MuHHCTEPCTBO 00pa3oBaHus U Hayku UensOuMHCKOM 00macTu
(unman [ocymapcTBEHHOTO OIOPKETHOTO MPOPECCUOHAIBHOTO 00pa30BaTEeIbHOIO YUPEKICHUS

«TpoHLKHN TEXHONOTHYECKHI TEXHUKYM» B €. OKTSOpbCKOe

KOMILIEKT

OLICHOYHBIX (KOHTPOJIbHO-U3MEPUTEIbHBIX) MAaTEPUATIOB
1o yueOHo# auctumnae MaTteMaTukKa

OCHOBHO Mpo(eccroHaTbHON 00pa30BaTEIHLHOMN MPOTrpaMMbl CPETHETO
npodeccroHaIbLHOro 00pa3oBaHus 1o nMpodeccuu:

15.01.05 CBapuiuk (py4HOM U YaCTUYHO MEXaHU3UPOBAHHOW CBApKH (HAILJIABKH).

09.01.03 Omnepatop unbopmaimoHasx cuctem u pecypcos OOJ.07

CocraBuia: 3opkuna I'.I1.,

IperioaaBaTciib MATCMATUKN

2023 r.



KoHTpOoIbHO-U3MEPUTENIBHBIE MAaTEPUAJIBI TIO3BOJISIFOT OLICHMBATH OCBOCHUE YMEHUN U YCBOCHUS
3HaHUH 10 TUCLHUILINHE.

[Menu ocBOCHUS IpeaMeTa:

JUist yCHenrHoro MpoA0JDKEHNUs 00pa30BaHus

10 CIELUAIBHOCTSM, CBA3aHHBIM C IIPUKJIAAHBIM UCIIOIB30BAHUEM MATEMATUKU

s obecneuenus 603MOMCHOCIU YCREUWHO20 NPOOOIHCEHUS 0OPA308AHUS NO CREYUANLHOCTAM,
CBA3AHHBIM C OCYUjeCMEIeHUeM HAYYHOU U UCCTIe008AMeNbCKOl OesimeIbHOCmU 6 obiacmu
MAMeMamuKu U CMEHCHbIX HAYK

TpeboBanus K pe3yabTaTam

dnemenmol meopuu MHOIHCECME U MAMEMAMUYECKOU JIO2UKU

CBOOOIHO ONEPUPOBATH " TIOHATHAMU: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
MIOIMHOKECTBO, TIepeceueHre, 00beIMHEHNE U Pa3HOCTh MHOYKECTB, YUCJIOBbIE MHOYKECTBA Ha
KOOPAMHATHOW MPSIMOM, OTPE30K, MHTEPBAJI, OJYHUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON TOYKOMH,
rpaduyeckoe npeacTaBIeHue MHOKECTB HA KOOPAUHATHOM IJIOCKOCTH;

3a/1aBaTh MHOKECTBA NIEPEUNCICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

OIIEPUPOBATH MTOHATUAMHU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHHS, UCTUHHBIE U JIOKHBIE
YTBEPKIACHUSI, IPUUMHA, CJIECTBUE, YACTHBIN ClTyyall OOIIero yTBepKIACHUSI, KOHTPIPUMED;
MIPOBEPSTH NPUHAIIEHKHOCTH JIEMEHTAa MHOXKECTBY;

HaXOJUTh MepeceueHne 1 00beIMHEHNE MHOXKECTB, B TOM UHCJIE MPEACTAaBICHHBIX Ipaduuecku
Ha YUCJIOBOW MPSIMOM M HAa KOOPAMHATHOW INTIOCKOCTH;

MIPOBOJIUTH JI0KA3aTeIbHbIE PACCYXKICHUS ISl 000CHOBAHUS HICTUHHOCTH YTBEPKACHUM.

B noeceonesnoii scuznu u npu usyvyeHuu Opy2ux npeomemos:

HCIIOJIb30BATh YMCJIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSIMOM M Ha KOOPAWHATHOM IIJIOCKOCTH
JUI OITMCAHMSI pEaJIbHBIX ITPOLIECCOB U SIBJICHUM;

IIPOBOJMTH JTOKA3aTENbHbBIC PACCYKACHHS B CUTyallUsIX IIOBCEIHEBHOM KU3HU, IIPU PEILICHUU
3a/1a4 U3 IPYrux IpeaIMeTOB

Yucna u evlpasricenus
CB00OIHO OIIEPUPOBATH MOHATHUAMHE: HATYPaIbHOE YHCII0, MHOKECTBO HATYpPAIbHBIX YHCEI,
IIEJIOC YKCII0, MHOXKECTBO LIEJIbIX YHCEIT, OOBIKHOBEHHAS APOOB, ICCATUYHAS APOOh, CMEIIaHHOE
YKCJI0, PAHOHAIBHOE YKMCII0, MHOKECTBO PAlIMOHAIBHBIX YHUCEII, HPPALMOHATBHOE YKHCIIO,
KOPEHb CTEIEHH N, ICHCTBUTEIILHOE YKCII0, MHOYKECTBO JAEHCTBUTEILHBIX YHCET,
reOMETPUYECKasi HHTEPIPETALUS HATYPaIbHBIX, HENIbIX, PAI[HOHAIBHBIX, JCHCTBUTCILHBIX
YKCell;
[MOHUMATh U OOBSICHATH PAa3HUILY MEKIY MO3UIIUOHHON U HEMTO3UIIMOHHOM CHCTEMaMU 3aIiCy
YKCElL,
MEPEBOIUTh YUCIIA U3 OJJHOM CUCTEMBI 3aMUCH (CHCTEMbI CUNCIICHHS) B IPYTYIO;
JI0KA3bIBAaTh U MCIIOJIb30BATh MPU3HAKHU JCTHMOCTH CyMMBI U IPOU3BEICHHUS TP BBITIOJIHCHUN
BBIUMCIIEHUI U PELICHUH 3a/1a4;
BBIMOJIHATH OKPYTJICHUE PAlMOHAIBHBIX U HPPAIIMOHAIBHBIX YHCEI C 33J]aHHON TOYHOCTHIO;
CpaBHUBATh JICHCTBUTEIILHBIE YHCIIA PA3HBIMH CIIOCO0AMU;
YIOPSIIOYUBATH YUCIIA, 3aIMCAaHHbIC B BUJIC OOBIKHOBEHHOH M JICCATUYHOM Ipo0OH, Yunca,
3aIllMCaHHBIC C UCIIOJIb30BaHUEM apu(DMETHUECKOTO KBaJPaTHOTO KOPHS, KOPHEH CTENeHH
OoJbIIe 2;
Haxoauth HOJ/l 1 HOK pa3HbiME crioco0amMu 1 UCIIOJIb30BaTh UX MPH PEIICHUH 33]1ay;
BBITIOJTHATh BBIYMCIICHHS U IIPEOOPA30BaHUS BRIPAKCHUHN, COICPKAIINX ICHCTBUTEIIBHBIC YHCIIA,
B TOM YHCJI€ KOPHU HATypaJIbHBIX CTCTICHEH;
BBITIOJTHATH CTaHAPTHBIE TOKICCTBEHHbBIC MPEOOPA30BaHMS TPUTOHOMETPUUYCCKHX,
norapu(MUYECKUX, CTEIICHHBIX, UPPAIIMOHATBHBIX BBIPAKEHHI.

B nosceonesnou sorcuznu u npu uzyuenuu Opyeux npeomemos:
BBITIONTHATH M OOBSCHATH CPAaBHEHHE PE3YIbTATOB BHIYMCICHUH MPU PEIICHUH MPAKTUIECKUX
3a/1a4, B TOM YKCJIe MPUOIMKEHHBIX BEIYUCICHHM, UCTIONB3YSI pa3HbIE CIIOCOOBI CpaBHEHUI;
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3aIHChIBATh, CPABHUBATH, OKPYIJISITh YMCIIOBHIE IAHHBIC PEATbHBIX BEIMUMH C HCIIOJIH30BAHUEM
Pa3HBIX CUCTEM H3MEPEHUS;
COCTaBIISATh U OIEHUBATH PA3HBIMU CIIOCOOAMU YHCIIOBBIE BRIPAKCHHUSI IIPH PEIICHUN
MPAKTUYECKUX 33724 U 337249 U3 IPYTUX YIeOHBIX TPEIMETOB
Jlocmuosicenue pezynomamos pazoena ll;
C8000OHO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEUEHUU 3A0aY,
NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUUPEHUS YUCTIOBbIX MHONCECNE,
811a0emb OCHOBHbIMU NOHAMUAMU MeOPUU OeTUMOCIU NPU PeUleHUl CIMAaHOapmHbIX 3a0ay
umems 6A306ble NPEOCMABIEHUSL O MHONMCECBE KOMNIEKCHBIX YUCe;
CB0DOOOHO BbINONHAMb MONCOECHEEHHbIE NPEOOPA3Z0BANHU MPULOHOMEMPUYECKUX,
Jl02apupmMuieckux, cmenenHbIxX 8blpadCeHull;
enaoemuv opmynou bunoma Heromona,
NpUMeHsIMb NPU peueHuu 3a0ay meopemy o aunetinom npeocmaeienuu HOJJ;
npumensimv npu pewleHuu 3a0ay Kumaiickyio meopemy 06 ocmamxax,
npumensims npu pewleHuu 3aoay Manyro meopemy @epma;
YMemb 8bINOHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU CUCTeMe CUUCTEHUS,
NPUMEHSAMb NPU PeUeHUU 3a0ay MmeopemuKo-yuciosslie QYHKYUU: YUCio U Cymma
Ooenumernet, hynkyuio dinepa;
NpUMeHamMb NPU peuleHul 3a0ad yenuvie opoou,
NPUMEHSMb NPU PeUleHUU 3a0ay MHO2OUIeHbL C 0elCMEUMETbHLIMU U YeblMU
Ko3ghhuyuenmamu,
8nademsv NOHAMUAMU NPUBOOUMDBLU U HENPUBOOUMDLL MHO2OYLEH U NPUMEHAMb UX NPU PeuleHUU
3adau,
npumensimo npu peweHuu 3a0ay OCHOBHYIO meopemy aneedpbl;
NPUMEHSMb NPU peueHuU 3a0ay npocmetiuiue QYHKYUU KOMNIEKCHOU NePeMeHHOU KaK
2eomempuyeckue npeoopazo8aHus
Ypasnenun u nepasencmea

CB0OOIHO ONIEPUPOBATH MOHATHIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS U
HEPaBEHCTBA, YPABHEHUE, SIBIISAIOIIEECS CICACTBUEM JIPYrorO YPaBHEHUsI, yDABHEHUS,
PaBHOCHJIbHBIE Ha MHOKECTBE, paBHOCHIIbHBIE TPE0OpPa30BaHUs YPAaBHEHHIA;

peuaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE HEKOTOPBIE
ypaBHEeHUs 3-1 U 4-ii cTeneHei, ApoOHO-pallMOHAIbHBIC U UPPAIIMOHATIBHBIC,

OBJIJIETh OCHOBHBIMU TUIIAMH [TOKA3aTEIbHBIX, TOTapU(PMHUUECKUX, UPPALUOHAIBHBIX,
CTENEHHBIX YPaBHEHUI U HEPABEHCTB U CTaHJIAPTHBIMHU METOJAMU UX PELICHUN U IPUMEHSATh UX
[IpU PELLIECHUH 3a/1a4;

MIPUMEHATH TeopemMy be3y Kk pelleHnio ypaBHEHMUI;

MIPUMEHATH Teopemy Buera s pelieHnss HeKOTOPhIX YPaBHEHUM CTENIEHU BbIIIE BTOPOA;
MMOHUMATh CMBICII TEOPEM O PABHOCUJIbHBIX U HEPABHOCUIILHBIX MPEe0Opa30BaHUSIX YPAaBHEHUHN U
YMETh UX JI0KA3bIBATh;

BIIIETh METO/IaMU PELICHUS] YPaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METOT
petnieHus 1 000CHOBBIBATh CBO BHIOOD;

WCIOJIb30BaTh METOJT MHTEPBAJIOB sl PEIICHUs HEPABEHCTB, B TOM YHUCJIE JPOOHO-
paIMOHAaTIBHBIX M BKIIOYAIONIUX B ce0s1 UppaIlHOHATbHBIE BEIPAKECHHUS;

pemiate anredpandeckue ypaBHEHHs M HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anredpanveckuM U rpaguuecKkuM MeToIaMu;

BJIAJIETh Pa3HBIMU METO/IAMH JI0Ka3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUSI B LENbIX YMCTIaX;

n300paxkaTh MHOXKECTBA Ha MJIOCKOCTH, 3a/1aBaeMble YPAaBHEHUSMHU, HEPABEHCTBAMH U UX
CUCTEMaMU;

CBOOOHO UCTOJB30BATh TOXKIECTBEHHBIEC TPEOOPA30BAHUS TP PEIICHUH YPAaBHEHUH U CHCTEM
yYpaBHEHUH



B nosceonesnou srcuznu u npu uzyuenuu Opyeux npeomemos:

COCTaBJIATh U pelIaTh YPAaBHEHHS, HEPABEHCTBA, UX CHCTEMBI IIPU PEILICHUH 33/1a4 JPYTUX
y4eOHBIX TPEIMETOB;
BBITIOJIHATE OLEHKY IPaBI0I01001s pe3yabTaToOB, MOIy4aeMbIX IPU PEUICHUN PA3TUIHBIX
ypaBHEHUH, HEPABEHCTB U MX CUCTEM IIPH PELICHUH 33134 IPYTUX YUeOHBIX MPEAMETOB;
COCTaBJIATH M pelIaTh YPAaBHEHHS U HEPABEHCTBA C TTapaMeTpaMy IIPU PEIICHUH 3a/1a4 JPYTUX
Y4eOHBIX TIPEAMETOB;
COCTaBJIATH YpaBHEHUE, HEPABEHCTBO WJIM MX CHCTEMY, ONMMCHIBAIOIINE PEATBHYIO CUTYAITUIO
WIH TIPUKIIAHYIO 33729y, HHTEPIPETUPOBATH MOJIYYEHHBIC PE3YIIbTATHI;
MCIIOJIB30BATh IPOTrPAMMHBIE CPEACTBA IPU PEIICHUH OTACIBHBIX KJIACCOB YpaBHEHUH U
HEPaBEHCTB

Hocmuorcenue pezynrvmamos pazoena l;
CcB80000HO onpeodensims Mun U 8blOUPaAMs Memoo peueHuss NOKA3AMeNbHbIX U 102apUpMuyeckux
VpasHeHUl U HEPABEHCMS, UPPAYUOHATLHBIX YPABHEHUL U HEPABEHCE, MPUSOHOMEMPULECKUX
VPaBHeHUU U HEPABEHCMS, UX CUCTNEM,
€80000HO peuiams cucmembl TUHEUHbIX YPAGHEHUL,
pewanms 0CHOBHbLE MUNbL YPAGHEHUU U HEPABEHCME C NAPAMEMPAMU,
npumMensimv npu pewleHuu 3a0ay Hepagencmsea Kowu — Byusaxosckoeo, bepuynu,
uMemsb npeocmasiieue 0 HePAGeHCMBEAax MexHcOy CPeOHUMU CIeNneHHbIMU

Dynkyuu
Brnaners moHATUSAMU: 3aBUCUMOCTD BENTMYMH, QYHKIUS, aprYMEHT U 3HaueHue QyHKIINH,
o0JacTh onpeeNIeHrs 1 MHOXKECTBO 3HaUe€HUHN (yHKIMH, TpadUK 3aBUCUMOCTH, TpapuK
GyHKLIMY, HYJIU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEXYTKE, yObIBAHNE HA YUCIOBOM ITPOMEXKYTKE, HaOOJIbIIIeEe M HAUMEHbIIIEEe 3HAUCHNE
(GYHKLIMHU HA YMCIOBOM MPOMEXKYTKE, Iepruoandeckas QyHKIUs, IEPUOJl, YETHAS U HEUEeTHas
(GyHKLIUYU; yMETh IPUMEHATh 3TU MOHATHS IIPU PELICHUH 3a/1a4;
BJIQJIeTh MOHATHEM CTENEHHAs (QYHKLUS; CTPOUTH €€ I'pauK U yMETh IPUMEHATh
CBOMCTBACTENICHHOW (DYHKIIMH TIPU PEIICHUH 3a/1a4;
BJIQJIeTh MOHATUAMU MOKA3aTeJIbHAs (QYHKIMS, SKCIIOHEHTA; CTPOUTh UX I'pauKu U yMETh
IIPUMEHATH CBOIMCTBA OKA3aTeIbHON (DYHKIIMU IPU PELICHUHN 3a7ay;
BJIQJIeTh MOHATHEM JlorapudmMuueckas QyHKLHUSA; CTPOUTh €€ rpa)uK U yMETh IPUMEHATh
CBOMcTBA Jlorapu(pMuU4ecKkoil PyHKIMM TP PELLICHUN 3a7ay;
BJIQJIeTh MOHATUSAMU TPUTOHOMETPUYECKUE (PYHKIIUH; CTPOUTh UX Ipa(UKU U yMEThb
IIPUMEHATHCBONCTBA TPUTOHOMETPUUECKUX (DYHKIMI NP pEeIIEHUH 3a/1ay;
BJIQJICTh NMOHATHEM OOpaTHAs (PyHKLUS; IPUMEHSTh 3TO MOHATHE NPH PELLICHUH 3a/1ay;
IIPUMEHSATH NPU PELLICHUHU 33/]ja4 CBOMCTBA (DYHKLMN: YETHOCTh, IEPHUOJUYHOCTD,
OTPaHUYEHHOCTB;
IPUMEHSATH NIPH PELLICHUHN 3aJ1ay peoOpazoBaHusi rpaduKoB (DyHKIMIA;
BJIQJICTh MOHATUAMU YUCIIOBAs OCIIEA0BATENLHOCTD, apu(MeTHUECKasi U FeOMEeTpUIecKast
IIpOrpeccust;
MIPUMEHSATH NPH PELLICHUN 33]]a4 CBOWCTBA U NPU3HAKU apU(PMETUUECKON 1 FeOMETPUIECKOM
IIPOTPECCUNL.
B noeceonesnotl scuznu u npu uzyueHuu opyaux y4eOHvix npeomemos:
OTpeneNATh N0 TpaguKaM U UCIOJIb30BaTh Ul pelIeHNUs NPUKIIAIHBIX 3a/1a4 CBOICTBa
peanbHBIX MPOLECCOB U 3aBUCUMOCTEH (HauOoJIbIINe U HAUMEHbIINE 3HAYeHUSI, IPOMEXKYTKH
BO3pacTaHusl U YObIBaHUS (DYHKIIMH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA, ACUMIITOThI, TOUKH
neperu0a, Mepuoa u T.11.);
HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOW CUTYALUH;.
OTIpeNeNATh N0 TpauKaM MPOCTEHIINE XapaKTEePUCTUKU MIEPUOTNIECKUX MTPOLIECCOB B
OM0JIOTHH, SKOHOMUKE, MY3bIKE, PAAUOCBS3U U Jp. (aMIUIUTY/A, HEPUOJ U T.11.)
Jlocmuosicenue pezynromamos pazoena I1;



811a0emsv NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHAMb NPU PeueHUU 3a0ay,
NpUMeHAMb MemoObl peueHuss nPOCmetiuux Ou@dpepeHyuanvHvlx ypasHeHull nepeozo u
8MOP0O20 NOPAOKOE

Dnemenmol mamemamuyecKozo aHanu3d
Brnagers nmoHsTHEM OECKOHEYHO YOBIBAOIIAS TCOMETPUUYECKAS TPOTPECCUS U YMETh
MIPUMEHSTHETO TP PELICHUH 3a]1a4;
MIPUMEHSTD JIJISl PEIICHUS 3a7a4 TEOPHIO MPEICIIOB;
BJIAJCTh NOHATUIMHU OSCKOHEUHO OOJIbIINE M OECKOHCYHO MaJIbIC YHCIIOBEIC
MOCJICJIOBATEIILHOCTH U YMETh CPAaBHUBATH OECKOHEYHO OOJIBITNE U OECKOHEYHO MajIbie
IIOCJICAOBATEIILHOCTH;
BJIQJICTh TIOHSATUSAMHU: MPOU3BOIHASL (DYHKIIMH B TOUKE, TPOU3BOAHAS (DYHKIIUM;
BBIYUCIISTH TPOU3BO/IHBIC AIEMEHTAPHBIX (PYHKIIMN U UX KOMOMHAIHI;
uccaenoBaTh (PYHKIIMM HA MOHOTOHHOCTB U OKCTPEMYMBI;
CTPOUTH IpaUKU U IPUMEHSTH K PEIICHUIO 3a71a4, B TOM YHCIIE C TapaMeTpoM;
BJIQJICTh TIOHSTHEM KacaTelbHas K rpaduky QyHKIIUU U yMETh MPUMEHSTh €r0 TIPH PEIIeHUN
3aj1a4;
BIIQJIETh TIOHSATUSAMHU IepBOOOpazHas GyHKIUS, ONIPEIETICHHBIN HHTETpa;
npuUMeHsTh TeopeMy HproTrona—JIeliOHuIa 1 ee cleACTBUS s pelieHus 3a/1a4.

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux y4eOHvlx npeomemos.
pelraTh MPUKIAIHbIC 3a)1a4H U3 OUOJIOTHH, PU3UKH, XUMHH, SKOHOMUKH U JIPYTUX MPEAMETOB,
CBSI3aHHBIC C UCCIICOBAHUEM XapaKTEPUCTHK MPOIECCOB;
MHTEPIPETUPOBATH MOJYUCHHBIE PE3YyIbTAThI
Jlocmuoicenue pesynomamos pazoena 11,
€80000HO 81a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 aHANU3A OJisl GbIYUCTICHUS]
NPOU3BOOHBIX (PYHKYUU OOHOU NePeMeHHOU,
C80O00HO NPpUMEHAMb annapam Mamemamuieckoco aHaiu3a OJisk UCC1e008anust PYHKYUUl u
noCmMpoenus 2papuKkos, 6 Mom yucie UCCIe008aHUs HA 8bINYKIOCHb,
onepuposams NOHAMuUeM Nep8oooOPA3HON PYHKYUU 015 peuleHus 3a0au,
081a0emb 0CHOBHbIMU c8edeHusMU 06 unmezpane Horomona—Jleiibnuya u e2o npocmeriviux
NpUMEHEHUsIX;
onepuposams 6 CMAHOAPMHBIX CUMYAYUSAX NPOU3BOOHBIMU BbICULUX NOPAOKO8;
yMemsb NpUMeHAMb NPU peueHuU 3a0a4 C80UCMBA HeNnpepbl8HbIX HYHKYULL
YyMemb NpUMeHAmMb NpU peueHuu 3a0a4 meopemsol Betlepuumpacca,
YyMems 8bINOJIHAMb NPUOIUICEHHbIE 8bIYUCTEeHUs (MemOoObl peluleHUs YPAGHEeHUU, GbIUUCTEHUS
onpeoenenHHo2o unmezpaia);
yMemsb NPUMEHAMb NPULOACEHUE NPOU3BOOHOLL U ONPeOeNeHHO020 UHMe2Pald K PeueHUur 3a0ay
ecmecmeo3Hanusl,
81ademsb NOHAMUAMU 8MOPAsL NPOU3BOOHAS, BLINYKIOCIb epaPuUKa GYHKYUU 1 ymems
uccie0osams QYHKYU Ha 8bINYKIOCHb

Cmamucmuka u meopus 6ep0}1mnocmeﬁ, JI02UKA U Komﬁunamopuka
OHepI/IpOBaTB OCHOBHBIMH OIIUCATCIIbHBIMU XAPAKTCPUCTUKAMHA YUCIIOBOT'O Ha6opa,
MOHATUCMI'CHCPAJIbHAA COBOKYITHOCTD U BBI60pKOI>'I N3 HEC;

ONICpUPOBATH NOHATUAMU: HaCTOTA U BEPOATHOCTD CO6LITI/IH, CyMMa U IMPOU3BCACHHUC
BepOHTHOCTeﬁ, BBIYUCIIATH BEPOATHOCTH COOBITHIT Ha OCHOBE noacucTa 4ucjiia uCxoa0B,
BJI1aJJ€Th OCHOBHBIMHU INOHATHAMU KOM6I/IHaTOpI/IKI/I U YMCTb UX IPUMCHSTH IIPU PCIICHUU 3a1a4;
HUMCTHb NIPCACTABIICHUC 00 ocHOBax TCOpHUU BCpOHTHOCTeﬁ;

HUMCTDh NPCACTABIICHUC O IUCKPCTHBIX U HCTIPCPBIBHBIX CHy‘i&fIHBIX BCINYHNHAX U
pacnpeaACiiCHUAX, O HC3aBUCUMOCTU CJIy‘-IElfIHBIX BCIINYUH,

HUMCTBH NPCACTABIICHUC O MATCMATUYCCKOM OKUJAHUHN U JUCIICPCUN CHy‘I&ﬁHHX BCJIIMYMH,
HUMCTH NPCACTABIICHUC O COBMCCTHLIX pacClpCACICHUAX CJ'Iy‘-IElfIHLIX BCJIIMYMH,



MOHUMATh CyTh 3aKOHA OOJIBIINX YUCET U BEBIOOPOYHOTO METOAA U3MEPEHUS BEPOSITHOCTEH;
HMMETH IIPEJCTABICHUE O HOPMAIBHOM PACIPENCICHUN U IIPUMEPAX HOPMAJIBHO
pacIpeieNeHHbIX CIy4YaliHbIX BEJIMYNH;

HMMETH IPEJCTABICHUE O KOPPEISIUMN CIIy4alHbIX BEJIUYMH.

B nosceonesnoti socuznu u npu uzyuenuu Opyeux npeomemos:
BBIYHCIISITH WJIA OIICHUBATH BEPOSTHOCTH COOBITHI B pEATbHOM JKU3HH;
BBIOMPATH METOIBI TIOIXOISIIETO MPEACTABICHUS i 00paOOTKH TAHHBIX
Hocmuosrcenue pezynivmamos pazoena l;
umemyv npedcmasienue 0 YeHMpaibHoU NPeoebHol meopeme;
umMems npeodcmasieHue 0 8blOOPOYHOM KOIPPuyuenme Kopperayuu u JIUHetHOU pecpeccul;
umMems npeocmasienue 0 CMamucmu4ecKux 2unome3ax u npogepke Cmamucmu4eckoll
eunomeswvl, 0 CMAMUCMuKe Kpumepus u ee yposHe 3Ha4UMOCmu;
uMemsb npeocmasietue 0 Ce:A3uU IMIUPULECKUX U MeoPemuyecKux pacnpeoeneHull,;
umMems npeocmasieHue 0 KOOUpPOB8AHUU, OBOUYHOU 3aNUCU, 080UUHOM Oepese;
871A0emb OCHOBHBIMU NOHAMUAMU Meopuu 2pagos (epagh, epuiuna, pedbpo, cmenensb
8epuLUnbL, NYMb 6 2paghe) u ymems NPUMEHAMb UX NPU peuleHuu 3a0a4;
umemyv npedcmasierue 0 0epesvsx U ymems NPUMeHams npu peuleHuu 3a0ay,
enadems NOHAMUEM CEAZHOCMb U YMemb NPUMEHSAMb KOMHIOHEHMbl C8A3HOCMU NPU PeUleHUU
3a0ay;
yMemb 0Cywecmanams nymu no pebpam, 06xoouvl pebep u eepuiun epaga;
umemy npedcmasierue 00 IUNEPoO8OM U 2AMUTLINOHOBOM NYMU, UMeNMb NPeocmasieHue o
MPYOHOCMU 3A0AYYU HAXOHCOEHUS 2AMUTLINOHO8A NYMU,
81ademsv NOHAMUAMY KOHEYHbIE U CUeMmHble MHOMXCeCm8d U yMems UX NPUMEHAMb NPU peuleHuu
3a0ay;
yMemsb NPUMEHAMb Memoo MamemMamudecKol UHOYKYUU,
yMemsb npumMeHAmb npuHyun JJupuxie npu peulenuy 3a0a4
Texcmoesbie 3a0auu
PemaTe pa3zHbie 3a1a4u MOBBIIEHHOW TPYAHOCTH;
aHAJIM3UPOBATH YCIIOBUE 33[1aul, BEIOUPATh ONTUMAIIbHBIN METO PEIICHUS 3a/1auH,
paccMmarpuBas pa3jiMuHble METO/IbI;
CTPOUTH MOJIEIIb PEIICHUs 3a]]auu, IPOBOIUTH JOKa3aTeIbHbIE PACCYKICHUS IIPH PEIICHUN
3a/1auu;
pemarte 3a1a4u, Tpedyrolue nepedopa BapuaHToOB, IPOBEPKH YCIOBUM, BEIOOPA ONITUMAIBLHOTO
pe3ynbraTa;
aHAJIM3UPOBATh U HHTEPIPETUPOBATH MOIYUCHHbBIE PEUICHHS B KOHTEKCTE YCIOBHS 331a4H,
BBIOMPATH PEIICHHS, HE TIPOTUBOPEYAIUE KOHTEKCTY;
MIEPEBOJIUTH MPHU PELICHUH 3314l HHPOPMAIIHIO U3 OJHON (POPMBI 3aITUCH B IPYTYIO, UCHIOJIb3Ys
MIPU HEOOXOAUMOCTH CXEeMbl, TaOIHIIbL, TpapUKHU, TUATPAMMBI.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:
pelaTh NpakTUYEeCKUE 3aa4M U 3a/1a4d U3 APYIUX IPEAMETOB

I'eomempus
Bnaners reoMeTpuueCKMMHU NOHATHAMU IIPU PELICHUH 3a/1a4 U [TPOBEICHUU MaTEMATUY €CKUX
pacCyKIeHUN;
CaMOCTOSTENIbHO (DOPMYITMPOBATh ONPEIEJIEHUS] TEOMETPUUYECKUX (PUTYD, BBIIBUTATh THIIOTE3bI
O HOBBIX CBOMCTBAaX M MPU3HAKaX T'€OMETPHUUECKUX (PUTYp U 0OOOCHOBBIBATh WJIM ONIPOBEPraTh
uX, 0000IaTh UM KOHKPETU3UPOBAThH PE3yIbTAaThl HA HOBBIX Kiaccax (GUryp, MPOBOIUTH B
HECJIOKHBIX CIy4asx KiIacCU(PUKaIMIO GUTyp MO pa3InIHbBIM OCHOBAHUSIM;
HCCIIEI0BAaTh YEPTEXKHU, BKIIOUasi KOMOMHALIUU UTYp, U3BJIEKATh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(OPMAIIHIO, TPECTABICHHYIO Ha YepTexax;



permaTh 3a/1a4 T€OMETPHUECKOTO COJICPKAHM, B TOM YUCII€ B CUTyallUsX, KOTIa aJrOpUTM
peleHus He CIEAYET SIBHO U3 YCIOBHS, BHIIIOJIHATh HEOOXOAMMBIE JJIS PEIICHUS 3a/1aun
JOTIOJTHUTEIBHBIE TOCTPOCHUS, NCCIIEA0BATH BOZMOKHOCTh IIPUMEHEHHUS TEOpeM U (GopMyI Jutst
peleHus 3a/1a4;
yMeTh (POPMYIIMPOBATH U JIOKA3bIBATH TE€OMETPUUYECKUE YTBEPIKICHHUS;
BJIQJICTh MOHATHAMHU CTEPEOMETPHH: MTPU3Ma, TTApAIICIEITHITE], TUPaMUIA, TETPAdIP;
UMETh MPECTABICHUS 00 aKCHOMaX CTEPEOMETPUH H CICICTBHUIX U3 HUX U YMETh IPUMEHSTh HX
NIPH PEIICHUH 3a71ay;
YMETh CTPOUTH CEUCHHSI MHOTOTPAHHUKOB C MCIIOJIb30BAaHHEM PA3JIUYHBIX METO/IOB, B TOM YHCIIE
¥ METOJIa CJIE/IOB;
MUMETH MPEJCTABICHUE O CKPEIINBAIOIINXCS MPSIMBIX B TIPOCTPAHCTBE H YMETh HAXOUThH YrOJl U
paccTosiHuE MEXTy HUMU;
MPUMEHSTH TEOPEMBI O TTAPAITIETFHOCTH MPSIMBIX U TUNIOCKOCTEW B IPOCTPAHCTBE TIPH PEIICHUH
3ajad;
YMETh IPUMEHSTH MapajlieTbHOE MTPOSKTUPOBAHKE JIJISl H300pakeHUsT GUTYD;
YMETh IPUMEHSTH MEPIECHANKYIIPHOCTH MPSIMOM U TUIOCKOCTH MPH PEIICHUH 33]1a4;
BJIQJIETh MOHATHAMHU OPTOTOHAFHOE TIPOCKTUPOBAHNE, HAKIIOHHBIE U UX TIPOCKIINH, YMETh
MPUMEHSTH TEOPEMY O TPeX MEPIIEHANKYIISIPax MPH PEIICHNH 3a/1a4;
BJIQJIETh MOHATHSIMHU PACCTOSHIE MEXTy (GUTYpaMH B IIPOCTPAHCTBE, OOIIMIA IEPIICHTUK YIS
JIBYX CKPEIIUBAIOIINXCS MPSIMBIX U YMETh MIPUMEHSTh UX MPH PEIICHUH 33/1a4;
BJIQJICTh TMOHATHEM YTOJI MEX]Ty IPSIMOM M TUTOCKOCTBIO H YMETh IIPUMEHSITh €T0 MPH PEIICHHN
3ajad;
BJIQJICTh MOHATHSIMH IBYTPAHHBIA YTOJI, YTOJI MEXAY IIOCKOCTSIMH, IEPIICHINKYISIPHBIC
IUTOCKOCTH ¥ YMETh IPUMEHATH UX IIPU PEIICHHUN 3a/1a4;
BJIAJICTh MOHATHSAMH PU3Ma, apauIeJICIHIe U TPUMEHATh CBOMCTBA Mapaeenunea mpu
peLIeHNH 3a/1a4;
BJIAJICTh TIOHSATHEM MIPSIMOYTOJIBHBIN apauIeIenuIe ¥ IPUMEHITh €ro MPH PEIICHUH 33/1a4;
BJIAJICTh MOHATHUSAMH IHUPaAMH/IA, BUJIBI TUPAMUJIL, IIEMEHTHI IPABIIIBHON MUPAMUJIBI K YMETh
NPUMEHSATH WX NIPU PEIICHNUN 3a/1ay;
UMETh MPEeJICTaBICHUE O TeopeMe Diiiepa, NPaBIUIbHBIX MHOTOTPAaHHUKAX;
BJIAJICTh MOHATHEM IUIONIAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh IPUMEHSATH €0 MpH
peLIeHNH 3a/1a4;
BJIAJICTh MOHATUSAMHM TeJla BpauieHus (IMIHHIP, KOHYC, map u cdepa), uX CEYCHUs U yMETh
NPUMEHATH UX NIPU PEIICHNUN 3a/1ay;
BJIAJICTh MOHATHUSAMH KacaTeIIbHBIC MPSIMbIE U IUIOCKOCTH M YMETh IPUMEHSATH U3 IIPU PEIICHUN
3ajay;

MMETh MPEJICTaBICHUS O BIIMCAHHBIX U ONMMCAHHBIX chepax U yMeTh IPUMEHSTh UX IPH

pelIeHuN 3a/1a4;

BJIAJICTh TIOHATUSAMH 00bEM, 00BEMBbI MHOTOTPAaHHHUKOB, TEJl BPAILICHHUS ¥ IPUMEHSTH UX IIPU
peLICHNH 3a/1a4;
MMETh MPEJICTABICHUE O Pa3BePTKE IIMHPA U KOHYCA, IUIOIIAAN TIOBEPXHOCTH LIMIIMHIIPA U
KOHYCa, YMETh IPUMEHSTh UX IIPU PELICHNH 3a/1a4;
UMETb MPEJCTAaBICHHE O IUIOIIAIN chepbl U yMETh IPUMEHSTH €ro MU PELICHUH 33/1a4;
YMETh pelIaTh 3a7a4yi Ha KOMOMHAIIMM MHOTOTPAaHHUKOB U TEJ BpallleHHs;
UMETb MPEJCTABICHHE O 10I00MU B IPOCTPAHCTBE U YMETh PellIaTh 33Jjaul Ha OTHOIICHUE
00BEMOB M IIJIOIIAIeH MOBEPXHOCTEN MOAOOHBIX UTYD.

B noeceonesroti sxcuznu u npu usyuenuu opy2ux npeomemos:
COCTaBIISAITh C MCIIOJIH30BAaHUEM CBOMCTB T€OMETPUUECKUX QUTYP MaTeMaTHIECKHEe MO st
pelIeHus 3a/1a4 MPAaKTUYECKOTO XapaKTepa M 3a/a4 U3 CMEXKHBIX TUCIUIUINH, UCCIIEI0BATh
MOJTy4€HHBIE MOJETU U UHTEPIPETUPOBATEH PE3YIILTAT
Hmemv npeocmaenenue 06 aKkcuomMamuieckom memooe;



811a0emsv NOHAMUEM 2eoMempuiecKue Mecma mo4ex 8 NPOCMpPAHCmee U ymems NPUMEeHAMs Ux
071 peulenus 3a0ay;

YyMemb NPUMEHAMb O/ peuleHus 3a0ay C6OUCMEA NIOCKUX U O8Y2PAHHBIX V208, MPeXePaAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8 OJis MPeXePaHHO20 Yead;

8nademsv NOHAMUEM NEPREHOUKVIAPHOE CeYeHlUe NPUMbL U YMemb NPUMEHAMb €20 NPU peuleHUuu
3a0auy;

umems npeocmasienue 0 080UCMEBEHHOCMU NPABUTbHBIX MHO202PAHHUKOS,

811ademsv NOHAMUAMU YEHMPATbHOE U NAPANIETbHOE NPOEKMUPOSAHUe U NPUMEHIMb UX NPU
nocmpoenuy cedenutl MHO202PaAHHUKO8 MemoOOM NPOeKYUll,

umMems npeocmasienue 0 pazeepmike MHO20CPAHHUKA U Kpamyaiuiem nymu Ha NO8epXHOCmU
MHO202DAHHUKA,

umMemsb npeocmasienue 0 KOHUYeCKUX Ceuenusx,

umMems npeocmasienue 0 Kacarwuxcs cpepax u KoMoOuHayuu mei 6pawjeHus u ymemsn
NPUMEHSAMb UX NPU PeUleHUU 3a0ay,

NPUMEHSAMb NPU peuleHUuU 3a0ay QOpMYLy pAcCMOAHUSA OM MOYKU 00 NIOCKOCTIU,

811a0emsb pa3HbLIMU CROCODAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb NPpU
peuweHuu 3a0au,

NPUMEHSIMb NPU peueHUU 3a0ay U 00KA3amelbCmee meopem 6eKMmMopHblil MEMoo U Memoo
KOOpOuHam;

umMemsb npedcmasieHue 00 aKkcuomax 0ovema, npuMeHsIms Hopmyibl 00beM08 NPAMOY2OJbHO20
napannenenuneoaq, Npu3Mbl U NUPAMuobl, mempa’opa npu peuleHuu 3a0a4,

npUMeHsImb meopemvl 00 OMHOUEHUSIX 00bEeMO8 NPU PeUleHUl 3a0ay,

NpUMEHSIMb UHMe2PA 0I5l BLIYUCTEHUS 00BeMO8 U NOBEPXHOCHEN mell 8PAUeHUs,
BbIUUCTICHUANTIOWAOU CHepudecKoeo nosica u obvema waposoo Cios,;

umemsb npeocmasienue 0 OBUNCEHUSAX 8 NPOCMPAHCMEE: NAPALIeIbHOM NepeHoce, CUMMempul
OMHOCUMENbHO NIOCKOCU, YEHMPATbHOU CUMMEMPUL, NOBOPOME OMHOCUMETbHO NPAMO,
BUHMOBOI CUMMEMPUL, YMEMb NPUMEHAMb UX NPU PEUUEHUU 3A0al,

umems npeocmasienue 0 nioWaou OPMoO2OHANILHOU NPOEKYUU,

umMemsb npeocmasienue 0 MpexepaHHoM U MHO20PAHHOM Yeie U NPUMEHIMb CEOUCMBA NIOCKUX
Vell08 MHO20ZPAHHO20 Yeld Npu peueHuu 3a0ay,

umMemsb npeocmasietus 0 npeoopa308aHuLU NOO0OUs, 20MOMeMuU U yMens NPUMEHIMb UX Npu
peweHuu 3a0au,

yMemb pewams 3a0ayu Ha NIOCKOCIU MemooamMu cmepeomempu,

yMemsb NpUMeHAMb hopmyivl 00bemMos npu peuerHuy 3a0ay

Bexmopul u koopounamul 6 npocmpancmee
Brnagets mOHATHSAMEU BEKTOPBI U UX KOOPIUHATHI;
YMETb BBITIOJIHATH ONEpaIK HaJl BEKTOPaAMU;
MCIO0JIb30BaTh CKAJSIPHOE MPOU3BEICHIE BEKTOPOB MPHU PEUICHUH 3a/1a4;
MIPUMEHSTH YPaBHEHHUE TUIOCKOCTH, (POPMYILY pacCTOSIHUS MEXy TOUKaMH, YypaBHEHUE chepbl
MIpH pEIICHUHU 33]1a4;
MIPUMEHATHh BEKTOPBI U METO/1 KOOPJAUHAT B MPOCTPAHCTBE MIPU PELICHUU 33]1a4

Jlocmuoicenue pezynsmamog pazoena ll,
Haxooums 06vem napaiieienunedd u mempasaopd, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPULUH,
3a0a8amv NpAMYI0 8 NPOCMPAHCMEe;
HAxXoo0umuv paccmosHue om mouku 00 NI0CKOCMU 8 CUCmeMe KOOPOUHAM,
HAX00UmMsb pacCmosHue Mexcoy CKpewusaruuMucs NPAMulMY, 3a0aHHbIMU 8 CUCTeme
KOOpOuHam
Hcmopua mamemamuku

HmMmeTh MMpEACTAaBJICHUEC O BKIJIAJIC BBIAAOIINXCS MATCMATUKOB B PA3BUTHC HAYKU,
IOHUMATD POJIb MATCMATHKHU B pa3BUTUU Poccunu



Memoovt mamemamuku
Hcnosib30BaTh OCHOBHBIE METOBI I0KA3aTEIbCTBA, IPOBOJUTH 10KA3aTEIbCTBO U BBINOIHSTD
OIIPOBEPIKEHHUE;
IIPUMEHATh OCHOBHBIE METO/Ibl PELLIEHUS] MATEMATUUECKHUX 3a/1a4;
Ha OCHOBE MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEPU30BaTh KpacoTy U
COBEpILIEHCTBO OKPYXKAIOIIEro MUpa U IPOU3BEACHUI UCKYCCTBA;
[IPUMEHSTH POCTEUIIINE TPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIpU pEelIeHUH MaTeMaTUYECKUX 3a/1a4;
10JIb30BaThCs IPUKIAHBIMU IIPOrPAMMaMHU U IIPOrpaMMaMU CUMBOJIbHBIX BBIUUCICHUN JUIs
HCCJIEIOBAaHUS MAaTEMAaTUYECKUX 0OBEKTOB

JInyHOCTHBIE pe3y/bTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbl 10JKHBI
O0TPaXaTh:

1) poccHiickyro TpaXIaHCKYIO HICHTUIHOCTD, TATPHOTU3M, YBaKEHUE K CBOEMY HApOTy,
YyBCTBA OTBETCTBEHHOCTH Ilepes PoinHOM, ropocTy 3a cBOM Kpaid, cBoro Poauny, nponuioe u
HACTOSsIIIIee MHOTOHAIIMOHATILHOTO Hapoaa Poccun, yBaskeHUe rocy1apCTBEHHBIX CHMBOJIOB
(rep0, duar, rumH);

2) TpaXIAHCKYIO TIO3HIINIO KaK aKTHBHOTO ¥ OTBETCTBEHHOTO WICHA POCCHICKOTO 0OIIeCTBa,
OCO3HAIOIIIEr0 CBOM KOHCTUTYLIMOHHBIE ITpaBa U 003aHHOCTH, YBa)XKAIOIIETO 3aKOH U
[IPaBOIOPSIIOK, 00JIaJAI0IEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
MPUHAMAIOIIETO TPAJAUIIMOHHBIC HAIIMOHAILHBIE W 00IIEYeIOBEUECKIE TYMAaHUCTHIECKUE
JIEeMOKPAaTHIECKHUEe IICHHOCTH;

3) rOTOBHOCTB K CiIy’keHHI0 OTEUYeCTBY, €ro 3aluTe;

4) chopMHPOBAHHOCTb MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, a TAKXKE pa3IMuHbIX
(opM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO0 MECTA B MOJHUKYJIBTYPHOM MUDE;

5) chopMUPOBaHHOCTH OCHOB CAMOPA3BHUTHSI U CAMOBOCITUTAHHS B COOTBETCTBUH C
00111e4eI0BeYeCKMMH LIEHHOCTSIMU U MJIeallaMK I'pakJaHCKOTrO 00I1eCTBa; FTOTOBHOCTh U
COCOOHOCTh K CAaMOCTOSITEIbHOM, TBOPYECKON M OTBETCTBEHHOM JESTEIbHOCTH;

6) ToJlepaHTHOE CO3HAHUE U NIOBEJCHHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTb M CHOCOOHOCTh
BECTH JIUAJIOT C JPYTUMHU JIFOJbMH, JOCTUraTh B HEM B3aUMOIIOHMMAHUS, HAXOAUTh OOIIHE LIETH
U COTPYIHUYATH JUISl UX JOCTUKEHUS, CIOCOOHOCTh NPOTUBOCTOSTh UJIE0JIOT U SKCTPEMU3MA,
HalMOHAJIN3Ma, KCEHO(POOUH, AUCKPUMHMHALIUY 110 COL[MAIIbHBIM, PEJIMTMO3HBIM, PACOBBIM,
HaI[MOHAJIbHBIM IPU3HAKaM M JIPYTUM HETaTUBHBIM COLIMAIbHBIM SBJICHUSAM;

(B pen. [Ipukaza Muno6puayku Poccun ot 29.06.2017 N 613)

7) HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMH, I€TbMH MIIJIILIET0 BO3PACTa, B3POCIBIMU B
00pa3oBaTesIbHON, OOLIECTBEHHO M0JIE3HOM, y4eOHO-HCCIIe10BATENbCKON, MPOEKTHOM U IPYTUX
BUJIAX JIESTEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MIOBEJICHUE HA OCHOBE YCBOEHHS O0IE€UYETI0BEYECKUX LIEHHOCTEH;
9) TOTOBHOCTB M CHOCOOHOCTBH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA POTKEHUN
BCEH JKM3HU; CO3HATENIbHOE OTHOLIEHHE K HENIPEPhIBHOMY 00pa30BaHMIO KaK YCIOBHIO
yCIEIHOM MpodeccuoHaIbHON U 00IIIECTBEHHON AEATEIbHOCTH;

10) acTeTnyeckoe OTHOLIEHNE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUIA;

11) npuHsTHE ¥ pean3alnio IEHHOCTEH 310pOBOT0 M O€30MacHOro 00pasa KH3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/J0POBUTEIBHON
JeATeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIIOTPEOICHUS aJIKOTroJIs,
HapKOTHKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY U
MICUXOJIOTHYECKOMY 3/10pPOBbIO, KaK COOCTBEHHOMY, TaK U JIPyTUX JIO/IeH, YMEHHE OKa3bIBaTh
MIEPBYIO IIOMOIIIb;



13) oco3nanHbIi BEIOODP OyayIei mpodeccru 1 BO3MOKHOCTEH peann3aiiui cOOCTBEHHBIX
’KU3HEHHBIX IJIAHOB; OTHOILIIECHHE K MPO(ECCHOHAIBHON AEATEIBHOCTH KaK BO3MOXKHOCTH
y4acTUs B PELICHUH JINYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npooeM;

14) chopMupOBaHHOCTH SKOJIOTUIECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS COLUATBHO-
SKOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMANIBHOM cpeibl; IpUoOpeTeHue
OTIbITA 3KOJIOTO-HAIIPABJIEHHOM 1€ TEIIbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEN CEMEWHOM )KU3HU.

MeranpeamMeTHble pe3y/IbTaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl
HOJI’KHBI OTPAXKATH

1) yMeHHe caMOCTOSTENBHO ONPEAETATh LeNIN ACITEIbHOCTU U COCTABIATh IJIaHbI
NEeSITEIbHOCTH; CAaMOCTOSITEIBHO OCYILECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBAThH
NeSITeNIbHOCTh; MCIIOJIb30BaTh BCE BO3ZMOXKHbBIE PECYPCHI JUIs JOCTUKEHUS TIOCTABICHHBIX LieIeH
U peaau3allii IUIaHOB JEATEIbHOCTH; BEIONPATh YCHEIIHbIE CTPATETUU B PA3INYHBIX CUTYaALUSAX;
2) yMEHHE MPOyKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBAThH B ITPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh NMO3ULIUHU APYTUX YUACTHUKOB J€SITENbHOCTH, 3PPEKTUBHO
paspeniath KOH(IUKTHI,

3) BnajieHe HaBbIKaMU IM03HABATEIbHOM, y4eOHO-UCCIIEI0BATENLCKON 1 MPOESKTHOM
JEeSATeTBbHOCTH, HaBBIKaMU pa3penieHust TpooOIeM; CTOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIILHOMY MTOMCKY METOIOB PEIICHUS MMPAKTHYECKUX 33134, TPUMEHEHHUIO Pa3IMIHbIX
METOJIOB TIO3HAHUS;

4) TOTOBHOCTH M CITOCOOHOCTH K CAaMOCTOSATENIbHON MH(OPMAIITMOHHO-TT03HABATEIIBHON
NesITeNIbHOCTH, BJIa/ICHNE HaBbIKaMH MOJIy4YeHUs HeoOXoIuMoil nHdpopmauu u3 cioBapeit
Pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOPMALIUU, KPUTUYECKU
OIICHUBATh U MHTEPIIPETUPOBATH HH(OPMALINIO, TTOJTYYAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB;

(5) ymenue ucnoabp30BaTh CpeAcTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
(manee - UKT) B perrieHMN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aIMOHHBIX 33]1a4 C
coOnrofeHreM TpeOoBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIHOHHOM 0€3011aCHOCTH;

6) yMeHue onpeeNaTh Ha3HaueHHe U (YHKIIMH Pa3IUYHbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMeHHEe CaMOCTOSITEJIbHO OLIEHUBATH M PUHUMATD PEIICHHUS], OTPEACIISIOUIUE CTPATETUIO
MOBEJCHHUS, C YIETOM I'PaXTAHCKUX M HPABCTBEHHBIX [ICHHOCTEH;

8) BiaseHue SA3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTth CBOIO TOUKY
3peHusl, UCIOIb30BaTh a/ICKBATHHIE SI3IKOBBIC CPEICTBA;

9) BnajieHre HaBbIKAMU MO3HABATEIHLHOM peieKCUN KaK 0CO3HAHUS COBEPIIAEMbIX ACHCTBUMA 1
MBICJIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TIO3HABATENBHBIX 3314 U CPEJCTB UX JOCTHKECHHUS.

Ymenusa u 3nanun no oucyunnune ykazviearomes ¢ coomeemcmeuu ¢ @I'OC no npogeccuu;
dopmol u memoovl KOHMPONA U OYEHKU PE3YTbMAMO8 0CEOEHUA — 6 COOMEEM CHEUU C
pazoenom 4 paboueit npozpammol OUCUUNTUHDBL.

1.2 Opranusanusi NPOMeKyTOYHOI0 KOHTPOJISA 10 AN CHHILIMHE.

HpOMC)Ky’TO‘-IHOFO KOHTPOJIb OCBOCHUSA JUCHUIIIIMHBI OCYHICCTBIISICTCA B (bopMe OK3aMcCHa.
OK3aMeH IMPOBOAUTCH B MMUChbMEHHOM (bopMe IO BapuaHTaM.

II. KOMILIEKT MATEPHAJIOB JIJISI TIPOMEXYTOYHOM ATTECTAIIUHA 1O
JUCIUITIVIMHE

Kpurtepun oneHuBanus 3K3aMeHALMOHHOM padoThI 10 MaTeMaTHKe



[TpaBunbHOE perieHne Kaxaoro u3 3aaanuii 1-20 onernBaercs 1 Gammom.
CooTBeTCTBHE MCKOY 6aJIJIaMI/I 10 MaTEMATUKE U OTMETKAMU I10 IISITHOAJUILHONU CUCTEME

OIICHUBAHUS
OTmeTka no mATHOAIILHON CHCTEME OIICHUBAHUS
«2»(Heyn.)
«3»(ynoBi.)
«»(xopo111o)
«5»(0TIMYHO)
[lepBuuHbIil Oamn
0-6
7-11
12-16
17-20
Kommiexkt Ne4
Bapmuanr 1.
4 2 3
+ —

1. Haiinure 3nauenue Belpakenus: = 3 10,

25)° 0%
2. Haiinute 3HaueHUE BRIPAKCHUS: ’ )
3.IIpuzepamu ropoICKON OJUMITHAJIBI IT0 MaTeMaTHKE CTaI0 48 YIeHHKOB, 4TO cOCTaBHIIO 12%
OT urcia y9acTHUKOB. CKOJIBPKO YEJIOBEK Y9acTBOBAJIO B OJIMMIIHAC?
4.I1nomaap TpEyrojipHUKa CO CTOPOHAMH «, D 1 ¢ BerumciseTcs no popmysie

s =plp- alp-blp- =arbrc
Iepona p\p p p ’ roe P 2 )
Haitaure nnomaap TpeyroibHuka co ctoponamu 11, 25, 30.
( )

5. Beruncnure: log 5 log 2 32 .
6.1TaBen MiBaHOBUY KyMHJI aMEepUKAHCKUN aBTOMOOUIIb, CITUIOMETP KOTOPOTO MOKA3bIBAET
CKOPOCTh B MIJISIX B yac. AMepukaHckas Muis paBHa 1609 M. KakoBa ckopocTh aBTOMOOUIIS B
KUJIOMETPax B 4Yac, €CJM CIIUIOMETp MOKa3bIBaeT 65 Muib B yac? OTBET OKPYTIUTE JI0 LIETIOTO
qucha.

1 - x-2
H - H —_ 273x+4
7.HaiiguTte KOpeHb ypaBHEHHUSI 050
8. DnekTpuky poctom 1,8 MeTpa Hy>)KHO IOMEHSATD JIAMIIOYKY, 3aKPEIUIEHHYIO HA CTEHE JOMa Ha
BbicoTe 4,2 M. [[71s1 3TOTO y HEero ecTh JiecTHUIA AnuHON 3 MeTpa. Ha kakoM HanbosbiieM

PaCCTOAHHUU (B MeTan) OT CTCHBI JOJIKCH OBITH YCTAHOBJICH HWKHUMN KOHEeI| JICCTHHUIIBI, YTOOEI C
nocieaHen CTYIICHBKH JJICKTPUK JOTAHYJICA N0 JIAMITOYKH ?

r

4,2

9.YcraHoBHUTE COOTBETCTBUE MEXK/Ty BETMYMHAMHU M UX BO3MOKHBIMU 3HAYCHUSMU.
BEJIMYMHBI BO3SMOXXHBIE 3HAYEHNW A

A) momans kBaptupsl 1) 0,5 ra

b) momaae ¢yr6oapHOTO M0 2) 60 KB.M

B) muomaaps Tepputopuu rocyaapersa 3) 97,5 kB.cm



I') mnomane kymtopst 100 py0. 4) 41 ThIC. KB.KM

B Tabauie no xaxx0i OyKBO, COOTBETCTBYIOLICH BETHMUMHE, YKOKUTE HOMEP €€ BO3MOKHOTO
3HA4YCHMUS.

10.buatioHUCT NATH pa3 CTPEISET 10 MUIICHIM. BeposSTHOCTh TONaiaHus B MUIIICHb TIPU
onHOM BeIcTpene paBHa 0,8. Haiiinte BeposTHOCTH TOTO, YTO OMATIOHUCT MEPBBIE TPH pas3a
[I0TaJI B MUILIEHH, a MIOCJIETHUE JIBA IPOMaxHyIcs. Pe3ynbTat OKpyriauTe 10 COThIX.

11. Ha pucyHnke nzo0paxeH rpauk, OnuchbIBatOIIMNA MPSIMOJIUHENHOE ABMKEHNE aBTOMOOMIIS.
1o ropu3oHTaNbHOM OCH OTJIIOKEHO BpeMs (B yacax), 10 BEPTUKAIbHON — PACCTOSIHUE OT
Hayasa JBIKeHud (B KuiaoMerpax). Yepes 15 kuiaoMeTpoB rociie Hayasa JIBUKEHUSI aBTOMOOUIIb
BBIHYX/IEH OBLJI OCTAHOBUTHCS JUIsl HEOOJILIIOrO peMoHTa. OnpeaenuTe 1no rpaguky, CKOJIbKO
MUHYT JUIAJIaCh OCTaHOBKA.

12 Kepamuueckasi TUIMTKA OJTHON M TOU YK€ TOPTOBOM MAPKH BBIITYCKAETCS TPEX Pa3HBIX
pa3Mepos. [1nuTku ynakoBansl B nayku. [1oabp3ysach TaHHBIMU TaOJIMIIBI, ONIPEEINUTE, B KAKOM
cllydae I[eHa OJIHOTO KBaJpaTHOTO METpa IJIUTKHU Oy/leT HauMeHblel. B oTBer 3anummTe
HaWJCHHYI0 HAMMEHBIIYIO IIEHY KBaJ[paTHOTO METpa B PYyOIIsiX.

Pasmep muutku (cm)OTBeT 653py040 kon

13. B npsAMOYroasHOM HNapaieNnenurene \E CDAl Blchl W3BECTHBI JJINHBI
pé6ep: AB=6, AD =5, AA:1= 12. HaliguTe 1uiomaab ceueHUs mapajuiesienuIeia MiIoCKOCThIO,
npoxo/siiei yepe3 Bepuinnbl 4, B u C1.

Fay

£y
all T

o

A
7

(x)

14.Ha pucynke u3o6pakén rpadguk Gpynxmuun ¥ — fFix), KOTOPOMY NPOBECHBI KaCaTEIIbHBIC B
4yeThIpéX Toukax. Huke ykazaHbl 3HaUeHUs1 IPOU3BOIHON B JTaHHBIX Toukax. [lonb3ysch
rpauKoM, MOCTaBbTE B COOTBETCTBUE KaXKJOM TOUKE 3HAUEHUE MPOU3BOIHOM.



TOYKHM 3HAUEHUSI ITPOM3BOJHOMU
2

Al) 3
B2) 1,4

3
-12

c3 4
D 4)0,5

15. ABCD - npssmoyroneauk, AO=5 cm, AM =4 cm. Hatinure AB.

B C
0
x
5
AT I b

16.B 6ak, umeronuii opMy IpaBUIBLHON Y€THIPEXYTOIBLHON MPU3MBI CO CTOPOHOM OCHOBAHUS,
paBHOU 20 cM, HaTUTA KUAKOCTb. |15t TOTO 4TOOBI M3MEPUTH 0OBEM JIETATH CIIOKHOU (POPMBI,
€€ MOJIHOCTBIO TIOTPYXKAKOT B ATY KUIAKOCTh. Haliqute 00bEM JeTanu, eciii YpOBEHbD KHUIKOCTH B
Oake mojHsuIcs Ha 5 cM. OTBeT JaiiTe B KyOMYECKHX CAaHTUMETpaXx.

s

———

|
T
|
1
)it
|
i
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17.KaxxnoMy u3 4eThIpéX HEpaBEHCTB CJIEBAa COOTBETCTBYET OJJHO U3 PEIICHHH crpaBa.
YcTaHOBUTE COOTBETCTBUE MEXKAY HEPABEHCTBAMHU U MHOYKECTBAMU UX PELLIECHUN.
HEPABECTBA PEHIEHUA

N log,(x- 3) <1 1)(3; 6) U (6; + o)
- x+2 .

57 >02 (3 6)
x-3

—2>0
(x- 6) 3)

B)

B) (- 00; 3) U (6; + o)



]") 3x2-9x+18 >1 4) (_ 00; 3)

B Tabauie no kaxxa0i OyKBO, COOTBETCTBYIOIIECH BETUUNHE, YKAKUTE HOMEP €€ BO3MOKHOTO
3HA4YCHMUS.

18.Mumia, Banepa u Koctst urpasnu Bo 1BOpe, M OJIMH U3 HUX CIy4aifHO pa30mi1 okHO. Muia
ckazai: «Banepa pa3oumn okHo». Banepa ckazan: «Kocts pa3zomn okHo». Koctst ckazanm: «51
pa36mn okHOY. [103Ke 0Ka3anock, YTO TOJIBKO OJMH U3 JAETEH cKa3all mpaB.y, a ABOE APYTHX
coJirajiu.
Bribepure yTBepKAeHUS, KOTOPBIE CICAYIOT U3 MPUBEIEHHBIX JaHHBIX.
1)OxHo pa36un Mumra.
2)OxHo pa36un Banepa.
3)Oxno pazoun Kocrs.
4)HeB03MOXKHO ONpeAenuTh, KTO U3 JeTe pa30omil OKHO.
B oTBete ykaxuTe HoMepa BbIOpaHHBIX YTBEPXKIEHUN
19.Mamra 3agymarna HaTypajJbHOE YHCIIO U HAIIa €T0 OCTATKH TPH JieieHuH Ha 3, 6 1 9. Cymma
ATUX OCTAaTKOB OKa3ajach paBHa 15. HaliguTe octaTok OT eneHus 3alyMaHHOTO YKciia Ha 18.
20.3anmch MecTU3HAYHOTO Ynciia HaunHaeTes nmudpoi 2. Ecim nmudpy nepeHecTs ¢ mepBoro
MecTa Ha MOCJIeTHEE, COXPAHUB MOPSA0K OCTABHBIX MATH LU(P, TO BHOBb MOJTYYEHHOE YHCIIO
Oyznet BTpoe OoJiblile nepBoHavanbHOro. Haiinnre nepBoHavanbHOE YHCIIO.

Bapmuanr 2

13 10
Js 2l

21

1. Haiinute 3HaueHUE BRIpOKCHUS:
4 2

57 113

12
2. Haiinure 3HaYeHNE BBIPAKEHUS: 55
3.IIpokat aBTOMOOMIIS 00X01uTCs B 203 pyOsist B 4ac. ABTOJIFOOUTENH apeHI0BaJl aBTOMOOMIIb
Ha 17 yacoB, paciuiatuBmuCch Kymopoi B 5000 pyomneii. Ckosbko py0sel caaun OH MoTyqui?

3/ abc.

4.CpenHee reoMeTprudecKoe TPEX umced a, b u ¢ Beramcisercs mo popmyne 9 —
Brranciure cpeanee reomerpudeckoe uucen 2, 4, 27.

2sinZ + 3+ 7,5tg .
5.Haitnure 6 4
6B PO3HHUIY OAUH HOMED CKCHCACIIbHOT'O JKypHalia «PeHOpTa>K» crour 27 pY6, a [IoJIyrogoBas
HOJIIKMCKA Ha 3TOT KypHaiI cTouT 550 py6. 3a mosroaa BIXOAUT 25 HOMEPOB KypHaia. CKOJIBKO
py6JIeI71 COKOHOMMT I'"H HeTpOB 3a 1noJiroga, €Cjin HE 6yI[eT IMMOKYIIaThb Ka)KI[BIﬁ HOMCD KypHaJia
OT/IENBHO, 8 OGOPMHUT TIOIIUCKY?

() =
7.Haiinute KOpeHb ypaBHEHUs 14 +7x =7.

8. JlBa cayioBoJ1a, UMEIOIINE MPSMOYToJIbHbIE ydacTKu pazmepamu 20 M Ha 30 M ¢ o0meit
I'paHUIIECH, TOTOBOPUIIUCH U ClIENaI OOLIMIA PSAMOYTOJIbHBIN pyn pasmepoM 10 M Ha 14 M,
npUYEM JUITMHHBIE CTOPOHBI MPY/a OJIMHAKOBBI Y/IaJeHbl OT IPAHUI] CaJIOBBIX yyacTKoB. KakoBa
IUTOIIA/b (B KBaPAaTHBIX METPaX) OCTaBIIEHCS YaCTH y4acTKa Kax/I0To cagoBojaa?

9.YcraHoBHUTE COOTBETCTBUE MEXK/1y BETMUYMHAMU U UX BO3MOKHBIMU 3HAYEHUSMH.
BEJIMYNHbBI BO3MOXHBIE 3HAYEHHW A



A) ckopocTs nemexona 1) 5 km/4u

B) kpeiicepckas ckopocth camonéra 2) 850 km/4a
B) cxopocts cBera 3) 10 cm/MuH

I') ckopocts ynutku 4) 300 000 km/c

B Tabauie no kaxxaoi OyKBO, COOTBETCTBYIOLIECH BETMUNHE, YKAKUTE HOMEP €€ BO3MOKHOTO
3HA4YCHMUS.

10. B knacce yunrcs 21 genoek. Cpenut Hux ase noapyru: Aus u Huna. Knace cirygaitHpim
00pa3oM eyt Ha 7 TPy, 1Mo 3 4esioBeKa B Ko, HaliTi BEpOsSTHOCTB TOTO, 4TO AHS U
Hwuna okaxyrcst B O1HOM rpymnre.

11.Ha nuarpamMme nokasaHa cpeiHEMecIyHasi TemrepaTypa Bo3ayxa B ExkarepunOypre
(CepmoBcke) 3a kaxapii mecsil 1973 roga. [To ropuzoHTanM yka3sIBalOTCS MECSIIBI, 110
BEPTUKAIM — TeMIieparypa B rpaaycax Llemscus.

+20
+16
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Onpenenure 1Mo quarpaMMe HAaMMEHBIIYIO CPeIHEMECSUHYIO TeMiieparypy B 1973 rogy. Otser
nante B rpaaycax Llenscus.

12.Jns1 Tpymibl FHOCTPAHHBIX TOCTEH TpeOyeTcs KynuTh MyTeBOAUTENH B KosndyecTBe 10 mTyK.
HyxHble myTeBOAUTENN HALIUCH B TPEX HHTEPHET - MarasuHax. Y CJIOBUS MTOKYIKU U JOCTaBKH
naHbl B Tabmuie. OnpeaenuTe, B KAKOM U3 Mara3puHoB 00I11asi CyMMa MOKYIIKH ¢ Y4€TOM
JOCTaBKM Oy/ieT HauMeHbIlel. B 0TBeT HanuIIuTe HAUMEHBIIYIO CYMMY B pYOJIsIX.
HNHTepHET-Marasma

Lena oaqnoro myresoauress (pyo.)
A

275

200

Her

b

284

250

Ecnu croumocTs 3aka3a Bbiie 2500 py6., focTaBka OecriaTHO.
B

271

300

JlocTaBka OecriaTHO, eciii cymMa 3akasa npesbimaet 3000 pyoO.

13.01 nepeBsiHHOM MPaBUILHON TPEYTOIBHOM MPU3MBI OJJMHAKOBBIM 00Pa30M OTHHJIMIN BCe €€
BEPIIUHBI (CM pUCYHOK). CKOJIBKO BEPIIUH Y MOJYYUBIIETOCS MHOTOTpPAaHHUKA (HEBUIMMbIE
pEéOpa Ha pucyHKe He 0003HaUEHbBI)?



14.Ha pucynke n3o0paxeHa CpaBHUTEIbHAS AUarpaMMa eXeMECSIHON POKIAAEMOCTH JIEBOYCK U
MaJb4MUKOB B ropoJickoM poasiome B Teuenue 2013 rona. Ilo ropusonTanu ykasbiBaroTcs
MECSLbI, [0 BEPTUKAIN — KOJIMYECTBO POJIUBLINXCS.
120
115
110 1
105 -
100
95 1
90 -

AHB (B Map amp Mail MIOH HION aBr CEH OKT HOA JeK

D Yucio POOAMBIIUXCA MAJIbYUKOB

B ucno POAMBIIUXCSA EBOYEK
[Tonp3ysck quarpaMMoii, TOCTaBbTE B COOTBETCTBHE KaXKIOMY U3 YKa3aHHBIX TIEPHUOIOB
BpEMEHU XapaKTEPUCTUKY POKIAEMOCTH B ITOT TIEPUOI.
INEP1OAbI BPEMEHU XAPAKTEPUCTUKA POXJIAEMOCTHU
A) 1 xkBapTan roga 1) B KaKI0M MeCSIIE MaTbYHKOB POXKIAIOCH OOJIBIIIE,
YeM JEBOYEK
b) 2 xBaprtan roga 2) poxaaeMOCTh JI€BOUYEK OblLIIa MUHUMATbHOU
B) 3 kBapran roga 3) B KaXI0M MecsIle IEBOYEK POKIATIOCH OOJIbIIIE,
yeM MaJIbYuKOB
I') 4 xBapTan roga 4) poXxaaeMOCTh IEBOUYEK IMOYTH HE U3MEHSIACH
B TEUEHHUE TOrO TMEpHoa
B tabmure nox kakmoi OYKBO#M YKaKUTE COOTBETCTBYIOIIUI HOMED.

15.Yeroipéxyroapuuk ABCD — mapamienorpamm, BE 1 AD, AE=3 cm, CD=5 cm, BC =10 c™m.
Haitmnre romans ABCD.
B 10 C
5
H
SN D

16.BricoTa koHyca paBHa 21, a yiHa o6pa3zyromeii — 29. HaiinuTe miomiaas 0CeBOro ceueHust
3TOTO KOHYCA.

11 3.
17.Ha xoopanHaTHOM MPsIMOM TOUKaMU OTMEUEHBI uncia 7 2



YCcTaHOBUTE COOTBETCTBUC MCIKAY YKa3aHHBIMU TOYKaMHW U YU CJIAMU U3 IIPABOTO CTOJI6LIa,
KOTOPBIC UM COOTBCTCTBYIOT.

A B ¢ | D
e -

YKCJIA TOUKU
11

A) 7 DA
3

B) 2 2)B
B) 1,55 3) C
I) 1,72 4)D

B tabnuue nox kaxaoi OyKBOH, COOTBETCTBYIOUIEH BEIMUMHE, YKAXKUTE HOMEP €€ BO3MOMXKHOTO
3HA4YCHMUS.

18.Tpoe rpuOHIKOB BHINILTH Ha MoJisiHY. [lepBrrii ckazan: «Ha atoit monsiHe 6ombire 30 rpudoBy.
Bropoii: «Her, Ha 31011 nmonsine Mensbiie 15 rpubosy». Tperuit: «Ha stoit nonsue ot 25 1o 35
rpuboBy». Korna onu coOpam Bce rpuObl Ha ATOM MOJISTHE, OKA3aJI0Ch, UTO JIBOE U3 HUX
OKa3aJIUCh TPABBI.

Bri6epute yTBepiKIeHUS, KOTOPbIE CIEAYIOT U3 MPUBEAEHHBIX JTaHHBIX.

1)Ha stoii mosisine 12 rpu6os.

2)Ha stoii mossiHe Kaxaplid coopan mo 11 rpubos.

3)Ha sroit mosisiae 33 rpubda.

4)Ha stoii monsiHe 37 TpubOB.

B otBeTe ykaxxute HOMepa BRIOpAaHHBIX YTBEPKICHHUH 0€3 MpoOeoB, 3alsIThIX U IPYTrUX
JIOTIOTHUTEIbHBIX CUMBOJIOB.

19.V nBy3HauHoro umcia nepsas nudpa BuBoe 0osbine BTopoit. Eciii k aToMy unciny npubaBuTh
KBaJ[paT €ro MnepBoi MUQpPBI, TO MOIYIUTCS KBaIpaT HEKOTOporo yncia. Haitnure nucxomnoe
JIBy3HaYHOE YHUCIIO.

20.YnuTKa 3a IeHb 3aJIe3aeT BBEPX I10 JEPEBY Ha 4 M, a 32 HOUb CITycKaeTcsi Ha 3 M. BricoTta
nepeBa 10 M. 3a CKOJIBKO JTHEH yauTKa 100epETcs 10 BEPIIMHBI epeBa’?

KoMmiekT Ne5
Bapuanr 1.

1. Haiigure 3Hauenue Belpaxkenus 1-08:1,2 + 0.1

-2,8 41,8 . -4,8
2. Haiiiure 3Ha4YeHHE BBIPAKCHUS: 12 4713 .
3.Hanor Ha noxozsl coctaBnseT 13% oT 3apaboTHOI miatel. 3apaboTHas niata MBaHa
Ky3pmuua paBna 12 500 pyOneii. Ckonbko pyOsiel OH MOJYy4YHT MOCie BblYeTa Hajora Ha
JOXO.1bI?

P, P> "P3

4.Ecmu pl, p2 u p3 — npocThIe YKCIa, TO CyMMa BCeX AeIUTeNei Jnucia

(p1 +1)(p2 +1)(p3 +1).

paBHa

Haiinute cymmy nenuteneit uucna 130.

J7407 - 2287,

5. Haiinute 3HaueHne BoIpaKEeHUS



6.KuioBatT- yac 3nexTposHeprun cTout 3pyoss 80komneek.CueTdynk 3MeKTposHepruu 1 mapra
nokasbiBasi 8637 KUJIOBATT- 4acoB, a lampesns nokassiBasl 8805 kuaoBaTT- 4acoB. CKOJIBKO
pyOIeit Hy)KHO 3aIJIaTHTh 32 HCIIOJIb30BAaHHE AJIEKTPOIHEPTUU B MapTe?

7.Haiinure KOpeHb ypaBHEHHS log, (2x-13) + log, 7 =log, 14.

8.I1psiIMOYTOJIBHBIIN Yy4aCTOK 3eMJIM UMeeT CTOPOHBI 35 M 1 45 M. KOpoTKo#i cTOpOHOI ydacTok
MPUMBIKAeT K cTeHe Aoma. Haitinure mmny 3a60pa, KOTOPBIM HY)KHO OTOPOJIUTH OCTABIITYIOCS
4acTh TPAHUIIBI y4acTKa (B METpax).

9.YcraHoBHUTE COOTBETCTBUE MEXK/Ty BETMYMHAMHU M UX BO3MOKHBIMU 3HAUCHHUSIMH.
BEJIMYMHBI BO3SMOXHBIE 3HAYEHW A

A) paccrosinre 0T MOCKBbI

no Cankr- [lerepOypra 1) 108 muH. km

b) paccrosinue ot Connua 1o Benepsr 2) 1,8 M

B) poct uenoseka 3) 700 km

I') mmamerp O6punnnanTa 4) 2 Mm

B tabnuue nox kaxaoi OykBOH, COOTBETCTBYIOLIEH BEIMYUHE, YKAXKUTE HOMEP €€ BO3MOYKHOTO
3HA4YEHMUS.

10.Ha sk3ameHe 10 TeOMETPUH IIKOJBHUKY TOCTAETCS OJIMH BOTIPOC U3 CITHCKA
9K3aMEHALMOHHBIX BOMPOCOB. BEposATHOCTH TOr0, YTO 3TO BONPOC HA TeMy «BHelHue yribh,
paBHa 0,35. BeposATHOCTB TOT0, YTO 3TO BONPOC Ha TeMy «BrrcanHas OKpyKHOCTb», paBHa 0,2.
BonpocoB, kKoTopble OJHOBPEMEHHO OTHOCSTCS K 3THUM JBYM TeMaMm, HeT. Haiiiute BeposiTHOCTh
TOTO0, YTO Ha AK3aMEHE HIKOJBbHUKY IOCTAHETCS BOMPOC MO OJIHOM U3 3TUX JBYX TEM.

11.Ha rpaduke mokaszaH mpoliiecc pa3orpeBa JIBUraTelsl JISTKOBOTO aBTOMOOWIISI TPH
TeMIepaType okpyxkaromiero Bo3ayxa 10°C. Ha ocn aberuce oTKIaApIBaeTCs BpeMsl B MHHYTAX,
MpolLIe/lIee OT 3aycKa IBUraTelis, Ha OCH OpAMHAT — TeMIIepaTypa ABUTaTels B rpaaycax
Henbcus. Korga remMneparypa A0CTUTAaeT ONPENEIEHHOTO 3HAUE€HHU S, BKIIIOYAETCSI BEHTUIIATOP,
OXJIKJAIOIINM IBUTATENh, U TEMIIEpAaTypa HaunHaeT NoHWKaThesl. OnpeaenuTe no rpapukxy,
CKOJIbKO MUHYT MPOILLJIO OT MOMEHTA 3aIlycKa JIBUTaTelsl 10 BKIIOUEHUS BEHTUIISATOPA.

rC !

90 |-

80 / ~
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60 /

50 s

40

30 /7

20 1

0T 1 2 3 4 5 6 7 8 9 1011 12

MUH

12.He3aBucuMOeE areHTCTBO KaXkKIbIH MECSIl ONPEeIesieT PEHTHHTY HOBOCTHBIX M31aHui R Ha
OCHOBE OIIEHOK uH(popMaTuBHOCTH |n, oniepatuBHOCTH Op U
00BbekTUBHOCTH TT myOnukaruii. Kaxapiit OTAeTbHBIN MOKa3aTelb OLEHUBACTCS YATATENSIMHU T10

5 — GaJUTPHOM IIKaJIe EIbIMU YUCIaMu OT 2 70 2. ToroBbIit PEUTHHT BBIUUCISAETCS 10
2In+Op + 311
R =1 P +2 25

bopmyne | 6 I

B Tabnuiie qaHbl OIEHKH Ka)10T0 MMoKa3aTels s HECKOJIBKMX HOBOCTHBIX CaliTOB.
Onpenennre, KakOl U3 CaliTOB UMEET HAUBBICIIMM PEUTHHT. B OTBET 3anuimmTe 3Ha4YEHUE ITOTO
peuTHUHra.




13.K npaBmiIbHON TPEYTroabHOM Npu3Me ¢ pedpoM | MPUKIENIN TPABUIBHYIO TPEYTOIbHYIO
nupamuay ¢ pedpom 1 Tak, 94To rpanu ocHOBaHUI coBnayi. CKOJIBKO I'paHEeH y MOTyYHBIIETOCs
MHOTOIpaHHUKa (HEBUAUMBIEC pEOpa Ha PUCYHKE HE 0003HAYCHBI).

14.Ha pucynke u306paxén rpadgux dpyaxuun ¥ ~ f (%) Touxu A, B, C, D na ocu x. [lons3ysich
rpauKoM, OCTaBbTE B COOTBETCTBUE KAaXJA0N TOUKE XapaKTEPUCTUKY PYHKINU U €€
IIPOU3BOTHOM.

y

\ y=f(x)/\
"N e/l TINE
OANLLY | |D [ #

TOYKU XAPAKTEPUCTHUKN ®YHKIIMU U TIPOM3BOJHOM
A 1) mpousBogHAas MOJ0KHUTENbHA, QYHKINS OTpULIATENIbHA

B 2) dbysakus otpunatenbHa, mpou3BoiHas paBHa ()

C 3) npousBoHas oTpuIaTebHa, PyHKIMs paBHa

D 4) ¢ynkuus nonoxxurenabHa, MPOU3BOIHAS OTPHUILIATEIbHA

B tabnune noja kaxaoi OyKBOH, YKaKUTE HOMEP

15.B tpaneuuun ABCD, BC=CD=25, BM=24 cwm, 1A=l D.

B 25 €

Haiinute nepumMerp Tpamneuuu.

2h

| B
M N b

16.0xo110 KOoHYyCa onucaHa cdepa (cdepa CoaepKUT OKPY>KHOCTh OCHOBAHUS KOHYCA U €r0
BepinHy). LleHTp cdeprl coBnamaer ¢ EHTPOM OCHOBaHUS KoHyca. Paaunyc cdepbl

paBeH 10\/5- Haiigure o6pasytornyro KoHyca.

17. IlocTraBbTE B COOTBETCTBHE KaKIOMY HCPABCHCTBY MHOXKCECTBO €TO peH.IeHHfI.



HEPABEHCTBA PEIIEHUM S
X - * -
n 3 <3 o1

14 <3
5 031 = gy (- o031

X

SR
B)DBD 3) [- 15+OO)

X {1‘ + c0)
B tabnuue nox kaxaoi OykBOW, COOTBETCTBYIOIIEH BEIHUNHE, YKAXKUTE HOMEDP €€ BO3MOKHOTO
3HA4YCHMUS.

18. [Tk XMIIBIIOB MHOTOKBApTUPHOTO oMa — AHpeid, bopuc, Bukrop, Jlenuc u Erop — umeror
pasnuuHbIi Bo3pacT. [Ipu 3ToM U3BECTHO, YTO BOo3pacT AHjapes 00Jbllie, YeM CyMMa BO3PacTOB
bopuca n Bukropa, Bukrtop crapme /lennca, Ho miaame Eropa.
Bribepute yTBEpKA€HUS, KOTOPBIE CICAYIOT U3 MIPUBEIEHHBIX JaHHBIX.
1)Anapeit camblii cTapinil U3 )KUIIBIOB.
2)Erop crapmie bopuca.
3)Annpeii crapmie [enuca.
4)bopuc crapuie Eropa
B otBeTe ykaxxute HOMepa BRIOpAHHBIX YTBEPKICHUM 0€3 MpoOeoB, 3aNsAThIX U APYTHX
JIOTIOTHUTEIbHBIX CUMBOJIOB.
19.Beruepkuute B uncie 12345678 uudpsl Tak, 4TOOBI MOTYyYUBIIEECS YETHIPEX3ZHAYHOE YHCIIO
Jenuinock Ha 15. B oTBeT yKakuTe moJTyduBILIEECs YUCIIO.
20.ITpu nemMoHCTpalyy JeTHEH 01Xk Abl HapsIbl KaXKA0W MaHEKEHIIHUIIBI OTIMYAIOTCS XOTS OBl
OJIHUM M3 TPEX DIIEMEHTOB: OJTy3KOH, 100K0oM 1 Tyduisimu. Beero Moenbep mpuroToBUI JIs
JeMOHCTpAaIMU 5 BUA0B 011y30K, 3 Bua 1000k U 4 Buaa Tydenb. CKOIbKO Pa3InYHbIX HAPSI0B
OyZeT MMoKa3aHo Ha 3TOM IeMOHCTpauu?
Bapuant 2
6,8- 4,7

1,4
93,7

1. HaiinmuTe 3Haue€HWE BBIPAKCHHUS:

5,4

2. HaI/II[I/ITe 3HAQUYCHUC BBIpa)KeHI/IH: 3

3.Ha HepBOM 3TAXE B KAXKAOM IIOABE31€ BOCBMUDTAXKHOT'O JOMA paCHOHO)KCHBI 2 KBapTI/IpBI, a
Ha ocTajbHBIX — 110 4. Kakoii stak BeiOMpaeT B g e Bacs, eciiu oH xuBeT B 54 kBapTupe?
4.CpenHee rapMOHHYECKOE TPEX YKceN d, D ¥ ¢, BRIYHCIISIETCS 110

-1

-1 -1 -1

h a +b +c

3
bopmyre Haiitu cpeanee rapmoHudeckoe
1 1 1
upcen 4 5~ 6
log _ 25
i 5 log 5 710 87
5. Brryucnure: H H

6.B kBapTupe, rae npoxxkuBaeT Anekcei, ycTaHOBJICH MpuOop yu€Ta pacxoa X0JI0 HOM BOIBI
(cuétumk). 1 uroHs cuérunk mokassiBai pacxo 100ky6.m Bosl, a lutons — 110ky6.m. Kakyro



CYMMY JOJIKEH 3aIlIaTUTh AJIEKCel 3a XOJIOAHYIO BOJLY 3@ UIOHB, €CJIU 1I€HA 33 OJJUH Ky0.M
X0JIOHOM BoAbI cocTaBisieT 9p.10kom.? OTBeT paiite B pyOsx.

) 5-x __ 2x-6
7.Haiiaure xopens ypasnenus <+ =16 -

lem X1em

8.Ha xneruaroii Oymare ¢ pa3mMepoM KIIETKH n300paxéEn TpeyronpHuk. Haliaure

ero miomaas. OTBET JaiiTe B KBaJAPaTHBIX CAHTUMETPAX.

[ i ]‘ |
1 em . _'

9.YcTraHOBHUTE COOTBETCTBUE MEXK/Ty BETMUMHAMHU M MX BO3MOKHBIMH 3HAYCHUSIMH.
BEJIMYNHBI BO3SMOXXHbBIE 3HAYEHHW A

A) TosmuHa Bosioca 1) 40 000 km

b) poct HOBOpOXKAEHHOTO 2) 50 c™M

B) minna ¢yr6onbrHoro nois 3) 0,1 MM

I') nmuna sxBaropa 4) 90 m

B tabnure mox xaxaoi OyKBOHM, COOTBETCTBYIOIIEH BETMUMHE, YKAKUTE HOMEP €€ BO3MOKHOTO
3HAYEHHUS.

10.13 paitoHHOTO IIEHTpA B IEPEBHIO KETHEBHO XOJIUT aBTOOYyC. BeposTHOCTH TOTO, UTO B
MTOHEJIETPHUK B aBTOOyce OKakeTcst MeHbIne 20 maccaxxupos, paBHa 0,94. BepostHocTs TOTO,
YTO OKa)KeTCsl MeHblIe 15 naccaxkupos, paBHa 0,56. Haliiute BEpOSITHOCTh TOTO, YTO YHUCIIO
naccaxupoB Oyzaer ot 15 mo 19.
11.Ha nuarpamme noka3aHO CpelHEMECSYHOE KOJIMYECTBO OCAIKOB, BhIMABIINX B CeBacToroe
B 2011 roay. Ilo ropu3oHTalIN YKa3bIBAIOTCS MECSAILIbI, 10 BEPTUKAIN — CPEAHEMECSIYHOE
KOJIMYECTBO OCA/IKOB, BBIMIABIINX B COOTBETCTBYIOIIUI MECSI], B MUJUIMMETpPAX.

27

24 —
2.1 —
1,8 -
1,5
1,2
0
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OHpeI[eJ'II/ITe o JuarpaMmMe HaMMCEHBIIICC CPCAHCMCCATHOC KOJIMICCTBO OCA/IKOB. OtBer JaiiTe B
MUJUIUMETpPAx.

12.113 nynkra A B myHKT D BenyT Tpu noporu. Uepes nyHkT B ener rpy3oBuK co cpenHeit
ckopocThio 44 kMm/4, uepe3 myHKT C enieT aBToOyC co cpeHeil ckopocTbio 36 kM/4. TpeThbs
nopora — 6e3 MPOMEXYTOUHBIX ITYHKTOB, U 110 HE JABMKETCS JIETKOBON aBTOMOOMIIb CO
cpeaHeit ckopocThio 48 kM/4. Ha cxeme yka3zaHbl pacCTOSIHUE MEX/1y TyHKTaMU B KUJIOMETpPaXx.



ABTOOYC, TPy30BHK M aBTOMOOWIH OJTHOBPEMEHHO BBIEXAIH U3 ITYHKTA A.

48
33

26 40
B

Kakas mammna no0panace 10 D nozxe npyrux? B orBere ykaxkure, CKOJIbKO 4aCOB OHA

HaXOJUJIach B JI0POTE.

13.[lerans umeeT GpopMy H300pakEHHOTO HA PUCYHKE MHOTOTPaHHUKA (BCE ABYTPAHHBIE YTIIBI

npsimeie). Lludpel Ha prucyHke 0003Ha4yarOT IMHBI pEOep B canTuMeTpax. Haliaure niomanp

MOBEPXHOCTHU 3TOM AeTanu. OTBET JaiiTe B KBaJIpaTHbIX CAHTUMETPAX.

j SR S

14. Ha quarpamme n3o0pakeHa CTOMMOCTh aKIMi KoMnaHuu B iepuo ¢ 1 mo 14 centsaops 2013
rona. [1o ropr30HTaIN yKa3pIBaETCs YUCIIO MECAIIA, IT0 BEPTHKAIN — CTOUMOCTh OJHOM aKIIuH B
pyoIsX.
600 - —
500
400
300 -
200 -
100 -
o

1 2 3 4 5 6 7 8 91011121314

HOJ'IB?)Y?ICB HHanaMMOﬁ, IMOCTaBbTC B COOTBCTCTBUC KAXKJIOMY M3 YKAa3aHHBIX IICPHUOJI0B
BPEMCHHU XapaKTECPHUCTHUKY CTOMMOCTHU aKHHﬁ.

IIEPMOJT BPEMEHU XAPAKTEPHCTHUKA CTOUMOCTU AKITUI
A)1-3.09.2012 1) ctoumMOCTb aKLMii JOCTUTIIA MAKCUMyMa

b) 3 -5.09.2012 2) meaneHHbIH pocT

B) 7-9.09.2012 3) meyieHHOE TIaJICHUE

I') 10 —12.09.2012 4) croumocTh akIuii CHayana yrmana, a 3aTeM MOAHSIIACH
B Tabauue noa ka0l OyKBOM yKaKuTe COOTBETCTBYIOIIUMI HOMED.

15.Ha okpyxHocTtu paanyca v 10 g341a touKa B. Otpe3ok AC - quameTp okpyxHocTH, BC =
6. Haiingure AB.

‘ C



16./1ano nBa mummHapa. O0bEM nepBoro nuiauHApa paeH 70. Y BTOpOTO IMIIMHAPA BHICOTA B 3
pa3za OoJbliie, a paJryc OCHOBaHUS B 2 pa3a MEHbIIE, 4eM y niepBoro. Haliaure 06bEM BTOpOTO
UJIMHApPA.

17. IlocTaBbTe B COOTBETCTBHE Ka)KJIOMY HEPABEHCTBY MHOXECTBO €r0 PELICHUII.
HEPABEHCTBA PEHIEHUA

A) 10g2X>01)0<X31
E)10g2x§02)0<x<1
B) log,; x <0 3 x =1

F) 10g0,5X>04) X>1

B tabnuue nox kaxaoi OyKBOH, COOTBETCTBYIOUIECH BEIUYUHE, YKAXKUTE HOMEP €€ BO3MOXKHOTO
3HA4YCHMUS.

18.Mama crapme Brnaga u Komm, Kosns ctapmie Tumbr u Craca, a Onst motaame Biaga u Tumel.
BriGepute yrBepKaeHUS, KOTOPHIE CIEAYIOT U3 MPUBEIEHHBIX TAHHBIX.

1)Bnax mnamame Craca.

2)Omnst mmaame Marmm

3)Crac crapme Ommu.

4)Komns crapme Onm.

B otBeTe ykaxxute HoMepa BRIOpAaHHBIX YTBEPKICHHUH 0€3 MpoOeoB, 3arsIThIX U APYTHX
JIOMOJIHUTEIBHBIX CHMBOJIOB.

19. Cymma kBaapaToB nudp aBy3HadHOTro 4ricyia paBHa 13. Eciu ot 3Toro uncna otHITh 9, TO
MOJIy4YUM YHCIIO0, 3alIMCaHHOE TeMU ke Ludpamu, HO B oOpaTHOM nopsiike. Haliaure yuco.

20.X0341H 10roBOpHIICS ¢ paOOUYMMHU BBIPBITH €MY KOJIOJIEL] C TAKUM YCIIOBUEM: 33 IEPBbI METp
riyOuHbl oH 3amiatut um 4200 pyOreit, a 3a kaxapli cienyomuid Mmetp — Ha 1300 pyOuneit
Oosble, yeM 3a npeapLaynuil. CKoJbKo JeHer OyJeT JOKEH X035 MH pabouuM, eclii OHU
BBIPOIOT KoJsoel riryouno 11 metpo?

III. KOMILJIEKT MATEPUAJIOB JIJ11 OIEHKW OCBOEHUSI YMEHUHA 1
YCBOEHMS 3HAHUI
2.1 OcBoeHME yMEHNUI U YCBOEHUE 3HAHUI:
2.2 3agaHus 17151 IPOBEPKH OCBOEHUS] YMEHUIN U YCBOEHUS 3HAHUH.
Lenu, cogepxkanue u Xoa paboThl, TpeOOBaHUS K OPOPMIICHUIO OTUETa IPUBEICHBI B

MeToan4ecKHX YKa3aHUSIX M0 BBINIOJHEHHIO J1a00pPaTOPHBIX/MIPAKTHYECKHUX PadoT.

1. Tlpakruyeckue 3anstust Nel:

«Apudmernueckue 1eHCTBUS HAJl YUCIaMH, HAXOXKICHUE MPUOIMKEHHBIX 3HAYCHNH BEJIMYMH U
MOTPEUTHOCTEH BBIYUCIEHHH (a0COTIOTHON M OTHOCUTENBHOM), CPaBHEHHE YHCIIOBBIX
BBIPAKEHUN».



2. IIpaktuyeckas padora Ne2 «IIpeoOpa3oBanue cyMMbI, pa3HOCTH B IPOU3BEACHUE
TPUTOHOMETPUUYECKUX (PYHKIIUII»

3. Ipaktuueckas padora Ne3 «IIpocreiinie TPUrOHOMETPUUECKHE YPABHEHNUS U HEPABEHCTBAY
4. Tlpaktuueckas pabora Ned «OOpaTHbIe TPUTOHOMETPUYECKHE (DYHKIMI

5. [IpakTuueckoe 3anatueNeS «IlapannenbHoe TPOSKTUPOBAHNE U €70 CBONCTBAY.

6. ITpaktrueckoe 3anaTre Ne6 « Y01 MEXIy IPIMOM U ILIOCKOCTHION.

7. Ipaktuyeckoe 3austreNe7 «[IpU3HaKK U CBOMCTBA MapasliebHBIX U MEPIIEHUKYIIAPHBIX
IIJIOCKOCTEN.

8. INpaktuueckoe 3ansrue Ne 8 «BBINOIHEHNE PACYETOB C paAMKAIAMMY.

9. IMpakTuueckoe 3ansaTneNe9 «IIpocreiimme nokazareabHble YPaBHEHUS.

10. Ipaxruueckoe 3ansTueNel10 «Ilepexo OT OJHOTO OCHOBAHUS K IPYTOMY».

11. TIpaktuueckoe 3anustueNel 1 «[IpeoOpaszoBanue JOrapuPpMUUECKUX BEIPAKEHUN.

12. TlpaxTuueckoe 3anstueNel2 «Pemenne norapuMUIECKUX YPaBHEHUID.

13. TIpakTuueckoe 3ansTueNel3 «Pemenue norapuGMUIECKUX HEPABEHCTBY.

14. TIpaktuueckoe 3austueNe 14 «Pemienre UppaMOHAIBHBIX YPABHEHHI.

15. TIpaktuueckoe 3anstueNel5 «HaxosxieHre 3HaYEHU T CTENEHEN ¢ pallMOHATBHBIMU
MTOKA3aTEIAMM».

16. Tpaktuueckas pa6ora Nel6 «IlokasarenbHsie, TorapuMUYECKUE, YPABHEHHUS U
HEPABEHCTBaY.

17. [TpakTuueckoe 3anstueNel7 «Paznuyunbie BUIbI MHOTOTPAHHUKOBY.

18. Tpaktuueckoe 3ansaTneNel8y» Ceuenus, pasBepTKH MHOTOTPAHHUKOB. Buibl cUMMeTpHii B
MIPOCTPAHCTBEM.

19. TIpakTnueckoe 3ansTne Ne 19 «BekTopsl. J[eHCTBUS ¢ BEKTOPAME.

20. TIpaktrueckoe 3ansaTue Ne 20 «JIefcTBHA ¢ BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMH.
CkansipHO€ MPOU3BEIEHUE BEKTOPOBY.

21. Tpaktueckoe 3aHsaTHeNe2 1 «YpaBHEHUE OKPYKHOCTH, cepsl, mIockocTH. PaccTosnue
MEXKy TOUKAMM.

22. Tlpaktueckoe 3aHaTHEN22 « BeKTOpHOE ypaBHEHHE MIPAMOI ¥ IIIOCKOCTH.

23. Tlpaktnueckoe 3aHaTneNe23 « IIpemen mocienoBaTeIbHOCTH Y.

24. TIpaxtueckoe 3aHATHEN24 « BeCKOHEUHO YOBIBAIOLIAsi FEOMETPUYECKAs IPOTPECCHUS.
25. TIpaktrueckoe 3anaTHeNe25 « Hccnenosanue pyHKIMH ¢ TOMOIIBIO TPOM3BOTHON.
26. IIpakTueckoe 3aHaTHEN26 «MHTErpan u neppoodpasHas».

27. Tpaktnueckoe 3anaTueNe27 « HTEerpan u neppoodpasHas».

28. IIpaktuueckoe 3anstue No28 « Ilnomane moBepxHocTu. Berunciienue miomane u
00BEMOBY.

29. TIpakTrueckoe 3auaTneNe29 «Kiaccuueckoe onpeielieHue BEPOATHOCTH, CBONCTBA
BEPOSITHOCTEH, TeOpEeMa O CyMME BEPOSITHOCTEM».

KonTpoJsbHbie padoTsI :

Paznen 1.IloBTOpEHHnE
KouTtposabHble paboThbl:

BAPUAHT 1 BAPUAHT 2
1.7 -2x=9-3x 1.7x+10=5x+2
2.11x = 6 + 5(2x — 1) 2.4(3x—-2)+5=9




3.6(2x-3)-3x=2x-4 3.2x-5=7(3x+4)+5
4.4(3x+5)—-5(4x—-3)=3 [4.28-4(3x+2)=5(2x-7)

5.5x-3(4x-1)=7- 5.3x—4(5x+2)—-6(3x-4)
2(7x + 2) =1

6. -56(x—-3)+2Ix=- 6. 7(x—4)+3=3(2x-7)
3,5x+ 10 +Xx-8

Pa3nen 2. MuokecTBa M OTHOIIEHUS
KonTtpoabhbie padorsi: 0

Pa3nen 4. OcHOBBI TPMTOHOMETPHUU

KonTtpoabHas padora

1 BapuanT
Yacre 1
- ) _
1. Beruamcaure:  arcsin (7 )+ 0.5arctg (- \IG )
T T S5z T
nE; HIZ. BHIE. H.I.
) 12 ) 2 ) 12 ) 12
2. Bremumcamre:  arcos (— ﬁ) + arcctg (L)
T 27 T T
1) —; 2) —; 3)) —; 4)- —.
) = ) 3 ) = ) s

3

3. Pemmnure ypaBHEHHE: sin X + = =0

“~

1)(—1)"‘§+:2m:m62; 2)(—1)"%+Mn:mez; 3)(—1)’"(—’"—3’)+m,mez; 4) on.meZ

4. Pemmre ypaBHeHHE: ctg (x+ %Z)=«f§

1)%+m=mez; 2) %+ﬂm=meZ; 3) §+,~zm=mez; 4)—’_":+,~mmez_

“~ “~

= - T
5. Vkaxure VPaABHCHHE. KOTOPOMY COOTEBETICTIEYET PEIICHHE. X = ? +mm.me Z=

Dgetgx=-1; 2)cosx=0; 3) cosx=-1; 4) tgx=1.

Yactb 2

5. Ha KakoM M3 PUCYHKOB TTOKa3aHO PEIleHHE HEPABEHCTBA: COS X <v/37?
1)2)3) 4)

1 [
g

a
NIVARN
6. Pemmte ypaBHenue: 6sin® X + sin X — 1 =0

7. Ipencrasus 105° kak 60° + 45°, eraucnute sin 105°,
Bapmuanr 2




BapuarHm 1

1. PewwuTe ypaBHeHus:

E

yiz 31 =
2
A Vi
EII'II——.—I
sl 2r = -1
) R F-
sl = +=)=—
) 1
FALL—— —E

V3 1

-

BblumcnnTb : arcsin 2 +arcsin (- 2 )

BapuaHm 2

1. PewwuTe ypaBHeHUS:
sSim¥x=0

¥ JI

Il - |

3
2

]

Bbluncnuts : arcsin( - ) +arcsin

Yacth 2

. 1
5. Ha xakoM 13 pUCYHKOB TIOKa3aHO pelIeHre HepaBeHCTBA: SiN X >-. Ha kakom u3 pucyHkoB

. v 2,
MMOKa3aHO PEeIICHUE HepaBeHCTBA: SiN X ET.

3

i

i
I l
e f

N2

4sinx+3=0

=
NN’

6. Pemn
TC
ypaBHEH
ue: C0S?
X -

7.1lpencraBuB 15° kak 45°— 30°, Berumciure cos 15°.

3. Pemire HEpaBEHCTBO
a) Sin x>0,5; 6)cos x<0,5; B) tg X >-3

Pasnea 2. Crepeomerpusi. IIpsiMble 1 IVIOCKOCTH B IPOCTPAHCTBE.

KonTposabHnas padora

Bapmuanr 1
Yacrs 1

1. Touku A, B, C, J] He nexar B oaHO# mockoctu. Moryt i nipsimbie AB u CJ] mepecexatbesi?

OTBET IIOSACHUTE.




2. Otpe3ok AB He nepecekaeT IockocTs o. Yepes Touku A, B u cepenuny M otpeska AB
IIPOBEJIEHBI NTapaljIeNIbHbIE MIPSAMBIE, IEPECEKAIOLNE TUIOCKOCTh O B TOUkax A1, Bi,

M: cooTBercTBeHHO. Haiinure iy otpeska MMu, eciu AA1= 13 cm, BB1 =7 cwm.
Yacrp 2

3. Touka P ne snexwut B mockoctu Tpareruu ABC/] ¢ ocHoBarmsivu AJl u BC. JlokaxwuTe, 94to
npsiMasi, Mpoxosias uepes cepeaunsl oTpe3koB PB u PC, mapaiensHa oCHOBaHUIO Tparnenuu
AJI.(BbIOJIHUTE YepTEXK)

4. lan npssmoyronpHbiid napaienenunes ABCDA1B1C1D;. Halimute nByrpansblii

yrost A B1C1D1, eciii m3BecTHO, uto yetsipexyroabHuK ABCD - kBagpat, AC= 6¢cm., AB1=4 cwm.

Bapuanr 2

Yacrs 1
1. lIpsimeie AB u CJI He nexxat B oHo# muiockoctu. Moryt npsimbie AC u B]l nepecexats?
OTBeT MosiCHUTE.

2. Otpe3ok AB He nepecekaeT TIockocTh o. Yepes Touku A, B u cepennny M otpeska AB
MIPOBEJIEHBI MapalljieNibHbIe MPsAMbIE, IEpeceKatolne IIOCKOCTh o B Toukax A1, By,

M: cootBercTBeHHO. Haitgure mnny otpeska MMy, eciin AA1=3 M, BB1 =17 m.

Yacrsb 2

3. Touka E nHe nexwur B miockocT mapamienorpamvma ABC/I. JlokaxuTe, 9To mpsmas,
npoxosiias yepe3 cepeaunbl oTpe3koB EA u BE, napaimensna ctopone nmapannenorpamma CJI.
(BBITIOJIHUTD YepTEIK)

4. Jlan npsimoyronbHbIN mapamtenenunes ABCDA1B1C1Di1. Haitnure nByrpannbiii yrou

AD1 C 1A1, eciit AC=13 cm, DC=5 cMm, AA1=12 cm.

Pa3nen Ne8
Crenenn. Jlorapudgmbl. YpaBHeHusi 1 HepaBeHcTBa. DyHKIMH.
KonTpoasHnasi padora

Bapuanrt 1
3adaHue 1. Belunucnutb

1 2
{4 Far

6) %1z+4x§x%12—4£;

i\gg-ﬁ-?] =
3) ".5 )
7-4 xgl 7+443

a) T+4y3 7-43

3a0aHue 2. Ynpocmumeo 8bipaxceHue u Halimu e2o 3Ha4YyeHue



5
o) a’c’ npu a=7, c=3
3adaHue 3. V136aBUTLCSA OT MppaLMoHanNbHOCTM B 3HaMeHaTene
5 3ve 5-v3
a) 213 ;) VorD;m) 5413 ;

6 &

2 BapUaHT

3a0aHue 1. Bblumcauntb

- 3 1 -2
83+362_|_| 3
a) 81|
6) V10+2v17 x10-217 .
':‘-.?I—L_I] =
2) V7 )
8—4'-.§| 8+41§

d) 8+4y3 8-4y3

3apaHue 2. yI'IpOCTVITb Bblpa>KeHne n HaWTW ero 3HadeHne

31
B+ b
3
a) v npu b=3
T2 27
acva’c
17
5
6) a’c npu a=9, c¢=2

Paznen 9 Mokasarennnas ¢ynxkuus
KonTposabHnas padora

BapuaHT 1 BapuaHT 2.
|. PewumnTte ypaBHeHuUS:

1. 2*° =32 1. 5% =25

2 5*+8=9 o 3¥* =1

3 3X+2_ 3X:72 3 2X+2+2X :5



4. 25-6-5"+5=0 4.

9*-6-3"- 27=0

T ) g (15=2)" =
Pa3znen 10 Norapudmuyeckas dpyHKums
KonTpouabHnas pabora

Bapnanr 1 Bapuanr 2

1. Boruuciuts: 1) log, 16; 2) 5403
2

3) log,135-1log , 20+ 2log , 6

2. Haiitu o0Gnactpb onpenenenus QyHKIUH y =

logs (x* — 13x + 12)

3. Pemnre ypaBuenwue: a) logs(2x — 1) = 2

0) log2(x - 2) +logz x =3 B)
log? x+3log, x+2=0
2 2

4. PemmTe HEpPABEHCTBO U YKAXKHUTE BCE €TI0

uensie permerns 10gsx > logs(5 — x)

5. Pemnte HEpaBeHCTBO: @)  log, (x —5) > -1
3

0) log,(x—2)+log,(x—8) <2

1 1 2Iogl7
1.Beruuciouts: 1) log,—; 2)| = P
3) log, 56+ 2log,12—log, 63
2. HaiiTu o6nacte onpeneneHuss GyHKINU Y =
lg (-x2 — 5x + 14)
3. Pemure ypaBuenue: a) l0ga(2x + 3) = 3;
0) logs(x - 8) + logzs x =2 B)
log;, x+log,,x—6=0
4. PemmTe HEpaBEHCTBO U YKAaXKUTE BCE €T0
TeJIbIe PEIICHHUS
log,(2x+3) < log,(3x—2)

7 7

5. Pemure HepaBenctBo: a)  log.(x—3) < 2;

0) log,(x-35)+log,(x-2) <1

Pa3nen 6. MuororpanHuky u TeJia BpalleHus .

KonTpoabHasi padora « MHOrOrpaHHUKH M KPYTJible TeJa»

BapuanT 1

Nel. OcHoBaHuE NPSIMOI IPU3MBI —
MPSIMOYTOJIbHBIA TPEYTOJIBHUK € KaTeTaMu 6 1
8 cMm. HaiinuTe muomans NoaHON NOBEPXHOCTH
MIPU3MBI, €CJIN ee HaubouIbIIas O0KOBas rpaHb
— KBaJpar.

Ne2. BokoBoe peOpo npaBUIIbHOM
YETBIPEXYTOJIbHOM MUPaMUbl PAaBHO 4 ¢M U
00pasyeT ¢ IIOCKOCThI0 OCHOBAHUS ITUPAMU/IbI
yron 45°. a) Haiinure BbIcOTY mupamMuspbl. 6)
Haiigure nnomaas O0KOBOW MOBEPXHOCTH
nupamuabl. B) Haliaure mutomans momHoH
MIOBEPXHOCTH MTUPAMMJIBI.

Bapuant 2

Nel. OcHoBaHue npsAMON MPU3MBI —
MPSIMOYTOJIBHBIA TPEYTOJIBHUK C TUIIOTEHY301
13cm u karetoMm 12 cm. Haitoure nmomans
MIOJIHOM NMOBEPXHOCTH IIPU3MBI, ECIIU €€
HauMeHbII1ast 00KOBas rpaHb — KBapar.

Ne2. BbicoTa npaBHIIBHOM YETBHIPEXYTOJIBHON

mupamue! paBHa V 6 cm, a 6okoBoe pebpo

HAKJIOHEHO K IJIOCKOCTH OCHOBaHMS MO/
yrinom 60°. a) Haitnute 60k0oBOE pedpo
nupamubl. 6) Haiinure momaas O0KoBoi
NIOBEPXHOCTHU MUpamMubl. B) Haliaure
TUTONIA/Th TTOJTHOM MOBEPXHOCTH ITHUPAMUIBI.




Bapuanr 1
Yacrtp 1
1.0ceBoe ceueHne NMIMHIPA — KBApaT, IUaroHainb Kotoporo 4 cm. Haitaure momans 60koBO#
MMOBEPXHOCTH IIWIHH]IPA.

2. Pagnyc ocHOBaHUS KOHYca paBeH 6 cM, a o0pa3yromiasi HAKJIOHEHA K TNIOCKOCTH OCHOBAHHS
nox yriiom 60°. Haitaure miomanb ceueHus, MpoXo IsIero Yepe3 1Be 00pas3yrolue, yroi
MEXAY KOTOPBIMU paBeH 45° 1 miioab OOKOBOM MOBEPXHOCTH KOHYCA.

Yactpb 2

3. JlnameTp mapa pasen d. Uepes koHelr AuamMeTpa MpoBeIeHa MII0CKOCTh MO yriioM 45° K
Hemy. Haiigure momaas cedeHus mapa 3TOM MI0CKOCTHIO.

4. B iunuHape npoBeeHa MI0CKOCTh, MapalljiesibHas OCH U OTCEKaloasi OT OKPY>KHOCTH
ocHoBaHMs ayry B 90°. Jlnaronans ceuenus paBHa 10 cm u ynaneHa ot ocu Ha 4 cM. Haiinure
ouaab OOKOBOM MOBEPXHOCTH IIMJIMHAPA.

Bapmuanr 2
Yacrtp 1
1. OceBoe ceueHue MIIMHAPA — KBAIpaT, IO b OCHOBAHUS ITMJIMH]IpA paBHA48 cM?.
Haiinure momaas 60KOBOM MOBEPXHOCTH MIIMHIPA.

2. BoicoTa KOHYyca paBHa 6 cM, yroj Ipu BepIIMHE 0ceBOro ceyeHus paseH 90°. Halinure
TIJIOIA b CEYCHUSI, TIPOXOIAIIETO Yepe3 ABe 00pasyrolue, yroa MeX 1y KOTOpsIMH paBeH 30° u
onaab OOKOBOM MOBEPXHOCTH KOHYCA.

Yacrn 2

3. [Inomanp ceyeHus mapa mIoCKOCThIO, TPOBEJACHHON Yepe3 KOHEIN JuaMeTpa 1o yriaom 30° k
HeMmy, paBHa cM2. Haiinure nuamerp mapa.

4. Yepes BepIIrHy KOHycCa IPOBEICHA IIOCKOCTh, MepeceKaroIias OCHOBaHUE TI0 XOp/ie, JJIMHA
KOTOpPO# paBHa 3 cMm, U craruBaronieit ayry 120°. [1mockocTs ceueHus coCTaBIseT C MIOCKOCThIO
ocHoBaHus yroi 45°. Haliaure miomiaas 60KOBOM MOBEPXHOCTH KOHYCA.

Pa3nen 3 . KoopaunaThl H BeKTOPbI




BapwuaHT 1

1. [laHbl BEKTOPLI a {2;-4;3}n b {-3; 1;
1} Hangute koopauHaTbl BeKTOpa c=03a -2
b

2. NaHbl BekTOpbl @ {1;-2;0}, & {3;-6;0}u <
{0; -3; 4}.

Hangute koopguHaTbl BeKTOpa

3. Hangute 3HayeHnss m u i, npu KOTOpPbIX
BekTopbl @ {-6;m; 1} n & {m; 16; -2} 6yayT
KONNUHeapHbIMMU.

4. TpeyronbHuka ABC 3agaH koopauHaTamu
ceounx BepinH A(1;5;3), B(-1;-3;9), C(3;-2;6) a)
OnpegenuTtb BUA TpeyronbHuka; 6) HamTm
koopauHatbl K- cepeanHbl AB u annHy CK

BapuaHT 2

1. laHbl BEKTOPDI a {1;,-3;1}m b {-1; 2;
2}. Havu:u/lTe KOOpAWHaTbl BEeKTopa c=.07a -
0,015 .

2. [aHbl BekTopbl @ {2;4; -6}, & {-3;1;0}u <
{3; 0; -1}

- 1~ - -
p=-—a+2b-c
Hangute koopauHaTbl BeKTopa

3. Hangute 3HayeHnsa m u 1, Npu KOTOPbIX
BekTopbl @ {-4; m; 2} n b {2;-6; n} 6yoyT
KONNMHeapHbIMMU.

4 TpeyronbHuka ABC 3agaH koopamMHaTamu
ceounx BepLlvH A(-1;5;3), B(7;-1;3), C(3;-2;6) a)
OnpepnenuTb BUA TpeyronbHuka; 6) Hantu
koopanHaTbl Toukn M - cepegmHbl CA 1 anvHy
BM

Pa3zges Neb5 Hauana maremaTHyeckoro anajmsa

KontpoJubHas padora no reme «IlponzBognast pyHkumm».

Bapmuanr 1

Yacts 1

Bapuant Ne 1
1) Haittu mpow3BoaHbIe (DYHKIIHIA:

1 X °
D3IX*——=:2)| =+7 | ;
o a5
2) HaiiTu 3HaueHne npor3BoAHON (DyHKIIUM
(X) B TOUKE Xo, eciu f (X) =1-63/X; X, =8.

3) Hamucath ypaBHEHHE KacaTelbHOW K
rpaduxy ¢ynkmuu f(Xx) =sin X—-3x+2 B
TOUkKe ¢ abcruccoil Xo=10

4*) HaiiTi 3Ha4eHUS X , IPU KOTOPBIX
3HAYCHUS IPOU3BOTHON (PYHKIIUU

X+1
f(x)=
) x?+3

IOJIOKHUTCIIbHBI.

Bapuant Ne 2
1) Haiitu mpousBoaHbIC (YHKIIHNA:

1)22x° —iz; 2)(4-3x)"; 3)e*sin x; 4)ﬂ
X In x
f

2) Haiitu 3nauenue npousBoanoi pyukuuu f

1 1
Y. ==

NERaS
3) Hamucare ypaBHEHHE KacaTeIbHOU K
rpaduxy dyukmuu f(x) =4x-sin x+1 B
TOYKe ¢ abcouccoil xo=10

4*) HaiiTu 3Hau€HHs X , IPU KOTOPBIX
3HAUEHUS TPOU3BOJHON (YHKIIHH

1-x
f(x)=
) X?+8

(X) B TOUKE Xo, eciu f(X)=2—

OTpULATCIIbHBI.

- 3sin XsaBnsgercs

* dx
I

2. okaxwuTe, uto F(X) =

3.Bpruncnure UHTErpait:

nepsoo6pasHoit as f(x) =4x® - 3cos x

4.BblYycIuTe MIOMAbL (GUIyphl, OrpaHUYeHHOM mHuaMu: y=1- x3, y =0 (och Ox),x = -1.




Yacte 2

1
) ) Y EoX NN
5.Haiitu muiiomaap Gpurypsel, orpaHiYeHHON TPSIMOA 2 uomBueR Y TVX,
Bapmuanr 2
Yacrs 1

2. Jlokaxxure, uto F(x) = X5 + cos x sBisieTcst nepBooOpazHoit s f(x) = 5x4 — sin x.

27
dx

3 2
3.Beruncnure uHTErpan: o0 VX
4 Brranciute miomans GUIyphl, OrpaHHYeHHOH TMHIAME: y=2- X, ¥ =0 (ock Ox),x = -1, x = 0.
Yacrs 2

2 -

5.Haiitu rutomans GUrypsl, orpaHUuYeHHON npsiMoit Y — < = X nuanen Y =X 4 ocpio

abcmuce.
Paznen 6 . O6beM MHOTOTPAHHUKOB U TeJl BPallleHUsl
KonTtpoJbnbie padorsi: 0

Pasznesn 11. JjieMeHTHI TEOPHUsi BEPOSITHOCTEH U MATEMATHYECKON CTATHCTUKH
KonTtpoJbHbie padorsi: 0

Pa3znen 12 ypaBHeHUs1 HepaBeHCTBA
Konrtpoannas padora PelleHne noKkasaTeibHbIX YPaBHEHU N HEPABEHCTB

Bapuant M2 1 Bapuant Mg 2 Bapuagt M2 3 Bapuagt Mo 4
1 44x—1?_64 1 25x—4_16 1. l x_].:g 1. E x: E ’

: - : - 3 9 4
Cirmer 5. Orper 1.6, OreeT: —1. OreeT —2,5.

x+1 x-1 __ r+l  ox-d
232 0" g 23" po. 37 oo %3'?_1_‘_5'? =152 %5 _35 = 620
OteeT: —1. OreeT: O TEET L TEET 2
ax L _ . dx _ ox -
OteeT: 1 OTEET: 2. TEET TEET
x _ " F}

4 ¥ _ 15 4 647 = g 4. {3'5 oy =78 4, {2 +2t =12

Clzx4w=5 1z =2 ST =Gy =14 r—y=1

) 50 3 1z 4 .
OTEET: [2 =F —$] OTEET: [ﬂ — E] Oteet: (2, 3). Oreet: (3 2).
1y R 5. 0,677 21 5. 57 <25
5.1 = < 25 5 | = _ ) ) Oreer: [—C0, 3.
[5] [8] >[32] OTEET: [—3, 0]. I: :J

O : D5

EeT (09 5) OTEET: [l 3].

3
A 11 KontponbHas padota «Jlorapupmuueckue A 11 KontponpHas pabota
YPaBHEHUS U HEPABEHCTBA» «Jlorapupmuueckue ypaBHEHUS U
HCPAaBCHCTBa»
Bapmuanr 1.
Pemnre ypaBHeHue: Bapuanr 2.




PemmTe HepaBeHCTBO:

log 3{_13‘ —1r+27j=2 Pemute ypaBHEeHHE:

i‘D‘E 1{}:: + -.-'!.1’_5}: il}g T{ﬁi._‘x:_ Ex} ;{}g l[?i_ e 31': _i

LN I

fog,ix-2i+log,in+ 2} =logi2r—1}

og, [~ +5x+7)=log,i10v—7)

fog . (3x 1)< 2 logix+di+log,lr—Yi=log i7—xt

i:}g:: 5+ 3log % < -2 Pemmi HEPaBEHCTBO:
: E : log s —z-l
fog,, 2 %0 C
. fogix > dlog. v -3
i"‘}g '_'-.=:—12 =0

CrapToBasi IMAarHOCTHKA MOATOTOBKH 00y4aIOIIHXCA 32 KYPC OCHOBHOTO 0011Iero
o0pa3oBaHus MO NMpeIMeTy MaTeMaTHKAa

BxoaHas KoHTposIbHAs paboTa MPOBOIUTCS C IIEITTHIO MPOBEPKH OCBOCHUS 00YJaAIOIIIMHCS
coJiep;kaHus obpa3zoBaHus 1o MaTematuke. @opmMa paboThl 0OecrieunBaeT MOJHOTY MTPOBEPKH 3a
CUeT BKIIFOUEHHSI 3a/IaHHH, COCTABJICHHBIX HA MaTeprale OCHOBHBIX Pa3/IeNOB TpeaMeTa
«MareMaTikay B IIKOJIE: YpaBHEHHS, HEpAaBEHCTBA, CTETICHH, JCUCTBUS C JCHCTBUTEITLHBIMU
YucllaMU, POIIEHTHI, rpa@uKu d5eMeHTapHbIX GyHKIHi, TeopeMa [Tudaropa. Kontponbhas
paboTa BKITIOYAET 33aHUs JIBYX YPOBHEH: 0a30BOTO U MOBBIIICHHOTO, KOTOPHIE MPEICTABIICHBI B
BHJIC TECTOB, YTO TIO3BOJISIET KOHTPOJIMPOBATH PE3yJIbTaT.

[Tpu BBIMOJIHEHNN 3aAaHMI 0a30BOTO YpOBHS (YacTh 1) 00ydarommuecst T0HKHBI
IIPOJEMOHCTPUPOBATH ONPEACICHHYI CHCTEMHOCTh 3HAHUHU, YMEHUE M0JIb30BATHCS
MaTeMaTU4YEeCKUMU TEPMUHAMU, PACIIO3HABATh 3aJJaHUs. DTHU 3a1aHUS COCTABIISIOT HE MEHEE
70% Bceii pabOTHI.

3ajaHue 4acTH 2 HaNpaBJIEHO Ha IIPOBEPKY BJIAZICHUS MAaTEpUAJIOM Ha MOBBILIEHHOM

ypoBHe. Taxxe B paboTe MPOBEPSIFOTCS BEIUNCIUTEIbHBIC HABBIKU.

JU1s O Ty4€eHUs MOJI0KUTEJIBHOTO pe3ysibTaTa 00ydaroieMycst JOCTaTOYHO BBIIOJHUTD 3aJaHUs
0a30BOT0O YPOBHSI.

Bpemsi Ha BbINOJIHEHHE PA0OTHI 45 MUHYT.

Bxoanasi KOHTpoOJLHAsI padoTa

1 BapuanT
Yacrbl
1. Pemuth ypaBHenue x (x - 5) =-4
2. Pemnre HepaBeHCTBO 6x — 3 < - 17 — (- x — 5)
3. Beruucauts 62,04-(9,18:3,4+3,7)- 2,1

4. PewnTb HepaseHcTBo 3 —5- (2x+4) > 7 — 2x

5) YnpocTtutb BblpaxkeHune

2 5 6 2
x3. X3 y7 y3
a)w 1 6)% - 1
X5 x3 y7 y6

4.Hpe,Z[CTaBI/ITB B BUJE CTCIICHU U HAWTH 3HAUYCHUE BBIPAXKCHUA IIpU A = 6.




Yacts 2
5. IlocTpouts rpaduk GyHKIHH y = 2x + 1.
6. B nmpsiMoyronsHOM TpeyrojbHUKE TUIIOTEHY3a paBHa 10 cM, a oauH u3 kateToB 6 cM. Halitu
BTOPOM KaTer.

Yacts 2
7. bank BbITIauMBaeT €KerogHo 8% oT cyMMBbI BKiIaga. Kakoil ctaneT cymma 4yepes roj, eciiu
NepBOHAYAIbHBIN BKJIaa cocTaisin 7600 pyoiieit?

2 BapuaHT

1. Pemiuth ypaBuenue x (x - 4) =- 3
2. Pemte HepaBeHCTBO 5 * (x +4) <2 - (4x —5)

3. Beruucants . 2,1-(3,9-2,8-26,6):3,2;
4 pewnTb HepaBeHcTBO 10x — 3 (4 — 2x) > 16 + 20x

=

i
L a—1 —2 -
5 BblMUCIUTBL 8727+ 3 817

Yacrts 2
5. IlocTpouth Tpaduk GyHKIHH y = - 2x + 1.

6. B npsiIMOyroJIbHOM TpeyrojibHUKE TUnoTeHy3a paBHa 10 cM, a oquH 13 karetoB 8 cMm. Halitu
BTOPOM KaTer.

7. baHK BbIIIIaUMBAET €KEerogHo 8% OT CyMMBI BKJIaJa. Kakoil cTaHeT cymma 4yepes rof, eciiu
TepBOHAYATBHBIN BKJIaa cocTaBisia 8600 pyosteit?

Hrorosasi kouTpoJbHas padora (1 kypc,1- cemectp)

1 BapuaHT

YNpocTuTe BblpaXXeHue:

1, (int+cost)”

A) 1-sin2; B) cos’t  :B) 1+2sintcost

2.Pemvte ypaBHEHHE:

A) 3 sin?x-5sin x-2=0; B) 2 sin?x+3 cos x=0

3.Pemmute ypaBHeHue:

A) sin?x +sin x cos x=0; B) sin?x+2sin X cos X -3 cos?x=0

B) 5 sin 2x -14 sin X cos X-3 €0s?x=2

4. ano: ABCD — pomb,

AC =12 cm, BD =16 cwm.

Hantun: Pascp

5. bokoBble CTOPOHbI TpeyrosibHMKa paBHbl 30 cM 1 25 cMm. Hangute BbICOTY

TpeyronbHuKa, ONyLLEHHYIO HAa OCHOBaHWe, paBHa: a) 25 cm.
2-BapuaHT

1.¥YnpocTute BeIpaKeHHE:
1-sin?t 1- 2sintcost

A) l-COSZt; E) COSzt ,B) (COSt- sin f)z

2.Pemmure ypaBHeHHe:

A) 4 sin®x+11 sin x-3=0; B) 5cos?x +6 sin x-6=0
3.Pemmre ypaBHeHUS:

A)sin®x=3 sin x cos x; B) sin?x-4sin X cos X +3 cos*x=0
B) 3 sin 2x —sin X cos x=2



4. [1Be CTOPOHbI NPSIMOYrofibHOrO TpeyrosribHUKa paBHbl 6 cM 1 8 cM. HanTtu TpeTbio
CTOPOHY.
5. BokoBble CTOPOHBI TpeyrornbHuKa pasHbl 30 cM 1 25 cMm. Hangute BbicOTy
TpeyrorbHuKa, OnyLLEeHHY Ha OCHoBaHue, pasHa: a) 11 cm.

Hrorosasi koHTposbHasA padora (2 Kypc.)

1 BapuaHT
7

1.Berunciure: A) logs12+ loge3; B) logs7- logs 9
2.HaiiuTe 9ucio X 1o ero Jiorapudmy:

A) log2 x =logz2 72 —log2 9; B) Ig x=2 1g 7-3 1g3+Ig 8
3.Pemute ypaBHeHue:

A) logs X =10gs 2 + loga 7; B) loge12+logs x=l0gs 24

4. HaiimuTe HAMMEHBIIYIO BHICOTY TPEYTOJIbHUKA CO CTOPOHAMMU:
25 29

a)5,5,6,6) 6, 6,6.
5.13BectHO, uTo lim f(X)=-3. Beruucaure: A) lim 6 f(x); b) lim (0,41(x))
2 BapuaHT
1.Beranciure: A) log 262+ l0g26 13; B) 10g215- 109230
2.HawiguTe 9ucio X 1o ero jgorapudmy:
1
A) log7 x = logz 14 — log7 98; B) Ig x=2 Ig 3+ Ig6- 2 1g 9
3.Pemmre ypaBHEeHueE:
A) loge X = loge 5 + logg 6; B) logs13+logs x=logs 39
4. HaiigyTe HAMMEHBIITYIO BBICOTY TPEYTrOJIbHUKA CO CTOPOHAMHU
12
a)17, 65, 80; 6)13, 37 13 | 47-13
5.13BectHO, uTo liM f(X)=-3.BbIunciure:
A) lim 12 f(x); B) lim (0,8f(x))



