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1. ITacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

1.1. O6;1acTh NpUMeHeHust

@DoH/1 OLIEHOYHBIX CPEACTB MpPEIHAa3HAUYCH JIJIsl OLICHUBAHUS 3HAHWM, YMEHUMU, YPOBHS
c(OpPMUPOBAHHOCTH  KOMIETEHIMH  CTYICHTOB, OOyYarOIMXCi IO  CIEeUUaIbHOCTU
43.02.16Typusm u roctenpuuMcTBO 1o yueOHnou auciumuiniae OJ1.07 Maremaruka.

®OC cocrasnen Ha ocHoBe PI'OC u paboueli mporpaMMbl TUCIUILUIMHBI.

[TpomexxyTouHasi arrecTanusi Mo y4eOHOW AWCHMILIMHE MPEayCMOTpeHa B Qopme
9K3aMEHA C BBICTABJIEHUEM OTMETKH MO CHUCTEME «OTJIMYHO, XOpPOUIO, YAOBIETBOPUTEIBHO,
HEY/I0BJIETBOPUTEIILHOY.

1.2. HnarmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oco0oe 3HayeHHWE NUCUUIUIMHA HMeeT Mpu (HOPMUPOBAHMM M PA3BUTHH OOIIMX
KoMrieTeHuit B cootBerctBuu ¢ ®I'OC:

OK 01. BeiObupath cmoco0bl perieHust 3agad4 NpodecCHOHAIbHONW NeATeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucmnonb30BaTh COBPEMEHHBIE CPEACTBAa MOWCKA, aHAIM3a M HHTEPIPETALUU
uHpopManuu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUH ISl BBIMOJHEHUS 3amad MpoecCHOHATHHON
JESITEIbHOCTH.

OK 03. IlmanupoBaTb UM peanu30BbIBATH COOCTBEHHOE NPO(ECCHOHAIBHOE U
JUYHOCTHOE pa3BHUTHE, MPEANPUHUMATENHCKYIO JEATEIbHOCTh B NPO(ecCHOHaIbHOU cdepe,
UCTIOJIB30BaTh 3HAHUS 10 MPAaBOBOM M (PMHAHCOBOH T'PAaMOTHOCTH B PAa3IMYHBIX KU3HEHHBIX
CUTYaIUsX.

OK 04. DddexTnBHO B3aNMOACHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMaHIE.

Ocoboe 3HaueHMe JUCLUIUIMHA UMeeT TMpH (HOPMUPOBAHMM M Pa3BUTUHU
npodeccuoHanbHbIX KoMIeTeHIni B cooTBeTcTBUHU ¢ PI'OC:

1K 1.4OcymiecTBasTh pacueTsl C MOTPEOUTENSIMU 3a PEIOCTABICHHBIE YCIYTH

B pamkax nporpammbl  00uIe00pa3oBaTEIbHOM  JUCHUIUIMHBI — OCBAaMBAIOTCS
JUYHOCTHBIE, METaNpeJIMeTHbIE U MPEIMETHbIE pPe3yibTaThl B COOTBETCTBUHU C TPeOOBAaHUAMMU
®I'OC cpennero od1iero 0opa3oBaHusl.

[Inanupyemble  pe3ynbTaTbl  OCBOGHMS  JUCHMIUIMHBL:  Ju4yHOCTHRIe  (JIP),
metarnpeameTHsie (MP), mpenmernsie st 6a3oBoro yposHs uzydenus (I1P).

JIn4HOCTHBIE BKJIIOYAKOT:

JIP 05. CpopmupoBaHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCIIMTAHUSI B COOTBETCTBUH
C 0O0IIeyeNOBEYECKUMHU LIEHHOCTSMH W HJleaJlaMH TI'PaXkJIaHCKOro OOIIeCTBa; IOTOBHOCTh M
CIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOM JESTEIbHOCTH.

JIP 07. HaBbIkM COTpYIHHYECTBA CO CBEPCTHHKAMM, JE€TbMH MIIAJILIErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIeI0BATEIbCKOM,
IPOEKTHOHN U JPYTrUX BUAAX JEATETBHOCTH.

JIP  08. HpaBcTBeHHOE CO3HaHME W TIOBEACHUE HA OCHOBE YCBOEHHUS
00111e4eI0BEYECKUX [IEHHOCTEH.

JIP 09. 'oToBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIJIE CaMOOOPa30BaHHUIO,
Ha TMPOTSHKEHUU BCEW >KU3HU; CO3HATEIIbHOE OTHOLICHHE K HEMpPEpbIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 0OIIIECTBEHHON JEATETLHOCTH.

JIP 13. Oco3naHHbIil BeIOOp Oyaymied mpodeccud M BO3MOMKHOCTEH peanu3anuu
COOCTBEHHBIX H3HEHHBIX IUIAHOB; OTHOIIEHHE K MPOPECCHOHATBHON JIEeSTeNbHOCTH Kak
BO3MOXXHOCTH  Y4acTHsl B  pEIIEHUH  JIMYHBIX, OOILIECTBEHHBIX, TOCYJapCTBEHHBIX,
001IIeHaIMOHATTLHBIX TTPOOJIEM.

JIP 14. CdopMHPOBAHHOCTh 3KOJOTHUYECKOTO MBIIUICHUS, MMOHUMAHUS BIMSIHUS
COLIMATIbHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE TMPUPOJHOW U COLMAJIBHOW Cpenbl;
nproOpeTeHne OMbITa SKOJIOT0-HATPABICHHOM eI TEeIbHOCTH.
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MeranpeamerHble:

MP 01. CamoctosrenbHO (QOopMyIHpOBaTH M aKTyaJu3HpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcranaBiauBaTh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHUS Il CPaBHEHUS,
KJIaCCU(UKALUU U O0OOIICHHUS.

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

MP 04. BbIsSIBASITh 3aKOHOMEPHOCTH M TPOTUBOPEYMS B pACCMATPUBAEMBIX SIBJICHUSX.

MP 06. Bnaners HaBbIKaMU yu4e€OHO-HCCIIEIOBATEIBCKON U MTPOEKTHON NESITEIBHOCTH,
HaBBIKAMU pa3pelleHus npoodiiem.

MP 07. CiocoGHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

MP 08. OBnaneHue BUAAMU JAESATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAaHMs, €ro
UHTEpIpeTalyy, NpeoOpa30BaHUI0 U NMPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX CUTyalUsiX, B TOM
YHClIe IPU CO3JaHUM YU€OHBIX U COL[MAJIbHBIX IPOEKTOB.

MP 09. ®opmupoBaHHe HAy4YHOrO THIA MBIIUICHUS, BJIAJACHUE HAay4YHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATHSIMH U METOJIaMHU.

MP 11. BbIBISAT NPUUMHHO-CIEICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEelICHUs, HaXOAUTb apryMEHThl [UIsl JI0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUU PELLICHUS.

IIpeamerHbIe:

ITP O0l1. Bnagers MeTomaMu JOKa3aTeNbCTB, arOPUTMaMU PEIICHUS 3a/ad; YMEHUE
(bopMyIUpOBATH ONPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTEIIbHbIE
paccyXJIeHHUs B XOJI€ PELICHUs 3a/1ay.

ITP 02. YmeTh onepupoBaTh MOHSATUSMU: CTEIEHb YMCIA, JorapudM 4Yucia; yMEHHE
BBINOJIHATh BBIYMCICHME 3HAYeHUH U INpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHAMU U
norapudmamu, npeodpa3oBaHus APOOHO-PAITMOHATHHBIX BHIPAKEHUM.

ITP 03. VYmMerp onepupoBaTb NOHATUAMU: PALUOHAIBHBIE, HWpPPALOHAJIbHBIE,
MOKa3aTelbHbIE, CTENEHHbIe, JIOTAapU(PMHUUYECKHE, TPUTOHOMETPUUYECKUE YpaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI.

[P 04. VYmerr onepupoBaTb NOHATUSIMM: (YHKIUS, HENpepbiBHas (yHKUINSA,
NPOM3BOJIHAs, TEpBOOOpa3Hasi, OIpEJeIEHHBI WHTErpaj; yMEHHE HaXOJUTh IPOU3BOJIHBIE
AJIEMEHTApHbIX (PYHKIMHA, MCHOJB3YS CHPAaBOYHBIE MaTepuaibl; HCCIEI0BaTh B IMPOCTEHIIMX
cilydasx B (DYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAUYEeHUS
¢yuknuii; Ctpouth rpadukyd MHOTOUJIEHOB C MCIIOJIIB30BAHMEM arapara MaTeMaTH4ecKoro
aHaJIN3a; MPUMEHATh NPOU3BOJHYIO IPU PEUICHMM 3a/Jad Ha JBHKEHHUE, pelarbh NPaKTUKO-
OpUEHTUPOBAaHHBIE 3a/layll Ha HAWOOJbLINE M HAaUMEHBIINE 3HAUEHUs, HAa HaXOXKJEHUE MyTH,
CKOPOCTH M YCKOPEHHUSI.

[TP 05. YMenue onepupoBaTh MOHATUSIMH: pallMOHaNbHAs (QYHKIUS, MMOKa3aTeabHas
¢byHKLUsA, cTeneHHas (QyHKUuUs, Jorapupmuueckas (QpyHKIUS, TPUTOHOMETpUYeckre (yHKIUH,
oOpaTHble (QYHKLIUHU; YMEHHE CTPOUTHh I'padMKu M3y4yeHHBIX (QYHKUIUH, UCTIOIB30BaTh Ipaduku
IPY U3YYEHUH MIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX TPEIMETOB
U 3aJ1a4 U3 peasibHOM JKU3HU; BBIpAXKaTh (OpMYJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMHU.

[P 06. YMenue pemaTh TEKCTOBBIE 3aJauydl PA3IUYHBIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, 0JIM U YacTH, Ha JABM)KEHUE, paboTy, CTOMMOCTh TOBApOB U YCJIYT, HAJOTH, 3a/1a4l
U3 00JIaCTH YNpPABICHHUS JIMYHBIMH M CEeMEHHbIMM (UHAHCAMH); COCTABIISATH BBIPAKEHUS,
YpaBHEHHUS, HEpPaBEHCTBA M HUX CHCTEMbI MO YCIOBHUIO 3aJjauyd, HCCIENOBaTh IOJyYeHHBIE
pEeLIeHHS U OLEHUBATh MPABON0100HOCT PE3yJIbTAaTOB.

[IP 07. YMmeHue omnepupoBaTh MNOHSTUSIMH: CpelHEE apupMETHYeCKOoe, MeauaHa,
HauOoJplllee M HaWMEHbIIEe 3HAYEHUs, pa3Max, AUCIEPCUs, CTaHIApTHOE OTKJIOHEHHE
YHCJIOBOrO Habopa; yMEHHE M3BJEKaTb, HHTEPIPETUPOBATh MH(POPMAIUIO, IPEICTABICHHYIO B
TabnMuIax, Ha JuarpamMmax, TIpadukax, OTPaXKAlOIIyl0 CBOWCTBA pEAJbHBIX IPOLECCOB U



SBIICHUH; TIPEJCTABIATh WH(OPMAIMIO C TOMOIIBI0 TAOMUI] W JaUarpamm; HCCIeI0BaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHHEM I'paUuecKux METOAOB U JIEKTPOHHBIX
CPEICTB.

ITP 08. Ymenue onepupoBaTh MOHATHAMU: CIy4alHBIN OMBIT U CIy4allHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUUCISATH BEPOSTHOCTH C HCIOJIB30BaHHEM
rpaduyeckux METOJOB; MPUMEHATb (OPMYIbl CIOXKEHHS M YMHOXKEHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE (aKThl U (POPMYIIBI MPU PELICHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMHU BEIHMUYMHAMU; YMEHHE MPUBOAUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YUCET B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX.

I[P 09. VYMenuwe omnepupoBaTh MOHATHUSMU: TOYKA, MpsMas, IUIOCKOCTh, B
IIPOCTPAHCTBO, JBYTPAHHBIA  yroJI, CKPCIUMBAIOLIMECH IIpsMbIE, IApaLICIbHOCT U
NEePHEHAUKYIISIPHOCTh MPSMBIX U IJIOCKOCTEH, Yroyl MEXAY MPAMBIMU, YTOJI MEXAY NPSIMOUA U
IJIOCKOCTBIO, YIOJI MEXKJY IUIOCKOCTSMH, PAaCCTOSHHE OT TOYKHM JO IIJIOCKOCTH, PACCTOSHHE
MEXIY MPSMBIMHU, PACCTOSIHUE MEXY IUIOCKOCTSIMHU; YMEHUE UCII0JIB30BATh IIPU PEILIEHUH 3a/1a4
u3ydeHHble (aKThl W TEOPEMBbl IUIAHUMETPUHM; yMEHHE OIEHHBATh pa3Mepbl OOBEKTOB
OKPY’KaIoILIEr0 MUPA.

ITP 10. YmeHnue onepupoBarh MOHATUSMU: MHOTOTPAHHUK, CEYEHHE MHOTOIPAHHUKA,
KyO, mapaienenues, npu3Ma, nupamuaa, Gurypa u mnoBepXHOCTh BpaIICHUS, IMIUHAP, KOHYC,
map, cdepa, cedeHus GUTyphl BpameHHs, TUIOCKOCTh, Kacarouiascs cepbl, IINHAPA, KOHYCa,;
IUIONIA/Ib MOBEPXHOCTH MHUPAMUIbI, MPU3MBI, KOHYCA, IMIMHJpA, 1Iapa; YMEHUE H300pa)kaThb
MHOTOIDAHHUKHA U ITOBEPXHOCTU BpALICHUS, UX CEYEHUS OT PYKH, C IIOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABAaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE PACIO3HABATh NIPABUIIbHBIE MHOTOTPAHHUKH.

[P 11. YMenue omepupoBaTh MOHITUSIMH: JBH)KCHHE B MPOCTPAHCTBE, MOJOOHBIC
¢Gurypsl B IMPOCTPAHCTBE;, HCIOJIb30BATh OTHOILIEHUE IUIOIAZEeH MOBEpXHOCTEH M 00BEMOB
noI00HBIX (PUTYp MPHU pelIeHUH 3a/1a4.

[P 12. YMmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHMHBI (JIMHA, YTOJI, ILJIOIIA[b,
00beM, TIONIA/1b MOBEPXHOCTH ), UCIOIb3Ys U3yYEHHbIE (DOPMYJIIBI U METO/IBI.

[TP 13. YmeHue omnepupoBaTh NOHATHUSAMU: MPSIMOYTOJIbHAs CHUCTEMa KOOpPJAMHAT,
KOOPJIMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISAPHOE IPOU3BEACHHUE, YIOJl MEXKIY
BEKTOpPAaMH, CyMMa BEKTOpPOB, INPOM3BEACHHE BEKTOPA HA YHUCIO; HAXOAWTH C IOMOIIBIO
U3y4EHHBIX (HOPMYJ KOOPIAUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMH.

[P 14. Ymenue BbIOMpaTh MOAXOMAIIMNA W3YUYCHHBIA METOJ IJISl PEIICHHsS 3a/Jadu,
pacmo3HaBaTh MaTeMaTHueckue (akThl W MaTeMaTH4YeCKHe MOJENH B TMPUPOJHBIX U
OOLIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPbl MaTeMaTHYECKUX
OTKpeITHI Poccniickoil 1 MUPOBOM MaTEMaTUYECKON HAYKHU.

1.3. ®opmMbI KOHTPOJISI M OLCHUBAHUS

[IpeameTom OmEHKH CIOYXHT CHOPMHUPOBAHHOCTh OOMMX MW MPOQPECCHOHATBHBIX
KOMIIETECHIIUH.
Tabnuma 1 KoHTposps 1 o1leHKa OCBOSHHS yUeOHOM NUCIMIUIMHBI IO TeMaM (pa3/ienam)

@DOopMBI KOHTPOJISI I OTICHHBAHHS
T . IIpomexxyrounas
eKYIIUHA KOHTPOJIb aTTeCTAIS
DneMeHT MeTONb OLCHK [IpoBepsiembie [IpoBepsiembl
yCOHOH (3an0HH;zeI;10}z 8 K, OK, ¥, 3 ;
1
IUCIUAIIINHBI COOmEemCmenL ¢ (Ons Metonns! | IIK, OK, Y, 3
N Gouel 00weobpasosa | OICHKH (Ons
pazoenon 4 pagouet MenbHbIX 06ueobpaszos
npozpammol) weoop
OUCYUNTIUH amenbHbIX




OK, JI, M, I1) OUCYUNIUH
OK, JI, M, 1)
Paszzen 1. IToBropeHne Kypca MaTeMaTHKKA OCHOBHOM IIIKOJIBI Okzamen OK 01
Tema 1.1 [TpaxTnueckas padora Nel OK 01, 02, 03, OK 02
Lenu u 3anaun Llenu 1 3a1a4u MaTEMATHKH 04 OK 03
MaTCMaTHKH ITpH P OCBOCHUH JIP 05, 07, 08, OK 04
OCBOCHMH crienuanbHocTH. Yucna u 09 IIK 1.4
f{?g;;a;bmcm' BBIYHCIIEHUS MP 01, 02, 03, JIP 05
P L HI(’) 3)’10%21 1)6 gzij g;
Tema 1.2 [TpakTuueckas padora No2 09 i ) i 4 ’ TP 09
Beipaxenus u Bripaxenus u o
npeodpas’oBaHys. | ypeoGpa3oBAHHL. JIP 13
[IpoueHTHBIE 1 JIP 14
POILICHTHBIC BHIYHCIICHUS.
BBFTHCICHIA. YpaBHEHUS U HEPaBEHCTBA MP 01
VYpaBHeHust 1 MP 02
HEpaBeHCTBA MP 03
Tema 1.3 [TpaxTrueckas padota Ne3 OK 01, 02, 03, MP 04
IIponienTHBIE [IpotieHTHBIE BHIYUCIICHUS B 04 MP 06
BBITUCIICHUA B npodecCHOoHANBHBIX 3aa4ax I[IK 1.4 MP 07
poheCCUOHAIBHBI JIP 05, 07, 08, MP 08
X 3a/1a4ax 09 MP 09
MP 01, 02, 03, MP 11
07,09, 11 1IP 01
ITP 01, 02, 06, 1IP 02
09, 12, 14 1IP 03
Tema 1.4 Bxognaa | [Ipaktudeckas pabora Ned OK 01, 02, 03, IIP 04
KOHTPOJIbHAS Bxoanast KOHTpOJIbHAA 04 1IP 05
padora pabota JIP 05, 07, 08, IIP 06
09 1IP 07
MP 01, 02, 03, 1IP 08
07,09, 11 1IP 09
ITP 01, 02, 06, IIP 10
09, 12, 14 I1IP 11
Paznen 2. OcHoBbI TpuroHomerpuu. Tpuronomerpuieckue GpyHKIun IIP 12
Tema 2.1 VCTHBIN ompoc OK 01, 02, 03, IIpP 13
Tpuronomerpuuec | CobGecemoBanue 04 IIP 14
Kue QYHKIUU JIP 05, 07, 08,
MIPOU3BOJIBHOTO 09
yriia, 9ucia MP 01, 02, 03,
Tema 2.2 [Ipaktuueckas pabora Ne5 06, 07, 08, 09
OcHOBHbBIE OCHOBHBIE ITP 01, 02, 03,
TPUTOHOMETPUICCK | TpyroHoMeTpruiecKue 05,14
1e TOXNCCTBA. ToxaeCcTBa. DOPMYIIBI
Dopmybl MIPUBEICHUS
NPHUBEICHUS
Tema 2.3 YcTHBIN onpoc

Cunyc, KOCHHYC,
TaHT€HC CYMMBI U
pa3HOCTH ABYX
YTJIOB.

Dopmybl
JIBOMHOTO
apryMmeHra

CobecenoBanue

Tema 2.4

YCcTHBII onpoc




Tpuronomerpuyec
Kkue QYHKIUH, UX

CobecenoBanue

CBONCTBa U

rpaduKu

Tema 2.5 YcrHblii onpoc

IIpeobpasosanne | CobGecenoBanue

rpauKoB

TPUTOHOMETPHIECK

ux pyHKIHI

Tema 2.6 ITpakTuueckas padota Neb

Omnucanue Ornucadue

HPOU3BONCTBCHHBL | 1pOoU3BOCTBEHHBIX

X HpOLECccos ¢ IPOIIECCOB C TIOMOLIBIO

TIOMOTIEIO rpaduKoB PYHKIHI

rpauKoB

yHKii [TpakTryeckas padora Ne7
Ornucanue
MIPOU3BOJICTBEHHBIX
IIPOLIECCOB C TOMOUIBIO
rpadukoB QpyHKINN

Tewma 2.7 YcrHbIi onpoc

OO0patHbIe

TPUTOHOMETPHUYIECCK

ve GyHKIHUN

Tema 2.8 YcrHbIi onpoc

Ipocremine CobecenoBaHue

TPUTOHOMETPHUYECCK

Ue YpaBHEHUS

Tema 2.9 [TpakTrueckast padora Ne§

Hpocrernimue [Ipocreiinme

TPUTOHOMETPHYIECK | TpyroHOMETPUYECKHE

yie HEPaBEeHCTBA HepaBEHCTBA

Tema 2.10 IIpaktuueckas padora Ne9

KonTposnbHas KonTtposbHas pabora 1o

paboTa 1o pasieny
2 «OcHOBBI
TPUTOHOMETPUH.
Tpuronomerpuyec
Kre QYHKITUI

pasneny 2 «OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpudeckue
byHKIII»

Pasnen 3. Crenenu

1 KOPHHU. CTCHGHHafl, IIoKa3arcjibHas U

jorapupmuyueckas GyHKIUU
Tema 3.1 VYT onpoc OK 01, 02, 03,
Crenennast CobGeceoBanue 04
byHKIHSL. JIP 07, 08, 09
CBoliCTBa CTEIIEHU MP 01, 02, 03,
Tema 3.2 VYcTHBIH orpoc 06, 07
Caoiictsa kopus n- | CobGecenoBanue I1P 02, 03, 04,
Oif CTeTIeHH. [Mpaktudeckas padora NelQ 05, 14
[IpeobpaszoBanue IIpeoGpa3zoBanue
UPPalMOHANBHBIX | MPPAlMOHAIBHBIX BBIPAKCHUH
BBIpaXKCHUN [Mpaktudeckas padora Nell

IIpeobpazoBanue

UPPAIMOHAIBHBIX BBIPAKESHUI
Tema 3.3 [IpakTuueckas padora Nel2
Pemenue Pemenue npparmoHaibHbIX
UPPAlOHAIBHBIX | YpaBHEHHUH




ypaBHEHUI

Tema 3.4 YcTHBI ompoc OK 01, 02, 03,
[loka3zarenbHas CobOecenoBanue 04
byHkLu, ee [IpakTuueckas padora Nel3 JIP 05, 07, 09
CBOMCTBA. INokazarenbHas QyHKIMS, ee MP 01, 02, 06,
Penrenne cBoiicTBa. Perenue 07,09, 11
MMOKa3aTeIbHBIX MOKa3aTeJIbHbIX YPABHEHUN U IIP 01, 02, 03
YpaBHEHUH H HEpaBEHCTB
HEpaBEHCTB [IpaxTrueckas padora Nel4
IToxazarenbHas QyHKIHS, ee
cBoricTBa. Pemenue
MIOKA3aTeNbHbIX YPAaBHEHUH U
HEPaBEHCTB
Tema 3.5 YcTHBI otpoc OK 01, 02, 03,
Jlorapudm uncna. | CobecenoBanue 04
CaoiicTBa [IpakTiueckas padora Nel5 JIP 05, 07, 09
norapuMoB Jlorapudm gncna. CoticTBa MP 01, 02, 04,
siorapu()MoB 06, 07
Tema 3.6 YcTHbI omipoc IIP 01, 02, 03
Jlorapudmmueckas | CobecenoBanue
¢byHKIHA, ee [IpakTrueckas padora Nel6
CBOIiCTBa. Pemrenue norapudmudeckux
Jlorapudmuyeckue | ypaBHEHHI 1 HEPABEHCTB
YpaBHEHUS U
HEpaBEHCTBA
Tema 3.7 [Mpaktudeckas padora Nel7
Jlorapudmer B Jlorapudmer B mpupoae u
npupoae u TEXHUKE
TEXHUKE [Mpaktuueckas padora Nel8
Jlorapudmsl B pupojie u
TEXHUKE
Tema 3.8 [Ipaktuueckas padora Nel9
KonTtposnbHas KonTtposbHas pabora 1o
pabota o pa3zeny | paszzeny 3 «CreneHu M KOPHHU.
3 «Crenenu u CrenenHasi, oKa3aTeslbHas U
kopHU. CrenieHHas, | norapudmudeckas QyHKIIHU
MoKa3aTenbHas u
norapudmudeckas
byHKIHII)
Pasnen 4. YpaBHeHHs 1 HEpaBEHCTBA
Tema 4.1 YcTHBI ompoc OK 01, 02, 03,
PaBHOCHIBHOCTD CoOecenioBanue 04
ypaBHEHUI U [IpakTuueckas padora Ne20 JIP 05, 07, 08,
HEPaBEHCTB. PaBHOCHIIBHOCTB ypaBHEHUH U 09
OO01Ire METOIbI HepaBeHCTB. O0IIHe METO b MP 01, 02, 03,
peLICHUS peLICHHS 06, 07, 08, 09
Tema 4.2 [IpakTuueckas pabora Ne21 ITP 01, 02, 03,
YpaBHeHUs U YpaBHEHHS U HEPABEHCTBA C 05, 14

HCPABCHCTBA C
MOAYJIEM

MOoAyJIeM

Tema 4.3
YpaBHEHUA U
HEpaBEHCTBA C

[Mpaktudeckas padora No22
YpaBHEHHs U HEPABEHCTBA C
napaMeTpamu

napaMeTpamu
Tema 4.4 [IpakTrueckas padbora Ne23
KonTposbHas KoHTtponsHas pabota 1o




pabota no pazneny

pazneny 4 «YpaBHEHUS U

4 «YpaBHeHUs U HEPaBEHCTBa»
HEPaBEHCTBAY
Paznen 5. [IponsBonHas u nepBooOpa3Has QyHKINH
Tema 5.1 YcTHBIM ompoc OK 01, 02, 03,
Uucnosas CobOecenoBanue 04
IOCJIEIOBATEIHFHOC JIP 05, 07, 08,
Tb, €€ 09
cBoiictBa.llpenen MP 02, 03, 04,
IOCJIEOBATEIHLHOC 06, 07, 08, 09,
TH 11
Tema 5.2 YcTHBIM ompoc IIP 01, 04, 05,
[lonsTHne CobOecenoBanue 12, 14
TIPOU3BOTHOM. [IpaxTrueckas padora Ne24
DopmyIibl U [TonaTre o npou3BoAHOU
npaBuia GbyHKIUH.
muddepennmpoBan | [Ipaktudeckas paborta Ne25
usl QyHKIMH DopMyITs U IpaBmiIa
JudhepeHInpoBaHUs
Tema 5.3 VYerHbIi onpoc
ITousiTue o CobecenoBanue
HETPEPHIBHOCTU
¢bynkun. Meron
MHTEPBAJIOB
Tema 5.4 [IpakTrueckas padora No26
duznyeckuili u dusnyeckuili u
TeOMETPUUYECKHUN FEOMETPUYECKUI CMBICIT
CMBICI MIPOU3BOIHOMN
ITPOU3BOAHON
Tema 5.5 [TpakTrueckas padora Ne27
YpaBHeHue YpaBHEHHE KacaTEIbHOM K
KacaTeJbHOM K rpaduky GyHKIIHH
rpaduKy QyHKIUH
Tema 5.6 [TpakTrueckas padora No28
MOHOTOHHOCTb MOHOTOHHOCTb (PYHKIIIH.
¢ysakyn. Touku Touku 3KCTpeMyMa
JKCTpeMyMa
Tema 5.7 [IpakTuueckas padora Ne29
Uccnenosanue Uccnenopanne GhyHKIMIA 1
GyHKIWA 1 MOCTPOCHUE UX TPaAPUKOB
MOCTPOCHUE HX
rpauKoB
Tema 5.8 [Ipaktuueckas padora Ne30
Haubonpmiee u HawuOonbiee n HanMeHblIee
HanMeHbIIIee 3Ha4YeHUs QyHKIMN
3HAYECHUS
byHKIIH
Tema 5.9 [Mpaktudeckas padora Ne31
Haxoxxnenune Haxosxnenne onTuMaibHOTO
ONTUMAJILHOTO pe3yibTaTa ¢ IOMOLIBIO
pesynbTaTa ¢ MIPOM3BOJHOM
MTOMOIIIBIO [MpakTrueckas padora Ne32
MIPOU3BOJHOM HaxosxaeHnue onTuMansHOTO
pe3yibTaTa ¢ IOMOLIBIO
MIPOU3BOIHON
Tema 5.10 [TpaxTrueckas pabora Ne33 OK 01, 02, 03,




[lepBooOpazHas IlepBooOpa3zHas GyHKUHS. 04
¢yukiwys. [Ipapuna | [IpaBuiia HaX 0K IACHUS JIP 07, 08, 09
HaXOXKIEHUS MTepBOOOPA3HBIX MP 02, 03, 06,
MIePBO0OOPa3HBIX 07,11
Tema 5.11 [MpakTuueckas padora Ne34 ITP 01, 03, 04,
IImomranp [Tnomans KPUBOIMHEHHOMH 06
KPUBOJIUHENHOU Tpaneuuu. ®opmyna HerotoHa-
Tpanenumu. JleiiOnua
dopmyna
HeroTona-
Jleiibnnna
Tema 5.12 [MpakTuueckas pabora Ne35 OK 01, 02, 03,
OrnpeneneHHbIi OrnpeaeeHHbIN HHTETPpaT B 04
WHTETPaJ B )KU3HU | JKU3HU JIP 07, 08, 09
[TpakTrueckas padora Ne36 MP 02, 03, 06,
OrnpeaeneHHblil HHTErpal B 07,11
JKU3HHA IIP 01, 03, 04,
06
Tema 5.13 [IpakTuueckas padora Ne37 OK 01, 02, 03,
KoutponbsHas KonTponsHas pabora mo 04
pabota o pazneny | pasmeny S «lIponsBogHas u JIP 07, 08, 09
5 «[IpousBogHas u | mepBooOpazHas pyHKIHM MP 02, 03, 06,
nepBooOpa3Has 07,11
GyHKIIIY ITP 01, 03, 04,
06
Paznen 6. DneMeHTHI TEOPUH BEPOSTHOCTEH U MaTeMaTHIECKOM
CTaTHCTUKH
Tema 6.1 VYerHBIi onpoc OK 01, 02, 03,
CoOrnITHE, CobecenoBanue 04
BEPOSITHOCTH K 1.4
COOBITHS. JIP 07, 08, 09,
CrnoxxeHnue u 13,14
YMHOKCHHE MP 01, 02, 03,
BEPOSITHOCTEN 04, 06, 07, 08,
Tewma 6.2 [Ipaktuueckas padora Ne38 09,11
BepositHOCTS B BeposrtHocTh B IIP 01, 07, 08,
npodeCcCHOHANBHBI | MPO(HECCHOHATBHBIX 3a1auax 14
X 3aJ1a4ax [Ipaktuueckas padora Ne39
BeposiTHOCTS B
po(heCCHOHAIBHBIX 3a/jauax
Tema 6.3 YcTHBI ompoc
JuckperHas
city4aiiHas

BEJIMYMHA, 3aKOH
ee pacrnpe/elIeHus

Tema6.4

[IpakTuueckas padora Ne40

3agauu 3agaun MaTeMaTHUYECKON
MaTeMaTHIeCKOM CTaTUCTUKH

CTATUCTUKU

Tema 6.5 [Ipaktuueckas padora Ne41
Kontponbras KontponsHas pabota 1o

paboTa 1o pasieny
6 «DneMeHTHI
TEOpHH
BEPOATHOCTEN U
MaTeMaTHUYCCKON

pasneny 6 «2IeMEHTHI TEOPUHU
BEpOSITHOCTEU U
MaTEeMaTHYECKOW CTATHCTUKIY




CTaTUCTUKID)

Paznien 7. IlpsiMble ¥ TUIOCKOCTH B TPOCTPAHCTBE

Tema 7.1 YcTHEI otpoc OK 01, 02, 03,
OcHOBHEBIE CobecenoBanue 04
MMOHATHSA JIP 05, 09
CTEpPEOMETPHH. MP 02, 03, 04,
Pacnonoxenue 06, 07, 08, 09
MPSIMBIX U ITP 01, 09
TJIOCKOCTEN

Tema 7.2 [IpaxTrueckas padora Ne42

TTapannensHOCTD [TapannenbHOCTh MPSAMBIX,

MPSIMBIX, TIPSIMON M | TPSMOM U TIOCKOCTH,

IUIOCKOCTH, IUIOCKOCTEH

IJIOCKOCTEN

Tema 7.3 YcTHBIM ompoc

[epnenmukynsprao | CobecenoBanue

CTh TIPSIMBIX,

IpsIMOU U

IJIOCKOCTH,

IJIOCKOCTEN

Tema 7.4 [IpakTiueckas pabora Ne43

[lepnenaukynsap u | IlepneHnuKymasip U HaKJIIOHHASL.

HAaKJIOHHAs. Teopema o Tpex

Teopema o Tpex MEPIICHIUKYIISIpax

TIEPIICHINKYIISIpax

Tema 7.5 [Mpaktudeckas pabora Nod44

IIpsimble u IIpssMble ¥ IJIOCKOCTH B

TUIOCKOCTH B MIPaKTHYECKUX 3a/1a9ax

MPAKTHYECKUX

3aJavyax

Tema 7.6 [TpakTuueckas pabora Ne45

KonTponsHas KonTponbsnas pabdora no

pabota o pazneny | paznmeny 7 «lIpsmbie u

7 «IIpsimbie u IJIOCKOCTH B IIPOCTPAHCTBE

TUIOCKOCTH B

MTPOCTPAHCTBE

Paznen 8. MHOTOrpaHHUKY U Tea BpaNICHUS

Tema 8.1 YcTHBI ompoc OK 01, 02, 03,
[Ipuzma, ee Co0OecenoBanue 04
sneMeHTHl. CeueHus JIP 05, 09
TIPU3MEL. MP 02, 04, 06,
Buast mpu3Mel. 07,08, 11
ITapannenenunes. I1P 10, 11, 12
Ky6

Tema 8.2 YcTHBI ompoc

IIupammuna, ee CobecenoBanne

ceyeHue.

IIpaBunbHas u

yceu€HHast

nupaMuza

Tewma 8.3 YcTHBI ompoc

Cummetpus B CobecenoBanne

KyOe,

napaJuieseTuIee,

pu3Me, MUPAMUJIE

Tema 8.4 [TpaxTrueckas pabora Ned6 OK 01, 02, 03,
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IIpumepsr IIpumeps! cummeTpuil B 04
CUMMETpHUH B npodeccuun JIP 05, 09
npodeccuu [IpaxTrueckas padora Ne47 MP 02, 04, 06,
[Ipumeps! cummeTpuii B 07,08, 11
npodeccuu ITP 10, 11, 12
Tema 8.5 YcTHEI ompoc OK 01, 02, 03,
IIpaBunbHbIE 04
MHOTOTPaHHUKH U JIP 05, 09
HX CBOMCTBA MP 02, 04, 06,
Tema 8.6 YcTHEI otpoc 07,08, 11
HunuHap, KoHyc, I1P 10, 11, 12
1I1ap U UX CEYCHHUs
Tema 8.7 [IpakTrueckas padora Ne4§
O0bnem Tena. O6mwem tena. OTHOIIEHHE
OTHollIEHHE 00BEMOB ITOJOOHBIX TEN
00BEMOB
MOTOOHBIX TE
Tema 8.8 VYerHBIi onpoc
O0bembl 1 [Mpaktuueckas padora No48
IUIoIIaan O6mwem tena. OTHOIIEHHE
MTOBEPXHOCTEN Ten | 00BHEMOB MOJOOHBIX TEJT
Tewma 8.9 [IpakTrueckas padora No49
KonTponbHas KonTtpoibsHas pabora 1o
pabota o pasneny | pasmeny 8 «MHOTOTpaHHUKH U
8 TeJa BpalLCHUs»
«MHOrorpaHHuKH
Y TeJa BPaICHUS
Paznen 9. KoopauHatel 1 BEKTOPHI
Tema 9.1 VYeTHbIi onpoc OK 01, 02, 03,
Koopnunater u CobecenoBanue 04
BEKTOPHI B [paktudeckas padora Ne50 JIP 05, 09
MIPOCTPAHCTBE. Koopnunatel 1 BEKTOpEI B MP 02, 04, 06,
[Ipocreiimue npoctpaHcTBe. [IpocTeiimue 07,08, 11
3a71a4u B 3a71a4M B KOOpAUHATaX IP 11, 12, 13,
KOOpPJIMHATAX 14
Tema 9.2 VYeTHBIl onpoc
Yroa Mexay CobecenoBanue
BEKTOPAMHU. [MpakTrueckas padora Ne51
CkamnsipHoe BekTopsl B IpocTpaHCTBE.
NPOU3BEJICHHUE Yo Mexay BeKTOpaMHu.
BEKTOPOB CkansipHoe TIpou3Be/IcHrE
BEKTOPOB
Tema 9.3 [Ipaktuueckas padora Ne52
Konrponbnas KonrponbHas pabota o

paboTa 1o pasieny
9 «KoopauHatel 1
BEKTOPBI»

pasneny9 «KoopauHaThel u
BEKTOPBI»
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Bonpocsl 1i1st codecenoBanus
110 JUCIHUITJIINHEC «MaTeMaTI/IKa»

2. OueHoYHbIE CPeACTBA TeKYLEero KOHTPOJIsl yCIIeBaeMOCTH U KPUTEPHH OLEHKH

Ne IpaBuiabHbIH
Copnep:xanune Bonpoca Komnerennus
n/n OTBET
1. Jnuna mapmpyta 36 kM. TypucTs! npomnu neurkom 25% myTy, a B OK 01
OCTaBILIYIOCS YaCTh IyTH IUIBIIM Ha MI0Tax. CKOIBKO
KUJIOMETPOB TYPUCTHI IPOIUIBUIN Ha TI0Tax?
a) 11
6)9
B) 27
r)21
2. B paBHOOEIpEHHOM TPEYTOJIBHUKE YTOJl P OCHOBaHUH paBeH 60 a IIK 1.2
rpagycaM. DTOT TPEYroJbHHUK:
a) MIPaBUITbHBIH
0) MPSIMOYTOJIbHBIH
B) HE CYIIECTBYET
T) MTPOM3BOJIBHBII
3. BeraspTe nponyuieHHoe ciioBo: «IIpu neneHun crenenei ¢ BBIYUTAOTCS OK 01
O/IMHAKOBBIMHU OCHOBaHUSIMH, OCHOBAaHHE OCTAETCS MPEKHUM, a
MOKa3aTeNn ».
4, YcTaHOBUTE COOTBETCTBUE MEKAY (OPMYJION U Ha3BaHHEM I-r OK 01
GbyHKIHAN: 2-B
1. OOpaTHas TpUTOHOMETpUIECKas 3-a
2. CremneHHas 4-6
3. Iloka3aTenbHas
4. TpuronoMeTpuueckas
a)y = a*
0)y =sinx
B)y = x°
T)y = arccos x
5. Beruucnure 3HaueHne BeipakeHus logs é B OK 02
a)-—5
0) 5
B) 4
r)4
6. Haitnure kopuu ypaBHenus (x — 5)vV2x—3=0 B OK 02
a) 6 r
0) 8
B) 5
T) 1,5
7. IToctaBbTe B COOTBETCTBHE (DYHKITUH €€ IPOU3BOIHYIO: 1-B OK 03
2-a
a.y = 4x3 1.3cos(3x + 2) 3-6
6.y =6x—11 2. 12x2 4-r
B.y = sin(3x + 2) 3.6
ry=2x%—5x+3 4.10x* -5
8. Ecnu xy— kpuTHueckas ToUKa U IIpH Mepexojie uepe3 Hee€ ciaeBa MaKCUMYM OK 03

HaIlpaBo IEpBasd MpOU3BOAHAA MCHSCT 3HAK C «*t» Ha
«—» TO B I[aHHOf’I TOYKEC




9. OnuimuTe anropuT™ COCTaBIEHUS YPaBHEHMSI KacaTelbHOM K 3 OK 03
rpaduky dyukipn y = f(x). B oTBeTe yKaxuTte BEpHYIO 4
MIOCJIEI0BATENBHOCTD JCHCTBUI. 1
1) Haiitu f'(x) u f'(a). 2
2) IMoacrasuth Haiinennsie uncna a, f(a) u f'(a) B obiee
ypasHenne kacatensuoit y = f(a) + f'@ - (x — a).

3) O603HaunTh OYKBOW @ a0CIUCCY TOYKH KacaHUsl.
4) Haiitu f (a).

10. Bri6epute mepBooOpasnyro s pyHknuu f(x) = 4x — 1. 0 OK 01
a) F(x) = 16x*+C
0) F(x)=2x>-x+C
B) F(x)=2x>+C
r) F(x)=16x>—x+C

11. Omnepanys HaXOXKJICHHS TePBOOOPa3HON HA3BIBACTCS HWHTETPUPOBAHU OK 01

e

12. YcTaHOBUTE COOTBETCTBUE MEXKY HEONPEAEIEHHBIM HHTETPAIOM 1-6 OK 01
U €ro 3HaYEHUEeM: 2-r
a. [ x"dx1. —cosx + C 3-B
6. [ sinxdx 2. e*+ C 4-a
B[ 3.njx+C

Xl’l+1
r. [ eXdx 4.—+C

13. Urto HE paccMaTpHUBaeTCs B paMKax KOMOUHATOPUKH? 0 OK 04
a) MepecTaHOBKU
0) uHTErpabl
B) pa3MelLIeHUS
T') COUCTaHUS

14. IIpsiMble, nMeromye oAHy OOIIYI0 TOUKY, HAa3bIBAIOTCS [IEPECEKAIOIINAM OK 01

ucst

15. Kaxoii cummeTpuu He cyuiecTByeT? a K 1.2

a) TPOWCTBEHHOU
0) LIEHTpaIbHOU
B) OCEBOM

T) 3epKaJIbHON

Kpurtepun onenuBanus:

«5» 90% - 100% mnpaBUIbHBIX OTBETOB;
«» 70% - 89% mnpaBUIBLHBIX OTBETOB;
«3» 50% - 69% npaBUIBHBIX OTBETOB;

«2» Mmenee 50% npaBUIBHBIX 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) IlokazarenbHas pyHKIHMS, €€ CBOWCTBA U TpaduK.

11) Jlorapudmuueckas ¢pyHkius, e€ 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-oi CTeNeHH, CBOMCTBA PaTUKAIIOB.

17) Peuenue uppalMoHaJIbHBIX YPAaBHECHHH.

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) TlocnenoBaTenbHOCTh. CIIOCOOBI 3aaHUSI M CBOMCTBA YHCIIOBBIX IMOCIEA0BATEIILHOCTEH.
23) beckoHeuHO yObIBaromasi reOMETpUUEcKast OCIe10BaTeIbHOCTD.
24) Ilpenen mocnenoBaTeNbHOCTH.

25) IlpousBonHas GyHKIUH.

26) IlpaBuna quddepeHurpoBaHus.

27) BbluncneHue Npou3BOAHOMN CII0KHON (YHKITUH.

28) ®uznueckuil (MEXaHUYECKHIT) CMBICI MPOU3BOIHOMN

29) T'eoMeTpuYecKHU 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: KJIACCHUECKOE, CTATUCTHUECKOE U T€OMETPUUECKOE.
42) OcCHOBHBIE CTaTHCTHYECKHE TOKA3aTeNn: CpeaHee apupMeTHuecKoe, pa3Max, MeIuaHa u
MoJa.



43) OcCHOBHBIC TIOHATHS CTEPEOMETPHH.

44) BsauMHOE pacnoI0KEeHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
45) VYrubel MexIy NPAMBIMUA. YTOJI MEXAY NPSIMOH U IJIOCKOCTBIO.
46) IlapannenbHble NPSMBIE B IPOCTPAHCTBE.

47) IlapannenbHOCTh NPSAMOM U IJIOCKOCTH.

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

50) IlepneHauUKyISIPHOCTH MPSIMOM U IJIOCKOCTH.

51) IIpusHak neprneHIuKyIIpHOCTU IIOCKOCTEM.

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) Tlpu3ma u ee 3JIeMEHTHI.

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) CkansgpHoe Ipou3BeIACHUE IBYX BEKTOPOB.

66) CuMMeTpus: IEHTpajIbHas, OCeBas M 3epKaJbHAS.

Kpurepun onenuBanus

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

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

2) yMEIOT BBIJICIATH TJIABHOE B YCBOEHHOM MaTepHalie, e1aTh 0000IeHUs U BHIBOIBI,

3) OCMBICIIEHHO NPUMEHSIOT MOJyYEHHbIE 3HAaHUS NP MPUBEJCHUN IPUMEPOB, UCTIOIb30BAHUU
HarJsHBIX MaTEPHAIIOB U IJIAKaTOB;

4) He oNyCKaroT OIMOOK MPU BOCIIPOU3BEICHUN 3HAHU;

5) 6e3 3aTpyaHEHMH JAlOT OTBETHl Ha BHMJIOM3MEHEHHBIE BOIPOCHI, HA KOTOPbIE HET MPSIMBIX
OTBETOB B yueOHOI1 TuTeparype.

Ounenka «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 NPU MPUBEIECHUU NMPUMEPOB, UCIIONB30BAHUM HATJISTIHBIX
MaTepUajoB U IJIAKaTOB;

4) nomyckaroT He3HauyUTeNIbHbIE OIIMOKM TNpPU BOCIPOU3BEICHUM 3HAHUN, KOTOpPBIE JIETKO
YCTPAHSIOT C IOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB;

5) UCHBITBIBAIOT HEKOTOPBIE 3aTPYJHEHUS TOJBKO MPU OTBETAX HA BUIOU3MEHEHHBIE BOIPOCHI,
Ha KOTOpbIE HET MPSMBIX OTBETOB B Y4eOHOI TuTEpaType.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) - BHICTABIISIETCS O0YUYaAIOLIUMCS, KOTOPBIE:
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1) ycBomsnM OCHOBHOW OOBEM MaTepualla B COOTBETCTBHHM C TMPOTpaMMOM OOyYEHHs, HO
UCTBITBIBAIOT 3aTPyJHEHUS TMPU €ro CaMOCTOSTEIILHOM BOCHPOU3BEICHUU U TPEOYIOT
HABOJSIIUX U YTOUHSIOIIUX BOIPOCOB;

2) OTBEYaIOT B OCHOBHOM Ha BOMPOCHI BOCIIPOU3BOISAIIETO XapaKTepa;

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

4) nomyckaroT OMKUOKH MIPH BOCIIPOU3BEACHUN 3HAHUN, KOTOPBIE YCTPAHSIIOT TOJIBKO C TOMOIIBIO
JIOTIOTHUTEIHHBIX BOIIPOCOB;

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

Ounenka «2» (Hey/10BJIETBOPUTEIBLHO) - 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 3aTPYAHECHHUS IaXKe MPU OTBETAX HAa BOIPOCHI BOCIPOU3BOJISIIETO XapaKTepa;

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

4) He UMEIOT HAaBBIKOB HCITOJIb30BAHUS MPO(PECCHOHATBHOM JIEKCHUKH.

TeMI)II/IH)II/IBI/IJIyaJIle)IXl'[pOeKTOB
o JUCHUIIINHE «MaTeMaThKay

JKu3Hb n HayuHble OTKpbITUA PpaHcya Buera
[TpousBoaHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHMsI, HEPABEHCTBA M CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayyHbIE OTKPBITUS

MaremaTuka: UICTOpPHS BOSHUKHOBEHMSI U Pa3BUTHUS
3agaun Ha ApoOu M UCTOPHSI UX BOSHUKHOBEHMS

Matematuka u € posib B apXUTEKType

X NN R WD =

I'paduxu QyHKIMHA 1 MX TPUMEHEHUE

9. Tlporpeccun u UX NPaKTUYECKOE IPUMEHEHHE

10. B mupe BeposTHOCTE}

11. l'eomeTpuyeckue Tena B MPOCTPAHCTBE M BOKPYT HAC

12. Yucna u ux ucropus

13. 3omoToe ceuenne B MaTeMaTHKE M €0 MPUKIAIHOE 3HAUCHHUE
14. TIpouenTsl, uX 3Ha4YEHNE ¥ IPUMEHEHHIE

15. TleprooGpasnas, UHTErpa U €ro IPUMEHEHNE

16. TexcroBble 3a1auu ¥ MX pEIIEHHE

17. MeToapl MaTeMaTHYECKON CTATHCTUKH

18. TTupaMubl: reOMETPHYECKOE TENO U APXUTEKTYPHOE BETUKOJIETHE
19. JlorapudMmsl: CymHOCTb U UX CBONCTBA

20. B Mupe KBagpaTHBIX YpaBHEHUI
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21. TpeyronbHUKH, UX CYIHOCTb ¥ 3HAYEHUE

22. TeoMeTpus: U3 NIyOMHBI BEKOB JI0 HALIKX JTHEH

23. TlokasarebHbIE YPABHEHUS U HEPABEHCTBA: CYIIHOCTD ¥ CIIOCOOBI PELIEHHUS
24. TpuroHoMeTpHsi U MUP BOKDPYT HAC

25. CuMMeTpHs - OCHOBOIIOJIATAIOIIMH IPUHIIUIT YCTPOMCTBA MUpa
26. Maremaruku JlpeBHeii I'peliun u MX OTKPBITHUS

277. MHOTOYTOJILHUKH UX CBOMCTBA

28. BeKTOpHI Ha IIOCKOCTH M B IIPOCTPAHCTBE

29. VppainuoHaibHble YpaBHEHHS U CIIOCOOBI UX PELIECHUS

30. Tena BpaieHus, uX BUIbI M CBOWCTBA

31. B mupe xoMGHHATOPHKH

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

33. CucreMbl KOOPIMHAT U UX IPHUMEHEHHE

34. KopHu, crenenu u 1orapupmul

35. TpuroHoMeTprYECKUE YPABHEHHS U HEPABEHCTBA U UX PEILEHHE

36. 3HakoMOe U HE3HAKOMOE YHUCJIO TTH

Kpurepun oneHuBaHmsi:

Ouyenxa « Omauunoy:

— paboTa HOCHT TPAKTUYECKUU XapakTep, COJIEPKHUT TPaMOTHO H3JIOKEHHYIO
TEOpPETHUECKYI0 0a3y, XapakTepus3yeTcs JIOTMYHBIM, TIOCIEJOBATEIbHBIM  H3JI0KEHUEM
MaTepuaia ¢ COOTBETCTBYIOIIMMHU BBIBOJIaMU U OOOCHOBAHHBIMH MPEATOKEHUSIMU;

— mnpu 3ammTe padboThl OOYyYArOUIUICS IMOKA3bIBAET JOCTATOYHO TIYOOKHE 3HAHMS
BOIIPOCOB TEMBI, CBOOOJHO OMNEPHUPYET MAaHHBIMHU HCCIIEIOBAHUSIMH, BHOCHUT OOOCHOBAHHBIC
MPEJIOKEHHUS, BO BpPEeMs BBICTYIUICHUS HCIOJIb3YyeT HArNAIHBIE MOCOOMS (TaONHUIIBI, CXEMBI,
rpaduku, MEKTPOHHBIE TPE3eHTAlMU U T.J.) WU Pa3faTO4YHbI MaTepua, JIeTKO OTBeYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT IPAaKTHUYECKUN XapaKTep, COAEPKUT T'PAMOTHO H3IIOKEHHYIO TEOPETHYECKYIO
0a3y, XapakTepHu3yeTcs MOCIEeIOBAaTEIbHBIM M3JI0KEHHEM MaTepuana C COOTBETCTBYIOLIUMHU
BBIBOJIaMU, OJTHAKO C HE BMOJHE 0OOCHOBAHHBIMHU MPEIOKEHUSIMU;

— TpH 3alMTe OOYYAIOIIMWKUCS TOKAa3bIBA€T 3HAHUSI BOMPOCOB TEMBI, OMEPUPYET
JAaHHBIMU HCCJIEIOBAHUSI, BHOCUT TPEUIOKECHHS, BO BpPEMS BBICTYIUICHUS HCIIOIb3yeT
HarJsiHbIe TocoOus (TaOmuIbl, CXembl, TpaduKH, SJICKTPOHHBIC NPE3CHTAUd W T.JA.) WIU
pa3naTovyHbI MaTepuan, 6e3 0coObIX 3aTPyIHEHUI OTBEYAET Ha TOCTABIIEHHBIE BOIIPOCHI.

Oyenka « YooenemeopumenvHoy:

— HOCHUT TPAaKTHUECKHH XapakTep, COJEPKUT TeopeTHdeckyro 0a3zy, Oazupyercs Ha
MPAKTUYECKOM MaTepuaje, HO OTIMYAeTCs MOBEPXHOCTHBIM aHAU30M M HEIOCTaTOYHO
KPUTHYECKHM pa30opoM, B HeH MPOCMATPUBAETCS HEMOCIEAOBATEIbHOCTh HU3IIOKEHUS
MaTtepuaa, MpeACcTaBIeHbl HEOOOCHOBAHHBIC MTPEIJIOKECHUS,

—  UMEIOTCS 3aMEYaHMsI 110 COJEPIKAHUIO PAOOTHI M 0(hOPMIICHHIO;

— TIpH 3aliUTe O00y4aromuiics NposiBiIseT HEYBEPEHHOCTh, MOKa3bIBaeT ciaboe 3HaHUE
BOITPOCOB TE€MBI, HE JIa€T MOJIHOT0, apI'YMEHTUPOBAHHOTO OTBETA Ha 3aJJaHHBIE BOIPOCHI.
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Oyenka «Heyoosnemeopumenvroy:
— HHIUBUAYaIbHBINA IPOEKT HE 3aBEPILECH;

— K 3amuTe 00yJaronuuncs He JOImyCKaeTCsl.
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