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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

1.1. O0sacTh NpUMeEHEHUs

DOoH/J| OLIEHOYHBIX CPEACTB MPEIHAZHAYCH ISl OLIEHUBAHUS 3HAHHWI, YMEHUH, YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIMA CTYJEHTOB, OOyd4aromuxcs mo crnenuaibHoctH 29.02.10
KoHcTpynpoBaHue, MOAEIMPOBAHME M TEXHOJIOTMS  WM3IOTOBIEHUS  W3JEIUN  JIETKOU
MIPOMBINIICHHOCTH (110 BUAaM) 1o yueonoi aucuummae OJ[.07 Maremaruka.

®OC cocrasnen Ha ocHoBe PI'OC u paboueit mporpaMmbl AUCIUTUIINHBL.

[IpomexyTouHas arrecranusi 1Mo y4eOHOM IUCIUIUIMHE MpeaycMoTpeHa B ¢opme
HK3aMEHAC BBICTABICHMEM OTMETKHU [0 CUCTEME «OTJIMYHO, XOPOIIO, YJIOBJIETBOPUTEIBHO,
HEY/I0BJIETBOPUTEIIBHO.

1.2.Ilnanupyembie pe3yabTaTbl OCBOEHH S AUCHUIIIHHBI

Ocoboe 3HaueHHe AMCLUIUIMHA MMeeT NpU (OPMHPOBAHMU M PA3BUTUU OOILUX U
npodeccuoHaNbHBIX KoMIeTeHIUH B cooTBeTcTBUU ¢ PI'OC:

OK 01. BeiOuparp crocoObl peuieHus 3azad Npo(ecCHOHANBbHOM AeATeIbHOCTH
NPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM.

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEACTBA IOUCKA, aHAIM3a M MHTEPIpPETAlUuu
uHpopMannu, ¥ UHPOPMAITMOHHBIC TEXHOJIOTUHU ISl BBIMOJHEHUS 3a7ad MpoecCHOHATBHON
JESATEIIBHOCTH.

OK 03. IlmanupoBaTh UM peanu30BbIBaTH COOCTBEHHOE NPO(ECCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE, MPEIIPUHUMATENbCKYIO NESATEIbHOCTh B IpodeccuoHanbHOU cdepe,
UCTIOJIF30BaTh 3HAHUS 10 MPAaBOBOM M (PMHAHCOBOH T'PAMOTHOCTH B PA3JIMYHBIX KHU3HEHHBIX
CUTYaLUsX;

OK 04. D¢pdexTnBHO B3auMOJIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHJIE.

[Tpodeccnonanbubie komnereHUUuB coorBeTcTBHM ¢ PI'OC CIIO:

[1K 2.1. BeImomaHATh 4epTeku 0a30BbIX KOHCTPYKIIMM U3ACIIUMA.

B pamkax mporpammbl  00mieoOpa3zoBaTelbHOM — TUCHMIUIMHBI — OCBAaWBAIOTCS
JMYHOCTHBIE, METAIlpeIMETHbIE U IPEIMETHbIE PE3yJbTaThl B COOTBETCTBUU C TPEOOBaHUSIMU
®I'OC cpennero o61ero oopazoBaHusl.

[lnanupyemble  pe3yiabTaTbl  OCBOGHUS  JUCHUIUIUHBL  JU4YHOCTHBIE  (JIP),
metamnpenmerHosie (MP), npeamerHsbie 11 6a3o0Boro ypoBHs uzyuenus (I1P).

JIMYHOCTHBIE BKIIIOYAIOT:

JIP 05. CpopmupoBaHHOCTH OCHOB CAaMOPA3BUTHUS U CAMOBOCIIUTAHHS B COOTBETCTBUU
¢ 0O0IIeyeNIOBEYECKUMHU LIEHHOCTSIMH W HJiealaMH TPakJaHCKOro OOINECTBa; T'OTOBHOCTb M
CIOCOOHOCTB K CAMOCTOSITETIHHOM, TBOPYECKON M OTBETCTBEHHOM NIEATETHHOCTH.

JIP 07. HaBbIKM COTpYIHHYECTBA CO CBEPCTHUKAMHM, JETBMH MIAJIIEr0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOUW, Y4eOHO-MCCIIeI0BATEIbCKOM,
IPOEKTHOHN U JPYTrUX BUAAX JEATETBHOCTH.

JIP  08. HpaBcTBeHHOE CO3HaHME W TIOBEACHUE HA OCHOBE  YCBOEHHUS
00111e4eNT0BEYECKIX [IEHHOCTEH.

JIP 09. T'oTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOpPa30BaHUIO,
Ha TMPOTSHKEHUU BCEW >KM3HM; CO3HATENbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON U 0OIIIECTBEHHON JeATEILHOCTH.

JIP 13. Oco3naHHbIil BeIOOp Oyaymied mpodeccud M BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATBHON JEATEIPHOCTH Kak
BO3MOXXHOCTH  YYacTHsl B  pEIICHUH  JIMYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX,
001IeHaIIMOHATILHBIX TTPOOJIEM.



JIP 14. CdopMHPOBaHHOCTh 3KOJOTHUYECKOTO MBIIUICHUS, MMOHUMAHUS BIMSIHUSA
COLMAJIBHO-9KOHOMHYECKUX MPOLECCOB HAa COCTOSHUE INPUPOAHOM M COLMAIBHOW Cpembl;
IIPUOOPETEHHUE OIBITA FKOJIOTO-HANPABICHHON AESITEIbHOCTH.

MeranpeameTHslie:

MP 01. CamoctosarenbHo (GOopMyIHpOBaTH M aKTyaJU3HpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcranaBiauBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAaHMS JJIsI CPABHEHHS,
KJIaCCU(UKALUU U O0OOIICHHUS.

MP 03. Onpenenarb 1Heiau ACATEIbHOCTH, 3aJaBaTh INapaMETpbl U KPUTEPUU HUX
JIOCTUKEHUS.

MP 04. BbIsIBASITh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX.

MP 06. Bnaners HaBbIKaMU yu4eOHO-HCCIIEIOBATEIBCKON U MTPOEKTHON JEeSTEIbHOCTH,
HaBBIKAMU pa3perieHust npooiem.

MP 07. CiocoOHOCTb U TOTOBHOCTb K CAMOCTOSITEIBHOMY IIOUCKY METOJOB PELIECHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB [TO3HAHMSL.

MP 08. OBnaneHue BuAaMU JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAllMK, TPEOOpPa30BaHUI0 U MPUMEHEHHUIO B Pa3jIMYHbIX YU4EOHBIX CUTyalHsX, B TOM
YHClIe IPU CO3JaHUH YU€OHBIX U COL[MAJIbHBIX IPOEKTOB.

MP 09. ®opmupoBaHHe HAy4YHOIO THUIA MBIIUICHUS, BJIAJACHUE HAay4YHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATUSIMHU U METOJIaMHU.

MP 11. BbIgBIsATh NPUYMHHO-CIEICTBEHHBIE CBA3M M aKTyaJU3MpOBaTh 3ajavy,
BbIIBUTAaTh TUIIOTE3y €€ pEelICHUs, HaXOJUTb apryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPKJICHU, 3a1aBaTh apaMeTPbl U KPUTEPUH PELICHUS.

[Ipenmernbie:

[P 01. Brnagerp mMeTogamMu J10Ka3aTeabCTB, alTOPUTMAMM pEIICHUs 3a/ay; YMEHHE
(bopMynHpOBaTh ONpEEIICHUS], aKCHOMBI M TEOPEMBI, TPUMEHATh UX, TPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXJIeHHs B XOJI€ pEIIEHUs 3a/1a4.

ITP 02. YMmerb onepupoBaTh MOHATHSAMU: CTENEHb YMCIIA, JOTapu(M 4YuCla; yMEHUE
BBIMIOJHATh BBIUMCIEHHE 3HAUYEHUH U TpeoOpa3oBaHMsI BBIPAKEHUM CO CTENEHSIMU U
Jorapupmamu, npeodpa3oBaHus IPOOHO-pAIMOHATIBHBIX BBIPAKEHUH.

[P 03. VYwmerr omepupoBaThb MOHATHSMH: palMOHANbHbIE, HPPALUOHAIIBHBIEC,
NoKa3aTejbHble, CTENEHHble, JIorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI.

I[IP 04. VYmerp onepupoBaThb NOHATHAMM: (YHKLUS, HENpepbiBHAA (QYHKIHNA,
IIPOM3BOJHAs, MEpPBOOOpa3Has, OIpENeJeHHbIH MHTErpajg; yMEHHE HaXOAWTh IPOU3BOIHbBIC
AJIEMEHTApHBIX (DYHKIMHA, UCIONB3Ysl CIPaBOYHBIE MaTepHaibl; HCCIEN0BaTh B IMPOCTEHUIIMX
cIy4asix B (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJNbIIME M HAaWMEHBIINE 3HAYCHUS
¢ynkuuit; CTpouTh rpaduku MHOTOUWIEHOB C MCIOJIb30BAHMEM ammapara MaTeMaTH4ecKOTro
aHaJIM3a; MPUMEHATh MPOU3BOJHYIO IMPH PEUIeHUM 3a/Jad Ha JIBIKEHHUE, peliaTh MPaKkTUKO-
OpPUEHTHPOBAHHBIE 33/1a4M Ha HauOOJbIIME M HAaUMEHbIINE 3HAYCHMs, Ha HaXOXJEHHUE IYyTH,
CKOPOCTH M YCKOPEHHUSI.

[P 05. YMenue onepupoBaTh MOHATHAMHU: pallMOHANIbHAS (DYHKIMS, MOKa3aTebHAs
byHKIMSA, cTeneHHas QYHKIMs, jJorapudmuueckas GyHKIUS, TPUTOHOMETpUUECKHe (QYyHKIUH,
oOparHble (DYHKIMM; YMEHHE CTPOUTh Ipa(UKH M3YYEHHBIX (DYHKIMH, UCIIONB30BaTh IpapuKu
IIPU U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIIEHUH 3a7a4 U3 APYTUX Y4eOHbIX MIPEIMETOB
¥ 33/1a4 U3 peajbHOM JKU3HU; BRIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH MEX1Y BETUYNHAMH.

[IP 06. YMmeHnue pemarh TEKCTOBbIE 3aJjaud pa3IUYHbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, 0JIM U YaCTH, HA BUKEHUE, pabOTy, CTOMMOCTh TOBApPOB M YCIYT, HAJIOTH, 3a/lauu
U3 00JIaCTH YNpPABICHMS JIMYHBIMM M CEeMEHHBIMM (UMHAHCAMH); COCTABIIATh BBIPAXKEHU,
YPaBHEHHUs, HEPABEHCTBA M HUX CHCTEMbI IO YCJIOBHIO 3ajaud, HCCIIENOBAaTh IIOJy4YEHHBIE
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pELICHNS U OLIEHUBATh MPABIONOI00HOCTh PE3yJIbTAaTOB.

I[P 07. Ymenue omepupoBaTh HMOHATHSMHU: cpeaHee apudMeTHYecKoe, MeIuaHa,
HauOoJbIlleE M HAUMEHbIIEE 3HAYEHMs, pa3Max, JUCHEPCHUs, CTAHJAPTHOE OTKJIOHEHHUE
YHICJIOBOrO Habopa; yMEHHE M3BJIEKATh, HHTEPIPETUPOBATH UH(OPMALIHIO, IPEACTABIECHHYIO B
TabnuIax, Ha JuarpaMmax, Tpadukax, OTPAKAIOIIYI0 CBOWCTBA pEaJbHBIX IPOIECCOB H
SBJICHUH; NPEACTaBIATh HHPOPMALMUIO C [OMOINBIO TalOJIMIl M JuarpaMM; HcCiIeI0BaTh
CTaTUCTHUYECKUE JAHHbIC, B TOM YHCJIE C MPUMEHEHUEM Ipa)uIeCKUX METOJOB U 3JEKTPOHHBIX
CPEJICTB.

[TP 08. YMeHue onepupoBaTh MOHATUSAMHU: CIyYalHBIN ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMEHHME BBIUUCIATh BEPOSTHOCTH C MCIOJb30BaHUEM
rpadU4ecKux METOJOB; NPUMEHSTh (OPMYJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (akThl U (OPMYJIbl IPU PELICHUM 3a/1a4; OLIEHUBATh BEPOSTHOCTh PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4aliHbIMU BEJIMUYMHAMU; YMEHUE IPUBOIAUTH IIPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YMCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX.

I[P 09. VYmenue onepupoBaTh TMOHATHSAMHU: TOYKA, TMpsiMas, IJIOCKOCTh, B
IIPOCTPAHCTBO,  JIBYIPAaHHBIA  yroJl, CKpEIUMBAIOIIMECS NpsSMblE, MAapaUIEIbHOCTh U
HNEPHEHAUKYIIIPHOCTD MPAMBIX M IUIOCKOCTEH, YroJl MEXAY NMPAMBIMH, YIOJI MEXAY NPAMOUA U
IUIOCKOCTBIO, YrOJl MEXIYy IIOCKOCTSIMH, PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PacCTOSHUE
MEXIY NPSMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCII0JIB30BATh IIPU PEILICHNH 3a/1a4
u3ydyeHHble (akThl MU TEOpeMbl IUIAHUMETPUHU; YMEHHUE OLEHHBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIoILEro MUpA.

ITP 10. YMmenue onepupoBarh NOHATUAMHU: MHOIOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapaienenurnes, mpu3Ma, MupamMmu/a, GUrypa v moBEpXHOCTh BPAIICHUS, IIHIIUHJIP, KOHYC,
map, cdepa, cedyeHus (Urypbl BpalleHus, IUIOCKOCTh, Kacarouasics chepbl, HUINHAPA, KOHYCA;
IUIOINAAb TIOBEPXHOCTH THPAMHIIBI, MPHU3MBI, KOHYCa, HWIMHJIpA, IIapa; YMEHHE H300pakaTh
MHOIOTPaHHUKU W IOBEPXHOCTH BpAILECHUSA, MX CEUYEHUS OT PYKH, C IOMOILBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE PAaclO3HAaBAaThb CHMMETPUIO B MPOCTPAHCTBE;
YMEHHUE PacO3HaBaTh NIPAaBUIBLHBIE MHOTOTPAHHUKH.

ITP 11. YMenue onepupoBaTh NOHITUSIMM: JBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE
¢Gurypel B MPOCTPAHCTBE; HCIOJIB30BAaTh OTHOLICHHE IUIONIA/EeH IMOBEpXHOCTEH M 0OBEMOB
NMOI0OHBIX (PUTYp MpHU pelIeHUH 3a/1a4.

[P 12. YMeHHe BBIUUCIATH T'€OMETPHUUECKHE BEJIMYMHBI (AJIMHA, Yroj, IJIOLIajb,
00beM, MII0Iab TOBEPXHOCTH ), UCIIOJIb3Ys U3yUeHHBIE (DOPMYIIBI U METO/BI.

ITP 13. YmeHue omnepupoBaThb NOHATHUAMU: HPSIMOYTOJIbHAs CUCTEMAa KOOPJAMHAT,
KOOPJIMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE IPOU3BEIACHUE, YIOJI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOPA HA YHUCIO; HAXOAWUTH C IIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKTY JIBYMS TOUKaAMHU.

[P 14. YmMeHue BBIOMpATh MOAXOMALINN W3YYEHHBIH METOJ JUIS pelIeHHs 3a7aud,
pacrno3HaBaThb MaTeMaTHueckue (akThl U MaTeMaTH4YeCKHe MOJeNH B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE IPHUBOJUTH INPUMEPhl MaTEMaTUYECKHX
OTKpBITHI Poccniickoil 1 MEPOBOM MaTEMaTUYECKON HAYKH.

1.3. ®opMbl KOHTPOJISA M OLICHUBAHUS

[IpenmeTroM OIEHKH CIYKUT CHOPMHUPOBAHHOCTH OOMIMX M MpodeccHoHATbHBIX
KOMIIETECHITNH.
Tabnuma 1 KoHTpousb 1 olleHKa OCBOCHHS Y4eOHOM TUCITUILIMHEI 110 TeMaM (pasjienam)

OneMeHT DOPMBIKOHTPOJISI M OLICHUBAHUS

y4eOHOM TeKyIuiKOHTPOIIb ITpoMexyTouHasiaTTeCcTaIMsI

JAUCHUIUTIHBI Mertoap! OLICHKN IIposepsiemsbie Meroasionienk | IIpoBepsiembie
(3anonnsemcs 6 IIK, OK, V, 3 n IIK, OK, V, 3
coomeemcmeu ¢ (Onst (Ons
paszoenom 4 pabouei | obweobpazosamenvi obweobpazoeam
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npoCpamMMmbl) bIX E/IbHbIX
oucyunaun OK, JI, M, oucyunaun OK,
1) JIL M, 1T)
Pasznen 1. IloBTopeHne Kypca MaTeEMaTUKA OCHOBHOM IIKOJIBI Koumponvuas OK 01
Tema 1.1 [IpakTuueckas OK 01, 02, 03, 04 paboma, OK 02
Henu u 3agaun | pabora Nel. Ilenu u Ox3amen OK 03
MaTeMaTHUKH 3aJa4¥ MaTeMaTHUKU JIP 05, 07, 08, 09 OK 04
IIPU OCBOCHUU MIPU OCBOCHUU MP 01, 02, 03, 07, 09,
CIIEIMAJIBHOCTA | CIEHAILHOCTHU 11 IIK 2.1
Tema 1.2 [IpakTudeckas ITP 01, 02, 06, 09, 12,
Yucna u pa6ota Ne2. Uucna u 14 JIP 05
BBIUKCIICHHS. BBIUKCIICHHS. JIP 07
Bripaxenus u Bripaxenus u JIP 08
npeo6pa3oBanHys | IPeoOpPa3OBAHMUS. JIP 09
. [IporeHTHBIE JIP 13
[IpoueHTHBIEBBI | BBIYMCIICHUS. JIP 14
YUCIICHHS MP 01
Tema 1.3 [IpakTuueckas MP 02
YpaBHeHus U pabota Ne3. MP 03
HEPaBEHCTBA. YpaBHEHUA U MP 04
Cucremsl HEpaBEHCTBA. MP 06
YPABHEHUH U Cucremsl MP 07
HEPABCHCTB YPAaBHEHUH U MP 08
HEPaBEHCTB. MP 09
Tema 1.4 [IpakTuueckas MP 11
OyHKIUH: pabota Ne4. 1P 01
JIMHENHas, DyHKIUU: 1P 02
oOpatHas TUHEeWHas1, o0paTHas 1P 03
MPOIOPIIUOHANB | TPOTIOPIIMOHAIEHOC 1P 04
HOCTb, Th, KBaJ[paTUYHAS 1P 05
KBaJIpaTHyHast dhyHKIHSA 1IP 06
dyHKIHS 1P 07
Tema 1.5 TTpakTHyecKas OK 01, 02, 03, 04 11P 08
I'eomerpusiHamn | pabora Ne5. MK 2.1 1P 09
OCKOCTH I'eomeTpus Ha 1p 10
ITOCKOCTH JIP 05, 07, 08, 09 1P 1l
MP 01, 02, 03, 07, 09, 1P 12
11 1P 13
TP 01, 02, 06, 09, 12, 1P 14
14
Tema 1.6 [IpakTuueckas OK 01, 02, 03, 04
BxonHasikonTpo | pabora Ne6. JIP 05, 07, 08, 09
JIpHaspadoTa Bxognas MP 01, 02, 03, 07, 09,
KOHTpPOJIbHAs 11
pabota IIP 01, 02, 06, 09, 12,
14
Pasznen 2. OcHOBBI TpUroHOMETpHUH. TpUTOHOMETpPHUUYECKUE
GyHKIMH
Tema 2.1 YcrHBIOTPOC OK 01, 02, 03, 04
Tpuronomerpuu | CobecenoBanue JIP 05, 07, 08, 09
eckue QyHKITII MP 01, 02, 03, 06, 07,
MIPOU3BOIIEHOTO 08, 09
yIJIa, Yucaa. IIP 01, 02, 03, 05, 14

Pagnannas n
rpamycHas Mepa
yria




Tema 2.2 [IpakTnueckas

OcHOBHEIE pabota Ne7.

TpuroHomeTpud | OCHOBHBIE

ecKue TPUTOHOMETPUYECKU

TOXKAECTBA. € TOXXIECTBa.

Dopmynbl Dopmynbl

NpUBEACHUS NpUBEACHUS

Tema 2.3 YcrHeriionpoc

Cunyc,

KOCHHYC,

TaHTe€HC CYMMBI

U Pa3HOCTH

JBYX yIJIOB.

DOpMyIIBIIBOIH

OroapryMeHra

Tema 2.4 IIpakTuueckas

Dopmymsl pabota Ne§.

IIOJIOBUHHOI'O DopMyibl

yraa. @opMysbl | MOJIOBUHHOTO yIJa.

MOHW>KCHUS Dopmynbl

CTETNeHH TOHW)KEHUSI CTETIEHH

Tema 2.5 YcrHbritonpoc

Tpuronomerpuu | CobecenoBanue

eckre QyHKIIHH,

UX CBOWCTBA U

rpaduKu

Tema 2.6 VYcerHbiiionpoc

[IpeobpazoBanu

e rpaukoB

TPUTOHOMETPUY

eckux pyHKIui

Tema 2.7 IIpakTuueckas

Ornucanvie paboTa Ne9.

npousBoAcTBeH | OnmcaHue

HBIX [IPOLIECCOB | MPOM3BOACTBEHHBIX

C TIOMOIIIBIO MIPOLIECCOB C

rpauKoB MOMOIIBIO TPaUKOB

GbyHKIHA dhyHKIII
[IpakTuueckas
pabora Nel0.
Onucanue
MIPOM3BOJCTBEHHBIX
MIPOIIECCOB C
MOMOIIBIO TpaprKOB
dyHKIHI

Tema 2.8 YcrHbIonpoc

OO6paTtHBIeTpHUTO

HOMETPHYECKHE

byHKIIH

Tema 2.9 YcTHEI ompoc

Mpocreiitmerp | CobecenoBanne

UTOHOMETPHUYEC

KHEypaBHEHUS

Tema 2.10 IIpakTruueckas

IIpocteitmmerp | padorta Nell.

uroHomerpuuec | Ilpocreiimme




KHEHEPaBEHCTBA | TPUTOHOMETPHUYECKH
€ HepaBEeHCTBA
Tema 2.11 YcrHBIHOTIpPOC
CHCTEeMBITPUTOH
OMETPUYECKUXY
paBHEHUM
Tema 2.12 IIpakTraeckast
KonrponbHas pabota
pabora mo Nel2.KontponbHas
pazneiny 2 pabota 1o pazaery 2
«OcHOBBI «OcHOBBI
TPUTOHOMETPHUH. | TPUTOHOMETPHH.
Tpuronomerpuu | TpuroHoMeTprU4eCK
eckrneDyHKIMI | me pyHKInm
Paznen 3. Crenenu u kopuu. CtenenHas QyHKINS
Tema 3.1 YcrHbriionpoc OK 01, 02, 03, 04
CreneHs. CobecenoBanne JIP 07, 08, 09
CsaoiicTBa MP 01, 02, 03, 06, 07
CTCTICHH C ITP 02, 03, 04, 05, 14
palroHaIbHBIM
1787}
JIECTBUTEIIbHBI
MU
MTOKAa3aTEeSIMH
Tema 3.2 VYerHbiionpoc
CreneHHble
(GYHKIMH, UX
CBONCTBa U
rpaduKu
Tema 3.3 YcrHbIiionpoc
ITonsitue kopHst | CoOecenoBanue
n-oi CTENEHU U3
JEUCTBUTEILHOT
0 YHcIa.
CBolicTBa KOpHS
n-oi CTENEHU
Tema 3.4 [IpakTrueckas
[MpeobpazoBanu | pabora Nel3.
eupparnonaneH | [IpeoOpasoBanne
BIXBBIPAXKCHUH UPpaOHATBHBIX
BBIPAKCHHUN
[IpakTnueckas
pabota Nel4.
[IpeobpazoBanue
WppaIMOHATBHBIX
BBIpaXCHHUI
Tema 3.5 IIpakTnueckas
Pemenue pabota Nel5.
uppauroHanbHel | Pemenue
X YpaBHEHHUU U WppaIMOHATBHBIX
HEPABEHCTB YPaBHEHUI U
HEPaBEHCTB
Tema 3.6 IIpakTnueckas
KonTponsHas pabota Nel6.
pabora Mo KontponbHas
pazzgeny 3 paborta o pasneny 3




«Crenenu u

«CtereHu u KOpHHU.

KOpHH. Crenernas
CreneHuas hyHKITHS
(GYHKITHS)
Paznen 4. IlokazatenbHasyHKUIUsS
Tema 4.1 YcrHBIHOTIPOC OK 01, 02, 03, 04
Tlokasarensnas | CoOecenoBaHue JIP 05, 07, 09
byHKIHS, e MP 01, 02, 06, 07, 09,
CBOMCTBA U 11
rpaduk ITP 01, 02, 03
Tema 4.2 IIpakTrueckast
Pemenue pabora Nel7.
MOKa3aTeNbHBIX | Pemrenune
YpaBHEHUH U IIOKA3aTEeIbHBIX
HEPaBEHCTB YpaBHEHUH H
HEPaBEHCTB
IIpakTuueckas
pabora Nel8.
Pemenune
MIOKA3aTEeIbHBIX
YpPaBHEHUH U
HEPaBEHCTB
Tema 4.3 [IpaxTHueckas
Cucremsbirokasza | padora Nel9.
TesNbHBIXypaBHE | CHCTEMBI
HUN [I0Ka3aTEJIbHBIX
ypaBHEHUI
Tema 4.4 IIpakTuueckas
KontponbHas pabora
pabora mo Ne20.KontponbHas
pazneny 4 pabota o pazneny 4
«IlokazarensHas | «I[lokazarenbHasdy
byHKIUS HKLIHS
Paznen 5. Jlorapudmel. JlorapudmudeckasiGyHKIus
Tema 5.1 IIpakTuueckas OK 01, 02, 03, 04
Jlorapudm pabota Ne21. JIP 05, 07, 09
qHCIa. Jlorapudm umcia. MP 01, 02, 04, 06, 07
CsolicTBa CsolicTBa I1P 01, 02, 03
norapuMoB norapuMoB
CobecenroBanue
Tema 5.2 YcrHbIiionpoc
Jlorapudmuueck | CobecenoBanue
ast QyHKIMS, ee
CBONCTBa
Tema 5.3 IIpakTraeckas
Pemenue pabota Ne22.
norapudmuueck | Pemenue
WX YpaBHEHUH U | JIOTapH(PMUYECKUX
HEPABEHCTB YPAaBHEHUI U
HEpaBEHCTB
CobecenoBanue
Tema 5.4 [IpakTudeckas
Cuctembuiorapn | pabora Ne23.
¢muueckuxypas | Cuctemsl
HEHUH! JoTapu(hMHIECKAX
ypaBHEHUH




Tema 5.5 [IpakTnueckas
Jlorapudmer B paboTa
MIPUPOIE U No24 Jlorapudmsl B
TEXHUKE NpUPOJE U TEXHUKE
TIpakTuueckas
pabora
Ne25.Jlorapucdmer B
pUPOJE U TEXHUKE
Tema 5.6 IIpakTrueckast
Kontponbaas pabota Ne26.
pabora mo Kontponbnas
pazzeny 5 pabota o pazaeny 5
«Jlorapudmer. «Jlorapudmer.
Jlorapudmuyeck | Jlorapudmudeckas
asihyHKIUS QyHKIUS
Pazgen 6. YpaBHEHUS U HEPABEHCTBA
Tema 6.1 IIpakTuueckas
PaBHOCHIIBHOCT | pabora Ne27.
b YPaBHEHUI U PaBHOCHIIBHOCTB
HEPaBEHCTB. YpaBHEHUH U
Oo6muemeTonslp | HepaBeHCTB. OOIIHEe
CIICHUS METO/IbI PEeIICHHUS
CobecenoBanue
Tema 6.2 IIpakTuueckas
I'padmaeckmit pabora Ne28.
MmeTox peuieHust | ['paduueckuii MmeTon
YpaBHEHUH, peLieHus
HEPaBEHCTB YpaBHEHUH,
HEPaBEHCTB
Tema 6.3 [IpakTuueckas
VYpaBHenus u pabota Ne29.

HEPABCHCTBA C

VYpaBHeHus u

MOJyJIeM HEPaBEHCTBA C
MOJYyJIEM

Tema 6.4 IIpakTuueckas

VYpaBHeHus u pabota Ne30.

HCPABCHCTBA C

YpaBHEHUA U

napameTpamu HEPaBEHCTBA C
napameTpaMu

Tema 6.5 [IpakTuueckas

TekcroBbie pabora Ne31.

3a1a4n TekcToBble 3a1a4n

npodeccuoHans | nMpogecCHOHANTBHOTO

HOT'O CoJIepKaHUS

coJepKaHus [IpakTrnyeckas
pabota Ne32.
TexcToBrIe 3agaun
pohecCHOHATBHOTO
coJepKaHus
IIpakTruueckas
pabota Ne33.
TekcToBbIe 3a1a4n
npo¢ecCHOHANTBHOTO
COJIepKaHUS

Tema 6.6 IIpakTrdaeckas

KonTponbHas pabota Ne34.

OK 01, 02, 03, 04
JIP 05, 07, 08, 09
MP 01, 02, 03, 06, 07,
08, 09
ITP 01, 02, 03, 05, 14




pabota no

KonTponbHas

OK 01, 02, 03, 04
JIP 05, 07, 08, 09
MP 02, 03, 04, 06, 07,
08, 09, 11
ITP 01, 04, 05, 12, 14

pasmeny 6 paborta 1o pasuerny 6

«YpaBHEHUS U «YpaBHEHUS U

HEPABEHCTBa» HEPABEHCTBa»

Paznen 7. [IponsBonHas GpyHKIMHU, €€ NPUMEHEHHE

Tema 7.1 YcrHBIHOTIPOC

Uucnosas CobecenoBanue

MOCIIEA0BATENbH

OCTb.

Beruncnenue

TIpEJIEIOoB

MOCIIEA0BATENbH

ocTen

Tema 7.2 IIpakTrueckast

[Nonstue o pabota Ne35.

IIPOU3BOAHON IlonsiTHe 0

byHKIIH MIPOU3BOTHOM
hyHKIUH

Tema 7.3 [IpakTuueckas

Dopmynsl U pabora Ne36.

npaBuiIa DopMynbl U

muddepeHunupo | mpaBuiIa

BaHUsA T epeHInpoBaHH
s
CobecenoBanue

Tema 7.4 YcrHbriionpoc

IIpousBonHasci

OKHONU(PYHKIINN

Tema 7.5 YceTHbIIONpPOC

[TonsTue o

HENPEePHIBHOCTU

(GyHKITIH.

MertoiuHTEpBa

OB

Tema 7.6 IIpakTuueckas

dusndeckuii u pabota Ne37.

reoMeTpuuecku | @u3NUEeCKUuil u

1 CMBICII TeOMETPHUYECKHIA

MIPOU3BOJHOM CMBICII
ITPOU3BOAHON

Tema 7.7 [IpakTuyeckas

VYpaBHeHne pabota Ne38.

KacaTeJIbHOM K VYpaBHeHue

rpaduky KacaTeJIbHOH K

byHKIUU rpaduKy GYHKIUH

Tema 7.8 IIpakTnueckas

MonoTtoHHOCTh | pabota Ne39.

byHKIIUH. MOHOTOHHOCTB

Toukn ¢ynkuun. Touku

9KCTpPEMyMa IKCTpEMyMa

Tema 7.9 IIpakTnueckas

Hccnenopanue pabota Ne40.

byHKUMi 1 Hccnenoanue

NOCTpOoeHue uX | (QyHKUUH U

rpaduKoB MTOCTPOCHUE UX
rpaduKoB

10




Tema 7.10 [IpakTnueckas
Haubompmiee u | pabora No4l.
HauMEHbIIIee Hawubonsiree u
3HAYCHUS HavVMeEHbIIIee
GbyHKIIIH 3HaYeHUS QYHKINH
Tema 7.11 IIpakTrueckast
Haxoxnenue pabota Ne4?2,
ONTUMAIBHOTO Haxoxnenue
pe3ynbpTaTa ¢ ONTHMAaIHHOTO
MTOMOIIIBIO pe3ynbpTaTa ¢
IIPOU3BOHOMI IIOMOIIBIO
MPOU3BOIHOM
TIpakTuueckas
pabota Ne43,
Haxoxnenue
ONTUMAIHHOTO
pe3ynbTaTa ¢
MTOMOIIBIO
MPOU3BOIHOMN
IIpakTuueckas
pabota Ned4,
Haxoxxnenneontuma
JTBEHOTOpE3ybTaTa C
MTOMOIIIOTIPOU3BO]]
HOU
Tema 7.12 IIpakTuueckas
KontponsHas pabora Ne45.
pabora mo KontponbHas
pazaeny 7 pabota 1o pasaeny 7
«IIpousBoaHas «IpounsBonHas
byHKIUH, ee ¢byHKIMH, ee
MIPUMEHEHUE) MIPUMEHEHUEY
Pasnen 8. [leppooOpa3Has pyHKIMHU, €€ TPUMEHEHUE
Tema 8.1 IIpakTuueckas OK 01, 02, 03, 04
IlepBooOpa3Hast | pabota Ne46. JIP 07, 08, 09
GyHKITHSL. [lepBooOpa3zHas MP 02, 03, 06, 07, 11
[IpaBuna ¢dynxmus. [Ipasuna ITP 01, 03, 04, 06
HaXO0XKJIEHUS HaXO0XKIEHUS
MepBOOOPa3HBIX | MEPBOOOPA3HBIX
Tema 8.2 [IpakTuueckas
ITnomans pabora Ned7.
KpuBoiuHeitHoi | Ilnomanp
TpaIenuu. KPUBOJIMHENHON
®opmyna Tpanenuu. @opmyra
Hrerorona- Hrrorona-JleiiOauna
Jletioauma
Tema 8.3 IIpakTraeckas
Heompenenenn | paGora Ne4S.
BII 1 Heonpenenenusiii u
OIpEIEIECHHBIN OIpEIETECHHBIN
HMHTETpaIbl HUHTETpaIbl
Tema 8.4 IIpakTuueckas OK 01, 02, 03, 04
Omnpenenennsiii | pabora Ne49. K 2.1
WHTETpaj B OrnpeaeneHHbIi
JKU3HU WHTETPall B )KU3HU JIP 07, 08, 09
IIpakTuueckas MP 02, 03, 06, 07, 11

11




pabota Ne50.

ITP 01, 03, 04, 06

OrnpeneneHHbIi

WHTETpaJl B )KU3HH
Tema 8.5 IIpakTuueckas OK 01, 02, 03, 04
KonrponbHas pabota Ne51. JIP 07, 08, 09
pabora 1mo Kontponbaas MP 02, 03, 06, 07, 11
pasneny 8 pabota 1o pazaeny 8 ITP 01, 03, 04, 06
«IlepBooOpazna | «IlepBooOpazHas
s QyHKIIH, ee hyHKIIH, ee
MIPUMEHEHHUE) MIPUMEHEHHUE)
Paznen 9. MHoxecTBa. DiieMEeHTHI TEOpUH rpadoB
Tema 9.1 YcrHeiiionpoc OK 01, 02, 03, 04
MHosxecTBa. JIP 07, 08, 09, 13, 14
JlelicTBUS Hax MP 01, 02, 03, 07, 08,
MHO>KECTBaMH. 09,11
HuarpamMeiBen ITP 07, 08, 14
Ha
Tema 9.2 VYcerHbiiionpoc
I'pader.
OcHOBHBIE
TIOHSITHS ¥ BUJIBI
Tema 9.3 IIpakTuueckas
MHOXeCTBO U pabota Ne52.
rpadsr. MHOxecTBO 1
Pemenue rpadsl. Pemenue
MIPUKIIATHBIX NPUKJIATHBIX 33724
3azad IIpakTrueckas

pabora Ne53.

MHOXecCTBO U

rpa¢sl. Pemenne

TIPHUKJIATHBIX 3a/1a9
Tema 9.4 IIpakTuueckas
KontponbHas pabota Ne54.
pabora mo KonrtponbHas
pazneny 9 pabota o pazneny 9
«MHOXxecTBa. «MHOXxecTBa.
DNeMEHTBITEOpH | DJIEMEHTHI TEOPUH
urpadoB» rpadoB»
Paznen 10. D1neMeHTb KOMOWHATOPUKH, CTATUCTUKH U TEOPUH
BEPOATHOCTEM
Tema 10.1 YcTHEI onpoc OK 01, 02, 03, 04
OcuoBueienionst | CobecenoBanue JIP 07, 08, 09, 13, 14
TUSKOMOWHATOP MP 01, 02, 03, 04, 06,
HKH 07,08, 09, 11
Tema 10.2 YcrHBIOTPOC ITP 01, 07, 08, 14
CoOnITHE, CobecenoBanne
BEPOSITHOCTD
COOBITHSL.
Crnoxenue u
YMHOKEHHE
BEPOATHOCTEM
Tema 10.3 IIpakTraeckas
BepositHocTs B | paborta Ne55.
npodeccuonans | BepostHOCT B
HBIX 3a7a9ax npohecCHOHATBHBIX

3amagax

12




[IpakTnueckas

pabota Ne56.
BepositHOoCTb B
po(heCCUOHANTBHBIX
3a/magax
Tema 10.4 YcrHBIHOTIPOC
JuckperHas
cly4daitHas
BEJIMYMHA,
3aKOH ee
pacrpenencHus
Tema 10.5 IIpakTuueckas
3amaunmaremar | pabora Ne57.
n4ecKorucTatucT | 3amadn
UKU MaTeMaTHYeCKON
CTaTHCTUKH
CobecenoBanne
Tema 10.6 [IpakTuueckas
Cocrasiienue pabota Ne58.
Ta0IUI U CocraBnenue
JIuarpamMmm Ha Ta0JIUI] ¥ TUarpaMmm
MIPAKTHKE Ha TPaKTUKE
IIpakTuueckas
pabora Ne59.
CocraBnenue
Ta0JIUI] ¥ TUarpamMmm
Ha TIPaKTHKE
IIpakTuueckas
pabota Ne60.
CocraBneHue
TaOIUI] ¥ TUarpaMmm
Ha MPAKTHKE
Tema 10.7 [IpakTuueckas
KoutponbsHas pabota Ne61.
pabota o KonTponpHas
paznmemny 10 paboTa 1o paszieny
«ONeMEeHTHI 10 «3nemeHThI
KOMOMHATOPUKN | KOMOWHATOPHKH,
, CTATUCTUKH U CTaTHCTUKU U
TEOpHH TEOPUHU
BEPOATHOCTEH» | BeposTHOCTEI»
Pazpen 11. ITpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE
Tema 11.1 YcrHbIOTIPOC OK 01, 02, 03, 04
OcHOBHEIE CobecenoBanmne JIP 05, 09
MOHSATHSA MP 02, 03, 04, 06, 07,
CTEPEOMETPUHU. 08, 09
Pacnonoxenue ITP 01, 09
MPSIMBIX U
TJIOCKOCTEN
Tema 11.2 IIpakTrueckas
MapannensHOCT | pabora Ne62.
b TIPSIMBIX, [MapamnensHOCT
MpsIMON 1 MPSIMBIX, IPSIMOM U
TUIOCKOCTH, TUTOCKOCTH,
IJIOCKOCTEN IJIOCKOCTEN
Tema 11.3 YcTHbIonpoc

13




[epnenaukynsp | CobecenoBanue

HOCTb TIPSIMBIX,

NpsSMOU U

TUIOCKOCTH,

IJIOCKOCTEN

Tema 11.4 IIpakTrueckast

Teopema o Tpex | pabora Ne63.

nepneHauKkyasip | Teopema o Tpex

ax. MEPIICHANKYIISPAX.

Pemiennesanay Pewienue 3amay

Tema 11.5 IIpakTrueckas

[Mapannensueble, | paborta Ne64.

nepreHaukysip | IlapannencHbie,

HBIE U TIEPIICHINKY IS PHBIE

CKPELIMBAIOLINE | U CKPEIIUBAIOIIUECS

s IpsSIMbIe TIpsIMbIE
IIpakTuueckas
pabota Ne65.
ITapannensHsle,
TIEPIICHINKY IS PHBIE
Y CKpeIINBAIOIINECS
NpsIMBbIE

Tema 11.6 IIpakTuueckas

KonTponsHas pabota Ne66.

pabora mo KontponbHas

paznmeny 11 paboTa 1o pasaeiny

«IIpsmble u
IUIOCKOCTH B
IIPOCTPAHCTBE»

11 «IIpsimbie u
IUIOCKOCTH B
IIPOCTPAHCTBE»

Paznen 12. MHOrOrpaHHUKY U Tella BPAIICHIS

Tema 12.1
MHoOrorpaHHukK.
BepiuHsl,
pebpa, rpaHn
MHOTOI'PaHHUKA

YceTHbIIONpPOC
CobecenoBanne

Tema 12.2
ITpusma, ee
COCTaBIISIOIINE.
Ceuenus
pU3Mbl. Bujisl
TIPU3MBI

VYeTHsl onpoc

Tema 12.3
[Tapannenenumne
I, Ky0. Ceuenue
KyOa,
napaesenuie
Ja

YcrHblionpoc

Tema 12.4
IInpamuna, ee
CeYycHHUE.
IIpaBunbHas u
yceu€HHast
nupamMuaa

VYerHbiiionpoc

Tema 12.5
boxoBas n
oJaHasg

IIpakTnueckas
pabora Ne67.
BokoBast u monHas

OK 01, 02, 03, 04
JIP 05, 09
MP 02, 04, 06, 07, 08,
11
[P 10, 11, 12
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MTOBEPXHOCTh MTOBEPXHOCTh

MIPU3MBIL, MIPU3MBI, THPAMHUJIBI

MTUPaMUIBI

Tema 12.6 YcrHeriionpoc

Cummetpus B

KyoOe,

napajuiesenure

Jie, IpU3Me,

nupaMuze

Tema 12.7 IIpakTrueckast OK 01, 02, 03, 04

IIpumepsr pabota Ne68. MK 2.1

CUMMETpUH B IIpumepsl

npodeccuu CHUMMETpHH B JIP 05, 09
npodeccuu MP 02, 04, 06, 07, 08,
IIpakTuueckas 11
pabota Ne69. I1P 10, 11, 12
IIpumepsl
CUMMETpUH B
npodeccuu

Tema 12.8 VYcerHbiionpoc OK 01, 02, 03, 04

IIpaBunbsHbIe

MHOTOTPaHHUKH JIP 05, 09

M UX CBOMCTBa MP 02, 04, 06, 07, 08,

Tema 12.9 VYerHbiionpoc 11

Hunuuap u ero IIP 10, 11, 12

3JIEMEHTHI.

CeueHNEIMIINHT

pa

Tema 12.10 YcTHbionpoc

Konyc u ero

AJIEMEHTBHI.

CeueHnEKOHyCa

Tema 12.11 YcTHbionpoc

Y ceueHHbI

koHyc. Ceuenne

YCEUeHHOTO

KOHyca

Tema 12.12 YcTHbionpoc

[ap u chepa,

UX CEYCHHS

Tema 12.13 [IpakTuyeckas

O0beM Tena. pabora Ne70. O6bemM

OTtHo1ieHHE tena. OTHOLIEHUE

00BeMOB 00BEMOB TTOJTOOHBIX

IMOJOOHBIX TEN Tell

Tema 12.14 YcrHbIonpoc

O0BeMEbI 1

TUIOIAN

MOBEPXHOCTEN

Ten

Tema 12.15 IIpakTnueckas

Kom6unanuun pabora Ne71.

MHoOrorpanHuko | KomOunarum

B U TeI MHOT'OIPaHHHUKOB U

BpaIeHusl. TEJ BpAIICHUS.

T'eomerpuuecku | I'eomerpuueckue
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€KOMOMHAMHHA

KOMOHMHAIINK Ha

IPaKTUKE IPaKTUKE
TIpakTuueckas
pabota Ne72,
KomOunnammmn
MHOTOI'PaHHUKOB U
TeJ BpaIlleHUs.
TI'eomerpuueckue
KOMOMHAIINY Ha
MpaKTUKE
IIpakTrnueckas
pabota Ne73.
KomOunnammmn
MHOTOTPaHHHUKOB H
TEJI BpaLICHUS.
T'eomerpuueckue
KOMOMHAIIMK HA
PaKTUKE

Tema 12.16 IIpakTuueckas

KonTponsHas pabora Ne74.

pabora mo KontponbHas

pazneny 12 paboTa 1o pasaeiny

«MHororpaHsuk | 12

U U Tella «MHOrorpaHHuKHu 1

BpallleHus» TeJa BpalleHus

Paznen 13. KoopnuHatel 1 BEKTOPBI

Tema 13.1 IIpakTuueckas OK 01, 02, 03, 04

JexapToBs pabora Ne75.

KOOpJMHATEHI B JexapToBsl JIP 05, 09

MIPOCTPAHCTBE. KOOPJIHUHATHI B MP 02, 04, 06, 07, 08,

[Ipocreiimmesan | NpoCTpaHCTBE. 11

ayu B [Ipocreiimue 3agaun ImP 11, 12,13, 14

KOOpAMHATaX B KOOpAMHATAX

Tema 13.2 IIpakTuueckas

Bexkrops! B pabota Ne76.

MPOCTPAHCTBE. Bexkrtops! B

Yron mexnay MIPOCTPAHCTBE. YTOI

BEKTOpPaMH. MEXIY BEKTOPaMHU.

CkansapHoe CkansapHoe

MIPOU3BEICHIE MIPOU3BEICHIE

BEKTOPOB BEKTOPOB
CobecenoBanue

Tema 13.3 IIpakTraeckas

[paktuko- pabora Ne77.

opuentupoBanH | IlpakTuko-

bI€ 3a/1a4M Ha OpHEHTHPOBAHHBIE

KOOPJIMHATHOM 3aJ1a491 Ha

IJIOCKOCTH KOOpIMHATHON
TJIOCKOCTH

Tema 13.4 IIpakTrueckas

Kontpobhas pabora Ne78.

pabora o Kontponbnas

paszmemy 13 paboTa 1o pasieny

«Koopmunatet n | 13 «Koopaunatsr u

BEKTOPBI» BEKTOPBI»
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2. OueHoYHbIE CPEACTBA TeKYLEero KOHTPOJIsl yCIIeBaeMOCTH U KPUTEPUH OLlEHKH

@DoH/ TECTOBLIX 3aJaHUH
110 JUCHUIIIIMHEC «MaremaTHuka

IMpaBuiabHblii | KomMnerenuun

Coaepskanue Bonpoca
aep p OTBET A

Jnmnna mapuipyra 36 kM. Typuctsl npouu nemkom 25% B OK 01
IyTH, @ OCTaBIIYIOCS YacTh IIyTH IUIBLIM HA IUIOTaX.
CKOJIbKO KMJIOMETPOB TYpPUCTHI MIPOILIBLIN HA IJI0TaX?
a)ll

0)9

B) 27

r)21

B paBHOOEIpEHHOM TPEYTOJIBHUKE YTOJI MPU OCHOBAHUH a IIK 2.1
paBen 60 rpagycam. DTOT TPEYTOJIbHUK:
a) MPaBUIILHBII

0) MPSIMOYTOJIbHBIN

B) HE CYIIECTBYET

r) IIPOU3BOJIbHBIN

Bcraspre nponynienHoe ciioBo: «IIpu nenenuu crenesen ¢ BBIYUTAOTCS OK 01
OJIMHAKOBBIMHM OCHOBaHHSIMU, OCHOBAHUE OCTAETCS
IIPEKHUM, a [T0Ka3aTeIn ».

YcTaHoBUTE COOTBETCTBUE MEXY (POpMyIIoii 1 Ha3BaHUEM I-r OK 01
GyHKIMY: 2-B
1. OOpaTHas TpUroHOMETpUYeCcKas 3-a
2. CreneHHas 4-0
3. Iloka3zarenbHas

4. TpuroHomerpuyeckast

a)y=a”

0)y =sinx
B)y = x°

T) Yy = arccos x

Brrunciiite 3HaueHue BeipakeHus logs 6715 B OK 02
a) -5
6) 5
B) 4
r) 4

Haiinure xopHu ypaBHeHus (x — 5)vV2x—3=0 B OK 02
a) 6 r
0) 8
B) 5
T) 1,5

[ToctaBbTe B COOTBETCTBUE (DYHKIIUU €€ MPOU3BOIHYIO: 1-B OK 03
2-a
cos(3x + 2) 3-6
2x? 4-r

a.y = 4x3 1.3
0.y =6x—11 2.1
B.y = sin(3x + 2) 3.6

4.1

r.y=2x>-5x+3 0x*—5




8. Ecnu x, — xputndeckas TO4Ka U IIPU Iepexoie yepes3 Hee MaKCUMYyM OK 03
CJIeBa HAINpaBo IepBasi MPOU3BOIHAS MEHSET 3HAK C «+» Ha
«» TO B JIaHHOH TOYKe
0. OnuimTe anropuTM COCTABICHUS YPABHEHUS KacaTeIbHOU 3 OK 03
K rpaduky pynkiun y = f(x). B oTBeTe yKakuTEe BEPHYIO 4
IOCJIENOBATEILHOCTD IEUCTBUM. 1
1) Haiitu f'(x) u f'(a). 2
2) loacraBuTh Haiinennsie uncia a, f(a) u f'(a) B oOmee
ypaBHenue kacarensHoit y = f(a) + f'@ - (x — a).
3) OGo3HauuTH OYKBOM @ aOCIHCCY TOUKH KaCaHHS.
4) Haiitu f ().
10. | Beibepure nepBoobOpasuyto s Gpyaknuu f(x) =4x — 1. 0 OK 01
a) F(x)=16x>*+C
0) Fx)=2x>-x+C
B) F(x) =2x*+C
r) F(x)=16x>-x+C
11. Omnepanus HaXx0XACHUS IePBOOOPa3HOI HA3bIBACTCA WHTETPUPOBAH OK 01
ue
12. YcTaHOBUTE COOTBETCTBUE MEXKAY HEONPEICICHHBIM 1-6 OK 01
MHTETPAJIIOM U €T0 3HAUCHUEM: 2-r
a. [ x"dx 1. —cosx + C 3-B
6. [ sinxdx 2.8+ C 4-a
e 3. Injx| + C
r. [ e¥dx 4. );n: +C
13. | Yro He paccMaTpuBaeTcsl B paMKaX KOMOWHATOPUKH? 0 OK 04
a) IepeCcTaHOBKHU
0) UHTErpabI
B) pa3MelleHus
T') COYCTaHUS
14. | Ilpsamblie, uMeromye OAHy OOIIYIO TOUKY, Ha3bIBAIOTCS MepECEKAIOIIH OK 01
MUCS
15. Kaxoit cummeTpuu He CyiecTByeT? a K 2.1

a) TPOWCTBEHHOM
0) LEHTPAJILHOM
B) oceBOM

r) 3epKaJIbHON

Kpurepun oueHuBanus:

«5» 90% - 100% mnpaBUIIbHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% mpaBUIBLHBIX OTBETOB;
«2» menee 50% mpaBUIBLHBIX OTBETOB.
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3. OueHo4YHbIE CPeCTBA AJIA POMEKYTOUYHOM aTTECTAIlUU U KPUTEPUH OLlEHKU

BOHPOCLI K 3K3aMEHy
110 JUCHUIIIIMHEC «MaremaTHuka

1) Paaumannas mepa yria.

2)  CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC YIJIa.

3)  OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIAECTBA.

4)  ®opmyIbl IPUBEACHUS.

5)  IIpocreiimye TPUrOHOMETPUUECKUE YPABHEHUS.

6)  Ompenenenue u cnocoObl 3aJaHNUs (HYHKIIUH.

7)  CsoiicTBa pyHKIMH.

8)  AnropuT™m ucciaeaoBaHUS (YHKIIUH.

9) Crenennas ¢pyHkIus, e€ cBoiicTBa U rpaduxk.

10) IlokasarenbHas GpyHKIHs, €€ CBOMCTBA U IpaduK.

11) Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U rpaduK.

12) ®yHkius y = sinX, ee CBOMCTBA U rpaduK.

13) ®yskuus y = cos X, ee CBOWCTBa U Irpaduk.

14) ®ysknum y =tg X 1y = ctgX, UX CBONCTBA U TpaUKH.

15) OO6partHbie TpUrOHOMETpHUUYECKUE (HYHKITUH.

16) KopeHb n-oii cTeNeHH, CBOMCTBA PaIUKaIIOB.

17) Pemenue uppannoHalbHbIX YPaBHEHUH.

18) CreneHnb ¢ pallMOHAIBHBIM U AEUCTBUTEIbHBIM [TOKA3aTEISIMH.
19) Pemenue nokasareabHbIX YpaBHEHUM U HEPABEHCTB.

20) Jlorapudwm. IlpaBuna nevictBuii ¢ morapudmamu.

21) Pemenue norapu@mMuueckux ypaBHEHUI U HEPABEHCTB.

22) TlocnenoBaTtenbHOCTh. CIIOCOOBI 3a]aHUSI M CBOMCTBA YHCJIOBBIX TTOCIIEIOBATEIHHOCTEMH.
23) beckoHeuHO yObIBaromasi reOMETpUUEcKast OCIe10BaTeIbHOCTD.
24) Ilpenen mocnenoBaTeNbHOCTH.

25) IlpousBonHas GyHKIUH.

26) IlpaBuna quddepeHurpoBaHus.

27) BbluncneHue Npou3BOAHOMN CII0KHON (YHKITUH.

28) ®uznueckuit (MEXaHUYECKHIA) CMBICI MPOU3BOIHOMN

29) T'eoMeTpuYecKHUl CMBICI TPOU3BOIHOM.

30) VYpaBHeHue kacaTenbHOH K rpaduKy QyHKIUH.

31) HenpepslBHOCTH (GYHKIIUU M METOJ] MHTEPBAJIOB.

32) Cas3b NPOU3BOIHON C BO3pacTaHUEM U YObIBaHHEM (DYHKIIHH.
33) Kpurtnueckue ToukH QyHKIIMHU, MAKCUMYMBI 1 MUHUMYMBI.

34) Haxoxnenue HauOOIBIIETO U HAUMEHBIIETO 3HAYCHUS (PYHKIUH.
35) IlepBooOpa3Hast pyHKIIUH.

36) IlpaBuiia HaXOXAECHUS MEPBOOOPA3HBIX.

37) MWurerpan. Teopema HeroTona-JIeiiOHuma.

38) Ilnomanb KpUBOJIMHENHON TpameLMH.

39) OcHoBHbBIE TOHATHS KOMOMHATOPHUKU: TIEPECTAHOBKH, COUETAHUS U Pa3MEILCHUSI.
40) CoOsiTHE, BEPOATHOCTH COOBITHSL.

41) OmnpeneneHue BepOSTHOCTHU: KIACCHUECKOE, CTATUCTUYECKOE M T€OMETPHUUECKOE.
42) OcCHOBHBIE CTaTHCTHYECKHE TOKA3aTeNn: CpeaHee apupMeTHuecKoe, pa3Max, MeIuaHa u
MoJa.



43) OcCHOBHBIC TIOHATHS CTEPEOMETPHH.

44) BsauMHOE pacroI0KEeHUE MPSMBIX U IITIOCKOCTEN B IPOCTPAHCTBE.
45) VYrubl MexIy NPAMBIMUA. YTOJI MEXAY NPSIMOH U INIOCKOCTBIO.
46) IlapannenbHble NPSMBIE B IPOCTPAHCTBE.

47) IlapannenbHOCTh NPSAMOM U IJIOCKOCTH.

48) IlpusHak napamienbHOCTH MI0CKOCTe. CBONCTBA MapauieIbHbIX MIJIOCKOCTEH.
49) IlepneHauKYISpHBIE IPSMBIE B IPOCTPAHCTBE.

50) IlepneHaUKyISIPHOCTH NPSIMOM U IJIOCKOCTH.

51) IlpusHak neprneHIuKyJISIpHOCTH IIJIOCKOCTEN.

52) JIByrpaHHbIH yroi.

53) Teopema o Tpex mepreHIuKyIspax.

54) Tlonste MHOrOTpaHHMKa. BUABI M 3JIeMEHTHI MHOTOTPAaHHUKOB.
55) BsaumHoe pacroyiokeHHe IIOCKOCTH U MHOTOIpaHHHKA.

56) TIlonsTHe Ten BpalleHUsI U UX BUJIBL.

57) Tlpusma u ee 3JeMEeHTHI.

58) Ilapamnenenurnen U €ro CBOKWCTBA.

59) TIlupamuma u ee FIEeMEHTHI.

60) IlwmHAp U €To AJIEMEHTHI.

61) Konyc u ero sneMeHTHI.

62) Ilap u cdepa. YpaBuenue cepsbl.

63) IIpsmoyronbHas cuctema koopauHat. KoopanHaTel BEKTOpa.
64) JlelicTBHS HaJ BEKTOPAMH.

65) CkansapHoe Ipou3BEACHHUE IBYX BEKTOPOB.

66) CuMMeTpus: LIEHTpajbHas, OCEBas U 3epKaJIbHAsL.

Kpurepun onenuBanus

Ounenka «5» (OTJMYHO) - BBICTABISAETCS 00yUYaIOLIUMCS, KOTOPBIE:

1) ycBomnu Becb 00beM MaTepraia B COOTBETCTBUU € IPOrpaMMoi 00ydeHus;

2) yMEIOT BBIJENATH INIABHOE B YCBOGHHOM MaTepuale, JieyiaTb 0000IEHUS U BHIBOJIBI;

3) OCMBICIIEHHO IPUMEHSIOT MOJyYeHHbIE 3HaHUS MPH MPHUBEICHUH IPUMEPOB, UCTIOIb30BAHUU
HarJsHBIX MaTEPHAIIOB U IJIAKaTOB;

4) He oNyCKaroT OMMOOK MPU BOCIIPOU3BEICHUN 3HAHUH;

5) 6e3 3aTpyaHEHMH JAlOT OTBETHl Ha BHJIOM3MEHEHHBIE BOIPOCHI, HA KOTOpPbIE HET MPSMBIX
OTBETOB B yueOHOI JuTeparype.

Ouenka «4» (X0po110) - BBICTABISAETCS 00y4YarOUIMMCsl, KOTOpBIE:

1) ycBOMIM OCHOBHOM 00BbeMa MaTepHalia B COOTBETCTBHH C ITPOrpaMMOil 00yUeHHUS;

2) yMEIOT OTBEYATh Ha MIOCTABJICHHBIE BOIPOCHI;

3) npuUMeHSIOT NOJyYeHHbIe 3HAHUS MPU MPUBEICHUU NMPUMEPOB, UCIIOJIB30BAHUM HATJISTHBIX
MaTepUasoB U IJIAKaTOB;

4) nomyckaroT He3HAuUTeNIbHbIE OIIMOKM TNpPU BOCIPOU3BEICHUM 3HAHUN, KOTOpPBIE JIETKO
YCTPAHSIOT C IIOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB;

5) UCHBITBIBAIOT HEKOTOPBIE 3aTPYJHEHUS TOJIBKO IPU OTBETAX HA BHUJOW3MEHEHHBIE BOIPOCHI,
Ha KOTOpbIE HET MPSMBIX OTBETOB B Y4eOHOM JIUTEpaType.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) - BHICTABIISIETCS 00YUYaAIOLIUMCS, KOTOPBIE:

20



1) ycBomsnM OCHOBHOW OOBEM MaTepualla B COOTBETCTBHHM C TMPOTpaMMOM OOyYEHHs, HO
UCTBITBIBAIOT 3aTPyJHEHUS TMPU €ro CaMOCTOSTEILHOM BOCIPOW3BEACHUH U TPEOYIOT
HABOJSIIUX U YTOUYHSIOIIUX BOIPOCOB;

2) OTBEYaIOT B OCHOBHOM Ha BOMPOCHI BOCIIPOU3BOISAIIETO XapaKTepa;

3) TpPUMEHSIOT TIONYyYEHHBIC 3HAHUSA TIOCPEACTBEHHO TMPU MPUBEACHUH IPUMEPOB,
MCIIOJIb30BAaHUU HArJISAHBIX MaTEPUAJIOB U IJIAKATOB;

4) nomyckaroT OIKUOKH ITPU BOCIIPOU3BEICHNN 3HAHUHN, KOTOPBIE YCTPAHSIOT TOJIBKO C TOMOIIBIO
JIOTIOTHUTEIHHBIX BOIIPOCOB;

5) UCHBITHIBAIOT OINpEAETICHHbIC 3aTPYIHEHHUS MPU OTBETaX Ha BUJOU3MEHEHHbBIE BOIPOCHI, Ha
KOTOPBIC HET MPSMBIX OTBETOB B YU€OHOU JIHTEpATypE.

Ouenka «2» (Hey/10BJIETBOPUTEIBHO) - BRICTABIISICTCS 00YyJalOIUMCs, KOTOPBIE:

1) UMEIOT OTHEeNbHBIC MPEACTABICHUS 1O OCHOBHOMY 00BEMYy MaTepuaia B COOTBETCTBHH C
pPOrpaMMOi OOy4YCHHS, a CaMOCTOSITEIIbHOE BOCIIPOW3BEICHHUE 3HAHHWKA TPeOyeT HaBOISIINX
BOIIPOCOB;

2) UCIBITHIBAIOT 3aTPYAHECHUS JaXKe MTPH OTBETaX Ha BOMPOCH BOCIIPOU3BO/ISIIIETO XapaKTepa;

3) HEe MOTYT NPUMEHATH MOJyYEHHBbIC 3HAHUSA TPH NPUBEACHUM MPHUMEPOB, HCIOIb30BAHUU
HaTJISIHBIX MaTepPHAIOB U IJIAKaTOB;

4) He UMEIOT HAaBBIKOB HCITOJIb30BAHUS MPO(PECCHOHATBHOM JIEKCHUKH.

Tembl HHIAUBUAYAJIBbHBIX IIPOCKTOB
o JUCHUIIINHE «MaTeMaThKay

JKusHb n HayuHble OTKpbITHA PpaHcya Buera
[TpousBoHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHMsI, HEPABEHCTBA M CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayuyHbIE OTKPBITUS

MaremaTuka: UICTOpPHSI BOSHUKHOBEHMSI U Pa3BUTHUS
3agauu Ha ApoOU M UCTOPHSI UX BOZHUKHOBEHHUS

Matematuka u €€ posib B apXUTEKTYpe

X NAAN R WD =

I'paduxy QyHKIMHA 1 UX TPUMEHEHUE

9. Tlporpeccun u UX NPaKTUYECKOE TPUMEHEHHE

10. B mupe BeposTHOCTE

11. l'eomeTpryeckue Tena B MPOCTPAHCTBE M BOKPYT HAC

12. Yncna u ux ucropus

13. 3omoToe ceuenne B MaTeMaTHKE U €10 MPUKIATHOE 3HAYECHHE
14. TIpouenTsl, uX 3Ha4YEHNE ¥ IPUMEHEHHUE

15. TleprooGpasnas, UHTErpa U €ro IPUMEHEHNE

16. TekcroBble 3a1auu ¥ MX pEIIEHHE

17. Metoanl MaTeMaTU4eCKON CTATHCTUKH

18. TupaMuabl: reOMETPHYECKOE TENO U APXUTEKTYPHOE BETUKOJIETHE

19. JlorapudMmsl: CyIHOCTb U UX CBOWCTBA
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20. B Mupe KBaapaTHBIX ypaBHEHHU

21. TpeyronbHUKH, UX CYIHOCTH U 3HAYEHHE

22. I'eomeTpus: U3 T1yOMHBI BEKOB [0 HALIMX JHEN

23. TlokasarebHbIe YPABHEHUS U HEPABEHCTBA: CYIIHOCTD ¥ CIIOCOOBI PELIEHHUS
24. TpuroHoMeTpHsi U MUP BOKPYT HAC

25. CuMMeTpHs - OCHOBOIIOJIATAIOIIMI IPUHIIUII YCTPOKCTBA MUpa
26. Maremaruku JlpeBHeii I'peliuu U UX OTKPBITHUS

27. MHOTrOYTOJNILHUKH HX CBOMCTBA

28. BeKTophl Ha IIOCKOCTH ¥ B IPOCTPAHCTBE

29. VppaunoHanbHble ypaBHEHHS U CIIOCOOBI MX PELICHUS

30. Tena BpaeHus, MX BUIbI U CBOMCTBA

31. B mupe xomMGuHATOPHKH

32. ®dyukiuu: cnocobbl 3a/1aHKs U CBOMCTBA

33. CucreMbl KOOPMHAT U UX IPUMEHEHHE

34. KopHu, crenenu u jorapupmul

35. TpuronoMeTprY€eCKUe YPABHEHHS U HEPABEHCTBA U UX PEILCHHE

36. 3HakoMOe U HE3HAKOMOE YHUCJIO TTH

Kpurepuu onenuBanus:

Ouyenxa « Omauunoy:

— paboTa HOCHT TPAKTUYECKHHA XapakTep, COIEPKUT TPaMOTHO H3JIOKECHHYIO
TEOpPeTUYEeCKyl0 0a3zy, XapakTepu3yeTcsi JIOTHYHBIM, IIOCIEIOBATEIbHBIM  H3JI0KEHUEM
MarepHala ¢ COOTBETCTBYIOIIUMHE BBIBOJJAMH U OOOCHOBAHHBIMHU TPETIOKCHHUSMU;

— mnpu 3ammTe padboThl OOYYArOUIUHCS IMOKAa3bIBAET TOCTATOYHO TIYOOKHE 3HAHMS
BOTIPOCOB TEMBI, CBOOOJHO OINEpPHpPYeT NAaHHBIMH HCCIEIOBAaHHMSIMHU, BHOCHT OOOCHOBaHHBIC
NPEUIOKEHHS, BO BpPEMs BBICTYIUICHHUS HCIOJB3YET HArJSIHBIE TOCOOUS (TabJHIIbI, CXEMBI,
rpaduKy, 3JIEKTPOHHbIE MPE3eHTAllMK U T.JA.) WIM Pa3laTOYHbI MaTepHal, JIeTKO OTBeYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT NPAaKTUYECKHH XapakKTep, COACPNKHUT IPAMOTHO U3JIO0KEHHYIO TEOPETHUECKYIO
0a3y, XapakTepusyeTcs IMOCJIEOBaTeIbHBIM H3JI0)KEHHEM MarepHuaja € COOTBETCTBYIOIIMMHU
BBIBOJIAMH, OJJHAKO C HE BIOJIHE 000CHOBAHHBIMH MPEUIOKEHUSIMH;

— mpu 3amuTe OOyJYarOmMWCS TIOKa3bIBa€T 3HAHHUS BOIPOCOB TEMBI, OIEPHPYET
JAHHBIMM MCCJIEJIOBAHUS, BHOCUT TMPEAJIOKEHUS, BO BpPEMS BBICTYIUICHHS HCIIOJIb3YeT
HarJsiHble 1MOCOOMs (TaONuUIbl, CXeMbl, TpaUKH, JIEKTPOHHbIE MPE3CHTAlMM U T.J.) WU
pa3aTouHblii MaTepuai, 6e3 0COOBIX 3aTPYAHEHUI OTBEUAET HA MOCTABICHHBIE BOIIPOCHI.

Oyenka « Y0oenemeopumensHoy:

— HOCUT NPAaKTUYECKUU XapakTep, COAEPKUT TeopeThdecKkyro 0a3y, Oasupyercs Ha
OPaKTUYECKOM MaTepuane, HO OTIMYAeTCs IOBEPXHOCTHBIM aHAIU30M U HEIO0CTaTOYHO
KPUTUYECKHMM pa30opoM, B HeH NPOCMATPUBAETCS HEMOCIEIOBATENbHOCTh HU3JI0KECHUS
MmartepHaa, MpeaCcTaBIeHbl HEOOOCHOBAHHBIE MPETI0KECHHUS;

—  HMMEIOTCS 3aMEeUaHusl 10 CO/ICPIKAHUIO pabOTHl M 0(OPMIICHHIO;
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— TIpU 3alIUTe O0YyYaroNIuiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBAeT cllaboe 3HAHUE
BOIIPOCOB TE€MBI, HE JIa€T MOJHOT0, apTYMEHTUPOBAHHOI'O OTBETA Ha 3aJJaHHbIE BOIPOCHI.

Oyenka «Heyoosnemeopumenvroy:

—  UHAUBUIYaJbHBIN IPOEKT HE 3aBEPIIICH;

— K 3amuTe o0yJaromuiics He I0IyCKaeTCs.
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