KoHTpo/1bHO-0LIeHOYHBIE CPeACTBA VISl POBEACHUS TEKYIIEro
KOHTPOJIS
no YO/I.03 MaremaTuka
(1 kype, 1 cemectp 2023-2024 yuy. r.)

Texkywmmit konTpoab Nel

®opma kouTpoJsi: KonrponbHas padota (MHpOpMaMOHHO-aHATUTHYECKUN )
OnucarenbHas YacTh: [IncbMeHHast KOHTPOJIbHAS padOTa IO BapHUAHTaM.
3ananne Nel

Yucno a mpu aeneHnu Ha 6 JaeT B ocTaTke 3, a Ipu JeeHny Ha 4 naet B octatke 1. Hailinure octaTok
IIpY JCJICHUH Yucia a Ha 12.

Omnenka |IlokasaTenu oneHKH

5 [IpaBuibHO BBIOpaH CIIOCOO pEIIeHHsI, CaMO PEIICHHUE COPOBOKAACTCS HEOOXOIUMBIMH
00BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HY)KHBIC BBIYUCIICHUS U IPeo0pa3oBaHus, MOTYICH
BEPHBIN OTBET, OCIIEIOBATEIBHO M AKKYyPaTHO 3aMHCAHO PEIICHHE.

4 PaboTa BeIMOSTHEHA TTOJTHOCTHIO, HO 000CHOBAHUS IIATOB PEIICHUsI HEJIOCTATOYHBI,
JIOTIYIICHBI OJJHA OIMOKA UJIH €CTh JBa — TPU HEAOYETa B BHIKIIAAKAX, PUCYHKAX, YEPTEkKaX
WK rpadukax.

3 [Ipu pemenuu gomymieHo 0osiee 0THOM OMIMOKH KUK OoJiee ABYX — TPEX HEI0UYETOB B
BBIKJIAJIKaX, YepTekKax Wi rpadukax, Ho oOydaronmiics ooagaeT 00s3aTeIbHBIMU
YMEHUSAMH 110 IIPOBEPSIEMOU TEME.

Saganue No2

Uwucno b npu neneHnu Ha 5 gaeT 0cTaTok 2, a Mpu AesieHnH Ha 3 paet B octatke 1. Haliqute ocratok npu
nenenuu uynciaa b Ha 15.

Onenka |Ilokasarenu oueHKH

5 [IpaBusibHO BEIOpaH CrIOCO0 PEMICHUS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMU, BEPHO BBITIOJIHEHBI HYKHBIC BBIYUCIICHUS U PpeoOpa3oBaHusl, MOIYYCH
BEPHBII OTBET, MTOCJIEIOBATEILHO M AKKYPATHO 3aITMCaHO PeIIeHUE.

4 PaboTa BbINIOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHMS I1ar0B PELICHUS HETOCTaTOYHBI,
JIOTTYIIIEHBI O[HA OIMMOKA WIIM €CTh JIBa — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKAX, YepTexKax
WM rpaduKax.

3 [Ipu pemennn nomymeHo 6osee 0THON OMUOKH WK 0oJiee ABYX — TPEX HEJ0UETOB B
BBIKJIQJIKaX, YepTexax Wiu rpadukax, Ho oOydaronuiics obnagaer o0s3aTeIbHBIMU
YMEHUSMH I10 ITPOBEPSIEMON TEME.

3aganue Ne3

Hatigure HOJI uncen:



899 u 1073

Onenka |Ilokaszarenu oneHKH

5 HpaBI/IJ'H:HO BBI6paH CII0co0 peuiceHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$[CH€HI/I${MI/I, BCPHO BBIINNOJIHCHBLI HYKHBIC BLIYHUCIICHHUA U HpGO6p330BaHI/I$I, IMOJIYUCH
BeprIfI OTBCT, IMOCJIICAOBATCIIbHO U dKKYPATHO 3allMCaHO PCILICHUC.

4 PaGora BbInOIHEHA OIHOCTHIO, HO 0OOCHOBAHUS I1aroB pPEeUICHHsI HEJOCTATOUHBI,
JIOMYIIEHbI OJJHA OIIMOKA WIIM €CTh J]Ba — TPU HEJ0YeTa B BHIKIIA/IKAX, PUCYHKaX, YepTexax
WK rpadukax.

3 [Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJOUETOB B
BBIKJIQJIKaX, UepTekKax Ui rpapukax, Ho o0yyarouuiics obnagaer 0os13aTeIbHBIMU
YMEHMSMH I10 IPOBEPSIEMON TEME.

3aganmne Ne4
Haitgure HOJI uncen:

4757 n 5561

Onenka |Ilokaszarenu oneHKH

5 HpaBI/IJ'H:HO BBI6paH CII0co0 peuiceHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$[CH€HI/I${MI/I, BCPHO BBIINNOJIHCHBLI HYKHBIC BLIYHUCIICHUA U HpGO6p330BaHI/I$I, IMOJIYUCH
BeprIfI OTBCT, IMOCJIICAOBATCIIBHO U dKKYPATHO 3allMCaHO PCILICHUC.

4 PaGora BbInOIHEHA OIHOCTHIO, HO 00OCHOBAHUS IIaroB PEUICHHs] HEJOCTaTOUHBI,
JIOMYIIEHbI OJJHA OIIMOKA WM €CTh JiBa — TPU HEJ0YeTa B BHIKIIA/IKAX, PUCYHKaX, YepTexax
WK rpadukax.

3 [Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJJOUETOB B
BBIKJIQJIKaX, UepTekKax WU rpapukax, Ho o0yyarouuiicst obnagaet 0os13aTeIbHBIMU
YMEHMSMH I10 TIPOBEPSIEMON TEME.

3ananue Ne5

. HE UMeeT ¢ rpauKoM
. Y HalJJUTe BCE 3HAYCHMS @, IPU KOTOPBIX IpsAMas
HRRHIEAIR QB TRHCK.

OI_ICHKa ITokazarenu oLiIeHKH

5 [IpaBusibHO BEIOpaH CIIOCO0 PEMICHHS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOIHEHBI HYKHBIE BBIYUCICHUS U PpeoOpa3oBaHusl, MOIyICH
BEPHBII OTBET, MOCJIEIOBATEILHO M AKKYPATHO 3aITMCAaHO PEIICHNUE;

4 PaboTta BbINOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHMUS I1ar0B PELICHNUs HE0CTaTOYHBI,
JIOTTYIIIEHBI O[HA OIMOKA WM €CTh JIBa — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKAX, YepTexKax
WM rpadukax;

ctp. 2 u3 33



3 [Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJOUETOB B
BBIKJIAJIKaX, UepTekKax Ui rpapukax, Ho o0yyarouuiicst oo6nagaet 0os13aTeIbHBIMU
YMEHMSIMH I10 IPOBEPSIEMON TEME.

3ananue Ne6

uMeeT ¢ rpadukoM Tpu
U OIpEJeNIuTe, IPU KaKuX 3HAYEHUAX ¢ IpAMas
M8 habuk QyHKIINN

OI_ICHKa Ilokazarenu OoLiICHKH

5 [IpaBusibHO BEIOpaH CIIOCOO PENMICHUS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOIHEHBI HYKHBIE BBIYMCICHUS U PpeoOpa3oBaHusl, MOIYyICH
BEPHBII OTBET, MOCJIEIOBATEILHO M AKKYPATHO 3aITMCAHO PEIICHNUE;

4 PaboTa BbINOJIHEHA MOTHOCTHIO, HO 00OCHOBAHMUS I1ar0OB PELICHUs HE0CTaTOYHBI,
JIOTYTIIEHBI O[HA OIMOKA I €CTh J]Ba — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKAX, YepTexKax
WM rpadukax;

3 [Ipu pemennn momymeHo 6oee 0THON OMMUOKH WK 0oJiee BYX — TPEX HEJOUYETOB B
BBIKJIQJIKAaX, YepPTekKax Wi rpadukax, Ho oOyyaromuiics oonagaet 0os13aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

3aganue Ne7

IToctpoiite rpaduk pyHKIUN

HMeEET C rpaUKOM POBHO JBE OOIINE TOUKH.
U ONIPEJENINTe, NPY KAKUX 3HAYCHUAX Npsimast

Onenka |IlokasaTenu oneHKH

5 [TpaBuibHO BBIOpaH CIIOCOO PEIICHHsI, CAMO PEIICHHUE COPOBOKAACTCS HEOOXOIUMBIMH
00BSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY>KHBIC BBIYMCICHHS U TIPEOOPa30BaHMsI, TOTYUYCH
BEpHBIN OTBET, MOCIEAOBATEIHHO U aKKYPATHO 3aMMCAaHO PEIICHUE;

4 PaboTa BBITIOJTHEHA TIOTHOCTHIO, HO 00OCHOBAHMS IArOB PEUICHUS HETOCTATOYHBI,
AOMYHICHBI O/IHA OH_II/IGKa HJIK €CTh ABA — TPHU HCAOYCTA B BBIKJIAJIKAX, pPUCYHKAX, YCPTCIKAX
nunu rpadukax;

3 [Ipu pemenuu gomymieHo 0osiee 0THONM OMMOKK WM OoJiee ABYX — TPEX HEIOUYETOB B
BBIKJIQJIKAX, YepTexax Win rpadukax, HO oOydaromuncs o00anaet o0s3aTeIbHBIMI
YMEHUSAMH I10 IIPOBEPSIEMOU TEME.

3aganue Ne§

Pemre ypaBHenue

Omnenka |IlokasaTenu oeHKH
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HpaBI/IJ'H:HO BBI6paH CII0co0 peuiceHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$ICH€HI/I${MI/I, BCPHO BBIINTOJIHCHBLI HYKHBIC BLIYHUCIICHUA U HpGO6p330BaHI/I$I, IMOJIYUCH
BeprIfI OTBCT, IMOCJIICAOBATCIIbHO U dKKYPATHO 3allMCaHO PCILICHUC,

PaGora BbInOIHEHA OIHOCTHIO, HO 00OCHOBAHUS I1aroB PEUICHHs] HEJOCTaTOUHBI,
JIOMYIIEHbI OJJHA OIIMOKA WM €CTh JiBa — TPU HEJ0UeTa B BHIKIIAIKAX, PUCYHKaX, YepTexax
WK rpadukax;

[Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJOUETOB B
BBIKJIQJIKaX, UepTekKax Ui rpapukax, Ho o0yyarouuiicst oobnagaet 0os13aTeIbHBIMU
YMEHMSMH I10 IPOBEPSIEMON TEME.

3ananue Ne9

Pemnre ypaBHeHHE

Onenka |Iloxa3arenu oreHKH

5 [IpaBunbHO BRIOpaH CIIOCOO peIIeHHs], CaMO PEIICHHE COPOBOKAAETCS HEOOXOIUMBIMU
00BSICHEHUSIMU, BEPHO BBITIOJTHEHBI HY KHBIC BBIYUCIICHUS U IPeoOpa3oBaHus, TOIYICH
BEPHBIN OTBET, OCIIEI0BATENBHO M AKKYPAaTHO 3alHCAHO PELICHHE;

4 Pabora BEITIOSTHEHA TOJTHOCTHIO, HO 00OCHOBAHUS IIIArOB PEIICHHS HEIOCTATOYHBI,
JIOTIYIIEHBI OJJHA OIIMOKA UM €CTh JBa — TPU HEJAOYETa B BHIKIIAAKAX, PUCYHKAX, YepTekKax
WM rpadukax;

3 [Ipu pemenun gomymieHo 0osiee 0THOM OMMOKK WiIH OoJiee ABYX — TPEX HEI0UYETOB B
BBIKJIQJIKAX, YePTEKAX WU rpaduKax, HO 00yJaronuiics 00JiagaetT 00s13aTeIbHBIMU
YMEHHSIMH 110 TIPOBEPSIEMOM TEMeE.

3amanue Nel(

Pemnre ypaBHeHUE

Onenka |Iloka3aTenu oueHKH

5 [TpaBuiIbHO BBIOpaH CIIOCOO PELICHUs, CAMO PELICHUE COTPOBOXKAACTCS HEOOXOAUMBIMH
0OBSICHEHUSIMH, BEPHO BBHITIOJTHEHBI HY>KHBIC BBIYMCICHHUS U TIPEOOPa30BaHUsI, TOTYUYCH
BEPHBIN OTBET, MTOCIEOBATEIBHO U aKKYPATHO 3aIIMCAHO PEIICHHE;

4 Pabota BBITIOIHEHA TOTHOCTHIO, HO 00OCHOBAHMS IIArOB PELICHUS HETOCTaTOYHBI,
JONyIIEHBI OIHA OMMOKA WM €CTh JIBa — TPU HEJ04eTa B BBIKJIAIKaX, PUCYHKAX, YePTemKax
WK TpaduKax;

3 [Tpu pemennyn nomymeHo 6oiee OAHOM OUIMOKY WK OoJiee IBYX — TPeX HEIOYETOB B
BBIKJIQJKaX, YepTekax WM rpadukax, Ho oOydarommiics o0iagaet 00s3aTeIbHBIMU
YMEHHSIMU TI0 TIPOBEPSEMO TEME.

3aganue Nell

Pemnre HepaBeHCTBO

OrueHka

Tlokazarenu oLleHKH
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5 HpaBI/IJ'H:HO BBI6paH CII0co0 peuiceHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$ICH€HI/I${MI/I, BCPHO BBIINTOJIHCHBLI HYKHBIC BLIYHUCIICHUA U npeo6pa3OBaH1/151, IMOJIYUCH
BepHHﬁ OTBCT, IMOCJIICAOBATCIIbHO U dKKYPATHO 3allMCaHO PCILICHUC,

4 PaGora BbInOIHEHA OIHOCTHIO, HO 00OCHOBAHUS I1aroB PEUICHHs] HEJOCTaTOUHBI,
JIOMYIIEHbI OJJHA OIIMOKA WM €CTh JiBa — TPU HEJ0UeTa B BHIKIIAIKAX, PUCYHKaX, YepTexax
WK rpadukax;

3 [Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJOUETOB B
BBIKJIa/IKaX, YePTEeKax WK rpadukax, HO oOydaroluiicss oonanaeT 00s3aTenbHbIMU
YMEHMSMH I10 IPOBEPSIEMON TEME.

3aganue Nel2

Pemnre HepaBeHCTBO

Onenka |Ilokaszarenu oleHKH

5 HpaBI/IJ'ILHO BBI6paH CII0co0 peuieHus, CaMO PCIICHNUE COITPOBOKAACTCA HGO6XO,Z[I/IMLIMI/I
O6T)$ICH6HI/I$IMI/I, BCPHO BBIINTOJIHCHBI HYKHBIC BLIYHUCIICHHUA U Hp606p330BaHI/I$[, IMOJIYUCH
BeprIﬁ OTBCT, IMOCJIICAOBATCIIbHO U daKKYPATHO 3aIllMCaHO PCILICHUC,

4 PaGora BbINOIHEHA OIHOCTHIO, HO 00OCHOBAHUS I1aroB PEUIeHHs] HEJOCTaTOYHBI,
JIOMYIIEHbI OJJHA OIIMOKA WIIM €CTh JiBa — TPU HEJ0UeTa B BBIKIIA/IKAX, PUCYHKaX, YepTexax
WM rpadukax;

3 [Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJJOUETOB B
BBIKJIa/IKaX, YePTEeKax WK rpadukax, HO oOyyarouuiics oonanaeT 00s3aTelbHbIMU
YMEHMSIMHU T10 TIPOBEPSIEMON TEME.

3amanue Nel3

Pemre 3amauy:

Ha croasko pyonell moxynka Jposapoll neun, noaxoasmefi no ofpény NapHOTO OTIeTeHHE, 000HI¢TCA Jopome wIekTpHYeckoll Des3
YIETa YCTAHOBRNT

Xo3asH Ja9Moro YMAcTEA SIPOHT OaM ¢ mapukrd orisaemuses. [lapmos oraesemme mweeT patuepes gimma 3.5 w, mupama 2.2 s,
paicota 2 i OROH B MApHOM OTISTCHHH HET, 118 J0CTYNA BHYIPh MIAHHPYETCA JBEph MHUpHHOR 50 ¢, BMcoTa ARepHOTO mpofsa 1.8
Ina nporpeda MApHODO OTJSTEHHA MOEHO HCNOUIBIOBATH MIEKTPHYSCEVID HIH IPpOBAHYH meub. B Tabamue npelcTaeieHs
XAPAKTEPHCTHEN TPEX megef,

Hosiep men Tun Odeew noMemenna | Macca | CToRMOCTE
1 JponaHas g-12 40 18 000
2 JposaHzs 10-16 48 19 500
ATEETPHeCKAR 9-15.5 15 15 000
J18 YeTaHOBKH JpoBsHoll Meun JOTOTHHTETRHBIX 3ATPAT HE NOTpedyercd. YeTaHOBRA anexTpHueckodt meun noTpedyeT NOIBEICHHA

CICUHATEHOTD Ka0ens, wro oboiigéres 8 6300 pyo.

Onenka |Ilokasarenu oueHKH
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HpaBI/IJ'H:HO BBI6paH CII0co0 peuiceHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$ICH€HI/I${MI/I, BCPHO BBIINTOJIHCHBLI HYKHBIC BLIYHUCIICHUA U HpGO6p330BaHI/I$I, IMOJIYUCH
BeprIfI OTBCT, IMOCJIICAOBATCIIbHO U dKKYPATHO 3allMCaHO PCILICHUC,

PaGora BbInOIHEHA OIHOCTHIO, HO 00OCHOBAHUS I1aroB PEUICHHs] HEJOCTaTOUHBI,
JIOMYIIEHbI OJJHA OIIMOKA WM €CTh JiBa — TPU HEJ0UeTa B BHIKIIAIKAX, PUCYHKaX, YepTexax
WK rpadukax;

[Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJOUETOB B
BBIKJIQJIKaX, UepTekKax Ui rpapukax, Ho o0yyarouuiicst oobnagaet 0os13aTeIbHBIMU
YMEHMSMH I10 IPOBEPSIEMON TEME.

3aganue Neld

Pemre 3amauy:

Ha noct rnaBbl aiMuHUCTpaliuy Topoja NpeTeH10Baino Tpu kanauaara: XKypasnes, 3aiiues, liBanos. Bo
BpeMst BEIOOPOB 3a MIBaHOBa ObLI0 OTAAHO B 2 pa3a Oouibliie roiocos, ueM 3a JKypasieBa, a 3a 3aiiieBa —
B 3 paza Gombie, yuem 3a XKypasineBa u llBanoBa Bmecte. CKOJIBKO MPOLIEHTOB T'OJI0COB ObLIO OTAAHO 32

nobeauTes?

Ouenka |Iloka3arenu oleHKH

5 [IpaBusibHO BEIOpaH CIIOCO0 PEMICHUS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMU, BEPHO BBITIOJIHEHBI HYKHBIE BBIYMCIICHUS U PpeoOpa3oBaHusl, MOIYICH
BEPHBIN OTBET, MIOCIIEI0BATENBHO M AKKYPAaTHO 3alMCAHO PELICHHUE;

4 PaGora BeIMOTHEHA MOTHOCTHIO, HO 00OCHOBAHUS IIIAr0B PEIICHHSI HEJOCTATOYHBI,
JIOTIYIIEHbI OJ{HAa OIIMOKA WUJIN €CTh JBa — TPU HEJAOUYETa B BBHIKIAAKAX, PUCYHKAX, YepTekax
WM rpadukax;

3 [Ipu pemennn nomymeHo 6oee 0THON OMUOKH WK 0oJiee BYX — TPEX HEJOUYETOB B
BBIKJIQJIKAaX, YepTekKax Wi rpadukax, Ho o0yvarouiicst oonagaet 0os13aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

3aganue NelS

Pemre 3anauy:

Nmerotcs aBa cocyna, conepxkamue 10 kr u 16 Kr pacTBopa KUCIOTHI pa3IM4YHON KOHLEHTpauuu. Eciu
UX CJIUTh BMECTE, TO MOJIYYUTCSI PacTBOP, coaepxamuii 55% kuciotel. Eciu ske cuTh paBHBIE MacChI
3TUX PACTBOPOB, TO MOJIYYECHHBIN pacTBOp OyaeT coaepxarb 61% KucnoTsl. CKOIBKO KHUIOTPAaMMOB
KHCJIOTHI COJEPIKUTCS B TIEPBOM pacTBOpe?

OreHka

Tloka3zarenu olleHKHA

5

HpaBI/IJ'H:HO BBI6paH CII0co0 peuieHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$ICH€HI/I${MI/I, BCPHO BBIINNOJIHCHBLI HYKHBIC BLIYHUCIICHHUA U HpGO6p330BaHI/I$I, IMOJIYUCH
BeprIfI OTBCT, IMOCJIICAOBATCIIbHO U dKKYPATHO 3allMCaHO PCILICHUC,
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4 PaboTa BbINOJIHEHA MOTHOCTHIO, HO 00OCHOBAHMUS I1ar0B PELICHUS HEOCTaTOYHBI,
JIOTTYIIIEHBI O[HA OIMOKA WM €CTh JIBa — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKaX, YepTexKax
WM rpadukax;

3 [Ipu pemennn nomymeHo 6oee 0THON OMMUOKH WK 0oJiee ABYX — TPEX HEJOUETOB B
BBIKJIQ/IKaX, YePTEkKax WK rpadukax, HO oOydaromuiics o0manaeT 00s3aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

Texkymmii KOHTPOJIb Ne2

®opma kouTpoas: KourponsHas padora (MapopManmoHHO-aHATUTHYECKUN)
OnucarenbHas yacTh: [InchMeHHast KOHTPOJIbHAS paboOTa [0 BapUaHTaM
3aganue Nel

Haitnure 3HaueHus BbIpa)KEHUI:

Onuenka |Iloka3zaTenu oLeHKH

5 BepHo HalineHo 3HaueHue 6 BbIpaXKeHMI;

4 Bepno HalineHo 3HaueHue 4-5 BBIpAKEHUH;
3 BepHo HalineHo 3HaueHue 3 BbIpaKEHU.
3ananue Ne2

Pemnre ypaBHeHus:
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Dy/5x+1 =3

ZJW =X
x+1=+8- 4x

DTx+1 =B3x+4
SIVx+17 - Jx+1 =2
6)V1- x - V13 +x =/x +4

Onenka |Iloka3arenu oueHkH

5 Bepno peniensl 6 ypaBHEHUH;

4 BepHo pemiens! 4-5 ypaBHeHuUs;
3 Bepno petiens! 3 ypaBHEHHUS.
3aganue Ne3

Pemnre ypaBHeHus:
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D4/3x-1=2
2)A6- x =x
3)x-1=1/6-3x
4)3/5x- 1 =/3x +19
S)Wx+13- Jx+1 =2
6)v3x+4 - Jx- 4 =2/x

Onenka |IlokazaTenu oueHKH

5 BepHo periensl 6 ypaBHeHUl;
4 Bepno pemienst 4-5 ypaBHeHuUs;
3 BepHo periens! 3 ypaBHEHusI.
3ananune Ned

Pemnre HepaBeHCTBA:

I)JI—Z{ﬁ
2)«.1":::+2:=-J4—x
3)\1.1'—2&17—2

Orenka |Iloka3zarenu oLeHKH

5 BepHo periensl 3 HepaBeHCTBA;
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4 BepHo peniensl 2 HepaBeHCTBA;

3 Bepno pemeno 1 HepaBeHCTBO.

3aganue NeS

Pemmte HCPAaBCHCTBA:

1)~Jx+2 = 3
2)42.1'-8 < J6x + 13

:;)Jx+8.‘:- x+ 2

Onenka |IlokazaTtenu olieHKH

5 BepHo periensl 3 HepaBeHCTBA;
4 Bepno perieHs! 2 HepaBeHCTBA;
3 Bepno pemieno 1 HepaBeHCTBO.
3ananue Ne6

[Toctpoiite rpadux QyHKIMH y = x. Haiizure:
a) HAaMMEHbBIIIee U HauOOoJIbIIee 3HAYEHUS dTOW PYHKITMU Ha oTpeske [4; 7];

0) KOOpAMHATHI TOYKH TNIepeceueHus rpaduka 3Tol GyHKIHMH ¢ IPSAMOH X - 2y = 0.

Onenka |Ilokasarenu oneHKH

5 [TpaBmibHO BRIOpaH CIIOCOO PEIICHHSI, CaMO PEIICHHUE COMPOBOKAACTCS HEOOXOTUMBIMH
00BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HYKHbIE BBIYMCIICHUS U peoOpa3oBaHusl, MOIyYeH
BEPHBIN OTBET, IIOCJIEI0BATENIBHO U AKKYPaTHO 3allMCAHO PELICHHE.

4 PaGoTta BBITIOJTHEHA TIOJTHOCTBIO, HO 00OCHOBAHMS IIAT0OB PEUICHHS HEIOCTATOYHBI,
JIOITYIICHBI OJJHA OIMMOKA WJIH €CTh JBa — TPHU HEJAOYETa B BRIKIIAJKAX, PUCYHKAX, YEPTEkKaX
WM rpadukax.

3 [Ipu pemiennn nomnyiieHo 6oJee 0THOM OMKUOKH WK 0oJiee ABYX — TPEX HEJOUYETOB B
BBIKJIaJIKaX, UepTekax Ui rpapukax, Ho o0yyaronuiicst oonagaet 00s13aTeIbHBIMU
YMEHUSMH 110 IIPOBEPSIEMON TEME.
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3ananue Ne7

Tocrpoiite rpaduk Gynxiumn y = -\x. Haiiure:

a) HAaMMEHBIIIee U HanOOJIbIIIee 3HAYCHUS ATOW PYHKITMU Ha oTpe3ke [5; 9];

0) KOOpJMHATHI TOUKU NepecedeHusl rpaduka 3Toi GyHKIMM ¢ npsimoi X + 3y = 0.

OreHka

Tlokazarenu olleHKHA

5

HpaBI/IJ'ILHO BBI6paH CII0co0 peuIceHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$ICH€HI/I${MI/I, BCPHO BBIINTOJIHCHBLI HYKHBIC BLIYHUCIICHHUA U HpGO6p&30BaHI/I$I, IMOJIYUCH
BeprIfI OTBCT, IMOCJIICAOBATCIIbHO U daKKYPATHO 3allMCaHO PCILICHUC.

PaGora BbInoOIHEHA MOIHOCTHIO, HO 00OCHOBAHUS IIaroB PeUICHHs] HEJOCTATOUHBI,
JIOMYIIEHbI OJJHA OIIMOKA WM €CTh J]Ba — TPU HEJ0UeTa B BHIKIIA/IKAX, PUCYHKAX, YepTexax
WK rpadukax.

[Ipu pemenun gomymieHo 6ojee 0HONM OMMOKH WK Oosiee ABYX — TPEX HEJJOUETOB B
BBIKJIQJIKaX, UepTekKax Ui rpapukax, Ho o0yyarouuiicst oonagaet 0os13aTeIbHBIMU
YMEHMSMH I10 IPOBEPSIEMON TEME.

Texkymuii KOHTPOJIb Ne3

®opma kouTpoJisi: KorrponbHas padorta (MHpOpMaIMOHHO-aHATUTHIECKUN )
OnucartesabHas yacTh: [IMcbMeHHast KOHTPoOJIbHAs paboTa O BapUaHTaM.
3aganue Nel

Brruucnure:

l ———
27 _ 252 4 16

1

e £

11
— 978

i)

gi
274 . 3

_1 1 2 1
361 2 . (*:»1*11:‘.E + 343° _ 1257)

27%
1405 "
(go% . 8179)

Ornenka |Iloka3zaTtenu oneHKH
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5 Brruncneno 4 npumepa;

4 Brruncneno 3 npumepa;

3 Brruucneno 2 npumepa.

Saganue No2

Brruucnure:

1 1 2

] 3
162 + 273 + 817 - 83

1
16™ . 8°
413-3

1 5 11 1
(1:::1E +128" - 81 1) . 125 3

7 (13
3907 . [54)
Bﬂ.l

Ouenka |Iloka3arenu oueHkH

5 Boruncneno 4 npumepa;
4 Boruncneno 3 npumepa;
3 Beruucneno 2 npumepa.
3aganne Ne3

prOCTI/ITe BBIPAKCHUSA:
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Ouenka |Iloka3arenu olleHKH

5 BepHo BINIOIHEHO YNPOILIEHHE [J1 3 BBIPAKEHHUIA;
4 BepHo BBINIOJIHEHO yNPOIIEHNE AJIs 2 BBIPAKEHUM;
3 BepHo BbINONIHEHO yNpolIeHHe i1 1 BbIpaXKeHusl.
3ananne Ned

YIpOCTUTE BBIPAXKEHUS:

1) (125 )

3

x--i
1 2l

i

2) x X
2 1
x5 . 5I0
u,s)""'

3) (x

Onenka |Ilokaszarenu ouneHKH

5 BepHo BBINOJIHEHO yNPOIIEHUE 1151 3 BBIPAXKEHU;
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4 BepHo BBINOIHEHO yNPOIIEHNE AJIs 2 BBIPAKEHUM;
3 BepHo BeIIONIHEHO yniponieHue s | BeIpakeHus.
3ananne NeS

Pemmre ypaBHeHus:

1. (0,4)" = 0,0256;

2. 5% = 125;

3. r?:cz—x—ﬁ _ L
343’

4.

5. 3%°1 4 3%*2 - _934,

Onenka |Iloka3arenu oueHkH

5 Bepno pemieHo 5 ypaBHeHMi;
4 BepHo pemieHo 4 ypaBHeHus;
3 Bepno pemieno 3 ypaBHeHHUS.
3ananue Ne6

Pemnre ypaBHeHus:

ctp. 14 u3 33




1. (0,7)" = 0,343;
3-x __ i.
2.4 "= 64’

1 .f+.r—1l]
3. (3] - 625;

415
4, (E) - J0,75;

5. 221—3 + 22.'c+1 = 136

Onenka |Iloka3zaTenu oneHKH

5 BepHo pelieHo 5 ypaBHEHU;
4 Bepno pemieno 4 ypaBHeHHUS;
3 Bepho pemieno 3 ypaBHeHusl.

3aganue Ne7

Pemte HepaBeHCTBA:
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1. V27 < 128.

2.1,25%7° >0,8%*?

2 -3x-2
3.5 6% =2 0,2.

1.‘: _l.t‘
4. 3 [5} 28 [5} +9<20

Onenka |IlokaszaTenu oneHKH

5 Bepno pemieno 4 HepaBeHCTBa;
4 Bepno pemieno 3 HepaBeHCTBa;
3 BepHo pemieno 2 HepaBeHCTBa.
3ananue Ne§

Pemmre HepaBeHCTBA:

1. J6° > 216.

Sx+2
2 [%] < 0,63:‘- lﬂ.l

3 7f—x+3£ _:!-_EI
. 7 .

4.4-47-9.-27+2>0

Onenka |Ilokasarenu oueHKH
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BepHo perieHo 4 HEpaBEeHCTBa;

4 BepHo pemieno 3 HepaBeHCTBA;
3 BepHo pemieHo 2 HepaBeHCTBa.
3ananune Ne9

Haiinure obnacte onpeneneHust GyHKIUM:

3x-5
4125 19

1+x

643X—5 E

Ornenka

ITokazarenu oLiEeHKH

5

[IpaBusibHO BBIOpaH CrIOCO0 PEMICHUS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOTUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HYKHBIE BBIYMCIICHUS U peoOpa3oBaHusl, MOIyYCH
BEPHBIN OTBET, MOCJIEIOBATEILHO M aKKYPATHO 3aITMCAHO PEIICHUE;

Pabota BbINIOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHMUS I1ar0OB PELICHUs HE0CTaTOYHBI,
JIOTTYIIIEHBI O[HA OIMOKA WM €CTh JIBa — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKaX, YepTexax
Wi rpadukax;

[Ipu pemenuu gomnyiieHo 0osiee 01HOM omMOKH WK OoJiee ABYX — TPEX HEJI0UYETOB B
BBIKJIQJIKaX, YepTexax UM rpadukax, Ho oOyyaronuiics oosagaer o0s3aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

Texkymmuii KOHTpoOJIb Ne4

®opma kouTpoJisi: Kourponbnas padora (MHpopMaMOHHO-aHATUTHYECKHH )
OnucaresbHas yacTh: [IncbMeHHass KOHTPOJIbHAsI paboTa IO BapUaHTAM.
3ananune Nel

Brraucnure:
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1 3loge16

2) logg 252

3) log,160 — log,10
4) log,25,6 + log,»5
3) logs 711

Onenka |IlokaszaTenu oneHKH

5 BepHO BBIYKCIIEHO 5 BBIpAKCHUN;
4 BepHo BeruncieHo 4 BbIpaKeHHUS;
3 BepHo BbrunciieHO 3 BbIpaxeHUsI.
3aganue Ne2

Beruucnure:

1) 21&94 16
2) logo 258

3) logs144 — log 4

4) loge2 + loge18
5) logs—19

v19

Onenka |Iloka3zarenu oneHKH

5 BepHO BBIYMCIIEHO 5 BBIpAXCHUM;
4 BepHo BeruncieHo 4 BbIpaKEeHHUS;
3 BepHo BbrunciieHo 3 BhIpaxeHUsI.
3apanune Ne3
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Pemnre ypaBHeHus:

1. log, (4x + B5) = log, (9 — 2x).
2. log; (x°* — 5x — 23) = 0.
3. lg(x + 2) + lg(x — 2) = 1g(5x + 10)

Onenka |IlokazaTtenu olieHKH

5 Bepho pemieno 3 ypaBHeHus;
4 Bepno penieno 2 ypaBHeHUS;
3 Bepno pemieno 1 ypaBHeHue.
3aganue Ned

Pemre ypaBHeHuUs:

1. 1g(5x — 4) = lg(1 — x).

2. log, (x* + 8x — 9) = -2.
3

3.1 + logs(x + 1) = log,(7Tx + 2) — logy(x — 1)

Onenka |Iloka3arenu oueHkH

5 BepHo pemieno 3 ypaBHeHus;
4 BepHo pemieHo 2 ypaBHeHus;
3 BepHo pemeno | ypaBHeHue.
3aganue NeS

Pemnre HepaBeHCTBa:
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Ouenka |Iloka3arenu oueHKH

5 Bepho pelieHo 5 HepaBeHCTB;

4 BepHo pemieno 3-4 HepaBeHCTBA;
3 Bepno penieHo 2 HepaBeHCTBA.
3ananue Ne6

Pemmte HCPAaBCHCTBA:

Ouenka |Iloka3arenu olleHKH

5 Bepho pelieHo 5 HepaBeHCTB;

4 Bepno pemieno 3-4 HepaBeHCTBA;
3 Bepno penieHo 2 HepaBeHCTBA.
3ananue Ne7

Ioctpoiite rpaduk pyHKIUU:

y = 4lng3{m—1}l

ctp. 20 u3 33



Ornenka

Ilokazarenu oLiICHKH

[IpaBunbHO BEIOpaH crioco0 peuieHust, caMo pelIeHne COMPOBOKAAETCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBIIIOJIHEHBI HY>KHbIE BBIYMCICHHS U IPe0Opa30BaHusl, OTyUYeH
BEPHBIN OTBET, MOCIIEI0BATENBHO U AKKYPAaTHO 3alMCAHO PELICHHUE;

4 PaboTta BbINOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHMUS I1ar0OB PELICHUs HEOCTaTOYHBI,
JIOTIYIIEHbI OJ{HA OIIMOKA WM €CTh JBa — TPU HEJAOYETa B BBHIKIAAKAX, PUCYHKAX, YepTekKax
WM rpadukax;

3 [Ipu pemennn momymeHo 60ee 0THON OMUOKH WK 0oJiee IBYX — TPEX HEJOUYETOB B

BBIKJIQJIKaX, YepTexax WM rpadukax, Ho oOydaronuiics obnagaer o0s3aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

Texymmid KOHTPOJIb NeS

®opma kouTpoas: KourponsHas padora (MapopManmoHHO-aHATUTHYECKUN )
OnucarenbHas yacTh: [InceMeHHast KOHTPOJIbHAS pabOTa [0 BapHUAHTaM.
3aganue Nel

Yepes Bepmmny K Tpeyronsauka MKP nposenena npsamas KN, nepnesankyisipHas I10CKOCTH
TpeyrosbHuKa. M3BectHo, yTo KN = 15 cm,

MK =KP = 10 cm, MP = 12 cm. Haiinure pacctostaue ot Touku N 10 npsimoit MP.

Onenka |Iloxa3arenu oneHKH

5 [TpaBUIBHO BBIOPAH CIIOCOO PEIICHHS], CAMO PEIICHUE COMPOBOXKIACTCS HEOOXOMMBIMH
00BSICHEHUSIMU, BEPHO BBITIOJTHEHBI HY)KHBIC BRIYUCIICHUS U IPpeoOpa3oBaHus, TOIYICH
BEPHBII OTBET, MOCJICAOBATEILHO U AKKYPATHO 3aIIMCAHO PEIICHHE;

4 Pabora BEITIOSTHEHA ITOJTHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHHS HEIOCTATOYHBI,
JIOTYIIEHBI O[HA ONTMOKA WIJIM €CTh JIBa — TPU HEJ0YeTa B BHIKIAIKAX, PUCYHKAX, YepTekax
Wi rpaduKax;

3 [Tpu pemenun gonymnieHo 0oJiee OJHOM OMUOKK WM O0Jiee ABYX — TPEX HEJIOYETOB B
BBIKJIQJIKAX, YePTEKAX WU rpaduKax, HO 00yJaronuiicst 00JiagaetT 00s13aTeIbHBIMU
YMEHHUSIMHU T10 TIPOBEPSEMOM TeMe.

3ananue Ne2

Uepes Bepmmny nipsimoro yriaa C B paBHoOeapenHoM Tpeyroibarke CDE nposenena npsimast CA,
MePIeHIUKYISIpHAs TUIOCKOCTH TPEYTOJbHUKA.

H3BectHO, uto CA =35 1m, CD =12 V2

aM. Halinure paccrosaue ot Touku A 10 npsimoit DE.

Ornenka

Ilokazarenu onleHKH

5

[IpaBusibHO BEIOpaH CrIOCO0 PENMICHUS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMU, BEPHO BBITIOJIHEHBI HYKHBIC BBIYUCIICHUS U PpeoOpa3oBaHusl, MOIYICH
BEPHBII OTBET, MTOCJIEIOBATEIILHO M AKKYPATHO 3aITMCAaHO PEIICHUE;
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PaboTa BbINOJIHEHA MOTHOCTHIO, HO 00OCHOBAHMUS I1ar0B PELICHUS HEOCTaTOYHBI,
JIOTTYIIIEHBI O[HA OIMOKA WM €CTh JIBa — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKaX, YepTexKax
WM rpadukax;

3 [Ipu pemennn nomymeHo 6oee 0THON OMMUOKH WK 0oJiee ABYX — TPEX HEJOUETOB B
BBIKJIQJIKAX, YePTeKax Wi rpadukax, Ho oOyvarouiics oonagaet 0os13aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

3aganne Ne3

B NEPpNCHAUKYIISIPHBIX INIOCKOCTAX O U B MMPOBCACHBI ICPICHAUKYJIAPBI

MC u KD (cooTBeTCTBEHHO) K JIMHUH UX NepecedeHus — npsmoii CD.

Boruncnure nnuny orpeska CD, eciu MC = 8 cm, KD =9 cm, MK = 17 cwm.

Onenka |Iloka3arenu oueHkH

5 [IpaBuiibHO BEIOpaH CIIOCOO PEMICHMS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOIHEHBI HYKHBIE BBIYMCIICHUS U peoOpa3oBaHusl, MOIyICH
BEPHBIN OTBET, MOCIIEI0BATENBHO M AKKYPAaTHO 3alMCAHO PELICHHUE;

4 PaGora BeIMOTHEHA MOTHOCTHIO, HO 00OCHOBAHUS IIAr0B PEIICHHSI HEJOCTATOYHBI,
JIOTIYIIEHbI OJJHAa OIIMOKA UM €CTh JBa — TPU HEJAOYETa B BHIKIAAKAX, PUCYHKAX, YepTekKax
WM rpadukax;

3 [Ipu pemennn nonymeHo 6osee 0THON OMMUOKH WK 0oJiee ABYX — TPEX HEJOUYETOB B
BBIKJIQJIKAaX, YepTekKax Wi rpadukax, Ho oOyyaromuiicst oonagaet 0os13aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

3aganue Ne4

B neprieHauKyISIpHBIX IUIOCKOCTAX O ¥ 3 pacnonoxensl Touku A u B (coorBercTBenHo). K nunun
nepeceyeHus miockocten mposeaeHs! nepnenaukysipel AC u BD, npuuem AC = 12 cm, BD = 15 cm.
Paccrostane Mexay Toukamu C u D paBHO 16 cMm. Beruncnute ninny orpeska AB.

Onenka |Iloka3arenu oueHkH

5 [IpaBuiibHO BEIOpaH CrIOCO0 PEMICHHS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOIHEHBI HYKHBIE BBIYMCICHUS U PpeoOpa3oBaHusl, MOIYICH
BEPHBIN OTBET, MOCIIEI0BATENBHO U AKKYPAaTHO 3allMCAHO PELICHHUE;

4 PaboTta BbINOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHMUS I1ar0OB PELICHUs HEOCTaTOYHBI,
JIOTIYIIEHbI OJ{HAa OIIMOKA UM €CTh JBa — TPU HEJAOYETa B BBIKIAAKAX, PUCYHKAX, YepTexkax
WM rpadukax;

3 [Ipu pemennn nomymeHo 6oee 0THON OMUOKH WK 0oJiee ABYX — TPEX HEJOUETOB B
BBIKJIQJIKAX, UepPTeKax Wi rpadukax, Ho o0yvarouiicst oonagaet 0os13aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

3aganue NeS
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BreinosnauTe TECT:

1. JIBm>xeHne MpoCTpaHCTBA — ATO OTOOpaKEHUE MTPOCTPAHCTBA HA Ce0s1, COXpaHSIOIIEE. . ...
a) KOOPJUHATHI TOYEK

0) HAMMEHOBaHUE TOUEK

B) PACcCTOSTHUE MEKIY TOUKAMH

2. [Ipu ueHTpasbHON CUMMETPUHN OTHOCUTEIBHO Havajia KOOPAUHAT TOYKA C KOOPAUHATAMHU (X,Y,Z)
[IEPEXOUT B TOUKY C KOOPAUHATAMM. ...

a) (05090) B) ('Xayaz) I[) (XaYa'Z)
6) (XaOaZ) F) (X"y’Z) e) ('Xs'ya'z)

3. Ilpu oceBoii CUMMETPUH OTHOCUTENIBHO MPsIMOM Ox TOYKA ¢ KOOpAUHATAMH (X,Y,Z) NEPEXOAUT B TOUKY
C KOOpJMHATAMH. ...

a) (050&0) B) ('Xa'y’ Z) H) ('X’Y9'Z)
6) (XaO’Z) F) (Xa'Y9'Z) e) (-X,-y,-Z)

4. IIpu oceBoil CUMMETPUH OTHOCUTENBHO NpsiMOi Oy TOUKA C KOOpIUHATaMH (X,Y,Z) IEPEXOAUT B TOUKY
C KOOpAMHATAMU. . ..

a) (05090) B) ('Xa'ys Z) H) ('X’ys'z)
6) (XaOaZ) F) (X"y"z) e) ('Xa'ys'z)

5. Ilpu oceBoif CUMMETPUU OTHOCUTENBHO NpsAMOi Oz TOUKa C KOOpAUHATAMH (X,Y,Z) IEPEXOJUT B TOUKY
C KOOpJMHATAMH. ...

a) (050&0) B) ('Xa'y’ Z) H) ('X’Y9'Z)
6) (XaO’Z) F) (Xa'Y9'Z) e) (-X,-y,-Z)

6. I1pu 3epkaibHOM CUMMETPUH OTHOCUTEIBHO TUNIOCKOCTH Oxy TOUKA ¢ KOOPAUHATAMHU (X,Y,Z) IEPEXOTUT
B TOUKY C KOOpAMHATAMHU. . ..

a) (05090) B) ('Xaya Z) )1) (X,y,-Z)
6) (XaOaZ) F) (X"y’ Z) e) ('Xa'Ya'Z)

7. Ilpu 3epKanbHON CUMMETPUU OTHOCUTENIBHO INIOCKOCTH OXz TOYKa C KOOpAMHATAMH (X,Y,Z) IEPEXOUT
B TOUKY C KOOpJAMHATaMHU. ...
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a) (O:an) B) ('Xay’ Z) )1) (X,y,-Z)
6) (XaO’Z) F) (XD'Y9 Z) e) (-X,-y,-Z)

8. Ilpu 3epkanbHOM CUMMETPUU OTHOCUTENIBHO IIOCKOCTU (Oyz TOUKA ¢ KOOpAUHATAMH (X,Y,Z) IEPEXOTUT
B TOYKY C KOOpAUHATAMU. ...

a) (05090) B) ('Xaya Z) )1) (X,y,-Z)
6) (XaOaZ) F) (X"y’ Z) e) ('Xa'Ya'Z)

9. N300pa3ute TpyrojabHUK, MOTYyYEHHBIH U3 TpeyroapHuka ABC napaiienbHbIM IEpeHOCOM Ha BEKTOP
a.

10. SIBnsercs nu napauieabHblid NEPEHOC IBUKEHUEM?

a) 1a

0) HeT

Ouenka |Iloka3arenu olleHKH

5 Bepno mansl otBeThI Ha 9-10 BOonpocoB TecTa;
4 BepHo naHbl OTBETHI Ha 7-8 BOIIPOCOB TECTA;
3 BepHo manbl oTBETHI Ha 5-6 BOIIPOCOB TECTA.
3ananue Ne6

OcnoBanue AC tpeyronpHuka ABC J1eKUT B IIJIOCKOCTH @, @ BEpIINHA B HE NpUHAIJIEKUT 3TOU
mnockoct. Touka M — cepennna ctoponsl AB, N - cepenuna croponsl BC. Jlokaxute, uyto npsimas MN
napajuiesIbHa IIOCKOCTH 0.

Onenka |Ilokasarenu oueHKH

5 [IpaBusibHO BBIOpaH CIIOCOO PENMICHMS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
O6’bHCH€HI/IHMI/I, BCPHO BBIINTOJIHCHBI HY?KHBIC BHIYHUCIICHUA U HpeO6pa30BaHI/I$I, MOJIYyUCH
BEPHBII OTBET, MOCIICAOBATEILHO U aKKyPATHO 3aIMCAHO PEIICHHE;

4 PaboTa BbINOJIHEHA MOTHOCTHIO, HO 00OCHOBAHMUS I1ar0B PELICHUS HETOCTaTOYHBI,
JOMYIIEHBI OJHA OMNOKA WIIM €CTh JIBa — TPU HEJ04eTa B BBIKIAIKAX, PUCYHKaX, YepTexKax
Wim rpadukax;
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3 [Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJOUETOB B
BBIKJIAJIKaX, UepTekKax Ui rpapukax, Ho o0yyarouuiicst oo6nagaet 0os13aTeIbHBIMU
YMEHMSIMH I10 IPOBEPSIEMON TEME.

3ananue Ne7

OcnoBanue AD Ttpaneunn ABCD nexur B miockoctu B3, a Touku B u C He npuHaaiexar 3Toi
mwiockoctd. Touka E - cepenuna ctopons! AB, F - cepenuna croponsl CD tpanenuu ABCD. Jlokaxwure,
yto npsimasi EF napannensHa miockoctu f3.

Onenka |Ilokaszarenu oneHKH

5 HpaBI/IJ'ILHO BBI6paH CII0co0 peuieHusd, CaMO PCUICHUEC COITPOBOKAACTCA HCO6XO,Z[I/IMLIMI/I
O6T)$[CH€HI/I${MI/I, BCPHO BBIINTOJIHCHBLI HYKHBIC BLIYHUCIICHHUA U HpGO6p&30BaHI/I$I, IMOJIYUCH
BeprIfI OTBCT, IMOCJIICAOBATCIILHO U daKKYPATHO 3allMCaHO PCILICHUC,

4 PaGora BbInoOIHEHA OIHOCTHIO, HO 00OCHOBAHUS IIaroB PeUIeHHs] HEJOCTaTOUHBI,
JIOMYIIEHbI OJJHA OIIMOKA WM €CTh JiBa — TPU HEJ0UeTa B BHIKIIA/IKAX, PUCYHKAX, YepTexax
WK rpadukax;

3 [Ipu pemenun gomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPEX HEJOUETOB B
BBIKJIQJIKaX, UepTekKax Ui rpapukax, Ho o0yyarouuiicst oo6nagaet 0os13aTeIbHBIMU
YMEHMSIMH I10 IPOBEPSIEMON TEME.

Texkymuit KOHTPOJIb Ne6

®opma kouTpoJisi: KorrponbHas padorta (MHpOpMaIMOHHO-aHATUTHIECKUN )
OnucartesabHas yacTh: [IMcbMeHHast KOHTPoOJIbHAs paboTa O BapUaHTaM.
3aganue Nel

BrimonauTe 3agadus:

1.Haiigure koopaunatel BekTopa AB, ecnn A(5;-1,3), B(2;-2:4).
2. ann pektopsl B3, 1, -2} u cil:4;-3). Haitaure |2 h— ¢ .
3.Hzo0paznTe cucremy koopauHar Ohoyz m nocTpoiite Touky A (/-2 - 4). Haiiawre paccroasne oT 3Toii Touks 10

ECODIHHATHLIX TUIOCK oCcTed

Onuenka |Iloka3zaTenu oLeHKH

5 Bepno BeimosiHeHO 3 3a7aHus;
4 BepHo BeImoNIHEHO 2 3a0aHUS;
3 Bepno BeimosiHeHo 1 3a1aHue.
3aganme Ne2

BrimonauTe 3aadus:
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1.Haiizmre koopmuaTel sextopa AB, ecnn A(6; 3; -2), B (2; 4; -5).

2./lanu BEKTOpPH b{5;-1:2} né{3; 2; -4}. Haiiaure B—L'.I*El .

J.Haobpanre cucremy koopanHar Oxys v nocTpoiite Touky A(-2; -3; 4). Haiigure paccTofmne oT 3T0il TOUKH A0
KOOPAHHATHEIX MAOCKOCTE

Onenka |Ilokasatenu oleHKH

5 Bepno BeimosineHo 3 3agaHust;
4 Bepno BeImosniHEHO 2 3aaHuS;
3 Bepno BbinonHeHo 1 3anaHue.
3aganne Ne3

Bremonaute 3aJaHusA:

1. Janmrosss P 1:0:2), M1 -.‘3 2 3), Ki-1;0:3), M (-1; -1; 3). HaiiauTe yron Mesay BEKTOPAMK ﬁﬁ' uH{
2 Haiiiure cxanspHOe NpOH3BEICHHE bid—2h), ecm | @ | =2, Ep|= 4, a yron Mex1y BeKTOpaMH du E,rpFJBL‘}

135°.
2 lnuna pebpa kybadBCDA B, C D, pasna 2a, Touka P—cepenuna otpeska 5C. Hailinure:

a) PACCTORHME MEXKY CEpeanHaMi oTpeskos 8, Du AP,

)] Yo Mesly npasMesMuB D on AP,

4. Jan sexrop b {0:2; 0). Hailaure muomecrso Toqek M, ana kotopux OM — b= 0, ecan O — nasano
KOOPIHHAT,

Onenka |Iloka3zaTenu onieHKH

5 BepHo BeinosiHeHO 4 3a1aHus;

4 Bepno BeimosniHeHO 3 3a1aHus;

3 BepHo BbInosiHEHO 2 3aaHusl.

3ananue Ne4

BrimonauTe 3amagus:

1 Jlanss Tousn E72:0; 1), M(3:4/3; 1), F(3;0;-1); Kf3:-1; -1). Haiinwre yron mexay sextopamn EM u KF

2. HaiiguTe ckanapHoe NpousBeleHHE bla+b) ecn |d|=3, |E| =2, & Yro/ MesKIy BeKTopaMH d b pasen 1507
3. Janna pebpa kyGadBCDA B, C;D; pasna 4a, Toqka P - cepeanna orpeska DC. Hailtaure:

a)  paccTOAHHE MEXIy cepeanHamy oTpelkos A0 u AP;

@) yron mexay npasmeasud  Cu AP
4./lan pextop b {0;0;-5}. Haitnwre muoskecTeo Touek M, ana kotopeix OM - b= 0, ecan O — Havano

KEOODAHHAT.

Onenka |Ilokasarenu oueHKH

5 Bepno BeImosnHeHO 4 3a1aHus;

4 Bepno BeimosineHo 3 3agaHus;
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3 BepHo BbInosiHEHO 2 3a1aHUsl.

Texkymmuii KOHTpOJIb N7

®opma kouTpoJisi: KorrponbHas padorta (MHPOpMaIMOHHO-aHATUTHIECKUN )
OnucarenbHas YacTh: [IncbMEeHHast KOHTPOJIbHAS padOTa MO BapUaHTaM.
3aganue Nel

YnpoctuTe BEIpaXEeHHUs, HCIIONIB3YSI OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJIBI:

(1-cosa)l+cosa)

1) Sin

. 27 T 27 . &
$in — - COS — + COS .$1n —

2) 15 5 15 5
sin 38" - cos12” +cos 38" -sin12"
3) cos 40" -cos 10" —=sin40" -sin10"

ﬂ
arcsin | — arccos| — T + 4 -arcctg(—1)

4)

C[lﬁ"lﬂjl”, sin| — %E-‘ E'Igl:—335” ). clg ‘]I?J'T

5)

Onenka |Iloka3arenu oueHkH

5 BepHO BBEINIOJIHEHO yNPOLIEHHUE IS 5 IPUMEPOB;
4 BepHo BbINOIHEHO ynpoleHne 41 4 IPUMEPOB;
3 BepHo BbINIOJIHEHO yHPOIIEHUE I 3 IPUMEPOB.
3aganue Ne2

Haﬁ,[[HTe 3HAUYCHHUC BCCX TPUTOHOMECTPHUUCCKUX q)YHKHHﬁ, €ClIn:
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cosa =-006, —-c_u'-:r{;

-I—n
Onenka |Iloka3arenu oueHkH
5 BepHo HalineHo 3HaueHUE 3 TPUTOHOMETPUYECKUX (PYHKITUM;
4 Bepno HaiineHo 3HaueHNe 2 TPUTOHOMETPHUUECKUX (DYHKITHIA;
3 Bepno Haiineno 3naueHue 1 TpUTOHOMETPUIECKON (yHKIIUH.

3aganue Ne3
HaiinuTe 3HaueHne BCeX TPUTOHOMETPUIECKUX (PYHKIUI, eciu:
12 «

SIN ¢ = <X <IT
137 2

I

Ouenka |Iloka3arenu oLeHKH

5 Bepno HaiineHo 3HaueHue 3 TPUTOHOMETPHUECKUX (DYHKITHIA;
4 BepHno HalineHo 3HaueHUE 2 TPUTOHOMETPUYECKUX (PYHKITUH;
3 Bepno HaiineHo 3HaueHue | TpUroHOMETPHUYECKON (DyHKIIHUH.
3ananue Ne4

[TocTpouTh Ha OAHOM KOOPAMHATHON TJIOCKOCTH rpadKu QyHKIIAN:
1. y=sinx
2. y=sin(2x)

3. y=sin(2x-0,5)

Onenka |Iloka3zarenu oneHKH

5 [TpaBuibHO BBIOpaH CIIOCOO PEIICHHSI, CAMO PEIICHHUE COMPOBOKAACTCS HEOOXOTUMBIMH
00BSICHEHUSIMH, BEPHO BBITIOJHEHBI HY>KHbIE BBIYMCIICHUS U peoOpa3oBaHusl, MOIyYeH
BEPHBII OTBET, MOCJIEI0BATEIHLHO U AKKYPATHO 3aITMCAHO PEILICHUE;
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4 PaboTa BbINOJIHEHA MOTHOCTHIO, HO 00OCHOBAHMUS I1ar0B PELICHUS HEOCTaTOYHBI,
JIOTTYIIIEHBI O[HA OIMOKA WM €CTh JIBa — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKaX, YepTexKax
WM rpadukax;

3 [Ipu pemennn nomymeHo 6oee 0THON OMMUOKH WK 0oJiee ABYX — TPEX HEJOUETOB B
BBIKJIQJIKAX, YePTeKax Wi rpadukax, Ho oOyvarouiics oonagaet 0os13aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

3aganne Ne5

[TocTpouTth Ha OJTHOM KOOPIMHATHON TUIOCKOCTH rpaduKu GyHKITHI:
l. y=sinx
2. y=sin (2x)
3. y=2sin (2x)

4. y= 2sin(2x)-2

OI_ICHKa Ilokazarenu oLiIeHKH

5 [IpaBuiibHO BEIOpaH CIIOCO0 PENMICHUS, CaMO PEIICHUE COMPOBOXKIAECTCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOIHEHBI HYKHBIE BBIYMCIICHUS U PpeoOpa3oBaHusl, MOIyICH
BEPHBII OTBET, MOCJIEIOBATEILHO M AKKYPATHO 3aITMCAaHO PEIICHUE;

4 PaboTta BbINOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHMUS I1ar0OB PELICHNUs HEOCTaTOYHBI,
JIOTTYIIIEHBI O[HA OIMOKA I €CTh JIBa — TPH HEJ0YeTa B BHIKIIAIKAX, PUCYHKAX, YepTexKax
WM rpadukax;

3 [Ipu pemennn nomymeHo 6oee 0THON OMUOKH WK 0oJiee BYX — TPEX HEJOUYETOB B
BBIKJIQJIKAX, YepPTekax Wi rpadukax, Ho oOyyaromuiicst oonagaet 0os13aTeIbHBIMU
YMEHUSMH I10 IIPOBEPSIEMON TEME.

3amanne Ne6

Jlnis GyHKIMU onpeaenuTe:
1. MHO>XECTBO 3HAUYCHUIM;
2. ObnacTb onpeneneHus;
3. YeTHOCTH/HEUETHOCTH;
4. Ilepuon;

5. IIpoMexyTKu Bo3pacTaHus1/yObIBaHHUS.
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!

s

y==cos x+—|-02;
2 3

Onenka |Iloka3zaTenu oneHKH

5 [TpaBuibHO BBIOpaH CIIOCOO PEIICHHsI, CAMO PEIICHHUE COPOBOKAACTCS HEOOXOIUMBIMH
00BSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY>KHBIC BBIYMCICHHS U TIPE0OPa30BaHMsI, TOTYUYCH
BEPHBIN OTBET, MOCIEAOBATEIHHO U aKKYPATHO 3aMMCaHO PEIICHUE;

4 Pabota BBITIOJTHEHA TIOTHOCTHIO, HO 00OCHOBAHMS IAr0OB PEUICHHS HETOCTATOYHBI,
JIOTIYIICHBI OJJHA OIMOKA UJIH €CTh JBa — TPU HEJAOYETa B BHIKIIAJKAX, PUCYHKAX, YEPTEkKaX
uy rpadukax;

3

3aganue Ne7

Jlna dyHKUIMU onpeaenuTe:

1. MHO>KECTBO 3HAYCHHIA;

2. ObnacTh onpeneacHus;

3. YeTHOCTH/HEYETHOCTD;

4. Ilepuon;

5. I[IpomexxyTku Bo3pacTaHus/yObIBaHHS.

4

- T
y==25sm| x——|+04;
b
Ouenka |Ilokazarenu oueHKH
5 [TpaBuibHO BBIOpaH CIIOCOO PEIICHMSI, CAMO PEIICHHUE COMPOBOKAACTCS HEOOXOIUMBIMH
00BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HY>KHbIE BBIYMCIICHUS U MpeoOpa3oBaHusl, MOIyYeH
BEPHBII OTBET, MTOCJIEIOBATEIHLHO U AKKYPATHO 3aIIMCAHO PEIICHHUE;
4 PaGora BbImoOIHEHA MOTHOCTHIO, HO 00OCHOBAHUS IIaroB PEUICHHs] HEJOCTaTOUHBI,
JIOTTYIICHBI OJJHA OIMMOKA UM €CTh JBa — TPHU HEJAOYETa B BHIKIIAJKAX, PUCYHKAX, YEPTEkKaX
M rpadukax;
3

Texkymmuii KOHTpoJIb Ne§
®opma koutpoJsi: Kourponbnas padora (MHpOopManmoHHO-aHATUTHIECKHH )
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OnucaresabHasi yacTh: [l1icbMeHHast KOHTpOJIbHAs paboTa MO BapUaHTaM.

3aganue Nel

Pemmre ypaBHeHus:

1) 2sin’ x

2) 2cos’ x

Ssinx+2=0;

sinx+1=0;

3) sinx—5cosx=0;

4) Psinx+cosx=1;

5) 2sin” x+3sinxcosx—5cos’ x=0:

Ouenka |Iloka3arenu oleHKH

5 Bepno pemieno 5 ypaBHeHMi;
4 Bepno pemieno 3-4 ypaBHeHus;
3 Bepno pemieno 2 ypaBHeHHUS.
3amanne Ne2

Pemnre ypaBHeHUS:

1) cos® x+3cosx+2=0;
2) 4sin’ x+8cosx—T=
3) sinx—+3cosx= 0;

0]

4) sinx++3cosx=—/2:

5) 3sin" x—sinxcosx—2cos x=0

Ouenka |Iloka3arenu oueHku

5 Bepno petieHo 5 ypaBHeHMi;
4 Bepno pemieno 3-4 ypaBHeHus;
3 Bepno pertieno 2 ypaBHeHUS.

3aganue No3

Pemmre HepaBeHCcTBA:

2¢os 4x + V3 < 0.

sin

tg (2

2x — 2] <0,2

6

- 3x)>V3

Oruenka

Ilokazarenu olleHKH
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5 BepHno pemieno 3 HepaBeHCTBA;

4 BepHo pemieHo 2 HepaBeHCTBA;
3 Bepno pemeno 1 HepaBeHcTBO.
3aganue Ne4

Pemnre HepaBeHCTBA:

3sinx+1>0
(x l) V2

S| £ —
COS\2+4 2

( T
ctg [2X+ -} <—2
\ 3

Onenka |Iloka3zaTenu oneHKH

5 Bepno pemieno 3 HepaBeHCTBa;
4 Bepno penieHo 2 HepaBeHCTBa;
3 Bepno pemieno 1 HepaBeHCTBO.

3aganue Ne5
BrimomauTe 3amagus:
1. ITonw3ysck rpadikoM U3MEHEHHUST KOOPAMHATHI KOJIEOIIOMIETOCs Tejia OT BPEMEHH, ONPEICITUTE

aMIUTUTYAY, IEPHOJ U YaCTOTy KosieOaHU. 3anuiInTe ypaBHEHHE 3aBUCUMOCTH X(t) M HalTH
koopauHary tena yepes 0,1 u 0,2 ¢ mocie Hayana oTcyeTa BpEMEHH.

X,
CH

30
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2. Hanumure ypaBHeHHE TapMOHMYECKOTO KoJieOaHusl, aMILIUTya Kotoporo 10 cM, nepuoj konedaHuit
0,5c.

3. Uepes NpoBOAHUK MPOTEKAET NEPEMEHHBIN 3neKkTpuyeckuil Tok. Cuiia Toka [ u3MeHsieTcst co BpeMeHeM
t 00 3aKOHY . __ &} 2 T
Y1 =2sin sin (—i
E . Onpenenute aMIUIMTYy KojieOaHU CUIIBI TOKA. YeMy paBeH
MepHoJ] KoJieOaHuii CUITBI TOKA?

4. ITo ypaBHEHHIO TApMOHUYECKHUX KOJIeOaHUI ONpeenTe aMILTUTYAY, YTIOBYIO CKOPOCTh, IEPUOT U
gactoTy. Hauepture rpaduk 1aHHOro rapMOHMYECKOTO KOJICOAHUs.

1). x =5 sin 2xt

2). x =4 sin /2t

Onenka |Iloka3zaTenu onieHKH

5 Brimonneno 4 3amanus;
4 Bremonueno 3 3aganus;
3 Bremonneno 2 3aganus.
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