTKl 3HAKOTIOCTOSTHCTBA. YETHBIE M HEYETHBIE (DYHKIIUU K 1.11
KombunupoBanHoe 3anstuie 2

Paznes 2 IlpsiMble 1 IJI0CKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE 36

Tewma 2.1. Conepxkanue yaeOHOTo MaTepuasa

Tlosropenue OcHoBHBIE (QUryphI, (PAKTHI U TEOPEMBI TIIAHUMETPHUH.

miaHuMeTpur. OCHOBHBIC | OCHOBHEIE TIOHSTHS — CTEPeOMETpHH. Touka, mpsaMas, IUIOCKOCTS,

IOHATHA CTEPEOMETPHH npocTpancTBo. [loHATHE 00 aKCMOMAaTUYECKOM TOCTPOCHHH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
KombuamnpoBanHoe 3ansTre 2

Tema 2.2. Conepkanue yaeOHOTO MaTepuaa

HpsiMbie ¥ II0CKOCTH B3anmHOe pacnosiokeHne MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS,

B TIPOCTPAHCTBE. | ahanienpHble H CKPEIIMBAIOIIMECS HpsMble. I1apaiiebHOCTh NPAMBIX H

[TapannensHOCTh TPSAMBIX, . .

IpMO# B MIOCKOCTH IUIOCKOCTEH B Hp(iCTpaHCTBe. napaesbHble prIMBje B IPOCTPAHCTBE,
MapaJIeNbHOCTD TPEX MPAMBIX, TTAPAILICITBHOCTh IPAMO U IIIOCKOCTH. YTIIBI OK 01, OK 03,
C COHAIIPABJICHHBIMM CTOPOHAMH, YroJl MEXIY NPSAMBIMU B IPOCTPAHCTBE. OK 04, OK 07
[lapannenbHOCTh  MIOCKOCTEH:  HapajielibHble  IUIOCKOCTH,  CBOICTBa HK 1.11
napajenpHbIX Iuiockocteil. Ilpocreiimine mpocrpaHcTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: T€TPas3p, KyO, napaiesenunes, IoCTPOEHUE CeYeHu i
Kom6unupoBanHoe 3aHstue
[IpakTruyeckoe 3aHsATHE

Tema 2.3. Copneprxanue yueOHOTO MaTepuana

HepnenmKynapHOCTh [lepnieHAUKYIAPHOCTD IIPSMOW U IIJIOCKOCTH: NEPIEHIUKYISPHBIE IPSIMBIE B

HPAMBIX, npAMOH U | mpocTpaHCcTBE, NPAMBIE NApaJJIENIbHBIE U NEPIEHANKYIISPHBIE K INIOCKOCTH,

TLTIOCKOCTH, TLTIOCKOCTEH IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOW M IUIOCKOCTH, TEOpEMa O IPSIMOU
NEPIEHIUKYIIIPHOM MIIOCKOCTH
KombOuHnpoBaHHoe 3aHsTHE 4

22



Tema 2.4. .
VYribl MeXIy PSIMBIMU
U IUTOCKOCTIMU

Conepxanue yaeOHOro MaTepuaia

VYTIubl B IPOCTPAHCTBE: YroJl MEXY IPSIMOM U INIOCKOCTBIO, IBYTPaHHBIN YToOJI,
JUHEHHBIM Yrojl JByrpaHHoro yria. IlepneHIukymnsp ¥ HaKJIOHHBIE:
paccTosiHUE OT TOYKM JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 0 IUIOCKOCTH,
MpoeKuss (GUrypbl Ha IUIOCKOCTh. IlepneHAuKYISIpHOCTh IIOCKOCTEM:
NpU3HAK MEPIEHAUKYISIPHOCTH JBYX IUIOCKocTed. Teopema o  Tpéx
MEePIEHIUKYIIIpax

KombunmnpoBanHoe 3anstuie

Tema 2.5. KoopanHatel u
BEKTOPHI B IPOCTPAHCTBE

Conepxanue yaeOHOro MaTepuaia

BeKTOp Ha IIOCKOCTH U B IIPOCTPAHCTBCE. CioxeHre ¥ BEIYUTAHNE BCKTOPOB.
YMHOXEHHEe BEeKTOpa Ha 4ucno. PasnoxkeHnme BekTopa MmO TpéM
HEKOMIUTaHapHbIM BekTopaM. [IpaBuino mapamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C MPUMEHEHHEM MpPaBUJI IEUCTBUM ¢ BeKTOopamu. [IpsmoyronabHas
cuctema KoopauHat B mpoctpaHctBe. Koopaunatel BekTopa. IIpocreiimne
3a/1a4yd B KOOpJMHATax. YToa Mexay BekTopamu. CKalsspHOE NMPOU3BEICHUE
BEKTOPOB. BprunciieHHe yriaoB MeXAy MNOpsIMbIMH U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/1 IIPU PELICHUH FEOMETPUUYECKUX 3a/1a4

KOM6I/IHI/IpOBaHHOC 3aHATUC

[Ipocreiimue 3ajaun B KOOpAUHATAX

HpaKTI/I‘ICCKOG 3aHATUC

Tema 2.6. [Ilpsmbie wu
TJI0CKOCTH B
MPaKTUYECKUX 3a]1ayax

Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue
HPUKTIAOHO20 MOOY5)

Pacnonoxenue MNpsAMBIX U IUIOCKOCTEN B OKpYyKaromemM MHpEe (anpoz[e,
HCKYCCTBC, ApXUTCKTYPC, TeXHI/IKe). Pemienune IMPAKTUKO-OPUCHTHPOBAHHBIX
3aaa4

HpaKTqucxoe 3aHATUC

Tema 2.7. Pemenue 3amau.
[Ipsmple W IIOCKOCTH,
KOOp/JMHATHI U BEK.

Copepxanue yueOHOTO MaTepralia

Pacnonoxenue MPSAMBIX U ILIOCKOCTEH B MMPpOCTPAHCTBE. HCpHCHIlI/IKy.HSIpHOCTL
U NapaJuICIIbHOCTH IPSAMBIX U ILIOCKOCTEH. I[CKapTOBBI KOOpANHATBI B
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npocTtpancTse. BekTopsl B mpocTtpancTBe. Cll0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha yncio. KoopauHaTel BEKTOpa

KombunupoBanHoe 3anstie 4
Pa3nen 3. Crenenu u kopuu. CreneHHas, nokaszarejibHasi u Jjorapupmuyeckas pyHKUHA 42
Tema 3.1. | Conmepxanue yaeOHOTO MaTepraia
Apudmernueckuii KOpeHb | ApudMeTHuecKuii  KOpeHb  HaTypaibHOW  crtemeHu.  JleiicTBus ¢
N—0i1 CTeNeHMU. apu(pMeTHYEeCKUMU KOPHSIMH N—OM CTETIEHHU.
KombunmnpoBanHoe 3anstuie 4
Tema 3.2 Conepkanue yaeOHOTO MaTepHaa
Crenenu. CtanaapTHast Crenenp ¢ wnensiM  mnokaszareneMm. CrangaptHas  Gopma  3amucu
dhopma 3anucu JNEHUCTBUTENLHOTO uYHncia. lcmosp3oBaHWe MOAXOAAIIEH (OpPMBI 3amucu
JNeHUCTBUTENHLHOTO YnCIa JNEMUCTBUTENBHBIX YUCEI JUISl PeLICHUS] MPAKTUUECKUX 3a]a4 U IPeJICTaBICHUS
naHHbIX. CTeneHb € palnuMOHANbHBIM IMOKa3aTeneMm. (CBONCTBA CTEIEHH.
[IpeoOpa3oBaHue BbIpaKEHUH, COAEpXKAIIUX CTENEHH C pPalMOHAIbHBIM OK 01, OK 02, OK 03,
HOKA3aTENEM OK 04, OK 05, OK 06,
KomOuaMpoBaHHOE 3aHTHE 4 OK 07
Tema 3.3 Coneprkanue yaeOHOro MaTepuasa IK 1.1
Crenennas QpyHKIHs CrenenHas GyHKIUS ¢ HATypaJdbHBIM M II€JIBIM TOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U Tpauik KOPHS N-Oi CTEIIEHU
KomOuHMpOBaHHOE 3aHATHE 4
Tema 3.4. Pemenne | Conepsxkanue yueOHOTO MaTepuaia
HppalMOHAIbHBIX Pemenune uppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
YPABHCHHI I HEPARCHUTE Kom0OuHupoBaHHoe 3aHsTHE 4
Tema 3.5 Tlokazatenbubie | Conmepkanue ydeOHOTO MaTepuaia
ypaBHEHHs U HepaBeHCTBa | [loka3aTenbHble ypaBHEHUS U HEPABEHCTBA
[IpakTuueckoe 3aHsiTHE 4

CopnepxaHue yueOHOTO MaTepralia
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Tewma 3.6 Jlorapudm uncna.
CgaoiicTBa norapupmoB

[IpeoOpazoBanme TPUTOHOMETPUIECKUX BBIPAKECHUIA. Pemenue

TPUTOHOMETPUYECKUX YPABHEHUMH W HEPABEHCTB B TOM 4YHUCIE C

UCII0JIb30BAaHUEM CBOMCTB (DYHKIUI

[MpakTH4eckoe 3aHsaTHe 2
Tema.3.7 Tloka3arenbnas | Conmepxkanue yaeOHOTO MaTepuaia OK 01, OK 02, OK 03,
" norapudmuueckas | [lokazatenbHas U Jjorapudmuueckas (QyHKIHMH, MX CBOMCTBA W Tpaduku. OK 05,
byHKUINH, ypaBHenus, | Jlorapupmuueckue ypaBHEHHs 1 HEpaBEHCTBA IIK 1.11
HEpaBEHCTBA KomMmOunupoBanHoe 3aHsTHe 4

[MpakTHueckoe 3aHATHE 4
Tewma 3.8. IIpodeccuoHa/IbHO  OPHEHTHPOBAHHOE  COJAep:KaHUe  (coaepikaHue OK 01, OK 02, OK 03,
Jlorapu¢mer B ipupose NMPUKJIATHOT0 MO/YJIA) OK 05,
1 TCXHHKC [Ipumenenue norapudma. Mcropus pa3sutust MatemMatuku. Jlorapupmuueckas K 1.11

cnimpaiib B mpupojie. Ee matematnyeckue cBoiicta. Mcnonp3oBanue rpadukoB

(GyHKUUHI 17151 HCCIIEA0BAaHUS IIPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOBHUKAIOT

IIPU PELICHNUH 33134 U3 pa3IUYHbIX 00IacTe HayKU U PealbHOM KU3HU

KombuampoBanHoe 3aHsTHE 4

[IpakTnueckoe 3anaTHe 4
Tema 3.9 | Coneprkanue yueOHOTO MaTepHasa OK 01, OK 02, OK 03,
IIpumenenne ypaBHeHUH, | Mcnoabs3oBanue rpadukoB (GYHKIHN JJIs PEIICHUS YPaBHECHUH W JIMHEHHBIX OK 05,
CUCTEM M  HEPaBEHCTB | cucteM. lIpuMeHeHue ypaBHEHHH, CHUCTEM M HEPABEHCTB K PEUICHHUIO K 1.11
K PELICHHUIO 3a/1a4 MaTeMaTHUYeCKUX 33734 U 3aJa4 U3 pa3Iu4HbIX o0jacTeld HayKu M peaibHOU

KU3HU

KomOuHMpOBaHHOE 3aHATHE 2

[IpakTnueckoe 3anaTne 2
Pa3nen 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpudeckue GyHKIuu 26

CopnepxaHue yueOHOTO MaTepralia
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Tema 4.1.
TPUTOHOMETPHH

OCHOBEI

CuHyC, KOCMHYC U TaHTE€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI'€HC YHUCJIIOBOIO aprymMeHTa. TpUroHOMeTprUYecKas OKpPYXKHOCTD,
OTIpE/IeNIEHNE TPUTOHOMETPUYECKUX (QYHKIIMI YHUCIOBOTO apryMeHTa

KoMOuHupoBaHHOE 3aHITHE

2 CEMECTP

Tema 4.2. OcHOBHEBIE

Conepxkanue yaeOHOTo MaTepuasa

TPUTOHOMCTPHHICCKHC [IpeoGpaszoBanue TPUTOHOMETPUYECKUX BBIPAKEHUH. OcHoBHbIE
TOXJIECTBA
TPUTOHOMETpHUUYECKUE (HOPMYJIBI
KombuampoBanHoe 3ansTre
[IpakTHueckoe 3aHsATHE
Tema 4. 3 Conepkanue yaeOHOTO MaTepHaa
Tpuronomerpudeckme Haxosxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUH (QYHKITUHN, TTOCTPOCHUE
(GYHKIMM, WX CBOMCTBA M | rpadMKOB C MCIIOJIH30BAHUEM arapara MaTeMaTHIeCKOTO aHaTN3a
rpadguku
KombOuampoBanHoE 3aHsTHE
[IpakTuueckoe 3aHsTHE
Tema 4.4 Coneprkanue yaeOHOro MaTepuasa
Tpuronomerpuueckue Pewenne TpuroHomeTpuueckux ypaBHeHU. [Ipumepsl TPUrOHOMETPUYECKUX

YpaBHCHHUA 1 HCPABCHCTBA

HEPaAaBCHCTB

KOM6I/IHI/IpOBaHHOC 3aHATHC

HpaKTI/I‘ICCKOC 3aHATUC

Tema 4.5

Hcnons3oBanue
TPUTOHOMETPHH B
npoeccuoHanbHOU cdepe

IIpodeccnoHaibHO  OPHEHTHPOBAHHOE
NPHUKJIATHOTO0 MOIYJIA)

cojep:kanue  (comep:kaHue

HpOBeI[eHI/Ie MPAaKTUYCCKUX paCUYCTOB 110 (I)OpMy.TIaM TPUTOHOMCTPUH.

Hcnonbs3oBaHue rpapukoB (QYHKIUH A7 MCCIEIOBaHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BOSHUKAIOT MIPH PELICHUHU 3a]1ad U3 JPYrux y4yeOHBIX
JMCLUIUIMH U peabHON KU3HU

KOM6I/IHI/IpOBaHHOC 3aHATUC

OK 01, OK 02, OK 03,
OK 04, OK 05,
K 1.11
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HpaKTI/I‘-IeCKOG 3aHATUC

Tema 4.6. Pemenne 3amgau
TPUTOHOMETPUHU

Conepixanue yqaeOHOro MaTepuaia

Tpuronomerpudeckne GyHKINHU, TOKIESCTBA U YPABHEHUS

[MpakTH4eckoe 3aHsaTHe 2
Pa3nea 5. IlpousBoanas u nepsoodpaszHasi pyHKuMu 46

Tema 5.1. MonoTtonHOCTh | ConlepikaHue yueOHOTro MaTepuaia OK 01, OK 02, OK 03,
U DKCcTpeMyMbl (QyHKIUH. | [IpoMeXyTKH MOHOTOHHOCTH QYHKIIMU. MaKCUMyMbI 1 MUHUMYMBI (DYHKIIHH. OK 04, OK 05, OK 07
Touku 3xcTpEMyMa Haubonpiiee n HaumeHslliee 3HaYeHUE PYHK IIK 1.11

KombuampoBanHoe 3ansTre 4

IpakTHveckoe 3aHsaTHE 2
Tewma 5.2. [lonstue Conepxanue yueOHOro Marepuala OK 01, OK 02, OK 03,
HenpepbIBHOCTH GpyHKIMU. | HenpepbiBHblie GyHKIMH. METO HHTEPBAJIOB /IS PEIICHUS HEPABCHCTB OK 04, OK 05, OK 07
Mertox unrepsanos KomOunupoBaHHOE 3aHsATHE 4 MK 1.11
Tema 5.3. IlpomsBognas. | Conepxkanue yaeOHOTO MaTepuasia OK 01, OK 02, OK 03,
I'eomeTpuueckmii u | [IpousBonnas  Qynkumu. ['eomerpudeckuii ¥ (QU3HYECKHH  CMBICI OK 04, OK 05, OK 07
buzndecKui CMBICH | Tpou3BOAHON.  [Ipom3BomHble  AyeMEHTapHBIX  QyHKIUNA.  DOpMyIbI I[K 1.11
MIPOU3BOIHOM HAXO0JIEHUS TPOU3BOTHON CYyMMBI, POU3BEICHUS U YACTHOTO (DYHKIIHI

KomOuaMpoBaHHOE 3aHTHE 2

[IpakTueckoe 3anaTue 4
Tema 5.4. Mounotonnocts | Conepkanue yueOHOTO MaTepuana OK 01, OK 02, OK 03,
GyHKIHH. Touku | [IpumeHeHre TPOU3BOJHON K MCCIENOBAaHUIO (DYHKUIMNA Ha MOHOTOHHOCTH H OK 04, OK 05, OK 07
JKCTpEMyMa IKCTPEMYMBI K 1.11

KomMmOunupoBanHoe 3aHsTHE 4

HpaKTqucxoe 3aHATUC

Tema 5.5. HaubGonbliee u
HauMEHbIIIEe 3HAYCHUS

GbyHKITIHI

ConepxaHnue yueOHOTO MaTepralia

HaxoxnaeHnue HaKOOJIBIIEr0 ¥ HAMMEHBIIIETO 3HAUCHUS (bYHKI_II/II/I Ha OTPEC3KCE.
HpI/IMeHeHI/Ie HpOI/I3B0,HHOI>'I AJI1 HAaXOXIACHUS HAWITYyUHICro pelicHus B
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NPUKIAJHBIX 3a1adax, Ui ONpPEACICHUs CKOPOCTH IIpolecca, 3adaHHOro
dhopmyroit wim rpadukoM

KoMOuHUpOBaHHOE 3aHITHE 4
[MpakTH4ecKoe 3aHsaTrHe 2
Tema 5.6. Haxoxnenue | [IpodpeccuoHaIbHO  OPHEHTHPOBAHHOE  cojep:kaHue  (coaepiKaHHe
ONITUMAIILHOTO PEe3yJbTaTa | MPHUKJIATHOT0 MOXYJIsA)
C MOMOUIBIO MPon3BOAHON | [IpuknmamHeie 3amadn, B TOM 4YHCIE CONMAIBHO-DKOHOMHUYECKOTO U
(bU3NIECKOTO XapakTepa, NX pPeHIeHne CPeICTBAMHI MAaTEMAaTHIECKOTO aHAIN3a
[MpakTHueckoe 3aHATHE 4
Tema 5.7. IlepBoobOpasnas | Conepkanue yueOHOTO MaTepuaia OK 01, OK 02, OK 03,
Gynxuum [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
KombuampoBanHoe 3ansTre 4
Tema 5.8. [Tnomane | Comepxanue yueOHOTO MaTepraia OK 01, OK 02, OK 03,
KPUBOJIMHEHHON Tpanenuu. | urerpan, €ro TIeOMETPUYECKMH M (U3MYECKUH CMBICI. Bbruncienue
®opmyna  HetotoHa  — | prrerpana no ¢popmyne Herorona-Jleiibanma
JleliOnuna KoMOMHUPOBaHHOE 3aHATHE 6
Tema 5.9.1lpumenenue Coneprkanue yaeOHOro MaTepuasa OK 01, OK 02, OK 03
TPOM3BOTHOM 5 Perrenue 3a1a4 Ha MPUMEHEHUE IIPOM3BOIHON M MHTErpajia Ui BHIYUCIICHUS
1 nepBooGpasHo (U3NYeCKUX BEITMYUH | TUIOIIACH
(byHKu KomOuaMpoBaHHOE 3aHATHE 4
Pa3nen 6. MHOrorpaHHMKHM M TeJia BpamieHust 34
Tema 6.1. Copepxanue yueOHOTo MaTepuala OK 01, OK 02, OK 03,
Muororpannuku [ToHsTHE MHOTOTPaHHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHKKA, BBINYKJIbIE U OK 04, OK 05, OK 06,

HCBBIITYKJIBIC MHOT'OI'PAaHHUKH, pa3BépTI<a MHOTI'OTr'paHHUKaA. HpI/I3MaZ n-
YroJjibHad nNpusMa; rpaHu 1 OCHOBAHUS IIPU3MBI; IIPpAAMast U HAKJIOHHAs IIPU3MBI;
OOKOBas U MOJIHAsS MMOBECPXHOCTDH ITPU3MBI. Hapannenennnez[, HpSIMOYTOJ'IBHHﬁ
mapaJjuieJCnuIea u €ro CBOICTBA. HI/IpaMI/II[aI Nn-yroJjibHas nupamMuaa, rpaHu u

OCHOBAaHHUC TIIHUPAMHJBI, OOKOBass M IIOJHAS NOBCPXHOCTL TNHPaAMHUIBI;

OK 07
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MpaBWIbHAsT W YyCEUYEHHAs MHUpaMHUA. IJIEMEHThl MPU3MbI U UPAMUJIBIL.
Brruncnenue 351eMeHTOB MHOTOTPAHHUKOB: péOpa, TUaroHaliu, yribl

KoMOuHUpOBaHHOE 3aHITHE

[IpakTrueckoe 3aHsATHE

Tema 6.2.

[IpaBunbHbIE
MHOTOTpPaHHUKH.

[Inomane  NOBEPXHOCTH

MHOTI'OIr'paHHUKOB

Conepxanue yaeOHOro MaTepuaia

[IpaBuibHBIE MHOTOTPAHHUKH: IIOHATHE IPAaBUIBHOTO MHOTOTPAaHHUKA;
NpaBUJIbHAs TpU3Ma WM MPAaBWIbHAS NHMPAMMA; IPABWIbHAS TPEyrojabHas
nMpaMua U MpaBWIbHBIN TeTpadap; KyO. IlpeacraBieHue o npaBUIIbHBIX
MHOTOTPaHHUKAX: OKTa’Ip, TOACKa’ap U ukocadap u Ap. CeueHus npusmel U
nupamuabl. I nomaas 60KOBON MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOI
MPU3MBI, IUIOIIAJb OCHOBaHHM, Teopema O OOKOBOW MOBEPXHOCTH MpPSIMOMN
npu3Mel. [lnomane OGOKOBON MOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHOU
MUpPaMUbl, TEOPEMA O TUIONAAN OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMU/IbI

KombuampoBanHoe 3aHsTHE

[IpakTrueckoe 3aHsTHE

OK 01, OK 02, OK 03,
OK 05,

Tema.6.3.
Tena BpaieHus

Copnepxanue yueOHOro Marepuaia

Hunuuaapuyeckas IIOBEPXHOCTb, oOpasyromue LWINHAPUYECKOH
IIOBEPXHOCTH, OCh LIMJIMHAPUYECKOHN MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U
O0KOBasi MOBEPXHOCTb, OOpa3yroIias U OChb, IJIOLIAJb OOKOBOM M IOJHOMN
noBepxHoctu. KoHHuueckas MOBEpXHOCTb, OOpa3yrolMe KOHUYECKOH
IIOBEPXHOCTH, OCh M BEpLIMHA KOHUYECKON noBepxHOoCcTU. KoHyc: ocHOBaHue
U BepllrHa, 00pa3yrolas U oCh, IJI0IIab OOKOBOI U MOJHOM MOBEPXHOCTH.
VYceuéHHblil KOHyc: oOpasymrolmue U BbICOTa, OCHOBaHMA U OOKOBas
nosepxHocTh.Chepa U map: HeHTp, paguyc, TMaMeTp, oAb HOBEPXHOCTH
cheprl. BzauMHOe pacnonoxeHue cdepbl M IJIOCKOCTH, KacaTellbHas
IUIOCKOCTh K cdepe, miomans cdepsl.M3o0paxkenre Ten BpalleHHs Ha
m1ockocTu. Pa3zBépTka nuimHapa 1 KoHyca

OK 01, OK 02, OK 03,
OK 05

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.4.

Copepxanue yueOHOTO MaTepralia
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O0BbeMBI u IO A

IIOBEPXHOCTEN Tell

[onsitue 06 06BEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 0OBEMOB TEl.
Teopema 00 00BEME PSIMOYTOJIBHOTO MApAITISTICIUIIEAA U CISICTBHS U3 HeE.
o0beM mupamuabl W npu3Mbl.OOBEM mMIMHApa, KoHyca. O0BEM mIapa u
wiomans cdeprl. [lomoOHbIe Tema B mpocTpancTBe. COOTHOMICHHS MEXITY
IUIOIIA/IIMU [TOBEpPXHOCTEH, 00bEMaMH NOJOOHBIX Tesl. CeueHus LUIMHIpa
(mapayuienTbHO W TEPIEHIUKYISIPHO OCH), CeUeHHsI KOHyca (mapaiesnbHoe
OCHOBAHHMIO ¥ TIPOXO/ISIIEE Yepe3 BEPIINHY), CeYeHUs mapa. MHOTOTpaHHHUK,
OTIMCaHHBIN OKOJO cdepsl; cepa, BIUCAHHAS B MHOTOTPAaHHHUK WJIH B TEJO

OK 01, OK 02, OK 03,
OK 05,

BpaIeHus
KomOuHMpOBaHHOE 3aHsTHE 6
Tema 6.5. IIpodeccuoHaIbHO  OPHEHTHPOBAHHOE  COAep:KaHUe  (coaepikaHue OK 01, OK 02, OK 03,
JBroKeHUE B | IPUKJIAHOTO MO/YJIfA) IIK 1.11
IIpOCTPaHCTBE. CuUMMeTpHsi B TIPOCTPAHCTBE: CHMMETPHS OTHOCHTEIHHO TOYKH, IIPSIMOMA,
CeueHuss W KOMOHMHAINHA
HPOCTPAHCTBEHHBIX (BUTYD IUIOCKOCTH. DJIEMEHTHI CHMMETPHHM B MHPaMHUIax, Mapajlic/ienuneaax,
B npodeccHonanbHprx | MPABIIBHBIX  MHOTOrPAHHHKAX. CuMMmeTpusi B TNPHUPOJE, apPXUTEKTYpE,
sazauax TEXHHUKE, B ObITy, B mpodeccun.lIcnonp30Banne ABMKECHHI B MPOCTPAHCTBE
Opyd  pelleHnd 3agad. IlocTpoeHHMe CEeYeHHWH MHOTOTPAHHHUKOB M Tel
BpamieHus. Meron cieoB. KomMOMHAIMS TNl BpallleHUs ¥ MHOTOTPaHHHUKOB.
Hcnonp3oBanre KOMOWHAIMI MHOTOIPAHHHKOB M TEJI BPAIEHUS B IIPAKTHKO-
OpPUEHTHPOBAHHBIX 3aJadax
[IpakTHyecKkoe 3aHATHE 6
Tema 6.6. Copepxanue yueOHOTo MaTepuala OK 01, OK 02, OK 03,
Pemenne 3a/1a9. | Bpryucienne BEAMYMH (IJIMHA, YroJi, O0O0bEM, IUIOIIAAb MOBEPXHOCTH) OK 05,
MHOrOrpanHiKA M TeNa | reomerpuueckux (QUIyp, WCIONBb3YS H3ydeHHBIC (OPMYIBI M METOJIBL
BpallicHuA [TocTpoenue ceveHUit MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHCHHE
(BBIHOCHBIX) TUTOCKHX YEPTEKEH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHT
CBEpXY, COOKY, CHU3Y
IMpakTHyYeCcKOE 3aHATHE 2
Paszpnen 7. Teopusi BeposATHOCTEH M CTATHCTHKA 32
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Tema 7.1 .
[IpencraBnenue qaHHBIX
U onmucarciibHas

Conepxanue yaeOHOro MaTepuaia

[IpencraBnenue naHHBIX C MOMOIIbI0 Tabmui W auarpamm. CpenHee
apudmernyeckoe, MeMaHa, HauOOJIbIIee U HAUMCHbBIIICE 3HAUCHUS, pa3Max,

CTaTHCTHKA JMCTIEPCHS], CTAHIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB
KombunmnpoBanHoe 3anstuie
Tema 7.2. Conepxkanue yaeOHOTo MaTepuasa

CrnyuaiiHble COOBITHS.
Omneparuu HaJ COOBITHUSIMU

CrnyyaiiHble SKCIEpUMEHTHI (OTBITHI) U ClTydaliHble COOBITHS. DJIeMEeHTapHbIE
coObITHA (MCcX0/1b1). BeposSTHOCTH CitydaitHOTO coObITHS. biiM30CcTh YacTOTHI U
BEPOSITHOCTH  coObITUH. CiydaiiHble OMNBITBI C  PAaBHOBO3MOXKHBIMU
JJIEMEHTAapHBIMU  COOBITHSIMU. BeposiTHocTM  COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omneparnuu HaJ COOBITUAMMU: TIEpeceYeHNE, 00bETNHEHNE, TTPOTUBOIIOIOKHBIE

coOpITus. Jlmarpammel Ditnepa. DopMyna CI0KEeHUS BEPOSTHOCTEH. Y clIoBHAs
BEPOSITHOCTh. Y MHOKEHHE BEPOSTHOCTEN. J[epeBO CiiydyallHOTO SKCIIEPUMEHTA.
®dopmyra moaHO#M BepoATHOCTH. HezaBucumbIe COOBITHS

KombOuampoBanHoe 3aHsTHE

HpaKTI/I‘IeCKOC 3aHATUC

Tema 7.3.
BepositHocTh

B NpodecCHoHaAIbHBIX
3aayax

IIpodeccnonanibHO  OpPUEHTHPOBAHHOE  colep:KaHue  (coaepkaHue
MPUKJIAJTHOT0 MO/YJIfA)

[lepBuunas o00paboTka CTaTUCTUYECKMX JaHHBIX. ['paduueckoe ux
npeacTaBieHue. HaxokeHue CcpelHuX XapaKTepUCTHK, HaOII0/1aeMbIX
naHHbIX. OLleHKa BEPOSITHOCTH COOBITHSA B MPO(ecCHOHAIBHOM 1eATENbHOCTH,
pelnieHre mpohecCHOHANBHBIX 33[a4 Ha BEPOSTHOCTh COOBITHS, MPUMEHEHHE
CTAaTHUCTUYECKUX METOJIOB JUIs pelieHus Tpo(eCCHOHATBHBIX 3a/1a4

HpaKTqucxoe 3aHATUC

OK 02, OK 03, OK 05;
I[IK'1.11

Tema 7.4. Coneprxanue yueOHOTO MaTepuana

ONeMeHTBI Komb6unatopHoe npaBuio ymHokeHus. IlepectaHoBku U dakTopuan. Yuciao

KOMOUHATOPUKH coueranuil. Tpeyronsuuk Ilackans. @opmyna 6unoma HetotoHa
KombOuHnpoBaHHoe 3aHsTHE

Tema 7.5 Coneprxanue yueOHOTO MaTepuana
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Cepuu nocneaoBaTelIbHbIX

bunapHblii caydaiiHbIi ONBIT (MCIIBITAaHKE), YCIEX U Heynadya. HesaBucumbie

OK 01, OK 02, OK 03,

WCIIBITAHUN ucnbiTanus. Cepusi HE3aBUCHUMBIX HCTIBITAHUNA 10 mepBoro ycmexa. Cepus OK 05,
HE3aBUCUMBIX UCIIbITAaHUN bepHyim .
KombunupoBanHoe 3anstuie 4
Tema 7.6. ConepxaHue yaeOHOTO MaTepralia OK 01, OK 02, OK 03,
CrnydaiiHble BEIMYMHBI H | Cryualinas — BenMuMHA.  PacmpeleneHne  BeposTHOCTeil.  Jlmarpamma OK 05
pacnpeneneHusl. pacnipenenenus. [IpuMepsl pacnipeieneHuii, B TOM YKCiie, TEOMETPHIECKOE U
MaremaTudeckoe OMHOMHAIIBHOE.
OKHIAHNE cITy9aifHoit UucnoBble  XapaKTEpUCTUKH  CIIyYalHBIX  BEJIMYMH: MaTEeMaTHUeCKOe
S —— OXHJIaHWEe, TUCTIEPCHS M CTaHIapTHOE OTKIoHeHHe. [Ipumepnt NpHMEHEHNA
MAaTeMaTHYE€CKOTO O’KHUJIaHUS, B TOM YHCJIE B 3a/1a4aX U3 TTOBCETHEBHOM )KU3HU.
Maremarnueckoe 0XKUJAHUE OuHapHOU CIy4aiiHON BEJINYMHBI.
MaremaTnyeckoe 0XUJaHUE CYMMBI CIy4alHBIX BEJIHMYMH. MaremaTudeckoe
O’KHUJaHHe U JUCIIEPCUs TEOMETPUUYECKOTO U OMHOMUAIBHOTO pacrpeaeneHuit
KombOuampoBanHoe 3aHsTHE 6
Tema 7.7. Conepkanue yaeOHOTO MaTepuaa OK 01, OK 02, OK 03,
3aKOH OOJBIINX THCEI. 3akoH OOJNBIIMX YHCET M €ro pojidb B HaykKe, NpHUpPOAEC U OOIIECTRBE. OK 05
HenpepbiBHbIC ClTyqallHbIe | BpiGopodHbIil METOX HCCICHOBAHMIL. IIpHMepbl HEIpPEphIBHBIX CIY4aifHbIX
BCIIMYHAHBI BelIMUMH. [loHATHE O IJIOTHOCTM pacnpeneneHus. 3agadyu, TPUBOIAIIME K
(pacmpenerneHus) HOPMaJIbHOMY pactipeziesieHuto. [lonsiTue o HopMallbHOM pacipeaesieHun
HopmansHoe KomOuaMpOBaHHOE 3aHATHE 4
pacnpezeneHue
NuauBuayaabHblii IPoeKT -
KoncyabTanuu 2
IIpomeskyTOYHAA aTTECTALMSA:
1 cemecTp — Apyrasi popmMa KOHTPOJIS;
2 cemecTp - IK3aMeH 6
Bcero: 242
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3. YCJIOBUSI PEAJIM3ALIMYA TPOTPAMMbI OBLIIEOBPA3OBATEJIBHOI YUEBHOM
JUCHUIIINHBI

3.1. A peanu3zauuM NMporpamMMbl JHCHHMILUIMHBI NMPeAyCMOTPEHbI cielylollue crenuaibHbie
NOMeIeHUSI:

Kabuner MaremaTuKu, OCHAaUIEHHBbIH OO0OpYJOBAaHHMEM U TEXHUYECKUMHU CpEICTBaMU
oOyueHus:
Ob6opynoBanne: Paboune MecTta mpemogaBatens U 0Oy4aromMXCs: JOCKa MenoBas — | INT., CTOM
ydyeHndeckui — 15 mr., ctyn yuennyeckuit — 30 wr., cton — 1 wr., ctyn — 1 wr.

Texnuueckne  cpeacrBa  OOydeHUS: IIEPCOHAIBHBIA  KOMIIBIOTED B coope;
MHOTO(YHKIIMOHAJIbHOE YCTPOMNCTBO; KOMIUIEKT NPOEKLIMOHHBIA MYJIbTUMEIUIHBIH B COCTaBe
(mpoexTop, 3KpaH)

3.2. UupopmannoHHoe o0ecnieyeHne peain3aluy NporpaMmbl

Cnncok 0CHOBHOM JIMTEPaTyphl

1 | baBpun, M. 1. Marematuka Aji1 TEXHUYECKUX KOJUJIEIKEH M TEXHUKYMOB : YYCOHUK U
MPAKTUKYM JUTsl cpeiHero mpodeccruonanpHoro oopasosanus / U. U. baspun. — 2-e m31.,
ucrtp. u non. — Mocksa : U3narensctBo FOpaiit, 2023. — 397 c. — (IlpodeccnonansHoe
obpazoBanue). — ISBN 978-5-534-08026-1. — Tekcr : anexkTpoHHbIH // OOpazoBaTenbHas
mwiardopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/512900

2 | Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYeCKOTO aHajau3a, reomeTpus. AnreOpa u
Hayana Maremarndeckoro ananusa 10-11km [Tekcr]: yueOHUK: 0a30BBIA U YIITyOJICHHBIN
ypoBan / II.A.AmumoB, FO.M.Konsarun, M.B.TkaueBa u nap.- 12-e uza, crep.- M.:
[Ipocsenienue, 2024.- 463c.

3 | Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus 10-
11k [Teker]: yaeOnuk: 6a30Bb1i 1 yrayoaenusiii yposau / JI.C.AtanacsH, B.®.byry30B,
C.b.KagomnieB u ap.- 11-e u3n, crep.- M.: IlpocBemenue, 2023.- 287c.

4 | boromonoB, H. B. Marematuka : y4eOHHMK I CpeaHero MpohecCuOHAIBHOTO
ob6pazoBanus / H. B. boromosnos, I1. 1. Camoiinenko. — 5-e¢ usm., nmepepad. u jom. —
Mocksa : U3natenbctBo HOpaiit, 2023. — 401 ¢. — (Ilpodeccnonansnoe oopazoBaHue).
— ISBN 978-5-534-07878-7. — Texkcr : anexrponHsiii / ObpazoBarenbHas rmiaTdGopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/511565
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA30OBATEJIbHON YYEFHOU JUCHUILIAHBI

KoHTpo.1b M oLeHKa Pe3yabTaTOB OCBOCHHUS 00IIe00pa30BaTEIbHON JUCHUIUIMHBI PACKPBIBAIOTCS

qcpes AUCHUILIMHAPHBIC

pe3yibTarhl,

HaIlpaBJICHHBLIC Ha

¢dbopmupoBanue

oommx w

npodeccHOHATBFHBIX KOMIIETESHIIUH 10 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHBIX
KOMMeTEeHIHA MeponpusTHi
OK 01. P1,Tema 1.1, 1.2, 1.3, 1.4 I1-0/c, 1.5, 1.6 | Beimoanenue
Bei6upars criocoOsl pemennst | P2, Tems1 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 I1-o/c, | IPaKTUYECKUX 3aJaHUM
3a/1a4 mpoPeCCHOHATIBLHOM 2.7 TectupoBanue

ACATCIIBHOCTH IPUMCHUTCIIBHO
K pa3JIMYHbBIM KOHTCKCTaM

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.8
IT-o/c, 3.9

P4, Temr1 4.1,4.2,4.3,4.4,4.5I1-o0/c, 4.6
P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6 I1-
o/c, 5.7-5.9

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5 T1-0/c,
6.6

OK 02. Hcnonp3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKA, aHATI3a U
HUHTEpPIpETAINH
nHpopManuu, u
WH(pOpMaITMOHHBIC
TEXHOJIOTUU JIJIs1 BBITIOJIHEHUS
3a/1a4 npogeccuoHaIbHON
NeSITeNIbHOCTH

P1,Temal.1,1.2,1.3, 1.4 IT-o/c,

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

P4, Temn1 4.1,4.2,4.3,4.4,4.5I1-o0/c, 4.6
P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6 I1-
o/c, 5.7-5.9

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5 T1-0/c,
6.6

P 7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

OK 03. IInanupoBath u
pealin30BbIBATH COOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE pPa3BUTHE,
MpeANPUHIMATENBCKYIO
JesITENEHOCTD B
npodeccuoHanbHOU chepe,
HCII0JIb30BATh 3HAHUSA I10
NIPaBOBOM U (PMHAHCOBOM
IPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaLHUsIX

P1,Temal.1, 1.2, 1.3 II-0/c, 1.4.
P2,Temsr 2.1,2.2,2.3,2.4,2.5,2.6I1-o/c,
2.7

P 3, Temnr 3.1,3.2,3.3,3.4,3.5,3.6

P4, Temr14.1,4.2,4.3,4.4,4.5I1-0/c, 4.6
PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6 I1-
o/c, 5.7-5.9

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5 I1-0/C,
6.6

P 7, Temsr 7.1, 7.2 IT-0/c, 7.3, 7.4

OK 04. DddexrruBHO
B3aMMO/IEHCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.

P2, Temr2.1,2.2,2.3,2.4,2.5, 2.6 I1-o/c,
2.7

P 3, Temsnr 3.1, 3.2, 3.3,3.4,3.5,3.6
P4,Temn1 4.1,4.2,4.3,4.4,4.5I1-0/c, 4.6
P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6

Brmonnenne 3aganui
JUTSL BXOJTHOTO KOHTPOJIS
(obs3aTenbHAs YaCTh,
JIOTIOJTHUTEIIbHAS YaCTh)
Brmonnenne 3aganni
JUTSI TIPOBEICHUS
TEKYIIIEr0 KOHTPOJIS
(TeopeTudecKre BOMPOCHI
— YCTHBIU OIpOC,
KOHTPOJIbHBIC PAOOTHI)
BrinonHenue 3amanuii
JUTSL pyOKHOTO
KOHTPOJIS

IIpome:kyTouHas
aTrecTamus:

1 cemecTp — apyras
¢popma koHTpOIS;

2 ceMecCTp - IK3aMeH
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OK 05. OcymiecTBasiTh
YCTHYIO U TTUCBMEHHYIO
KOMMYHHUKAIHIO Ha
rOCyJIapCTBCHHOM SI3BbIKE
Poccutickoit ®eneparuu ¢
Y4eTOM 0COOCHHOCTEH
COLUAIBHOTO U KYJIBTYPHOTO

P1,Temal.1, 1.2, 1.3 1.4 I1-o/cC,.

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7,
3.8 IT-o/c, 3.9

P4, Tems1 4.1,4.2,4.3,4.4,4.5I1-0/c, 4.6
PS5, Temsr 5.1,5.2,5.3,54,55,5.6

KOHTEKCTa
OK 06. ITposiBisThH P1,Temal.1,1.2,1.3 1.4 II-o/c,.
TPk JIaHCKO- P 3, Temsr 3.1, 3.2, 3.3,3.4,3.5,3.6

MaTPUOTUYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh
OCO3HAHHOE MOBEJCHHE Ha
OCHOBC TpaJUuIIUOHHBIX
POCCUHCKHUX JYyXOBHO-
HPAaBCTBCHHBIX HGHHOCTeI)’I, B
TOM YHCJIE C yYETOM
rapMOHHU3aIUn
MEXHAIIMOHAJIbHBIX U
MEXPETUTHO3HBIX
OTHOIIIEHU, TPUMEHSITh
CTaHJIapThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS

P 6, Temsr 6.1

OK 07. ConelicTBOBaThL
COXpaHEHHUIO OKPYKAroIIei
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
HW3MEHEHUHN KJIUMaTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOJICTBA, 3((HEKTHBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX CUTYALUSIX

P1,Temal.5, 1.6

P2, Tems12.1,2.2,2.3,2.4,2.5, 2.6 I1-o/c,
2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

IIK 1.11. CobGnronare mpaBuia
CaHUTAPHO-TUTUEHUYECKOTO

peKUMa,  OXpaHbl  TpyJa,
TEXHUKH  0€30MacHOCTH U
MPOTHUBOTIOKAPHOK

0€30MacHOCTH, HOPSIIOK

JNEUCTBUS TIPU YPE3BBIYANHBIX
CUTYyaLUIX

P1,Temal.l, 1.2,1.3141I-0/c, 1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.5,2.6I1-0/c,
2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7,
3.8 IT-o/c, 3.9

P4,Temn1 4.1,4.2,4.3,4.4,4.511-0/c, 4.6
P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6

P 6. Temnr 6.5

P 7. Temsl 7.1-7.4
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MHMHHUCTEPCTBO HAYKH M BBICIIET'O OEPA3BOBAHUSA
POCCHUVICKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA 'OCYJAPCTBEHHASA AKAAEMMWS»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

®OH/J OHEHOYHbBIX CPEJACTB
JUTS TIPOBEJICHUS TEKYIIETO KOHTPOJIS U TIPOMEXKYTOUHON aTTeCTalluN
o0pa3oBaTeIbHON MPOTrpaMMBI

1o o0meodpa3zoBaTebHON yueOHOI qucunminge «MaTteMaTukKa
s cnenuanbHocT 33.02.01 dapmanms

¢dbopmMa npoBeieHHS OLIEHOYHOU MTPOIIETYPhI-
IK3aMeH

r. Yepkecck, 2025 roa
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«MarteMaTuka.

1. OBIIME ITOJIOXKEHUSA
®onp oneHouHbIX cpeacTB (POC) npeaHasHaueH Uisi KOHTPOJIL U OLEHKHU 00pa30BaTEIbHbIX
JOCTHXKEHUH 00yJaronInuxcsi, OCBOMBIINX MPOTpaMMy 0011e00pa30BaTebHON YUeOHON NUCIUTUIMHBI

®OC BrIIOYACT KOHTPOJBHBIE MaTepUaibl [Js TMPOBEICHUS TEKYIIEro KOHTPOJS U
IIPOMEXYTOUYHOM aTTecTaluu B POpME IK3aMeHA.
®OC paszpaboran B cooTBercTBIH ¢ DeepanbHbIM roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAaPTOM

cpezHero obuiero o0pasoBanus ¥ pabodeil mporpaMmoill 00IIe00pa30BaTEIILHON yICOHON JTUCITUTUIMHBI

«MareMaTtuka.

2. PE3VJIbTATBI OCBOEHUS JUCIUILIUHBI, TOJJEXAIIEN ITPOBEPKE

U aKTyaJIu3UpOBATh
npobiemy, paccMaTpUBaTh
€€ BCECTOPOHHE;

CHCTEMBI,;
[1P64. YMmenne
OTIEpUPOBATH OHIATUSIMHU:
(byHKIMSI, HETIpephIBHAS

Kon n naumenoBanue [Tnanupyembie pe3ybTaThl OCBOCHUS AUCIIUTUTHHBI [TokazaTenu
hopMupyembIxX OLICHKHU
KOMIIETEHIAH O061mue JucnunnuHapHbie
OK 01. JIMYHOCTHBIE PE3YNbTATHI I1P61. Bnanenue [TpakTrueckue
Br16upats criocoOsr JIOJDKHBI OTpaXKaTh METOJIaMU JI0Ka3aTeIbCTB, | 3aJaHUs
pereHus 3aaa4 B YaCTH: TPYJOBOTO AITOPUTMAaMU PEIICHHS TectupoBanue
npohecCuoHaTBHOM BOCTIUTAHMUS: 3a/1a4; yMEHHUE 3amganus s
e TETFHOCTH - TOTOBHOCTb K TPYAY, dbopmMyIpOBaTh BXOJHOTO
MIPUMEHUTEITFHO K OCO3HAHUE IIEHHOCTH oTpeieNIeHN s, AaKCHOMBI KOHTPOJISI
Ppa3IMYHBIM MacTepCTBa, TPYJAOJIIO0HUE; | U TEOPEMBI, IPUMEHSTh (obs3aTenpHAs
KOHTEKCTaM - TOTOBHOCTh K aKTUBHOM UX, TPOBOIUTH 4acTh,

NeSITeIbHOCTH JI0Ka3aTeNbHbIE JOTIOTHUTEIbHAS

TEXHOJIOTMYECKON 1 paccyX/JIeHus B X0Jie 4acTh)

COLIMAIbHOMI peuIeHus 3a1ay; Samanus i

HaMNpaBJIEHHOCTH, [1P62. Ymenue MPOBEICHUS

CIIOCOOHOCTh OTIEpUPOBATH MOHITUSIMU: | TEKYILETO

WHULMUPOBATH, CTENeHb YUCIa, KOHTPOJIS

IUTAHUPOBATD jgorapudm yucia; yMeHue | (TeopeThdeckue

U CaMOCTOSITENTEHO BBITNIOJTHATH BBIYUCIIEHUE | BOIPOCHI — YCTHBIN

BBITIOJTHATH TaKYIO 3HaYeHUIN oTpoc,

NeSITeNIbHOCTD; U IpeoOpazoBaHus KOHTPOJIbHbBIE

- UHTEpEC K pa3IndHbIM BBIPAXKEHUI CO paboThI)

chepam CTEMEeHSIMH U 3ananus s

npoeCCHOHAIBHOU norapudmamu, pyOeKHOTO

JEeSITeIbHOCTH. npeoOpa3oBaHust JPOOHO- | KOHTPOJIS

MetanpeameTHbie paloHaIbHBIX DK3aMeHaIOHHbIE

pe3yabTaThl JOJKHBI BBIPA)KEHUI; 3alaHus

OTpaXKaTh: ITP63. Ymenue

OBnanenue OTIEpUPOBATH MOHITHSIMHU:

YHHUBEPCATbHBIMU paloHaIbHbIE,

yu4eOHBIMU UppalMoHalbHBIE,

MO03HABATEIbHBIMU noKasaresbHbIE,

NEHUCTBUSMU: CTETICHHBIE,

a) 0a30BbIE€ TOTHYECKHE norapudmuyueckue,

NeUCTBHUS: TPUTOHOMETPUYECKHUE

- CaMOCTOATEILHO ypaBHEHUS U

(hopMynupoBaTh HEPaBEHCTBA, UX
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- YCTaHABIIMBATh
CYILLIECTBEHHBIN NPU3HAK
WJIA OCHOBAHUS IS
CpaBHEHUS,
KJIaccuUKaAIIH

1 00001IeHM S ;

- OTIPEIEIISITh 1ENH
JIeATeIIbHOCTH, 33/1aBaTh
napameTpbl U KPUTEPUH UX
JIOCTHIKCHMS,

- BBISBIIATH
3aKOHOMEPHOCTHU U
MPOTHUBOPEUHS

B pacCMaTpUBAEMbIX
SBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B
NeATEeIIbHOCTD, OI[EHUBATh
COOTBETCTBHE PE3YJITATOB
LIETISIM, OTICHUBATh PUCKH
MOCJEACTBUHN NEITEILHOCTU
0) 6a3oBBIC
HCCIIeTIOBATCIIHCKHIE
NIEUCTBUS:

- BIaJCTh HaBBIKAMH
y4eOHO-
HUCCIIEI0OBATEILCKON

U MPOEKTHOU
JIeSITeIbHOCTH, HaBBIKAMH
paspenieHus mpooseM;

- BBISABJISITh IPUYHMHHO-
CJICICTBEHHBIE CBS3U

Y aKTyaJIu3upOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y

€€ pelIeHusl, HaXOIUTh
apryMEHTBI

JIJIS TOKA3aTelIbCTBA CBOMX
YTBEPKJICHUM, 3a7]aBaTh
napaMeTpbl U KpUTEPUH
pelICHHUS;

- aHaJIM3UPOBATh
MOJIYYE€HHBIE B XOJ1€
pELIeHUs 3a]1auul
pEe3yNbTaThl, KPUTUUECKH
OLICHUBAThb

UX JIOCTOBEPHOCTb,
POTHO3UPOBATH
U3MEHEHHUE

B HOBBIX YCJIOBUSIX;
paspabaTeIBaTh MJIaH
pelieHus mpoOIeMEbI C
Y4eTOM aHalu3a
UMEIOIIHUXCS

(byHKIUS, TPOU3BOIHAS,
nepBooOpasHasi,
OIIPENICIICHHBIN UHTETPAI;
yYMEHUE HaXOUTh
IPOM3BOJIHBIC
AIIEMEHTAPHBIX (QYHKIUH,
UCTIOJIB3YS CIIPAaBOYHBIC
MaTepHaJIbl; UCCIET0BATh
B IIPOCTEHINX CIIydasix
GyHKIIUY Ha
MOHOTOHHOCTbH, HAXOTUTh
HauOoJIbIINE

Y HaUMEHbIIINE 3HAYCHHS
(GyHKLIMI; CTPOUTD
rpaduKy MHOTOUYJIEHOB C
UCTIOJIb30BaHUEM
amrmapara
MaTeMaTHIECKOTO
aHaJn3a; PUMEHSITh
MIPOM3BOIHYIO TIPH
pelIeHNH 3a1a4

Ha JIBUKCHUE; pelIaTh
HPaKTUKO-
OpUEHTHPOBAHHbIE
3a7jauu

Ha HanOoJbIINE U
HalMEHBIINE 3HAYEHUS,
Ha Hax0XJIeHUe MyTH,
CKOPOCTHU U YCKOPEHHS;
[TP6S5. YMmenue
OIEpUPOBATH OHATUAMMU:
pannoHanbHast pyHKIMS,
nokasaresnabHast QyHKLHS,
cTeneHHas pyHKIus,
JorapupmMuyecKas
byHKIHS,
TPUTOHOMETPHUUYECKHE
byHKMH, 0OpaTHBIE
byHKIMH; yMEHUE
CTPOUTH TpapUKH
U3y4YCHHBIX (QYHKINH,
UCIOJIb30BaTh TpapuKu
IpY U3y4EHUHU IPOIIECCOB
U 3aBUCHUMOCTEH, IpU
pelLIeHnH 3a5a4 U3
JIPYrux y4eOHbIX
IpeMETOB U 3aJa4 U3
peaIbHOM KU3HH;
BBIpaXkaTh (OopMylIaMu
3aBHCHMOCTHU MEXIY
BEIIMYMHAMU;
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MaTCpHaJIbHBIX

1 HCMATCPUAJIbHBIX
pecypcos;

- YMETh MEPEHOCUTh 3HAHUS
B ITIO3HABATCJIbHYIO

¥ TIPAKTHYECKYI0 007IacTh
KUBHEACATCIIbHOCTH,

- YMETb UHTETPUPOBATH
3HAaHUA U3 Pa3HBIX
MpPEAMETHBIX 00JIaCTeH;

- BbIZIBUT'aTh HOBBIC UJIEHU,
npeajaratb OpuruHajJbHBIC
IoAXO0dbl U PCIICHUS

[TP66. YMmenue pematsb
TEKCTOBBIE 3a/1a41
pa3HbIX THUIOB (B TOM
YHCIIe HA TMPOLIEHTHI, 10N
Y YaCTH, Ha IBM)KCHUE,
paboTy, CTOMMOCTb
TOBApOB U YCIIYT, HAJIOTH,
3a1a4M U3 obnactu
yIIpaBJICHUS INYHBIMH U
CeMEeWHBIMH (PMHAHCAMMN);
COCTaBJISITh BRIPAXKEHUS,
ypaBHEHHSI, HEPABEHCTBA
U MIX CHCTEMBI 110
YCIIOBHIO 3a/1a4H,
UCCIIEIOBATH MOJTyIYCHHOE
pelIeHne U OIeHNBATh
MpaBI0TI0I00HOCTh
pe3yIbTaTOB;

[1P67. Ymenue
OTIEPUPOBATH TIOHSATHSIMH:
cpenHee
apudmeTuyeckoe,
MeauaHa, HanOoJIbIlIee U
HauMEHbIIIee 3HAYEHUS,
pa3Max, qucrepcus,
CTaH/JIapPTHOE OTKJIIOHEHHE
YHUCJIOBOTO HabOPa;
YMEHHE U3BJICKATh,
UHTEPIPETUPOBATH
nHpopMaIuio,
MPEJICTABICHHYIO B
Ta0JIMIIAX, HA
quarpammax, rpadukax,
OTpa)kalollylo CBOMCTBA
pealbHBIX MPOIECCOB U
SBIICHUH; TIPEJICTABIIATD
nHpopMaIuIo ¢
MOMOIUIBIO TaOIHII U
JIUarpamm; UccleoBaTh
CTaTHCTUYECKHUE JaHHBIE,
B TOM 4HCIIE

C IPUMEHEHUEM
rpau4ecKux METo0B U
AIIEKTPOHHBIX CPE/ICTB;
[TP68. YMmenue
OTIEpUPOBATH OHIATUSIMU:
CIIy4alHbIN OIIBIT

U ciy4aiiHoe coObITHE,
BEPOSATHOCTH CIy4aifHOTO
COOBITHUS; YMEHHE
BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM
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rpadguuecKux METOI0B;
OPUMEHSTH (POPMYIIBI
CJIOKEHHS ¥ YMHOKEHUS
BEPOSITHOCTEM,
KOMOHMHATOPHBIE (PaKThI U
(bopMyIIbl IPU PEIICHUHN
3a/1a4; OIEHUBATH
BEPOSITHOCTH PEaTbHBIX
COOBITHII; 3HAKOMCTBO
CO CIIy4yalHBIMHU
BEJTMYMHAMHI, YMCHUE
MIPUBOIUTH TIPUMEPHI
MIPOSIBIICHUS 3aKOHA
OOJIBIIINX YHCET B
MIPHPOTHBIX

1 0OIIIECTBEHHBIX
SIBIICHUSX;

IT1P69. Ymenue
OTICPUPOBATH IOHITHSIMH:
TOYKa, Ipsmas,
MJIOCKOCT,
MPOCTPAHCTBO,
JIBYTpaHHbIN yToOJI,
CKpeIlHBaoIInecs
npsiMble, MapaieIbHOCTh
U TIEPIIEHIUKYISIPHOCTh
IPSIMBIX

1 IUIOCKOCTEM, YroJ
MEX/1y MPSMBIMH, YTOJ
MEXKTY IPSIMOU

U TUIOCKOCTBIO, YTOJI
MEX1y IIIOCKOCTSMH,
paccTosiHie OT TOYKHU 0
IJIOCKOCTH, PACCTOSIHUE
MEX 1y MPSMBIMH,
paccTosiHue MEXTY
IUIOCKOCTSIMU; YMEHUE
UCIO0JIb30BaTh MPH
pellIeHnu 3a1a4
U3y4eHHbIE (PaKThl U
TEOPEMBI TNIAHUMETPHUH;
YMEHHE OlIEHUBATh
pasmepbl 00BEKTOB
OKpPY>KaIOIIIero MUPa;
[1P610. Ymenue
OTIEpUPOBATH OHIATUSIMU:
MHOTOTPaHHUK, CEUCHUE
MHOTOTpaHHHKA, KYO,
napasuieNienumne],
npu3Ma, MupamMuia,
dburypa v moBepxXHOCTh
BpaIICHUS, IUIHHID,
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KOHYC, I1ap, cdepa,
ceueHus pUrypol
BpAIlCHUS, TUIOCKOCTb,
Kacaromiasicsi cepsl,
WIAH]IPA, KOHYCA,
TUTONIA/Ib TTIOBEPXHOCTH
MUPAMHJIBL, TTPU3MBI,
KOHYcCa, IIWIHHIPA,
ioniaak chepsl, 00beM
Ky0a, IpsIMOYTOJIbHOTO
napajureieune/a,
MTUPAMHIBI, TTPU3MBI,
[IWIAH]IPA, KOHYCAa, 1I1apa;
yMeHHE n300pakaTh
MHOTOTPaHHUKHU

¥ TIOBEPXHOCTH
BpAIICHUS, UX CEYCHHS OT
PYKH, C TIOMOIIIBIO
YePTEHKHBIX
WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
YMEHHE pacrio3HaBaTh
CUMMETPHIO B
NPOCTPAHCTBE; yMEHHE
pacro3HaBarthb
NpaBUJIbHBIC
MHOTOTPaHHHKH;

[1P611 Ymenue
OTIEPUPOBATH TIOHSATHSIMH:
JIBUOKCHUE

B IIPOCTPAHCTBE,
noJ00HbIE GUTYPHI B
POCTPAHCTBE;
UCTIO0JIb30BaTh OTHOIICHUE
UIOINAIeH TOBEPXHOCTEH
1 00BbEMOB IT10100HBIX
Guryp npu penieHuu
3aj1ay;

[1P612. Ymenue
BBIUUCIIATH
reOMeTpHYECKUe
BEJIMYUHBI (JUIMHA, YTOII,
IUIOIIAAb, OOBEM,
TUIONIA/Ib TTIOBEPXHOCTH),
WCIIOJIB3YS H3YUEHHBIE
(bopMyITBI U METO/IBI;
[1P613. YmeHue
OTIEpUPOBATH IOHITUSIMU:
MPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPIUHATHI
TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA,
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CKaJIsIpHOE
IIPOU3BEICHUE, YTOJI
MEX/1y BEKTOpaMH, CymMMa
BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa Ha 4YMCJIO;
HaXOAMTh C TOMOUIbIO
U3yYEHHBIX (HOpMYIT
KOOPJMHATHI CEPEIUHbI
OTpe3Ka, pacCTOsSIHUE
MEXIy IBYMSI TOUKAMU;
[1P614. Ymenue
BBIOMPATH TTOIXOISAITUN
W3YYEHHBIN METO]T

JUIS pelIeHUs 3a]1auH,
pacrno3HaBaTh
MaTemMaTHueckue (hakThbl
U MaTeMaTH4ecKue
MOJIETU B IPUPOHBIX U
0O0IIIECTBEHHBIX
SBJIEHUSX, B UCKYCCTBE;
yYMEHHE NPUBOAUTH
MIPUMEPBI
MaTeMaTHYECKUX
OTKPBITUIA POCCUHCKOU U
MHPOBOM
MaTeMaTUYECKON HAyKH

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEePIpPETAIHH
nHpopManuu, u
WH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHUS 3144
npoheccCHOHALHOU
JeSATEIbHOCTH

JIMYHOCTHBIE PE3yIbTATHI
JIOJDKHBI OTPa’KaTh B YACTH:
LIEHHOCTH Hay4HOTO
HO3HAHUS:
-c(hopMHPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U
0O0I11eCTBEHHOM NPaKTHKH,
OCHOBAHHOTO

Ha Jianore KyjubTyp,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
HOJIMKYIBTYPHOM MUDE;
MeramnpeameTHble
pe3ynbTaThl JOJKHBI
OTpaXkaTh:

OBnanenne
YHUBEPCAIbHBIMHU
yu4eOHBIMU
MO03HaBaTEIbHBIMU
JNENUCTBUSAMMU:

B) paboTa ¢ uHpopmanueit:
- BJIQJIETh HABBIKAMHU
NOJIy4eHHUs1 HHPOpMAaLUU

[1P61. Bianeuune
METOJaMH J0Ka3aTeNbCTB,
QITOPUTMAMU PELICHUS
3ajla4y; yMEHHE
bopmMyIMpoBaTh
OIpe/IeIeHNUs], AKCUOMBI
U TEOPEMBI, IPUMEHSTh
UX, IPOBOJUTH
JI0Ka3aTesbHble
paccyXIeHus B X0/
peleHus 3a1a4;

[1P62. Ymenue
ONEepUPOBATH OHATUSIMM:
CTEIeHb YnCIa,
Jgorapudm 4ucia; yMeHue
BBINOJIHATH BBIYMCIICHHUE
3HAYCHUN

U peoOpa3zoBaHUs
BBIPAKEHUH CO
CTETICHSIMU U
Jgorapudpmamy,
npeobpa3oBaHus APOOHO-
panroHaIbHBIX
BBIPAKCHUI;

[1P63. YMmenue
OTIEPUPOBATH MOHATHSIMHU:
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Y3 HCTOYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIIHHO
OCYIIIECTBIISITH TIOUCK,
aHalN3, CHCTEMATU3aLHUIO U
UHTEPIIPETAIHIO
UHPOPMAITUU PA3TUIHBIX
BUJIOB U (hopm
IPEICTABJICHHUS,

- CO3/1aBaTh TCKCTHI B
pa3nu4HbIX (hopMaTax ¢
Y4ETOM Ha3HAYCHUS
MH(pOpPMAIIUU U TIETIEBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIbHYIO (hopmy
MIPEICTaBICHUS

Y BH3YyaJTH3aIlHH;

- OIICHUBATh
JIOCTOBEPHOCTb,
JICTUTUMHOCTD
nHpopmanuu, ee
COOTBETCTBHE TIPABOBBIM H
MOPAITEHO-ITHYCCKHM
HOPMaM;

- HCTI0JIb30BaTh CPE/ICTBA
WH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHu3aIMOHHBIX 33124 C
coOioieHreM TpeOoBaHUM
9PrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepexeHus,
MPABOBBIX U ATHUYECKUX
HOPM, HOPM
nHpOpMaITMOHHOM
0€30MacHOCTH

paloHaIbHbIE,
UppanuoHaibHbIE,
[10Ka3aTeJIbHbIE,
CTEIICHHBIE,
JorapupMUIecKue,
TPUTOHOMETPHUUECKUE
yYpaBHEHHS U
HEPaBEHCTBA, UX
CHCTEMBI;

[1P64. Ymenue
OTIEPUPOBATH TIOHSATHUSIMH:
(byHKLMS, HETTpepbIBHAS
(GyHKUMS, TPOU3BOIHAS,
nepBooOpasHas,
OIIPENIECIICHHBIN UHTETPa;
YMEHUE HaXOUTh
MIPOU3BOJIHBIE
JJIEMEHTapHbBIX PYHKIUH,
UCIIOJIb3YSl CIIPAaBOYHbBIE
MaTepuabl; UCCIE0BATh
B MIPOCTEHUIINX CITydasx
GyHKIIUY Ha
MOHOTOHHOCTb, HAXOIUTh
HauOoJIbIINE

Y HAUMEHbILINE 3HAYCHUS
(GYHKINNA; CTPOUTH
rpaduKu MHOTOYJICHOB C
UCIIOJIb30BaHUEM
anmnapara
MaTeMaTH4eCKOTO
aHayu3a; IPUMEHSTh
IPOM3BOJIHYIO IIPU
peLIeHUH 3a1a4

Ha JIBUKEHUE; pellaTh
HPaKTUKO-
OpUEHTHPOBAaHHbIE
3aJjauu

Ha HanOoJbIINE U
HalMEHbUINE 3HAYEHUS,
Ha Hax0XJIeHUe MyTH,
CKOPOCTH M YCKOPEHUS;
[TP6S5. YMmenue
OTIepUPOBATH MOHATHAMMU:
pannoHanbHast QyHKIMS,
nokasarenabHas QyHKLUA,
cTeneHHast pyHKIMS,
JorapupmMuuecKas
byHKIHS,
TPUTOHOMETPHUYECKHE
byHKIIMN, 0OpaTHBIE

(GyHKIIUN; yMEHHE
CTPOMTH TpaQUKH
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U3yYCHHBIX (YHKINH,
UCTIOJIb30BATh TpaduKH
IpY U3yYCHUHU TPOIIECCOB
Y 3aBUCUMOCTEH, NPH
pelIeHnn 3a1a4 13
JIPYTUX y4eOHbIX
IpeIMETOB | 33a]a4 U3
pEATbHOM )KU3HH;
BBIpaXXaTh GOpMyJIaMu
3aBHCHMOCTH MEXKIY
BEIIMYMHAMU;

[1P66. YMmenue pemathb
TEKCTOBBIE 3a/1a41
Pa3HbIX TUIOB (B TOM
YrcIie Ha TPOIICHTHI, IOITN
¥ YacTH, Ha IBM)KECHUE,
paboTy, CTOUMOCTH
TOBApOB U YCIIYT, HAJIOTH,
3amayn u3 odacTu
yIIpaBJICHUS INYHBIMH U
ceMeiiHbIMU (PUHAHCAMH);
COCTaBJISITh BBRIPAXKEHUS,
YpaBHEHMsI, HEPABEHCTBA
U MX CUCTEMBI 110
YCIIOBHIO 3a/1auH,
UCCIIEI0BATh MOJIy4YEHHOE
pelleHNEe U OLICHUBATh
MpaBIOTIOI00HOCTh
pe3yiIbTaToOB;

[1P67. YMmenue
OIEpUPOBATH OHATUAMMU:
cpeaHee
apupMeTHIeCcKoe,
MejuaHa, HauboJipliee 1
HalMEHblIIee 3HaUeHus,
pa3max, TUucrepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOTO Habopa;
YMEHUE U3BJIEKATH,
UHTEPIPETHPOBATh
UH(pOpMaLHIO,
IPE/ICTABICHHYIO B
Ta0IMIaX, HA
rarpaMmmax, rpagukax,
OTpaXKaIoLIYyI0 CBOWCTBA
peabHBIX MIPOLIECCOB U
SIBJICHUI; IPEJICTABIIATh
UHOPMaLIUIO C
[IOMOILLIO TAOJIHUIL 1
JarpaMM; cciae1oBaTh
CTaTUCTHUYECKHE JAHHBIE,
B TOM YHCIIE
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C IIPUMEHEHUEM
rpaduuecKux METOI0B U
AJIEKTPOHHBIX CPEJCTB;
ITPG8. YMmenue
OTIEPUPOBATH MOHATUIMH:
CIIy4alHbIN OTBIT

U CIy4yaiiHOE COOBITHE,
BEPOSITHOCTh CIIy4aliHOTO
COOBITHS; YMEHHE
BBIYUCIISITH BEPOSTHOCTD C
HCII0JIb30BAHUEM
rpau4ecKux METOJIOB;
IPUMEHSTH (POPMYIIbI
CJIOKEHHS U1 YMHOXKEHUS
BEPOSITHOCTEM,
KOMOHMHATOpHbIE (PaKThl U
(bopMyIIBI IPU PEIICHUHN
3a]1a4; OLlEHUBATh
BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO

CO CITy4yalHBIMHU
BEJIMYMHAMU; YMEHUE
MPUBOIUTH PUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
MPUPOTHBIX

U 00IIECTBEHHBIX
SBIICHUSX;

[1P69. Ymenue
OTIepUPOBATH MOHITUSIMU:
TOUKa, Mpsimas,
MJIOCKOCT,
MPOCTPAHCTBO,
JIBYTpaHHbIN yTOJI,
CKpEIlHBarOIINnecs
npsiMble, MapaieIbHOCTh
U TIEPIICHIUKYISIPHOCTh
MPSIMBIX

U TUIOCKOCTEMH, yroi
MEX/1y MPSMBIMH, YTOJI
MEXIY MpsAMOUN

Y TUIOCKOCTBIO, YTOJI
MEXY INIOCKOCTSAMH,
paccTosiHUE OT TOYKH

JI0 TIIOCKOCTH,
paccTosiHuE MEX Y
MPSIMBIMH, PACCTOSIHUE
MEXy INIOCKOCTSAMHY;
YMEHHE UCII0JIb30BaTh
P PELLICHUH 3a/1a4
U3yYeHHBIE (PaKTHI U
TEOPEMBI INIAHUMETPUH;
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YMEHHE OIEHUBATH
pa3Mepsl 00BEKTOB
OKPYKAIOIIET0 MUPA;
[1P610. YMmenue
OTICPUPOBATH IOHITHSIMH:
MHOTOTPaHHUK, CCUCHUE
MHOTOIpaHHUKa, KyO,
napaJieNenume/,
npu3Ma, MupamMua,
¢urypa u noBepxXHOCTh
BpAIICHUS, IIHHID,
KOHYC, map, cdepa,
cedeHus purypsl
BpAIIlCHUS, TUIOCKOCTb,
Kacaromasicsi chepsl,
WIAH]IPA, KOHYCA,
TUTONIA/Ib TTIOBEPXHOCTH
MTUPAMHIBI, TTPU3MBI,
KOHYCa, IIWIHHIPA,
mIomaas cheprl, 00bemM
Ky0a, IpsIMOYTOJIbHOTO
napaieNenuesa,
MUPAMHUJIBL, TPU3MBIL,
HWIMH]Ipa, KOHYca, 1apa;
yMeHue n3o0paxarh
MHOTOTpPaHHUKHU

U TIOBEPXHOCTH
BpaIllCeHUs, UX CEYECHHUS OT
PYKH, C TOMOIIbIO
YEepPTEHKHBIX
UHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB;
YMEHHE Pacro3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh
MPaBUJIbHBIC
MHOTOTPaHHUKU;

[TP611 Ymenue
OTIEpUPOBATH MOHITHUSIMHU:
TBUKECHHE

B IIPOCTPAHCTBE,
noJI00HbIE GUTYPHI B
MPOCTPAHCTBE;
HCIOJIb30BaTh OTHOIIICHUE
Iomaiel MoBepxXHOCTEN
1 00BHEMOB O T00HBIX
buryp npu perieHnu
3a/1ad;

[1P612. Ymenue
BBIYUCTISATH
T€OMETPUYECKUE
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BEJIMYUHBI (JJTMHA, YTOJ,
IUIOIIAAb, O0OBEM,
IUI01Ia/1b TOBEPXHOCTH),
UCIIOJIb3Ys U3YYCHHbBIC
(bopMyIbl U METOIBI,
[1P613. Ymenue
OTIEPUPOBATH MOHATUIMH:
MPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI
TOYKHU, BEKTOP,
KOOPJAMHATHI BEKTOPA,
CKaJIIpHOE
MIPOU3BENICHUE, YT OJI
MEXy BEKTOpaMH, CymMMa
BEKTOPOB, TPOU3BEICHUE
BEKTOpAa Ha YHUCIIO;
HaXOJIUTh C MIOMOIIIBIO
M3YYEHHBIX (HOopMyIT
KOOPJMHATHI CEPETUHBI
OTpe3Ka, PaCCTOSTHUE
MEXTy IBYMSI TOUKAMH,
[1P614. Ymenue
BBIOMpATH MOIXOASIINN
W3yYEHHBIN METOT

JUIS pEelIeHUs 3a/1auH,
pacrno3HaBaTh
MaTreMaTHu4ecKue GakThl
U MaTeMaTH4ecKue
MOJIETU B PUPOHBIX U
00I1ECTBEHHBIX
SBJICHUSX, B UCKYCCTBE;
yYMEHHE NPUBOJAUTD
IPUMEPBI
MaTeMaTHYeCKUX
OTKPBITUHA POCCUNCKOH U
MHPOBOM
MaTeMaTHYeCKON HayKu

OK 03. ITnanupoBats u
pealin30BbIBATh
coOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeANPUHIMATENHCKYIO
JeSITENEHOCTD B
npodeccruoHaIbHON
cdepe, UCTIONIL30BATH
3HAHMUS 10 TPABOBOM U
¢buHaHCOBOH
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUSIX

JIMYHOCTHBIE PE3yIIbTAThI
JOJKHBI OTPayKaTh

B YaCTHU: yXOBHO-
HpPaBCTBEHHOTO
BOCIIUTAHHUS:

- c(OpMUPOBAHHOCTH
HpPaBCTBEHHOT'O CO3HAHMUSI,
STUYECKOTO MMOBECHNS,

- CIIOCOOHOCTH OICHHUBATH
CUTYAIIHUIO U IPUHUMATH
OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh Ha
MOpabHO-HPaBCTBEHHbBIE
HOPMBI U IIEHHOCTH;

[1PG1. Bianenune
METOJaMH JI0Ka3aTeNIbCTB,
QITOPUTMAMU PEIICHUS
3a/1a4; yMEHUE
dbopmynupoBath
OTIpe/IeNIeH s, aKCUOMBI
U TEOPEMBI, IPUMECHSTh
UX, TIPOBOJIUTH
JOKa3aTeNbHbBIE
paccyXJIeHus B X0OJIe
pelleHus 3a/1ay;

[1P64. Ymenue
OTIEPUPOBATH TIOHATHSIMH:
GbyHKIUS, HETTPEepbIBHAS
(G yHKIWMsI, TPOU3BOIHAS,
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- OCO3HAHUE JINYHOTO
BKJIa/Ia B IOCTPOCHUE
YCTOHYHBOTO OYTyIIEro;

- OTBETCTBEHHOE
OTHOIICHHUE K CBOUM
POAUTENISIM

U (WJIM) IpYTUM 4YJIeHaM
CEMbHU, CO3JJaHUIO0 CEMbH Ha
OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN
CEMEHOM )KU3HU B
COOTBETCTBHUHU C
TPAIUIIUSIMA HAPOJIOB
Poccuu;

MeranpeameTHsble
PE3YIIBTAThI TOJDKHBI
OTpPaXKaTh:

OBnanenne
YHHBEPCATHHBIMH
PETYISTHBHBIMH
NEUCTBUSIMU:

a) caMOOpTraHu3aIus:

- CAMOCTOSTEIHHO
OCYILIECTBIISITh
MM03HABATEIbHYIO
JeSITeNIbHOCTb, BBISBIISATh
poOJIeMbI, CTaBUTh

u popmyaupoBaTh
coOCTBEHHBIE 3a/1a4H

B 00pa3oBaTeNbHOI
JEeSITeNIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJILHO
COCTaBIIATH IUIAH PELIECHUs
npoOGJIEMBI C yYETOM
UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXKHOCTEU

U TIPETIOYTeHH; 1aBaTh
OIICHKY HOBBIM CUTYaIUsIM;
0) CaMOKOHTPOJIb:
UCTOJIb30BaTh PUEMBI
peduiekcun Ui OLEHKU
CUTYaIliH, BBIOOpa BEPHOTO
pelieHus;

- YMETh OLICHUBATh PUCKH H
CBOEBPEMEHHO MPUHUMATh
pElIeHHs 10 X CHIDKEHUIO;
B) SMOIMOHATBHBIN

nepBooOpasHasi,
OIIPENICIICHHBIN UHTETPal;
YMEHUE HaXOUTh
POU3BOJIHBIC
AIIEMEHTAPHBIX (QYHKITUH,
UCTIOJIB3YS CIIPAaBOYHBIC
MaTepHaJIbl; UCCIET0BATh
B IIPOCTEHUINX CIIydasix
GyHKIIUY Ha
MOHOTOHHOCTH, HAXO/IUTh
HauOoJIbIINE

Y HaUMEHbIIINE 3HAYCHHS
(GyHKIMI; CTPOUTD
rpaduKy MHOTOUYJIEHOB C
UCTIOJIb30BaHUEM
ammapara
MaTeMaTHIeCKOTO
aHaJn3a; MPUMEHSITh
MIPOM3BOJIHYIO TIPH
pelIeHNH 3a1a4

Ha JIBUKCHUE; pelIaTh
PaKTHUKO-
OpUEHTHPOBAHHbIE
3a7auu

Ha HanOoJbIINE U
HalMEHbIINE 3HAYCHUS,
Ha Hax0XJIeHUe MyTH,
CKOpPOCTHU U YCKOPEHHS;
[TP6S5. YMmenue
OIEpUPOBATH OHATHAMMU:
pannoHanbHast pyHKIMS,
nokasaresnabHas QyHKLuA,
cTeneHHas (pyHKIus,
JorapupmMuyuecKas
byHKIHS,
TPUTOHOMETPHUUYECKHE
byHkMH, 0OpaTHBIE
byHKIMH; yMEHUE
CTPOUTH TpapUKH
U3yYCHHBIX (QYHKIUH,
UCIIOJIb30BaTh TpapuKu
IpY U3y4EHUHU IPOIIECCOB
U 3aBUCHUMOCTEH, IpU
pelLIeHnH 3aJ5a4 U3
JIPYrux y4eOHBIX
IpeIMETOB U 3aJa4 U3
peanbHOM KU3HH;
BBIpaXkaTh (OopMylIaMu
3aBHCHMOCTHU MEXIY

HHTEIUIEKT, BEIINYNHAMUY;
MIpEANOJIararmun [TP66. YMenue pemiatsb
c(OPMHUPOBAHHOCTb: TEKCTOBBIC 3a1a4U
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BHYTPEHHEN MOTHBALIUH,
BKJIFOYAKOLIEN CTPEMIICHUE
K JOCTHOKEHHUIO 1EJTH 1
ycrexy, ONTHMU3M,
WHUILIMATUBHOCTh, YMEHUE
JIeHCTBOBATh, NCXOIS

13 CBOMX BO3MOYKHOCTEH;

- OMIIAaTUH, BKIIOYAIOMICH
CIOCOOHOCTDH TOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YAUTHIBATh

€ro MpH OCYIIECTBICHUN
KOMMYHHUKAIUH,
CITOCOOHOCTH K
COYYBCTBHIO U
COTIEPEIKUBAHUIO;

- COITMAJIbHBIX HABBIKOB,
BKJTIOYAFOIIHX CITIOCOOHOCTH
BBICTPAaUBATh OTHOIIICHUS C
JIPYTUMU JTIOBMU,
3a00TUTHCSI, TPOSIBIISATH
WHTEpEC U pa3periarh
KOH(JIHKTHI

pa3HbIX TUIOB (B TOM
YHCIIe HA TMPOLEHTHI, 10U
U YacTH, Ha JIBM)KECHUE,
paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH,
3a1a4u U3 obnactu
yIIpaBJICHUS INYHBIMH U
CeMEeWHBIMH (PMHAHCAMMN);
COCTaBJISITh BBIPAXKEHUS,
ypaBHEHHSI, HEPABEHCTBA
U VX CHCTEMBI 110
YCIIOBHIO 3a/1a4H,
UCCIIEIOBATH MOJTyYCHHOE
pelIeHue 1 OeHUBATh
MpaBI0TI0I00HOCTh
pe3yIbTATOB;

[1P67. YMmenue
OTIEPHPOBATH TIOHSATHSIMH:
cpenHee
apu@meTuyeckoe,
MennaHa, HanOoJbIee U
HaMMEHBIIIee 3HAYCHUS,
pa3Max, qucrepcus,
CTaH/JapPTHOE OTKJIOHEHHE
YHUCJIOBOTO HabOPa;
YMEHHE U3BJICKATh,
UHTEPIPETUPOBATH
nHpopMaruio,
MPEJICTABICHHYIO B
Ta0JIMIIAX, HA
quarpammax, rpadukax,
OTpa)karollylo CBONCTBA
peasbHbIX MIPOLECCOB U
SBJICHUH; TIPEJCTABIIATD
nHpopMaIuo ¢
MOMOIIBIO TaOIHII U
Jrarpamm; UccleoBaTh
CTaTHCTUYECKHUE JaHHBIE,
B TOM YHCJIE C
MPUMEHEHHEM
rpau4ecKux MEeTo0B U
AIIEKTPOHHBIX CPE/CTB;
[TP68. YMmenue
OTIepUPOBATH MOHATHAMMU:
CIIy4ailHBIN OIBIT U
cilyyaifHoe coObITHE,
BEPOSATHOCTH CIy4aifHOTO
COOBITHUS; YMEHHE
BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM
rpau4ecKux METOJI0B;
IPUMEHSTh (POpPMYJIBI
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CJIOKEHUS U YMHOKEHUS
BEPOSITHOCTEM,

KOMOUHATOPHBIE (PAKTHI U

(bOpMyITBI IPU pELICHUH
3a/1a4; OIEHUBATH
BEPOSTHOCTH PEATTbHBIX
COOBITHI; 3HAKOMCTBO
CO CIIy4yalHBIMHU
BEJIMYMHAMU;, YMEHHUE
MIPUBOIUTH TIPUMEPHI
MIPOSIBJICHUS 3aKOHA
OOJIBIIINX YHCET B
TIPUPOTHBIX

1 0OIIIECTBEHHBIX
SIBJICHUSX;

[1P614. Ymenue
BBIOMPATH TTOIXO AU
W3Y4YEHHBIN METO]T

JUTSL peTlIeHUs 3aa4H,
pacro3HaBaTh
MaTemMaTHueckue (HhakThbl
1 MaTeMaTHYECKHE
MOJIETU B PUPOTHBIX U
00II1eCTBEHHBIX
SBJICHUSX, B UCKYCCTBE;
yYMEHHE NMPUBOAUTH
IPUMEPBI
MaTeMaTHYECKUX
OTKPBITUIA POCCUMCKOH U
MHPOBO
MaTeMaTHYeCKON HayKu

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE
Y KOMaHJIe

JInuHOCTHBIE pE3yabTAThI
JIOJKHBI OTPaXKaTh

B YaCTH: [ICHHOCTH
HAy4YHOTI'O ITO3HAHMUS:
OCO3HaAHHE ICHHOCTH
Hay4YHOU JeSATENbHOCTH,
FOTOBHOCTb OCYIIECTBIISATh
MPOEKTHYIO U
HCCJIEI0BATENIbCKYIO
JIeSITEIbHOCTD
WHJUBUIyaJIbHO U B TPyMIE
MeranpeameTHbie
PE3YNbTAThI JOJKHBI
OTPAXKATh:

OsBnagenue
YHUBEPCAIbHBIMHU
KOMMYHUKaTUBHBIMU
JIEMCTBUSIMU:

0) coBMecTHas
JIeSITEIbHOCTD:

[1P67. YMmenue

OIICPpUPOBATH IIOHATHAMMU:

cpemHee
apudmeTHyecKoe,
MearaHa, HanOoJbIee U
HauMeEHbIIIEE 3HAYEHHUS,
pa3Max, JUcrepcus,
CTaHIAPTHOE OTKJIIOHCHHE
YHCIIOBOrO Habopa;
YMEHHE U3BJICKATh,
HUHTEPIPETUPOBATH
UH(pOpMaLHIO,
MPEJICTABICHHYIO B
Ta0IMIaX, HA
nrarpaMMmax, rpaukax,
OTpaxkarolIylo CBONCTBA
pealbHBIX POIECCOB U
SIBIIGHUH; TIPEJICTABIATh
UHPOpMaILIUIO C
[IOMOIILIO TAOJIHUIL 1
Jarpamm; UCCle0BaTh
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- IOHUMATh U
HCIOJIb30BATh
IIPEUMYILECTBA KOMaHHOU
Y UHAUBU1YaJIbHOM
paboTh;

- IPUHUMATh 11NN
COBMECTHOM ACATCILHOCTH,
OPraHu30BbIBaTh U
KOOPIAUHUPOBATH JACUCTBUS
0 €€ JOCTUKEHHIO:
COCTaBJIATH IJIAH JICHCTBHI,
pacnpenensiTb poJiy ¢
y4€TOM MHEHUH
Y4aCTHUKOB 00CYKJaTh
pe3yJbTaThl COBMECTHOM
paboThI;

OBnanenne
YHUBEPCATHHBIMHU
peryasTUBHBIMHU
NEUCTBUSIMU:

T') IPUHATHE ce0s U IPYTUX
JIOJEH:

- IPUHUMAaTh MOTHUBBI U
apryMeHThI APYruX JIOACH
IIpU aHAJIU3€ PE3YJIbTATOB
JEeSATENbHOCTH;

- IPU3HABATh CBOE MPABO U
MpaBo APYTUX JIOAEH

Ha OILIHOKH;

- pa3BHUBaTh CIIOCOOHOCTH
MOHUMATh MUP C HO3ULUHU
JIPYroro 4ejoBeKa

CTaTUCTUYECKUE JAHHBIE,
B TOM UHCIIE C
MIpUMEHEHUEM
rpadguuecKux MEeTOI0B U
AJIEKTPOHHBIX CPE/ICTB;
[1P68. Ymenue
OTIEPUPOBATH MOHATUIMH:
CIIy4aiHbIN OTBIT U
ciy4aitHoe cOObITHE,
BEPOSITHOCTh CIIy4aliHOTO
COOBITHSI; yMEHHE
BBIYHCIISITh BEPOSITHOCTD C
HCII0JIb30BAHUEM
rpau4ecKux METOJIOB;
IPUMEHSTH (POPMYIIbI
CJIOKEHHS M1 YMHOKEHUS
BEPOSITHOCTEM,
KOMOHMHATOpHbIE (PaKThl U
(bopMyIIBI IPU PEIICHUH
3a]1a4; OLlEHUBATh
BEPOSITHOCTH pEaJIbHBIX
COOBITHIT; 3HAKOMCTBO CO
CIIy4alHBIMU
BEJIMYMHAMU; YMEHUE
MPUBOIUTH MPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
MPUPOTHBIX

U 00IIECTBEHHBIX
SBIICHUSX;

[1P614. Ymenue
BBIOMpATH MOIXOASIINN
W3YYEHHBII MEeTO 1S
pelleHus 3a/1auu,
pacrno3HaBaTh
MaTemMaTHueckue (hakThbl
U MaTeMaTH4eCKue
MOJIETIU B IPUPOTHBIX U
00IECTBEHHBIX
SBIICHUSX, B UCKYCCTBE;
yMEHUE MPUBOIUTH
PUMEPHI
MaTeMaTHYeCKUX
OTKPBITUM POCCUNCKOU U
MHUPOBOI
MaTeMaTHYeCKON HayKu

OK 05. OcymiecTBasiTh
YCTHYIO U MTUCbMEHHYIO
KOMMYHHUKAIUIO HA
rocyJaapCTBEHHOM
s3b1ke Poccuniickon
Penepannu ¢ yueroM

JIM4YHOCTHBIE PE3YJIbTAThI

JOJIXKHBI OTpaXaTb
B YacCTu:. OSCTCTHYCCKOI'O
BOCIIMTAHUA:

- 9CTCTHUYCCKOC

OTHOLIEHHE K  MHUpY,

[1P61. Biagenue
METO/IaMH J0Ka3aTeIbCTB,
QITOPUTMAMH PEIICHUS
3a7a4; yMEHUE
bopmynupoBath
OIIPEJICTICHNUS], aKCUOMBI 1
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0CO0EHHOCTEH
COI[MAIBHOTO U
KYyJIbTYPHOI'O
KOHTEKCTa

BKJIFOYast ICTETUKY ObITa,

Hay4yHOTO "
TEXHUYECKOTO
TBOPUYECTBA, Ccropra,

TpyAa ¥ OOIIECTBEHHBIX
OTHOIIICHUM;

- CIOCOOHOCTh
BOCIIPUHUMATh
pa3iuyHbIe BU/IBI
UCKYCCTBa, TpPAJULIMA U
TBOPYECTBO  CBOET0 U
TPYTHX HapoJIOB,
OIIYIIATh
SMOIMOHATBHOE
BO3/ICHCTBUE UCKYCCTBA;
MeranpeameTHsble
pe3ynbTaThl JOJIKHBI
OTpPaXKaTh:

OBnanenne
YHUBEPCATHHBIMHU
KOMMYHHKATHBHBIMH
NEUCTBUSIMU:

a) oOrenue: -
OCYILIECTBIISITh
KOMMYHHKAITIH

BO Bcex cdepax KU3HU;

- pacrno3HaBaTh
HeBepOaTbHBIE CpEJCTBA
oOueHus, MOHUMATh
3HaUEHUE  COLMAJIbHBIX
3HAKOB, pacrno3HaBaTh
PEINOCHIIKU
KOH(MJIMKTHBIX CHUTYallHii
U CMSITYaTh KOH(IJIUKTHI;

- Pa3BEpHYTO U JIOTUYHO
U3JIaraTth CBOIO TOUKY
3pEHUs C UCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB

TEOPEMBI, IPUMEHSTD UX,
IIPOBOJUTH
JI0Ka3aTeJIbHbIE
paccyX/IeHus B X0J1e
pelieHus 3a1ay;

[1P68. Ymenue
OIIEpUPOBATH NOHSITUSIMU:
CIIy4aiHbIN OTBIT U
ciy4aitHoe cOObITHE,
BEPOSITHOCTh CIIy4aliHOTO
COOBITHSI; yMEHHE
BBIYHCIISITh BEPOSITHOCTD C
HCII0JIb30BAHUEM
rpau4ecKux METOJIOB;
IPUMEHSTH (POPMYIIbI
CJIOKEHHS M1 YMHOKEHUS
BEPOSITHOCTEM,
KOMOHMHATOpHbIE (PaKThl U
(bopMyIIBI IPU PEIICHUH
3a]a4; OLlEHUBATh
BEPOSITHOCTH peabHbBIX
COOBITHI; 3HAKOMCTBO

CO CIIy4yalHBIMHU
BEJIMYMHAMU; YMEHUE
MPUBOIUTH MPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
MPUPOTHBIX

U 00IIECTBEHHBIX
SBIICHUSX;

ITP69. YMmenue
OTIepUPOBATH MOHIATUSIMU:
TOYKa, Ipsimas,
MJIOCKOCT,
MPOCTPAHCTBO,
JBYTPaHHBIN yro,
CKpeIlUBaroIIuecs
npsiMble, MapaieIbHOCTh
U TIEPIICHIUKYISIPHOCTh
MPSIMBIX

U IIJIOCKOCTEH, yroi
MEXy NPSIMBIMH, YTOJI
MEXIY MpsAMOUN

1 TUIOCKOCTBIO, YTOJI
MEXY INIOCKOCTSAMH,
paccTosiHUE OT TOYKH

JI0 TIIOCKOCTH,
paccTosIHUE MEX LY
IPSIMBIMHU, PACCTOSTHUE
MEXY INIOCKOCTSIMH,
YMEHHE UCIIONIb30BaTh
IIPU pelICHUN 3a7a4
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U3yUYCHHBIE (PAKTHI U
TEOPEMbI TIAHUMETPHUU;
YMEHHE OIEHUBATH
pa3Mepsl 00BEKTOB
OKPYKAIOIIET0 MUPA;
[1P610. Ymenue
OTICpPUPOBATH IOHITHSIMH:
MHOTOTPaHHUK, CCUCHUE
MHOTOIpaHHUKa, KyO,
napaieNenume/,
npu3Ma, MUpaMua,
¢durypa v moBEpXHOCTb
BpAIICHUS, IFIHHID,
KOHYC, map, cdepa,
cedeHus purypsl
BpAIIlCHUS, TUIOCKOCTb,
Kacaromrasicsi chepsl,
IWIAH]IPA, KOHYCA,
TUTONIA/Ib TTIOBEPXHOCTH
MTUPAMH/IBI, TTPU3MBI,
KOHYCa, IWINHpA,
Iomaas cheprl, 00bemM
Ky0a, MpSIMOYTOJILHOTO
napasuiesenunena,
MUPAMHUJIBL, TPU3MBIL,
HWIMH]Ipa, KOHYca, 111apa;
yMeHue n3o0paxarh
MHOTOTpPaHHUKHU

U TIOBEPXHOCTH
BpallleHUs, UX CEUECHUS OT
PYKH, C TOMOIIbIO
YEepPTEHKHBIX
UHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB;
YMEHHE Pacro3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh
MPaBUJIbHBIC
MHOTOTPaHHUKU;

[1P611 Ymenue
OTIEpUPOBATH MOHITUSIMU:
TIBUKECHHE

B IIPOCTPAHCTBE,
noJI00HbIE GUTYPHI B
MPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIIICHUE
TIoIIaiel MOBEpXHOCTEH
1 00BEMOB O T00HBIX
buryp npu perieHnu
3a/1a4;
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[1P612. Ymenue
BBIYUCIISITH
reoOMEeTPUIECKUE
BEJIMYUHBI (JJTMHA, YTOJ,
ILIONIAIb, 00BEM,
IUIOLIA/1b TOBEPXHOCTH),
UCIIOJIBb3YS U3YYCHHBIC
(bopMyIbl U METOIBI,
[1P613. Ymenue
OTIEPUPOBATH MOHATUIMH:
MPSIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, KOOPAHUHATHI
TOYKHU, BEKTOP,
KOOPJMHATHI BEKTOPA,
CKaJIIpHOE
MPOU3BENICHUE, YT O
MEXy BEKTOpPaMH, CyMMa
BEKTOPOB, TPOU3BEICHUE
BEKTOPAa Ha YHUCIIO;
HaXOJIUTh C MIOMOIIIBIO
M3YYEHHBIX (HOopMyIT
KOOPJMHATHI CEPETUHBI
OTpe3Ka, pacCTOsSIHUE
MEXy IBYMSI TOUKAMH;
[1P614. Ymenue
BBIOMpATH MOIXOASIINN
W3yYEHHBIN METOJT

JUIS pEeIIeHUs 3a]1auH,
pacrno3HaBaTh
MaTemMaTHueckue (hakThbl
U MaTeMaTH4eCcKue
MOJIETU B PUPOHBIX U
00I1ECTBEHHBIX
SBJICHUSX, B UCKYCCTBE;
YMEHHE MPUBOJAUTH
PUMEPBI
MaTeMaTHYEeCKUX
OTKPBITUNA POCCUHCKOH U
MHPOBOM
MaTeMaTHYeCKON HayKu

OK 06. IIposiBisATh
IpaXKJaHCKO-
MaTPUOTHYECKYIO
MO3ULHUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE NOBEICHUE
Ha OCHOBE
TPaIULIMOHHBIX
POCCUHCKHX JYyXOBHO-
HPaBCTBEHHBIX
LICHHOCTEM, B TOM
4HCJIE C YIETOM

JIMYHOCTHBIE PE3yabTATHI
JIOJDKHBI OTPaXKaTh

B YaCTH:

- TPaXIaHCKOTO
BOCTIUTAHUS: IPUHSATUE
TPATUIIMOHHBIX
HAIlHOHAIBHBIX,
00II[eUEIOBEYECKUX
T'YMaHUCTUYECKUX U
JIEMOKPATUYECKUX
IIEHHOCTEH;

[1P61. Biagenue
METO/IaMH J0Ka3aTeIbCTB,
AITOPUTMAMH PEIICHUS
3a7a4; yMEeHUe
dbopmynupoBath
OTIpEIeNICHNS], aKCUOMBI
Y TEOPEMBI, TIPUMEHSITh
UX, POBOJUTH
JI0Ka3aTeIbHbIC
PacCYXJICHHUS B XOJI€
pelIeHus 3a1ay;
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rapMOHHU3ALUH
MEXKHAITMOHATILHBIX U
MEXKPEIIUTHO3HBIX
OTHOIIICHUH,
MPUMEHATHh CTaHAAPTHI
AHTUKOPPYILIHLOHHOTO
MMOBEACHMS

-TIATPUOTHYECKOTO
BOCITUTAHHS:

IICHHOCTHOE OTHOIIICHUE K
rOCyIapCTBCHHBIM
CHUMBOJIaM, UCTOPUUYECKOMY
Y TIPUPOTHOMY HACIIE/IHIO,
aMSATHUKAM, TPaAIISIM
HapoaoB Poccun,
nocTtmxkeHusM Poccnu B
HayKe, UICKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIIE;
MeranpeameTHsble
PE3YIBTATHI TOJDKHBI
oTpaxkath: OBliajieHne
YHHUBEPCATHHBIMH
PETYISTHBHBIMH
JEHCTBUSIMU: B)
SMOIIMOHAILHBIN
HMHTEIIEKT,

MPEITOIAr At
c(hopMUPOBAHHOCTD:

--CaMOCO3HaHHS,
BKJIFOYAFOIIEro
CIIOCOOHOCTH MOHUMATh
CBOE AMOILIMOHAJIFHOE
COCTOSIHHE, BUJIETh
HaIpaBJICHUs Pa3BUTHS
cOOCTBEHHOI
AMOIMOHAIBHOU cephl,
OBITH YBEPCHHBIM B ceOe;

- caMOperyJIupOBaHus,
BKJIFOYAIOILIETO
CaMOKOHTPOJIb, YMCHHE
MPUHUMATH
OTBETCTBEHHOCTH 34 CBOE
MOBEJICHHE, CIIOCOOHOCTH
aZanTHPOBAThCS K
SMOIMOHAILHBIM
M3MEHEHUIM
Y TIPOSIBJIATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;
- BHYTPEHHEH MOTHBAIIHH,
BKITIOYAIOIIEH cTpeMIIeHne
K JIOCTHOKCHUIO IICITH U
ycIexy, ONTUMH3M,
UHUIIUATUBHOCTh, YMEHHE
JIeiCTBOBATh, HCXOIS U3
CBOHMX BO3MOKHOCTEH;

- DMIIATHH, BKIIIOYAIOLICH
CIIOCOOHOCTH ITIOHUMAaTh
SMOIIMOHAILHOE COCTOSHHE
JPYTUX, YIUTHIBATh €T0 MpHU

[1P64. YMmenue
OTIEPUPOBATH OHATHSIMH:
(byHKIUS, HETIpEepBhIBHAS
byHKIUS, TIPOU3BOTHAS,
nepBooOpasHas,
OIIPENIEIICHHBIN UHTETPA;
YMEHUE HaXOUTh
IPOM3BOJIHBIC
AIIEMEHTAPHBIX (QYHKIUH,
UCTIOJIB3YS CIIPAaBOYHBIC
MaTepHalIbl; UCCIIET0BATh
B IIPOCTEHUIINX CITydasix
GyHKIIMY Ha
MOHOTOHHOCTbH, HAXOIUTh
HauOoJIbIINE

Y HaUMEHbIIINE 3HAYCHHS
(byHKIMI; CTPOUTD
rpaduKy MHOTOUYJIEHOB C
UCTIOJIb30BaHUEM
amrmapara
MaTeMaTHIECKOTO
aHan3a; MPUMEHSITh
IPOM3BOJIHYIO IIPU
peLIeHUH 3a1a4

Ha JIBUKEHUE; pellaTh
HPaKTUKO-
OpUEHTHPOBAHHbIE
3a7auu

Ha HauOoJbILINE U
HalMEHbUINE 3HAYEHUS,
Ha Hax0XJIeHUe IyTH,
CKOPOCTHU U YCKOPEHHS;
[TP66. YMmenue pemathb
TEKCTOBbIE 3a/1a41
pa3HbIX TUIOB (B TOM
Yucie Ha MPOLEHTHI, 10U
U YacTH, Ha IBU)KEHUE,
paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH,
3a7iauy U3 obIacTu
yIIpaBJIeHUS JINYHBIMU U
ceMeWHBIMH (PMHAHCAMN);
COCTaBJIATh BBIPAXKEHUS,
ypaBHEHMsI, HEPABEHCTBA
U X CUCTEMBI 110
YCIIOBHIO 3a/1a4H,
UCCIIEI0OBATh MOJy4YEeHHOE
peleHre U OLIEHUBATh
MPaBI0OINOI00HOCTH
pe3yIbTaToOB;

[1P67. YMmenue
OTIEPUPOBATH MOHATHSIMHU:
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OCYIIECTBIICHUH
KOMMYHHUKAIIHH,
CIOCOOHOCTH K
COYYBCTBHIO
COTIEPEIKUBAHHUIO;

- COLIMAIIbHBIX HABBIKOB,
BKJTIOYAIOIINX CIIOCOOHOCTh
BBICTPAUBATh OTHOILICHHS C
JIPYTHMHU JIFOIbMH,
3a00TUTHCSI, IPOSIBIISATH
WHTEpEC U pa3peliaTh
KOH(ITUKTBI

cpenHee
apudmeTHueckoe,
MeanaHa, HauOoJIbIIee U
HAaUMEHbBIIICE 3HAUCHUS,
pa3Max, TUCIepCHs,
CTaH/IAPTHOE OTKJIOHCHHE
YHUCJIOBOTO HAbOPa;
YMCHHE U3BJICKATH,
UHTEPIPETHPOBATH
UH(OpMaLHIO,
MIPEJICTABIICHHYIO B
TabauIax, Ha
quarpammax, rpaukax,
OTpaXkarolllyl0 CBOMCTBA
PEATBHBIX MTPOIIECCOB U
SIBIICHUH; TIPEJICTABIIATH
uH(pOpMaLHUIO C
IIOMOIIIBIO TAOIUI] 1
JrarpamMm; UCClieIoBaTh
CTaTHCTHYECKUE JTAHHEIE,
B TOM YHCJIC

C IPUMEHEHUEM
rpaduIeCcKUX METOJ/IOB U
JJIEKTPOHHBIX CPE/ICTB;
[1P68. Ymenue
OTIepUPOBATH MOHITUSIMU:
CIIy4alHbIN OTIBIT

U CIy4yaiiHOe COOBITHE,
BEPOSITHOCTH CITy4aitHOTO
COOBITHS; YMEHHUE
BBIYUCIISITH BEPOSITHOCTD C
HCII0JIb30BaHUEM
rpaduyecKkux MeToI0B;
MPUMEHSTH (POPMYIIBI
CJIOYKEHHS M YMHOKEHUS
BEPOSITHOCTEH,
KOMOWHATOpHBIC (PAKTHI U
bopMyIBI IPU peLICHUH
3aJ1a4; OLlEHUBATh
BEPOSITHOCTH PEAIbHBIX
COOBITHI1; 3HAKOMCTBO

CO CIIy4allHBIMH
BEJIMYMHAMU; YMEHUE
MPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJBIINX YKCEN B
MIPUPOJTHBIX

U OOIIECTBEHHBIX
SIBIICHUSX;

[1P614. Ymenue
BBIOMPATH TTOIXO AN
U3Y4YEHHBIM METOJ
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JUls peLIeHUs 3a]1auH,
pacro3HaBatb
MaTeMaTH4ecKue GaKThl
U MaTeMaTHYECKUe
MOJIETIU B IPUPOJHBIX U
0O0I1ECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE;
yYMEHHE NIPUBOJAUTH
IpPUMEpBI
MaTeMaTHYECKUX
OTKPBITHI POCCUICKON U
MHPOBOM
MAaTE€MaTHYECKOU HAyKH

OK 07. ConeiicTBOBaTH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaAHUS 00
W3MCHCHHH KITUMAaTa,
010)20500020013§
OEepEeKITUBOTO
MIPOU3BOJICTRA,

3¢ HeKTUBHO
JNIEUCTBOBATL B
Ype3BbIYANHBIX
CUTYaIUIX

JIngHOCTHBIE PE3YIbTATHI
JIOJDKHBI OTpaXkaTh

B YACTH: SKOJIOTHYECKOTO
BOCITHTAHMS:

- aKTUBHOE HETIPUSATHE
JEWCTBUM, IPUHOCSIIINX
BpEl OKPYXAIOIIEH cpeae;
- YMEHHE MMPOTHO3UPOBATH
HeOIaronpusTHbIE
DKOJIOTHYECKHUE
MOCIEACTBUSA
MPpEANPUHIMAEMBIX
JEWCTBUI, IPEIOTBPAIATh
HX;

- pacuMpeHue OmbITa
IEeITEIbHOCTH
9KOJIOTHYSCKOM
HaIpaBJICHHOCTH;
MeranpeameTHbIe
pe3ynbTaThl TOJKHBI
oTpaxkath: OBJIajieHNe
YHHUBEPCATbHBIMU
y4eOHBIMU
[M03HAaBATEIbHBIMHU
NEUCTBUSIMU:

0) 6azoBbIC
HCCIIEN0BATENLCKUE
JIEHUCTBUS:

- pa3pabaTbIBaTh IIaH
peleHus mpooJIeMsbl ¢
Y4€TOM aHaiu3a
HMEIOIIUXCS
MaTepHaTbHBIX

Y HEMAaTepUaIbHbIX
pecypcoB;

- OCYILIECTBIISITh
LieJIEHANIPaBJIECHHBII MOUCK
MepeHoca CpesiCTB U
CII0COOOB JCHCTBUS

[1PG1. Bnanenue
METOJIaMH JI0Ka3aTeIIbCTB,
AITOPUTMAMH PEIICHUS
3aj1a4; yMEHHE
dbopMynupoBaTh
OTIPEJICIICHU S, aKCHOMBI
U TEOPEMBI, IPUMEHSTH
UX, IPOBOIUTH
JIOKa3aTelbHbIe
paccyXICHHUs B XO/1e
pelIeHHs 3a/1a4;

[1P64. Ymenue
OTIEPUPOBATH TIOHATHSIMH:
GyHKIUSA, HETIpEphIBHAS
(GYHKITUSA, TPOU3BOTHAS,
nepBooOpasHas,
OTIpe/ICIICHHBII UHTETpaT,
YMEHUE HaXOUTh
IPOM3BOJIHBIC
AJIEMEHTAPHBIX (DYHKIINH,
UCTIOJIBb3Ysl CIIPABOYHBIC
MaTepHaJIbl; UCCIIEI0BATh
B IIPOCTEUIINX CITydasx
byHKIMM Ha
MOHOTOHHOCTb, HAXOIUTh
HauOOoJIbIINE

Y HAUMCHbIIINE 3HAYCHHS
(byHKIUI; CTPOUTH
rpaduKu MHOTOUYJIEHOB C
HCIOJIb30BaHNEM
amrmapara
MaTeMaTH4eCKOTro
aHaJIN3a; MPUMEHSTh
MIPOU3BOJIHYIO MIPU
pelleHnu 3a1a4

HAa JIBIDKCHUE; pelaTh
MPAKTHKO-
OPUEHTUPOBAHHBIC
3a/1a4n
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B NMPpoQeCcCHOHATBHYIO
cpeny;

- YMETh MIEPEHOCHUTH 3HAHUS
B [MO3HABATEIHHYIO

¥ TIPAKTHYECKYI0 007IacTh
JKU3HEIEATEIbHOCTH;
OsgnaacHue
YHHUBEPCATHHBIMH
PETYISATHBHBIMU
JIEHCTBUSIMU:

0) CAaMOKOHTPOJIb:

- 1aBaTh OIICHKY HOBBIM
CUTYaIUsIM, BHOCHTD
KOPPEKTHBHI B
JIEATEIBHOCTD, OICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
LEJISIM

Ha HauOOJbIINE U
HaMMEHBIINE 3HAYCHUS,
Ha Hax0XJIeHUE MyTH,
CKOpPOCTHU M YCKOPEHHUS;
[1PGS5. Ymenue
OTIEPUPOBATH TOHATHSIMH:
panmoHanbHas PyHKIHSA,
nokaszarenabHas QyHKIHS,
cTerneHHast pyHKIus,
norapudmMudeckas
byHKIHA,
TPUTOHOMETPHUECKHE
¢GbyHKIMH, 0OpaTHBIE
(GyHKIMH; yMEHUE
CTPOUTH rpapuKu
M3YYEHHBIX QYHKIUH,
MCII0JIb30BaTh Ipaduku
NPY U3Y4SHHUHU TIPOTIECCOB
Y 3aBUCUMOCTEH, NPH
peleHnH 3a1a4 13
JIPYTUX y4eOHbIX
NPeMETOB | 33724 U3
peaIbHOM KU3HH;
BBIpaXXaTh OPMyJIaMH
3aBUCUMOCTH MEXIy
BEIIMYMHAMU;

[TP66. YMmenue pemathb
TEKCTOBBIE 3a/1a41
pa3HbIX TUIOB (B TOM
Yciie Ha IPOLIEHTHI, 10U
U YacTH, Ha IBU)KEHUE,
paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH,
3a7iauu U3 obIacTu
yIpaBJIeHUs JIMYHBIMU U
ceMelHbIMH (PHAHCAMM);
COCTaBJISITh BBIPA)KEHUS,
yYpaBHEHMsI, HEPABEHCTBA
U X CUCTEMBI 110
YCJIOBHIO 3a/1auH,
UCCIIEI0BATh MOJTydYEHHOE
pelIeHe U OLICHUBATh
MPaBI0NOI00HOCTD
pe3yiIbTaToB;

[TP68. YMmenue
OTIepUPOBATH MOHATHAMMU:
CIIy4alHbIN OIIBIT

U ciy4aiiHoe coObITHE,
BEPOSATHOCTH CIy4aifHOTO
COOBITHUS; YMEHHE
BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM
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rpadguuecKux METOI0B;
OPUMEHSTH (POPMYIIBI
CJIOKEHHS ¥ YMHOKEHUS
BEPOSITHOCTEM,
KOMOHMHATOPHBIE (PaKThI U
(bopMyIIbl IPU PEIICHUHN
3a/1a4; OIEHUBATH
BEPOSITHOCTH PEaTbHBIX
COOBITHII; 3HAKOMCTBO
CO CIIy4yalHBIMHU
BEJTMYMHAMHI, YMCHUE
MIPUBOIUTH TIPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIIINX YHCET B
MIPHPOTHBIX

1 0OIIIECTBEHHBIX
SIBIICHUSX;

IT1P69. Ymenue
OTICPUPOBATH IOHITHSIMH:
TOYKa, Ipsmas,
MJIOCKOCT,
MPOCTPAHCTBO,
JIBYTpaHHbIN yToOJI,
CKpeIlHBaoIInecs
npsiMble, MapaieIbHOCTh
U TIEPIIEHIUKYISIPHOCTh
IPSIMBIX

1 IUIOCKOCTEM, YroJ
MEX/1y MPSMBIMU, YTOJI
MEXKTY IPSIMOU

U TUIOCKOCTBIO, YTOJI
MEX1y IIIOCKOCTSMH,
paccTosiHre OT TOUKH
JI0 TIIOCKOCTH,
paccTosiHue MEXTY
MPSIMBIMU, PACCTOSTHHE
MEX/1y IITOCKOCTSAMH;
YMEHHE UCII0Ib30BaTh
IIPU pELICHUH 3a7a4
U3y4eHHbIE (PaKThl U
TEOPEMBI TNIAHUMETPHUH;
YMEHHE OlIEHUBATh
pasmepbl 00BEKTOB
OKpPY>KaIOIIIero MUPa;
[TP610. YmeHnue
OTIEpUPOBATH OHIATUSIMU:
MHOTOTPaHHUK, CEUCHUE
MHOTOTpaHHHKA, KYO,
napasuieNienumne],
npu3Ma, MupamMuia,
dburypa v moBepxXHOCTh
BpaIICHUS, IUIHHID,
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KOHYC, I1ap, cdepa,
ceueHus pUrypol
BpAIlCHUS, TUIOCKOCTb,
Kacaromiasicsi cepsl,
WIAH]IPA, KOHYCA,
TUTONIA/Ib TTIOBEPXHOCTH
MUPAMHJIBL, TTPU3MBI,
KOHYcCa, IIWIHHIPA,
ioniaak chepsl, 00beM
Ky0a, IpsIMOYTOJIbHOTO
napajureieune/a,
MTUPAMHIBI, TTPU3MBI,
[IWIAH]IPA, KOHYCAa, 1I1apa;
yYMEHHE U300pakaTh
MHOTOTPaHHUKHU

¥ TIOBEPXHOCTH
BpAIICHUS, UX CEYCHHS OT
PYKH, C TIOMOIIBIO
YePTEHKHBIX
WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
YMEHHE pacrio3HaBaTh
CUMMETPHIO B
NPOCTPAHCTBE; yMEHHE
pacro3HaBarthb
NpaBUJIbHBIC
MHOTOTPaHHHKH;

[1P611 Ymenue
OTIEPUPOBATH TIOHSATHSIMH:
JIBUDKCHUE

B IIPOCTPAHCTBE,
noJ00HbIE GUTYPHI B
POCTPAHCTBE;
UCTIO0JIb30BaTh OTHOIICHUE
UIOINAIeH TOBEPXHOCTEH
1 00BbEMOB IT10100HBIX
Guryp npu penieHuu
3aj1ay;

[1P612. Ymenue
BBIUUCIIATH
reOMeTpHYECKUe
BEJIMYUHBI (JUIMHA, YTOII,
IUIOIIAAb, OOBEM,
TUIONIA/Ib TTIOBEPXHOCTH),
UCIIOJIB3YS H3YUEHHBIE
(bopMyITBI U METO/IBI;
[1P613. YmeHue
OTIEpUPOBATH IOHITUSIMU:
IPSIMOYTOJIbHAS cCHCTEMa
KOOPJMHAT, KOOPIUHATHI
TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA,
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CKaJIsIpHOE
IIPOU3BEICHUE, YTOJI
MEX/1y BEKTOpaMH, CymMMa
BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa Ha 4YMCJIO;
HaXOAMTh C TOMOUIbIO
U3yYEHHBIX (OPMYIT
KOOPJMHATHI CEPEIUHbI
OTpe3Ka, pacCTOsSIHUE
MEXIy IBYMSI TOUKAMU;
[1P614. Ymenue
BBIOMPATH TTOIXOISAITUN
W3YYEHHBIN METO]T

JUIS pelIeHUs 3a]1auH,
pacrno3HaBaTh
MaTemMaTHueckue (hakThbl
U MaTeMaTH4ecKue
MOJIETU B IPUPOHBIX U
0O0IIIECTBEHHBIX
SBJIEHUSX, B UCKYCCTBE;
yYMEHHE NPUBOAUTH
MIPUMEPBI
MaTeMaTHYECKUX
OTKPBITUIA POCCUHCKOU U
MHPOBOM
MAaTeMaTUYEeCKON HayKH

TIK 1.11. CoOimronars
MpaBuUJia CAaHUTAPHO-
TUTHEHUYECKOTO
pexuMa, OXpaHbl
Tpyla, TEXHUKH
0€30I1aCHOCTH U
MPOTHBOTIOKAPHOM
0€301acCHOCTH, TIOPSIOK
JICUCTBUS MIPU
Ype3BBIYAHBIX
CUTYaIUIX

-CobmtoieHre mpaBuil
CaHUTapHO-
TUTHEHHYECKOTO
peKHMMa , OXpaHbI TPY/a,
TEXHUKHU 0€301acHOCTH
U TIPOTUBOIIOKAPHOM
0€30MMacHOCTH IPH
peanu3anuu
JICKapCTBEHHBIX
IperapaToB B allTCYHOM
OpraHHu3aIux

- YMETh pemath
TEKCTOBBIE 3a7]a4l Pa3HBIX
TUNIOB (B TOM YHCIIC Ha
NPOICHTHI, JOJIM U YaCTH,
Ha JBW)KCHHUE, pPadoTy,
CTOUMOCTh  TOBapoB U
yCIIYyT, HAJIOTH, 33Jaud U3
oOiactu yIPaBIICHHUS
JUYHBIMA U CEMCHHBIMH
(dbuHaHCaMH), COCTaBJISATH
BBIPQ)KCHUS, YpPaBHEHUS,

HCPAaBCHCTBA n nux
CUCTEMbI 110  YCJIOBHUIO
3aJa4u, HCCJIICOOBATH

IMNOJIYYCHHOC PCIICHHUC U
OLICHUBAThb

MPaBI0INOI00HOCTD
pe3yJIbTATOR;

- ymMemb onepuposamv
NOHAMUAMU.:
onpedenenue,  aKcuomd,
meopema, creocmeue,
c801ICMeB0, NPU3HAK,
00KA3amebCmeo,
PABHOCUTIbHBLE

Gopmynuposku,  ymemsw
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G opmynuposamo
obpamHoe u
APOMUBONOIONCHOE
ymeepaicoeHue,
npUoOUMs  NpuMepvl U
KOHMpNpUMepbl,
UCNONb308aMb Memoo
MamemamuyecKotl
UHOYKYUU, npoeooUms
ooKkasamenvHole
paccyscoenus npu
peuieHuu 3a0ad,
OYeHusams  JI02UYECKYIo
NPpasuIbHOCMb
paccysiHcoenuli;

3aoanus k npakmuueckum 3aAHAMUAM COOEPHCAMCA 8 NPAKMUKyMe no o00ujeobpaszosamenbHol
yueoHou oucyuniune. « Mamemamuxay.

TECTOBBIE BOITPOCHI OTKPBITOI'O THUIIA o JANCHUIIJINHE:
«MATEMATHUKA»

Komnerenmuu:

OK 01. BseiOupate cmnocoObl pemieHus 3agad  NPOoPEeCcCCHOHATBLHON  EATEILHOCTH
MPUMEHHUTENBHO K Pa3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEICTBAa TOMCKA, aHajluW3a M HWHTEPIpPETALNU
uHpopmanuy, W HHOOPMALMOHHBIE TEXHOJIOTHM [UIsl BBIMOJHEHUS 3aJad MpodecCHOHATbHOM
NesITeNIbHOCTH;

OK 03. IlmanupoBaTh W peayM30BBIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE W JIMYHOCTHOE
pa3BUTHE, TPEANPUHUMATEIBCKYIO AEATEIbHOCTD B PO ECCHOHANIBHOM cepe, UCII0JIb30BATh 3HAHUS
10 MPaBOBOM U (PMHAHCOBOW T'PAMOTHOCTH B PA3JIUUHBIX KU3HEHHBIX CUTYAIIHIX;

OK 04. 3¢ddexTnBHO B3aUMOJACHCTBOBATH U PAaOOTATh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcyiiecTBisTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAILIMIO HA TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO M KYJbTYPHOTO KOHTEKCTA;

OK 06. [IposBiaTe rpaxaaHCKO-MATPUOTHUECKYIO MO3UIUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPATUIIMOHHBIX POCCUNCKUX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE
C YY4ETOM rapMOHHU3ALNN MEKHAITMOHATIBHBIX M MEKPEJIUTHO3HBIX OTHOILICHUH, TPUMEHSATH CTAaHAAPTHI
AHTUKOPPYNIIUOHHOTO TIOBEICHUS;

OK 07. CozneiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpefibl, pecypcocOepekeHUI0, IPUMEHITh
3HaHMS 00 U3MEHEHUU KJIMMaTa, MPUHIIUITB OEpexTMBOTO MPOU3BOACTBA, 3(H(HEKTUBHO JeHCTBOBATH
B UpE3BbIYAIHBIX CUTYaLIUSIX;

IIK 1.11. CoGmroiaTh npaBmiia CAHUTAPHO-TUTUEHUYECKOTO PEKMMA, OXpaHbl TPy, TEXHUKU

0e30MacHOCTH | HpOTHBOHO)I(&pHOﬁ 6630HaCHOCTI/I, MOpAIOK JIENCTBUSA npu tlpe3BI:I‘la.l\/'IHL»IX
CUTYyalluiX.

Ne | IlpaBusnbHbIH Copnep:xanue Bonpoca Kowmnie | Bpems
OTBET TEHLUS | BBIIIOJIHE
HUS (MUH)
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(1 CEMECTP)

1 Harypanbnble uuciia, npotuBomnoyiokHple uMm, yuciao 0 | OK 01 3
00pa3yrT MHOXECTRO .........
2 MHO0ECTBO, COCTOSIICE U3 IOJ0KUTEIIHHEBIX 1 OK 02 3
OTPHIIATENBHBIX, IPOOHBIX U LENbIX, uucia 0, Ha3bIBaeTcs
MHOKECTBOM -.............
3 UroObl  mepeMHOXWUTh  creneHn ¢ oauHakoBbiMu | OK 02 3
OCHOBAHUSIMHU, HAJI0 OCHOBAHUE CTENIEHH OCTAaBUTh TEM K€,
a ToKa3aTelu.........
4 [Tponomxute Teopemy: «Eciu 0/1Ha U3 IBYX MapaJIE€IbHbIX 3
MPSIMBIX TIEPIICHIUKYIISIPHA TUIOCKOCTH, TO ¥ BTOpasi mpsiMasi | QK 04
............ ».
5 [Ipopomxure Tteopemy: «Ecim nBe mapamensHbie | OK 07 3
IJIOCKOCTH TMEPECEKaI0TCsl TPEThEH, TO.. ).
6 Eciau aBe mapaJjuiejbHble NPsiMble MapaJlie/JbHbI OK 01 3
TpeTbel MPSAMOi, TO OHH ..........
7 Ili1ockoCTH HA3BIBAKOTCS NAPAJLIeIbHBIMH, OK 03 3
€CJTH OHH ..oee cuvenenns
8 [Ipsimast Ha3pIBaeTCs NMEPHEHANKYISIPHON TIockocTH, eciin | OK 04 3
OHa TMEPICHIUKYIISpHA JIFOO0H MPsAMOH,............
3
9 bokoBasi TOBEpXHOCTh MPSMOM MPU3MbI PaBHA OK 07
MPOU3BEICHUIO TEPUMETPA OCHOBAHUS HA ..............
OK 02 3
Ecnu ocHOBaHUAMHU MIPSAMON IPU3MBI ABIISIOTCS
10
MPaBUJIbHbIE MHOTOYT'OJILHUKH, TO OHA Ha3bIBAETCH ...
OTpe30k, 1JI1 KOTOPOr0 YKa3aHO, KAKOH U3 ero KOHLOB 3
11 SIBJISIETCSI HAYaJIoM, a Kakoii — KoHmom, HasbiBaercs | OK 03
BekTOpbl HA3LIBAIOTCSH PABHBIMM, €CJIM: «.coveen... 3
12 OK 04
Eciin 1imHBI ABYX HEHYJ1€BbIX BEKTOPOB PABHBI, U OHH 3
13 NPOTHBOMOJI0KHO HATIPABJIEHBL, TO OHH K
HA3bIBAKOTCA ........ 1.11
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14 CxansipHoe npou3Be/ieHHe BEKTOPOB, BHIPasKeHHBIX OK 01
CBOUMU KOOPANHATAMHU, BHIYHMCIACTCH KAK: ..eveeneee
15 Ecnu BEKTOpBI EPIIEHIUKYIIAPHBL, TO UX CKAJIPHOE
IIPOU3BEACHUE PABHO ....... OK 03
16 [IpousBoaHas GyHKIHH-ITO ....... OK 04
17 Onepanys Hax0XACHUS IPOU3BOJHON HA3bIBACTCH ...... OK 04
18 Touku ,B KOTOPBIX MPOU3BOIHASA paBHa HYIt0, Ha3biBatoTca | OK 06
19 [IpousBoiHast MOCTOSIHHOW paBHa ...... IK
1.11
20 [Ipu BeIUMCIIEHNN TPOU3BOAHOM NOCTOSIHHBIN MHOXHUTENs | OK 01
MOYKHO BBIHOCHTD ..c..cenv weennnn..
[Ipenen otHoweHus NpupaieHns (yHKIMH B TOUKE X K IIK
21 MIPUPAILEHUIO apTyMEHTA, KOT/1a ITOCJIETHEE CTPEMUTCS K 1.11
HYJIIO Ha3bIBAETCH. . .
Ecnu marepuanpHas Touka ABMKETCS 1Mo 3akoHy S(t), To | OK 01
22 nepBasi IPOU3BOAHAS OT IYTH 110 BPEMEHHU €CTh. ..
23 ['eomeTpudeckuii CMBICT TPOU3BOJHON COCTOHT B TOM, YTO
OK 07
24 VYpaBHeHHE KacaTeIbHOM K JAHHOW JJUHUU B TOUKe M OK 03
UMeeT BUJ. ..
25 YckopeHue npsSMOJIMHEHHOTO IBYKEHHS PaBHO. .. IK
1.11
DyHKIMSA BO3pacTaeT Ha 3aJJaHHOM MPOMEKYTKE, €CIIH. .. OK 06
26
DyHKIMSA BO3pacTaeT Ha 3aJJaHHOM MPOMEKYTKE, €CIIH. .. OK 06
27
28 Ecnu rpaduk ¢ynkuuu pacnosnoxes Boie ocu OX Ha OK 02
UHTEpBaJe, TO QYHKIUA HA JAHHOM ..................
29 Ecnu rpadux ¢pynkuuu pacnonoxen Huxke ocu OX Ha OK 02
UHTEpBaJie, TO QYHKIUA HA JAHHOM ..................
Ecnmu nBe muddepennupyempie GyHKIIMH OTIMYAIOTCS Ha
30 IIOCTOSIHHOE CJ1araéMoe, TO UX MPOU3BOJHBIE ............... OK 06
(2 CEMECTP)
31 Huddepenunpyemas GyHKIMS MOXKET UMETh 3kcTpemMyM B | OK 07
TeX TOYKaX, IJie MPOU3BOJHA .............
32 MrHoBeHHast CKOPOCTh JABUKEHUSI TOUKH, €CITU OK 06
s(t) =5t +3 paBHa .........
33 JIMCKpeTHYIO cilydaliHyr0 BEIMUMHY 3azaroT ykasbpiBas e€ | [IK
3aKOH ............ 1.11
34 CkopocTh Tela, ABMKYIIErocs 1o 3akony s(t) = 2 + 2, B | OK 01

MOMeEHT BpeMenu t = 10 Oyner paBHa .........
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35 OK 03 2
Boruucnure(cosx)’=............

36 Berancnute (kx+b)’=......... OK 01 2

37 Berunciute (V8)'= ............ OK 03 2

38 Beraucmure (10x)’=.......... OK 04 2

39 CoOpITHE, KOTOPOE 00s3aTeNbHO IPou30iiIeT, Ha3piBacTes | OK 05 2

40 VYopsigoueHHOE MHOKECTBO, OTJIMYAIOIIEECs TOJIHKO OK 05 2
HOPSIAKOM DJIEMEHTOB, HA3bIBACTCH ............

41 CoOpITHE Ha3bIBACTCA ..., €CJIH OHO HE MOKeT mpousoit B | OK 09 2
pe3yabpTaTe TaHHOTO UCTIBITAHUSI.

42 MHoecTBO mepBooOpasHbiX st manHoi ¢(yHkiuu f(x) | OK 06 3
Ha3bIBAeTCA. . .

43 OnpeneneHHbIl MHTETpan ¢ oAuHaKoBbIMU mpenenamu | OK 03 3
paBeH...

44 Ornepanuio HaX0XISHUS TISPBOOOpa3HON IS JTaHHOM IIK 3
(YHKIUM HA3bIBAIOT.................. 1.11

46 Jlorapudm, ocHOBaHME KOTOpOTO paBHO 10 OK 05 3
Ha3bIBACTCH .......

ar Jlorapudm npousBeaeHus — 3TO ....JJoTapu(moB. OK 02 3

48 OK 05 3

Jlorapugm 4yacTHOTO — 37O ...... jgorapu@mos.

49 ®Oyukuus F(X) Ha3piBaeTcs mepBooOpasHoOit s OK 07 3
dynkun f(x) Ha (a; b), ecu wis moGoro ia:b)
BBITIOJTHSIETCS] PABEHCTRBO .........

50 O06beM KoHyca onpeaensercs o Gopmye ......... IK 3

1.11

51 Heonpenenenuslii unterpas [ sin xdxpases ......... OK 06 3

52 [MToka3zarenbHast GyHKIMs y=a* SBJISIETCS BO3PACTAIOIICH, OK 02 3
€CJIM OCHOBaHUeE a GoJiplIe .......

53 Jlorapudm, ocHOBaHHe KOTOPOTO paBHO e~2,7 HaspiBaercs | OK 05 3

54 O0beM HUIHHAPA OnpeeNsieTcs Mo GopMyre ......... OK 07 3

55 I'eomeTpuueckuil CMBICII ONIPEAEIEHHOTO UHTETpaIa OK 04 3
COCTOMT B TOM, YTO OH YHCJIEHHO PAaBEH IUIOLIA/IH. .. .....

56 OTtpe30K, COENMHAIOMNN ABE BEPUIMHBI IPU3MBI, HE OK 07 3
MPUHAJIKAINE OTHOM Ha3bIBACTCH ...........

o7 ['panu mapasuienenunena He UMEIOIIKE OOLUX BEPIIHH, OK 01 3
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Ha3bIBAIOTCA ........

58 [lepnenukynsp, onyleHHbIM U3 BepunHbl nupamuasl Ha | OK 03
IUIOCKOCTb OCHOBAHHS, Ha3bIBACTCA ........
59 BricoTa 60KOBO# rpaHu MpaBUIIbHONW MUPAMUIBI, OK 04

IMPOBCACHHAA U3 €€ BCPUINHEBI, HA3BIBACTCA ........

60 VY xy0a Bce TpaHd .......... IK
1.11
61 O0BéM KkyOa BEIHCISAETCS IO GOPMYIIE .......... OK 01
62 [ToBepxHOCTH KOHYCA COCTOUT U3 ¥ 00KOBOM moBepxHocTH | OK 01
L T
63 OTpe30K, COSTUHSIONINMN JIBE TOYKH MApPOBOH OK 03
MMOBEPXHOCTH M TMPOXO MU Yepe3 HEHTp mapa,
HA3bIBACTCH ..........
64 I'panuma mapa Ha3pIBaeTcs ......... OK 04
65 OTpe3ku, COeTMHAIOIINE BEPIINHY TMPAMHUJIBI C OK 06
BEpIIMHAMH OCHOBAHHMS, HA3bIBAIOTCH .........
68 bokoBas moBEepXHOCTh HMJIMH]IPA ONIPENENSIETCS 110 OK 07
dbopmyne ..........

69 BeposSTHOCTB CITydalfHOTO COOBITHS OK 02
OOJIBIIIC HYISA U ......

70 BeposaTHOCTBIO COOBITHS HAa3bIBACTCSI OTHOIIICHHUE YK CIIA OK 02

ncxoaos, 6J'Ial"Ol'IpI/IHTCTBYIOHII/IX MOSIBJICHUIO COOBITHSA K

71 JIuckpeTHyIO CiTy4aiiHyIO BETMYMHY 3a7af0T yKa3biBas €& OK 02
3aKOH ............

72 Pemurte nmokazarenpHOe ypaBHEHHE 8* = 64, OK 02
OtBer

73 Kupnuy 2x3x6. Ero muaronans paBHa: OK 02

74 Kaxkast u3 TpuroHomeTpuueckux QyHKIIUN SBISICTCS OK 02
4ETHOM?

75 Jlorapudm, ocHoOBaHHE KOTOpOro paBHO 10 Ha3pIBaeTCs OK 02

TECTOBBIE BOIIPOCHI 3AKPBITOT'O THUIIA ITIO JUCHUIIVIMHE: <MATEMATHUKA»
Komnerenmu:

OK 01. Beibupats crnoco0bl pemieHus 3a1ad npo(ecCUOHAIBHOM AEATeNbHOCTH MPUMEHUTEIBHO K

Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIM3a U MHTEpPIIpEeTaluy HHPOPMAaLUH, U

MH(pOpPMAIMOHHbIE TEXHOJIOTUH VIS BBITIOJIHEHHS 33]a4 PO(EeCCUOHATIBHOM JIeATETbHOCTH;

OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(GECCHOHATBHOE U JUYHOCTHOE pa3BUTHE,

NPEINPUHUMATENCKYIO JEATENbHOCTh B MPO(ECcCHOHANBbHOM cdepe, HCIOIb30BaTh 3HAHUSA IO

MIPaBOBOM M (PMHAHCOBOI IPAMOTHOCTHU B PA3IMUYHBIX KU3HEHHBIX CUTYaIUX;

OK 04. DddexTnBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE M KOMaH/IE;

OK 05. OcyuiecTBisTh YCTHYIO M NHCbMEHHYIO KOMMYHMKAIMI0 Ha TOCYJapCTBEHHOM S3BIKE

Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEH COIUAIEHOTO M KYJIBTYPHOI'O KOHTEKCTA;
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OK 06. IlposBiATe Ipa’kJaHCKO-NIATPUOTUYECKYIO TO3ULMIO, JEMOHCTPUPOBATb OCO3HAHHOE
IIOBEICHUE HA OCHOBE TPAIUIIMOHHBIX POCCUHCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEHN, B TOM YHCIIE
C yY4ETOM rapMOHHU3ALNH MEKHAIIMOHAIBHBIX U MEKPEJIUTUO3HBIX OTHOILIEHUH, IPUMEHSATh CTaHAAPTHI
AHTUKOPPYNLIMOHHOIO NIOBE/ICHUS;
OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepeKeHHI0, IPUMEHATh 3HAHUS
00 W3MEHEHWH KIMMaTa, MPHHIUIBI OEpekIMBOTO MPOM3BOJCTBA, A(P(PEKTUBHO [EHCTBOBATH B
Ype3BbIYAHHBIX CUTYAIHAX;
IIK 1.11. CoOmromaTh mpaBWiIa CAHUTAPHO-TUTUEHHMYECKOTO PEKUMA, OXPaHbl TPYHd, TEXHUKH
0€30MaCHOCTH W TPOTHBONOXAPHOW OE30MacHOCTH, TOPANOK JEHCTBUS TPH Ype3BBIYANHBIX

CUTYaIHSIX.
(1 CEMECTP)

Ne | ITpaBuiib Coneprkanue Borpoca Komnieren | Bpems
HBIN s BBITIOJTHE
OTBET HUS

(MuH)
1 Haiigure 3nHaueHne BRIpaXKEHUS log , \/; OK 06 3
a)l6; 6)04; B)S; r) 1.5

2 OK 07 3
Coxkparure 1po0b 109, %2

log ,, 4

a)l6; 6)04; B)S; r) 2.5

3 KakoBa BemmumHa mogoxoaHoro  Hamora, kotopsiid | OK 01 4
coctapnseT 13% ot BenmuuHbl 3apaboTHOM 1uatel B 25000
pyomnei?
a) 1600; 6)400; B)3250 1)1200

4 Haiinnre yncno: OK 04 3
40% xoToporo paBHsI 320
a) 160; 6)400; B) 800; r) 120

5 (4°)% . 4° OK 01 4
Brruncnurs: ”
a) 16; 6)4; B)S; r) 12

6 pacKpoiiTe GopMyITy COKPaLIEHHOTO YMHOKeHus a’-h?: OK 02 3
a) a>-2ab+b? 6) (a-b)(a+b); B) a®+2ab-b% r) (a-b)(a-b)

7 bonpHOMY mponucaHo jekapcTBO, KOTOpoe HykHO nuTh no | OK 02 4
0,5r 3 pa3a B neHb B TeueHue 8 nHel. B oqHOM ymakoBke 8
tabnetok mo 0,25r. Kakoro HauMeHBIIETO KOJIMYECTBA
YIaKOBOK XBATUT HA BECh KYpC JICUECHUS?
a) 6 0) 5; B) 6.5; r)7

8 2 .2 OK 02 3
YpocTuTs BelpaxkeHue: 3¢os X + 3sin - x — 6.

a)l; 6)-5 B3 1)-3

67




Haiinute MHOXECTBO 3Ha4eHUH QyHKIMH y = sinX — 1
a)[-1;1] ) (-oosteo) ) [-2;0] 1) [0:2].

OK 03

10

Hatigute 3nauenue sin a, ecinu cos a = 0,8 u
3r/2<a<?2m
a) 3/5 0) -0,6 B)0,2 1)2/5

OK 04

11

Kakue u3 GpyHKUIUH SABISIOTCS YETHBIMU?
a) y=sin Xx; 0) y=cos X; B) y=tg X; T) y=ctg X.

OK 05

12

Kaxkoe u3 nanHbIX ypaBHEHUI HE UMEET KOPHEH?
a)sin x =-0,44; 6)cos X =5; B)tgx=-10; r) cos x =1.

OK 03

13

PacmmmudpyiiTe kpaTkyro 3amuce: a€ f.
a) TOYKa & MPUHAIICKHUT TIIOCKOCTH 3]
0) ToYKa a MPUHAIISKUT TPSMOH [5;

B) MpsiMasi @ MPUHAUICKHUT IIIOCKOCTH [5;
T') IpsiMasi & epeceKaeT MI0CKOCThb 5.

OK 07

14

Haiinnre nuaroHany npsMOyroJIbHOTO MapajuieJenuIesa mo
TPEM €ro U3MepeHusMm: 6; 6; 7
a) 19 0) 11 B) 121 r) 36.

OK 03

15

Kak BbIYMCIMTD UINHY BEKTOPA, €CJIM H3BECTHBI €ro
KOOPIAMHATHI?

a) OHa paBHA KBaJIpaTHOMY KOPHIO U3 CYMMBbI KBaJpaToB
KOOpJIUHAT

0)oHa paBHa MIPOU3BEICHUIO KBAIPaTOB KOOPAUHAT

B) OHA paBHA OTHOLICHHIO MPOU3BEICHUS KOOPAUHAT K
CyMMe€ UX KBaJpaToB

r')OHa paBHA CyMMe€ KBaJIpaTOB KOOPAWHAT

OK 03

16

f{5;3}

Jlanbl 1Ba BeKTOpA ¢ KoopAuHaTamMu. Bekrop

-
BEKTOp t {2’8}' Hajigure ckajJsipHOe Npou3BeaeHue ITHX
BEKTOPOB.

a)- 14 6)-18  B)34 r)-32

OK 04

17

1. Yemy paBHa npousBoHas 1?

a)l 6)0 B)X r) a(uucio)

OK 04

18

Brraucnute (6x°)'

a) 6x? 6)0 B) 18x2 r) 18x

OK 01

19

Haiinute npoussoanyto GpyHkiun y = (2* + 3)

a)2e*+ 1 0) & B) 2¢* ro0

OK 03
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20 [epuon ¢pynkium y= sin x? OK 04 3
a) m/2; 0) 2m; B) 4, r) 7.
Pemute ypauenue f'(x)=0, ecrm f{x)=3x? — 6x +4. OK 06 3
21 BriGepute oTBeT.
a) 1; 0) -1; B) 4; r) -4.
y=4 ¥3 OK 07 3
29 [IpousBoanyro QyHKIHH paBHa :
a) I12x* ©6)12x B)4x* 1) I2X°
23 Eciu nBe muddepeHurpyeMble (YHKIMM OTIMYAIOTCS Ha
MTOCTOSTHHOE cJlaraemMoe, To: MK 1.11 3
a)UX IPOU3BOJHBIE PaBHBI; 0) MX MPOU3BOHBIE
pa3nuyarTcs Ha pa3HOCTh MOCTOSHHBIX CIIaraeMbIX; B)
BOTIPOC O Pa3IMYMH WX IPOU3BOTHBIX YCTAHOBHUTH HE
yaaércs.
24 [poussoanas pynxiuu y = 0,75x* — 2 cOSX papHa: K 1.11 4
a)y =3x3+ 2 cosx; 6)y = 3x%— 2sinx; B) y = 3x3- 2 cosx; 1)
y = 3x3 + 2sinx.
25 [Tmomanp TpeyroJibHUKA BEIYUCISIETCS TIO (popmyIie: OK 05 3
a) S=a*b; 0) S=(a*b)/2; 2) S=2a*b; r) S=(a*b)/3
26 I'paduk kakoit GyHKIIMK N300paKEH HA pUCYHKE? OK 06 4
a) Yy = COSX;
0) y = sinx;
B) Y = CgX;
r)y = tgx.
27 BrrunciauTs 3HaUE€HHE MPOU3BOTHON (PYHKIIH y= | OKO01 4
sin X — 2x B Touke xo = 0.
a)l 0)0 B) -3 r)-1
28 YIpocTuTh BeIpaXKEHHUE COSO. — Sina-Ctgol. OK 02 4
a)l; 0)0; B) 3; r)-1.
29 Haiiti 1pou3BoaHyio QyHKIHH y(X) = e* — 4x2, OK 06 4
a)e* — d X% 6)e*—8x; B)e*—-2x; T)e’—4x.
3
30 Haiiaurte npou3BoiHyo GyHKIUK Y = X° + COSX. IIK 1.11 4
a)y=3x>-sinx  6)y=x>-sinx B)Yy=3x>+sinx 1)
y'=x%In3 + sin x
(2 CEMECTP)
31 Haiiaure npousBoanHyio GpyHkiuu y= -€* + 3x°, OK 07

a) y=e“+3x 0)y=-xe*+9x* B)Yy=-€*+9x?
r) y=-e1 +9x°,
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32 Bropas npoussoanas y” (X) ¢pynxumun Y(X)=4x2-2x umeer | OK 03
BU
a)4 0)8 B)6 r)7
33 Brranciure (x° + 2x* - x).. K 1.11
a)3x?+2x*—x 6)3x% + 8x> — x*
B)3x* + 8x* — x? r)3x*+8x°— 1
34 Touka aBxkeTcs no 3akoHy S(t) = 2x° — 3x? + 1. Haiinure | I1K 1.11
CKOpPOCTh TOYKH B MOMEHT BpeMeHn 1o = 2C.
a)12m/c 0)4m/c B)SM/c  T)6bM/C
35 HaiimTe npon3BoaHyro GyHKINH y = X° + X B TOUKE Xo=2. OK Ol
a)5 6)6 B)4 r)3
36 Haiinute  xoaddumment  kacarenmpHoit k  Tpaduky | OK 07
GbyHKIIIT f (x) = 5x? — 2x B Touke Xo = 1.
a)8 0)3 B)0 r)9
37 Haitaure Touxy min dyHkmum y = x° — 3X. K 1.11
a)-1 6)1 B)0 r)3
38 HaiimTe KpuTHYECKHE TOYKH (GyHKINH y = 5X° — 15X. OK 06
a)l 0)-1 B)1,-1 r)0
39 HaiimTe KpuTHUeckne Toukn GyHKImn f(x) = 2x* — 4x? OK 07
a)0,+1 0)3 8)0 2) 0,£1
40 Bropas mnpoussomHas V”(X) ¢dynkuum Y(X)=4x2-2X OK 01
UMeeT BUJI
a)4 0)8 B)6 r)7
41 CkopocTb Tena onpenensercs no Gopmyse OK 06
V(t) = 5t + t>. Uemy paBHO YCKOpEHHE Tela B MOMEHT
BpeMeHu to=1¢?
a)l6 0)6 B)17 )34
42 Touka gBuwkerca To 3akoHy S(t) = 2t° - 3t. Uemy pasno | OK 07
YCKOpPEHHE B MOMEHT to=1c?
a)ls 0)12 B)9 r)3
43 Haiinute Haumenblee 3HaueHUE QYHKIUU OK 03
f(x)=2x3—6x+1mna [-1;0].
a)5 0)-3 B)1 r)0
44 K 1.11
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Panmuyc ocHoBanust umnmuuapa 2,5 cMm, BbicoTa 12cM.
Haiitu momans 60K0BOI MOBEPXHOCTH.

2)60 6)65 B)35 )60

45

Haiigure nosiHyto NoBepXHOCTh Ky0a CO CTOPOHOM 4CM.

2)64 6)65 )96  1)60

OK 02

46

3
OnpezeneHHblii HHTerpai [ 3x ?dx paBeH:

2

a)19 6)18 )35 )27

OK 05

47

2

3
OnpeneneHHblil HHTErpait I 4 X dx paBeH
1

2)36 6)17 B)16 )15

OK 05

48

JnameTp oCHOBaHUs KOHYyca paBeH 42, a JyIMHA
oOpa3zytomeii paBHa 75. Haiinure BpICOTY KOHYCa

72 6)74 B)66  1)65

OK 04

49

BricoTa koHyca paBHa 4, a nuaMeTp OCHOBaHUS — 6.
Haiinmure oOpasyromyto KoHyca.

a)s 0)4 B)6O r)ls

OK 01

50

BrrancianTs 00beM UIUHAPA, €CIH PaInyC OCHOBAHUS 3,
BbIcOTA 1.

a)9r 0)6m B) 3T, r) 21.

OK 05

o1

Pannyc mapa pasen 1cm, ueMy paBeH oObeM mapa?

a)lémr cm®; 6) 32mcm  B) gn e’ 1) %n ov®.

OK 06

52

Ha pucyHke wn300pakeH TpaduK IPOM3BOMHOU (PYHKIIHH
y=f(X). [Ipu kakoMm 3HauYeHHH X (YHKIHMS MPHHUMAET CBOEC
HanboJIbIlIee 3HAaYeHUE Ha oTpe3ke [-4; -2] ?

|.LI

N r=/0)

)

a) 0,5; 0) -4; B) -5; r) 1.

OK 03

53

O6pasyromias konyca 10cm, a Beicota 8cM. Haiiaure
OOKOBYIO TOBEPXHOCTb.

1) 60m; 2)180; 3) 90rm; 4) 150

OK 04
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54

MarepuanbHasi Touka ABMKETCS 1O 3aKoHy S(t) =3t + 7 +
0,5t%, rae t — BpeMms IBUKEHHS B CeKyHax. Uepes Kakoe
BpeMsI IOCJIe Havyajia IBUKECHUSI CKOPOCTh TeJa OKaXKeTCs
paBHO# 15 m/c?

1) 18; 2)15; 3)12; 4)21.

OK 07

55

Ha pucynke n3o0paxén rpaduk npou3BoIHON (yHKINH,
onpenenéuHoil Ha unteppaie (-7; 4). Onpenenure
KOJIMYECTBO MPOMEKYTKOB BO3pacTaHusl (pyHKIHU:

ALY

v Flix

AT

\ [ARN

a) 1; 0) 2; B) 3; r) 0.

OK 04

56

Ha pucynke nzo0paxén rpaduk GyHkuu y = f(x),
onpenenéuHoit Ha uaTepBaie (-7; 10). Halimure cymmy
TOYEK IKCTpeMyMa (pyHKIMH Ha oTpeske [- 4; 8].

¥,

L]

Lt —
s
==t
e,
[

a)7 0) 12; B) 15; )18

OK 03

57

Ha pucynke n3o0paxén rpaduk npou3BoIHON GYHKINHU Y =
f\(x), onpenenénnoii Ha nnrTepBane (-8; 6). B kaKoii Touke
oTpeska [- 5; - 1] pynkuus y = f(x) npuaumaet Hanbobiee
3Ha4YeHHE?

IIK 1.11
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a)-1; 0) -3, B) -5; r) -2.

58

Beoruncnure: f_11 x3dx :
a) -1, 0) 0; B) ; r) 2.

OK 01

59

Heomnpesienenuslit uaTerpai | cos xdx papeH:

a)y=-sinx +C; 6)y=sinx+C; B)y=-C0sX +C;
r) y = cosx+ C.

OK 06

60

O6pazyromas konyca 10cwm, a Beicota 8cm. Haiiaure 00pEm
KOHYCa.

a) 96; 0) 90; B) 96w r)0n

OK 01

61

Haiinmure 00b6€M Kyba co CTOPOHOM 4CM.
a) 96; 0) 90; B) 641 r)90n

OK 05

62

1. Paguyc ocHOBaHUs LIUJIMHpA paBeH 7, BbicoTa paBHa 10.
Haiinure momaas 60KOBOM MOBEPXHOCTH HIJIMHIPA,
JIeJIEHHYIO Ha T

a) 140 6) 70 B) 24 r)140

OK 07

63

I'eomerpuueckas gurypa, kKotopas oOpa3oBaHa B
pe3yibTaTe BpallCHUs MPSIMOYTOJIEHOTO TPEYroJbHUKA
BOKPYT OJIHOTO U3 CBOMX KaTETOB:

a) KOHYC 0) cthepa B) 11ap T') MAJIAHAID

OK 02

64

[Tnomaape 60KOBOY MOBEPXHOCTH MIIMHIPA paBHA 72T, a

TuaMeTp ocHoBaHMS — 9. Haiinure BBICOTY IIMIMH/IpA:
a) 12 0) 8 B) 63 r) 60

OK 05

65

Onpenenure BHICOTY HUIUHAPA, €CIU PAINYC OCHOBAHMS
0,5, a 06veM uIUHIpa 8TT.

a)24; 0)16; B)36; r) 32.

OK 02

66

KakoBa BeposSITHOCTH TOTO, UTO CIy4ailHO BEIOpaHHOE
HaTypasibHOE uncio oT 10 1o 19 nenurcs Ha Tpu?
a)0,3 0)0,7 B)0,333...  1)0.35

OK 02

67

HpOCTCfII.HPIMPI 3aJladyaMM MaTeMaTH4YeCKOM CTaTUCTUKU
SABJIAIOTCA .

OK 05

73




a) BEIOOPKA U TPYNIHUPOBKA CTATUCTUYECKUX JAHHBIX,
IIOJIyYEHHBIX B PE3YyJIbTaTe SKCIIEPUMEHTA;

0) onpezeneHe napaMeTpoB PacHpeAeIeHus, BUIL KOTOPOrO
3apaHee U3BECTCH;

B) IOJY4YEHHE OLIEHKU BEPOATHOCTU N3y4aeMOT0 COOBITHSL.

68 CKOJIBKO CYIIECTBYET BapUaHTOB BbIOOpA JIBYX YMCEN U3 [K 1.1 4
BOCBMH:
a) 18 0) 28 B) 16 )20
69 Haiinure 3nauenue BoipaxeHus 10g216+l0g22 OK 07 5
a)4; 0) 5; B) 6; r) 4,5.
70 1g125 OK 05 5
Beruncnurs 1g5

a)75; 0) 35; B)lg25; r) 3

71 Packpoiite GopMyiTy COKpAIIEHHOTO YMHOKEHHS a’-h?: OK 02 3
a) a’-2ab+b? 6) (a-b)(a+b); B) a?+2ab-b?; 1) (a-b)(a-b)

72 HazoBuTe anemMeHT, He NpUHAICKANAN [IUITUHIPY: OK 02 3
a) amoema; 0) BBICOTA; B) paJnyC
73 PemnTe KBajgpaTHOE ypaBHeHHEe X°- 11x + 30 =0: OK 02 5

a)x1=3;x2=7 0)x1=5;x2=-6; B)x1=15;%x2=06.

74 Bripasuts B paguanax yroua o = 20° OK 02 3
a) /5 0) m/7 B) /9
75 YKaxuTe HEBEPHOE PAaBEHCTBO: OK 02 3

a) Vx=x7? 6) ¥x=x®  B)a’=1

1. 3amaHus 1Js1 BXOJHOT0 KOHTPOJISI

BxoHol KOHTPOITE COCTOMT U3 3aJaHUiA, B3ATHIX U3 OTKpbITOro 6anka OI'D u BIIP mo Maremartuke.

Ha BeinonHeHnue 3aianuii BXOJHOTO KOHTPOJIS qaetcs | akageMuyeckuit yac (45 MUHYT).

Bxo/1HO¥ KOHTPOJIb COCTOUT UX 2-X YacTe: 00s13aTeIbHOM U IOTIOTHUTEIHHOM!.

OOsi3aTennbHass  4acTh  COACPKHUT  3aJaHUS  MHHHMAIBHOTO  00S3aTENbHOTO  YPOBHA,
JIOTIOTHUTEbHAS YacTh — 00Jiee CIIOKHBIE 3a/IaHusl.

[Ipu BeIMOTHEHNU 3a1aHUN TpeOyeTCs MPEACTAaBUTD XO/1 PEIICHUS M YKa3aTh MOJTYYeHHBIN OTBET.
[IpaBUIBbHO BBIMIOJIHEHHOE 33JaHUE W3 00s3aTeIbHON YacTH OLIEHWBAETCS B OJMH 0aji; MpaBUIbHOE
BBITIOJIHEHUE 3a/JIaHUN JIOTIOJIHUTEIBHONW 4YacTW oleHuBaercs 3 Oammamu unu 1-2 OGamnmamu 3a
YaCTUYHOE pPELIECHHUE.

bambl, mosy4eHHbIE 3a BCE BBINIOJIHEHHBIE 3a/IaHNS], CYMMUPYIOTCS.

Illkana nepeeooa 6ann106 6 ommemKu o NAMUOAITILHOU CUCHeEME

Ommemka Yucno 6annos,
Heo0Xo0umoe 011 noJaY4eHUss OMmMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15
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3aoanus 6x00H020 KOHMPONA

Oos3aTeIbHAA YACTh
Ilpu pewwenuu 3a0anuit 1-4 3anumiume npaguibHbLI OMEEM U3 YemMblPex NPed10HCEHHBIX:
1. (1 6amm) Packpoiite GopMyTy COKpAIIEHHOTO YMHOKEHHs a2-b?:
A) a%-2ab+b? B) (a-b)(a+b); B) a’+2ab-b% I') (a-b)(a-b)
2. (1 6ann) Ilnomiane TpeyroiabHUKA BEIYUCIISAETCS 1O (popmyrie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5

3. (1 6amn) Kakoe u3 crneayromux 4ucell 3aKII0UeHO MEXIY YHCIIaMU 17y 8

A)0,4; b) 0,5; B) 0,6; I') 0,7
4. (1 6ann) Jansl rpaduxu ynkuunit. Kakas gpopmyna cooTBeTcTByeT rpaguky 3):

1) - 2) | 3)

w— .
=y

o 11

ER

al 1

9

_ 2 y=—=
gy =% —8x+1ly X: T) y=x+5.

1
—x—06
A)y 2

Ilpu evinoanenuu 3a0anu{7 5-813{mumume X00 peuieHus u noJay4eHHblil Omeem.

5. (2 6amta) Beruucnure: 2 5

6. (2 6anna) Pemmre ypaBuenue X2-7x+10=0. Eciu ypaBHeHue uMmeeT 6ojiee 0JHOIO KOpHS, B
OTBET 3aMUIIUTE MEHBIIUHN U3 KOPHEH.

7. (2 6anna) [1ns pemonTa Tpedyetcs 57 pynoHoB 060eB. Kakoe HanMeHbIlIee KOJIMYECTBO MayeK
000ITHOTO KJIesl HY)KHO Ui TAKOTO PEMOHTA, eciH | mauka Kies paccuuTaHa Ha 5 pylIoHOB?

8. (2 6amna) Beicota BH napannenorpamma ABCD nenut ero cropony AD Ha otpeskun AH =2
u HD =32. JIuaronane napamienorpamma BD pasna 40. HaliquTe momaaps napauienorpamma.

JdonmoHUTEIbHASA YACTh
Ilpu évinonnenuu 3a0anusa 9 3anunwiume x00, 060CHO8aAHUE PeuleHUs U NOTYYEHH LI OMEem.
9. (3 Gamna) Pei00OB MpOTIIBLT Ha JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHHE BBEPX IO
TEYEHUIO PEKH, 3aTEM OPOCHIT IKOPB, 2 Yyaca JOBUJ PbIOY U BEpHYJICS 00paTHO Uepe3 5 4acoB OT Havama
nyreniecTBus. Ha kakoe paccTossHuE OT MPUCTaHW OH OTIUIBLIL, €CIIM CKOPOCTh TEUCHHS PEKU paBHA
2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKHU 6 KM/4?

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA
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OTtBer
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2. MOHJ OLEHOYHBIX CPECTB VISl TEKYIIEro KOHTPOJIA

Texkymuil KOHTpPOJIb IIPOBOJATCS BO BpeMs ayAUTOPHBIX 3aHATHM II0 MaTeMaTHUKE B
COOTBETCTBUH C y4eOHBIM IUTaHOM M paboueil mporpammel O/l «MaremaTtrka» Mo BCeM pasjenam
porpaMMsbl. TeKyIIMid KOHTPOJIb COCTOUT U3 JBYX 4YacTEW: TEOPETHYECKOW M MpakTudeckoul. Ilpu
3TOM 00y4aroluecs MOJIy4aroT JBE OTMETKH.

Teoperndeckass 4acTh IPOXOIUT B (POPME YCTHBIX OTBETOB: OOYJAIOUIHECS BBITSATUBAIOT IISThH
KapTOuYeK C BOMPOCAMH, JAIOT IMOJIHBIM OTBET (CO CIIMCKOM BOIPOCOB OOyYaroIIMecs: 3HaKOMATCS B
Hayajie U3yueHus pasziena).

Ilkana nepesoda 6ann06 6 ommemku no RAMUOANILHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemos na meopemuueckue 60npocsl
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3aaHus IPaKTHUECKON YacTu (KOHTPOJIbHBIE pabOThl) YaCTUYHO B3AThI U3 OTKpBITOro O6anka EI'D u
BIIP o maTemaTuke.

Ha BbImonHEeHHE KOHTPOJIBHOM paboThl MO MareMaTuke gaercs | akamemuueckuit yac (45
MUHYT).

KonTtposnbHast paboTta cocTouT uXx 2-X yacteid. B mepBoi yacTu mpeanaraercs BBINOJIHUTH 4
3aJlaHus — BBIOpATh NMPaBUIIbHBIN OTBET U3 YEThIPEX MpeUIokKeHHbIX. Bo BTOpO# yacTu mpeniaraercs
BBITIOJTHUTH 6 3a1aHU — 0()OPMHTH X0 PEIICHUS U 3aIMUCATh IMOJTYYCHHBIH OTBET.

3a mpaBWILHOE BBIMOJHEHUE JIFOOOTO 3a/laHWs MEPBOM YacTU OOYYAIOIIHMICS TOJy4aeT OJUH
Oanna. [IpaBriibHOE BBITIOJIHEHHUE 3a/IaHU BTOPOM YacTH OIleHUBaeTcs 2 Oamutamu uiu 1 Gamiom 3a
YaCTUYHOE pEIICHUE.

bannel, noxy4deHHbIE 3a BCE BBIITOJIHEHHBIE 3a/IaHUSI, CYMMUPYIOTCSI.

IlIkana nepesooa d6an106 6 ommemkKku no NAMUOANTLHOU CUCHEME

Ommemka Yucno o6annos,
Heobx00umoe 0151 noJIy4eHus OmmemKu

«3» (y008.) 8-10
«4» (xopouwio) 11-13
«5» (omauyro) 14-16
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3.1 Ilpsamvie u naockocmu, KOOPOUHAMDbL U 6EKMOPbL 6 NPOCMPAHCHIGE
(OK 01, 0K 03, OK 05, 0K 07, IIK 1.11)

Teopernyeckne BONPOCHI:
Cdhopmymupyiite Teopemy [Tudaropa.
[lepeuncnure OCHOBHbBIE PUIYPBI B IPOCTPAHCTBE.
[epeuncaure criocoObl 3aJaHUS TIOCKOCTH.
[Iponomxute Teopemy: «Ecnu oaHa U3 IBYX NapajljIesIbHBIX NMPSAMBIX NEPIEHIUKYISpHA
IJIOCKOCTH, TO...».
5. Ilpomomxute Teopemy: «Ecnu aBe mapaijieibHbIE IJIOCKOCTH TEPECEKAIOTCS TPEThEH,
TO...».
6. CdopmymupyiiTe omnpesesieHue IBYTPaHHOTO yriia.
7. PackpoiiTe NOHATHE «YTOJ MEXIY MPSIMbBIMI.
8. Ilepeuncnute B3aMMHOE PACIIOJIOKEHHUE ABYX MPSIMBIX B TIPOCTPAHCTBE
9. Kakwue npsiMble Ha3bIBAIOTCS MapaIeIbHBIMU B TIPOCTPaHCTBE?
10. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMHUCS B TIPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBAIOTCSI IEPIIEHAUKYJIIPHBIMU B IIPOCTPAHCTBE?
12. TlepeuncnuTe B3aMMHOE PACTIOIOKEHUE MPSIMOM ¥ TIIOCKOCTH B TIPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «YTrOJ MEXKIy IPSIMOH U TUTIOCKOCTBIO.
14. PackpoiiTe noHsATHE «TapauIeIbHOCTh IPSIMON U IJIOCKOCTH.
15. PackpoiiTe noHsATHE «IEPIEHIUKYIIPHOCTD IPSIMON U TIIOCKOCTI.
16. Ilepeuncnure B3aMHOE PACIIOJIOKEHUE ABYX INIOCKOCTEN B IPOCTPAHCTBE.
17. PackpoiiTe OHATHE «yroJ MEX]Ty IJTOCKOCTSIMM.
18. PackpoiiTe MOHATHE «apAIIETHFHOCTh TUIOCKOCTEN.
19. PackpoiiTe NOHATHE «IIEPIEHANKYISPHOCTD TIIIOCKOCTEI.
20. Kak HaiiTu pacCTOSIHHE OT TOYKH JI0 MPSIMOiA?
21. Kak HaliTH pacCTOSIHUE MEXTy MPSIMbIMH?
22. Kak HaliTH pacCTOSIHUE MEXKTY ITIOCKOCTSAMHU?
23. Ilpopomxkure onpeaenenue: «llepneHauKkyasp — 3To...».
24. Tlpopomxkure onpenenenue: «Hakinonnas —31o...».
25. TIlpopomxkure onpenaenenue: «lIpoekins HaAKJIOHHOHN — 3TO...)».
26. IlepeuncnuTe CBOWCTBA MapauIEILHOTO MPOESKTUPOBAHHUSL.
27. VI3 4ero coCTOUT NPAMOYTOJIbHAsI CUCTEMAa KOOPJUHAT B IIPOCTPAHCTBE?
28. Ecnu TouKa JISKUT B IIIOCKOCTH Xy, KaKkas KOOpAUHATA y Hee HyseBasi?
29. IlpuBenuTe mpuMep KOOPAUHAT TOUKH A, KOTOpasi JIEXKHUT HA OCH Z.
30. PackpoiiTe MOHATHE «BEKTOPY.
31. Kakue BeKTOPHI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
32. Kakue BeKTOPBI Ha3bIBAIOTCS MEPIICHINKYISIPHBIMU?

NS

KouTpoJnHas padoTa
IlepBast yacTh
Ilpu pewienuu 3a0anuil 1-4 3anunwiume npasunbHvlil OMEem U3 Yemouipex nPeoioHCeHHbIX.

1. (1 6ann) Pacmdpyiite kpaTKyro 3anuce: a€ f5.

A) Touka a MPUHAUIEKHUT TUIOCKOCTH f; b) Touka a mpuHaAIeKUT npsmoil f; B) mpsamas a
MPUHAIISKUT IIOCKOCTH ; ') mpsimas & mepecekaeT MmIOCKOCTb 5.

2. (1 6amn) Ipsmeie AB u C/1 ckpemuBarores. Kakoe pacnionosxenue umerot npsmeie AC u B/1?

A) nmapannensHsle; b) neprnenaukyisipHsle; B) ckpemuBatores; I') nepecekarorcs.
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3. (1 6ayn) Kakue u3 Bekropos a(1,2,-3), c(3,6,-6), B(2,4,-6) koummHeapHbIe?

A) a, B; b) ¢, B; B) a, c; ') koyutMHEapHBIX BEKTOPOB HET.

4. (1 6amn) Mausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii KakOro OTpe3Ka SBISETCS
touka M(0,3,4)?

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

Bropas yacre

IIpu ¢vinonnenuu 3a0anuit 5-10 3anuwiume x00 pewienus u nOAYYEHHbLIL Omeem.

5. (2 6anna) Yepes koH1BI oTpe3ka AB u ero cepenuny M npoBeeHbI apajuieIbHbIE MPSIMEBIE,
IIepeceKaroIle HEKOTOPYIO TNIOCKOCTh B Toukax A1, Bi1 u Mi. Haligute nuny orpeska MMai, eciu
oTpe3ok AB He nepecekaer miockocTh u eciiu AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ilpsameie AC, AB u AJl nonapHo nepnenaukynsipusl. Haitnure otpesok CJI, ecnu
AB=5 cm, BC=13 cm, A/I=9 cwm.

7. (2 6anna) (2 6amna) dansr Bekropsl a(-6,0,8) , B(-3,2,-6). Haiimute ckansipHoe mpou3BeAeHNE
BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCHA1B1C1/l:. IToctpouts Touxky KEAB, touxy M€EJ:1C,
otpe3ok PEEA1B1C:.

9. (2 6amna) Ipyu KaKUX 3HAYEHUSX 1 BEKTOPHI A (4,n,2), B(1,2,n) NepIEHAUKYISAPHBI?

10. (2 6amma) Odopmurte muct Oymaru A4 BEpTHKATHHBIMH, TOPU30HTATLHBIMU, HAKIIOHHBIMU
JMHHUSIMH, HCTIOJNIB3YS Pa3HbIE IIBETOBBIC OTTEHKH.

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTBer
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3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue gyynkyuu
(OK 01, OK 02, OK 03)

TeopeTnyeckne BONPOCHI:

1. Uemy paBeH yroi B OAMH paauan?

2. B Kkakux 4YeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (YHKIHS Y=SiNX NPUHUMAET
MOJIOKUTEIbHBIC 3HAYCHHS?

3. B Kakux 4eTBepTIX TPUTOHOMETPUIECKOTO Kpyra (GyHKIUS y= COSX IPUHUMAET
OTpHIIATEIIbHBIC 3HAYCHUS?

4. ITponomxute onpenenenne: «CHHYC OCTPOTo yria — 3T0...)».

5 [Iponomxute onpenenenne: «KoCHHYC OCTPOro yria — 3T0...».

6 [Ipopomxute onpenenenue: « TaHreHC OCTPOro yriia — 3T0...».

1. Cdhopmynupyiite 0CHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

8 Yemy paBHO mpom3BeaeHue tgx*ctgx?

9. Yemy pasen Sin(2X)? ChopMyupyiiTe MPaBUiIO BHIYUCICHHUS.

10.  UYewmy paBen €c0S(2x)? ChopmynupyiTe MpaBUiIO BEIYUCICHUS.

11.  Ilepeuucnure TpuroHoMeTpuueckrue QyHKINH, YKAXKUTE UX TEPUOJIBI.
12. Yemy paBen nepuoa GpyHKImU Y=C0S(4X)?

13.  emy paBen nepuoja QyHKIUU y=cos(x/4)?

14,  Omnpenenute 06macTh 3HaYCHUS GYHKITUU y=3C0S(5X)?

15. [lepeuncnure cnocoObl peleHus: TPUTOHOMETPUYECKUX YPaBHEHUH.

16. Packpoiite anropuT™M peuieHuss OJHOPOIHBIX TPUTOHOMETPUYECKHX YPABHEHHI
MIEPBOTO MOPSIIIKA.

17. Packpoiite anropuT™m peuieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHX YpPABHEHHI

BTOPOTO MOPSKA.

KourpoJanHas padora

IlepBas yacrTp
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbvLl OMEEmM U3 Yemblpex NPeol0HCEHHBIX.

1. (1 6amur) B AABC COSCZ%. Kaxkast u3 cTopoH siBisieTcst runoreny3oii AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) Yriaom kakoi 4eTBepTH sBJsieTcst yroi o=410°?
A)LLB) I B) L T) IV.
3. (1 6amn) Kakue u3 dyHkuuii aBnsrotTcs 4ETHHIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) Ilepuon pyHkMH y=sinx?
A)n/2; b)2rn; B)4m; ') w.
Bropas yactb
Ilpu évinonnenuu 3ad0anuii 5-10 3anuwiume x00 pewieHusn u nOaAY4eHHbLI OMaEem.
5. (2 6amna) Beruucnure: sing + COoS g

. V2 .. 2
6. (2 6ayta) Haiiute 3HaYCHUE BBIPKEHHS 4arccos? - 4arcsin(— 7)

o o
7. (2 6anna) Haiiqute 3HaUE€HUE BBIPAXKEHUS 7 g 13" g 7T
1 . .
8. (2 6anna) Pemmre ypaBHEHUE COS X = e 3anuInmTe HauMEHBIINUNA OJIOKUTETHHBIN KOPEHb

ypaBHEHHSI.
9. Pemute ypaBHenue Sin® x - 4 sin x + 3 =0.
10. Iocrpoiite rpaduk TpUTOHOMETpHYECKOH QyHKIUH Y=2 SiNX

ITAJOHLI OTBETOB:
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Homep
3a1aHus

OTtBer

3.3 IlIpouseoonasn u nepeooodpaznasn hynkuyuu

Oobpazoseamenvuble pe3yrvmamst, noodnaexcaujue npogepke (Inemenmot):

WCoNORr~WNE

Tl
N o

13.

(OK 01, OK 03, OK 06, ITK 1.11)

Teopernyeckne BONPOCHI:
[Iponomxure onpenenenue: «lIponzBogHas — 310...».
Packpoiite reoMeTpru4ecKuil CMBICI IPOU3BOIHOM.
Packpoiite ¢pusnueckuii cMbICI TPOU3BOTHOM.
[lepeuncnure nmpaBuiia BBIYUCICHUS IPOU3BOIHBIX.
Uemy paBHA MPOU3BOIHAS CTEHEHHON QYHKINN?
Uemy paBHaA IPOU3BOIHAS IPOU3BEICHUA?
Yemy paBHaA MPOU3BO/IHAS YACTHOTO?
Uemy paBHA MPOU3BOIHAS CIOXKHON QYHKIIMU?
CdopmynupyiiTe mpu3Hak Bo3pacTaHus GyHKITUH.
Chopmynupyiite npu3Hak yObIBaHUS (YHKIIHH.
CdopmynupyiiTe mpu3HaK TOYKH MaKCUMyMa () yHKIIUH.
CdopmynupyiiTe mpu3HaK TOYKM MUHUMYMa (QYHKITHH.
CocraBbTe aNrOpuUTM pELICHMs 3a7a4 Ha HaXOXKIACHUS HanOOJbIIEro U HAUMEHBIIETO

3HaueHus QYHKIHUU Ha OTpe3Ke?

14,
MPOU3BOJHOM.
15.
16.
17.
18.
19.
20.

CocTaBbTe aJTOPUTM HCCIEAOBAHUS W MOCTpOeHUs rpaduka (QyHKIUU C MOMOIIbIO

[Tponomkute onpenenenune: «Pynkius F(X) Ha3pBaeTcs ...».
PackpoiiTe reoMeTpruecKuii CMBICI OIPEIEICHHOT0 HHTETpaa.
[Iponomxute onpenenenue: «KpuBoauHeiHas Tpaneuust — 3T0...».
Chopmynupyiite hopmyny Herotona-JIeriOauma.

B dem 3akirouaeTcst 00mumiA BUI BCeX MEpBOOOpa3HbIX?
[lepeuncnure nmpaBuia BEIYUCICHUS HHTETPAJIOB.

KourpoJnHas padora
IlepBasi yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLIL ONMEEM U3 YeMbIPEX NPEOI0HCEHHBIX.

1.

(1 6amn) Uemy paBHa pou3BoaHas QyHKIMH y=2X°?

A) y'=5x; B) y'=6x; B) y’=6;T') y=6x2.
2. (1 6ann) Ilo xako#t u3 hopMys BEIUUCISIETCS IPOU3BOIHAS YACTHOTO?

uv—uv’

A) (u+v)’=u"+v’; B) (uv) =u’v+uv’; B) (%)' = ; D(f(g(x)) =1 (g(x))*g"(%).

vz 2

3. (1 6amn) Pemmure ypasuenue f'(x)=0, ecnu f{x)=3x? — 6x +4. Bribepure oTserT.

A) 1; b)

-1;B)4;T) -4.

4. (1 6amur) O6muit BUI Beex mepBoooOpasHbix s f{(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropas yactp

Ilpu évinonnenuu 3adanuii 5-10 3anuwiume x00 pewienusn u nOaIY4eHHbLI OMEem.
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x(t) = LY ST,
5. (2 6anma) MarepuanbHas TOUKa ABHKETCS IPSIMOJIMHEHHO 110 3aKOHY 4
(rme x — paccTosiHME OT TOYKH OTCYeTa B MeTpax, t— BpeMs B CEKyH/ax, M3MEpPEHHOEe C Hayajia
IBUKEHMS ). B kakoii MOMEHT BpeMeHH (B CEKYHJIaX) €€ CKOPOCTh Obliia paBHa 5 M/c?

6. (2 6amta) Ha pucynke nzoopaxén rpaduk pyukiun Y = f(X) 1 kacaTenbHast K HEMY B TOUKE C

a0cumccoi Xo. Haitnure 3nauenue npoussoaHoit pyukiuu f(X) B Touke Xo.
YA

7. (2 6anna) Pemure HepaBeHCTBO: X2-16 < 0
8. (2 6amra) Ha pucynke m3obpaxken rpadux ¢yukiuu y=Ff(X), onpenenéunoii Ha MHTEpBaje

(—3; 11). Haiigure Hanmenbinee 3HaueHue Gpyukuuu f(X)Ha orpeske [2;9,5].
v

A ¥ = flz)
AN
'Y EN} AR
3 AR EEE
) / ‘-,lII]
N \l[

9. (2 6amna) Ha pucynke n306paxén rpadguk HeKOTOpoit GpyHKkuuu > — f (x) (mBa my4a ¢ oOmiei
HavalbHOH TOYKOMW). [lOJIB3YSICH PUCYHKOM, BBIYHCIIHTE F (8) —F (6)7 rie Fx) ollHa W3

MepBOOOPA3HBIX (byHKuI/II/If X)-
YA

(v}
¥

1
o 1 7 8

10. (2 6amna) dupme «310pOBbE» BBIIEIAIOT y4acTok 3eMiu miomaasio 100 M2, IMpeanaraior
YeThlpe yyacTKa pasHbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok 0100pUT AUPEKTOP
bupMBI «370pOBbEY», YUIUTHIBAsI, YTO HEOOXOAMMO OyJeT MOCTaBUTH 3a00p MO nepumMeTpy?

.
=
X
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9Tajl0HbI OTBETOB:

Homep
3a1aHus

1

2

10

OtBer
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3.4 Mnozocpannuku u mena epauieHus
(OK 01, OK 03, OK 05, OK 06, OK 07, [IK 1.11)

TeopeTnyeckne BONPOCHI:

1. [Iponomxute onpeznenenue: «MHOTOrpaHHUK — 3TO.. ..

2. [Iponomxute onpenenenue: «IIpuzma —310...».

3. [Iponomxute onpenenenue: «IIpsMoyroybHbIi Napajuieaenunes — 37o.. ..

4, [Iponomxute onpenenenne: «Kyd —31o...».

o. [Iponomxure onpenenenue: «llupamuna — 310...».

6. CdhopmynupyiiTe CBOWCTBO O MPOTUBOJISKAIINX IPAHIX Mapaliesienue a.

1. Chopmynupyiite cBONCTBO O AMArOHAJAX Mapajuleenunesaa.

8. Chopmynupyiite CBOWCTBO O AMATOHAIN U JMHEMHBIX pa3Mepax MpsSMOYroJIbHOTO
napajuieNenunesa.

9. Kakas npusma Ha3bIBaeTcs IpsIMOI?

10.  Kakas nmpu3ma Ha3bIBaeTCS MPABUIHHOM?

11.  PackpoiiTe noHATHE «IpaBUIIbHAS TUPAMUIAY.

12. UYro Takoe amodema npaBUIHHON MUPaMHIBI?

13. B ueM oTnnume nmoiHONM MOBEPXHOCTH MPU3MBI OT ITOJTHOW MOBEPXHOCTH MUPAMUIBI?

14.  Cdopmynupyiite TeOpeMy O BEIYUCICHUH OOKOBON MOBEPXHOCTU MPSIMOM MPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIYUCICHHH OOKOBOW TOBEPXHOCTH MPaBUILHOM
MUpaMH/IbI.

16. HazoBure npeamers! u3 Bamiei npodeccnoHalbHON JeSTeNbHOCTH, KOTOPble UMEIOT
(hopMBI MHOTOTPaHHUKOB.

17. [Iponomxute onpeaenenne: «Llumuuaap — 3T10...».

18.  IIpomomxure onpeneneHue: «KoHyc — 3T0...».

19.  IIpomomkute onpenenacHue: «Y CEUeHHbINH KOHYC — 3TO...)».

20.  IIpomomxwute onpenenenue: «lap —a3to...».

21.  Yro sBiseTcs BBICOTON yCEYECHHOTO KOHYyca?

22.  YTto ABNsETCS OCEBBIM CEUCHUEM IIMIMHAPA, KOHyCa, YCEUeHHOTO KOHYyca, mapa?

23. [lepeunciure eqMHULIBI U3MEPEHUS TIJI0IIA U, O0BeMa.

24.  Yemy paBHO OTHOIICHHE IUIOIIA/ICH TOBEPXHOCTEH MOJOOHBIX (PUTYp B MPOCTPAHCTBE?

25. Yemy paBHO OTHOIIEHHE 0OBEMOB MOAOOHBIX (PUTYpP B IpOCTpaHCTBE?

26.  HazoBute npeaMeTsl U3 Baiiel mpodecCHOHaIbHON JesITeIbHOCTH, KOTOPBhIE UMEIOT

(GbopMBI TEN BpalleHusl.

KonTpoabnas padora
IlepBasi yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHbvLil OMEEm U3 Yemuipex nPeoyloHceHHbIX.

1.

(1 6ann) B xakux enuHUIAX U3MepsieTcs 00beM MHOTOIpaHHHUKa?

A) B MeTpax; b) B kyOnueckux MeTpax; B) B kBagpaTHbIX MeTpax; [') B IBYrpaHHBIX Ipajycax.

2. (1 6ann) Ilnomaap MOTHON MOBEPXHOCTH MPU3MBI BBIYUCIIAETCS TIO (hopmyre:

A) S=S060k + 2 Socu.; B) S60k =Poci*H; B) S= b0k + S Socn; I') S60K =2Pocy™H.

3. (1 6amm) Yro sBAsieTCSI OCEBBIM CEYCHHEM KOHYyca?

A) paBHOOenpeHHBIN TpeyrosbHUK; b) paBHOOenpenHas Tpameuusi; B) mpsmoyronbhuk; I)
NPSIMOYTOJIbHAS TPAIICIHSL.

4. (1 6ann) Kakas ¢urypa nosryqaercs Npu BpallleHUH IPSIMOYTOJILHOTO TPEYTOIbHUKA BOKPYT
OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamuja.
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Bropas yactb
Ilpu eévinonnenuu 3adanuii 5-10 3anuwiume x00 pewieHus u nOaIy4eHHbLIL OMEem.
5. (2 6aina) Pe6po ocHOBaHuMs MPaBUWIILHOW TPEYroJIbHOM mupamMus 3 M, anodema 6M. Haitnure
UIOIA/Ib OOKOBOM MOBEPXHOCTH MHUPAMH/IBL.
6. (2 6amma) JIBe cTOpOHBI MapajuiesiorpaMma OTHOCATCS kKak 3:17, a mepumerp ero paseH 40.
Haiigure GOJBITyI0 CTOPOHY MapauieorpaMma.

a4

7. (2 6amna) [IpsMOYyroJIbHUK CO CTOPOHAMH 8 CM U 3 CM BpaIliaeTcst BOKPYT OOJIbIIIEeH CTOPOHBI.
Haiinmure 06beMm, miomiaam 60KOBOM U MOJTHON MOBEPXHOCTEN MOTYIEHHOTO Tea.
8. (2 6anna) Haiimute 00bEM MHOTOTpaHHUKA, N300pakEHHOTO Ha PUCYHKE (BCE JABYIpaHHbIE

YTJIBI TIPSIMBIE).
3

3

i

o

9. (2 6amnma) Knuenty HeoOXoaumo, 4yToOBI B KOMHATe 00S3aTEIbHO MPUCYTCTBOBAIM OOBEMHBIE
AJIEMEHTHI JIeKopa HuiInHAprudeckoi ¢popMel. [loctpouts n3 Gymaru Mmozens HuiaMHapa. Pasmepsr muis
MIOCTPOEHHUSI BBIOPATh CAMOCTOSITENILHO, C YI€TOM TOT0, YTO COOTHOIIIEHHE Painyca K BHICOTE JOKHO
ObITh 1:2.

10. (2 Gamma) Paccunrtarh KOJWYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KPAacKH HYKHO KYIUTBH IS
OKpalllMBaHUsl LIMJIMHAPUYECKOTO cBoAa noaBaia. Pacxon kpacku 100 r Ha 1 M2, CunraTth T=3.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHUuA
OTtBer

3.5 Cmenennasn, nokazamenvnasa u jocapugmuueckan Gynkyuu

(OK 01, OK 02, OK 03, OK 06.)

Teopernyeckne BONPOCHI:
Cdhopmynupyiite onpeneneHne CTeNeHHON () yHKITHH.
[Tepeuncnure cBOICTBa CTETIEHHOW PYHKITUU
Cdhopmynupyiite onpeneneHre noka3aTenbHON (HyHKIUH.
[Tepeuncnure cBOICTBA MOKa3aTeNbHOU PYHKIIUU
Cdhopmymupyiite onpenenenue gorapuGMuaeckoi GyHKIUN.

akrwdPE
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[lepeuncaure cBoiicTBa Jorapu(pMUIecKoi GpyHKIHH.

[Iponomxkute onpenenenue: «Jlorapudm — 3t10...».

Yemy paBeH jorapudm npousBeacHus?

Yemy paBeH Jorapugm 4acTHOTO?

10.  IIpuBeauTe mpuUMeEpHI JOTapu(PMUIECKON CIUPATU B IPUPOJIE U B OKPYKAIOIIEM MHpE.

©oo~Ne

11.  Ha 4ro HeoOX0aMMO 0OpaTUTh BHUMAHHUE MIPH PELIICHUN HPPALUOHATIBHOTO YPaBHEHHS
YETHOU CTeneHu?

12. UYemy paBeH KOpEHb YETHOW CTETEHU M3 OTpuIarenbpHoro yncna? [IpuBenure mpumep.

13. Uemy paBeH KOpPEHb HEUETHOW CTENeHM M3 OTpuuareiabHoro uucina? [lpuBenute
IpUMep.

14, Ha w4ro crouT oOpaTuTh BHUMaHUE MPH PEIICHUU JOrapuPMUUYECKUX U
MppalMOHANIbHBIX, IPOOHO-pAllMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB?

15. B uem 3akiiouaercs rpaduueckuil cnocod pemeHns ypaBHeHu .

KonTposbHas pabora
IlepBas yacthb
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeEen U3 Yemoipex nPeodioHceHHbIX.

1. (1 6amn) MesxIy KakuMH IBYMS HATYPAIbHBIME YHCIAMH HAXOMUTCS drcio 1197
A)19u20;b)2u3;B)18u 19;I") 3 u 4.

2. (1 6amn) Ha pucynke nzo0paxén rpaduk Gpynkuuu uga f(X)=a*. Haiinqure 3nauenue f(2).
YA |

51

flx)=a

eI X

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) Kakas u3 ¢hyHKIIMN BO3pacTalOT Ha BCEH 001acTH OnpeeieHus?
A) f(x)=logs x; B) f(x)=0,7%; B) fix)=x% TI') f(x)=log1 x.

2

4. (1 6amn) Vkaxute 06acTh onpeaeneHus Gpyakun f(x) = Ig 2XX+_73

A) (-7;1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); T') (-00; -7), (1,5; +o0).

Bropas yactb
Ilpu évinonnenuu 3ad0anuii 5-10 3anuwiume x00 pewieHusn u nOaIY4YeHHbLI OMaEem.

8 10 . 448
5. (2 6anna) Halinure 3Ha4eHUE BBIpaKEHUs 471177 44°,
6. (2 Gayna) CKONBKO LENbIX PELICHAI HMEET HepaBeHCTBO 1 <7*1<49?

7. (2 6anna) Haiiaure KopeHb ypaBHEHUS logs (4 +x) =2.
8. (2 Oamma)) PaccrosHme oT HaOmogarens, HaXOIALIErocs Ha HeOOJbHIONW BeIcoTE h
KUJIOMETPOB Haja 3eM€id, 10 HaOmoJaeMol UM JIMHUM TOPU30HTA  BBIYHCISAETCS IO

[ =+V2Rh _ .
hopmyie , tne R=6400 kM — paguyc 3emun. C Kakoil BBICOTHI TOPH3OHT BHJIEH Ha
paccrossuu 48 xunoMeTpoB? OTBET BBIpA3UTE B KWIOMETPAX.
9. (2 6annma) B xone pacmaga paJnoakTUBHOTO M30TOMA €r0 Macca YMEHBIIAETCS MO 3aKOHY

—t)T
m(t) =my-277,
rae Mo — HavajlbHagd Macca U30ToIa, — BpCMs, IpomieaAmece 0T Ha4aJIbHOI'O

MOMEHTa, | — nepuoA noaypacnazia. B HauanbHbII MOMEHT BpeMeHu Macca u3orona 184 mr. Ilepuon
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ero moJsypacmnaja coctaBisieT 7 MuH. Haiinure, yepe3 cKkoJIbko MHUHYT Macca M30Tomna OyAeT paBHA

23 wmr.

10. (2 6amuna) Haliaute 3HaueHue BolpaxkeHUsA logg 108 + logg 2

ITAJOHBLI OTBETOB:

Homep
3aJaHus

1 2 3 4 5 6 7 8 9 10

OtBer

3.6 nemenmut meopuu eepo;lmuocmeﬁ U Mamemamuyieckol CmamucmuKku

0.

1.
12.

SIBJICHUSIX.
13.
14.
15.
16.

RN R~wNE

(OK 01, OK 03, OK 04, OK 05, [IK 1.11)

TeopeTnyeckue BONpPOCHI:
[Tponomxute onpenenenue: «CinydaitHoe cOOBITHE — 3TO...». [IpuBeauTe Mpumep.
[IpuBenuTe mpuMep TO0CTOBEPHOTO COOBITHSI.
[IpuBeaute npumep HEBO3MOKHOTO COOBITHSI.
[Iponomxkute onpezaenenue: «BeposTHOCTH CIy4aitHOTO COOBITHS — 3TO. ...
ChopmynupyiiTe IpaBuiIO HaAXOXKICHUS CIIOKCHHS BEPOSITHOCTEH.
ChopmynupyiiTe IpaBuiIO YMHOKEHHS BEPOSITHOCTEH.
Kak naiitu cpeanee apudmeTrniaeckoe 4uciIoBoro psjaa’?
Kak HaiiTu Meanany 4nciioBOro psaa’?
Kax Bbrumncnsiercst pazmax 4nuciaoBoro psjaa?
Jli1g yero HyXHbBI AuarpamMmbl, rpaguku? [lepedncnurte BUAbI AUAarpaMM.
[IpuBeauTe mpuMepsl MPOSIBIICHUS 3aKOHA OOJIBIINX YHCE B IPUPOIHBIX SBICHUSIX.
[IpuBeauTe mpuMepsl MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX

YTo m3y4aeT cTaTUCTHKA?

[Iponomxute onpenenenue: «CoyeraHue — 370...».
[Iponomxute onpenenenue: «Pazmenienue — 310...».
[Iponomxute onpenenenue: «llepecTaHOBKH — 3TO...».

KourpoJnHas padora
IlepBast yacTh

IIpu pewwenuu 3a0anuit 1-4 3anumume npasuibHblil OMeen U3 Yemvlpex nPeod1oHceHHbIX

1.

(1 6annm) Kakux coObITHI He ObIBa€T B TEOPUHN BEPOSITHOCTEH?

A) cnyuaiinsie; b) Hecnyuaiinsie; B) nocroBepnsie; [') HEBO3MOXKHBIE.

2. (1 6amm) CoObITHE, KOTOpOE TMPH BBINOJHEHHUH OIMpPENETICHHON COBOKYMHOCTH YCIOBHIH,
00s13aTeNIbHO MTPOU30UIET - 3TO!

A) cnyuaitnoe; b) Hecnyuaiinoe; B) noctoBepHoe; I') HeBo3MOKHOE.

3. (1 6amn) BeposTHOCTh cydyaifHOTO COOBITHSI €CTh HEOTPUIIATEIHHOE YHUCIIO, 3aKIIOYCHHOE
MEXK]y YUCITaMHU:

A)Oul; B)0Ou100; B)-1u1;T)-100 u 100.

4. (1 6amn) I'pynnupoBka — 370...
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A) yrnopsaoueHre eIMHUI] COBOKYITHOCTHU TI0 MpHU3HaKy; b) pazOouenue eauHUI] COBOKYITHOCTH

HAa TPYIIIBI 110 TpU3HaKy; B) 0600menne eanHndHbIX haktoB; I') 0000ImeHne e IMHUYHBIX IPU3HAKOB.
Bropas yactb

Ilpu eévinonnenuu 3adanuii 5-10 3anuwiume x00 pewieHus u nOay4eHHbLIL OMEem.

5. (2 6ana) B oduice mu3aifHEPCKOTO areHTCTBA HAXOAATCS § TIOCETUTENICH KEHCKOTO TIojIa | 2
MYXCKOTO. OnpeaeuTh BEpOSATHOCTh TOTO, UTO MEPBBIM K KOHCYJIbTAHTY 0OpaTUTCS MY>XUIMHA.

6. (2 6amma) Ha xondepennuio npuexanu 2 ydeHbix u3 I'epmanum, 3 u3 Cepbum u 7 u3
[IBeitapun. Kaxxapliik ¥3 HUX JellaeT Ha KOH(GEpPEHIUMH OAWH JAoKian. Ilopsaok JIOoKIamoB
ompenensercs xepeObEBKoi. HaiinnTe BEpOSTHOCTD TOTO, UTO MATHIM OKAXKETCS JOKJIAI YI€HOTO U3
CepOun.

7. (2 6anmna) Mama, Tumyp, uana, Kocts u AHTOH Opocuiu xpebuit — KOMY JOCTaHETCS
IIPOEKT 1o 0hopMIIeHHIO cBaZeOHOro 3ana. Haiinure BeposSTHOCTH TOTO, YTO MPOEKT TOYHO HE OyAeT
BBITIOJTHATH AHTOH.

8. (2 6amra) B smuke Tpu KpacHBIX M TpU CHHUX (uromacTepa. droMacTepbl BEITACKUBAIOT 110
ouepenu B ciydailHOM mopsjke. KakoBa BepOSITHOCTh TOTO, YTO MEpBbIN pa3 cuHUil (iaomacrep
MOSIBUTCS] TPETHUM T10 CUETY?

9. (2 6anmna) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinute mony psana u
cpenHee apupMeTHIECKOE psija.

10. (2 6amma) Ilpu aHanM3e IEHOBBIX MPEIIOYTECHUH KIMEHTOB JM3AWHEPCKOTO areHTCTBA
MOJIy4€Hbl JJaHHbIE, MPEACTaBICHHbIE B TaONMLE: 10JI1 KIUEHTOB, MPUOOPETAIONMINX JU3aiHEPCKIE
YCIYyTH OAMHAKOBOTO HA3HAYEHU S, HO pa3IMYHOM 1eHbl. HailTu Moy ciiydailHOM BETMYMHBL. X — IIEHBI
MIPOJIaBaE€MBIX YCIIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
Pi 1/20 3/20 3/20 |8/20 |4/20 | 1/20

9TaJIOHBI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9 10
3a/1aHNuA
OtBer
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3. DoH OLIEHOYHBIX CPEICTB JIJIs1 pyOe:KHOro KOHTPOoJisi (o utoram 3.1 — 3.3)
(OK 01, OK 02, OK 03, OK 05, OK 06, IIK 1.11)

IlepBas yacThb
Ilpu pewenuu 3a0anuil 1-4 3anuniume npasuibHbLIl OMEEM U3 YemblPexX NPeoI0HCEHHDIX.

1. Hansl Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaTel UMeeT cepeanHa otpeska AB — Touka
M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) Ipsmere AB u CJI napamnensusie. Kakoe pacnonoxxenue umerot npsimbie AC u B/1?

A) mapannensHble; b) neprnenaukynspusle; B) ckpemupatores; [') nepecekatorcs.

3. (1 6amm) Kakue n3 GyHKINH ABIASIOTCS YETHBIMUA?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke wm3oOpaxen rpaduk npomsBognoit ¢yukmunm Y=f(X). IIpu kaxom
3HAYEHUH X QYHKIMS TPUHIUMAET CBOE HauOoJIblliee 3HaUeHHEe Ha oTpe3ke [-4; -2] ?

¥

N
o y=S1x)

=Y

T ol 1

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

Bropas yacrte

Ilpu svinoanenuu 3aoanuit 5-10 3anuwume x00 peuieHus u NOJIYYEeHHbLIL OMEem.

5. (2 6anna) Yepes xoHIbl oTpe3ka AB u ero cepennny M npoBeIeHBI IMapajuiebHbIE IPSIMBIC,
MEepEeCeKaroIe HEKOTOPYIO TIIOCKOCTh B Toukax A1, B1 m Mi1. Haiiqute muny otpeska MMy, eciu
oTpe3ok AB He nepecekaeT miockocTh u eciiu AA1=6 cm, BB1=4 cm.

6. (2 6amna) [dansr Touku A(6,7,8) , B(8,2,6). Haiinute qyuny Bektopa AB.

[

7. (2 6anna) Haiinure gl 2 ) " eem t€ 0 =0,5.

8. (2 6ama) MatepualibHas TOUKA JBHKETCS IPAMOJIMHEHHO 110 3aKoHy X(t)=t2-13t+23 (rme X —
paccTosiHue OT TOYKU OTcUeTa B MeTpax, t— Bpems B CeKyHIaX, U3MEPEHHOE ¢ Hauana qBUKeHus ). B
KaKO# MOMEHT BPEeMEHHU (B CEKYHJIaX) €€ CKOPOCTh ObliIa paBHa 3 M/c?

9. (2 6anna) Jlana dpynxims f(x)= 3x>+1. Uemy pasna F(1)?

10. (2 6anna) Pemmure ypaBHeHHe COSX=1. B oTBeT 3amuiinTe HAUMEHBIINN HEOTPHULIATEIBHBIN
KOpEHb.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHusA
OTtBer

I1l. OIMCAHUE OPI'AHU3ALIMU OLNEHUBAHMUS U ITIPABUJI OITPEJIEJIEHU A
PE3YJIbTATOB OLIEHUBAHMUSI.
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YpOBEeHb MOATOTOBKH OOYYAIOMIMXCS M0 Y4EOHOW TUCITUILUIMHE OIICHWBACTCA B Oayumax: «5»
(«OTIIMYHOR), «4» («XOPOILO0Y»), «3» («yIOBIETBOPUTEIBHOY), «2» («HEYIOBIETBOPUTEIILHOY).

Onenka «omauuno» - 00y4Jaromuics MOKa3bIBaeT MOJHBIE U INTyOOKHE 3HaHUS IPOTrPaMMHOTO
Marepuana, JIOTUYHO M apryMEHTHpPOBAaHO OTBEYAET Ha IIOCTABJIECHHBIM BONIPOC, a TaKXKe
JIOTIOJTHUTEJIbHBIE BOIIPOCHI, TOKA3bIBAET BHICOKUI YPOBEHb TEOPETUUYECKUX 3HaHUU. [IpakTudeckyro
yacTh BbInoyHAeT Ha 100%.

OneHka «xopouio» - 00y4Jaroluics MOKa3bIBAET MTYOOKHE 3HAHUS IPOIPaMMHOT0 MaTepuara,
IPaMOTHO €ro M3J1araeT, JOCTAaTOYHO MOJIHO OTBEYAET Ha MOCTABJIEHHBIN BONPOC U AONOJHUTENIbHBIE
BOIIPOCHI, yMeN0 (OpMYyJIupyeT BbIBOJbI. B TOoXe Bpems NpU OTBETE JIOIYCKAET HECYILECTBEHHBIE
norpeurHocTy. Ilpaktudeckyro yactb BemoasieT Ha 90%-80%.

OreHKa «y0os1emeopumensHoy - 00yJaroUiCs MOKAa3bIBAET IOCTATOYHBIE, HO HE TITyOOKHe
3HAHMS IPOrPAaMMHOTO MaTepHualia; IpU OTBETE HE JOMYCKaeT rpyObIX OMIMOOK WM MPOTUBOPEUHIA,
0JIHAaKO B (JOPMYJIMPOBAHUHU OTBETA OTCYTCTBYET JTOJDKHAS CBSI3b MEXK/1y aHAIU30M, apryMeHTaluei u
BbIBOIaMHU. [ moTydeHus IpaBUJILHOTO OTBETa TpeOyeTcs yTouHsomue Bonpockl. [IpakTudyeckyro
9acTh BeITIOJHSET Ha 70%-60%.

OueHka «reyoosnemeopumenbHoy - 00ydaroUIUiics OKa3bIBaeT HEAOCTATOYHbIE 3HAHUS
MIPOrpaMMHOTO MaTepuaia, He CIocoOeH apryMEeHTHPOBAHO U MOCIIEI0BATEeNILHO €ro U3Jlararhb,
JOTTyCKaeTcsi rpyOble OIMUOKY B OTBETAX, HEIIPABUIIBHO OTBEYAET HA MOCTABJIECHHBIA BOMPOC WU
3aTpyaHseTcs ¢ oTBeToM. [IpakTrueckyto yacTh BbINoiHsAET Ha MeHee 50%.

Ok3aMeH M0 Yy4eOHOM AMCLUMILIMHE MPOBOJUTCS B IMEPHOJ SK3aMEHAI[MOHHBIX CECCHil,
YCTAaHOBJICHHBIX KaJIEHAAPHBIM Y4eOHBIM TIpadukoM. DK3aMeH NpPUHUMAeTCs MpenojaBaTelsiMu,
KOTOpPBIE POBOAMIIM 3aHATHUS 110 JaHHOW y4eOHON AUCLUIUINHE.

Bo Bpems sk3ameHa y4eOHOM TUCITUTIIIMHE TOTYCKASTCsl MCIIOJIb30BAHUE HATIISTHBIX TTOCOOUIA,
WH(POPMAITMOHHO-CTIPABOYHBIX MAaTE€pUAJIOB B BHIC TaOJMI] W CXEM, IEpeYeHb KOTOPBIX 3apaHee
perilaMeHTHPYETCS.

V. KOMIIJIEKT OIEHOYHbIX CPEICTB JJIA 9K3AMEHA 11(0)
OBIIEOBPA3OBATEJLHOM YYEBHOM JUCHUILIMHE: «<MATEMATHKA»

Koa u HanmeHnoBanue popMupyeMbIX
KOMIIeTeHIIU

Kpurtepuu ouenku

OK 01.

Bri6bupaTh crioco0b1 pemnieHus 3aaaq
npoeccuOHABHOM AesTeNbHOCTH
NPUMEHHUTEIBHO K PA3IIMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA
MOMCKA, aHAJIM3a ¥ UHTEPIIpEeTalun
nHpopMaIuu, 1 HPOPMAIMOHHBIE
TEXHOJIOTMH JJIs BBHITOJIHEHHUS 3a7a4
npodecCHOHANBHON A TEIbHOCTH

OK 05. Ocy1iecTBisITh YCTHYIO U
MUCbMEHHYIO0 KOMMYHHUKAIHIO Ha
rocyAapCcTBEHHOM si3bike Poccuiickoit

- YPOBEHH OCBOEHHUSI CTYZICHTOM MaTepHaa,
MIPEyCMOTPEHHOT O yIeOHOM
MIPOrPaMMOii IO y4eOHOH UCIUTIIIMHE;

- TCOPCTUYICCKUC 3HAHUA ITPU BbITIOJIHCHUH
MMPAKTUYICCKUX 3aJa4;

- YPOBCHL O6OCHOBaHHOCTI/I, YCTKOCTH, KPAaTKOCTHU
H3JIOKCHUS OTBCTA IIPpU CO6J'IIO,Z[6HI/II/I IIpuHOHUIIa
IMMOJIHOTHI €TI0 COACPIKAHUA.
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denepanuu ¢ y4eTOM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOT'O KOHTEKCTa

YciaoBus BLINOJHEHNS 3aaHUA

1. MecTo BBHITIONTHEHUS 3a/JaHUs: KAOWHET MaTeMaTuKU

2. MakcuManbHOe BpeMsl BBITTOTHEHUS 3aaanusi: 90 MuUHyT

3. Bol MOkeTe BOCIIOIB30BaThCS: TAONIUIAMH paIMaHHON MEPBI OCHOBHBIX YTJIOB B TPUTOHOMETPUH, TaOIULIAMH
MPOU3BOHBIX, TAOIUIIAMH ITEPBOOOPA3HBIX.

Ha BpimonHeHWe MNHCHMEHHOW 5SK3aMEHAIIMOHHOW padOThl IO MaTeMaThke Jaercs 2
akagemudeckux daca (90 MuHYT).

DK3aMeHaIMoHHas pabdoTa COCTOUT UX 2-X YacTei: 00s13aTeIbHOM U TOTIOJIHUTEITLHOM.

OO0si3atenbHasi  4YacTh  COJEPKHUT  3aJaHUS MHUHUMAQIBHOTO  00s13aT€TLHOTO  YPOBHS,
JOTIOJTHUTEIIBHAS YacTh — 00JIee CIIOKHBIE 3a/JaHus.

[Ipu BeIONTHEHWM 3a7aHUN 00s3aTEIBLHON YacTh TpeOyeTcs MPEeACTaBUTh XOJ PEIICHUS H
yKa3aTh MOJIYYCHHBIH OTBET. 3a MPaBUJIHLHOE BBITIOJTHEHHE JIFOOOTO 3a/IlaHus U3 00sS3aTeIbHOW YacTh
oOyJaroruiicss mosiydaer ofuH Oawr. [lpu BBIONMHEHWM 3aJaHUs W3 JOMOJHHUTEIBHONW YacTh
HEOO0XO0MMO TIOJIPOOHO OMHCAaTh XOJ PEeIIeHUs W JaTh OTBET. [IpaBMIBbHOE BBIMOJTHEHUE 3aTaHUMN
JOTIOJTHUTEIFHOM YacTh olleHuBaeTcs 3 O6amiamu win 1-2 6amiamMu 3a YaCTUYHOE PEIICHHE.

bannel, noay4deHHbIE 32 BCE BBIITOJIHEHHBIE 3a/IaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemkKu no NAMUOANTLHOU cUCHEME

Ommemka Yucno o6annos,
Heo0xo00umoe 0151 NOJIYYeHUs OMMEmKuU
«3» (y008.) 6-9
«4» (xopouio) 10-13
(He MeHee 00H020 3a0aHus U3 OONOJHUMENbHOU Yacmit)
«5» (omauyro) bonee 16
(He MeHee 08yX 3a0aHull U3 OONOJIHUMENLHOU YACmU)

IK3amenauuonHble 3A0AHUA RO MAMEMAmMUKe
Oo0sa3aTeapHAA YACTh
IIpu BbinoiHeHuu 3aganuii 1-12 3anummTe X0 pelieHUs U MOJYYCeHHbIH OTBeET.
1. (OK 01) (1 6ann) Beraucnure: 2sin(w/6)+2cos(n/3)
2. (OK 01), (1 6ann) Ha pucyHke >XMpHBIMH

un
=]

n i

TOYKaMH IMOKAa3aHO CYTOYHOC KOJIMYCCTBO OCAIKOB,

BbITIaAaBIIKX B Dnucte ¢ 7 1o 18 aexabps 2001 roaa.
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BEPTUKAIIN — KOJIMYECTBO OCAIKOB, BBIIIABIINX B

=l
==
| =T
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HarjsiaHOCTH JKUPHBIC TOYKHU Ha PUCYHKC

"1
"y
-

coequHeHbl JuHMEH. OrmpenenuTe MO PUCYHKY,
CKOJIBKO JIHE BhIMajano Oosee 2 MHIJUIMMETPOB
0CaJKOB?

3. (OK 01), (1 6ann) CromMoCTh YCIYT YacTHOTO Iu3aiftHepa Bo3pocia Ha 10%.
OnpenenuTtpb, CKOJIBKO CTOMIIM YCIYTH JU3aiiHepa 0 M0JIOPOKaHUS, €CIIHU MOCIIe KIUEHT
sarmatit 55000py6?
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4, (OK 02), (1 6ann) Ha tapenke 16 mupokkoB: 7 ¢ pbiOOii, 5 ¢ BapeHbeM U 4 C BUIITHEH.
HOns nayraa BeIOMpaeT ouH MUpoKoK. Haliaure BEpOsITHOCTH TOTO, YTO OH OKAXKETCS C
BUIIHEH.

5. (OK 02), (1 6ann) Haiinute 3HaueHue Boipaxenus 10922 + logz 32

6. OK 05, (1 6ann) Haiimute KOpeHb YpaBHEHHUS 7-6x=7.
1. (OK 05)(I 6ann) Pemmute nHepaBenctso 25> > 64. B oTBeT 3anuIINTe HaUMEHbIIEE
MOJIOKUTEITHHOE YUCIIO.

x+2 l
8. (OK 01) (1 6ann) Haitnute KOpeHb ypaBHEHHUS -2 4
9. (OK 01), (I 6ann) Hatigure npou3BoAHYIO GYHKIHU B TOUKe X=0: y = > X x4+ T7x-1
10. (OK 01), (1 6ann) Kactpromns, odopmiIeHHAs 1O HHJIHBHJIy&HBiIOMy 3aKa3y, UMeeT

dbopmy mmnunzapa. Beicota kactpromm 35 oM, amametp ocHoBaHus 20 cMm. Paccuuraiite
BMECTHMOCTbH JJAHHOU MOCYIbI, EJICHHYIO Ha TT.

JlonmoJHUTENbHAS YACTh
Ilpu eévinonnenuu 3a0anuii 13-16 3anuwiume x00 peuieHus u NOaAYUeHHBLIL OMEEM
11. (OK01), (3 6anra) Beraucnure mioIiaas yaacTka CTOJIa, OTBEICHHOTO TS TIPE3eHTAIlNN

JIEKAPCTBEHHBIX PACTEHUM, IEPUMETP KOTOPOTO OTPAHUYMBAIOT JIMHUU

y=x2-2X-2 u y=-X*+2. Beimonuure yeprex. OTBET HaiiTe B KBAAPATHBIX METPAX.
12. (OK 01), (3 6anna) Pemmre ypaBHeHne sin’X - 25inx=0. B oTBeT 3anummTe KOIMYECTBO

peLICHUH, MPUHAUISKAIINX TPOMEXYTKY [0; 47T.]

13. (OK 01) (3 6anna) 3aka3 Ha 126 ymakoBOK JI€KapCTB MEPBbIi MPOBU30P BBIMOJIHSIET HA 5

yacoB ObIcTpee, 4eM BTOpod. CKOJIBKO YMaKOBOK 3a 4Yac WM3TOTaBIWBACT IMEPBBIN MPOBHU30D, €CIH
M3BECTHO, YTO OH 32 YaC MOXKET MPUTOTOBUTH HA 5 YIAKOBOK O0JIbIIIE BTOPOTO?

ITaJIOHLI OTBETOB:

Homep
3aiaHus

1

2

3

10

11

12

13

OTtBer
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