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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(hOpMUPOBAHHOCTH KOMIIETEHIIMHA CTYJAEHTOB, OOyd4aromuxcs mo crnenuaibHoctd 43.02.16
Typu3sM u rocrenpuuMcTBo 110 yueOHoil nucuuiummae O/1.07 MaremaTuka.

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

[TpomexxyTouHasi arrecTanusi 1Mo y4eOHOW AWCHMILIMHE MPEayCMOTpeHa B Qopme
9K3aMEHA C BBICTABJICHUEM OTMETKHM MO CHUCTEME «OTJIMYHO, XOpPOUIO, YAOBIETBOPUTEIBHO,
HEYJIOBJIIETBOPUTEIHHOY.

1.2. HnarmpyeMble pe3yJbTaThbl OCBOCHUA NTUCHUIIJINHBI

Oco0oe 3HayeHHWE NUCLUUIUIMHA HMeeT Npu (HOPMUPOBAHHM M PA3BUTHH OOIIMX
KoMmrieTeHuit B coorBerctBuu ¢ ®I'OC:

OK 01. Bpibupath cnocoObl perieHust 3agad4 MpodecCHOHAIbHONW NeATeIbHOCTH
NPUMEHHUTEIBHO K PAa3TMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CPEICTBAa TMOWCKA, aHAIHM3a U MHTEPIpPETalluu
uHpopMannu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUH ISl BBIMOJHEHUS 3a7ad NpodecCHOHATHHON
JESTEIIbHOCTH.

OK 03. IlmanupoBaTb UM peanu30BbIBATH COOCTBEHHOE NPO(ECCHOHAIBHOE U
JUYHOCTHOE pa3BHUTHE, MPEANPUHUMATENBCKYIO IEATEIbHOCTh B MpodeccHoHambHOUM cdepe,
UCTIOJIB30BaTh 3HAHUS 10 TMPAaBOBOM M (PMHAHCOBOH T'PAaMOTHOCTH B PAa3JIMYHBIX KU3HEHHBIX
CUTYaIUsX.

OK 04. DddexTnBHO B3aNMOACHCTBOBATH M pab0OTaTh B KOJUIEKTUBE M KOMaHIE.

Ocoboe 3HaueHMe JUCUUIUIMHA HMMeeT TMpH (HOPMUPOBAHMM M PA3BUTHUU
npodeccuoHaNbHbIX KoMIEeTeHIIUH B cooTBeTcTBUHU ¢ PI'OC:

[1K 1.4 OcymiecTBIATh pacueThl ¢ TOTPEOUTEIMU 32 TIPEOCTABICHHBIC YCIYTH

B pamkax nporpammbl  00uIe00pa3oBaTEIbHOM  JUCHUIUIMHBI — OCBAaMBAIOTCS
JUYHOCTHBIE, METaNpeJIMETHbIE U MPEIMETHbIE Pe3ylbTaThl B COOTBETCTBUHM C TPEOOBaHHUSIMHU
®I'OC cpennero odmiero 0opa3oBaHusl.

[Inanupyemble  pe3ynbTaThl  OCBOSHHS  JUCHHUIUIMHBI:  JudHOCTHRIE  (JIP),
MmetarnpeameTHsie (MP), mpenmernsie 1ist 6a3oBoro yposHs uzydenus (I1P).

JIMYHOCTHBIE BKIIOYAKOT:

JIP 05. ChopmMupoBaHHOCTH OCHOB CAaMOPA3BUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBUU
C 0O0IIeyeNOBEYECKUMHU LIEHHOCTSIMU U HJleaJlaMH TI'PaXKJIaHCKOro OOIIeCTBa; TOTOBHOCTh M
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOI U OTBETCTBEHHOM JESTEIbHOCTH.

JIP 07. HaBbIkM COTpYIHHYECTBA CO CBEPCTHHKAMM, JE€TBMH MJIAJIIEr0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
IPOEKTHOHN M JPYTrUX BUAAX JEATEITBHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHWE M TTOBEACHUE Ha OCHOBE YCBOCHHUSI 00IIIEYEITIOBEUSCKIX
LIEHHOCTEMN.

JIP 09. I'oToBHOCTH M CITOCOOHOCTH K 0OOpa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,
Ha TMPOTSHKEHUU BCEU >KM3HU; CO3HATEIIbHOE OTHOLICHHE K HEMPEPhIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 0OIIIECTBEHHON JeATETLHOCTH.

JIP 13. Oco3HaHHbIN BeIOOp Oyaymied mpodeccuu M BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHWE K NPOPECCHOHATHHON JEATEIIbHOCTH Kak
BO3MOXXHOCTH  Y4acTHsl B  pEIIEHUH  JIMYHBIX, OOILIECTBEHHBIX, TOCYJapCTBEHHBIX,
001IIeHaIMOHATIBHBIX TTPOOJIEM.

JIP 14. CdopMHPOBAHHOCTh HKOJOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIMSHUSA
COLIMATIbHO-9KOHOMHMYECKUX TPOIIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpebl;
nproOpeTeHne OMbITa SKOJIOT0-HATPABICHHOM eI TeTbHOCTH.
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MeranpeamerHble:

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

MP 02. YcranaBiauBaTh CyIIECTBEHHBIM MPHU3HAK WM OCHOBAaHMS JJIsI CPABHEHHS,
KJIaCCU(UKALUU U O0OOIICHHUS.

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

MP 04. BoIsIBASITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B pACCMATPUBAEMbBIX SIBICHUSX.

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

MP 07. CiocoGHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOA0B ITO3HAHUS.

MP 08. OBnaneHue BUAAMU JESATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa30BaHUI0 U NMPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX CUTyalUsiX, B TOM
YHClIe IPU CO3JaHUM YU€OHBIX U COL[MAJIbHBIX IPOEKTOB.

MP 09. ®opmupoBaHre HAy4yHOrO THIA MBIIUICHUS, BJIaJCHUE HAYYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATHSIMH U METOJIaMHU.

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

IIpeamerHbIe:

ITP Ol1. Bnagers MeTonaMu JOKa3aTeNbCTB, aJrOPUTMaMU PEIIEHUS 3a]ad; YMEHUE
(bopMyIUpOBATH ONPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTEIIbHbIE
paccyXJIeHHUs B XOJI€ PELICHUs 3a/1a4.

[P 02. YMmeTh omepupoBaTh MOHSATHSAMH: CTENICHb YHCIA, JJorapudM 4YnciIa; yMEHHE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHAMU U
norapudmMamu, npeodpa3oBaHus APOOHO-PAITMOHATHHBIX BEIPAKEHUM.

I[TP 03. VYmMerp onepupoBaTh NOHATUAMU: PALUOHAIBHBIE, HWpPPALOHAJIbHBIE,
MOKa3aTelbHbIE, CTENEHHbIe, JIOTapU(PMUUYECKHE, TPUTOHOMETPUYECKUE YpaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI.

[P 04. VYmerr onepupoBaTb NOHATUSIMM: (YHKIUS, HENpepbiBHas (QyHKUINSA,
NPOM3BOJIHAs, TEpPBOOOpa3Hasi, OIpPEJEICHHBI WHTErpaj; yMEHHE HaXOJUTh HPOU3BOJIHBIE
AJIEMEHTApHBIX (PYHKIMHA, MCHOJB3YS CHPAaBOYHBIE MaTepuajbl; MCCIEN0BAaTh B IMPOCTEHIIMX
cilydasx B (DYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HAauOOJbIIME W HAUMEHbIINE 3HAUYEeHUS
¢yuknuii; Ctpouth rpadukd MHOTOUJIEHOB C MCIIOJIB30BAHMEM arapara MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHATh NPOU3BOJHYIO IPU PEUICHMM 3a/Jad Ha JBHKEHHUE, pelaTbh NPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/layll Ha HAWOOJIbLINE M HAaWMEHBbLINE 3HAUYEHHS, HAa HAXOXKJIECHUE NYTH,
CKOPOCTH M YCKOPEHHUSI.

[TP 05. YMenue onepupoBaTh MOHATUSIMH: pallMOHaNbHAs (QYHKIUS, MMOKa3aTeabHas
GbyHKLUs, cTeneHHas (QyHKUus, Jorapupmuueckas (GpyHKIUSA, TPUTOHOMETpUYecKue (YyHKIIHH,
oOpaTHble (QYHKUIUHU; YMEHHE CTPOUTHh I'paMKu M3y4yeHHBIX (QYHKIUH, UCTOIB30BaTh Irpaduku
IPY U3YYEHUH MIPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX ITPEIMETOB
U 3aJ1a4 U3 pealibHOM JKU3HU; BBIpAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMHU.

[IP 06. YMeHue pemaTh TEKCTOBBIE 3aJa4yd pa3IUYHbIX TUIIOB (B TOM 4YHCIIE Ha
MIPOLIEHTHI, I0JIM U YaCTH, Ha IBH)KEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH, 3aJa4d U3
00J1aCTH yIpaBJIeHUs TMYHBIMU U CEMEHHBIMH (PMHAHCAMMU ); COCTABIIATH BHIPAXKEHUS, YPAaBHEHHUS,
HEPAaBEHCTBA M HX CHCTEMbl IO YCIOBUIO 3a/layM, HCCJIENOBaTh IOJyYEHHBIE pEIIeHUs u
OLIEHUBATh MPABJIONOA0OHOCTD PE3YJILTATOB.

[IP 07. YMmeHue omnepupoBaTh MNOHSTUSIMH: CpelHEE apupMETHUYeCKOoe, MeauaHa,
HauOoJIbIIIee U HAUMEHbIIIee 3HAUCHUsI, pa3Max, JUCIIePCHs, CTAaHIapTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMeHHEe U3BJIEKaTh, UHTEPIPETUPOBATh HH(POPMALIHIO, IPEACTABICHHYIO B TaOIUIaX, HA
auarpaMmax, rpaukax, OTpakaroulylo CBOMCTBA peabHbIX MPOLIECCOB U SIBIICHUH; TPEACTaBIATh



UH(POPMALIMIO C TOMOINBIO TAOJIUI] M UarpaMM; HUCCIIEIOBAaTh CTATUCTUYECKUE JTaHHBIC, B TOM
Yuciie ¢ IPUMEHEHNEM Irpauueckux METOI0B U JIEKTPOHHBIX CPEJCTB.

ITP 08. YMeHune onepupoBaTh MOHATUSMU: CIy4ailHBII ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITUS; YMEHME BBIYMCIATH BEPOATHOCTh C HCIHOJIb30BAHUEM
rpadU4ecKux METOJIOB; NIPUMEHSTh (OPMYIBI CIOXKEHHS M YMHOXXCHHS BEpPOSATHOCTEH,
KOMOUHATOpHbIE (akThl U (OPMYJIBl IPU PELICHUM 3a/1a4; OLIEHUBATh BEPOSTHOCTh PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHBIMHU BEJIMUYMHAMU; YMEHHUE NPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YMCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX.

TP 09. YMmenue onepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, INIOCKOCTh, B IPOCTPAHCTBO,
JBYTPaHHBIN yroJl, CKpELIMBAIOIIKECS IPSMBIE, TAPAJIIICIIBHOCTD U NEPIICHIUKYIIPHOCTD IIPSMBIX
U IUIOCKOCTEH, yroJl MeXAy MNPsAMBIMH, YroJl MEXIY IPSAMOM U INUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE MEXAY IPSIMBIMHU, PACCTOSHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIOIB30BaTh MIPU PELICHUHU 33/1a4 U3yYCHHbIE (DAKTHI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOLIET0 MUPA.

ITP 10. Ymenue onepupoBarh MOHATUSMU: MHOTOTPAHHUK, CEYEHUE MHOI'OIPAHHUKA,
KyO, mapaujenenurnes, npu3Ma, nupamuia, Gurypa v moBepXHOCTh BPaICHUs, LIMIUHP, KOHYC,
mrap, cdepa, cedeHus GUTypbl BpamleHus, IUIOCKOCTh, Kacatomasics chepbl, MWIMHAPA, KOHYCA;
IUIOIAb TOBEPXHOCTH MHMPaMMJIbl, MPU3MBI, KOHYCa, LMIMHJpA, I1apa; yMEHHEe H300paxarb
MHOTOIDAHHUKHA U ITOBEPXHOCTU BpALICHUS, UX CEUEHUS OT PYKH, C ITOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaThb CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE PACIO3HABATh NIPABUJIbHBIE MHOTOTPAHHUKH.

ITP 11. YMenue omnepupoBaTh MOHSTUSAMU: JIBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢Gurypsl B IMPOCTPAHCTBE; HCIOJIb30BATh OTHOILIEHUE IUIOWIAZEeH IMOBEpXHOCTEH M 00BEMOB
noJ00HBIX (PUTYp IIPU PELICHUH 3a/1a4.

[P 12. YMmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHMHBI (UIMHA, YTOJI, ILJIOIIA[b,
00beM, TUIOIIA/Ib OBEPXHOCTH ), UCIIOIb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI.

[P 13. Ymenue omnepupoBaTh MOHATHSAMH: TNPSMOYTOjJbHas cHCTEMa KOOpAMHAT,
KOOPJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAIAPHOE IPOU3BEACHHUE, YrOJl MEXKIY
BEKTOPAaMH, CyMMa BEKTOPOB, IPOM3BEJCHHE BEKTOpPA HA YHUCIO; HAaXOJWUTh C IIOMOUIBIO
U3y4EHHBIX (POPMYJT KOOPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMH.

ITP 14. Ymenue BbIOMpATh MOAXOMSIIMA W3YYCHHBIM METOM I PEIICHUs 3aayH,
pacrio3HaBaTb MareMaTuyeckue (akTbl MW MaTeMaTH4YeCKHe MOJINIM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBIEHUSIX, B HCKYCCTBE; YMEHHUE MPHUBOJUTH IMPUMEPHl MaTeMaTHUYECKHX
OTKpeITHI Poccniickoil 1 MUPOBOM MaTEMaTUYECKON HAYKHU.

1.3. ®opmMbI KOHTPOJISI M OLCHHUBAHUS

[IpeameTomM OmEHKH CIYKHT CHOPMHUPOBAHHOCTh OOIMMX M MPOQPECCHOHATBHBIX
KOMIIETECHIIUH.
Tabnuma 1 KoHTposs u olleHKa OCBOCHHS y4eOHOW TUCIMIUIMHBI IO TeMaM (pa3/ienam)

®DopMBI KOHTPOJISI M OTICHUBAHUS
N ITpomexyTrouHas
Tekymuii KOHTPOJIb POMEHYTO
aTTecTaIus
[IpoBepsiembl
IeMEeHT IIposepsiemble P ep
yaeGHOi 1\(/ICTO}IBI OIICHKH 1IK, (OaK v, 3 1K, OK. V. 3
JUCHUIUINHEI FANOIHACICA 6 A MeTtoapl (Ons
COOmMeemcmauu ¢ 0bweobpaszosa
. OLICHKU | 00weobpaszos
pasoenom 4 paboueii MenbHbIX e
npozpammol) OUCYUNTIUH oucyunun




Paznen 1. [loBTopeHune Kkypca MaTeMaTUKU OCHOBHOM IIKOJIbI

Tema 1.1 [MpakTuueckas padora Nel OK 01, 02, 03,
e u 3agaun Llenu u 3agaun MaTeMaTUKH 04
MaTE€MaTUKU IPU | TIPU OCBOCHHUU JIP 05, 07, 08,
OCBOECHUU cruenyainbHocTH. Yuciaa u 09
CHCIINAJIbHOCTH. BBEIUMCIICHUS MP 01, 02, 03,
Uuncna u 07,09, 11
BBIYMCIIEHHS IIP 01, 02, 06,
Tema 1.2 [IpakTrueckas padota No2 09, 12, 14
Beipaxenus u Beipaxenus u
npeoOpa3zoBaHus. | MpeoOpa3oOBaHMS.
IIpoueHTHBIE IIponieHTHBIE BBIYUCIICHUS.
BBIYHCIICHHS. YpaBHEHHUs 1 HEPABEHCTBA
YpaBHeHus u
HEpaBEHCTBA
Tema 1.3 [IpakTrueckas padota Ne3 OK 01, 02, 03,
[TporieHTHBIE [IporieHTHBIC BBIYUCIICHUS B 04
BBIYMCIICHUS B npoeCCHOHATIBHBIX 3aauax K 1.4
po¢eCCHOHAIIBH JIP 05, 07, 08,
BIX 3a7a4ax 09
MP 01, 02, 03,
07,09, 11
ITP 01, 02, 06,
09,12, 14
Tema 1.4 [IpakTuueckas padbota Ned OK 01, 02, 03,
Bxonnas BxonHas KoHTpoOsIbHAA 04
KOHTPOJIbHAS paborta JIP 05, 07, 08,
paborta 09
MP 01, 02, 03,
07,09, 11
ITP 01, 02, 06,
09,12, 14
Paznen 2. OcHoBbI TpuroHomerpuu. TpuroHoMeTpruuecKue
byHKIIMHN
Tema 2.1 VYcTHbIl onpoc OK 01, 02, 03,
Tpuronomerpuue | CobGecenoBanue 04
CKHe (PYHKIUU JIP 05, 07, 08,
IIPOU3BOJILHOTO 09
yIJia, yucia MP 01, 02, 03,
Tema 2.2 [IpakTuueckas padora Ne5 06, 07, 08, 09
OcHOBHEBIE OcHOBHEBIE IIP 01, 02, 03,
TPUTOHOMETPUYE | TPUTOHOMETPUYECKHUE 05, 14
CKHE TOXICCTBA. | TOXJIecTBa. DOpMYIIbI
Dopmynbl MIPUBEICHUS
TIPUBEICHUS
Tema 2.3 VYcerHbIi onpoc

Cunyc, KOCHHYC,
TAHT€HC CYyMMBI U
Pa3HOCTH ABYX
YTJIOB.

DopmyIibl
JIBOMHOTO

Co0OecenoBanue

Dxzamen

OK 01
OK 02
OK 03
OK 04
1IK 1.4
JIP 05
JIP 07
JIP 08
JIP 09
JIP 13
JIP 14
MP 01
MP 02
MP 03
MP 04
MP 06
MP 07
MP 08
MP 09
MP 11
1IP 01
1IP 02
1IP 03
1IP 04
1IP 05
1IP 06
1IP 07
1IP 08
1P 09
1IP 10
I1IP 11
1IP 12
IIP 13
1IP 14




aprymeHra

Tema 2.4
Tpuronomerpuue
cKue QyHKIUH,
HUX CBOMCTBA U

VYcerHbll onpoc
CobecenoBanue

rpaduku

Tema 2.5 VYcrHblii onpoc

[TpeoOpaszoBanue | CobecenoBaHue

rpauKoB

TPUTOHOMETpUYE

CKHMX (DyHKIHI

Tema 2.6 [IpakTuyeckas padora Ne6

Onucanue Onucanue

IPOM3BOJICTBEHH | MPOU3BOJCTBEHHBIX

BIX IIPOIIECCOB C | MPOLIECCOB C TOMOIIBIO

IIOMOILIBIO rpadukoB pyHKUIMH

rpaduKoB [IpakTuueckast pabota No7

byHKUIMMA Onucanue
MIPOU3BOJICTBEHHBIX
MIPOLIECCOB C ITOMOIIBIO
rpadukoB GpyHKUINN

Tema 2.7 VYeTHbIl onpoc

OGparnbie

TPUTOHOMETpHYE

cKue QYHKIUU

Tema 2.8 VYcerHblii onpoc

[Tpocreitmue CobecenoBanue

TPUTOHOMETpUYE

CKHE YpaBHEHUS

Tema 2.9 IIpakTuyeckas padora Ne§

IIpocreiimne [Ipocreitmme

TPUTOHOMETPHUYE | TPUTOHOMETPUYECKHE

CKHe HEpaBEeHCTBa

HEpaBEHCTBA

Tema 2.10 [IpaxTuueckast padora Ne9

KonrtpomnbHas KonTtponbHas pabora no

pabora o pazneny 2 «OCHOBBI

pazneiny 2 TPUTOHOMETPHUHU.

«OCHOBBI Tpuronomerpuveckue

TPUTOHOMETPUHU. | PYHKLIUN

Tpuronomerpuue

CKUE QYHKITUN

Paznen 3. Crenenu u kopHu. CTeneHHas, moka3aTeiabHas 1
jorapudpmuyueckas yHKIUU

Tewma 3.1 VYcerHbIi onpoc
CreneHuast CobecenoBanne
byHKIHS.

CaolicTBa

CTENEHU

Tema 3.2 VYcrHblil onpoc

CBolicTBa KOpHS
N-Of CTEIECHH.

CobecenoBanue
[TpakTrueckas paborta NelO

OK 01, 02, 03,
04
JIP 07, 08, 09
MP 01, 02, 03,
06, 07
ITP 02, 03, 04,
05, 14
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[IpeobpazoBanne | [IpeoOpa3zoBanue
MPPALMOHATBHBIX | UPPALMOHATIBHBIX
BBIPAXKECHUM BBIPAYKECHU I
[IpakTnueckas padora Nell
[IpeobpazoBanue
HppaliOHATIBHBIX
BBIPAYKCHU I
Tema 3.3 [IpakTnueckas padbora Nel2
Pemienue Pemenue nppanmoHaabHbIX
UPPALMOHAIBHBIX | YpaBHEHUN
ypaBHEHU M
Tema 3.4 VeIl onpoc OK 01, 02, 03,
ITokazarennHas CobOecenoBanue 04
byHK1M, ee [IpakTnueckas padora Nel3 JIP 05, 07, 09
CBOMCTBA. [TokazarenpHas pynkuus, ee | MP 01, 02, 06,
Pemenne cBoiicTBa. Pemenue 07,09, 11
IoKa3aTeJIbHBIX nokasatenbHbIx ypaBHenuii u | IIP 01, 02, 03
YpaBHEHUU U HEPABEHCTB
HEpPABEHCTB [IpakTuueckas pabora Nel4
[TokasarenpHas QyHKIHS, e
cBoiicTBa. Pemenue
[I0OKA3aTEeIbHBIX YPABHEHUN U
HEPaBEHCTB
Tema 3.5 VYcrHbIl onpoc OK 01, 02, 03,
Jlorapudm CobecenoBanue 04
yucna. CeoiictBa | [Ipaktuueckas pabora Nel5 JIP 05, 07, 09
JorapugpmoB Jlorapudm umcna. Coiictea | MP 01, 02, 04,
Jorapu(MoB 06, 07
Tema 3.6 VYcerHblii onpoc I1P 01, 02, 03
Jlorapupmuueck | CobecenoBanue
ast pyHKIUS, ee [IpakTruueckas pabora Nel6
CBOMCTBA. Pemenue norapugmuueckux
Jlorapudmuueck | ypaBHEHHI U HEPABEHCTB
ue ypaBHEHUS U
HEPABEHCTBA
Tema 3.7 [IpakTruyeckas pabora Nel7
Jlorapudms! B Jlorapudmsl B mpupoae u
IpUpoJe U TEXHHUKE
TEXHHUKE [IpakTuueckas pabora Nel§
Jlorapudmesl B mpupoe u
TEXHHUKE
Tema 3.8 [IpakTuyeckas pabora Nel9
KontponbHas KontponbHas padota mo
pabota no pazneny 3 «Ctenenu u
pazzaeny 3 KopHH. CTeneHHas,
«Ctenenu u MoKa3zaTelnbHas U
KOpHHU. sorapugmuyeckas
CrenenHas, GyHKITUNY
nokasaresibHas 1
JorapupmMuyecKa
s pyHKITUN

Pasnen 4. YpaBHeHuUs 1 HEpaBEHCTBA




Tema 4.1 VYcrHblil onpoc OK 01, 02, 03,
PaBnocunbsHOCTs | CobecenoBanue 04
ypaBHEHUU U [IpakTrueckas padorta Ne20 JIP 05, 07, 08,
HEPaBEHCTB. PaBHOCWIBHOCTH ypaBHEHUI 09
OO0111e METOIBI u HepaBeHcTB. O0mHMe MP 01, 02, 03,
penieHus METO/bl PEIICHUS 06, 07, 08, 09
Tema 4.2 [IpakTrueckas padota Ne2 1 IIP 01, 02, 03,
YpaBHeHUs U YpaBHEHHUs U HEPABEHCTBA C 05, 14
HEPaBEHCTBA C MOJyJIeM
MOJlyJIEM
Tema 4.3 [IpakTrueckas padota No22
YpaBHeHUs U YpaBHEHHUs U HEPABEHCTBA C
HEPaBEHCTBA C napameTpamu
napameTpamMu
Tema 4.4 [IpakTuueckas pabora No23
KontposnbHas Kontposnbnas padota mo
paboTa o pazneny 4 «YpaBHEeHUS U
pasneny 4 HEPaBEHCTBA»
«YpaBHEHUS U
HEPaBEHCTBAY
Paznen 5. IlpousBognas u nepBoobpaszHas GpyHKUuUN
Tema 5.1 VYcrHblii onpoc OK 01, 02, 03,
Uucnosas CobecenoBanue 04
IMOCJIeIOBATEILH JIP 05, 07, 08,
OCTb, €€ 09
CBOICTBA. MP 02, 03, 04,
[Ipenen 06, 07, 08, 09,
MIOCJIEN0BATEIIbH 11
OCTH IIP 01, 04, 05,
Tema 5.2 VcTHBII onpoc 12,14
[Tonsitue CobecenoBanue
IIPOU3BOJHOM. [IpakTuueckas pabora Ne24
DopmyIibl U [TonsiTHE 0 MPOU3BOIHOM
npaBuIIa GyHKIMH.
mudpdepentmpon | I[Ipaktuyeckas pabora Ne25
aHus QyHKINH dopmyIbl U paBUia

b depeHIIMPOBaHUS
Tema 5.3 VYerHbIl onpoc
ITousarue o Co0OecenoBanue
HEIMPEPHIBHOCTU
bynkun. Meton
WHTEPBAJIOB
Tema 5.4 [IpakTuueckas pabora Ne26
Pusnyeckui u Du3nyYeCcKuil u
TEOMETPUYECKUIM | T€OMETPUYECKHUM CMBICI
CMBICIT MIPOU3BOIHOM
MIPOU3BOAHOMN
Tema 5.5 [TpakTrueckas padota No27
YpaBHeHue YpaBHEHHE KacaTeIbHOU K
KacaTelbHOH K rpadguky GyHKIHH
rpaduxy
byHKIUA




Tema 5.6 [TpakTrueckas padota No28
MOHOTOHHOCTB MOHOTOHHOCTH (PYHKITUH.
¢byakuun. Touku | Touku sKcTpemyMma
IKCTpEMyMa
Tema 5.7 [IpakTrueckas padota Ne29
HccnenoBanue HccnenoBanue GyHKIMA U
GyHKIMHA 1 MMOCTPOCHHE UX TparKOB
IIOCTPOEHUE UX
rpauKoB
Tema 5.8 [IpakTuueckas padorta Ne30
Haubonbuiee u Haubonbiiee u HanMeHbliee
HauMEHbIIEE 3HaueHUs! QyHKITUU
3HAYEHUS
byHKUIUN
Tema 5.9 [IpakTuueckas pabora Ne31
Haxoxnenne Haxoxnenne ontumManbHOTo
ONTUMAILHOTO pe3ylbTaTa ¢ MOMOIIBI0
pe3yapTrara ¢ MPOU3BOAHOMN
MTOMOIIBIO [IpakTuueckas pabora No32
IIPOU3BOJHOU HaxoxneHne ontuMaabHOTO
pe3ylbTaTa ¢ MOMOIIBIO
MPOU3BOAHOMN
Tema 5.10 [IpakTrueckas padota Ne33 OK 01, 02, 03,
[TepBooOpa3zHas [TepBoobOpaznas pyHKIHS. 04
GyHKIUS. [IpaBuia HaxOXKACHUS JIP 07, 08, 09
IIpaBuna NIepBOOOPA3HBIX MP 02, 03, 06,
HaX0KICHUS 07,11
NepBOOOPaA3HBIX IIP 01, 03, 04,
Tema 5.11 IMpakTtuueckas pabora Ne34 06
ITnomans [Tnomans KpUBOJIMHEWHON
KpUBOJMHENHON | Tpanenuu. @opmyia
TpaneLuuu. Herorona-JleiiOaumna
dopmyna
Hprorona-
JleitOHuIa
Tema 5.12 [IpakTuueckas pabora Ne35 OK 01, 02, 03,
OmnpeneneHHblIi OnpeneneHHblil HHTErpaj B 04
MHTErpaj B JKU3HHA JIP 07, 08, 09
SKU3HHA [TpakTrueckas padbota Ne36 MP 02, 03, 06,
OnpeneneHHbIi UHTETpal B 07,11
JKU3HU IIP 01, 03, 04,
06
Tema 5.13 [TpakTrueckas padota Ne37 OK 01, 02, 03,
KoHnTponbHas KonTtponbHas pabora no 04
pabora 1o pazaeny S «IIpousBoaHas u JIP 07, 08, 09
pazgeny 5 nepBooOpazHas GyHKIUN» MP 02, 03, 06,
«ITpousBoaHas u 07,11
nepBooOpazHas ITP 01, 03, 04,
GYHKIII 06
Pa3znen 6. DnemMeHTHI TEOPUM BEPOSITHOCTEN U MaTEMaTHUECKON
CTaTHCTUKH
Tema 6.1 | Yerusiit onpoc | OK 01, 02, 03,




CoOrITHE, Co0OecenoBanue 04
BEPOSATHOCTh [IK 1.4
COOBITHSL. JIP 07, 08, 09,
CrnoxxeHue u 13,14
YMHOXKEHHE MP 01, 02, 03,
BEPOSITHOCTEH 04, 06, 07, 08,
Tema 6.2 [IpakTrueckas padota Ne38 09, 11
BepositHocTh B BepositHocTh B IIP 01, 07, 08,
npodeCCHOHANIBH | TPO(PECCHOHATIBHBIX 3a[a4ax 14
BIX 3a/1a4ax [IpakTuueckas padora Ne39

BepositHOCTh B

poecCHOHABHBIX 3a7a9ax
Tema 6.3 YcrHblil onpoc
JuckperHas
ciyyaiiHas
BEIIMYMHA, 3aKOH
ee
pacripeiesieHust
Tema 6.4 [IpakTuueckas pabora Ne4(
3anaumn 3ajaun MaTeMaTU4eCcKou
MaTeMaTUYeCKON | CTAaTUCTUKHU
CTaTHCTUKH
Tema 6.5 [IpaxTuueckas padora Ne41
KonTponbhas KonTponbnas pabora no
pabora o pazneny 6 «21eMEeHTHI
pazneny 6 TEOPHUH BEPOATHOCTEN U
«DIeMEeHTHI MaTeMaTH4eCKOn
TEOPUH CTaTHCTUKI
BEPOSATHOCTEN U
MaTeMaTU4YeCKOM
CTaTHCTUKI
Paznen 7. Ilpsimble 1 IIIOCKOCTH B IPOCTPAHCTBE
Tema 7.1 VYcTHbIl onpoc OK 01, 02, 03,
OcHoBHbIE CobecenoBanue 04
MOHATHUS JIP 05, 09
CTEPEOMETPUH. MP 02, 03, 04,
Pacnonosxenue 06, 07, 08, 09
TPSIMBIX U ITP 01, 09
TIJIOCKOCTEM
Tema 7.2 [IpakTuyeckas pabora Ne42
[TapamnensHOCTh | [lapamiensHOCTh IPSIMBIX,

IPSIMBIX, IIPSAMOM

HpHMOﬁ " IJIOCKOCTH,

1 TIJIOCKOCTH, IIOCKOCTEH

IIJIOCKOCTEMN

Tema 7.3 VYcrHbIil onpoc
[Tepnennukynsip | CobGecenoBanue

HOCTB TIPSIMBIX,

IpsIMON U

IJIOCKOCTH,

IIJIOCKOCTEN

Tema 7.4 [IpakTuyeckas pabora Ne43
Ilepnenaukynsip | [lepnenaukynsap u
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Y HAaKJIOHHAs. HaKJIOHHasl.

Teopema o Tpex Teopema o Tpex

HNEepHEHINKYIApa | MepHeHIUKYIsIpax

X

Tema 7.5 [IpakTrueckas padborta Ned4

IIpsimMble n IIpssMble ¥ IUIOCKOCTH B

IUIOCKOCTH B HPAaKTUYECKUX 3a/1a4ax

PAaKTUYECKUX

3ajayax

Tema 7.6 [IpakTuueckas padota No45

KonrtpomnbHas KonTtposnbHas pabora 1o

pabota 1o pazneny 7 «IIpsimble u

pazneny 7 IUIOCKOCTHU B IIPOCTPAHCTBE

«IIpsimele n

IUIOCKOCTH B

IIPOCTPAHCTBE»

Paznen 8. MHOrorpaHHUKU U TeJa BpalleHUs

Tema 8.1 VYcrHblii onpoc OK 01, 02, 03,

[Ipusma, ee CobecenoBanue 04

3JIEMEHTEHI. JIP 05, 09

CeueHust MPU3MBI. MP 02, 04, 06,

Buasl nmpusMmsl. 07,08, 11

[Tapannenenumnen. IIP 10, 11, 12

Ky6

Tema 8.2 VYcrHbIl onpoc

[Tupamuna, ee CobecenoBanue

CeueHue.

IIpaBunbHas u

yceuE€HHas

nupammia

Tema 8.3 VYcTHbIl onpoc

Cummetpus B CobecenoBanue

KyoOe,

napassenenumnes

e, Ipu3Me,

nupamuie

Tema 8.4 [TpakTrueckas padbota Ned6 OK 01, 02, 03,

ITpumepsl [IpumMepsl cuMmMmeTpuii B 04

CUMMETpPHUH B npodeccun JIP 05, 09

npodeccun [IpakTuyeckas pabora Ne47 MP 02, 04, 06,
[Ipumeps! cummeTpuii B 07,08, 11
npodeccun I1P 10, 11, 12

Tema 8.5 VYcrHbIil onpoc OK 01, 02, 03,

ITpaBuiibHBIE 04

MHOT'OTPaHHUKH JIP 05, 09

M UX CBOWMCTBa MP 02, 04, 06,

Tema 8.6 VYcTHbIl onpoc 07,08, 11

umuaap, KoHyC, I1P 10, 11, 12

m1ap 1 ux

CEUCHMSI

Tema 8.7 [IpakTuyeckas pabora Ne48

O0BeM Terna.

O0BeM Tenta. OTHOLIIEHUE
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OTHoLIEHUE 00BEMOB ITIOJOOHBIX TET
00BeMOB

IMOOOOHBIX TEN

Tema 8.8 VYcrHbIl onpoc

OOBeMBI 1 [IpakTrueckas padota No4§
IO AN O6beMm Tenma. OTHOIICHHE
MOBEPXHOCTEH 00BEMOB ITIOJOOHBIX TET
TN

Tema 8.9 [IpakTrueckas padorta No49
KontposnbHas Kontposnbnas pabota no
paboTa o pazneny 8 «MHOTOrpaHHUKA
pazzneny 8 Y TeJa BPALLCHUS
«MHOTrOrpaHHUK

U ¥ Tea

BpaIllEHUs»

Pasznen 9. KoopauHatel 1 BEKTOPBI

Tema 9.1 VYcrHbIl onpoc

Koopaunats! u CobecenoBanne

BEKTOPHI B [IpakTuueckas pa6ora Ne50

MIPOCTPAHCTBE. KoopauHaTsl 1 BEKTOPHI B

IIpocreiimne npocrpanctse. [Ipocreiimme

3a]a4d B 3a/la4¥l B KOOpIWHATaX

KOOpJMHATaX

Tema 9.2 VYeTHbIl onpoc

VYron mexmay CobecenoBanue

BEKTOpaMH. [IpakTruueckas padora Ne51

CkansipHoe BexTops! B mpocTpaHcTBE.

IIPOU3BENICHUE VYros Mexy BEKTOpaMH.

BEKTOPOB CkanspHO€ pou3BeieHne
BEKTOPOB

Tema 9.3 [IpakTuueckas padbora Ne52

KonTponbHas KonTtponbHas pabora no

paborta no pazneny 9 «KoopnuHaTsl u

pazneny 9 BEKTOPBI»

«Koopaunate! u

BEKTOPBD»

OK 01, 02, 03,
04
JIP 05, 09
MP 02, 04, 06,
07,08, 11
IP 11, 12, 13,
14
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2. OueHoYHbIE CPeACTBA TeKYLEero KOHTPOJIsl yCIIeBaeMOCTH U KPUTEPHH OLEHKH

Bomnpocsl 1u1st cobeceoBaHust
110 JUCIHUITJIINHEC «MaTeMaTI/IKa»

Coaep:xanue Bonpoca

IIpaBuabHbIH
OTBeET

KoMmnereHnuu
a1

Jlinna mapupyta 36 kM. Typuctsl npouuiy nemxom 25%
IIyTH, a OCTaBIIYIOCS YacTh IyTH IUIBUIM HA IUIOTAX.
CKOJIbKO KMJIOMETPOB TYPUCTHI IIPOIUIBUIMA Ha IUIOTaX ?

a) 11

0)9

B) 27

r) 21

B

OK 01

B paBHOOEApEHHOM TPEYTOIBLHUKE YTOJI TPU OCHOBAHUU
paBen 60 rpagycaM. DTOT TPEYrOJbHHUK:

a) MIPaBUJIbHBIN

0) PSIMOYTOJIBHBIH

B) HE CYIIECTBYET

r) IIPOU3BOJIbHBIN

IIK 1.2

BcraBbTe MMPpOMYIIEHHOC CJIOBO: «HpI/I ACJIICHUHN CTEIICHEH C
OJMHaKOBBIMH OCHOBAaHUSIMH, OCHOBAHHUEC OCTACTCA
IpCKHUM, a I1I0Ka3aTCJInu ».

BBIYUTAKOTCA

OK 01

YcTaHOBHTE COOTBETCTBUE MEXY (hOPMYJION U Ha3BaHUEM
¢byHKINN:

1. O6patHast TpUroHOMeTpUYecKas

2. CreneHHas

3. IlokazarenbHast

4. TpuroHoMmeTrpuueckas

a)y =a*

0)y =sinx
B)y = x°

T) Yy = arccos x

I-r
2-B
3-a
4-0

OK 01

Brruncnute 3HaueHue BbIpaxeHHs logs 515
a) -5

0)5

B) 4

r)4

OK 02

Haiinute kopau ypaBHeHnus (x — 5)vV2x —3 =0
a) 6

0) 8

B) 5

r) 1,5

OK 02

[TocTaBbTe B cOOTBETCTBHUE (PYHKIINHU €€ MPOU3BOIHYIO:

a.y = 4x3 1.3cos(3x + 2)
0.y =6x—11 2. 12x?

B.y = sin(3x + 2) 3.6
r.y=2x>—5x+3 4.10x* -5

1-8

3-0
4-r

OK 03




8. Ecnu xy — xputHuyeckas TO4YKa U IIPU IEPEXO0Je Yepes3 Hee MaKCUMyM OK 03
CJieBa HAIIPaBO TepBasi MPOU3BOIHASI MEHSET 3HAK C «+» Ha
«» TO B JaHHOM TOYKE
9. OnumuTe alIropuT™M COCTaBIICHUS YPABHEHUS KacaTeJIbHOU 3 OK 03
K rpa¢uky pyukiun y = f(x). B oTBeTe yKakuTe BEPHYIO 4
OCJIEN0BATEILHOCTD IEUCTBUI. 1
1) Haittu f'(x) u f'(a). 2
2) IoacraButh Haiigennsie uncna a, f(a) u f'(a) B obuee
ypasHenue kacarensHoit y = f(a) + f'@ - (x — a).
3) O603HaunTH OYKBOH @ aOCIHCCY TOYKU KacaHUsI.
4) Haiitu f (a).
10. | Beibepute nepBoobpaznyto st pynakmuu f(x) =4x — 1. 0 OK 01
a) F(x)=16x>+C
6) F(x)=2x>-x+C
B) F(x) =2x*+C
r) F(x)=16x>-x+C
11. Onepanus HaX0XACHUS IEPBOOOPA3HOI HAa3bIBAETCS WHTETPUPOBaH OK 01
ue
12. Y cTaHOBUTE COOTBETCTBUE MEXKITY HEONPEICICHHBIM 1-6 OK 01
HMHTETpajioM U ero 3Ha4eHUEM: 2-r
a. [ x"dx 1. —cosx + C 3-B
6. [ sinxdx 2.8+ C 4-a
e 3. Injx| + C
r. [ e¥dx 4521 C
13. | Yro He paccMaTpuBaeTcsi B paMKaX KOMOMHATOPUKH? 0 OK 04
a) MepecTaHOBKHU
0) MHTErpaJIbI
B) pa3MellleHus
') COYCTaHUS
14. | Ilpsmbie, uMeromue OAHY OOIIYIO TOUKY, Ha3bIBAIOTCSA MepECEeKAOIIN OK 01
MHUCS
15. Kaxkoit cummerpuu He cyiecTByeT? a K 1.2

a) TPONCTBEHHOU
0) HEHTpaTbHOU
B) 0OCeBOH

r) 3epKaJIbHON

Kpurepun oueHnBanus:

«5» 90% - 100% mpaBUIBHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% mnpaBUIBHBIX 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: KJIACCHUYECKOE, CTATUCTUYECKOE U 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 HIPSAMOM U INIOCKOCTHIO.
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 neprneHIuKyJIIpHOCTH 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) MCTIBITBIBAIOT HEKOTOPBIE 3aTPYAHEHNS TOJIBKO IIPH OTBETAX HAa BUJOU3MEHEHHBIE BOIIPOCHL, HA
KOTOpBIE HET MPSAMBIX OTBETOB B yUeOHOM JHUTEpaType.

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

16



1) ycBomsnM OCHOBHOW OOBEM MaTepualla B COOTBETCTBHHM C TMPOTpaMMOM OOyYEHHs, HO
WCTIBITHIBAIOT 3aTPYAHEHUS TIPU €T0 CAMOCTOSTEIIBHOM BOCIIPOU3BEACHUN U TPEOYIOT HABOISIIIIHX
¥ YTOYHSIOIINUX BOIIPOCOB;

2) 0TBEYaIOT B OCHOBHOM Ha BOMPOCHI BOCIIPOU3BOISAIIETO XapaKTepa;

3) IPUMEHSIOT MOJTy4YEHHBIC 3HAHUS TOCPEACTBEHHO ITPH IPUBEICHUN TPUMEPOB, HCIIOTH30BAHUH
HaTJISIHBIX MaTepPHAJIOB U IJIAKaTOB;

4) nomyckaroT OIKUOKH ITPU BOCIIPOU3BEICHNN 3HAHUHN, KOTOPBIE YCTPAHSIIOT TOJIBKO C TOMOIIBIO
JOTIOTHUTEJIHHBIX BOIIPOCOB;

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

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

1) UMErT OTHEeNbHBIC MPEACTABICHUS 1O OCHOBHOMY 00BEMYy MaTepuaia B COOTBETCTBHH C
pPOrpaMMOil OOy4YCHHS, a CaMOCTOSITEIIbHOE BOCIIPOW3BEICHHUE 3HAHHKA TPeOyeT HaBOISIIMX
BOIIPOCOB;

2) UCIBITHIBAIOT 3aTPYAHECHUS JaXKe MIPH OTBETaX Ha BOMPOCH BOCIIPOU3BO/ISIIIEIO XapaKTepa;

3) HE MOTYT NPUMEHATH MOJyYEHHBbIC 3HAHUSA TPH MPUBEACHUM MPHUMEPOB, HCIOIb30BAHUU
HaTJISIHBIX MaTePHAJIOB U IJIAKATOB;

4) He UMEIOT HaBBIKOB HCITOJIb30BAHUS MPO(PECCHOHATBHOM JIEKCHUKH.

TeMmbl HHIAUBUAYAJIbHBIX IIPOCKTOB
o AUCHUIIINHE «MaTeMaThKay

JKu3Hb n HayuHble OTKpbITHA PpaHcya Buera
[TpousBoaHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHMsI, HEPABEHCTBA M CIIOCOOBI UX PEIICHUS
[Tudarop u ero Hay4HbIE OTKPBITUS

Marematuka: UICTOpPHSI BOSHUKHOBEHMSI U Pa3BUTUS
3agauu Ha ApoOU M UCTOPHSI UX BOZHUKHOBEHHUS

Matematuka u €€ posib B apXUTEKType

X NAIN R WD =

I'paduxy QyHKIMHA 1 MX TPUMEHEHUE

9. Tlporpeccun u UX MPAKTUYECKOE TPUMEHEHHE

10. B mupe BeposTHOCTEI

11. l'eomeTpryeckue Tena B MPOCTPAHCTBE M BOKPYT HAC

12. Yucna u ux ucropus

13. 3omoToe ceuenne B MaTeMaTHKE U €r0 MPUKIATHOE 3HAUYECHHE
14. TIpouenTsl, uX 3Ha4YEHNE ¥ TPUMEHEHHIE

15. TleprooGpasnas, UHTErpa U €ro IPUMEHEHNE

16. TekcroBble 3a1auu ¥ MX pEIIEHHE

17. Metoasl MaTeMaTHYECKON CTATHCTUKH

18. TTupaMuabl: reOMETPHYECKOE TENO U APXUTEKTYPHOE BETUKOJIETHE
19. Jlorapudmsl: CyHOCTb U UX CBOKCTBA

20. B Mupe KBagpaTHBIX YpaBHEHUMH
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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'peliu u UX 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 IPUMEHEHHE

34. KopHu, crenenu u 1orapupmul

35. TpuroHoMeTprYECKUE YPABHEHHS U HEPABEHCTBA U UX PEIICHHUE

36. 3HakoMOe U HE3HAKOMOE YHUCJIO TTH

Kpurepun oneHuBaHmsi:

Ouyenxa « Omauunoy:

— paboTa HOCHT TPAKTUYECKUU XapakTep, COJIEPKHUT TPaMOTHO H3JIOKEHHYIO
TEOPETHUECKYIO 0a3y, XapaKTepu3yeTcs JOTUIHBIM, TTOCIIEIOBATEILHBIM U3JI0KEHHEM MaTepuaia
C COOTBETCTBYIOIIUMU BBIBOJAMH U 0OOCHOBAaHHBIMU MPEI0KECHUSIMH,

— mnpu 3ammTe padboThl OOYyYArOUIUICS IMOKA3bIBAET JOCTATOYHO TIYOOKHE 3HAHMS
BOIIPOCOB TEMBI, CBOOOJHO OMNEPUPYET TaHHBIMHU HCCIIEIOBAHUSIMH, BHOCUT OOOCHOBAaHHBIC
MPEJIOKEHUS, BO BpPEeMs BBICTYIUICHUS HMCMOJb3YeT HATJSIIHBIE MOCOOHUs (TaOIHIIBI, CXEMBI,
rpaduku, MEKTPOHHBIE TPE3eHTAlMU U T.J.) WU Pa3faTO4YHbI MaTepua, JIeTKO OTBeYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT IPAaKTHUYECKUN XapaKTep, COAEPKUT TPaAaMOTHO M3JIOKEHHYIO TEOPETHUECKYIO
0a3y, XapakTepHu3yeTcs MOCIeI0BaTEIbHBIM H3JI0XKEHHEM MaTepuaia ¢ COOTBETCTBYIOIIUMHU
BBIBOJIaMU, OJTHAKO C HE BMOJHE 0OOCHOBAHHBIMHU MPETIOKEHUSIMU;

—  TIpH 3an1uTe 00YyJaroNUics TTOKa3bIBaeT 3HAHUS BOIIPOCOB TEMBI, OTIEPUPYET JaHHBIMHI
WCCJICTOBAHMSI, BHOCUT MPEATIOKEHUS, BO BPEMS BBICTYIUICHHSI UCTIONIB3YeT HATIsTHBIC TOCOOUS
(Tabnuipl, cXembl, rpaduKu, SJIEKTPOHHBIC TIPE3CHTALIMY | T.J1.) WU pa3JaTOYHbIA MaTepuai, 6e3
0COOBIX 3aTPY/IHEHUN OTBEUYAET HA MTOCTABIEHHBIC BOMPOCHI.

Oyenka «YooenemeopumenvHoy:

— HOCHUT TpPAaKTHUYECKUU XapaKTep, COMAEPKUT TEOpeTHYecKyro 0asy, OasupyeTcs Ha
MPAKTUYECKOM MaTepuaje, HO OTIMYAeTCs MOBEPXHOCTHBIM aHAU30M M HEIOCTaTOYHO
KPpUTHYECKHM pa30opoM, B HeH MPOCMATPUBAETCA HEMOCIEAOBATEIHLHOCTh HU3IIOKEHUS
MaTtepuaa, MpeACTaBIeHbl HEOOOCHOBAHHBIC MTPEIIIOKCHUS;

—  UMEIOTCS 3aMEUaHMsI 10 COJEPKaHUI0 PabOTH M 0(HOPMIIEHUIO;

— IIpH 3alUTe 00y4aronuiicss MposBiIseT HEYBEPEHHOCTh, MOKa3bIBaeT ciaboe 3HaHUE
BOIIPOCOB TE€MBI, HE JIa€T MOJIHOT0, apI'YMEHTUPOBAHHOTO OTBETA Ha 3aJJaHHBIE BOIPOCHI.
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Oyenka «Heyoosnemeopumenvroy:
— HWHIUBUAYaIbHBIN MPOEKT HE 3aBEPILEH;

— K 3amuTe 00yJaronuuncs He JOImyCKaeTCsl.
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