[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: Monos AHatonuit Hukonaesuy

p Ipunoocenue 9.3.7.
O/DKHOCTb: INPEKTOP OHOILIIICC3
[Jlata nognucanus: 08.07.2025 13:29:58 3402.01
YHUKanbHbIA MPOrpaMMHbIA KNt cneyuaiorHocmu 34.Uz.

1e0c38dccOaee73ceele5c09c1d5873fc7497bc8 Cecmpunckoe Oeno

®OH/I OHEHOYHbIX CPEIACTB
OCHOBHOM npodeccMOHAIBbHOI 00pa30BaTEILHON NMPOrPaAMMbI
/mporpaMMsl OATOTOBKH CIEHAJHMCTOB CpeHero 38eHa no cnenuajboctu CIIO
34.02.01. CecTpuHCKOe 1€J10

6 moMm uucie adanmuposannsvle 0,11 00yueHus UHEAIUO08
U 1Y C 02PAHUYUEHHBIMU 603MONCHOCHAMU 300P08bA

OVII. 07 MATEMATI/IKAl

1 kype

Kpamuduxauus: meouyunckas cecmpa/ meouyurckuil 6pam
[Iporpamma noAroToBKU: 6a3zo6as

®dopma 00yueHUs: ouHas

I'ox maugana noarorosku mmo YII: 2025

O6pazoBarenbubiit crangapt (OI'OC): Ne 527 om 04.07.2022

@DoH/1 OLIEHOYHBIX CPEJICTB
npenooasameb 8vicuiell KearugurayuoHuou kameeopuu, bakuposa A.A.

Openoypr

! ®ompg ONCHOYHEIX CPENCTB NOMICKHT EKErOJHOH AKTYalH3alMM B COCTABE OCHOBHOM IMpOheCCHOHAILHON 0Gpa3oBaTEIbHOI
[POrPaMMBbI/IIPOrPaMMBbI IIOATOTOBKH ClieLHAIKCTOB cpeanero 3seHa (OIICIIO/MITICCS).



Conepxanue

1. ITACIIOPT ®OHJA OLEHOYHbLIX CPEJICTB
2. PE3VJIBTATBI OCBOEHUA YUYEBHOI'O ITPEAMETA, ITO/UIEXKAILME [TPOBEPKE
3. OHEHKA OCBOEHMA YUYEBHOI'O IIPE/IMETA:
3.1. ®OPMbI 1 METO/JIbI OLIEHMBAHW
3.2. KOOUPHUKATOP OHEHOYHBIX CPEACTB
4. SAJAHUA U OUEHKNW OCBOEHUA ITPEAMETA

7
26
26
41
42



1. ITacniopT oHIa OLIEHOYHBIX CPEACTB

®DOoH/T OIEHOYHBIX CPEICTB (6 MoM uucie adanmuposarHvle OJisi 0OYUeHUs: UHBAIUO08 U JTUY C
02PAHUYEHHBIMU 803MOJICHOCMAMU 300po6bs) yuebnoro npeamera OVII 07. Matematuka MOTYyT OBITH
WCIIOJIb30BaHbl MPHU Pa3IMYHBIX 00Pa30BATENbHBIX TEXHOJOTHSX, B TOM YHCJIE U MPH JUCTAHIIMOHHBIX
00pazoBaTeIbHBIX TEXHOJIOTUSX / 3JIEKTPOHHOM O0Y4YEHUH.

B pesynbpraTe ocBoeHus ydyebnoro mpeamera OVYII 07. Marematuka (6azosas noozcomoska)
oOyyaromuiics nomxen obaanath npeaycmotpeHHsIMH OI'OC no cnenmansaoct 34.02.01 Cectpunckoe
JIeNIO CIEAYIOIIUMU 3HAHUSIMH, YMEHUSMHU, KOTOpble (OPMUPYIOT NMPOQPecCUOHANbHBIE KOMIETEHIIUU, U
OOIIMMHU KOMIETECHIIUSAMH, & TAK)KE JTMYHOCTHBIMU Pe3yJIbTaTaMH, OCBAUBAEMBIMHU B paMKaX MPOTPAMMBI
BOCIUTAHUS:

B pesynprate ocBoenus yueOHoro mpenmera OVYII 07 Maremarnka OOyYarOIIUNCS TOJDKEH
obnanate npeaycMmoTpeHHbIME PI'OC 1o BceM cnenuanbHOCTIM CIEAYIOUUMH YMEHUSMU, 3HAHUSMU

Auredpa

yMeThb:

Vi- BBINONHATH apUPMETHUYECKHE JICHCTBHSA, cOdYeTass yCTHBIE W THCHMEHHBIE MPUEMBI,
MIPUMEHEHHE BBIYMCIUTENbHBIX YCTPOICTB; HAXOAUTh 3HAYCHHsI KOPHS HATypalIbHOW CTENEHH, CTETICHH C
palMoHaNBHBIM  TTOKa3aTeneM, Jiorapupma, HCIONb3YS MpPH HEOOXOJUMOCTH BBIYUCIUTEIHHBIE
yCTPOICTBA; MOJIb30BATHCS OIICHKOM U MPUKUAKON MPH MPAKTUYECKUX pacyeTax;

VY- MIPOBOAXTH N0 M3BECTHBIM (pOpMyJIaM U IpaBUIIaM NMPeoOpa3oBaHus OyKBEHHBIX BBIPAKCHUH,
BKJIIOYAIOIIUX CTENEHH, PAJAUKAIIbI, Torapu(Mbl U TPUTOHOMETPUYECKUE PYHKIINU;

V3- BBIUUCIATH 3HAYCHHS YHCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYIIECTBISII HEOOXOIUMBIE
MOJICTAHOBKY U MpeoOpa3oBaHus;

UCIOJNB30BAaTh MPUOOpPETEHHBIE 3HAHUS W yMEHUS B MPAKTHYECKOH JCATEIbHOCTH U
MOBCETHEBHOM >KU3HU IS

- IPaKTUYECKUX pacueToB 1o (Gopmyiiam, BKIOYas (GOpMyIbl, COIEpKaAIIUe CTENICHH, PaJUKaIb,
JorapuMbl U TPUTOHOMETpUYECKHE (PYHKIIMU, UCTIONB3YS IPU HEOOXOIUMOCTH CIIPaBOYHbIE MAaTEPHUAIIbI
Y MPOCTEUIIINE BBIYUCIUTENBHBIE YCTPOKCTBA.

DYyHKUMH U TPapuKU

yMeTh:

V4~ onpenensaTh 3HaU€HUE (PYHKIMU M0 3HAYSHHUIO apryMEHTa IIPU pa3IMYHbIX CIIOCO0axX 3adaHus
byHKINH;

VY5- cTpoUTh rpaduKy N3y4yeHHBIX (QYHKIMH;

VY- onuceiBaTh 1o rpaduKy mOBeIEeHUE M CBOMCTBA (PYHKIUH, HAXOAUTH MO IpaduKy (yHKIUU
HauOoJIbIINE U HAUMEHBIIINE 3HAYCHMUS;

VY- pemiate ypaBHEHUs, IPOCTEHIINE CUCTEMBl YPAaBHEHUH, HCIONb3ys CBOMCTBA QYHKIUN U UX
rpauKoB;

WCTIOJB30BAaTh MPHUOOpPETEHHBIE 3HAHUS W yMEHUS B MPAKTHYECKOH JCATEIbHOCTH U
MIOBCEIHEBHOM KU3HU JUIS:

- OINHCAHWs C MOMOIIBI0 (QYHKIWN pa3IMYHBIX 3aBUCHUMOCTEH, MPEICTABICHUS UX TpadUUeCcKH,
MHTEpHpeTauy rpaguKoB.

Hauana maTeMaTH4eCKOro aHaIn3a

yMeTh:

Vg- BBIUHCIATH TIPOM3BOJHBIE U TMEPBOOOPA3HBIE DIIEMEHTAPHBIX (QYHKIUH, WCIIONB3Ys
CIPaBOYHBIE MAaTEPUAIIbI;

VY- uccrnenoBarb B IpoCTeHIINX cayyasx QyHKIHUH HA MOHOTOHHOCTh, HAXOJUTh HaUOOJbIINE U
HaUMEHbIINE 3HAa4YeHUs (YHKIMHA, CTPOUTh TpadUKd MHOTOUICHOB M MPOCTEHIINX 3JIEMEHTapHBIX
(GYHKINH € UCTIONB30BaHUEM allllapaTa MaTeMaTHIECKOTO aHAIIN3a,

V10~ BBIYHUCIATH TUIOIMIAM C UCIIOJIb30BAaHHEM IEPBOOOPA3HOI;

WCTOJNB30BaTh MPHUOOPETEHHBIE 3HAHWUS W yMEHUS B MPAKTHYECKOH JCSATEIbHOCTH U
IIOBCEIHEBHOM KU3HU JUIA:

- pelleHUs MPHUKIATHBIX 3a7ad, B TOM YHCJIE COLHUAIbHO-DKOHOMUYECKHMX U (U3NYECKUX, Ha
HanOOoJbIINE M HAUMEHBIINE 3HAYCHUS, Ha HAXOXKICHUE CKOPOCTH U YCKOPEHUSI.



YpaBHeHHS U HEPABEHCTBA

yMeTh:

VYi1- pemaTts panroHaNbHBIE, TTOKAa3aTeNIbHBIC W JIOTapU(PMUYESCKHE YPAaBHCHHSI M HEPABEHCTBA,
MPOCTEUIINE UPPALIMOHATIbHBIE U TPUTOHOMETPUUYECKNE YPABHEHUS, UX CUCTEMBI ;

V12- cOCTaBIATh ypaBHEHUSI U HEPABEHCTBA 110 YCIOBUIO 3a/a4H;

V13- UCHonp30BaTh Uil NMPUOIMKEHHOTO pEIICHUS YpaBHEHUH U HEPaBEHCTB TIpaduyeckuit
METO/;

V14- u300pakaTh Ha KOOPAMHATHON TIJIOCKOCTH MHOYECTBA PEIICHUM MPOCTEHIINX YPAaBHEHHH U
UX CUCTEM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JIEATEIbHOCTH U
[MOBCEHEBHOM KU3HHU IS

- IOCTPOCHMS U UCCIIEJOBAHUS IPOCTEUIINX MATEMAaTUYECKUX MOJIEIICH.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH  TEOPUHU BEPOSITHOCTEM

yMeTh:

Vi5- pemars mnpocTeilre KOMOWHATOPHBIE 3aJadyd METOAOM Tiepebopa, a Takke ¢
HCIOJIb30BaHUEM M3BECTHBIX (hOPMYIL;

V16~ BBIUUCIATH B MPOCTEHIIMX CIydasX BEPOSTHOCTH COOBITUH HA OCHOBE TMOJICYETa YMCIIA
HCXO/IOB;

WCIIONB30BaTh MPHUOOPETECHHBIE 3HAHUS M YMEHUS B TMPAKTUYECKOM JIEATENBHOCTH U
MMOBCETHEBHOM XKU3HM IS

- aHaJIM3a peajbHBIX YMCIOBBIX JaHHBIX, TPEICTABICHHBIX B BUJIC AHArPaMM, T'paduKoB;

- aHanu3a MHPOPMAIIUHU CTATUCTHUECKOTO XapaKkTepa.

I'eomerpus

yMeTh:

Vi7- pacmo3HaBaTh Ha UYEPTEkKaX M MOJEISX IMPOCTPAHCTBEHHBIE (HDOPMBI; COOTHOCHTH
TpeXMepHbIe OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMHU;

Vg - OMUCHIBaTh B3aMMHOE PACIIOJIOKEHUE TIPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTBA;

VY 19- aHANM3UPOBATH B MPOCTEUIINX CIYyYasiX B3aMMHOE PacoIoKeHHe 00BEKTOB B MPOCTPAHCTBE;

V20~ 1300pakaTb OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIE TEJA; BBITOJIHSITH YEPTEKHU MO YCIOBHUIM
3a/1a4;

VY21- CTpOUTH MPOCTEHIITNE CeUCHUsI KyOa, TPU3MBI U TUPAMUJIHI ;

Vo- pemarb MJIaHUMETPUYECKUE W NPOCTEUIINE CTEPEOMETPUYECKHE 3aJla4yd Ha HAXO0XKJICHHE
F€OMETPUUYECKHUX BEJIMYUH (JIJIUH, YIJIOB, IJI0MIaeH, 00bEMOB);

VY 23- UCMIONB30BATh MPHU PEUICHUH CTEPEOMETPUUECKUX 3a/1au TUIaHUMEeTpUudecKre hakThl U
METO/IbI;

V24~ IPOBOANTD J1I0KA3ATENbHBIE PACCYKIEHUS B XOJ€ pEUICHUs 3a/1a4;

WCIIONBb30BaTh MPHOOPETEHHBIE 3HAHUS HM YMEHUS B TMPAKTUYECKON JIEATETHHOCTH U
MMOBCETHEBHOMN XKU3HM IS

Vo5- wmccnenoBaHus (MOJSIHPOBAHUSI) HECIOKHBIX MMPAKTUUYECKUX CHUTYyalldid Ha OCHOBE
U3YyYEHHBIX (popMyI U CBOMCTB (uUryp;

Vo6~ BBIUUCIICHUST 00BEMOB U TIJIOMIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MPHU PEIICHUU
MPAKTUYECKHX 3a]1a4, UCTIOIb3Ys MPU HEOOXOJMMOCTH CIPABOYHUKH U BHIYUCIUTENLHBIE YCTPOICTBA.

3HATD.

31- 3HaUEHHE MAaTEMaTUYECKON HAYKH JUIsl peIIeHUs 3a7a4, BOZHUKAIOIIUX B TEOPUU U MPAKTUKE;
MUPOTY U B TO K€ BPEMs OrPAaHUYEHHOCTh TPHUMEHEHUS MaTEMaTHYECKUX METOJI0OB K aHaIW3y U
HCCJIETOBAaHHIO TIPOIIECCOB U SIBJICHHI B MMPUPOJIE U OOIIIECTBE;

32- 3HAYCHHE MPAKTHKH M BOIPOCOB, BOZHUKAIOIINX B CAMON MaTeMaTHKe JJis (GOPMUPOBAHUS U
pa3BUTHUSI MATEMAaTHYE€CKOM HayKH; MCTOPUIO Pa3BUTHS TMOHSATUS 4UCIA, CO3JaHUS MAaTeMaTH4YE€CKOTO
aHajM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHUH;

33- yHUBEpPCAJbHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMaTHYECKUX PaCCYXICHUM, UX
MIPUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEUYECKOU e TEIbHOCTH;

34- BEpOSITHOCTHBIM XapaKkTep pa3IMuHbIX MPOIIECCOB OKPYKAIOLIEr0 MUPA.



B pesynbrare ocBoenus aucrumiuasl OYII. 07 MaTtemaTika BBITYCKHUK, JOJDKEH 00J1a/1aTh:

o0muMHu KoMnereHuuamu (nanee-OK):

OK 1. Beibupath crioco0bl penieHus 3a1ad npodheCCHOHATBHON AeATEIPHOCTH MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 2. Mcnonb30BaTh COBpEMEHHBIE CPECTBA MOKMCKA, aHAIN3a U MHTEPIIPETAMH HH(pOpMaIK 1
nH(OPMALIMOHHBIE TEXHOJIOTUH JJIs BBITIOJTHEHHS 3a/1a4 MPOPECCUOHANBHOMN JAEITeIbHOCTH;

OK 3. IlmanupoBaTh U peaqu30BBIBaTh COOCTBEHHOE MPO(EeCCHOHAIBHOE M JIMYHOE pPa3BUTHE,
MPEeANPUHUMATEIBCKYIO JeSTeNIbHOCTh B IpodeccHoHaIbHOW cdepe, HCIONb30BaTh 3HAHUS IO
(UHAHCOBOW TPAMOTHOCTH B PA3JTUYHBIX KU3HEHHBIX CUTYaIHX;

OK 4. PaGotath B KOJUIGKTHBE M KOMaHJEe, 3(PPEKTHBHO B3aMMOJCHCTBOBATh C KOJIJIECTaMH,
PYKOBOJICTBOM, KJIMEHTAMH;

OK 05. OcymecTBisIiTh YCTHYIO U NMHUCHBbMEHHYIO KOMMYHUKAIIMIO Ha TOCYJApPCTBEHHOM S3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. TlposBisiTh TpakIaHCKO-TATPUOTHUYECKYIO MO3UIUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBEICHUE Ha OCHOBE TPAJUIMOHHBIX OOILEYEOBEYECKUX ILIEHHOCTEM, B TOM YHCJIE C YYETOM
TapMOHM3AIUU  MEXHAIIMOHAJIbHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYILIMOHHOI'O IIOBE/ICHUS;

OK 07. CopnelicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepekeHn0, MTPUMEHSTh
3HaHUS 00 M3MEHEHWH KIMMara, MPUHIUIBI OEpPEexIMBOTO MPOU3BOJICTBA, YPPEKTHUBHO NEHCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

DopMoii MPOMEKYTOYHOH aTTECTAIMH [0 YUeOHOH TUCIUITIIMHE SBISIETCS] TUCHbMEHHBIN SK3aMEH.

B pamkax mporpammbl y4eOHOH ITUCHHIUTUHBL (8 mMOM yucie adanmupo8aHHOU 0. 00yYeHUs
UHBANUOO8 U JUY C OCPAHUYEHHBIMU BO3MONCHOCMAMU 300p06bs) OOYHAIOIIMMHUCA OCBaWBAIOTCS
JTUYHOCTHBIC, METAlpeIMETHbIE U TMPEAMETHBIE Pe3yJabTaThl B COOTBETCTBUH C TpeboBaHusMu OI'OC
cpeanero obmero oopaszoBanwus: auaHoctHbIE (JIP)/(JIP(A)).

JInyHOCTHBIE Pe3y/bTaThl PeaJIi3alMU NPOrPaMMbI Kon
BOCHUTAHHUS(0eCKpUnRmMOopsy) pe3yJIbTaToB
JeMOHCTpUpYIOLINK TPUBEPKEHHOCTh K POJHON KYJIBTYypE, UCTOPUUECKON NaMATH Ha OCHOBE
mobBu kK Poxwmne, pomHOMY Hapoay, Majod POJIWHE, MPUHATHIO TPAAUIIMOHHBIX ITEHHOCTEH JIP o5

MHOTOHAIIMOHAJILHOTO Hapojaa Poccun.
[TposBisttonuit yBaskeHHE K JIOJISIM CTAPIIIETO MOKOJICHHUSI K TOTOBHOCTH K
YYaCTHIO B COLMATIEHOM MOJIEPKKE U BOJOHTEPCKUX JIBIDKCHHUSIX.

JIP o6

Oco3Haronui MPUOPUTETHYIO IEHHOCTh JITYHOCTH YelIOBEKA; YBAXKAIOIIUH COOCTBEHHYIO U
YKy YHUKaJIBHOCTh B Pa3JIMYHBIX CUTyalUsiX ,BO BceX (OopMax M BUJIAX ACSATEIbHOCTH. JIP o7
IIposiBisironMii. ¥ JEMOHCTPUPYIOIIMM  yBaXXEHUE K  IIPEICTABUTENSAM  PA3IMYHBIX
STHOKYJBTYPHBIX, COLMAIBHBIX, KOH(ECCHOHAIBHBIX M HHBIX Tpynn. CONpUYacTHBIA K
COXPAHEHUIO, MPEYMHOXECHUIO W TPAHCISLUM  KYJBTYpHBIX TpaaulOUid W LEHHOCTEH JIP gg
MHOT'OHAIIMOHAJIBHOI'O POCCUMCKOr0 rOCy1apCTBa.
Colmromaromniii ¥ mponaraHIupyOIMMKA MpaBuUjia 3J0POBOTO M Oe30macHOro obpasa KU3HH,
CHOpTa; NPEAYNPEKIAOMMNA JTUOO0 MPEeoJoIeBaAOIIMIA 3aBUCUMOCTH OT aJIKOrojsl, Tadaka,
IICHXOAaKTUBHBIX BEIIECTB, a3apTHbIX wurp W T.a. COXpaHSIOMMHA ICUXOIOTHIECKYIO JIP o9
YCTOWYHMBOCTh B CHTYaTHBHO CIIOKHBIX FUTH CTPEMHUTEIHHO MEHSIOIIHUXCS CUTYallUsX.
JInYHOCTHBIE Pe3yabTAThI peaau3aliii NPOrpaMMbl BOCIIMTAHHUS, ONIPe/eJIeHHbIe
0TPACJIeBBIMH TPEOOBAHUAM M K JeJ0BBIM Ka4yeCTBAM CpPeiHero MeIHIMHCKOro IMepcoHaIa
HenpepriBHO coBepmieHCTBYIONINI MPO(eCCHOHATIbHBIE HABBIKM Yepe3 JIOTOJTHHUTEIHHOE
npodeccuoHanbHOoe 00pa3oBaHUe (TMPOrpaMMBI  TMOBBIMICHHS KBATA(UKAIMHN TPOTPAMMBI
npo¢ecCHOHANBHON MEePEnoAroTOBKY), HACTABHUYECTBO, a TAKKE CTaXKUPOBKH, HCIOIb30BAHUE JIP 13
JUCTAHIMOHHBIX 00pa3oBaTeIbHbIX TEXHOJIOTHH (oOpa3zoBaTenbHbIH]
MOPTANNBEOUHAPHI), TPEHUHTH B CHUMYJIIIIMOHHBIX IIEHTPax, YyYacTHE B KOHTPECCHBIX|
MEPOIPUSITHAX

OJ151 271YXUX, CAAOOCTBIUAUUX, NO3OHOO0LTOXWUX 0OYUAIOWUXCS

CITOCOOHOCTh K COITHAIBHOW aJanTalWyl W HWHTCTpaliid B O0OIIecTBE, B TOM YHCIE IIPH

N . JIP(A
peamn3alii BO3MOXXHOCTEH KOMMYHHMKAIIMM Ha OCHOBE CIIOBECHOH peur (BKIIOYas YCTHYIO (4) o




KOMMYHI/IKaL[I/IIO), a TaKiKe, IIpU KCJIaHNH, KOMMYHUKAlIMU HA OCHOBEC JKECTOBOM pcuu C JIrMuamu,
MMCIOIMMHA HAPpYIICHUS CIIyXa

ons o6yqai0u;uxc;1 C HapyweHusimu Oi’lOpHO-()GI/lZ(lmefleOZO annapama

BJIaJCHUC HaBbIKaMU HpOCTpaHCTBeHHOI‘/'I nu COHI/Ia.]'H)HO-6I>ITOBOI71 OPHUCHTUPOBKU, YMCHUC

TPaHUIBI B3AaMMOJCHCTBHUS

CaMOCTOSITEIbHO M 0€30MacHO IMEpeABUraTbcsi B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C JIP(A) oz

MCIIONb30BaHUEM CIIELHAIBLHOTO 000py10BaHUs

CITOCOOHOCThP K OCMBICICHHIO U Ju(depeHIuanui KapTHHB MHpPa, €€ BPEMEHHO- JIP(A)

[POCTPAHCTBEHHON OpraHU3aIlin 03

CIIOCOOHOCTh K OCMBICIICHHIO COLMAIBHOTO OKPY)KEHHsI, CBOETO MeCTa B HEM, IPHUHSTHE JIP(A)

COOTBETCTBYIOILMX BO3PACTY LIEHHOCTEW U COLIMAIIBHBIX POJICH 04
071 06YUaoOWUXcs ¢ paccmpoucmeamu Aymucmuieckozo cnekmpa

(dbopMUpOBaHUE YMEHMsI CJICIOBaTh OTPAOOTAHHOM CHUCTEME TMpaBWI TOBEIACHUS U

B3aMMOJICHCTBUSI B TIPUBBIYHBIX OBITOBBIX, YUEOHBIX M COLHMAJBHBIX CUTYalUsX, yICPKUBATH JIP(A) o5

3HAaHWE CBOMX MPEATIOUTEHNH (OrpaHnyueHnii) B OBITOBOM chepe u chepe nHTepecoB

JIP(4) 05




2. Pe3yjbTaThl 0CBOEHHS YUeOHOI JUCUMIJIMHBI, MOIJIeKAIIHE IPOBEPKe

2.1.B pesynbrare

IIPOMEKYTOUHOMN

aTTeCTalun yqe6Hor 0 IpeamMmeTa

OVII.07 Marematuka

OCYIIECTBIISIETCS KOMIUIEKCHAsI TMPOBEpPKa CIEAYIONMX YMEHHH W 3HAHWA, a TakKe JUHaMHKa (HOPMHUPOBaHUS
OOMIIX KOMITIETEHINI 1 TMYHOCTHBIX PE3yJIbTATOB B PaMKaX MPOTPaMMBbl BOCTIUTAHHUS:

Tabmuua 1.1.

PesyabTaTnl 00yueHus
(ocBOEHHbIE YyMEHUS,
YCBOCHHbIEC 3HAHMS,

OcHoBHbIE NOKAa3aTeJIN OlleHKH pPe3y/bTaTOB

dopMa 1 MeTObI
KOHTPOJISAA M OLl€HKH

NEHCTBUS, COUETAsl YCTHbIE
Y TIMCbMEHHBIC TTPUEMBI,
MPUMEHEHUE
BBIYMCIIUTEIBHBIX
YCTPOMCTB; HAXOAUTh
3HAYCHHS KOPHS
HaTypaJbHOM CTEIEHHU,
CTEINEHU C PAIIMOHATILHBIM
MoKasaTesem, Jorapupma,
WCIIONB3YS TIPH
HEOOXOAUMOCTHU
BBIYMCIIUTENILHBIE
YCTPOMCTBA; MOJIb30BATHCS
OLIEHKOMN Y IPUKHUIKON
MIPU TPAKTUYECKUX
pacyeTax.

OK 01 - OK 07

JIP 05-09

- pelaTh TPUTOHOMETPUYECKHE YPAaBHEHUS C
IIOMOLUIbI0 OCHOBHBIX METOJIOB;
- TPUMEHATH BBILIE IEPEUNCIICHHBbIE (POPMYJIbI
IpH IPeoOPa30BaHIH BHIPKEHHH;

- TPUMEHATH (POPMYJIbI IIPU PELLICHUH
TPUTOHOMETPUIECKHX YPAaBHEHHUI U HEPABEHCTB;
- BBIYMCIIATD Peesbl (QyHKIMH;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYUCIIATH IPOU3BOJIHYIO CII0KHOM (PyHKINM;
- COCTaBJIATh ypaBHEHUE KacaTeIbHOM;

- HCCJIEZIOBATh U CTPOUTD IpapuKu (YHKIHI;

- paboTathb ¢ BBIPAKEHUSMHU COZIepIKallne
KOpEHb N-HOW CTENeHu;

- CTpOUTH rpaMKU CTENEHHBIX (YHKIUH;

- NpeoOpazoBbIBATh ITH rpaUKU MyTeM
C/BHUTa U AepopMaluy;

- CTpPOUTH rpadUKH MOKa3aTeNbHbIX, QYHKIIUNA
IIPY PA3INYHBIX OCHOBAHUSIX M HA HUX
WUTIOCTPUPOBATh CBOWCTBA (DYHKIIUM;

- 1npeoOpazoBbIBaTh 3T TIpaduUKu NyTEM
c/BMra 1 JeopMaluu;
- BBIUUCIATH 3HAYEHUs MOKAa3aTeIbHBIX

BBIpa)KCHI/Iﬁ C IMOMOIIIBIO OCHOBHBLIX TOXIACCTB H
BBIYUCIIMTCIIBHBIX CPCIACTB,

OCBOEHHbIE pe3yJibTaToB
KOMIETEeHIHH, o0yuYeHust
JIMYHOCTHBIH pocT)
Ymers:
V1. BbINONHATS - pemiath TPUrOHOMETPUYECKUE YpaBHEHHS ¢ | TeKyIIuil KOHTPOJIb B
apu(pMETHIECKHE MIOMOIIBIO YMCIIOBOM OKPYKHOCTH; dbopme:

- YCTHOT'O OTIPOCa;
- IPE3CHTAMI UITn
COOOILIEHUH 110
TeMaMm;

- OLICHKH
BBITTOJTHEHHUS
CaMOCTOSTENbHBIX U
KOHTPOJIbHBIX PadoT.

V2.1IpumMeHATh NOHATHSA,
CBA3aHHBIE C JETMMOCTBIO
LETBIX YUCEII, TPU
peLieHnn
MaTeMaTHYECKUX 3a/1a4.
OK 01 - OK 07

JIP 05-09

= BBIIIOJIHATH onepaupm ACJICHUS Had ICJIbIMU
YHuCIIaMHu;

- IPUMEHSThH CBOMCTBA OTHOIIICHHS JIETMMOCTH Ha
MHOYKECTBE HATYpPAJIbHBIX YMCEII IIPU PELLICHNH 33/1a4;
- IPUMEHSTH [MPU3HAKH JICTTMMOCTH TIPY PEICHUN
3a/1a4.

Texynui KOHTPOJIb B
dopme:

- YCTHOT'O OIpOCa;

- IPOBEPKHU
JTOMAaINTHUX 3aJJaHMi1;
- IPE3EHTAUN UIn
COOOITIEHUH IO
TEMaM;

- OLICHKH
BBITIOJIHEHUS
CaMOCTOSATENIbHBIX U
KOHTPOJIbHBIX PadoT.




V3. HaxoguTe KOpHU
MHOT'OYJICHOB C OJHOM
MEPEMEHHOM,
packJiaapIBaTh
MHOTI'OWIEHEI Ha
MHOKUTEIIH.

OK 01 - OK 07

JIP 05-09

- BBIYHCIIATH Ipeienbl GyHKIUII;

- BBIYUCIIATH IIPOU3BOAHYIO,

- BBIYHCIISATH IPOU3BOJHYIO CJIOKHOM (PYHKIINU;

- COCTaBJIATh YPABHEHUE KacaTeJIbHOM;

- HCCJIeI0OBaTh U CTPOUTH IpaduKu (PyHKLIUH;

- HaXOUTh KOPHWU MHOI'OYJICHOB C OIIHOI>’I
MePEMEHHOM;

- pacKiIaibIBaTb MHOT'OYJICHBI Ha MHOXUTCIIH,

- IPUMEHSATH TeopeMy besy npu pemeHun 3aaay.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 3aJIaHuil;
- IPE3CHTALI UIn
COOOILIEHHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V4. [IpoBoauTh
peoOpa3oBaHUs
YHUCIIOBBIX U OYKBEHHBIX
BBIPAKCHMUI,
BKJIIOYAOIUX CTENEHH,
panuKaibl, J0rapupMbl 1
TPUTOHOMETPHUUYECKHE
GbyHKIHN.

OK 01 - OK 07

JIP 05-09

- BBIUUCIIATH 3HAaYEHUs TPUTOHOMETPHUUECKUX
GyHKIUH ¢ 3aJaHHON CTENIEHBIO TOYHOCTH,

- [peoOpa3oBbIBATH TPUTOHOMETPUUECKUE
BBIPAKCHHUS, UCTIONIB3Yys TPUTOHOMETPUIECKHE
(hopMyIbl;

- CTPOUTH rpa)MKi TPUTOHOMETPHUIECKUX
(GyHKIMIA 1 Ha HUX WUTIOCTPUPOBATh CBOMCTBA
byHKIHI;

- BBIYMCIATH 3HAYCHMS TOKA3aTENIbHbIX
BBIPKCHUH C MTOMOIIBIO0 OCHOBHBIX TOXKIECTB U
BBIUMCJIUTENIBHBIX CPE/ICTB;

- pemIath HECIOKHBIE YPABHEHNUS, IPHBOTUMEBIC
K BrpaM: a® = a 9%, g™ = p:
- pemaTh HeCIOKHbIE HEPAaBEHCTBA, PHUBOINMBIC
K BrziaM: a'V>< g 9%

- CTPOUTbH rpauKu JorapuPpmMUIECcKIX
(GyHKIMHA IPU pa3InYHBIX OCHOBAHUSX U HAa HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIINIA;

- NpeoOpazoBbIBATh ITH rpadUKu MyTeM
C/ABHUTa U AepopMaluy;

- BBIYMCIATH 3HAYEHHs JJorapu(pMUIecKux
BBIPAYKEHUH C IIOMOIIHI0 OCHOBHBIX TOXKIECTB U
BBIUMCIIUTENbHBIX CPEJCTB;

- pelIaTh HeCJIOXKHbIE YpaBHEHUsI, IPUBOANUMBIE K
Buziam: 10g,(x)=f(X) pemats HeCI0KHBIC
HEepaBEHCTBA, IPUBOIMMBIE K BU/IAM:

log.f(x)><logag(x).

Texymui KOHTPOJIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- Ipe3eHTalui WIH
co0011IeHuH IO
TEMaM;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PaboT.

V5. Onpenensatb 3Ha4eHHE
(GYHKITUH TI0 3HAYCHHUIO
aprymeHTa mpu
Pa3IMYHBIX CIIOCO0ax
3aaHusl QyHKIUH.

OK 01 - OK 07

JIP 05-09

- BBIUMCIISITh HECIOXHbIE Tpeneibl (QYHKUMHA B
TOYKE 1 Ha OCCKOHCUHOCTH;

- pemiarh  parvoHATBEHBIC
METOJIOM HHTEPBAJIOB;
= BBIYUCIATH 3HAYCHUA TpI/IFOHOMeTpI/I'-IeCKI/IX
GyHKIMH ¢ 3aJaHHON CTENEHBIO TOYHOCTH;

HEpaBEeHCTBA

- npeoOpa3oBbIBaTh TPUTOHOMETPUUECKHE
BBIPQXKEHUS, MCIOJIb3Yysl TPUTOHOMETPUUECKHUE
(bopMybl;
- CcTpouTh TpaduKu  TPUTOHOMETPHUECKHX
(GyHKIMI ¥ Ha HUX WUTIOCTPUPOBATH CBOWMCTBA
GbyHKIUIT;

- NPUMEHSTh F'€OMETPUUECKHE Mpeodpa3oBaHus

Texynui KOHTPOJIb B
dopme:

- YCTHOTO OIpOCa;

- IPE3CHTAMI WU
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITENIbHBIX U
KOHTPOJIBHBIX PaboT.




(cmBur w  nmedopmarnuioo) TpH  MOCTPOSHUHU
rpauKoB.

VY6. Ctpoutsb rpaduku
W3YYCHHBIX (DYHKITHIA,
BBINOJIHATH
npeoOpa3oBaHUs
rpaduKoB.
OK 01 - OK 07

JIP 05-09

- HaXOIMTh 00JIACTh ONpeieIeHusT (PYHKITNH,
- HaxomWTh 3HaueHWe  (yHKIWH,  3aJaHHON
AQHAJIMTUYECKW WM Tpaduyeckd, IO 3HAYEHUIO
apryMeHra 1 Hao0opoT;
- CTpouTh TpaUKH  WM3BECTHBIX  CTENEHHBIX
dynKimi;
- TPUMEHSTh TEOMETPUYECKUE TMpeoOpa3soBaHMs
(cmBur u neopMarvro) pu MOCTPOSHUH TPAPHKOB;
- mo TpadpuKy (YHKIMM YyCTaHABIMBATh €€
Ba)XHEHIIINE CBOMCTBa (MOHOTOHHOCTb,
OrPaHU4EHHOCTb, YETHOCTb, HEYETHOCTb,
TIEPUONIHOCTD, HETIPEPHIBHOCTD );
- BBIUHCISITh HECJIOXHBIE Tpeneibl (QYHKUMA B
TOUYKE M Ha OECKOHCUHOCTW;

- pemars palfoHAIbHBIE HEpaBEHCTBA
METOJIOM HHTEPBAJIOB,
- BBIYUCIATH 3HAYEHUS TPUTOHOMETPHUUECKHUX
(GyHKIMIA ¢ 33JaHHOM CTENEHBIO TOYHOCTH:
- mpeoOpa3oBLIBaTh TPUTOHOMETPUUECKHE
BBIPKEHUS, HCIIONB3YsI TPUTOHOMETPUUICCKUE
(bopMyIbl;
- CcTpoWTh TpaduUKd  TPUTOHOMETPUYECCKHUX
GyHKIMHA W HA HUX WUIIOCTPUPOBATH CBOMCTBA
byHKIHIi;
- TMPUMEHSTh T€OMETPUUECKHE MPeoOdpa3oBaHUS
(cmBur u  gedopManuio) MpU  HOCTPOESHUU
rpauKoB;
- pemarh TPUTOHOMETPHYECKHE YpaBHEHUS C
MTOMOIIBIO YUCIIOBOM OKPY>KHOCTH;
- pemarh TPUTOHOMETPHYECKHE YpaBHEHUS C
MTOMOIIBI0 OCHOBHBIX METO/IOB;
- TPUMCHATH BBIIIC TIEPEUUCIICHHBIC (HOPMYITBI
IpU peoOpa30BaHUU BBIPAKEHUH;
- IPUMEHSITh bopmyIsl npu peleHnn
TPUTOHOMETPHICCKUX YPABHEHHUI 1 HEPABEHCTB;
- BBIYHCIIATH TIpeIeNbl QyHKIUH;
- BBIYHCIIATH TIPOU3BOIHYIO;
- BBIYHCIISATH IPOU3BOHYIO CIIOKHOW (PYHKIINH;
- COCTaBJIATh ypaBHEHHE KacaTeIbHOMH;
- HCCJIeIOBATh M CTPOUTH TpaduKu PYHKIIUH.
- BBIYUCIIATH 3HAYCHUS MOKA3aTeIbHBIX
BBIP2KEHUH C TIOMOIIBIO OCHOBHBIX TOXKJIECTB U
BBIYHCITUTEBHBIX CPE/ICTB;
- pemaTh HECJOXHBIE ypaBHEHWUS, MPUBOAUMBIC

K Brgam: @ = a 9%, g™ = p:

- pelath HEeCJIOXKHBIC HEpaBEHCTBA, MPUBOIUMBIC
K BHiaM: aV>< g 9%

- CTpOWTH rpaduku Jorapu(pMUIECKIX

(GyHKIMHA PU pa3InYHBIX OCHOBAHMAX U HA HUX
WJUTIOCTPUPOBATH CBOWCTBA (DYHKIIUH;

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPE3CHTALUI UIn
COOOILIEHHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.




- mpeoOpa3zoBeIBaTh d3TU Tpaduku myTeM
ciBHra v fepopMaruu;

- BBIYMCIIATH 3HAYCHUS  JIOTapU(PMHUYCCKUX
BBIPQXKCHUN C MOMOUIBI0 OCHOBHBIX TOXIECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

- pelarh HECJIOXKHbIE YpaBHEHUsI, IIPUBOIMMBIC K

Bumam:  logy(x)=f(X)  pemars  HecmOXHBIE
HEPaBCHCTBA, MPHBOTMBIC K BHJIAM:
logaf(x)><logag(x).

V8. OnuceiBaTh 110
rpaduky u no dpopmyie
ITOBEICHUE U CBOMCTBA
GyHKIHH.
OK 01 - OK 07

JIP 05-09

- HaXOIHTh 00JIACTh ONpeieIeHusT (PYHKITNH,
- HaxomWTh 3HaueHWe  (yHKIWH,  3aJaHHON
AQHAJIMTHYCCKA WM TPadUUYecK, 10 3HAYCHHIO

apryMeHTa 1 Hao0opoT;
- crpouth TpadMKM  WM3BECTHBIX  CTEHECHHBIX
(byHKIIHIA;

- IPUMEHATh TI'€OMETpPUYECKHe NpeoOpazoBaHMs
(cmBur 1 IehopMaIHIO) TIPU TIOCTPOESHUH TPA(UKOB;
- nmo r1paduKy (QYHKIMM yCTAHABIMBaTh €&
BaKHEHUIIIHE CBOICTBa (MOHOTOHHOCTb,
OIPaHMYEHHOCTb, YETHOCTb, HEYETHOCTb,
TIEPUOUMIHOCTD, HETIPEPHIBHOCTD );
- BBIUMCIIATH HECJIOXKHBIE Mpenenbl (QyHKIM B
TOUYKE U Ha OECKOHCUHOCTWY;

- peulaTh  palMOHAIbHBIE HEPABEHCTBA
METOZIOM UHTEpPBAJIOB;
- BBIUUCIATH 3HAYEHUS TPUTOHOMETPUYECKHX
(GyHKUUHN ¢ 3aJaHHON CTENEHbI0 TOYHOCTH:

- TpeoOpa3oBHIBAThH TPUTOHOMETPHYECKHE
BBIPOKEHHS, HCIOJIb3Yysl TPUTOHOMETPUYECCKUE
(bopMyIIBI;

- CTpouTh TpaduKd  TPUTOHOMETPUUIECKHX
(GYHKIMHA W Ha HUX WUIIOCTPUPOBATh CBOMCTBa
byHKIHi;
- IPUMEHATh FeOMETpUYECKUE MpeoOpa3zoBaHUs
(cmBur u  gedgopmanuio) TNpU  MOCTPOCHUHU
rpaduKoB.

- pemaTh TPUTOHOMETPUUYECKHE YPaBHEHHS C
ITOMOIIBIO YUCIOBOU OKPYKHOCTH;

- pemaTh TPUTOHOMETPUUYECKUE YPaBHEHHS C
MTOMOIIIbI0O OCHOBHBIX METOJIOB;

- TPHUMEHATH BBIIIE MEpPEUUCICHHbIE (OPMYJIbI
TIpH TIPe0OPa30BaHUH BBIPKECHH;

- IPUMEHSTH bopmyIIbI pu pelieHnu
TPUTOHOMETPUIECKIX YPaBHEHHUH U HEPABEHCTB;

- BBIUUCIIATH TMpeaesbl GyHKIUH;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIUUCIIATH POU3BOHYIO CIIOKHOM (DYHKIIMM;

- COCTaBIISITh ypaBHEHHE KacaTeIbHOM;

- HCCIIEZIOBATh U CTPOUTD TpaPuKu PYHKITHIA.

- BBIYMCIATH  3HAUEHUS  IOKa3aTeJbHBIX
BBIPQKCHUH C MOMOIIbI0 OCHOBHBIX TOXKIECTB U

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPE3CHTAMI UIn
COOOILIEHUH 110
TeMam;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIHBIX PadoT.
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BBIYHMCIIUTEIBHBIX CPEJICTB;

- peuath HECJIOXKHBIE ypaBHEHUs, MPUBOIMMBIC
K BrgaM: @ = a 9%, g™ = p:

- pemarh HEeCJIOXKHBIC HEPaBEHCTBA, MPUBOAUMBIC
K BHpaM: a'>< g 9%

- CTpOUTH rpaduku JA0orapupMUIECKUX
(GYHKIUI TIpU Pa3TMYHBIX OCHOBAHMSX M Ha HUX
WLTIOCTPUPOBATH CBOWCTBA (DYyHKIIUM;

- mpeoOpa3oBBIBaTh O3TH TpapuKH  IyTEM
caBHra 1 JepopMaIuu;

- BBIYUCIATH 3HAYEHUS JIOTApUPMHUYECKHX
BBIPAQ)KEHUH C MIOMOUIBI0 OCHOBHBIX TOXIECTB U
BBIYHCIIUTEIBHBIX CPEJICTB;

- peuarh HECJIOKHbIC YpaBHEHUsI, IIPUBOIMIMBIE K

Bumam:  logy(x)=f(X)  pemars  HecroXHbIE
HEPaBEHCTBA, MIPHBOTMBIE K BHJIAM:
logaf(x)><logag(x).

¥9. Pemarsb ypaBHeHH,
CUCTEMBI YPaBHECHHU,
HEPABEHCTBA, UCIIOJIb3Ys
cBOMcTBa (PYHKUIUI U UX
rpadguveckue
IIPEACTABIICHMUS.

OK 01 - OK 07

JIP 05-09

- BBIYUCIATH 3HAYEHUS TPUTOHOMETPUYECKUX
GyHKIUH ¢ 3aJaHHON CTENIEHBIO TOYHOCTH,

- mpeoOpa3oBBIBATH TPUTOHOMETPUYECKUE
BBIPKEHUS, HCIIONB3YsI TPUTOHOMETPUUICCKUE
(bopMyIbl;

- CTpouTh TpaduKd  TPUTOHOMETPUUECKHX
(GyHKIMHA M Ha HUX WUIIOCTPUPOBATh CBOMCTBa
byHKIHIi;

- [PUMEHATh F€OMETPUUECKUE Mpeodpa3oBaHus
(cmBur u  gedopManuio) MpU  HOCTPOESHUU
rpaduKoB.

- pewiatb TPUTOHOMETPUYECKHE YpPaBHEHUS C
ITOMOIIBIO YUCIIOBON OKPY>KHOCTH;

- pewiatb TPUTOHOMETPUYECKHE YpPaBHEHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BbIIIE NEpEUUCIIeHHbIE (HOpMYIIbI
IpU [IpeoOpa30BaHUM BbIPAKEHHH;

- TpPUMEHATh  (GOpPMYJbl  HpU  pEIICHUU
TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB;

- BBIYUCIATH 3HAYeHUS MOKa3aTeIbHBIX
BBIPQ)KEHUH C MOMOIIbI0 OCHOBHBIX TOXKJIECTB U
BBIYHCIIUTENBHBIX CPECTB;

- pemaTh HECJOXHbIE YpaBHEHUs, NPUBOANMBIE
K BraM: A = a 9%, g™ = p:

- pemiaTh HEeCJOXHbIE HEPaBEHCTBA, NMPUBOIUMbIE
K BrzaM: a'V>< g 9%

- CTpOHTH rpaduxu JorapupMUIECcKuX
(GYHKIMHA TIPU pa3IMYHBIX OCHOBAHMSX U Ha HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIINIA;

- 1peoOpa3zoBbIBaTh 3TH TIpaduKu  MyTeMm
C/BHUTa U AepopMaluy;

- BBIUMCIATH 3HAUEHHUS  JIOTapHU(PMHUECKUX
BBIPAQXKEHUN C MOMOLIbI0 OCHOBHBIX TOXAECTB U
BBIYHCIIUTENBHBIX CPEACTB;

Texyiuit KOHTPOJIb B
dopme:

- YCTHOT'O OTIpOCa;

- IPE3CHTAUI UIn
COOOILIEHUH 110
TeMam;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT.
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- pelIaTh HECJIOKHbIE YPaBHEHUS, IPUBOIUMBIE K

BUIAM: logy(x)=f(X)  pemiath  HeCIOXKHBIC
HEPaBCHCTBA, MPHBOTMbIC K BHIAM:
logaf(X)><log.g(x).

V11. Beruucnare
MIPOU3BOIHBIE U
nepBooOpasHbIe
AJIEMEHTAPHBIX (DYHKITHIA,
MIPUMEHSIS paBuia
BBIYHCIICHUS
MIPOU3BOJIHBIX U
I1EpBOOOPA3HBIX,
UCIOJIB3YS CIIPABOYHbBIE
MaTepHAaIbL.

OK 01 - OK 07

JIP 05-09

- BBIYHCIIATH Ipeienbl GyHKIUI;

- BBIYUCJISATH TPOU3BOAHYIO;

- BBIYHCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKINU;
- COCTaBJIATh YPAaBHEHUE KacaTeJIbHOM;

- HCCJeIoBaTh U CTPOUTH Irpaduku (PyHKUIUH;

- HaxoAMThb HEOIPEIEICHHbIE HHTErpasbl,
cBOAsIIMECS K TaOIUYHBIM C  TOMOIIBIO
OCHOBHBIX  CBOWCTB U IIPOCTEUIINX
npeoOpa3oBaHMiA;

- BBIJICIISTH nepBooOpasHyIo,
YAOBJIETBOPSIONIYI0  3aJaHHBIM  HayaJlbHbIM
YCIIOBUSIM;

- BOCCTAHABJIMBATh 3aKOH JBM)KEHUS IIO

3aJJaHHOW CKOPOCTH, CKOPOCTh IO YCKOPCHHIO,
KOJIMYECTBO 3JICKTPUYECTBA 10 CHUJIC TOKA U T.[I.;
- BBIUHCIATH OMNPENCICHHBIA HMHTETpal C
MOMOIIIBI0 OCHOBHBIX CBOMCTB H  (HOpMyI
Herorona -Jleiibnuna;

- HaXxOIUThb IIJIOIIA N
Tparneunui;

- pemaTh MPOCTEHINE IPHUKIAJHBIC 3aJadH,
CBOJISIIIIMECS K HAXOXK/ICHUIO WHTETpaa.

KpHBOHHHefIHBIX

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPE3CHTALI UIn
COOOILIEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.

V12. UccnenoBath
(GYHKLINU ¥ CTPOUTDH UX
rpaduKH ¢ MOMOIIBIO
IIPOU3BOJHOM.

OK 01 - OK 07

JIP 05-09

- BBIYMCIIATD IIpeienbl QyHKIUI;

- BBIYMCIIATH IPOU3BOHYIO;

- BBIYMCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKIINU;
- COCTaBJIATh YPABHEHUE KaCATEIIbHOM;

- HCCJeI0BaTh U CTPOUTH IpaduKu PYHKIIHH.

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 3aJaHHI;
- IPE3EHTALUN WU
co0011eHuH 0
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIHBIX PaboT.

V13. Pemars 3agaun ¢
IIPUMEHEHUEM ypaBHEHUS
KacaTelbHOU K rpaduKy
GbyHKIMM.

OK 01 - OK 07

JIP 05-09

- BBIYUCIIATH IIpeienbl QyHKIUH;

- BBIYMCIIATH IPOU3BOAHYIO;

- BBIYHCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKIINU;
- COCTaBJIATh YPABHEHUE KaCaTEIIbHOM;

- HCCJeloBaTh U CTPOUTH IpaduKu PYHKIIHH.

Texynui KOHTPOJIb B
dopme:

- YCTHOT'O OIpOCa;

- IPOBEPKHU
JTOMAaINTHUX 3aJaHMi1;
- IPE3CHTAMI WU
COOOITIEHUH IO
TEMaM;

- OLICHKH
BBITIOJIHEHU S
CaMOCTOSATENIbHBIX U
KOHTPOJIbHBIX PadoT.
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V14. Pematb 3amauu Ha
HaXO0XJCHUE
HauOOIBIIEro U
HaMMEHBIIIETO 3HAYCHUS
(yHKIIMHM Ha OTpE3Ke.
OK 01 - OK 07

JIP 05-09

- BBIYHCIIATH Ipeienbl GyHKIUII;

- BBIYUCJISTH TPOU3BOAHYIO;

- BBIYHCIISATH IPOU3BOIHYIO CIOXKHOU (PYHKIINU;
- COCTaBJIATh YPABHEHUE KacaTeJIbHOM;

- HCCJeI0BaTh U CTPOUTH IpaduKu PYHKIIUM.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 3aJIaHuil;
- IPE3CHTALI UIn
COOOILEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V15. BeluucasaTh miomajas | - HaXOJIUThb  HEONPEACIICHHbIE  WHTErpasibl,
KPUBOJIMHEHHOMN CBOJIMIIMECS K TaOIMYHBIM C  TTOMOIIBIO
TpanenuH. OCHOBHBIX  CBOICTB  H MPOCTEHIIINX
OK 01 - OK 07 peoOpa3oBaHuii; Texyuuii KOHTPOJIb B
JIP 05-09 - BBIJICIIATH nepBoodpasuyto, | popme:
YAOBJICTBOPSIONIYIO  33JlaHHBIM  HAYaJbHBIM | - YCTHOTO OMPOCa;
YCIIOBUSM; - IPOBEPKHU
- BOCCTAHABJIMBATh 3aKOH JIBHKEHHUS TI0 | JOMAIIHUX 3aJaHH;
3aJJaHHOM CKOPOCTH, CKOPOCTh MO YCKOPEHHIO, | - MPEe3eHTALNN WK
KOJIMYECTBO AJICKTPUUECTBA 1O CUJIE TOKA U T.1.; | COOOIICHUH 1O
- BBIUMCIATH OMNpPEICICHHBIH HHTETpal C | TeMam;
MOMOIIFI0 OCHOBHBIX CBOWCTB H  (POPMYII | - OIICHKHU
Hrrotona - JleiOnuna; BBIIIOJTHEHUS
- HaXOJUTh TJTOIIATN KPUBOJIMHEWHBIX | CAMOCTOSTEIBHBIX U
Tpaneuui; KOHTPOJIbHBIX PaboT.
- pemiath MNPOCTEHIINE TMPUKITAJHBIC 3aayH,
CBOJSILIIMECS K HAXOXKIEHUIO HHTETpaJa.
V16. Pemats - BBIUMCIATH 3HAYEHUS TPUTOHOMETpUYECKUX | TeKyluii KOHTPOIb B
palMOHaJIbHBIE, (GyHKIMH ¢ 3aJaHHON CTENEHbIO TOUHOCTH; dopme:
MOKa3aTelbHbIE U - mpeoOpa3oBLIBaTh TPUTOHOMETPUUYECKHE | - YCTHOTO OIIPOCa;
norapudmudeckue BBIPDQKEHUS, HCIOJIb3Ysl TPUTOHOMETPUUECKHUE | - IPOBEPKHU
yYpaBHEHUS U (hopMyIbI; JIOMAITHUX 33JIaHUi;
HEPaBEHCTBA, - CTpouTh rpadUKd  TPUTOHOMETPUYECKHX | - MPE3CHTAIUN WK
UppalMiOHANbHBIE U GyHKIMA W HA HUX WUTIOCTPUPOBATH CBOMCTBA | COOOIIEHUH MO
TPUTOHOMETPUIECCKHE byHKIHIi; TeMaum;
yYpaBHEHUS, UX CUCTEMBL. | - TIPUMEHSATh T€OMETPUUYECKUE MPEOOPa30OBAHUS | - OLICHKU
OK 01 - OK 07 (cmBur u ngedopMalnuio) TP HOCTPOEHUU | BHIIOJHEHUS
JIP 05-09 rpaduKoB. CaMOCTOSITEIIbHBIX U

- pewiatb TPUTOHOMETPUYECKHE YpPaBHEHUS C
IIOMOILBIO YUCIIOBOU OKPYKHOCTH;

- pewiatb TPUTOHOMETPUYECKHE YypaBHEHUS C
IIOMOILIbI0 OCHOBHBIX METOJIOB;

- TPUMEHATH BbIIIE TEpeUrClieHHbIE (HOpMYIIbI
IIpU [IPpeoOpa30BaHUM BBIPAKEHHI;

- TIPUMEHATh dbopMynbl  TIpU  pELICHUH
TPUTOHOMETPUYECKNX YPaBHEHUN 1 HEPABEHCTB;

- pelaTh palMOHAIBHBIE, TOKA3aTeIbHbIE U
JorapupMHUUECKUE HEPABEHCTBA;

-pelaTh NppaluOHAIbHBIE U

KOHTPOJIbHBIX padoT.
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TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI.

V17. loka3siBaTh
HECJIO’KHbIC HEPaBEHCTBA.
OK 01 - OK 07

JIP 05-09

- BBIYUCIATH 3HAYEHUS TPUTOHOMETPUYECKUX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- mpeoOpa3oBBIBATH TPUTOHOMETPUYECKUE
BBIPKEHUS, HCIIONB3YsI TPUTOHOMETPUUYECKUE
hopmyIbI;

- CcTpouTh TpauKu  TPUTOHOMETPHUECKHX

GyHKIMH W HA HUX WUIIOCTPUPOBATH CBOMCTBA
byHKIUII;

- NPUMEHSTh T€OMETPUUECKHE MPeoOpa3oBaHUs
(cmBur w gedopManuioo) TPH  TOCTPOSHUU
rpaduKoB.

- pemarb TPUTOHOMETPUYECKUE YpaBHEHUS C
TIOMOIIBIO YUCIOBOM OKPYKHOCTH;

- pemarb TPUTOHOMETPUYECKHE YpPaBHEHUS C
MTOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMCHATH BBIIIC TIEPEUUCIICHHBIC (HOPMYITBI
IpU peoOpa30BaHUU BBIPAYKEHUH;

- TpuUMEHATH  (QopMydaBl  TMPH  PEHICHUU
TPUTOHOMETPUYECKUX YPABHEHHUM U HEPABEHCTB;

- pelaTh pallMOHAIbHbIE, T0KA3aTeIbHbIE U
norapudMuuecKre HepaBeHCTBA,

-peuaTh uppalMoOHAILHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAaITHUX 3aJIaHUi;
- IPE3CHTALI UIn
COOOILIEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.

V21. Pemiats ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
MIPUMEHEHHEM
rpadu4ecKux
MpEICTaBICHUM, CBOWCTB
GbyHKIUH, TPOU3BOIHOM.
OK 01 - OK 07

JIP 05-09

- BBIUMCIATH 3HAYEHUs TPUTOHOMETPUYECKHUX
(GyHKIMH ¢ 331aHHOM CTENEeHbIO TOUHOCTH:

- npeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE
BBIPAQXKEHUS, HUCIOJb3Ys] TPUTOHOMETPUUYECKUE
(hopMybl;

- CTpouTh TIpaduKd  TPUTOHOMETPUUYECKHX

(GyHKIMH W HA HUX WUIIOCTPUPOBATh CBOWMCTBA
GyHKIUT;

- MPUMEHSTh F'€OMETPUUECKHE MTPE0O0pa3OBaHUS
(cmBur u  gegopmanuio) TNpU  MOCTPOCHUHU
rpaduKoB.

- pewarb TPUTOHOMETPUYECKHE YpPAaBHEHUS C
ITOMOIIBIO YUCIOBOU OKPYKHOCTH;

- pewarb TPUTOHOMETPUYECKHE YPaBHEHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPHUMEHATH BBIIIE MEpPEUUCICHHbIE (OPMYJIbI
IpY peoOpa30BaHUU BBIPAKEHUH;

- TpUMEHATH  (GOpPMYJbl  TpPH  pEIICHUU
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB.

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 3aJaHHI;
- IPE3EHTALUN WU
co0011eHuH 0
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIbHBIX PaboT.

V22. Pemate npocreiimme
KOMOWHATOPHBIE 337291
METO/OM Tepedopa, a
TaKXe C MCIOJIb30BaHHEM
W3BECTHBIX (hopmyi,

- pemrath mpocTeiie KOMOMHATOPHBIC 3a/1a4H;
- HCTIOJIB30BaTh (POPMYITBI IEPECTAHOBKU U
COYCTAHMS MPHU PEIICHUH 3a/1a4;

- BBIYHCIIATH KO3 duimeHTs OuHomMa HproToHa;
- - UCTIOJIb30BaTh TPEYTOJIbHHK [lackais nmpu

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHHI;
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TpeyrojibHuKa [lackais;
BBIUUCIIATH

ko3 purmenTs OMHOMA
Herotona o ¢opmyie u ¢
UCTIOJIb30BaHUEM
TpeyroyibHuKa [lackais.
OK 01 - OK 07

JIP 05-09

pEIICHNH 33]1au.

- IpE3CHTAIui UIn
co00I11IeHHH 10
TEMaM;

- OIICHKH
BBITIOJTHEHHUS
CaMOCTOSTCIIBHBIX U
KOHTPOJIbHBIX padoT.

V23 .BeuucisaTh
BEPOSTHOCTH COOBITUI Ha
OCHOBE I10JICYCTa YHCIa
HCXOJI0B (ITpoCTeHIme
city4an).

OK 01 - OK 07

JIP 05-09

- IPUMEHATH (POPMYIIBI KOMOMHATOPHUKH MTPH
peLIeHUN 3a1a4;

- IPUMEHSATh KJIACCUYECKOE OIPEIEICHUE
BEPOSTHOCTH IIPU PEIICHUU 3a/1a4;

- BBIYUCIISATH BEPOSITHOCTU COOBITHIA.

Texymui KOHTPOJIb B
dbopwme:

- YCTHOI'O OIIpOCa;

- IPOBEPKHU
JOMAaIITHUX 3aJaHMHI;
- IpE3eHTaIui Uin
cooOIeHu 1o
TeMaM;

- OIICHKHU
BBITIOJTHEHHS
CaMOCTOSITCJILHBIX U
KOHTPOJIbHBIX padoT.

¥24. CooTHOCUTD
TUTOCKUE TEOMETPUICCKHE
(bUrypsI U TpEXMEpHBIE
OOBEKTHI € UX
OIMCAHUSIMU, YePTESIKAMH,
M300paXKEeHUSIMU;
pa3nuyatb u
aHAIIM3UPOBATh B3AUMHOE
pacnosoxxeHue Quryp.
OK 01 - OK 07

JIP 05-09

- IIPHUMCHATH AKCHUOMBI IJIAaHUMCTPHUN u
CTCPCOMCTPHHU IIPpU PCIICHUHN 3a1da4;

- JOKa3plBaTb  CJEJICTBUS U3  aKCUOM
CTEPEOMETPUHU.

- yCTaHaBJIMBAaTh B IIPOCTPAHCTBE
NapauIeIbHOCTh  NPAMBIX, NPAMON U
IJIOCKOCTH, IBYX IUIOCKOCTEW, UCIIOIB3YS
IPU3HAKA U OCHOBHBIE TEOPEMBI O
napajiesIbHOCTH;

- INPUMEHATh TPU3HAK [APAJUIEIBHOCTH
OpsIMOM M IUIOCKOCTH, TPU PEIIEHUU
3ajad4;

- NPUMEHSATh MIpU3HAK
NEPIEHIUKYJIIPHOCTH psIMON "
IJIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK

MEePHNEHIUKYIAPHOCTH IUIOCKOCTEH IS
BBIYUCIICHUS YIVIOB M PAcCTOSIHUM B

MIPOCTPAHCTBE;
- packiaibIBaTh BEKTOP MO Oasucy;
- MIPOU3BOJIUTH oTieparuio CIIOKEHMS,

BBIYMTAHUS, YMHOKEHUS BEKTOPA HA YUCIIO.
CTPOUTH BEKTOP, MO €ro KOOpAUHATAM;

- omepupoBaThb  GOpMyIaMH  CIOXKEHU,
BBIYUTAHUSA, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIAAT  YIJIBI  MEXAY  HPSIMBIMH U
IJIOCKOCTSIMU;

- pemaTh 3a/la4yd IPUMEHSS OCHOBHBIE CBOMCTBA
1 GOPMYIIBI TEJ BpaICHUS;
- HaxOJIUTh 00BEM MPSMOIl MPU3MBI, MUPAMUJBI,

Texymui KOHTPOJIb B
dbopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaIITHUX 3aJaHHI;
- IPE3EHTALUN WU
co0011IeHuH IO
TEMaM;

- OLICHKH
BBITIOJIHEHU S
CaMOCTOAITENIbHBIX U
KOHTPOJIbHBIX PaboT.
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MPSIMOTO KPYrOBOI'O LUJIMHIpPA U KOHYCA, 111apa;

- HaxOJHWTh IUIOWIAAMA MOBEPXHOCTEU MPU3MBI,
NMpaMU/bl, HWJIAHIPA, KOHYCA U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIC 3JIEMEHTHI
MPSAMBIX [IPU3M, [TapaJlICICIUIIEO0B,;

- CTPOUTH MPOCTENILINE CEUCHUs
MHOT'OIPAHHUKOB YKa3aHHBIX BBIIIE, BBIYUCIATH
TUIOIIAJAN ITUX CEUCHUM.

V25. U3obpaxath
reoMeTpHUecKue PUryps
U TeJa, BBIOJIHATD
YEepPTEXK M0 YCIOBUIO
3a7ayH.

OK 01 - OK 07

JIP 05-09

- IPUMEHATb AaKCHUOMBl  IUIAHUMETPUU H
CTEPEOMETPUU IIPU PELLIEHUU 3a4a4;

- JOKasplBaTb  CIEICTBUSA M3
CTEPEOMETPUH.

- yCTaHaBJIMBATh B IIPOCTPAHCTBE
[apajuleIbHOCTh  IPSMBIX, MPSAMON U
IUIOCKOCTH, JBYX IUIOCKOCTEH, UCIIOJIB3Ys
IPU3HAKKM U OCHOBHBIE TEOPEMBI O
[apalIeIbHOCTH;

- [PUMEHATh MPU3HAK [APAIIEIBHOCTH
OpsIMOM M IUIOCKOCTH, IIPpU PEIIECHUU
3ajauy;

IIPUMEHSTh IIPU3HAK
NEPIEHIUKYJIAPHOCTH MPSAMONM U  IJIOCKOCTH,
TEOpeMy O TpeX MEepHEeHAMKYIAPAX, INPU3HAK
HEePIEeHIUKYISIPHOCTH IJIOCKOCTEN JUISL
BBIUHUCIEHUS  YIJIOB WM pPacCTOSSHUM B
IIPOCTPAHCTBE;

- packKiaibIBaTh BEKTOP MO Oa3ucy;

- MIPOU3BOJIUTH oTeparuio CIIOKEHMSI,
BBIUNTAHUS, YMHO)KEHHUSI BEKTOPA Ha YHCJIO.
CTPOUTH BEKTOP, O €ro KOOpAUHATAM,;

- omepupoBatb  (GopMyJIaMu
BbIUUTAHUS, CKaJISIPHOTO
BEKTOPOB;
BBIUUCIISATh
IUIOCKOCTSIMU;
- pemare 3aJa4y NPUMEHSS OCHOBHBIE CBOMCTBA
1 (GOpMYyJIbI TEJ BpaLCHUS;

- HaXOAUTh 00bEM NPSMON MPU3MBI, TUPAMUJIBI,
MPSIMOTO KPYroBOTO IMJIMHAPA U KOHYCa, 11apa;

- HAaxoAWTh IUIOUIAJM IOBEPXHOCTEH
MPU3MBI, TUPaMU/Ibl, IIWJIMHIPA, KOHYCa U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIE 3JIEMEHTHI
MPSIMBIX PU3M, TTapaJlIeIenHUIe /0B,

- CTPOMTH npocTeimune CeueHus
MHOTOTPaHHUKOB YKa3aHHBIX BBIIIE, BHIYUCIATH
IUIOLIA/IN ATUX CEUEHUH.

aAKCHUOM

CJIOJKEHMS,
MPOU3BEIACHUS

YIIbl  MEXIY

IIpsAMBIMHA n

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 33]IaHUil;
- IPE3CHTAMI UIn
COOOILIEHUH 110
TeMam;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIHBIX PadoT.

V26. Pemars
reOMETPUYECKHUE 3a/1a4H,
ONUpPasiCh HA U3YUYEHHbIC
CBOMCTBA
TJIAHUMETPUYECKUX U

- IIPHUMCHSATH AKCHOMBbI IIaHUMETPUU n
CTCPCOMETPHUH NTPHU PCIICHUUN 3a/1a4;

- JOKa3plBaThb  CIEICTBUS M3  aKCHUOM
CTEpEOMETPHH.
- yCTaHaBJIMBATh B MIPOCTPAHCTBE

Texynui KOHTPOJIb B
dbopme:

- YCTHOT'O OIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHMI;
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CTEPEOMETPUYUECKHIX
¢buryp 1 OTHOIIEHUH

MCXKIY HUMHU, IPUMCHSAA

anredpanveckui u
TPUTOHOMETPHYECKUIA
ammapar.

OK 01 - OK 07

JIP 05-09

[apaJUIeIbHOCTh  NPAMBIX, MNPAMOH U

IUIOCKOCTH, ABYX IUIOCKOCTEH, UCIIOIb3Ys

IIPU3HAKA U OCHOBHBIE TEOPEMBI O

[apaJlIeIbHOCTH;

- INPUMEHATh IPU3HAK
IpsIMOM M IIJIOCKOCTH,
3ajad4;

NIPUMEHSATH HpU3HAK
NEPIEHIUKYJIAPHOCTH MPSMOM UM IIJIOCKOCTH,
TEOpeEMY O TpeX IEepHEeHIUKYISpax, IIPU3HAK
NEPIECHIUKYISIPHOCTH IUIOCKOCTEN JUISL
BBIYMCIICHUS YIJ10B " paccTosiHUU B
IIPOCTPAHCTBE;

- PacKJIaAbIBaTh BEKTOP 10 Oa3ucy;

- IIPOU3BOJIUTH oleparuo CIIOKECHUS],
BbIYUTAaHUA, YMHOXCHUA BCKTOPA HA YUCJIO.
CTPOUTH BEKTOP, M0 €r0 KOOPAUHATAM,;

napajieIbHOCTH
IIpU  pELICHUU

- omepupoBath  (QopMyJaMU  CIOXKEHUS,
BbIYUTAHUA, CKaJIIpHOT'O IMPONU3BCACHUA
BEKTOPOB;

BBIYUCIIATH YTJIbL MCKOY IIpsAMBbIMHA n
TUIOCKOCTSIMH;

- pemaTh 3a/a4d IPUMEHSS OCHOBHBIE CBOMCTBA
U (GOpMyJIbI TeN BpalleHHUs;

- HaXOAWUTh 00BEM IPSIMOW MPHU3MBI, MMPAMUJIBI,
IIPSAAMOTO KPyroBOIrO LMIIMH/IPA U KOHYCA, 111apa;

- HaxoOJWTh IUIOIIAJM IIOBEPXHOCTEN
MIPU3MBI, TUPaAMU/bI, IWJIMHIPA, KOHYCA U 11apa;
BBIUMCIATh U M300pakaTh OCHOBHBIE 3JIEMEHTHI
MPSAMBIX [IPU3M, [TapaJlIEeIEIUIIECO0B,;

- CTPOUTH IIpoCTENIINE CeYeHHUs
MHOT'OI'PAHHUKOB YKa3aHHBIX BBIIIE, BBIYUCIATH
IUIOMIAAN ITHUX CEYECHUH.

- IpE3CHTAIui UIn
co00I11IeHHH 10
TEMaM;

- OIICHKH
BBITIOJTHEHHUS
CaMOCTOSTCIIBHBIX U
KOHTPOJIbHBIX padoT.

V27. IIpoBoauTh
J0Ka3aTeNbHbIE
paccyxaeHHsI PU
pelIeHnH 3a1ad,
JIOKa3bIBaTh OCHOBHBIE
TEOpPEMBI Kypca.

OK 01 - OK 07

JIP 05-09

- NIPpHUMCHSITH AKCHOMBbI IJIAaHUMCETPpHUU n
CTCPCOMETPHUH NTPHU PCIICHUUN 3a/1a4;

- JOKa3plBaTb  CJEJICTBUS U3  aKCUOM
CTEPEOMETPUH.

- yCTaHaBJIMBATh B MIPOCTPAHCTBE
NapajuIeIbHOCTh  NPSMBIX, NPAMON U
IJIOCKOCTH, BYX IUIOCKOCTEW, UCTIONIB3YS
IPU3HAKHM U OCHOBHBIE TEOPEMBI O
napassieIbHOCTH;

- NPUMEHATh TPU3HAK MAPAIIEIBHOCTH
OpsIMOM M TUIOCKOCTH, TPU PEIIeHUU
3ajad4;

- NPUMEHSATh MIpU3HAK
NEPIEHIUKYIIPHOCTH psIMON u
IJIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK

MEePHNEHIUKYIAPHOCTH IUIOCKOCTEH A
BBIUMCIEHUS YIJIOB M PpacCTOSHUM B

Texymui KOHTPOIIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHMHIL;
- IPE3CHTAMI WU
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIBHBIX PaboT.
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IPOCTPAHCTBE;

pacKiaabpIBaTh BEKTOP MO 0a3ucCy;

- POU3BOINTH OIIePAIHIO CIIOXKEHUS,
BbIYUTAaHUA, YMHOXCHHUA BCKTOPA HA YUCIIO.
CTPOUTH BEKTOP, 110 €T0 KOOPAHMHATAM,;

- omepupoBaTth  (QopMylIaMU  CIOXKEHUS,
BBIYUTAHUS, CKJIIPHOTO MIPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATH  YIJIBI  MEXAY  HPSIMBIMH U
TJIOCKOCTSIMU;

- pelmaTh 3a/la4yd IPUMEHSs OCHOBHBIE CBOMCTBA
¥ (GOPMYJIBI TEJT BpaICHHS;

- HaxoJIUTh O0BEM MPSMOI MPU3MBI, MUPAMUBDI,
IIPSIMOrO KPyroBOro LIMJIMHAPA U KOHYCa, 11apa;

- HaxoguTh IUIOIIAJM  IIOBEPXHOCTEU
IIPU3MBI, UPaMUbl, LUAJIUHIPA, KOHYCa
U 111apa;

BBIYUCIIATh U U300pakaTb OCHOBHBIE IJIEMEHTHI
MPSIMBIX MPU3M, MTapalIeIEIUIIC/IOB,;

- CTPOUTH MPOCTEHIINE CEeUEHH
MHOTOIPAaHHUKOB YKa3aHHBIX BBIIIE, BBIUYUCISATH
IUIOIAH 3TUX CEUECHHUH.

V28. BeuuciasaThb
JIMHENHBIE DJIEMEHTHI U
VTJIBI B
MIPOCTPAHCTBEHHBIX

KOH(pUrypanusx, o00bemMbl
U TUIOIIAIU TIOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEN U

UX IPOCTEUIINX
KOMOMHAIIHH.
OK 01 - OK 07
JIP 05-09

- packiaJpIBaTh BEKTOp MO Oa3ucy;

- MIPOU3BOIUTH oTeparuio CIIOKEHHS,
BBIYUTAHUS, YMHOXKEHHUS BEKTOpa Ha YUCIIO;

- CTPOUTH BEKTOP, IO €ro KOOpJAUHATAM,

- omepupoBatb  (QopMylamMH  CIOXCHHS,
BBIYUTAHUS, CKaJIIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIATh  yIJIbl  MEXAY  HOpsIMBIMH U
MIJIOCKOCTSIMU;

- pelmaTh 3a/1a4d IPUMEHSAS OCHOBHBIE CBOMCTBA
1 (GOpMYyJIbI TEJ BpaLCHUS;

- HaXOAUTh 00BbEM IPSAMOM MPU3MBI, MUPAMUJIBI,
IIPSAMOTO KPyroBOro LMIIMHIPA U KOHYCA, 111apa;

- HaxoOJWTh IUIOIIAJM IIOBEPXHOCTEN
IIPU3MBI, TUPAMU/bI, IWJIMHPA, KOHYCA U 11apa;
BBIUUCIIATh U M300pakaTh OCHOBHBIE 3JIEMEHTHI
IPSAMBIX IIPU3M, [TapaJUICIEIUIIEIO0B,;

- CTPOUTH IpocTenIne CEYEeHHUs
MHOT'OI'DAHHUKOB YKa3aHHBIX BBIIIE, BBIYUCIIATH
IUTIOIAAN DTHUX CEYCHUH.

Texymui KOHTPOJIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 3aJaHHI;
- IPE3EHTALUN WU
co0011IeHuH IO
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaboT.

¥29. IlpumensaTs

KOOPJMHATHO-BEKTOPHBIN

METOA AJIAA BBIYUCIICHU A

OTHOILIEHUH, PACCTOSHUI

U YTJIOB.
OK 01 - OK 07
JIP 05-09

- packiaibIBaTh BEKTOP MO Oasucy;

- MIPOU3BOJIUTH oTiepario CIIOKEHHSI,
BBIUNTAHUS, YMHOKEHHUS BEKTOPA HA YHCJIO.
CTPOUTH BEKTOP, IO €ro KOOpAUHATAM,;

- omepupoBaTb  GopMylTaMH  CIOXKEHUS,
BBIUUTAHUS, CKaJIIPHOTO IIPOU3BEACHNUS
BEKTOPOB;

BBIUUCIIITh  YIJIBI  MEXAY  OpSIMBIMH U

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JOMAIIHUX 3a1aHU;
- IpE3CHTAaIui UIn
cooOIeHNnH 10
TEMaM,;
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IIJIOCKOCTSIMU;

- peuarh 3a/a4d MPUMEHSS] OCHOBHBIE CBOMCTBA
1 GOpMyIIbI TEJ BpaleHUS;

- HaxOJIUTh O0BEM MPSMOU MPU3MBI, TUPAMUJIBI,
MPSIMOTO KPYrOBOI'O LHMJIMHIpA U KOHYCA, 11apa;

- HaxOJIWTh IUIOIIAJAM TOBEPXHOCTEU
MIPU3MBI, TUPAMU/bI, IWJIMHIPA, KOHYCA U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIC 3JIEMEHTHI
MPSAMBIX [IPU3M, [TapaJlICICIUIIEO0B,;

- CTPOUTH MPOCTENILINE CEUCHUS
MHOT'OIPAHHUKOB YKa3aHHBIX BbILIE, BBIUUCIATH
IJIOIIAJAN 3TUX CEUECHUM.

- OLICHKHU
BBITIOJTHECHHSI
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.

V30. Ctpouts ceueHus
MHOTOTPaHHUKOB U
M300paXkaTh CCUCHUS TEIl

- packiaJpIBaTh BEKTOp MO Oa3ucy;
- MIPOU3BOIUTH oTeparuio CIIOKEHHSI,
BBIYUTAHUS, YMHOKEHHUS BEKTOpA HA YHUCIIO;

Texymui KOHTPOJIb B

dbopme:
- YCTHOTO OTIPOCa;

BpaIICHUS. - CTPOUTH BEKTOP, IO €r0 KOOPJHHATAM,; - IPOBEPKH
OK 01 - OK 07 - omepupoBaTh  (QopMyJaMH  CJIOXEHHS, | JOMAIIHUX 3aJaHMIi;
JIP 05-09 BBIYMTAHHS, CKaJISIPHOTO NPOU3BEICHUS | - IPE3CHTALMN HITH
BEKTOPOB; cO0011IeHuH IO
BBIYHCIIATH  yIJIBI ~ MEXKIY  MHpSIMBIMH U | TEMaM;
TUIOCKOCTSIMH; - OLICHKH
- pemiaTth 3aJa4d MPUMEHSISI OCHOBHBIE CBOICTBA | BBIIOJIHEHHUS
¥ (GOPMYJIIBI TEJT BpAIEHHS, CaMOCTOSITEIIbHBIX H
- HAXOJUTh O0BEM IMPSIMOW NPU3MBI, TUPAMHJIBI, | KOHTPOJIBHBIX padoT.
IPSIMOTO KPYTrOBOTO IIMJIMHIPA U KOHYCA, 11apa;
- HaxoAMTh IUIOLIAJAM TOBEPXHOCTEN
MPU3MBI, TMPAMHUIBL, IIIIMHAPA, KOHYCA U 11apa;
- BBIYUCIIATH U U300pakaTh OCHOBHBIE JIEMEHTHI
NPSMBIX TIPU3M, TTapaJuICIICTIUTIE/IOB,
- CTPOUTH npocTrenme CeYeHUS
MHOTOTPAaHHHKOB YKa3aHHBIX BBIIIE, BBIYUCISATH
IUIOINAAM ITUX CEYECHUH.
3HaTh:

31. 3nadyeHue
MaTeMaTUYeCKOU HayKu
JUTSI pellieHus 3a/1ad,
BO3HUKAIOIINX B TEOPUH U
MPaKTHUKE; ITUPOTY U
OTPaHUYEHHOCTh
MIPUMEHEHUS
MaTeMaTUYEeCKHX METOJIOB
K aHaJIM3y 1
HCCIIE0BAHUIO MTPOLIECCOB
U SBJICHUW B MPUPOJIE U
oOmecTBe.

OK 01 - OK 07

JIP 05-09.

- aKCHOMBI CTEPEOMETPHH;
- CIEACTBMSI U3 AKCUOM CTEPEOMETPUN;
- aKCHOMBI IJTAHUMETPUH,;

- B3aMMHOE  pACIOJIOXKEHUE  IPSIMBIX,
MPSAMOM U IIJIOCKOCTH, JIBYX IIJIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBI O MNAPAIUIETBHOCTH
IpSIMOW M TUIOCKOCTH, MapajljeIbHOCTH
JIBYX TUIOCKOCTEW;

- CBOICTBa NapajyieIbHOTO
IMPOCKTUPOBAHUA W HUX MMPUMCHCHUC JIA
n300pakeHust pUryp B CTepeoMeTpuH;

OCHOBHBIC TIIOHATHUA CTCPCOMETPUH,; AKCUOMBI
CTCPCOMETPHUH U CIICACTBUA U3 HUX;
- B3aHMMHOC PAaCIIOJIOKEHUC MPSAMBIX,

IIPSIMOM U IIJIOCKOCTH, ABYX INIOCKOCTEH B

Texymui KOHTPOJIb B
dopme:

- YCTHOTO OIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHMHIT;
- IPE3EHTAUI UIn
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIBHBIX PaboT.

19




MIPOCTPAHCTBE;

- OCHOBHEIC TEOPEMBI 0
MePIEHIUKYIIPHOCTH psIMOI u
MJIOCKOCTH, TEPIEHIUKYISPHOCTH ABYX
IUIOCKOCTEH;

- IIOHATHUC YI‘JIa MC)KI[y HpSIMbIMI/I, yrﬂa
MEXY MPAMOI n IUIOCKOCTBIO,
JIBYTPaHHOI'O yria, yria MEKY
IUIOCKOCTSIMU;

- OCHOBHBIC TeOpeMLI [0) HepHeHI[I/IKy.HSIpHOCTI/I
NpAMOM W TJIOCKOCTH, MEPNEHIUKYISIPHOCTH
IIOCKOCTEH;

- TMOHSTHE  BEKTOpa, MPaBUIIO

napaJjielsenumnesa;
- CBOiicTBa KOMILIAaHAPHBIX U
KOJUIMHEAPHBIX BEKTOPOB;
- [psIMOYTOJIbHAs cucrema
KOOp/IMHAT;

- KOOPJWHATHI BEKTOPA;
- CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB;
- TeJIa BpallleHUs;
- CBOICTBA TeJI BpalllcHHUS,
- TOHATHE O0bEMa M TUIOIIATU TMOBEPXHOCTH
TE€OMETPUIECKOTO Tea;
- Gopmynsl IS BBIYHCICHUS OOBEMOB W
TUIOMIAa/Ie TTOBEPXHOCTEH TeOMETPUUYECKUX TeTl.
MEPEYUCIICHHBIX B COACPXAHWH  Y4eOHOTO
MaTepuana;
- TOHATHE MHOTOTPAHHHKA, €ro
TTOBEPXHOCTH, MOHSITHE
MPaBUJIBHOTO MHOTOTPAHHHKA,;
- ONpeJeNeHue MPU3MBI, Mapajenenunea,
BUJIBI TIPH3M;
- CBOWMCTBA MPHU3M U MapaJjieNenumneoB.

32. 3HayeHMEe NPaKTUKU U
BOIPOCOB, BO3ZHUKAIOLINX
B caMO#l MaTeMaTuKe s
¢dbopmupoBaHus U
pa3BUTHS
MaTeMaTHYeCKOI HayKH.
OK 01 - OK 07

JIP 05-09

- AKCHOMBI CTEPEOMETPUHU;

- CJIEJICTBHS U3 aKCHOM CTEPEOMETPHUH;

- aKCHOMBI IUNIAHUMETPHUH;

- B3aMMHOE  pACIOJIOXKEHUE  MPSAMBIX,
MPSAMOM U IIJIOCKOCTH, JIBYX IIJIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O IAPAIEIbHOCTH
IpsAMOM M IUIOCKOCTH, IapalIeIbHOCTH
JIBYX TUIOCKOCTEW;

- CBOMCTBa [apajuIeIbHOT O
MIPOCKTUPOBAHUS M WX INPUMEHEHHE UL
n300pakeHust pUryp B CTepeoMeTpuH;

OCHOBHBIE IIOHATHSI CTEPEOMETPUU; aKCHOMBI
CTEPEOMETPUH U CIEACTBUSA U3 HUX;

- B3aMMHOE  pACMOJIOKEHUE  NPSIMBIX,
IIPSAMOM U IIJIOCKOCTH, ABYX INIOCKOCTEHU B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0

Texymui KOHTPOIIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JTOMAaINTHUX 3aJJaHMii;

- IPE3CHTAMI WU
coo01IeHu# 1o
TEMaM;

-OLIEHKU BBIMOJIHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.
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MePIEHIUKYIIPHOCTH psSIMOM u
MJIOCKOCTH, TEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- MOHATHUC YIJla MCXKAY MNpsAMBIMH, yIJia

MEXAy ~ HOpsAMOM U IJIOCKOCTHIO,
JBYTpaHHOIO0  yIyla,  yrjla  MEXIy
MJIOCKOCTSIMU;

- OCHOBHBLIC TCOPEMBI O MCPICHAUKYIIAPHOCTU
NpsIMONH W TUIOCKOCTH, TEPHEHIAUKYISIPHOCTH
IUIOCKOCTEH;

- IIOHATHE  BEKTOpa,  IPaBUIO
napaJijielsenuIesa;
- CBOiicTBa KOMILIaHAPHBIX u
KOJUUIMHEAPHBIX BEKTOPOB;
- [psIMOYToJIbHAs cucrema
KOOp/JMHAT;

- KOOpJHMHATHI BEKTOPA;
- CKaJsIpHOE MPOMW3BENIEHNE BEKTOPOB;
- TeJIa BpaIlleHUS;
- CBOICTBA TeJI BpalllcHHS,
- TOHATHE O0bEMa M TUIOIIATU TMOBEPXHOCTH
TE€OMETPUIECKOTO Tea;
- Gopmynbsl IS BBIYHCICHUS OOBEMOB W
IUIOIAJICH TIOBEPXHOCTEH I€OMETPHUYECKUX TEll.
MEPEYUCIICHHBIX B  COACPXKAHWH  Y4eOHOTO
MaTepuana;
- TOHATHE MHOTOTPAHHHKA, €ro
TTOBEPXHOCTH, MOHSITHE
MIPaBWJIBHOTO MHOTOTPAaHHUKA,
- ONpeJeNeHue MPU3MBI, Mapajenenunea,
BUJIBI TIPH3M;
- CBOWMCTBA MPU3M U TapajieNenueoB.

33. Uneu pacumpenus
YHCIIOBBIX MHOXKECTB KaK
croco0a MocTpoeHust
HOBOT'0 MaTeMaTHYECKOT0
anmapara JJisl peIeHus
MPaKTHYECKHX 33724 1
BHYTPEHHHX 33]1a4
MaTeMaTHKH.

OK 01 - OK 07

JIP 05-09

- TeoMmeTpuyecKas
KOMIUIEKCHBIX YHCET,
- JICHCTBUTEJIbHAA U MHUMAas 4acTb, MOLYJb U
apryMeHT KOMIUIEKCHOTO YHCIIa;

- anreOpanyeckas U  TPUTOHOMETpUYECKas
(hOpMBI 3aITUCH KOMILJIEKCHBIX YHCET;

- apudmernueckue JEeNCTBUS Haj
KOMIUIEKCHBIMUA YHCIIaMH B pa3HbIX (opmax
3aIlMCH;

- KOMIUJIEKCHO CONPSIKEHHBIE YHCIIA.

MHTEpIpETANNs

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 33]IaHUi;

- IpE3eHTalui UIn
co0O1IeHNnH 10
TeMam;

-OI[EHKU BBIMIOJTHECHHUS
CaMOCTOSITEIIbHBIX |
KOHTPOJIBHBIX PaboT.

35. Bo3aMokHOCTH
TE€OMETPUH ISl OITUCAHUS
CBOJCTB peaJIbHBIX
MIPEIMETOB U UX
B3alMHOI'O
PacIoIOKEeHUs.

OK 01 - OK 07

JIP 05-09

-  AaKCHOMBI CTCPCOMCTPHHU,
- CJICACTBUA U3 aKCUOM CTCPCOMETPHUH,
- aKCHMOMBbI IINIAHUMCTPHH,

- B3aMMHOE  pACIOJOKEHHE  TPAMBIX,
NpSIMOI M TJIOCKOCTH, JABYX IJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOpEMBbl O MaPaIEIbHOCTU
OpsIMOM M TIOCKOCTH, MapalljIeIbHOCTH

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JOMAIIHUX 3a1aHU;
- IpE3CHTAaIui UIn
cooOIeHNnH 10
TEMaM,;
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JIBYX IJIOCKOCTEH;

- CBOMCTBa [1apajuIeIbHOT O
IPOCKTHUPOBAHUSA M MX NPUMEHEHHUE s
n300pakeHus puUryp B CTepeOMETpUH;

OCHOBHBIE TMOHATUS CTEPEOMETPUH; aAKCHOMBI
CTEPEOMETPUM U CIIEICTBUA U3 HUX;

- B3aMMHOE  pAaCHOJIOKEHHE  TPSAMBIX,

IIPSAMOM U IJIOCKOCTH, ABYX IIJIOCKOCTEH B

MIPOCTPAHCTBE;

- OCHOBHEIC TEOPEMBI 0
MePIEHIUKYIIPHOCTH psSMOK u
MJIOCKOCTH, TEPIEHAUKYISIPHOCTA JBYX
IUIOCKOCTEH;

- TIOHATHE yria MEXAYy MNpSIMbIMH, YTIJa
MEXIY PSAMOi u IIOCKOCTBIO,
JIBYTPAaHHOTO  yrila,  yrjla  MEXIy
IJIOCKOCTSIMH,

- OCHOBHBIE TEOPEMBI O MEPICHAUKYISIPHOCTH
npsSIMOM M TUIOCKOCTH, TEPHEHAUKYISIPHOCTH
IUIOCKOCTEH;

- TIOHSTHE  BEKTOpa,  MPaBUIIO

napasuiesenuIesaa;
- CBONCTBa KOMILUTAHAPHBIX 51
KOJIJITMHEAPHBIX BEKTOPOB;
- [psSMOYroJibHas cucreMa
KOOp/JMHAT;

- KOOpJIMHATHI BEKTOPA;
- CKaJIsIpHOE MPOU3BEJIEHUE BEKTOPOB;
- TeJa BpalleHus;
- CBOICTBA TeJ BpallleHMUS;
- TIOHATHE O0beMa U TUIOMIAAM TOBEPXHOCTH
r€OMETPHUUECKOTO TeNa;
- QopMmynbsl s BBIYUCICHHS OOBEMOB H
MJI0IIA el TOBEPXHOCTEM F€OMETPUUECKUX Tell.
MEPEUYNCICHHBIX B  COJEPKaHHH  y4eOHOTO
MaTrepuana;
- TIOHSITUE MHOTOTPAaHHUKA, €ro
MMOBEPXHOCTH, TIOHSTHE
MPaBWJILHOTO MHOTOTPAHHHKA;
- OMNpEJeNeHHUE MPU3MBbI, TapaJljIeNenuIea,
BH/IBI TIPU3M,;
- CBOMCTBA MPU3M U NapajlIeJIenuIe/1oB.

-OLIEHKU BBIMOJIHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT.

36. YHuBepcaabHbII
XapakTep 3aKOHOB JIOTUKHU
MaTeMaTUYECKUX
pacCyXIeHUM, UX
MPUMEHUMOCTD B
Pa3TUYHBIX 00JACTIX
YeJI0BEYECKOU
JEATEIIbHOCTH.

OK 01 - OK 07

JIP 05-09

- AKCHOMBI CTEPEOMETPUH;

- CJIECTBHS U3 aKCUOM CTEPEOMETPHUH;

- aKCHOMBI IUNIAHUMETPHH;

- B3aUMHOE€  pAacIOJIOKEHHE  MPSMBIX,
MPSAMOM U IIJIOCKOCTH, JIBYX IIJIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MAPaALIEIBHOCTH
OpsIMOW M TUIOCKOCTH, MNMapajljebHOCTH
JIBYX IJIOCKOCTEH;

- CBOMCTBa [1apajIeIbHOrO

Texynui KOHTPOJIb B
dopme:

- YCTHOTO OIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHMHIT;

- IPE3CHTAMI WU
coo01IeHu# 1o
TEeMaM;

-OLIEHKH BBINOJIHEHUS
CaMOCTOSITEJIbHBIX U
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MIPOEKTUPOBAHUS U UX MPUMEHEHHE IS

n300pakeHus puUryp B CTepeOMETpHH;
OCHOBHBIC TOHSTHS CTEPEOMETPUH; AKCHOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX;

- B3aUMHOE  pPACMOJIOKEHHE  MPAMBIX,
MPSIMOM U TIJIOCKOCTH, IBYX IJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0
MEPIEeHIUKYISIPHOCTH MPSIMOiA u
MJIOCKOCTH, TEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- TIOHSTHE yria MEeXIy
MEXIYy  NpAMOM u
JIBYTPAaHHOTO  yTJIa,
MJIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI O MEPICHAUKYIISIPHOCTH
OpsIMOM U TUIOCKOCTH, MEPHEHAUKYISIPHOCTH
IIOCKOCTEH;

IpSIMBIMH, yTJIa
IIJIOCKOCTBIO,
yria — Mexnay

- MOHSITHE BEKTOpa, IIPABUIIO
napajieNnenunena;
- CBOMCTBA KOMILUTAHAPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;
- PsIMOYTOJIbHAs CUCTEMA KOOPAUHAT;
- KOOPJMHATHI BEKTOPA;
- CKQJIIPHOE TTPOU3BEICHUE BEKTOPOB;
- TeJla BPAILICHHUS;
- CBOICTBA TE€J BpalCHUS;
- MOHATHE 00BbeMa U TIJIOMAAN TTOBEPXHOCTH
TEOMETPHUUECKOTO TeJa;
- dopmynsl IS BBIYHCIEHUS OOBEMOB H
IJTONIAZEd MOBEPXHOCTEN T'€OMETPUUYECKUX TEll.
MEPEYUCICHHBIX B  COAEpPXKAHUH  Y4eOHOTO
MaTepuana;
MOHSATHE MHOT'OTpaHHUKa, ero
HOBerHOCTI/I, IIOHSTUC HpaBI/IJ'II)HOFO
MHOT'OTPaHHUKa;
- OMpeJeNieHue MPU3MBbI, apaijIesienuIea,
BU/IbI TIPU3M,;
- CBONMCTBA MPHU3M U NapaUICTIEIUIICIOB.

KOHTPOJIbHBIX padoT.

JIP 05 chopmHupoBaHHOCTH
OCHOB CaMOPa3BUTHUS U
CaMOBOCITUTaHHS B
COOTBETCTBHU C
00IIeYeIIOBEUeCKUMU
LIEHHOCTSAMH U HJeagaMu
Tpa)IaHCKOTO OOIIECTBA;
TOTOBHOCTH U
CIOCOOHOCTH K
CaMOCTOSITEIbHOM,
TBOPYECKOU U
OTBETCTBEHHOU
NEATEIbHOCTH;

HpI/IHI/IMaTL peUICHUSA B CTAHAAPTHLIX U
HECTAaHAAPTHBIX CUTyalludX U HECTHU 3a HUX
OTBCTCTBCHHOCTD.

Texymmi KOHTPOJIb B
dbopwme:
- YCTHOT'O OIIpOCa;

- IpE3eHTaIui UIn
co0OmIeHNnH 1o
TeMam;

- OLICHKHU
BBIMIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.
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JIP. 06  TtonepaHTHOE
CO3HAHUE W MOBEICHHE B
MOJIUKYJIBTYPHOM  MHpE,
TOTOBHOCTbH n
CIIOCOOHOCTh BECTH
JHAJIOT c JIPYTUMH
JIOABMH, IOCTUTATh B HEM
B3aMOIIOHUMAaHUI,
HAXOJUTh OOINWE IETH H
COTPYAHUYATDb JJISL nux
JTOCTYDKEHHUS,
CIIOCOOHOCTH
MPOTHBOCTOSATH
UJICOJIOTHH IKCTPEMHU3MA,
HaI[MOHAIIU3Ma,
KceHohoouu,
JTMCKPUMHUHALIUA o
COLIMAJIbHBIM,
PEJIUTHO3HBIM, PAaCOBBIM,
HaI[MOHAJIbHBIM

IpU3HAKaM M JIpYruMm
HETaTUBHBIM COLIMAIIBHBIM
SIBJICHUSIM

PaboTaTh B KOUIEKTHBE U KOMaH/Ie, 2P (HEKTUBHO
00IIaThCS C KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

Tekymuii KOHTPOJIb B
dopme:
- YCTHOT'O OIIpOCa;

- IPE3CHTALMI UIn
COOOILIEHHUH 110
TeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

JIP 07 HaBBIKU
COTPY/ZIHUYECTBA co
CBEPCTHHKAMH,  JICTHhMH
MJIAIIIIETO BO3pacTa,
B3POCIIBIMU B
o0pa3oBaTenbHOM,
OOIIECTBEHHO IOJIE3HOM,
yueOHo-
HCCIIET0BATEIBCKOM,
NPOSKTHOH ¥ JPYrux

BHIaX JEITEIBHOCTH,

bbITh TOTOBBIM OpaTh Ha ceOsl HPABCTBEHHBIE
o0s3aTeNbCTBA [0 OTHOLIEHHIO K TPHPOJIE,
OOLIECTBY U YETIOBEKY.

Texymuii KOHTPOJIb B
dbopwme:
- YCTHOT'O OIIpOCa;

- IPE3EHTALUI WU
co0011IeHuH IO
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOATENIBHBIX U
KOHTPOJIbHBIX PaboT.

JIP. 08 HpaBctBeHHoe | PaboTaTh B KOJUIeKTUBE U KOMaHIe, 3¢ (dekTuBHO | Tekymuii KOHTPOIb B
CO3HaHHE U MOBEJEHHE Ha | O0IIATHCA C KOJIJIETaMu, pyKOBOJICTBOM, dopme:
OCHOBE YCBOCGHHMS | IOTPEOUTENSMHU. - YCTHOT'O OIIpOCa;
00111eueI0BEYECKUX - Ipe3eHTalui WIN
LIEHHOCTEH; c000I11IeHHIT 1O
TEMaM;
- OLIEHKHU
BBIIIOJIHEHUS
CaMOCTOSATENIBHBIX U
KOHTPOJIbHBIX padoT.
JIP. 09 roToBHOCTH H OcyiecTBiATh MOUCK M MCNOJIb30BaHUE | TeKymuii KOHTPOJIb B

CIIOCOOHOCTh K
o0pa3oBaHHIO, B  TOM
gucie caMooOpa3oBaHMIO,

Ha TPOTSDKEHUM  BCeH
KHU3HU; CO3HATEIbHOE
OTHOILIEHUE K
HEMPEPHIBHOMY

uH(popmanuu, HeobxonumMon A 3)PeKTUBHOTO
BBITIOJTHEHUS npoecCOHATBHBIX 3azad4,
pohecCHOHANBHOTO U JMYHOCTHOTO PA3BUTHSI.

dbopwme:
- YCTHOTO OTIPOCa;
- IPE3eHTalUi WIN
co0OmIeHNnH 1o
TeMawm;
- OLICHKHU
BBITMIOJTHEHUS
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00pa30BaHUIO Kak CaMOCTOSITENIbHBIX U

YCIIOBUIO yCIIELTHOM KOHTPOJIbHBIX PadoT.

npodeccuoHaIbHON u

O0IECTBEHHOH

NEsSITeNbHOCTH;

JIP. 10  »scrernueckoe | bepe:xxHo ~ OTHOCUTBCS K HcTOpHuYeckoMy | Tekyliuii KOHTpOJIb B

OTHOLICHHE K  MHUpPY, | HACIEAUI0 U KYJIbTYpPHBIM TpaJuLUsAM Hapoja, dopme:

BKJIIOYAst ICTETUKY ObITa, | yBaXKaTh COLIMAJIbHBIE, KYJIbTYPHbIE U | - yCTHOTIO OIpOCa;

Hay4YHOI'O U TEXHUYECKOrO | PEJIMTMO3HBIE PA3IUUns - Ipe3eHTali nin

TBOPYECTBA, cropra, co0OIIeHNnH 10

OO0I1IECTBEHHBIX TEMaM;

OTHOIIICHUH; - OLICHKH
BBIITOJIHEHUS

CaMOCTOSITEJIbHBIX 1
KOHTPOJIbHBIX paboT.

JIP 13 oco3HaHHBII BEIOOD
Oyayuieit mnpodeccun u
BO3MOXKHOCTEH

peaM3anyi COOCTBEHHBIX

IToHMMAaTh CyIIHOCTh ¥ COLMAIBHYIO 3HAYMMOCTb
cBoell Oyaymell npodeccuu, NposBIATh K HeH
YCTOWYMBBINA HHTEPEC

Texymmii KOHTPOJIb B
dbopwme:
- YCTHOT'O OIIpOCa;
- IPE3EHTALUI HIIN

JKH3HCHHBIX IJIAHOB; COO00IIEeHMI TT0
OTHOIIIEHUE K TEeMaM;
npodeccnoHaTEHOM - OIICHKH
JEATEIbHOCTH KaK BBITIOJTHEHHS
BO3MOXXHOCTH y‘IaCTI/Iﬂ B CaMOCTOSTCIIBHBIX U
pelIeHun JTUYHBIX, KOHTPOJIBHBIX PaldoT.
0OIIECTBEHHBIX,

rOCy/1apCTBEHHBIX,

0O0IIEHAITMOHAILHBIX

npobJIeM.
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3. OHEHKA OCBOEHMUS YYEBHOI'O IPEIMETA:
3.1. ®opMbI H MeTObI OLICHUBAHUS
3.1 ®opMBbI U METOABI KOHTPOJIS
[IpenqmeroM OLIGHKH CiIy)KaT yYMEHHsS W 3HaHus, npexycmorpeHHsle OI'OC mo yueGHOMY
npeamery OVYII.07 MaremaTuka, HampaBlIeHHbIE Ha (OPMUPOBAHHE OONIUX KOMIIETEHIIMH, a TaKKe
JIMYHOCTHBIX PE3yJIbTaTOB B paMKax IPOrpaMMbl BOCIIUTaHUS.
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KoHTposb 1 o11eHKa 0CBOEHMS y4eOHOTO IpeaMeETa 110 TeMaM (pasziesnam)

Tabmuma 2.2.

JJIeMeHT Y4eOHOro
npeamera

@opMBbI H METO/IbI KOHTPOJISA

Tekymuii KOHTPOJIb

Py0e:xHbIi KOHTPOJIb

HpOMe)KyTO'{Haﬂ aTrrecranusa

®opmMa KOHTPOJIS

IIpoBepsiemble

OK,V¥,3

dopma
KOHTPOJIA

IIpoBepsiemble

OK, V, 3,JIP

dopma
KOHTPOJIA

Iposepsiembie OK,
y,3

BBenenue

Pasznea 1.
Anreopa

V1, V3 V12, Via

OK ¢1.0Ky
JIPys. JIP13

Dxzamen

V1, V3 V12, Via
31,32 33 34
OK ¢1.0K7
JIPos. JIP13

Tema 1.1

Llenp u 3amaun
MaTeMaTUKH MpU
OCBOCHHUH
cnenuanbHoCcTH. Yncna
W BBIYHCICHUS

YO

Vi 31
OK o1. JIPgs

Tema 1.2
Paunonansnbie u
JICCTBUTEIIbHBIC
yncia. Beraucnenus u
npeoOpa3oBaHUs
YUCJIOBBIX U
OYKBEHHBIX
BBIPAKECHUI

V3
OK o. JIPo7

Tema 1.3
IIponieHTHBIE
BBIYMCIICHHUS.

V3
OK 3. JIPog

Tema 1.4
YpaBHeHus u
HEpaBEHCTBA

YO

V1232
OK 4. JIP13
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Tema 1.5 HP]VQ],Z,3 y14

[IponieHTHBIE OK os. JIPog

BBIYMCIIEHHS B

poeCCHOHATBHBIX

3ajadax

Tema 1.6 TIPNo4 y14, 33

Penrenue 3amau. Bxoonoti konmponw OK 6. JIPyy,

Pa3nen 2 Crenenu u Vi, Vo V3 Vi Ox3amen Vi, Vo V3 Vi

KOPHH. OK ¢1.OK7 31, 32 33, 34
JIPos. JIP13 OK 01-OK7

JIPgs. JIP13

Tema 2.1 YO yl, YZ yg

Kopenb n-Hoii crenenu OK o7. JIP13

Tema 2.2 TIPNoS Vi, Vo V3 34

[IpeobpazoBanue OK ¢1. JIPgs

BBIPAKECHU,

COJIepIKaIINX

paauKabl.

Breraucnenue u

CpaBHEHHE KOpHEH

Tema2.3 Yo \ZP)

Pemenne OK 02. ﬂPo7

MPPALMOHATBHBIX

ypaBHEHUU

Tema 24 YO yl, YQ, y3

Crenenu ¢

pPalMOHAIIBHBIMU U OK 3. JIPgs

JNEeUCTBUTETLHBIMU

IMOKAa3aTeIISIMU.

Tema 2.5. TIPNo6 Vi Vo V3 33

[IpeobpazoBanue OK 4. JIP13

BBIPAKECHU,

COJIEpXAIINX CTENEHU

Tema 2.6. T Vi Vo Vs
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IIokazarenbHBIC OK 5. JIPps

ypaBHEHUS

Tema 2.7. YO YL YZ, ys

Jlorapudm yucna. OK 6. JIPqog

CgoiicTBa JiorapudmoB

Tema 2.8. Yo yl, Yz, y3

JlorapudmupoBanue u OK o7. JIP13

MOTEHIIUPOBAHUE

BBIPAKEHUI

Tema 2.9. IIPNe7 yl, Yz, y3, 32

Jlorapupmudeckue OK ¢1. JIPgs

ypaBHEHUS

Tema 2.10. Konumponvnasa paboma Nel | Vi, Vo Vi 31

Pemienne npukiiaHbIx OK oy. JIPy7

3a71a4

Paspgen 3. Y4,y3,V1i2, Dr3amen Y4,¥3,Vi2,
OcHoOBBI 31, 32 33 34 31,32 33 34
TPUTOHOMETPHH. OK 01.0K7 OK 01.0K7
TpUroHoMeTpuYecKu JIPos. JIP13 JIPos. JIP13
e pyHkuun

Tema 3.1. YO V431

Panuannas mepa yrna. OK 3. JIPog

BpamarensHoe

JIBUOKEHUE

Tema 3.2 T V4.

OcHOBHBIE OK o4. JIP13

TPUTOHOMETPHUECKHE

TOXKJIECTBA

Tema 3.3 TIPNo8 V4.33

Tpuronomerpuyeckue OK 5. JIPgg

(GYHKLIUU CyMMBI U

Pa3HOCTH apTyYMEHTOB.

DopMyITbl TPUBEACHUS

Tema 3.4 CP V432

[IpeobOpazoBanre cymMmm OK 6. JIPog

Y MIPOU3BEJCHUI
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TPUTOHOMETPUYECKUX

byHKIHMA

Tema 3.5 TIPN29 V3

[Ipeobpa3zoBanue OK o7. JIP13

TPUTOHOMETPUICCKUX

BBIPAKCHUI

Tema 3.6 YO Vio

TpUroHOMeTpHYECKHE OK o1. JIPos

ypaBHEHUS U

HEPABEHCTBA

Tema 3.7 1TPN210 V334

O6parnblie OK oy. JIPy7

TPUTOHOMETPHUYECCKHUE

byHKIIIN

Tema 3.8 Konmponvnas paboma No2 Vio

Pemenne

TPUTOHOMETPHUUECKUX OK 3. JIPgs

YpaBHEHUU U

HEPaBEHCTB

Pa3nen 4. ®ynkuuu Y4 V5 V6 Oxzamen V4, ¥5,V6

31, 32 33, 34 31, 32 33, 34

OK ¢1.0OK7 OK ¢1.0OK7
JIPos. JIP13 JIPgs. JIP13

Tema 4.1 Yo \%)

OyHKIIUU, UX CBOMCTBA OK o4. JIP13

u rpaduKu

Tema 4.2 IIPNel11 Vs

ITonsarue o OK o5. JIPgg

HETPEPHIBHOCTH

bynkuuu. Meton

WHTEPBAJIOB

Tema 4.3 T V531

CaoiicTBa GHyHKIINNA OK 6. JIPygy

Tema 4.4 YO A%}

CrenenHas pyHKIUS OK o7. JIP13
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Tema 4.5 Yo A%

ITokazarennHas OK o1 JIPgs5

byHKIHSA

Tema 4.6 Ml V5,31

Jlorapudmmueckas OK oy. JIPy7

byHKIIUS

Tema 4.7 IIPNel?2 Vo6

Tpuronomerpuyeckue OK 3. JIPgg

byHKIIIN

Tema 4.8 ITIPNel13 V5,6, V5,34

[IpeobpazoBanue OK o4. JIP13

rpaduKoB QYHKITHI

Tema 4.9 Koumponvnas paboma Ne3 V5,V6

O6parnblie

TPUTOHOMETPUUYECKHUE OK 5. JIPog

GyHKINN.

Pasnea 5. Vi1LVi2, Dxzamen Vi1,yi2, V13, V14

YpaBHeHnus u Vi3,Vi4 31,32, 33 34

HEpPaBEeHCTBA 31, 32 33 34 OK ¢1.0Ky
OK 01-.OK7 JIPos. JIP13
JIPos. JIP13

Tema 5.1 Yo Vid, V5,3 1

PaBHOCHIIBHOCTE OK 6. JIPygy

YpaBHEHUH,

HEPABEHCTB, CUCTEM

Tema 5.2 IIPNel4 Vi2

PanmonanbHnie OK o7. JIP13

ypaBHEHUS U

HEpaBEHCTBA

Tema 5.3 T Vi3

IToxa3aTennHEIC OK ¢1. JIPgs

ypaBHEHUS U

HEPAaBEHCTBA
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Tema 5.4
Jlorapudpmuueckue
YpPaBHEHUSA U
HEPAaBEHCTBA

Vi2, V532
OK 0. JIPy7

Tema 5.5

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUU

YO

Vi2
OK 03. JIPog

Tema 5.6
[Ipocreiimue
TPUTOHOMETPUUECKHE
HEPaBEHCTBA

IIPNelS

Vi4
OK 04 JIP13

Tema 5.7
Pemenust cucrem
ypaBHEHUU

IIPN216

Vil, V533
0K05. JIPog

Tema 5.8
N3o0pakeHne Ha
IUIOCKOCTH MHOXECTBA
pELIEHNUI YPaBHEHUH,
HEPABEHCTB, CUCTEM

IIPNel7
Konmponvnas paboma No4

Vi4, V534

OK 6. JIPq9

Pa3nean 6.
DJ1eMeHThI
KOMOMHATOPHKH,
CTATHCTUKU H
TeoOpUuM
BEPOATHOCTEM

Vis Vie,, 31,
32, 35,
OK ¢1.0Ky
JIPos. JIP13

Drzamen

Vi5, Vie,, 31, 32,
35,
OK 1.0K>
JIPos. JIP13

Tema 6.1

[IpaBuia
MIPOU3BEICHUS.
Pemenne
KOMOHMHATOPHBIX 3324
METO/IOM Tiepebopa u
0 MPaBUITY
YMHOKECHHSI

YO

Vis
OK o7. JIP13

Tema 6.2
OCHOBHBIE TTOHATHUSA

YO

Vis
OK 1. JIPgs
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KOMOWHATOPUKH.

Tema 6.3 IIPNe18 Vis
Penrenue OK 3. JIPo7
KOMOWHATOPHBIX 33134

Tema 6.4 YO Vis, Vie, V5,3
®opmyna buHOMa 1
Hrerotona OK 3. JIPgg
Tema 6.5 IIPNe19 Vis, Vie
Penrenue OK o4. JIP13
MPaKTUYECKUX 3a/1a4 C

HCIOJIb30BaHUEM

KOMOWHATOPUKH.

Tema 6.6 Yo Vi5, Vié
CoObITHS. OK os. JIPgs
Onpenenenue

BEPOSITHOCTH COOBITHS

Tema 6.7 I1PNe20 Vi5, V532
Pemenue 3amau Ha OK 6. JIPog
BBIUHCIICHHE

BEPOSITHOCTH COOBITHS

Tema 6.8 I1PNe21 Vi5, Vié
ITonsarue o 3amauax OK o7. JIP13
MaTeMaTHYECKOU

CTaTUCTHKH,

Tema 6.9 TIPNe22 Vis, Vie, V5,3
Pemenue 3
MIPAKTUYECKUX 3a7a4 OK 1. JIPos
Tema 6.10 TIPNe23 Vis, Vie
BepositHOCTE B OK 5. JIPo7
PO eCCHOHATBHBIX

3aJadax

Tema 6.11 TIPNe24 Vis, Vie, V5,3
BepositHOCTB B 4
npodeccHoHaTbHBIX OK 3. JIPgs
3aJadax

Tema 6.12 TIPNe25 Vis, Vie
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3aKoH pacnpeaeneHus OK o4. JIP13

JTIUCKPETHON

CJIy4aiiHON BEJINYMHBI.

Tema 6.13 TIPNe26 Vis, Vie

YucnoBble OK os. JIPog

XapaKTePUCTUKU

JIUCKPETHOM

BEJIWYMHEI.

Tema 6.14 TIPNo27 Vi5, Vié

3az[atm OK 06- ﬂpog

MaTeMaTH4YeCKOM

CTaTUCTHUKH.

Pa311e.11 7. HpﬂMbIe Hu ylgy Y24, Yzz Dxzamen ylS, y24, yzz

IJIOCKOCTH B OK 01-OK7

NMPOCTPAHCTBE. .]]Pos- .]]Plg OK 01.0K7
JIPos. JIP13

Tema 7.1 Yo y13, YZ4

OcCHOBHEBIE MHOHATHUSA OK o7. JIP13

CTEPEOMETPHH.

IIpsimMble B

MIPOCTPAHCTBE

Tema 7.2 \%0) Vi V5,31

Bzaunmnoe OK o1, JIPgs

pacnoyioKeHue MpsMoit

1 INIOCKOCTH

Tema 7.3 Yo Vig

[TapamiensHOCTH u OK qp. JIPo7

NepPHEHINKYISIPHOCTD

IIOCKOCTEH

Tema 7.4 I1PNe28 ylg, yzz

JIByrpaHHbIN yTOJI. OK 3. JIPgs

Tema 7.5 \%0) Vig V5,32

[leprieHqUKYIAPHOCTD OK 4. JIP13

PsIMOM M TJIOCKOCTHU

Tema 7.6 YO ylg, yzz
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[IepnienquKyssp u
HakJoHHas1. Teopema o
TPEX NMEPIEHIUKYISIpax

OK o5. JIPog

Tema 7.7 TIPNe29 y13, Y24

PaccrostHus B OK 6. JIPgg

CTEPEOMETPUU

Tema 7.8 TIPN230 ylg, y22, Y5,3

I'eomeTpuueckue 4

npeoOpa3oBaHMs

MIPOCTPAHCTBA OK o7. JIP13

Pazpgea 8. Vi7- Vo6 Dxzamen V7. Vo
MHOrorpaHHUKH  H OK 01-OK7 OK 01-OK7
TeJa BpaleHus .]]Pos- .]]Plg .]]Po5- .]]Plg
Tema 8.1 YO Vi7

Brinykisie OK o1. JIPgs

MHOTOI'PaHHUKHU

Tema 8.2 Yo Vo V531

[Tpusma OK 2. JIPo7

Tema 8.3 Yo Vo

HI/IpaMI/II[a OK 03. ﬂpoe

Tema 8.4 YO OK 04. ./IP13

[Tapannenenunen. Ky6

Tema 8.5 IIPNe31 Viz, V5,32

CumMmeTpHs U CEUEeHUS OK 5. JIPps

MHOTOTPaHHUKOB

Tema 8.6 Yo Vis

Hunmuaap. OK 6. JIPgg

Tema 8.7 YO V1o

KOHYC OK 07- ﬂplg

Tema 8.8 YO Vo V5,33

Cdepa u map OK 1. JIPgs

Tema 8.9 TIPNe32 Yoo

ITouarue o006 o0BEME OK 3. JIPg7
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TCJ1a

Tema 8.10 I1PNe33 y23
0O0BeM KyOa, OK 3. JIPog
PSIMOYTOJIBHOTO
napajiesenunesa,
MPU3MBI, IWJIMHJIPA.
Tema 8.11 [IPNo34 Vou
O0beM mnHpaMuibl U OK o4. JIP13
KOHYyCa
Tema 8.12 IIPNe35 Vg V5,34
O6bema mrapa

OK 05- ﬂPog
Tema 8.13 Yo Voe
CummeTtpust B OK 6. JIPog
MIPOCTPAHCTBE
Tema 8.14 IIPNe36 yze
[Ipumepsl cuMMmeTpuit OK ¢7. JIP13
B ipodeccuu.
Pa3zgen 9. Vo5 Dxzamen Vo5
Koopannarsl H OK 01.OK7 OK 01.OK7
BEKTOPbI B .]]Po5- .HP13 ./]Po5- ./]Plg
NMPOCTPAHCTBE
Tema 9.1 Yo \% 25
Bekroper. [leiicTBus ¢ OK o1, JIPgs
BEKTOpaMU
Tema 9.2 TIPNe37 Vs V531
Komnnenunapusie H
KOMILJTaHAPHBIE OK oy. JIPy7
BEKTOPBI
Tema 9.3 Yo \% 25
Koopnunatsl BekTopa OK 3. JIPgg
Tema 9.4 IIPN238 YQs
JewcTBus HaJ OK 4. JIP13
BEKTOPaMHU B
KOOpJIMHATAX
Tema 9.5 I1PNe39 YQ5, Y5,3 2
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CkansipHoe OK o5. JIPog

MIPOU3BEJCHUE

BEKTOPOB.

Tema 9.6 T1PN240 Vs, V5,33

VYpaBuenus cohepel u OK 6. JIPo9

INIOCKOCTH

Pasneﬂ 10. YB, ygy le Oxzamen y& YQ’ le
Hauvana OK ¢1.OK7
MATEMATHYECKOI0 JIPgys. JIP13 OK 01.OK7
aHaJm3a JIPgys. JIP13
Tema 10.1 YO Vs, Vo

[Ipenen YHCIIOBOH OK o7. JIP13

IIOCJIEIOBATCIBHOCTH

Tema 10.2. YO Vg Vo V531

Ornpenenenue OK o1 JIPos

MIPOU3BOTHOM

Tema 10.3. IIPNe41 Vs, Vo

[IpaBuia OK o. JIPo7

T depeHIIMPOBaHMS

Tema 10.4. TIPNe42 Vg Vo V532

[TpounzBoHbIe OK 3. JIPgs

OCHOBHEBIX

3JIEMEHTaPHBIX

byHKIMI

Tema 10.5. YO Vs, Vo

I'eomeTpuueckmit OK 4. JIP13

CMBICJT TPOU3BOTHOM

Tema 10.6. T1PNe43 y& YQ

[Ipumenenue OK 5. JIPgg

IIPOU3BOIHON IS

HCCIIEAOBaHUS

byHKIMI

Tema 10.7. TIPNo44 Vg Vo V5,33

Haxoxnenue
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HanOOJIBIIETO, OK 6. JIPy9y

HAaUMEHBIIIETO

3HaYeHUs (YHKIUU.

Tema 10.8. TIPNo45 Vs, Vo

Pemienne npukiagHbIx OK o7. JIP13

3aja4

Tema 10.9. Yo y& yg

I/IHTGI‘paJI. OK 01. ﬂP05

[TepBooOpa3zHas.

Tema 10.10. ®opmyna 1TPN246 Vg Vo, V5,34

Herorona-Jleiiouumna OK qy. JIPo7

Tema 10.11. TIPNo47 Vs, Vo

IIpaBuna HaxoXICHUS OK 3. JIPgs

IepBOOOPA3HBIX

Tema 10.12. I1PNe48 ygﬁ yg‘ le

Brruncienue OK o4. JIP13

OTIPEICIICHHOTO

WHTErpasa

Tema 10.13. 1TIPN249 ys, YQ, yl(),

I'eomerpuueckuit u V531

buznyeckuit CMBICIT

OTIPEIETICHHOTO OK os. JIPgs

WHTETpaa

Tema 10.14. TIPNe50 Vs, Vo, Vio

[Ipumenenue OK og. JIPyg

WHTETpaJIa K

BBIYUCIICHHIO

(UBHYECKUX BEIIMYUH H

IomaaeH

Tema 10.15. TIPNo51 Vs, Vo Vo,

Bropas nmpousBogHas V531
OK o7. JIP13

38



Tema 10.16
Pemrenne
coaepmaTeanHx
3a1a4

Konumponvnasa paboma

Vg Vo V1o
OK o7. JIP13
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3.2 Konngukarop oueHOYHbIX CPEICTB

DOYHKIUUOHAJIBHBINA NPU3HAK OLCHOYHOI0 CPEACTBA

Kona oueHounoro

(THII KOHTPOJILHOTO 32/IaHUA) cpeiacTBa

YcTHBIN onpoc YO
TectupoBanue T
3amanus A1 CaMOCTOSITEIbHOM paboThI

- pellieHue 3a1a4 CcP
PaGouas terpaan PT
[TpakTiueckas padoTa 1P
MareMaTH4eCKUi TUKTAHT M
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4. 3AJAHUA J11 OUEHKHW OCBOEHUSA YYEBHOI'O IPEIMETA
Pa3pnen 1. Anredpa

Tema 1.1
Iens 1 3a1aum MaTEMaTUKH MPU OCBOSCHUU CIIEIUATBLHOCTH. UKCiIa U BBIYUCIICHUS

1. Yro Ttakoe nmpocToe 4yuciao?

2. Kakoe unciio Ha3bIBaeTCs COCTaBHBIM?

3. Pasnoxute Ha mpocThie MHOXKHUTENMH Yncio 720.

4. CdopmynupyiiTe TeOpeMy O JAEJICHUU C OCTATKOM.

5. Yro Takoe B3aMMHO MPOCTHIC YKca?

6. Kakwue 3HaeTe cBOiCTBa OTHOLICHHS JETUMOCTH HA MHOXKECTBE HAaTypaJIbHBIX YUCEN?
Tema 1.2
ParnmonanbsHele U 1eficTBUTENbHBIE YKciIa. Berunciienus u npeoOpa3oBaHus YUUCIIOBBIX U OYKBEHHBIX
BBIPAKCHUIN

1. K kakoMy NOAMHO>KECTBY OTHOCHUTCSI YUCIIO HOJIb:

a) HaTypaJbHbIe +

0) panoHaIBEHBIC

B) UppaIOHATEHBIE

2. U3 onpeneneHus NeHCTBUTEIbHBIX YUCE OHATHO, YTO I€HCTBUTEIBHBIMU YHUCIAMU SBIISIOTCS:
a) KOMIUICKCHBIC YHCIIa

0) mo0oe cMelaHHOe YHCI0 +

B) MHUMBIE YHCIIa

3. BXoasT 51 B cocTaB pallMOHAIBHBIX YMCeN JpoOU 1 OTpHULIATENbHBIC YHCTa:
a) HeT

0) 3aBHCHUT OT 3a1a4d

B) J1a +

4. V3 onpeneneHys AEHCTBUTENBHBIX YHCEII IOHSATHO, YTO JEHCTBUTEIbHBIMU YUCIIAMHU SIBIISIFOTCS:
a) mo0oe 11eIIoe Irucio +

0) MHHMBIE YnCIIa

B) KOMILIEKCHBIE YHCTIa

5. Moryt 11 B cOCTaB LEJbIX YMCEN BXOAUTH OTPULATEIIbHBIE IPOOHBIE YHCIA!
a) na

0) 3aBHCHUT OT 33724l

B) HET +

6. 13 onpexneneHus 1eHCTBUTENBHBIX YHCEIT TIOHSITHO, YTO JCHCTBUTEIbHBIMU YHCIAMHU SIBIISTFOTCS:
a) KOMIUIEKCHBIE YHCIIa

0) 1r000€ HaTypaIbHOE YUCITO +

B) MHUMBIE YHCIIa

7. BXoAST i1 B IOJIMHOKECTBO LIEJIBIX YUCEN OTPULIATENIbHbIC YUCHA!

a) na +

0) 3aBUCHUT OT 3aJ1a4u

B) HET

8. Mexay AeCTBUTENbHBIMH YHCIaMHU M TOYKaMU KOOPAWHATHON MPSAMOI CyIIECTBYET:
a) B3aMMHO OJJHO3HAYHOE COOTBETCTBHUE +

0) B3aMMHO MHOTO3HAYHOE COOTBETCTBHE

B) 00a BapHaHTa BEPHBI

I') HET BEPHOI'O OTBETA

9. Kakue uncna OTHOCATCS K HATypalbHBIM?

a) 0-10

0) 1-9

B) 0-9 +

10. JleficTBUTENBHBIE YNCIIA 3AMOJIHSAIOT ... KOOPIUHATHOMN MPSAMOM:

a) HEe BCE TOYKH

0) KaXIyI0 TOUKY +

B) TOJIEKO HECKOJIBKO TOYEK
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Tema 1.3
[IporieHTHBIE BHIYUCICHHUS.
1. Kakoii mpoIieHT cocTaBisieT 2 MUHYTHI 24 ceKyHabI OT 1 yaca?

e a.6%
e b.2%
e ¢.4%
e d.8%

2MuH 24 c =144 ¢

144 * 100/60 * 60 = 4%

2. Nob6asnenne 20% OT X K X SKBUBAICHTHO YMHOXKEHUIO X Ha KaKOE U3 CIICTYIOIINX dncen?
e a125

e b.1,05
e c. 1,15
e d. 1,20

120x/100 = 1,2 * X
3. Kakoso 3nauenue 8/3% ot 600+ 37% ot 400

e a.100
e Db.300
e c¢.150
e d. 200

25 * 600/300 + 75 * 400/200 =50 + 150 = 200 — ny aa 8Y5% =25/300 u 37%%275/200, T.€. 311€Ch
MPOIEHT NPEACTABISIETCS yIOOHON APOOBIO
4. JIBe TpeTH U3 TPeX MATHIX U3 IATH MIECTBIX YMCIa — HTO KAKOM MPOLEHT OT 3TOr0 yucia?

o a.66°5%

« b.33%%

e ¢.60%

e d.40%
2/3*3/5*5/6 =1/3
1/3 x/x * 100 = 100/3 = 33*3%
5. U3-3a cokpatieHuii mepcoHaita mpou3BoaAcTBO Ha (adpuke ymeHbiuiaoch Ha 40%. Ha ckonbko
MIPOLIEHTOB CJIeIyeT YBEIUUUTh paboudee BpeMs, YTOObl BOCCTAHOBUTH N€PBOHAYANIBHBIN YPOBEHb
IIPOU3BOJICTBA?

o a.5p%

o Db.46%%

e ¢.25%

e d.40%
YBemmuenne paGodero spemenn: 40*100/(100-40) = 4000/60 = 66%/3%
6. 3apaboTHas mjaTa BceX COTPYAHUKOB YBEIMUYMIACH IBaX/IbI MTocieoBaTenbHO Ha 20%. KakoB o0muuii
MIPOLIEHTHBIA POCT UX 3apIuiatT?

e a.20%
e b.40%
o C.21%
e d.44%

Koadpduunent n3menenus (KMN) = 120/100 * 120/100 = 36/25

Oo6mwmit % ysemmuenust = (KM — 1) * 100 = (36/25-1) * 100

Wmu 11/25 * 100 =44

7. Ha sk3ameHe kaHauaaty HeoO0xoaumo Hadpath 45% OT MaKCHMalbHO BO3MOXHOM OIEHKH.
Kannunary, nonyunsmemy 180 6anoB, He XBaTUIIO It MpoxoskaeHus 45 6annos. Haiigute 3HaueHue
MaKCHUMAaJIbHO BO3MOXKHOM OIIEHKH.

e a.450
e h.600
e ¢.500
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e d.550
O0603HaYMM MaKCHUMaJIbHO BO3MOXKHYIO OIICHKY Yepe3 X,
Torna npoxomno# 6amn 6ynet = 45x/100
ITo ycnoButo 3amaun: 180 = 45x/100-45
x =180 * 100-4500 / 45 = 500
8. K 50 mutpam pactBopa, conepxaiiero 20% crnupTa B Bojae, nodaBumnu eme 10 mutpoB Boasl. KakoBa
KpEMnocTh MOJIy4eHHOT0 pacTBopa?
e a.20%
o b.16%%
o ¢ 12Y%
e d.331/3%
KomuyectBo criupra B 50 aurpos = 50 * 20/100 = 10
Taxum o6paszom, kpenocts (% cnupra) B 60 1 pactBopa = 10/60 * 100 = 100/6 = 16%5
9. Hacenenue ropoja yBennuupaercs exeronno Ha 20%. Ecnu HaganbHOe Hacenenue cocrasiisiio 2 000
000, To KakoBa pazHUIIa MPUPOCTA HACEIICHUH Yepe3 1BA U TpU roga?

e a.632500
« . 488000
e ¢. 608000
« d. 576000

Koadduuuent npupocra yucieHHOCTH HaceneHus depe3 2 roga = 120/100 * 120/100 = 36/25
KoaddunmenT npupocra 4uCIeHHOCTH HaceneHus yepes 3 roga = 120/100 * 120/100 * 120/100 = 6/5 *
6/5 * 6/5 = 216/125

ITpupoct yepe3 2 romga = 2000000 * 36/25 = 2880000

[Ipupoct gepes 3 roga = 2 000 000 * 216/125 = 3456000

Pasauna = 3456000 — 2880000 = 576000

Tewma 1.4
VYpaBHEHHUsI U HEPABEHCTBA
e [lepeuncaure ob1mMe METOIbI PELLICHUS YPAaBHEHHI.
e [lepeuncaure o0mye METO/IbI pEeILICHHS] HEPABEHCTB.
e B ueM cOoCTOUT CyThb METO/IA 3aMEHBI IEPEMEHHON IIPU PELICHUN YPaBHEHUN?
e [lepeuncaure METOMBI PELICHHS CUCTEMBI YPABHEHUM.
Pa3nea 2 Crenenu u kopHu. CreneHHas, nokasatejabHas U Jorapupmudeckasi GyHKIUH
Tema 2.1
Kopens n-Hoii cTenenu
1. Yro Takoe pagukan?
2. Tlepeuncnure cBOWCTBA KOPHS N-OH CTENCHH.
3. Kak BbIYMCINT 3HAUEHUE CTENEHHU C JIIOOBIM 1IET0YHCICHHBIM MToKa3aTenem?
4. Kaxk mpeoOpa30oBbIBaTh BEIPAXKECHUS, COJEPIKAIINE PATUKAIIBI?

Tema2.3

PelreHne nppalMOHaIBHBIX YPaBHEHUN
1. Yrto Tpebyercs s MONYy4YECHUS 3HAUEHHH MEPEMEHHOW NpU pPElIeHHH HppalMOHAIbHbBIX

ypaBHEHH?

2. Cnoco6, KOTOpBIM MPOBOJAUTHCS MPOBEPKA PEIICHUN UPPALIMOHATIBHBIX YPABHEHHM?
3. Kak Ha3bpiBaeTcs 3HaK KOpH:?
4. JlaiiTe ompe/eneHIe HpPAMOHATFHOMY YPaBHEHHIO.

Tema 2.4

Crenenu ¢ paOHAIBHBIMU U ICHCTBUTEIIBHBIMU [TOKA3aTEISIMHU.

Tema 2.6.
IToka3zaTenbHble ypaBHEHUS

43



1. Kak Gyner Beiisaaets ypasaenue 100X — 11 x 10+ 10 = 0 mocie BBeieHUs HOBOI IIepEMEHHOIA:
a)yy—11ly+10=0+
6) 10y +11=0
B)y+11=0
2. [lokazarenbHast GYHKIMS HE MOKET ObITh OTPUIIATEILHOM, TaK JIH 3TO:
a) HeT
0) na +
B) 3aBUCHUT OT ypaBHEHUS
3. CKOJIBKO KOpHEl uMeeT ypaBHeHHe 6 = -4:
a)2
0) 1
B) HET KOpHEH +
4. lokaszarenbHOi (PYHKIMU B ypaBHEHUH MOTYT OBITh JIFOObIE IpYre MaTeMaTH4YeCKHe KOHCTPYKIIUU
— TPUTOHOMETPHYECKUE (PYHKINH, JTOTapu(PMbl, KOPHHU, APOOH U T.J, TAK JIU 3TO:
a) na +
0) HeT
B) 3aBHUCHUT OT YpaBHEHUS
5. 256 =:
a) 4°
6) 4°
B) 4% +
6. OgHUM U3 METO/I0B PELLIEHUS I0Ka3aTEeJIbHbIX YPAaBHEHUH SBISETCS METO/:
a) UHTErpUPOBAHUS
0) norapudmupoBanus +
B) MHJIEKCAIIH
7. YeMy paBeH KOpeHb ypaBHeHHs 2% = 4 — 2X:
a)2
0) 4
B) I +
8. OuH U3 BUIOB NMOKA3aTEIbHBIX YPAaBHEHUI:
a) ypaBHEHHUs, COCTOSIINE U3 TIOKA3aTeNbHbBIX GYHKUIUI ¢ OTHUM OCHOBAaHHEM +
0) ypaBHEHUS TJIABHOM CTETICHH
B) YpaBHEHUSI OCHOBHOM CTENEeHU
9. Kakyro CTeneHpb OyIeT HMeTh YHCIIO 3, YTOOBI B OTBETE MOTYUMIOCh V3:
a) \3
0) 2
B) 2+
10. OnuH U3 BUIOB MOKA3aTEIbHBIX YPABHEHUI:
a) YpaBHEHHUS MEPBOTO MOPSIIKA
0) ypaBHEHUS, COCTOSIIIIME U3 TOKA3aTENbHBIX (PYHKINI C pa3HBIMU OCHOBaHHUSIMH +
B) YPaBHEHUS OCHOBHOTO MOPSIKA
11.7° =
a)l+
6)0
B) 2
12. OnuH U3 METO/IOB PEIICHUS MTOKA3aTeIIbHBIX YPAaBHEHUMN:
a) BBE/ICHHUE HOBBIX 3HAYCHUU
0) BBEZICHHE HOBBIX MPSIMBIX +
B) BBEJICHUE HOBBIX YHCET
13. UeMy paBeH X B MOKa3aTeJIbHOM YPAaBHEHHH 5%*2=125;
a) 0,25 +
0) 4
B) 1

44



14. Ilpu pelieHrM OKA3aTEIbHBIX YPABHEHUM UCIOJIB3YIOT ... OCHOBHBIX METO/A!
a)3

0) 4
B) 2 +
15. Kakast u3 pyHKIUH SBISETCS MOKa3aTEIbHOM:
a)y=(04)"+
0)y=3x—1
B) y = sin2x
Tema 2.7.

Jlorapudm uucna. CoiicTsa jorapupMoB

1. Maiite onpenencHue oraprudma.
2. Tlepeuncnurte cBoiicTBa JIorapu(MHUUECKON QYHKITHH.
3. Tlepeuuncnute cBoMcTBa Jorapudma.
4. Kakue cymecTBYIOT METOABI PEIICHHUS JIOTapU(MUUECKIX YpaBHEHHNA?
5. Kak nmepeiitu kK HOBOMY OCHOBaHUIO Jiorapugma?
Tema 2.8.

JlorapudmupoBaHue 1 TOTCHIUPOBAHHUE BBIPAXKCHUI

Kpurepun oueHku: MeHbIIe 3 MPaBUILHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,
4 paBWIBHBIX OTBETOB — «4», 5 TPaBUIIbHBIX OTBETOB — «5).

KonTtpoabnas padora Nel
1o teme: «CreneHu, KOPpHH, JOrapugpmbD
Bpems BpinosiHenusi: 90 MUHYT
Tunosble 3a1aHus

Bapuant Nel

A Brramcnure: %’/8_1 - \/E . W .

10 .9 11
Ay, TlpencraBbTe BeIpakeHue B Bije crenend ancna x (x >0): Nx® -x™,

1

62X+1 - =
A3. Pemute YpaBHCHUC! 36 .

( 7 j—2X+3 N (12j3—2x
A4, Pemmte HEpaBEHCTBO: 12 7

As Pemure ypasuenue: v12—x =x.

. 1\ 5 35 .
B, Boruncaure: 4°° — 5 + Z -(0,8) .

< log, 59
B2.Haiinute 3Hauenue Bolpaskenus 0-4,5 .
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B3. YKaxuTe IPOMEKYTOK, KOTOPOMY HPHHAIICKHT KOPSHb ypaBHeHns 10 (X + 4)— lg (X + 3) =1g3.

C1. Haiiyiute o6macts onpesenenns ¢pynkmun Y = l0g 5 (ZX —x2/2 )

BapuantNe2
1
A; Bomuucmmre: V125: 3/32 -52

0,5
X

2
4
Ay, TIpeicraBbTe BhIpaxKeHHe B B crenenn uncia ¥ (X > 0): (‘/;) .

x-1 _
Az Pemmre ypasuenue: 8 =4,

3x-7 7 7x-3
A4_ Pemmure HCPAaBCHCTBO: (;) < (5) .

2
As  Pewmre ypaBuenue: VY —3x =+4x-3

4
ORERE
B: Brpruncimre: 9l . 8 6 .

15°%° -3

B2. HaiiguTe 3HaueHue BBIpAKEHUST

log,,(x—5)=10g,;5

B3. Ykaxure npoMexyToK, KOTOPOMY NIPUHAIJIEKUT KOPEHb YPABHEHHUS

= log,, (0,01 x)
C1. Haitaure o6nacthb onpeaeaeHus QyHKIUI Y =180,
Pasznen 3. OcHoBbl TpUronomMerpuu. Tpuronomerpudeckne GyHKIuM

Tema 3.1.

PapuanHasa mepa yrua. BpamaresnbHoe ABUKeHUe

1) Yto 03HaYaeT «TPUTrOHOMETPUS»?

2) Pa3nenom kakoi HayKu SIBJIsUIaCh TPUTOHOMETPUS B HA4aJle pa3BUTHA?
3)Kakue enunuiel n3mepeHus yriioB Bel 3Haete?

4) Yemy paBHO T panuan?

5) Kak nepeBectu 13 rpaJlyCHON Mephl B paMaHHYIO U 00OpaTHO?

Tema 3.2

OCcHOBHbIEe TPUT'OHOMETpPHUUYECKHUE TOXKECTBA

TecT «OCHOBHbIE TPUT'OHOMETPUUECKUE TOXKECTBA U COOTHOLIEHUSA»
B-1

1 ypoBeHnb (1 Bonpoc-16asi)

Y CcTaHOBHUTE COOTBETCTBUS

1) sin°x+cos’x a) tgx

2) sinx/cosx 0) cosx/sinx
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3) 1+tg°x B)1+ctg X

4) ctgx r)l

5) 1/sin°x m)1/cos’x

2 ypoBens (1Bompoc-26amia)
BriGepute BapuaHT OTBETA:

1. Eciu tgx=3, To

a) ctgx=1/3

0) ctgx=3

B) ctgx=-1/3

2. Ecnm sinx=0,2, a cosx=0,4, To:

a) tgx=2

0) tgx=0,5

B) tgx=0,6

3. Ecnu tgx=2, 10 1/cos %X paBHO:
a)3

0)5

B) 1/4

4. Tlpusemute GyHKIHIO SIN (1/2-01):
a) sinol

0) -cosa

B) COSOl

5. [IpuBenure ¢yHkuio COS (8m+a):
a) sinol

0) cosa

B) —sina.

3 ypoBeHns (36aia)

Haiigure sino, ecau cosa=0,8 1 a-yrosa nepBoit uetsepru

TeMma 3.4

[Ipeo6pasoBaHue CYMM U IPOU3BEEHUN TPUTOHOMETPUYECKUX QYHKIIUN

1. [IpeobpazyiiTe B mpon3BeaCHUE:

a) sin 48° + sin 32¢ ;

0) sin 71° —sin 13°;

B)cosT S +cos2n S ;

rycos3n7—cos9n 7.

2. YipocTute BhIpakeHue:

a) sin 83° —sin 23¢ ;

0) cos 35° + cos 25° ;

B)sinmt 8 +sin3n 8 ;

r)cos4m 15 —cos2m 5.

3. [IpeobOpa3syiiTe B mpon3BeCHUE:

a) sin 30 — sin 7a;

0) cos 4a + cos 10a;

B) sin 10° + cos 70°

r) cos 50° — sin 14°

Tema 3.6

TpuroHomeTpuyeckrve ypaBHeHHs 1 HEpABEHCTBA
1. JlaiiTe ompeneneHne YHCIOBOH OKPYKHOCTH.

Yro Takoe Sin t, cos t, tg t, ctg t?

2.
3. Ilepeuncnure OCHOBHBIE CBOMCTBA YHKIIUH Y=COSX.
4. Tlepeuncnute OCHOBHBIC CBOWCTBA (DYHKIIUH y=SINX.
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5. Uro Takoe ropu3OHTANIbHbIE U BEPTUKAIbHBIE ACUMITTOTHI?

Konrtposabnasi padoraNe2
o TemMe «OCHOBBI TPUTOHOMETPHI
| BapuanT

: V3 T
1)Beruucnute COS @,tg @, Ctg a,eciuSIn @ = EE <a<mn

4
2)Haiity 3HaueHue BoipaxkeHus:  a) ctg 210° 0) COS?

s 2 _
3)/loka3aTh TOXKIECTBO: +sin“a=1
A A 1+tg2 a
4) YIpoCTUTh BeIpaKEHHE:

sin(n—a)+cos(§—a)—ctg (m—a)

a) 3
tg(En—a)
1+cos?a : 1
——— —sina).-tga
sina 2
V3 (cos 75% —cos 159)
S)BoraucianTs: -
1-2sin? 159
Il BapuanT
. V5 3
1)BeruucioutseSin a,tg a, Ctg a, ecnu COS @ = — 5 U T <a< peL

o . 0 51
2)Haiitu 3Hauenue Belpaxkenus:  a)Sin 315°  6) th

sin? a 2

3)/loka3aTb TOXJIECTBO: =tg-«a

1-sin? «a

4) YpocTuTh BhIpaKeHUE:
sin(gn—a) tg(§+a)

a) ctg(2m—a) ‘sin(m+a)
5) ct (1+sin2 a )
) ctg(———cosa

5)Boruncimuts:COS 1 + cos(1 + m) + sin (— g) + cos (— g)

Il BapuanT
. 5 T
1)Beruucauts SIn a, tg a, ctg a, ecnu cosa = — TR <a<m

.7
2)HaiiTu 3HaueHue BEIpOKEHUs:  a) Sin ?n 6)tg 300°
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3)/lokazaTh TO)KI{eCTBOZl

cos?a

4) YpocTuTh BhIpaKE€HUE:!

cos(rc—a)+cos(§—a)

sin(Zn—a)—sin(Z—n—a)

—sina=1

6) cos? a — (ctg

2a +1).sin*a

5)BbluncinTh:Sin (— %) + cos% + cos (— %)
OTBeTHI
- lsapuanm 2 eapuanm 3 sapuanm
3a0anus
sin « V2 i 2
1 — = sin Xx= ——,
\/§ 3 2 sinoc= %,
1 tg Xx= — E tg o= _5’ tgo<= —2-,
2 5
5 Ctgx= ——
2 ctg X —— 12
ctgx= — = 2
22) 3 V2 1
2
1
20) — 1 /3
2
3 1=1 tg? «=tg* « 1=1
4a) 1 ctgee -1
40) COoSex 2sinee -sin? «
5 V2 0 —V2+1++3
2

Tema 4.3
CaoiicTBa pyHKINI

Pa3znen 4. ®ynkuuun
Tema 4.1 ®yHkuuu, UX CBOMCTBA U rpaduKH
1. CdopmynupyiiTe onpeneaeHe YUCI0BON PYHKIIMHU OJHOMN NepeMEHHOM.
2. Yro Takoe rpa¢uk GyHKIHUN OJHON MepeMEeHHON?
3. TpuBemute mpumMep rpaduvecKoro 3a1aHus QyHKITUH.
4. Kak no rpaduky ¢pyHKINN HAWTH 06nacThb ee 3HaueHus? [IpuBeaure npumep.
5. IlpuBenute npumep CIOBECHO 3aaHHON (YHKITHH.

1. Kakast u3 nanHbIX GYHKIWA HEUETHAS:

a) y=2Xx3-X +
0) y=(x1+2)-3

Te
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B) y=X-2

2. HaiinuTe Touku nepeceueHus rpapuka GyHKIUHU C OCbIO adcuuce y=3x-X2:
a) (0; 0) (1; 1)

6) (0;0) (3;0) +

8) (0;0) (1; 1)

3. Kakas u3 naHHbIX QYHKIMA HE SBISICTCS HU YETHOW, HU HEYCTHOM:
a) y=x-2

0) y=2x3—X

B) y=(x+2)-3 +

4. ITpu KakuX 3HAYCHHUAX apryMeHTa 3HaueHue ¢pyHkiuu y=-0,4x+5, pasHo 13:
a)-20 +

0) 20

B) -15

5. YkaxuTe 4eTHYI0 QyHKIUIO:

a) y=2%3-X

0) y=(x+2)-3

B) y=x4 +

6. ana dynkuus f(x)=5x%3. Haitnure f(2):
a) 69

0) 40 +

B) 60

7. YKaXuTe 4eTHYIO (YHKIHUIO:
a) y=2x3-X

0) y=(x+2)-3

B) y=x-2 +

8. dyHKIUsA, y KOTOPOi 007acTh ONMpEeAeTeHUs] CHMMETPHYHA OTHOCUTEIHHO Hayaja KOOPAMHAT M JUIs
70000 X U3 00JIACTH ONPEICeNICHHs CIPaBeITUBO paBeHCTBO f(-X) = — f(X):

a) HeueTHas QyHKIMS +

0) ueTHas QyHKUUSA

B) OrpaHrueHHas QyHKIIHS

9. KakoBa o06nacTh onpeeneHust pyHKIUU y=X-6:
a) (0;+o0)

0) (-oo+o0)

B) (-000)U(0;+0) +

10. ITpaBuiio, ¢ MOMOIIBIO KOTOPOTO MO KaXJOMYy 3HAYCHUIO HE3aBUCHUMOM MEPEMEHHONM MOKHO HAWTH
€IMHCTBEHHOE 3HAaUYE€HUE NIEPEMEHHON Ha3bIBACTCH:

a) 3HAYCHUEM

0) apryMeHToM

B) GyHKIMEH +

11. Haiinure 3Hauenne GyHKIuM y=2Xx-5 npu x=-4:

a)-13 +

0) -3
B) 13

12. OgHO U3 OCHOBHBIX CBOWCTB (DYHKIIUU:
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a) MEPUOANIHOCTD (PYHKITHH +
0) CHCTEMHOCTH (PYHKIHH
B) CHCTEMAaTUYHOCTh () YHKIIHH

13. HaliguTe MHOXXECTBO 3HAYCHHH (QyHKITUN y=2\/ x 4.
a) [-4;2] +

0) (0;+o0)

B) (—o0t00)

14. ®ynkuus 3anana popmynoit y = 5x + 21. Onpenenute 3Ha4eHUE Y, €Cld X = -3:
a) -6

0) 6 +

B) 36

15. Haiiure MHOXecTBO 3HaueHuil GyHkmn y=V (x-1):
a) MHO>KECTBO HEOTPHIIATEIHHBIX YHCEN +

0) BCE MHOYKECTBO JICHCTBUTEIBHBIX YHCEI

B) MHOKECTBO YHCell, 001bIuX 1

Tema 4.4
Crenennas pyHKIUSA
Omnpoc no Teopun «CteneHHast QyHKIHS, ee CBOMCTBA U rpaduk»
1. 3anucare o61yro Gpopmyily cTeneHHOH QyHKIUH.
2. Kakas ¢pyHKIMS SBIISIETCSI OTPAaHUYEHHON CHU3Y, CBEPXY?
3. Kakyro pyHKIMIO Ha3bIBAIOT OTPAHUYECHHO?
4. Korga yHKIMS MPUHUMAET HaUMeHbIee (HanOoJbiee) 3HaYeHne?
5. IlepeyncnuTh CBOMCTBA CTENEHHON ()YHKITUH.
a) CTeNeHb YeTHasl HaTypajbHas
0) creneHb HeUeTHast HaTypajbHas
B) CTENEHb OTpULATENIbHAS, UETHAs!, HaTypajbHas
I') CTeNeHb OTpUlaTeIbHAs, HEUeTHAsA, HaTypaJlbHas
1) CTENEHb MOJIOKUTENIbHAs, IeHCTBUTEIbHAS
€) CTeleHb OTpULaTeIbHas, 1eHCTBUTEIbHAS
6. Kakyro pyHKk1MI0 Ha3bIBatOT 00paTUMON?
7. Kak pacnonaratorcs rpaduku GyHKIMU U ee 00paTHON GyHKIUU?
8. Ha3zoBuTe 371€MEHTHI CII0KHON (QYHKIIMH.
9. Kaxk omnpenenuts MOHOTOHHOCTb CIIOKHOW (PyHKIIMU?
Tema 4.5
IToka3zarenbHast QyHKIHS
HazoBute 001acTh OnpeesieH s MoKa3aTelbHOH QYHKIUN. (MHOXKECTBO BCEX JICHCTBUTENIBHBIX YHCEN)
Kaxue 3Hauenuns mpuHIMaeT nokazarenbHast QyHKIMA? (TOJBKO TMOJOKUTEIbHbBIE 3HAUCHNS)
Uro sBnsieTcst 00JIaCThIO 3HAUEHHUH TIOKa3aTelIbHOW QYyHKIIH?
SAsnserca nmu pynkuus y = (1/3)x Bozpacraromeit? (HeT)
Kakne ypaBHEHHs Ha3bIBAIOTCS IIOKa3aTeNbHbIMU? (TIOKA3aTelIbHBIMH YPABHEHUSIMH Ha3bIBAIOTCS
YPaBHEHUsI, y KOTOPBIX HEU3BECTHOE COJCPIKUTCS B [IOKA3aTelIe CTCIICHH)
6. SBnsercs nu nokaszarenbHas QyHKIMS 4YeTHON? (HET)
Tema 4.6 Jlorapupmuueckas GpyHKIUS
MaTtemMaTH4eCKHHA JUKTAHT
Bompocs! — 3amanus, Ha KoTopble yueHuk orBevaeT da(+); Her(-)

agrwnE

1. Jlorapudmudeckas pyHkuus y=log a X onpejencHa npu Jrodom x.  (-)

2. Oynknusa y=log ax norapupmuueckas npu a0, a, x0. )
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3. OOmactp ompenencHus: JorapuGMUUECKOr (YHKIIUU SIBISETCS MHOMXECTBO JEHCTBUTEIBHBIX
qrcen.(-)

4. OOnacth 3HaYCHHWH JOorapu@Muueckord (YHKIUU SBISAETCS MHOXKECTBO JCUCTBUTEIBHBIX
yucen.(+)

5. Jlorapudmuueckas QyHKIUA — deTHas.(-)

6. Jlorapudmuueckas QyHKIUA — HeUeTHAS. ()

7. ®ynkuusa y=log 3x — Bo3pacraromas.(+)

8. dynknusa y=logax npu Oa

9. Jlorapudmuueckas GyHKIUs MpoxoauT yepe3 Touky (1;0).(+)

10. I'padux pynkuuu y=log ax nepecekaercs ¢ ocbto OX.(+)

11. T'paduk morapudmMudeckoi GyHKIIHH HAXOTUTCSA B BEPXHEH MOTYIIIOCKOCTH. ()
12. T'paduk morapudmMudeckoint GyHKIIHH CAMMETPHYCH OTHOCUTEIBHO OX.(-)

13. I'padux norapudmuveckoit ¢pynkiuu Bcerna Haxonures B [ u IV uerBeptax.(+)
14. T'padux norapudmuyeckoit pynkiuu Beeraa nepecekaet Ox B Touke (1;0).(+)
15. CymiectByet jorapum OTPHUIATEILHOTO YuCa.(-)

16. CymectByer orapudm ApoOHOTO MOJOKUTENBHOTO uncia.(+)

17. T'paduk norapupmudeckoit GpyHkiwn npoxoaut uepes Touky (0;0).(-)

18. Jlorapudmuueckas Gpynkuus y=log x a onpenesnena mpu a0, a (-)

19. Jlorapudm Hynst paBeH HYIIO (-)

20. Jlorapudm euMHMIBI paBeH HYIIO (1)

Kputepun onenkn: MeHblle 3 MpaBUIbHBIX OTBETOB — «2», 3 IPaBUIIBHBIX OTBETOB — «3»,
3 mpaBUJIBHBIX OTBETOB — «4», 4 MPABUIIBHBIX OTBETOB — «S».

KontposbHasa padora mo teme «®yHkuuM ¥ rpapuxm» Ne3
1 BapuaHT

vx+l
x> —4

2. Haiigure obnacth 3HayeHWi (yHKUIUU f(x)= 3542,

1. Haiinute oOmacth ompeneneHus (QyHKIIMH f(x) =

3. Haiinute HamMenbliee 3Hadenne Qynakuunm T (X) = Iogl(x+1) Ha orpeske [0;3].

4. Wccnenyiite Ha 4ETHOCTh M HEYETHOCTHh (DYHKIIHIO

a) f(x)= & : 6) f(X)=6x>+x*sin2x-cosx.
3x° +5
5. Toctpoiite rpadpuk ¢yskmmu Y = (X +3)* —1. Tone3ysce rpadukoM, HaifauTte

MIPOMEKYTKH BO3pacTaHusi U yObIBaHUS (DYHKIIUHU, SKCTpEeMyM (DYyHKIUH.
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. Haiinure ¢ynxmuio, obpatnyio k Gyskuun Y =+ X+ 3.
[TocTtporite rpaduk nanHOW GyHKIMH U Tpaduk oOpaTHOW K JMaHHOH (YHKIIWU;
YKOKHUTE 00JacTh ONpEAeNiCHUS W MHOKECTBO 3HAUEHUH KaXKIOW W3 HUX.

2 BapHUaHT

Jx—a
x> —25"
. Haiinure o6nacts 3mauenmit ¢pymxuuum  f(X) =2 +4.

. Haiinutre obmacte ompenenenuss pyakiuu  f(x) =

. Haiinure mamGonbiiee 3uavenne pymkmmu T (X) =log,(x—2) Ha orpeske [3;8].

. Hccnenyiite Ha 4ETHOCTh M HEYETHOCTHb (DYHKIIHIO

a) f(x)= w ; 6) f(x)=6x"+x%cos2x-sinx.
Tx” +4
. Hocrpoiite rpadpux dynkuun Y = (X —5)° + 2. Toms3ysacs rpaduxom, HaiiguTe

NPOMEXYTKH BO3PACTaHUS M YOBIBaHUS (DYHKIMH, SKCTPEMYyM (DYHKIHH.
. Haiimure dynxmumio, obparayio k dynxmum Y =+ X—2.

[Toctpoiite Tpaduk manHON GyHKIMH KU Tpaduk oOpaTHOW K MAaHHOH (yHKIHH;
yKaxuTe 00JacTh ONpEAeTIeHUS U MHOXKECTBO 3HAYCHUH KaKIOH W3 HUX.

3 BapuaHT

Nx+2

. Haiigure obnacte ompenenenus ¢ynkuun — f(x) = — 5
x —

2. Haitaute obmacts 3mauenmii pynxmuu  f (X) =5 +3.

. Haiimmte Hamvenbiee suauenmne dyukmma  f(X) =l0g, (X +4) na orpeske [—1;5].

. Mccnenyiite Ha 4€THOCTb U HEYETHOCTh (DYHKIIMIO

4 cos X
D) =357

. Tloctpoiite rpadux ¢ynxmum y = (X +5)° —1. Tonesyace rpaduxoM, HaiiguTe

; 6) f(X)=3x"+x°%sin4x-cosx.

MPOMEXYTKH BO3pacTaHus U YObIBaHUS (YHKIUHU, SKCTPEMYM (YHKIUH.

. Haiimure dynxmmio, obparayo k dynxmum Y =+ X+2.
[Toctpoiite rpadux panHONW GyHKUMH U Tpaduk oOpaTHOW K NaHHOH (yHKIMHM;
YKa)XUT€ OOJIACTh OMPENETICHUS M MHOXXECTBO 3HAYEHUW KaKIOW W3 HHX.

4 BapumaHT

Vx—3

. Haiigure obnacts onpezmenenus ¢ynkuuum  f(x) = — 16’
x —_—

2. Haiigure obnacth 3HaueHWi (yHKINU f(x)= 4% 45,

. Haiinute nambGonbmiee 3nauenwe ynkumu f(X) = Iogs(X—S) Ha otpeske [4:8].
. Mccnenyiite Ha 4€THOCTh M HEYETHOCTh (DYHKIIMIO

4sin X
VIO g e

. Tloctpoiite rpaduk ¢ynxmmm Yy = (X —3)* + 2. Tomesysace rpadukoM, HaiiguTe

; 6) f(X)=3x°+x"cos4x-sinx.

MIPOMEXKYTKH BO3pacTaHus U YObIBaHUS (QYHKIMH, IKCTPEMYM (DYHKIIMH.
. Haiinure dynximio, obpatnyio k ¢yskumn Y =+ X—3.
[TocTtporite Tpaduk nanHoOW GyHKIMH WU Tpaduk oOpaTHOW K MaHHON (YHKIIWU;
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YKaKUTe OOJIaCTh OMNpENeTICHUS M MHOXKECTBO 3HAYEHUW KaXKIOW W3 HHX.

OtBetnl
M 1 2 3 4
2a0anu eapuanm eapuanm eéapuanm eapuanm
1 [— 1;2) ) (2;+oo) [4;5) ) (5;+oo) [— 2;3) ) (3;+oo) [3;4) U (4;+oo)
2 (2;+00) (4;+00) (3;+o0) (5;-+o0)
3 -2 1 -2 1
4a) uémuas HeuemHas uémuas Heuémmuast
40) Heuemmast uémuas Heuémmast uémuas
yovigaem yovieaem yovieaem yovieaem
(— oo;—3] (— oo;5] (— oo;—5] (— 00;3]
5 go3pacmaem go3pacmaem gospacmaem gospacmaem
[~ 3;+0) [5;+00) [ 5;+00) [3;+00)
Ymin = -1 Ymin = 2 Ymin = -1 Ymin = 2
6 y=x*-3,X>20| y=x*+2, x>0 | y=x*-2,x>0| y=x*+3, x>0

Pa3pea 5.

YpaBHeHUs M HEPABEHCTBA
Tema 5.1 PaBHOCHIIBHOCTh ypaBHEHMI, HEPABEHCTB, CUCTEM
1. Tlepeuncnure oO1IME METOJIBI PELLICHUS YPAaBHEHUH.
[Tepeuncnure oOuIMEe METO/IBI PELIEHHS] HEPABEHCTB.

2
3. B uyem cocrout cyTh METO/Ia 3aMEHBI IEPEMEHHON NIPU PEIICHUN YpaBHEHU?
4. TlepeunciauTe METOABI PEIICHUS CUCTEMBI YPAaBHEHUH.
5. CocraBbTe aITOPUTM PEUICHMS 33/1a4 C TapaMeTpaMHu.
Tema 5.3 Iloka3aTenbHble ypaBHEHUS M HEPaBEHCTBA

1. Kak 6yner Boirsanets ypasaenue 100 — 11 x 10* + 10 = 0 mocsie BBeeHUS HOBOM MEPEMEHHOM:

a)y’—1ly+10=0+

6) 10y + 11 =0
B)y+11=0

2. TlokazarenbHas (PyHKITHS HE MOXKET OBITh OTPUIIATEIHHOM, TaK JIX ITO:

a) HeT
0) ma +

B) 3aBHCHUT OT YPaBHEHHS
3. CKOJIbKO KOPHEil MMeeT ypaBHeHue 6 = -4:

a)2
0) 1
B) HET KOpHEH +

4. [Toka3zaTtenbHON (GYHKIINU B YpaBHEHHH MOTYT OBITh JFOOBIE IPYTUe MaTeMaTHYeCKHe KOHCTPYKIINN —
TPUTOHOMETpUYECKHE (DYHKIMHU, JIOTapu()MBbI, KOPHHU, IPOOU U T.J, TaK JIU 3TO:

a) na +
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0) HeT

B) 3aBUCHUT OT ypaBHEHUS

5. 256 =:

a) 4°

6) 4°

B) 4% +

6. O1HUM U3 METOJI0B PELICHMs [T0Ka3aTeIbHbIX YPAaBHEHUHN SIBIISIETCS METONL!
a) UHTErpUPOBAHUS

0) norapudpmupoBaHus +

B) UHJCKCAIIUU

7. YeMy paBeH KOpeHb ypaBHeHHUs 2% = 4 — 2X:

a)2

0) 4

B) 1 +

8. O1MH U3 BUJOB MTOKA3aTEIbHBIX YPABHECHMIA:

a) ypaBHEHHs, COCTOSIINE U3 TIOKA3aTEIbHBIX (YHKIUH C OTHUM OCHOBAaHHEM +
0) ypaBHEHUS TJIaBHOM CTENEHU

B) YpaBHEHUSI OCHOBHOM CTETICHU

9. Kakyto crenenp OyaeT UMeTh Yucio 3, 4TOObI B OTBETE MOJIyYHIIOCH V3:
a) V3

0) 2

B) Yo+

10. OguH U3 BUZIOB [TOKA3aTENIbHBIX YPABHEHHIA:

a) ypaBHEHHUs [1EPBOTO MOpsiIKa

0) ypaBHEHUS, COCTOSIINE U3 MIOKA3aTENIbHBIX (QYHKIUI ¢ pa3HBIMU OCHOBaHUSAMU +
B) YpaBHEHUSI OCHOBHOTO MOPSIKA

11.7°=:

a)l+

6)0

B) 2

12. OauH U3 METOOB PELICHHUs IOKA3aTeNbHbIX YPaBHEHHUI:

a) BBEJICHUE HOBBIX 3HAUYCHUI

0) BBeIeHUE HOBBIX MPSMBIX +

B) BBEJICHUE HOBBIX YHCET

13. Yemy paBeH X B MOKA3aTeNbHOM ypaBHeHHH 5™ 2 =125;

a) 0,25 +

0) 4

B) 1

14. Ilpu pelieHnH NOKa3aTEIbHBIX YPaBHEHUI UCIIONB3YIOT ... OCHOBHBIX METOJIA!
a)3

0) 4

B)2 +

15. Kakas u3 GyHKUIMH SBISIETCS MOKA3aTENbHOM:
a)y=(04)"+

0)y=3x—1

B) y = sin2x

Tema 5.4 JlorapudpmMuyeckue ypaBHEHHUS 1 HEpaBEHCTBA

1. O6nacth OIIPCACIICHUA J'IOI“apI/I(l)MI/I‘-ICCKOI\/'I (bYHKI_II/II/I €CTh MHOXXCCTBO IMOJOXKHUTCIBbHBIX YHUCCII, TaK JIKX

3TO:

a) HeT

0) ma+

B) OTYACTH
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2. Mex 1y KakuMH YHCJIaMH YCTAHOBJICHO PABEHCTBO B ypaBHEHUU log,h=C:
a)aub

0)auc

B)a,buc+

3. Yemy paBeH X B ypaBHEHHH logoX = 3.

a)9

0) 6

B) 8 +

4. Kak pacmmdposiBaetcst On3 gorapudma:

a) 00J1aCTh TOMMYCTUMBIX 3HAYEHUH Jorapudma +

0) oO1iee nelcTBUTENLHOE 3HaUEHKE Joraprudma

B) OJTHO3HAYHOCTH JIoTapudma

5. 1002 Xo+ x =loga(x + 9) mpu X = ...

a) 6

0)3+

6. JlorapudmMuyeckoe HEpaBEHCTBO — 3TO HEPaBEHCTBO BUa 1og,b(X) > l0gac(X),rme a
a) <

0) =

B) >+

7. O6nacTh 3HaYeHM Torapudmmudeckoil pyHknun y = log,x paBHa ...:

a)(-L,+ )

0) (- )+

B) (- ;1)

8. Uemy paBeH jorapu¢m Mpou3BeIeHHs MOJIOKUTEITBHBIX COMHOKUTEIEH:
a) cymMMe JIorapu()MOB STUX COMHOKUTENEH +

0) pazHoCTH JorapuMOB dTUX COMHOKHUTEICH
B) 4aCTHOMY JIOTapu(MOB ITHX COMHOXKHUTENEH

...0,a#1:

9. Kak Oyner BoIrsieTh ypaBHeHue logs(2x-5) = log3x mocie npuMeHeHHs! TOTeHIIMPOBAHUS:

a) logox 1= 2

0) logs(2x-1) =2 +

B) logy(2x-1) = 2

10. Kakoro meToja perieHust Jjorapu(pMUUecKux ypaBHEHH He ObIBaeT:
a) IPUMEHEHHsI OCHOBHOT'O JIOTapU(PMUYECKOTO TOXKIECTBA

0) MeTo1a BBEJICHHSI HOBOI IepeMeHHON

B) METO/1a MPEBPALIEHHUS JTOTapu(PMOB B IeCATUUHBIE IPOOH +

11. B xakux ciydasx MOXKHO yOpaTh JIorapu(pMbl U3 YpaBHEHHUS:

a) eCIIu B JICBOW U NMPaBOW YaCTSAX ypaBHEHUs OJJUHAKOBbIE OCHOBaHMS +
0) eciu B JIeBOW U IIPAaBOM YaCTAX YpaBHEHMsI pa3Hble CTENIEHU

B) €CJIM B JIEBOM M MIPABOM YacTAX YpaBHEHUS MMEIOTCS OJJMHAKOBBIE CTETIEHU
12. Kem Obuta n3o00peTeHa jorapudmMudeckas JTuHenKa:

a) Onmynaom [aatepom +

0) Buerensmom JleiOuuiem

B) beprapaom Pumanom

13.logs(Xx —4)=2mpux =...:

a)29 +

0) 16

B) 11

14. Kakoe o01iee ocHoBaHUE uMeeT ypaBHeHue loggl6 + l0gsd = 2:

a) 8

0) logs

B) logg+
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15.log...125=3:
a)5+

0) 8

B) 2

Tema 5.5

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH

1. PemmieHnem Kakoro M3 HIXKE MEPEUNCICHHBIX YPAaBHEHUN SBIISIETCS TAKOM OTBET X = 27k:
a)cosx=1+

0)sinx =0
B)ctgx =1
2. [IpocrediMu TPUTOHOMETPUYECKUMHU YPABHEHUSIMU HA3bIBAIOT YPABHEHUS BU/IA:
a)cosa=x

0)cosx=a-+
B) cos X = bx

3. Pemure ypaBHeHuE coOs X = 302
a) x =+m/3 + 2nk

0) x ==+ 2n/3 + 2nk

B) X = +1/6 + 21k +

4. IlpocTeIMMHU TPUTOHOMETPUYECKUMH YPaBHEHUSIMH HAa3bIBAIOT yPaBHEHHS BU/IA:
a)tgx=a-+

0)tga=x

B) tg x = bx

5. Pemmte ypaBHEHHE COS X = -\2/2:
a) x =—m/4 +nk

0) x = 3n/4 + nk

B) X ==+ 3m/4 + 2nk +

6. [IpocTelimmmMu TPUTOHOMETPUYECKUMH YPaBHEHHSIMU Ha3bIBAIOT YPAaBHEHHUS BUJIA:
a)ctga=x

O)ctgx=a+

B) ctg X = bx

7. Pemnre ypaBHeHUE tg X = V3/3:
a)x =mn/3 + nk

0) x ==+n/3 + 21k

B) X =m/6 + 1k +

8. «a» B TPUTOHOMETPUIECKOM YPaBHEHUH:
a) IPOM3BOJILHOE YHCIIO +

0) OCHOBOTIOJIATAIOIIEE YHCIIO

B) 3HAKOBOE YHUCIIO

9. Pemure ypaBHenue sin x = 0:
a) x =1+ 2nk

0) x = 2nk

B) X =mk +



10. PemieHne TpUrOHOMETPUYECKOTO YPAaBHEHHSI COCTOMUT M3 ... ITAIOB:
a) Tpex

0) nByXx +

B) YETBIpEX

11. Haiitu kopau ypaBHeHHUs cos(X)=1:
a) 0+ 2w +

6)0

B) 1

12. OnuH U3 3TanoB peleHuss TPUrOHOMETPUYECKOTO YPABHEHMUSL:

a) npeoOpa3oBaHue YpaBHEHUS JUIs ITOJIyYEHMsI €r0 CJI0KHOIO BUAA

0) npeoOpa3oBaHe ypaBHEHHUS I OJIYUYECHHUS €ro MPOCTeHIero Bua +
B) PELIEHUE MOJYYEHHOI'O CII0)KHOI'O TPUTOHOMETPUUYECKOTO YpaBHEHUS

13. TpuronomeTpu4eckoe ypaBHEHHUE:

a) TpUroHoMeTpuyeckast QyHKIMsI ¢ HEU3BECTHBIM B KaUeCTBE apryMeHTa +
0) cos(x)=1

B) ypaBHEHUS, HE TpeOyIOIIMEe HUKAKUX TpeoOpa3oBaHuii

14. OnuH U3 3TanoB peleHus TPUrOHOMETPUUYECKOTO YPABHEHMUSL:

a) pelIeHre MOIYYEHHOTO CI0KHOTO TPUTOHOMETPUUYECKOTO YpaBHEHHUS

0) npeoOpazoBaHue YpaBHEHHUS JIJIsl TTOJIYYCHHS €TI0 CIOKHOTO BUJIA

B) peIIeHHE MMOTyYEHHOTO MPOCTEHIIIEr0 TPUTOHOMETPHYECKOTO YpaBHEHHS +

15. 90 rpanycos:

a) w2 +
0) n/4
B) 1/6
KonTpoabHasi padota no teme «YpaBHeHHs] H HepaBeHCTBa»Ned
1 éapuanm
1. Pemmre ypaBuenme V X — 3=X-5
5-3x
1
2. Pemmre ypaBHeHHE E =128

2
3 Pemmre HepaBEHCTBO 3 —-7-3* <54,
7% =49,

4. Pemnre cucreMy ypaBHEHUM 5XY —125.

Iog%(x2 —-3x)=-1

5. Pemmre ypaBHeHHe

6. PewmuTe HepaBeHCTBO |093 (X +1) < |093 (5_ X) .
log, x—1log, y =3,
7. PemmTe cucteMy ypaBHEHHI |Og (X + 4y) =2
6 .
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Pemute

Pemnute

Pemnute

Pemnute

Pemute

Pemnre

Pemute

Pemute

Pemnre

Pemute

Pemnire

Pemute

Pemute

Pemure

Pemure

Pemnite

Pemnite

2 sapuanm

ypasrenne V X + 5=x-1

2xX+7 1
ypaBHEHHUE — 125
HEPABEHCTBO 2% _ 5.2 >48
6" =216,
CHCTEMY ypaBHCHHUM 9*Y —81

ypaBHEHHE |Og3(X2 +8x) =2,

< _
HEPaBECHCTBO |Og% (X +11) — Iog% (7 X) .

log, x—log, vy =1,

CUCTEMY YpaBHEHUU | 094 ( X+ 7 y) — 3.

3 eapuanm

ypasrenne V X+ 4 =x—-2

YpaBHCHHUC ( 3

HEPaBEHCTBO

3—-2x
1) — 243

51 -3.5% <50.
2" =32,

CUCTEMY YpPaBHCHHH 4x-y = 256.

ypaBHEHHUE |Og% (X2 o 4X) - _1.

nepasencrso 109, (X +7) = log, (3—X) .

log, x—log, y =3,

CUCTEMY YpaBHEHMM |098 ( X + 5y) — 2

4 eapuanm

ypaBHEHHE ’\/X_2 :X—4.

ypaBHEHUE

HEPaBEHCTBO

3x+12 1

- 216"
42 _9.4* =28,
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57 =625,

4. Pemnre cucreMy ypaBHEHUM Y — 243,

5. Pemmre ypaBHEHUHE |092 (X2 + 7X) =3 .
6. PemmuTe HEepaBEeHCTBO |Og% (X + 5) = Iog% (9 o X) .
log, x—log, y =1,
7. Pemmte cucremMy ypaBHEHUH |Og (X + gy) —6
2 — -

OTBETHI
Ne 3aganus 1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 7 4 5 6
2 4 -5 4 -5
3 (03] [4;+90) (-032] [1+90)
4 (-1;-3), (3;1) (1;2), (2;1) (1;4), (41) (-1;-5), (5;1)
5 -1, 4 -9;1 -1;5 -8; 1
6 (-1;2] [-2,7) [-2:3) (-5:2]
7 (24;3) (36;4) (54;2) (28;4)

Kpurtepuu ouenku:

- OLIEHKa «3) BBICTABIISCTCS 32 IPABUIILHOE PEILICHUE 33aTaHuid;

- OLICHKA «4» BBICTABIISIETCA 3a IPaBUIIbHOE peLICHUE 4-5 3a/1aHul;

- OLIEHKA «5» BBICTABJISIETCS 32 MPABUIIbHOE pelleHUe 6-7 3alaHuii.

B 0c00bIx citydasix mperoiaBaTeslb MOXKET U3MEHHUTD OLIEHKY, YUYUTHIBAS MPABUIIBHBIA X0
MBILUIEHUS U IOJTYyYEHHBIM HENMPaBUIIbHBIM OTBET B pe3yJbTaTe HE3HAUNTEIbHOW OIIMOKH.
Pazpnen 6.
DJieMeHTbl KOMOUHATOPUKH, CTATHCTHKU M TEOPHHM BEPOSITHOCTEil

Tema 6.1
[IpaBuna npowusBeneHus. PemieHne KOMOMHATOPHBIX 3a4ady METOAOM Iepebopa M MO MpaBUILy

YMHOXEHUS

Tema 6.2

OcCHOBHbBIE OHATHS] KOMOMHATOPHUKH.

[lepeuncnure oCHOBHBIE 3a/1a4ll KOMOWHATOPUKH.

UYro HazbIBaeTcs n- GpakTopuaiom?

Uro Ha3bIBaeTcs repecTaHoBKaMu?

Uro Ha3bpIBaeTCs EPEMEILIEHUIMN ?

UYrto Ha3pIBaeTCS COUYETAHUAMMU?

Tema 6.4

®opmyna Ounoma HeroToHa

1)Uro n3yuaet komOuHaTOpUKa?
2)Kakue Buabl COETUHEHHUH UITN BBIOOPOK BaM U3BECTHBI?

3) Otranats kpoccBop «KomOuHaTOpHKa»

Tema 6.6

CoOpbiTus1. Onpenienenue BepoITHOCTH COOBITHS

1. Kaxk ¢popmynupyercst Teopema CI0KEHUsI BEpOATHOCTEN?
2. Yemy paBHa CyMMa BEpOSITHOCTEH MPOTHUBOMOIOKHBIX COOBITHI?
3. B xop3une 5 6enbix, 3 4epHBIX U 7 MOJOCATHIX MapoB. YeMy paBHA BEpOSTHOCTH JIOCTaTh HAYTa

OJIHOLBETHBIN 1m1ap?

agkrownE
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4. Yrto Ha3BIBACTCS YCIOBHOW BEPOSTHOCTHIO?
5. Kak popmynupyercs TeopemMa yMHOKEHHS BEpOSTHOCTEH?

KonTpoubnas padora NeS

Bapuant Nel

Ne|  Bomnpocsl / BaApMaHTBI 0TBETOB OtBer
bl

1 ['pynna cTyneHToB J0KHA CIaBaTh SK3aMEHbI Mo 5 aucuuiinHaM. CKOJbKUMU 3
crocob6aMy MOXKHO COCTaBUTh PACIIUCAHUE YK3aMEHOB?

1) 24

2)5

3) 120

41

3
2 Berumciure A 7

1)72

2) 280

3) 720

4) 120

3 Borunciaute C g

1) 56

2) 6720

3) 336

4) 65

2

4 2 _
Brerunciiure C Pl C 26

1) 20

2) 22 4

3) 24

4) 26

5 Beranciaute A g’ tA 120

1) 222

2) 224

3)226

4) 228

Bapuaut Ne2

Ne Bonpocsl / BapuaHTHI 0TBETOB OtBer
bl

1 CxoybKuMU crioco0aMu MOTYT 6 YEJTOBEK CTaTh B OUEpe/bh K TeaTpabHOU Kacce?

1) 40320

2) 5040

3) 720

4)8

2 Borunciaute Ag

1) 362880

2) 126 4

3) 720

4) 3024

3 Beruuciute C 170




1) 56

2) 120

3) 403200

4) 30240

3

4 3 _
Brruuciure C 0 C 15

1) 20

2) 422

3) 685

4) 26

5 Brrunciure A g -A 130

1) 1814400

2) 181440

3)907200

4) 228

Bapuant Ne3

Ne Bonpocsl / BaApuaHTHI 0TBETOB OtBer
bl

1 ['pynmna cTyneHToB AOKHA ClaBaTh SK3aMeHbI Mo 3 nucuuiuinHaM. CKOJbKUMU
croco6aMy MOKHO COCTaBUTh PACIIUCAHUE YK3aMEHOB?

1)5

2)33
3)6 3

4) 10

2 Brrunciure A 130

1)720

2) 280 1

3) 72

4) 120

3 Borunciute C 170

1) 120

2) 56

3) 30240

4) 403200

4 Beranciaute A g’ tA 120

1) 228

2) 224

3)226

4) 222

5 3 3
Brruuciure C 20 C 15

1) 20

2) 685

3) 422

4) 26

Kpurepun onenkmn:
BrinosiHeHO npaBuUiIbHO MeHee 3 3aaHus — «2», 3 3amaHus — «3», 4 3anaHus — «4», 5 3a7aHul —
«5».

KontpoabHnas padora Ne6




Ba

uant Nel

Ne

Bonpocsl / BApHaHTHI 0TBETOB

bl

OTBer

Yenosek 3a0bul Be mociegHue HUGPHI B IMIECTU3HAYHOM TelepOHOM HOMEpe,
IOMHHUT TOJIKO, YTO OHHM OBUTM HEOAWHAKOBbIE M HedeTHbIe. CKOJIBKO TaKHX
TeJIe()OHHBIX HOMEPOB MOXKET OBITH?

1) 20

2)5

3) 14

4) 10

C mnepBoro cranka Ha cOopky mnocrynaer 30% H3roTOBIEHHBIX AETajei, co
BTOporo — 40%, a c tperbero — 30%. BepoaTHOCTh M3rOTOBIIEHUS OpaKOBaHHOM
JeTanu I KakJoro craHka paBHa cooTtBercTtBenHo 0,03; 0,01; 0,05. Haiitu
BEPOSTHOCTH TOTO, UTO Hay/lauy BbIOpaHHas AeTajlb OKa3anach OpaKOBaHHOI.

1) 0,36

2) 0,28

3) 0,028

4) 0,036

W3 gucen 2, 3, 4, 5, 6 ogHOBpeMeHHO BBIOMparOT Tpu. Haiinure BeposSTHOCTH
TOT0, YTO CYIIECTBYET MPSIMOYTOJIbHBIN TPEYrOJIbHUK C TAKUMH CTOPOHAMH.

1)0,1

2) 0,2

3) 0,01

40,3

uant No2

Bonpocsl / BApHaHTHI 0TBETOB

bl

OTBer

C mnepBoro cranka Ha cOopky moctymaer 30% HM3rOTOBICHHBIX AETalied, CO
BTOporo — 40%, a ¢ tperbero — 30%. BeposTHOCTh M3roTOBICHHUS OpakOBaHHOMN
JNeTanu NI KaKIoro craHka paBHa cooTBercTtBenHo 0,03; 0,01; 0,05. Haiitu
BEPOSITHOCTH TOT0, YTO Haylauy BbIOpaHHAs JieTalb OKa3anach OpaKOBaHHOM.

1)0, 028

2) 0,0028

3) 28

4)0,3

B xokkeitHOM TypHUpE ydacTBYIOT 6 koMaHI. Kaknas KoMaH1a JOJIKHA ChITPATh
C K10l oHy urpy. CKOJIBKO UT'p CBITPAHO B TYpHHpE?

1) 30

2) 15

3)6

4) 12

N3 gucen 2, 3, 4, 5, 6 omHOBpeMEHHO BBIOMparOT Tpu. Haliaure BeposATHOCTH
TOT0, YTO CYHIECTBYET TPEYTOJbHUK C TAKUMHU CTOPOHAMHU.

1)0,8

2)0,7

3) 0,4

4) 0,07

Bapuant Ne3

.N‘e\

Bonipocel / BaApHaHTHI 0TBETOB

OTBer
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bl

1 C mnepBoro cranka Ha cOopky moctrymaeT 30% WH3rOTOBIEHHBIX AETajeil, co
BTOoporo — 40%, a ¢ tperbero — 30%. BeposTHOCTD M3roTOBICHHUS OpaKOBaHHOMN
JleTany I Kaxjoro cranka paHa cootBerctBeHHo 0,03; 0,01; 0,05. Haittu
BEPOSITHOCTH TOTO, YTO HAylauy BEIOpAaHHAS JieTalb OKa3anach OpPaKOBAHHOM.

1)0,8

2) 28 3

3) 0,028

4) 0,28

2 Yenosek 3a0bul Be mociegHUE HUGPHI B MIECTU3HAYHOM TelepOHOM HOMEpe,
IOMHHUT TOJIKO, YTO OHHM OBUIM HEOAMHAKOBbIE M HeueTHble. CKOJBKO TaKUX
TeJIe()OHHBIX HOMEPOB MOXKET OBITH?

1) 25

2) 20 2

3)9

4)6

3 N3 aucen 2, 3, 4, 5, 6 omHOBpeMeHHO BbIOMparT Tpu. HaliguTe BEpOATHOCTH
TOT0, YTO UX MPOU3BEIECHHUE KPATHO 3.

1)0,8

2) 0,09

3)0,9

4) 0,008

Kpurtepun onenku:
Brinonneno npaBuiibHO MeHee 1 3amanus — «2», 1 3aganue — «3», 2 3aganusa — «4», 3 3agaHusd —
«5».

Paznen 7. IlpsiMble U VIOCKOCTH B IPOCTPAHCTBeE.
Tema 7.1
OcHoBHbIE NOHATHUS cTepeoMeTpuu. [IpsiMbie B TpocTpaHCTBE
Tema 7.2
B3aumHoe pacronoxeHue npsiMon U IIOCKOCTH
1. Tlepeuncnure OCHOBHbIE aKCHOMBI CTEPEOMETPUU U UX CIIEICTBUS.
2. Kakwue npsMbie B IpOCTPaHCTBE HA3BIBAIOTCS MaPAIUICITHHBIME?
3. aiite ompeneneHue napauielbHOCTH IPSIMOM U MIIOCKOCTH B IPOCTPAHCTBE.
Tema 7.3
[TapannenpsHOCTb U NEPIEHAUKYIIPHOCTD IIIOCKOCTEN
Tema 7.5
IlepnieHIMKYIAPHOCTD NPSIMON U IJIOCKOCTH
1.Kakwue npsiMble B IPOCTPAHCTBE HA3bIBAIOTCS CKPEIIMBAIOIIMMHUCS?
2.YTo Takoe yroj Mexay CKpeIIUBaIOUMMHUCS IPIMBIMU?
Tema 7.6
Ilepnennukynsp u HaknoHHas. TeopeMa o TpEX NEpIEHIUKYIIApax
[aiite onpenenenne NeprneHIuKyIIpHOCTH IPSIMOU U ITIOCKOCTH B IPOCTPAHCTBE.
Yro Takoe nepneHuKyisp?
Yo Takoe MpoeKIus MpsIMOM Ha INIOCKOCTh?
Kakue minockocTu B IpOCTPaHCTBE HA3bIBAKOTCS MEPIEHANKYIIPHBIMU ?
Urto Takoe ABYrpaHHbIN yron?

asrLONE

KonTtpoabsnas padora Ne 7




no teme: «IllapajasieJbHOCTH MPSIMBIX U MJIOCKOCTE
Bpemst BoinosHenusi: 90 MUHYT

Bapuant Nel
A1.BbiGepu BEpHBI OTBET:
. IlmockocTh, IPUTOM TOJIBKO OAHA, IPOXOAUT YEpE3 ...
a) mo0Oble TPU TOUKH, HE JIeXalllie Ha OJHOU MPSIMOK;
0) J1t00BIe TPU TOYKH, JIEKAIIUE HA OJHON TPSIMOIA;
B) JTHO0OBIC TPH TOYKH.

I1.  II10CKOCTB, MPUTOM TOJILKO OJIHA, IIPOXOJHUT Yepes ...
a) JIBe MepeceKarouecs MpsMeblIe;
0) IBe CKPEIIMBAIOIINECS TIPSIMBIC;

B) OJIHY IIPSIMYIO.

I11.  Ecnu nBe Touky npsiMOi mpUHAJIEkKAT IJIOCKOCTH, TO IpsIMast
a) JIeXKUT B IUIOCKOCTH;
0) mepecekaeT MIOCKOCTh;
B) MapaJulebHa IIOCKOCTH.

A2.BpiGepu Bce BEpHBIC OTBETHI:

. OcHOBHBIME (UTypamMH B CTEPEOMETPHUH SIBIISIOTCS:
a) Kyo0;
0) TouKa,
B) JIy4;
I') TPEYTOJIbHUK;
1) IpsiMast;
€) TIOCKOCTb.

1. Ha pucynke 1 ckpemmBatonumucs sipisitorcs npsambie (T.K 1
npuHaanexxut AM, 1.E npunaanexutr MB):
a) KE u BC;

0) KE u AB;

B) KE u MC;

r) KE u AC;

n) KE u AM.

I1l.  Hapucynke 1 mnockoctu AMB npunaniexar Touku
a) M;
0) A;
B) K;
r) E.

Puc. 1

A3.Eciu yepe3 J1Be mapauiesibHbIE MPSMbIE MPOXOAAT MEPECEKAIONINECS MIOCKOCTH, TO JTUMHUS
UX MepeceueHust
a) mapajuieNibHa KaXJ0W U3 IBYX NMPSMBIX HIIH COBIAIAET C OJHON U3 HHX;
0) mepecekaercsi X0Ts ObI ¢ OTHON U3 3TUX MPSIMBIX;
B) CKpEIIUBAETCS XOTS OBl C OJTHON U3 MPSMBIX.

A4.KakM MoeT ObITh B3aMMHOE PACIIOJIOKEHHE JBYX IPSMBIX, €Clii 00€ OHM HapasuieiabHbl
OJIHOM mmockocTn?
a) TOJIBKO TapaJlJIeIbHBI,
0) BCce cily4au B3aMMHOT'O PACHOJIOKECHHUS;
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B) TOJIBKO CKPEIIMBAIOTCS,
I') TOJIBKO IIEPECEKAIOTCSL.

AS5.B Tterparape JJABC touka M nexut Ha pedpe All, a
touka K Ha pebpe [IB (puc. 2). Touka mepeceueHus
npsimoii MK u mnockoctu ABC nexut Ha npsMoit. ..

a) BC;
0) AB;
B) AC;
r) JIC.

B1. OcnoBanune ADtpanenmu ABCD nexutr B MIOCKOCTH 0.
Uepes Touku B u C mnpoBeneHsl mapaienbHbE MPSMBIE,
IepeceKarolye I0CKOCTh o B Toukax E u F cooTBeTcTBEHHO.

a) KakoBo B3auMHoe pacnosnoxenue npsasmMoeixEF u AB?

©6) Uemy paBeH yron mexay npsaMeiIMUEF u AB, eciu LABC =150" 7

OtBeT o0oCHYIITE.

B2. IIpsmble a u b nexar B napajijiesIbHbIX IJIOCKOCTSAX o ¥ 3. MoryT i1 3TH npsiMble OBbITh:

a) Tapauie/IbHbIMH;
0) CKpEIIUBAOIIUMUCS
Crenaiite pUCYHOK TSl K&KIOTO BO3MOYKHOTO CITydasl.

C

Puc. 2

B3. Yepes Touky O, nexkainiyro Mexay napasieibHbIMH IJIOCKOCTSAMH o U [3, IPOBeACHBI psimbie | u
m. [Ipsmast | mepecekaer rockoctu o v f B Toukax 1 U A2 COOTBETCTBEHHO, IpsiMasi m — B To4kax Bl u

B2. Haiigute anuny orpeska A2B2, eciiu 1B1 =12 em, B10:OB2 =3 : 4.

Cl1. Uzobpasute mnapamienenunen ABCDAI1B;CiD; u moctpoiite ero cedeHue IIIOCKOCTHIO,

npoxoxsmiert uepes Touku M, N u K, sastomuecs cepeaunamu pedep AB, BC u DD;.

C2. Jlan mpoctpancTBeHHBIH deThipexyroidbHUK ABCD, B koTopom mmaronamm AC u BD paBHbIL
CepennHBI CTOPOH 3TOT0 YETHIPEXYTOJIbHUKA COEIUHEHBI ITOCIEA0BATEIBHO OTPE3KAMH.

a) BelnosHKTE pUCYHOK K 3a3/1ay4e.
6)* Jlokaxxute, 4TO MOJYyYEHHBIH YEThIPEXYTOJILHUK — POMO.

Bapuant Ne2

Al.  BriOepu BepHbIil OTBeET:
. [TnockocTh, IPUTOM TOJIBKO OAHA, MPOXOAMUT YEPE3 ...
a) IpsSMYI0;
0) IpsIMYIO U HE JIeXKalllyio Ha Hel TOUKY;
B) MpPSAMYIO U JIEKAIIYIO Ha HEN TOUKY.

1. [1m0oCcKOCTh, MPUTOM TOJIBKO OJ[HA, MPOXOAUT YEPE3 ...
a) JIBe CKPEIINBAIOIINECs TPSMBIC;

0) aBe mapaelnbHbIe IPSMBIE;

B) MPSMYIO U JISKAIIYIO Ha HEH TOUKY.

I1l.  Ecnu npsiMast ¥ mI0CKOCTh UMEIOT TOJIBKO OJTHY OOIIYIO0 TOUKY, TO TIpsiMas ...

a) TIePeCceKaeT TIOCKOCTb;
0) JCKHUT B TUIOCKOCTH;
B) TapaJijiesibHa MIOCKOCTH.
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A2. BribGepu Bce BepHBIC OTBETHI:
. OcHOBHBIME (UTypamMH B CTEPEOMETPUU SBISAIOTCS:
a) KyoO;
0) Touka,
B) JIy4;
I') TPEYroJIbHUK;
1) TpsmMasi;
€) IUJIOCKOCTb.

Il.  Ha pucynke 1 ckpemmBarOIIMMUCS SIBJISIOTCS NPSMBbIE K
(t.M npunagnexut AK, 1. P npunagnexur KC):
a) ABu MP;
6) AC u MP; i
B) AB u MP;
r) AKu MP;
n) AC u KB.

I1l.  Hapucynke 1 minockoctu AKB npunaanexar Touku

0) P; Z Puc. 1

A3. BriGepurte BepHOE yTBEpKICHHE:

a) /IBe npsiMble Ha3bIBAIOTCS MapaIeIbHBIMU, €CITH OHU HE UMEIOT OOIINX TOYEK;
0) 1Be mpsMBbIe, TapaJlIeNIbHbIE TPEThEH NPAMOMA, TapaIIIeITbHBL;

B) JIBE MPSIMbIE, IEPIICHIUKYIIAPHBIC TPEThEU MPSIMOM, MapajieIbHbL;

l") €CJIN YTJIBI paBHBI, TO UX CTOPOHBI COOTBETCTBCHHO COHAIIPAaBJICHBI.

A4. Kakum MoXeT ObITh B3aUMHOE PACIIOJIOKCHUE TIPSAMBIX @ U D, ecii mpsimast @ JIe)KUT B TUIOCKOCTH
a, a mpsiMasi b mapasuienpHa 3TO| MI0CKOCTH? M

a) napaJuiesIbHbl U TIepeceKaroTcs;
0) CKpeIIMBaIOTCs WK MEPECEKAI0TCS;
B) HapajuieidbHbl WM CKPEIIMBAIOTCS;
T') ONIPENIEIUTh HeIb34.

AS. B terpasnipe MABC touka O nexut Ha pebpe MC, a Touka

Ha peOpe MB (puc. 2). Touka nepecedenus: npsimoit OK u

mwiockoctd ABC nexut Ha npsMoit ... A
a) AC, s T e E
0) AB;
B) BC;
r) AM. o Puc. 2

B1. Tpeyronsauku ABC u ADC nexar B pa3HbIX IUIOCKOCTSX U UMEIOT o01ryto cropony AC. Touka P
- cepeauna ctopoHsl AD, Touka K — cepeamnna croponst DC.
a) KakoBo B3anmMHoe pacronoxkenue npsmoix PK u AB?

6) Uemy paBen yron Mexty npameivi PK i AB, ecmn £ABC = 40" y ZBCA =80" 9
OTtBet 060CHYIITE.

B2. [TIlpswmeie @ u b mexar B mepecekaronuxcs INIOCKOCTAX o ¥ 3. MOTYT JId 3TH MpsAMbIE ObITh:
a) napaJijiesIbHbIMU;
0) CKpeIrBarOIIMMUCs?
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CnenaiiTe pUCYHOK ISl K&KIO0TO BO3MOKHOTO CITyYas.

B3. UYepes touky O, He JexaIyo MEXKIy MapauieIbHBIMK IOCKOCTSAMH 0, ¥ [3, POBEACHBI MpsAMbIe |u
m. [Ipsmas lnepecekaer muockocTy o 1 3 B Toukax 1 1 A2 cOOTBETCTBEHHO, NpsiMasi M — B Toukax Bl u
B2. Haitgute nmuny otpeska 1B1, eciim A2B2 =15 cm, OB1:OB2 =3 : 5.

C1. Mzob6pasute terpasrap DABC u mocTpoiiTe ero ceueHue miocKoCThI0, MPOXOAAIIeH yepe3 Touku M
u N, sBsommecs cepequnamu pedep DC u BC, u Touky K, Takyio, uto K € DA| AK:KD =1:3,

C2.  Jlan mpoctpanctBenHblii yerbipexyronbHuk ABCD, M u N — cepenunsl cropon AB u BC
COOTBETCTBEHHO, E e CD’ Ke DA’ DE:EC =1: 2’ DK:KA=1: 2

a) BelnmosiHUTE PUCYHOK K 3a/ay4e.
0)* Jlokaxwute, uto yerbipexyronbHuk MNEK — Tpanerusi.

Bapuant Ne3

Al. BriGepu BepHBIii OTBET:
l. [T10CKOCTB, MPUTOM TOJIBKO OAHA, MPOXOAHUT YEpes ...
a) MPSAMYIO;
0) IpsIMYIO U HE JIeXKalllyto Ha HEH TOUKY;
B) MPSAMYIO U JICKAIIYIO HAa HEH TOUKY.

1. [110cKOCTB, MPUTOM TOJIBKO OJIHA, MPOXOJIUT YEpes ...
a) JIBe CKPEIIMBAIOIINECs TPSMBIC;

0) JIBe MmapajuieIbHbIE TIPSIMbIC;

B) MPSAMYIO U JISKAILYIO Ha HEH TOUKY.

I1l.  Ecnu npsiMast ¥ II0CKOCTh UMEIOT TOJIBKO OJTHY OOIIYIO0 TOUKY, TO TIpsiMasi ...
a) MepeceKaeT MI0CKOCTh;
0) JEXKUT B TUIOCKOCTH;
B) MapajieNibHa MI0CKOCTH.

A2. BriGepu Bce BepHbIE OTBETHI:
. OcHOBHBIMH (QUrypamMH B CTEPEOMETPHUH SIBIISIOTCS:
a) KyoO;
0) Touka;
B) JIyd;
I') TPEYTrOJbHUK;
1) Tpsimasi;
€) IUIOCKOCTb.

Il.  Ha pucynke 1 cCkpemMBaOIUMUCS SBISIOTCS MpsIMbIE
(.M npunagnexut AK, 1.P npunannexur KC):

a) AB u MP; I

6) AC u MP;

B) AB u MP;

r) AKu MP;

n) AC u KB.

I11.  Hapucynke 1 ninockoctu AKB npunaanexar Touku
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B) B;
r) C.

A3. Ecim uepe3 aBe mapauieNbHBIE TPSIMbIE MPOXOAAT MEPECEKAIONIUECS TUIOCKOCTH, TO JIMHUS UX
nepeceueHust

a) mapayuiesibHa KaXXI0H U3 ABYX MPSMBIX WM COBIAAAET C OJHOU U3 HUX;

0) mepecekaeTcst XOTs Obl C OJTHOM U3 ATUX MPSMBIX;

B) CKPEIIMBACTCS XOTs OBl C OAHON U3 MPSIMBIX.

A4. Kakum MoxeT ObITh B3aUMHOE PACIIOJIOKEHHE NPSAMBIX @ U D, ecii mpsimasi @ JIe)KUT B TUIOCKOCTH
@, a mpssMasi b mapaienbHa 3TOH MI0CKOCTH?

a) napaJiieJIbHbl MU IIEPECeKatoTcs;

0) CKpeIMBarOTCs UK TIePEeCceKatoTCs;

B) HapajuieIbHbl WM CKPEIIMBAIOTCS;

T') ONpPEeNUTh HENb3S.

A

A5. B rerpasape JJABC touka M nexut Ha peOpe A/l, a Touka K Ha
peope JIB (puc. 2). Touka nepeceuenus npsmodr MK wu miockoctu
ABC nexuT Ha npsMOH. .. M
a) BC;
0) AB; K
B) AC;
r) AC.

N B
B1.  Tpeyromsuuku ABC u ADC nexar B pa3HbIX IUIOCKOCTIX H
umeroT obmryto ctopony AC. Touka P - cepennna croponst AD, Touka "

K — cepeauna cropons! DC.
a) KakoBo B3anmHOe pacrionoxenne npsameix PK u AB?

6) Uemy paBen yron mexty npsmeivi PK i AB, ecn £ABC = 40" y ZBCA =80" 2
OtBeT obocHyiiTe.

B2. IIpsmble a u b nexar B napajuieNbHbIX UIOCKOCTSIX O M 3. MOTYT JIM 3TH MpsSMBbIe OBITh:
a) MmapasuIeIbHBIMU;

0) CKpeInBaOIIUMUCS

CnenaiiTe pUCYHOK ISl K&KJI0TO BO3MOKHOTO CITyYas.

B3. Uepes touky O, He JAeKaIIYI0 MEXAY MapaIeTbHBIMU IJIOCKOCTSIMHU 0L U [3, IPOBEIEHBI IpsiMbie |u
m. IIpsimast Imepecekaet miIockocTH o ¥ B B Toukax 1 u A2 COOTBETCTBEHHO, MpsiMasi M — B Toukax Bl u
B2. Haiinure mmny otpeska 1B1, ecmm A2B2 =15 em, OB1:OB2 =3 : 5.

Cl. UzoOpasure mapamenenuneq ABCDAI1IB;Ci;D; w moctpoiite ero cedeHHWe ILIOCKOCTHIO,
npoxoasuiei yepe3 Touku M, N u K, sBnstomuecs cepenunamu pedep AB, BC u DD,

C2.  Jlan npoctpanctBeHHbIH yerbipexyronsHuk ABCD, M u N — cepenunsl cropon AB u BC
COOTBETCTBEHHO, E (S CD, K [ DA, DE EC =1 2’ DK KA=1: 2

a) BeimosiHKTE pUCYHOK K 33/1a4e.
6)* Jokaxwure, uro yetbipexyronbHuk MNEK — tpanerus.
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ITaJI0OH OTBETOB:

Al | A2 A3 | A4 | A5 | Bl B2 B3 |Cl |C2
1 BapuaHnT a)
ha 1)0,1,¢ napajuiesibH | a) 1a
ggz 2) a 0 a o 6) na 16
0) 150°
2 Bapuant | 1)6 | 1)0,1,e )
Na | 2asn |6 |B |a | CKpemCl jama g
3a | 3as 0) 60 0) na
3 BapuaHT 1)0,1,¢
l)a | 2)a,Bn
2)a | 3)aB
3)a a B a a) ckpem-ca | a)ga | 9
0) 60° 0) na

Kpurepun oneHku:

1) ontenka «5» cTaBUTCSI, €CITM BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oneHKa «4» CTaBUTCS MPU MPABUILHOM BBIIIOJIHEHUHU HE MeHee 76% mpeiaraeMbIx 3aJaHHii;
3) oueHKa «3» CTaBUTCS, €CJIM BBIIIOJHEHO HE MeHee 61% npeasaraeMbIx 3a1aHuil;

4) onieHKa «2» - CTAaBUTCS, €CJIM BBIMOJHEHO MeHee 60% rpeiaraeMbIX 3a1aHui.

KontpoabHnas paGora Ne8
no teme: «IlepneHAuKyYJISIPHOCTH NPAMBIX M IJIOCKOCTE
Bpems Beinosinenusi: 90 MuHyT

Bapuant Ne 1

Al. 3akoHunTe MMPpEAJIOKCHUC, YTOOBI MMOJIYYHJIOCHh BEPHOC YTBCPIKIACHUC. CnenaﬁTe PUCYHOK.

1. JIBe nmpsiMble Ha3bIBAIOTCS MEPIICHIUKYIIAPHBIMU, €CIIN. ..
2. Ecny miockocTs neprneHauKyIIsspHa OQHOU U3 IBYX NapaljIebHBIX IPAMBIX, TO OHA ...
3. Ecnu 1Be III0CKOCTH NEPHEHANKYIIPHBI IPSIMOW, TO OHH. ..

A2. OTBeThTE Ha BOIIPOC.
CKOJIBKO MEPIEeHIMKYISIPOB MOKHO IIPOBECTH YEPE3 JAaHHYIO TOUKY K JAHHOU MPSIMOM HA MIOCKOCTH?

A3. Ha pucynke nu3o0paxeH Kyo ABCDAB,C, Dl. g 1
Beimumure. " -
DCC

1. Pebpa, neprieHAUKYIApHBIE TIIOCKOCTH ( 1).
2. Ilnockocty, NEpIEHUKYIISPHBIE peOpy BBl. B . c

A - D
A4, Vicions3ys cumBonsl L u H , 3aIMILNUTE KAK PACIIOJIOKEHBI IIpsMas u
IJI0CKOCTH (puc.). Jlokaxure.
1. ¢C , DCB
2. D,C u DCB
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A5. AB L«  CD1la, Bea , De a, AB =CD | KakoBo B3auMHOE TIOJIOKEHHE npsiMoit AC y
mIockocT & ? OTBeT 00OCHYHTE.

B1. Inaronans kyOa paBHa 6 cM. HaliguTe:
a) pedpo kyoa;
0) KOCHUHYC yIiia MEeXAy AUaroHajiblo Ky0a U MI0CKOCThIO OJHOM U3 TpaHeil.

C1. Ctopona AB pomba ABCD paBHa @, oxuH u3 yrios pasen 60°. Uepes cropony AB mposenena
a

IUIOCKOCTh & Ha PacCTOSHUH 2 orrtouxu D.
a) Haitnure paccTostHue OT TOUKHU C 1o mrockoctn & ;

6) [okaxuTe Ha pUCYHKE JTHHEIHBIHA yron gByrpantoro yrma DABM M ea
B) Haiinure cunyc yria Mexay IUIOCKOCTbIO poMOa U IJIOCKOCThI0 & .

Bapuant Ne2

Al. 3aKoHUKTE TPEUIOKEHHE, YTOOBI OMYYUIIOCH BEpHOE yTBepkaeHue. CaenanTe pucyHOK.

1.1. IlpsimMast Ha3bIBaeTCs MEPIEHAUKYISIPHON K IUIOCKOCTH, €CIIH. . .

1.2. /IBe npsMble, NEPIEHAUKYISIPHBIE OJHON U TOH )K€ MIOCKOCTH ...
1.3. Ecmm ognHa u3 ABYX mapajuieNbHBIX IPSMBIX EPIEHANKYISIPHA MJIOCKOCTH, TO U
Ipyras npsimjasi. ..

A2. OTBeThTE HA BOMPOC.
2.1. CkonbKO NepHeHIuKYJISIPOB MOYKHO ITPOBECTU Yepe3 JaHHYIO TOUKY K JAaHHOM MpsSMOU B
IIpoCTpaHcTBe?

Bl 1

A3. Ha pucynke nzobpaxeH kyo ABCDAB,C, D, "
Brimmumure. o
3.1. Pebpa, nmeprieHAUKYISIpHBIE TUNIOCKOCTH (ABBl) :
3.2. ITnockocTH, NEpeHAUKYIIpHbIE pedpy AD, B """"""" ‘

A D
A4. Vicnionb3ys cumBonsl L u H , 3AIUIIATE KaK PacHoJI0kKeHbI MpsiMast U TIOCKOCTh (pHC.).
Jokaxwure.
4.1, ¢G4 DCB

42. DG, DCB

A5, ABLa CD[ AB Beq Dea) Eca, ZECD=40" Torza ey pasmmi ZCED? Orper
o0ocHyiiTe.

B1. OcHOBaHMEM NPAMOYTOIBHOTO NApAIENECNHUIEAA CIYKUT KBaAPAT; THArOHANIb MapaulesIeIHIe1a

paBHa 2./6 CM, a ero u3MepeHus oTHocsTcs Kak 1:1:2. Hanpure:
a) U3MEepEeHus napajieNenurne/a;
0) CHHYC yria MeX]ly JUaroHalbio Napauleenunesia i MI0CKOCTbIO €r0 OCHOBAHUS.
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C1. Cropona kBagpara ABCD pasna @, Uepes cropony AD mpopenena miockocTs @ Ha paccTOSHHH

a

2 ortouku B,
a) Haitnure paccTostHue OT TOUKHU C 1o mmockocrn & ;

6) ITokaxxnTe Ha PUCYHKE JTHHEHHBIHA yroi gByrpantoro yrma BADM W M ea

B) Haiinure cunyc yria Mexay INIOCKOCTbIO KBaJpaTa U MNIOCKOCThIO & .

Bapuant Ne3
Al. 3akoHUHTE MPEAIOKEHUE, YTOOBI MOIYYHIIOCH BEpHOE yTBEepxkAeHUE. Caemnaite pucyHoK.
4. JIBe npsiMble Ha3bIBAIOTCS MEPICHAUKYIISIPHBIMH, €CIIH. ..
o. Ecnu n10ckocTh NepneHIuKyIsipHa OHOM U3 IBYX NMAapaJIIENIbHBIX IPSIMBIX, TO OHA ...
6. Ecnu aBe miockocTy neprneHuKyIsapHbl IPSIMOMA, TO OHH. ..

A2. OTBeTHTE HA BOMPOC.

2.1. CkonbKO NepHeHIuKYIJISIPOB MOYKHO ITPOBECTU Yepe3 JaHHYIO TOUKY K JAaHHOM MpsSMOH B

D1

MPOCTPAHCTBE?
Bl
A3. Ha pucynke uzobpaxeH Kyo ABCDA,B,C, Dl. u
Beimumure.
DCC

1. Pebpa, neprieHAUKYISApHBIE TIOCKOCTH ( 1). .
2. [InockocTy, nepneHAuKyIsipHbIE pedpy BBl. P g

A
A4, Vicnions3ys cumBonsl L u H , 3AIUIIATE KaK PacTOJI0KEHbI MPsiMast U TUIOCKOCTh (pHC.).
Jokaxwure.
4.1. ¢C; DCB

42. B¢y DCB

A5.ABLla CDla Bea Dea AB=CD  Kakopo B3aumHoe momoxkeHue npsivoit AC g

mwiockoctu & ? O1BeT 000CHYHTE.

B1. OcHoBaHuEM NPAMOYTOJIBHOIO NapaJljieNenuIea CIIy>KUT KBaJpaT; UaroHallb napajuleenuneaa

paBHa 2.6 CM, a €ro U3MepeHust oTHocATces Kak 1:1:2. Haiinure:
a) U3MepeHus napasuieenunena;

6) CHUHYC yIJia MCIKAY AUArOHAJIBIO MapalJICIICIHIICa U MJIOCKOCTBIO €0 OCHOBAHUA.

C1. Cropona AB pomba ABCD paBHa 2, oxuH u3 yrioB pasen 60, Uepes cropony AB mposenena

a

TUTIOCKOCTh & Ha pacCTOSTHHUH 2 ortouxu D.
a) Haiinure paccTostHuEe OT TOUKH C IO TUIOCKOCTH & ;

6) IMokakuTe Ha PUCYHKE JIMHEHHEIN yron aByrpansoro yria DABM - M ea

B) Haiinure cunyc yria Mexay IIOCKOCTbIO poM0a U IUNIOCKOCThIO & .

ITaJI0OH OTBETOB:

| A1 | A2 | A3

A4




1 a
1) AL, 1713, BC, BICI1 1) CC1L(ICB), a)2vV3 | a)
BapuaHT ! 2) (ABC), (1BIC1) 2) ;C1I(ACB) AClo 6)§ V6 B)%
2 a)2;2;4
1) AL, 1]1;, BC, BICI 1) CC1L(ICB), 0 a)a/2
BapHaHT ! 2) (L.C C1), (1BBy) ymenaes) | 0 | 923 |
3 1 1) ALL, 1]1;, BC, BIC1 1) CC1L(ICB), a)2;2;4
BAPUAHT 2) (ABC), (IBIC1) 2) ILC1I(JICB) 6)2v3 | a2
ACla B)

Kpurepun oneHku:

1) onrenka «5» cTaBUTCSI, €CITM BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oneHKa «4» CTaBUTCS MPU MPABUILHOM BBIIIOJIHEHUU HE MeHee 76% mpeiaraeMbIx 3aaHHii;
3) oueHKa «3» CTaBUTCSI, €CIIM BBIIIOJHEHO HE MeHee 61% npeayiaraeMbIX 3a/1aHU;

4) oueHka «2» - CTAaBUTCS, €CJIM BBIIOJIHEHO MeHee 60% npeiaraeMbix 3a1aHuii.

Pa3nes 8. MHOrorpaHHUKH U Tesla BpalleHUs
Tema 8.1
BeIimykisie MHOTOTpaHHUKH
1. Kakoe HaumeHblIee YUCI0 pedep MOKET UMETh MHOTOI'PAaHHUK?
2. MoryT 11 Bce TpaH# TPEYTOJIbHOW MUPaMUIBI OBITH IPSIMOYTOJIEHBIMH TPEYTOJIbHUKAMU?
3. byaer num nupamupzna npaBWIBHOW, €CliM ee OOKOBBIMM TpaHSIMHU SIBIISIOTCS IPAaBUIIbHBIE
TPEYrOJIbHUKHU?
Tema 8.2
IIpuzma
1. Tlpusma umeer n rpaneil. Kakoil MHOTOYroJbHUK JIEXKHUT B €€ OCHOBAaHUU?
2. B kakoit npusme 60KoBBIE peOpa MmapajuIelIbHbI €e BRICOTe?

Tema 8.3
ITupamuna
1. Moryt 1 Bce TpaHu TPEYTrOJIbHOW MUPAMUJIBI OBITH IPSIMOYTOJILHBIMU TPEYTOJIbHUKAMU?
2. bynmer nu mnupamuia TpaBUIBHOM, ecld e€e OOKOBBIMH TPAHSIMHU SIBISIFOTCS TPaBHJIbHbBIE

TPEYrOJIbHUKHU?
Kontpoabnas padora Ne 9
1o temMe: « MHOrorpaHHMKH»
Bpems BeinosiHeHus: 90 MUHYT
BapuantNel

Al.Haitagute quarosanb NpsMOYTOJILHOTO NapajuleNenunea, €CIu €ro n3MepeHus paBHsl 1; 4; 3.
A2.HaiiauTe Tuiomnaabr MOBEPXHOCTH Ky0a O CTOPOHOM 3 cM.
A3.Jlan xy0. Jlmaronans kyda paBHa 6 cm. Haitgute pe6po kyoa.

A4.OcHoBaHuEe TNpsAMON NPU3MBI — NPSIMOYTIOJBHBIA TPEYroJbHUK ¢ KareraMu 6 m 8 cm. Haiinnre
Ioua b 60KOBOM MOBEPXHOCTHU MPU3MBI, €cliu €€ HanboJbInast 00KoBasi rpaHb — KBaJpar.
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A5. Pebpo mpasmiasroro Terpasapa DABC papno 8. IMocrpoiite ceuenme Terpasgpa, mpoxossiiee
yepe3 cepenny pedpa DA napajijIeJIbHO IIJIOCKOCTH DBC | u maitnure niomans 3Toro ceyeHus.

B1.Haiinure miomags MOBEPXHOCTH MHOTOTpaHHUKA, M300paXKEHHOTO Ha PHUCYHKE (BCE IBYIpaHHbIC
YTJIBI TIPSIMBIE).
B
2

B2 B npaBuiibHOIN 4eTHIPEXYTrOJIbHON NUpPAMUJIE BBICOTA paBHA 2 CM, CTOPOHA OCHOBAHUS paBHAa 6 cM.
Haiinmure 60koBOE peOpO MUpaMUIbI.

v v o
B3. bokoBoe pebOpo mpaBHIIbHON YETHIPEXyrodbHOW MHpaMuIbl 0OpazyeT yron B 60 ¢ IUIOCKOCTb
ocHoBaHusl. HaiiuTe miiomaas TOBEpXHOCTH MUPAMUIbI, eciiu 00KoBoe pedpo paBHO 10 cm.

C1. OcnoBanuem npsmoit npusmel ABCA 1B 1C 1 sBasiercs npsimoyroiibHblid TpeyroyibHuk ABC ¢
npsimbiM yriioM B. Uepes pedpo BB 1 nposeneno ceuenue BB 1/1 1 /I, neprnenaukynspHoe K
mockoct rpanu AA 1C 1 C. Haitoute momans cedenus, eciu AA 1=10 cm, A=27 cm, IC=12 cm.

C2.B ocHOBaHMH HOpSAMOM MNpHU3MBI JIEKHUT POMO € aAMaroHaisiMu, paBHeiMH 6 u 8. Ilmomans ee
noBepxHocTu paBHa 248. Haiinute O0koBOE peOpo 3TOM MPU3MBI.

Bapuant Ne2

Al. Haiigute nuaroHanb npsMoi 4eThIpEXYroJbHOM MPU3MBI, €CH €€ U3MEpPEHUs paBHHI 1; 4; 5.

A2. HaiinuTe ruiomajs MoBepXHOCTH KyOa co CTOPOHOH 4 cM.

A3. Jlan ky0. JInaronans ky6a paBHa 3 cm. Haitnute pedpo kyoa.

A4. OcHOBaHuE NPSAMON NPU3MBI — MPSIMOYTOJIBHBIN TPEYTOJIBHUK C THIIOTEHY30i 13 cMm u katetoM 12
cM. HaiinuTe nomaas OOKOBOM MOBEPXHOCTH MPU3MBL, €l €€ HauMeHblasi 00KoBasi TpaHb — KBaAparT.

AS. Pebpo npaBUIBHOTO TETpa’Ipa DABC paBHO 4. ITocTpoiite ceueHne TeTpasapa, IPOXOoAIIee Yepes3

cepenuny pedpa DA mapannensuo miockoctn DBC |y maiiure niomans storo ceuenus.
B1. Haiigure muomaap MOBEpXHOCTH MHOTOIpaHHMKA, M300paKEHHOTO Ha PHCYHKE (BCe JABYIPaHHBIE
YTJIBI TIPSIMBIE).

3
2

hn

[

6

B2 B npaBwIbHON YETHIPEXYrOJIBHONW MHPAMHUJIE BBICOTA PaBHA 7 CM, CTOPOHA OCHOBAaHMS paBHA & CM.
Haiigute 60xoBO€ peOpo MUpaMUIBI.

19 o o
B3. BokoBoe pebpo mpaBWIIBHON YETHIPEXYTOJIbHON NHpaMuIbl 00pasyeT yroia B 60 ¢ IJIOCKOCTBIO
ocHoBaHMs. HaiiuTe momanb moBepXHOCTH MUPAMU/IBI, €Clii O0KOBOE pedpo paBHO 12 cwm.
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C1. OcnoBanuem npsimoit ipusmbl ABC1BIC1 saBnsiercsa npsimoyronbHbId TpeyroabHuk ABC ¢ mpsiMbIM
yriaoMm B. Uepes pe6bpo BB1 mposeneno ceuenne BB1/[3/], mepneHAMKYIspHOE K IUIOCKOCTH TPaHH
A1C1C. Haitgure momans ceduenus, eciiu A1=10 cm, AJI=27 cm, IC=12 cm.

C2. B ocHoBaHuM TpsAMON NPHU3MBI JEKUT poMO € JUAroOHaIsIMHM, PaBHBIMH 6 U §, O0KOBOe pedpo
npu3Msbl paBHo 10. HaitaguTe niomans HOBEPXHOCTH TPU3MBI.

Bapuant Ne3

Al.Haiigute nuaroHaib NpsMOYIOJIbHOTO NapajljiesIeuIea, ECIIM €ro U3MEPEHMsI paBHHI 1; 4; 3.
A2. Haitgute miommaab MoBEpXHOCTH Ky0a CO CTOPOHOM 4 cM.
A3.Jlan xy0. JIuaronans kyba paBaa 6 cm. Haiigure pedpo kyoa.

A4. OcHoBaHME NPSAMOI PU3MBI — IPSIMOYTOJIBHBIN TPEYTOJbHUK € TUIIOTEHY30H 13 cM u karerom 12
cM. Haiinure niomnaas O0K0BOM MOBEPXHOCTH MIPU3MBI, €CJIM €€ HauMeHbIasi 00KOBasi IpaHb — KBAApart.

AS5. Pe6po mpasmibHoro terpasgpa DABC papno 8. IMocrpoiite ceuenme Terpasapa, mpoxomsiiee
uepes cepeanny pebpa DA mapannensro miuockoctn DBC |y naiinure momas storo ceuenmus.

B1. HaiiguTe miomaap MOBEPXHOCTH MHOTOTPAHHHMKA, M300PaKEHHOTO HA PUCYHKE (BCE JBYIPaHHBIC
yTJIBI IPSIMBIE).

, 3

N

6

B2 B npaBuIIbHOI YeTHIPEXYTONbHON MUPAMUJE BBICOTA paBHA 2 CM, CTOPOHA OCHOBAHUS paBHAa 6 CM.
Haiinure 60xoBOE pedpO MUpPaAMUIBI.

B3. BokoBoe peGpo MpaBHIbHON YETHIPEXYrOAbHON MHPaMHIB 00pasyeT yroi B 60° ¢ IMIOCKOCTHIO
ocHoBaHMs. HaliuTe muiomaab moBEepXHOCTH MUPAMU/IBI, €ClTi O0KOBOE pedpo paBHO 12 cwm.

C1. OcnoBanuem npsimoit npusMel ABCA 1B 1C 1 aBisgercs npsMoyroibHbIil TpeyroasHuk ABC ¢
npsimbiM yriioM B. Uepes pedpo BB 1 nposeneno ceuenue BB 1/1 1 /I, neprnenaukynspHoe K

miockoct rpanu AA 1C 1 C. Haitaute momanes ceuenus, ecnu AA 1=10 cm, AI=27 cm, IC=12 cm.
C2. B ocHOBaHMH NPSAMOIN HPU3MBI JIEKUT pOoMO C JHUAroHajIsiIMH, paBHbIMU 6 u 8, OOKOBOe pebdpo
npu3Mel paBHO 10. Haliaure moniaab NOBEPXHOCTU IPU3MBI.

ITaJI0H OTBETOB:

Al |A2|A3 [A4 [A5 |Bl |B2 |B3 C1 C2

1 BapuaHT V76 | 54 24(2) 124 | 44/3 | V22| 50 + 50v7 | 180 cm? | 10
2V3| em

2 Bapuant | ol ge | 2 iﬁg 68 V3 19 | 724+72V7 | 180 cm? | 248

3 BapuaHT V26 % ;151?’19 V3 248
23| | 124 V22| 5o 1 50y7 | 180 v

Kputepun onenkmn:
1) orieHka «5» CTaBUTCS, €CIIH BEPHO BBIMOIHEHO 86%-100% mpeanaraeMbIxX 3a1aHHIA,
2) o1ieHKa «4» CTaBUTCS NPU IPABUJILHOM BBIIIOJIHEHUHU HE MEeHee 76% npeiaracMplx 3aJaHuii;
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3) oueHka «3» CTaBUTCSI, €CIIU BBIIIOJIHEHO HE MeHee 61% mnpearaeMbix 3ajaHU;
4) oreHKa «2» - CTAaBUTCS, €CJIU BHINOJHEHO MeHee 60% mpejraraeMbIX 3a1aHui.

Pa3znen 9.
KoopauHatsl 1 BeKTOpPbI B IPOCTPAHCTBE
Tema 9.1
Bexkrtopsl. JleiicTBUs ¢ BeKTOpamMu
1. Jlaiite onmpeneneHrue BEKTOpa B MPOCTPAHCTBE.
2. Kaxkue 1Ba BeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJITUHEAPHBIMU?
3. Kaxkue nBa BeKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMILIAHAPHBIMU?
KonTpoabsnas padora NelQ

1o reme: «Bekropbi»
Bpems Bpinosinenusi: 90 MuHyT
Tunosble 3axaHNn.

Bapuant Nel
Jaust Touku A(-3; 5; —6), B(5; -2; 4), C(0; 4; 3), D(-6; -3; 0).
Haittu:
Al. KoopauHaTsl AD.

A2. Paccrosiaue mexay Toukamu B u D.

A3. KoopauHnatsl cepennabl M oTpeska AB.
A4.CxanspHoe Npou3BeCHHE AB-CD.

AS. VYron Mexay BEKTOpaMHu AB 1 ﬁ .

B1.(AC + BD)-CB.

e

B2. Kosmuneapusi jiu Bektopsl ABu CD ? (otBeT 060CHOBATH)

B3. B mpsMOyronpHO# crUcTeMe KOOpAWHAT mocTpoite Bektop Z=3i+2j+K ¢ Haganom B Hauaie
KOOp/MHAT.
2a-b

B = \/E Haiitu

5‘:2,

C1. Bexropsi d u b o6pasytor yroa 135°,

C2. K ogHOH Touke Tenma NMPHIIOKEHBI CUIbl F, M F,, yron Mexay KOTOopeIMU paBeH 60°. Haiinute
BEJIMYNHY PABHOJAEHUCTBYIOLIEH CHJIBI.

Bapuant Ne2
Hanwt Touku A(3; —5; 6), B(-3; 1; —4),
C(-4; 0; 3), D(0;-3;-5).
Haiitu:
Al. KOOpaMHATHI BC

A2. paccrosinue mexay Toukamu C u D

A3. xoopauHatsl cepenunbl K orpeska AC
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A4.AC - DB

AS. yroa Mexay BEKTOpaMu AC u DB

B1.(CB + AD) - BA

B2. KonmuneapHsl i1 BEKTOPbI AC uDB? (oTBET 0OOCHOBATD)

B3. B npsMoyrosbHOi cucTeMe KOOPAUHAT IOCTPONUTE BEKTOP z=4i+]+3K

KOOpJZIMHAT.

C HaA4YaJIOM B Ha4aJic

C1. Bexrops! d u b o6pasytor yron 30°, |d| = 2, |E| = /3. Haiitu |d + 25|

F

ll/IF

C2. K oHOM TOYKE TeJia MPUIIOKEHBI CHUITbI 2 | YyTOJ MEXYy KOTOPbIMU PaBEH 307, Hatiqure

BEJIMYMHY PABHOACHCTBYIOIIEH CHUJIBI.
Bapuant Ne3

Haubl Touku A(-3; 5; —6), B(5; —2; 4), C(0; 4; 3), D(-6;-3; 0).
Haitru:

Al. KoopauHaTtsl AD
A2. paccrosiHue mexay Toukamu C u D
A3. Koopaunatel cepenunbl M oTpeska AB.

A4.AC - DB
AS. Yron Mexa1y BEKTOpaMu AB 1 C—lj .
B1.(CB + 4D) - B4

B2. Komuuneapust in Bektopel ABu CD? (otBer 060cHOBaTH)

z=4i+)+3k

B3. B npsmoyronpHOi cucTeMe KOOPAUHAT OCTPOUTE BEKTOP C HayajaoM B Hayaje

KOOpAuHarT.

C1. Bekropsi @ u b o6pasytor yroi 135°,

5‘22, ‘6‘=\/§.HaﬁTn ‘25—6

C2. K onHON TOUYKE Tesa MPUIIOKEHBI CHIIBI Fy F

BCINMYHUHY paBHOHCﬁCTBymmeﬁ CHIJIBI.

ITAJIOH OTBETOB

Kpurepun oneHku:
1) onieHka «5» cTaBUTCS, €CIIM BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3ajaHui;

U ' 2, YyTOJ MEXIYy KOTOPBIMU pPaBeH 30", Haiizure
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2) onieHKa «4» CTaBUTCS MPU IPABUJILHOM BBIIIOJIHEHUHU HE MeHee 76% npeiaracMplx 3aJaHuii;
3) oneHka «3» CTaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mpeiaraeMpIx 3a1aHui;
4) onieHka «2» - CTAaBUTCS, €CJIM BBITIOJIHEHO MeHee 60% npe/yiaraeMbix 3a1aHuil.

1 BapuaHT 2 BapHaHT 3 BapuaHT

Al {—3;-8;6} {-1,-1,7} {—3;,—8; 6}
A2 V138 V89 V89

A3 (1;1,5;-1) (=0,5;-2,5;4,5) (1;1,5;-1)
A4 —-29 38 38

Ab 168°47' 35°54/ 168°47'

Bl —23 -210 -210

B2 HE KOJJIMHEAPHBI HE KOJUIMHEAPHBI HE KOJUIMHEAPHBI
B3

Cl V26 V28 V26

C2 \/Ff + F2 + F,F, \/Ff + F2 + V3F,F, \/Ff + F2 + V3F,F,

Pazpea 10.
Hayajga MaTeMaTHYeCKOI0 aHAJIN3A

Tema 10.1

[Ipenen uncnoBoii NOCIE10BATEIBHOCTH
1. Yro Ha3pIBalOT MpEAEIOM YUCIOBOM MOCIEI0BATENIbHOCTH?
Tewma 10.2.
Ornpenenenue MpoON3BOTHOM
1. Cdopmynupyiite onpeneneHue Npou3BOAHOM.
2. B uem cocrout pu3UIECKHii CMBICI TTPOU3BOTHON?
3. B uem cocTouT reoMeTpruecKuii CMBICI POU3BOJHOM?
4. Tlepeuncnure OCHOBHBIE MpaBuiia AudGepeHnpoBaHus.
Tema 10.9.
Wurerpan. [lepooOpaznas.
1. Kakas ¢pyHKIMS Ha3bIBaeTCs MEpBOOOpa3HON 11 3a1aHHON (PyHKIIMN?
2. Yro HazbIBaeTCs HEONPEACICHHBIM HHTETPaIoM?
3. Tlouemy uHTErpan Ha3bIBaETCS HEONPEAETICHHBIM?
Tema 10.10. ®opmyna
Herotona-JleitOnuma
1. Yro o3nauaer mocrostaHast C B ONpeesieHIH HEOIPEIeIEHHOTO HHTerpaia’?
2. B yem cocTouT reoMeTpHUECKUil CMBICT HEONIPEIEICHHOT0 HHTerpasa?
Tema 10.13.
I'eomerpuueckuil ¥ GpU3NIECKUN CMBICIT ONIPEICIIEHHOTO HHTErpaia

KonTposbnas paGora Nell
no reme: «IIpousBognas pyHkuum»
Bpems BpinosiHeHus: 90 MuHyT
Tumnosble 3aJaHuda

Bapuant Nel

1
Al. Haiigure npousBoauyro Gpynkiun  f (x) =x"+ Zx4 —2x* +9.

. . x
A2. Haiinute 3HaueHHe IpOU3BOAHON QyHKIMM Yy =—— BTouke X, =0.
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A3. Haiinute 3HaueHHE YIJIOBOTO KOX(PQHIMEHTa KacaTelabHOH, MPOBEICHHOH K Trpaduky (QyHKIUU
3 .
f(x)=9x—4x® B Touke ¢ abeumccoit x, =1.

A4. Haiimure f'(7), ecin f(x)=x*-sinx.

AS. HanumuTe ypaBHEHHE KacaTelbHOH K Tpaduky (QyHKIUU g(x):3x2 —2X B TOuKe ¢ abcumccoi
a=-1

B1. Haiinute ckopocTh M YCKOPEHHE TOYKH B MOMEHT BpeMeHHM [ =2C., eciu OHa IBUKETCS

MIPSIMOJIMHENHO 10 3aKOHY X(t) =3t°-t+4 (koopmuHaTa x(t) U3MEPACTCS METPAX).
B2. Onpenenure Touku Makcumyma Gynkuun | (X) =3+8x* —x".
B3. Uccnenyiite Gpynkuuo Ha MoHOoToHHOCTL T (X) = —3x% +6x° +5x.

C1. Haiinute HanGonblee ¥ HaMMeHblee 3Havyenue Gpynkuun | (x) =x’ -(6 - x) Ha IPOMEXYTKE [—1,5]

5
C2. Haiinure npousBoHy0 QyHKIUU Yy = (% —12) —Ctg 2x.

Bapuant Ne2

1
f(x)=3x" +=x®+ x> -9,
Al. HaiimuTe npou3BoHy0 QyHKIINH 8
x2
v [V y = Xn = 3
A2. Haiinute 3HaueHne Npon3BOAHON (QYHKIIUU x—1 B touke *o =

A3. Haiigute 3HadeHue yriaoBoro kod(dduiMeHta KacaTelbHOH, MPOBEACHHONW K rpaduky QyHKIUH

_a.2 __
y=3x"+1 g rouke ¢ abermccoit Yo 1

f'(0) f(x)=x*-tgx_

Ad4. Haiinute , €CIIU

f(x) =x®—3x

AS. Hanumre  ypaBHEHHME — KacaTelbHOM K Tpa@uky (yHKIHH B TOYKE C

abcuuccon 4 = -2,

B1. Haiigute CKOpPOCTh MU YCKOPCHUC TOYKHM B MOMCHT BPEMCHHU tle., €CJIM OHa JIBUXKETCA

x(t) = 3t°

MIPSIMOJIMHENHO O 3aKOHY —t+4 (xoopauHaTa X(t) U3MEpSIETCS B METPax).

4 3
B2. Onpenenure TOUKy MUHUMYMa (QYHKIIUU F(x)=3x" —4x* +2.

_ ~y3 2
B3. HccnenyiiTe GyHKIHIO Ha MOHOTOHHOCTD Y — 2X" +9x" —24x

= 2 . —_—
Cl1. VYkaxwure HauOonblllee W HaMMEHbIEE 3HauYe€HUE (QYHKIHUU f(x)=x-(3-2x) Ha JIaHHOM

IIPOMEKYTKE [_ L4].
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C2. Beruncnure mpou3BOAHYIO (PYHKITUN g’

Bapuant Ne3

1
Al. Haiinure npousBoauyio Gpynkiun  f (x) =x"+ Zx4 —2x" +9.

A2. Haitngute 3HaueHue IPOU3BOAHON (DYHKITMH

2
X

- X, = 3.
x—1 g rouke *o

(X) ooy 9(x)=—cos3x+(4x+5)".

A3. Halimute 3HaueHHe yrioBOro Kod3(pduIlMeHTa KacaTeJIbHOW, MPOBEACHHOW K rpaduk (QyHKIUU

f (x) = 9x —4x® B Touke ¢ abcrmccoit x, =1.

4 2
A4, Haiire /(O eeqn O =7 -19x

AS. Hammmmte ypaBHEHHE KacaTelIbHOH K Tpauky (yHKIHH g(x):3x2 —2X B Touke ¢ abcuuccoi

a=-1.

B1. HaﬁHHTe CKOpPOCTb M YCKOpPCHHC TOYKH B MOMCHT BpPCMCHU tle., €CJIM OHa JABUIXXCTCA

HpHMOHHHeﬁHO I10 3aKOHY

x(t) = 3t°

B2. Onpenenure Touku Makcumyma GpyHkiud (X) =3+8x> —x".

B3. Uccnenyiite GpyHKINIO HA MOHOTOHHOCT

o Y=2x° +9x* —24x

—t+4 (xoopauHaTa X(t) U3MEpSETCs B METpax).

C1. Haitaure nanGonbluee u Hanmenbiee snadenue Gyuxmn T (x)=x?-(6 - x) na npomesyrke [-15]

C2. Beruuciaute nmpou3BOJIHYIO QYHKIIMH g’(x)’ eciu g(X)

ITAJIOH OTBETOB:

= —c0s3x + (4x +5)°.

1 BapuanT 2 BapuaHT 3 BapuaHT
1 7x® +x% —4x 27x® + x" +3x? 7x® +x% —4x
A2 -1 3/4 3/4
A3 -3 1 -3
A4 — 72 0 0
AS y=—8x-3 y =9x+16 y=—8x-3
Bl 35 m/c, 36m/c” 8 m/c; 18 m/C2 8 m/c; 18 m/C2
B2 (-2;19),(2;19) 1 (-2;19),(2;19)
B3

S
Xe|—=1=

3 3. byHKIUSA
BO3pACT.

(3ol
Xe|—oo—— |uU|l=;+w
3 3

- (pyHKIHS YOBIB.

x € (—00; —4] U [1; +0)

- (hyHKIIMSI BO3PACTAET;

€ [—4; 1] - bynkuus yobiBaeT

x € (—o0; —4] U [1; +0)

- (DyHKIIHMSI BO3pACTAET;

€ [—4; 1] - bynkuus yosiBaeT
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Cl1 fuan=1(0)=0 Fuami=1(4)=-80 fuani=1(0)=0
frans=1(4)=32 foaus=F(-1)=5 frans=1(4)=32
2 4
¢ (F-12) += . 5 - 5
5 sin22x 3sin3x + 24(4x + 5) 3sin3x + 24(4x + 5)

Kpurtepun onenku:

1) orieHka «5» CTaBUTCSI, €CIIM BEPHO BBIMOJIHEHO 86%-100% nperaraeMpix 3aaHui;

2) onieHKa «4» cTaBUTCS MPH MPABUIILHOM BBITIOJIHEHUH HE MEHee 76% mpeaiaraeMbIX 3a/IaHui;
3) oreHKa «3» CTaBUTCS, €CIIM BBIIIOJHEHO HE MEHee 61% mpeaaaracMpIX 3aJaHHIA;

4) onieHka «2» - CTaBUTCS, €CJIN BbIIOJIHEHO MeHee 60% npeiaraeMbplX 3aaHNM.

KonTpoabsHnas padora Nel2
no reme: «MHTErpas u ero npuMeHeHue»
Bpemsi BoinmosiHeHusi: 90 MuHyT
Bapuant Nel

A1l Onpenenure QyHKIMIO, U KoTopoi F (x) = x* —sin 2x —Lssmstercs epBOOOpa3HOM:

A2 Haiire nepoobpasuyto wis pyskumn 1 (X) = 4% +C0SX .

A3 Jlna pynxmun  f(X) = X’ Haiigure nepBooOpaszHyo F (x), rpaguk KOTOPOH MPOXOJUT Yepe3 TOUKY
M(-1; 2).

A4, Touka IBHXETCA IO NPAMOH Tak, YTO €€ CKOPOCTh B MOMEHT BpeMenu t pasma V(1) =t +t%,
Haiinure myThb, mpoiiieHHBII TOUKOI 3a Bpemst OT 1 110 3 ceK, ecii CKOPOCTh U3MEPSIETCSI B M /CeK.

T

6

AS Brraucanre f

0

5 dx
CoSs‘ X

B1 Haiinure momaas KpUBOJIMHEHHOM Tpaneuu, OrpaHuYEeHHON JIMHUSIMH Y = —x*+3u y=0.
B2. Haiinure niomane GUrypsl, orpaHUu4E€HHON JIUHUAMU Y = Jx u y =0,5x.

o~ 2 o
C1. Beuncnure miomans (GUIyphl, OrpaHUYeHHOM rpadukoM (ymkumu Y =2—X°, KacaTenbHOH K
3TOMY TpaduKy B €ro Touke ¢ abcipccoir X =—1 u npsimori X = 0.

R W
C2. Haiigure miomas napadboanueckoro cerMeHTa, n300pakKeHHOro Ha 5[—‘-—— —i— IL
PHCYHKe. SN
4 ) L NN !-
C3. s byHKIIIN y=—+ 3sin X HaguTe KaKylo-HUOyIb | ORRS f_'r'
x miy i)
1epBOOOpa3HyI0, 3HAYEHHE KOTOPOil B TOouke X =7 - OTpHIATENbHOE | “VL LAl

YHUCJIIO.

Bapuant Ne2 1
F(x) = —c0s(0,5x) — x® + 4

i
|

h% L]
s
|
|

Al Omnpenenure GyHKIUIO, A1 KOTOPO
SIBJIIETCSL IEPBOOOPA3HOIA.

e

.

f(x)=x*—sinx_
F(x)

A2 Haiigute nepBooOpazHyto Uit QyHKIUH

A3 Jlns pyukiuu f(x)=2x-2
A(Z 1)

HalIMTe epBOOOPaA3HYIO , TpaK KOTOPOU MPOXOIUT Yepes
TOUYKY

A4 Touka IBHKETCA 110 IPSIMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BPEMEHNU t paBHa v(t)=3+0.2t
Haiinure nyTh, npoiiieHHbIN TOUYKOM 32 BpeMs oT 1 70 7 ceK., eClii CKOPOCTh U3MEPSETCS B M /CeK
2z X
I cos —dx
AS Brpruucioure ~
i o i y=2x* y=0 x=2
B1. Haiigure miomanas KpUBOJIMHEHHON Tpaneuuy, OrpaHUuYeHHON JIMHUSIMA , , A= 4,

_E_ 2 _
B2. Haiigute muomanas GUrypbl, OrpaHUICHHON JTHHUSIMHU y=5-Xx , y= 1.
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2
+3 , KacaTeIpHOH K

C1. Brluuciute momans GUIypsl, orpaHndeHHoi rpadukom dynxmuu Y = ~X
sToMy rpaduKy B ero Touke ¢ abeuuccoit X =1 u npsmoit X =0,

C2. Haiigure miomaap napaboInyeckoro CermenTa, n300paKeHHOTO Ha PUCYHKE.

C3. s pyHxuum X HalUTe KaKylo-HUOY b IEpBOOOpa3HYI0, 3HAUEHNUE KOTOPOU B
x=2
TOUKE 2 - [ONOKUTETBHOE YUCIIO.
Bapuant Ne3

Al Onpenenure Gynkuuto, as koropoit F(X) = x* —sin 2x —1 sBnsercs nepBooOpa3Hoi:

2 -
A2 Haiigute nepBooOpa3Hyto 1 GyHKINUN f(x) =x" —sinx .

A3, Jlns pyuxuun T (X) = X° Haiiaure nepsooGpastyio F(X), rpadyk KOTOPOH IPOXOHT 4epe3 TOUKY

M (-1 2).

A4 Touka nBUXKETCS MO MPSIMOM TaK, YTO €€ CKOPOCTb B MOMEHT BPEMEHHU t paBHa
Haiinure nyth, npoiiAeHHBIHI

a

6
cos? x

s
AS Breraucnure I
0

dx

_ 2 —
B1. Haitgure nnomaas KpUBOJIMHENHON Tpaneuny, OrpaHUYEHHON JIMHUSIMU y =2x , y= O, X=2,
B2. Haiinure muiomans GUrypsl, OrpaHU4eHHOMN JIMHUSAMU Y = VX u y =0,5x.
2
—X“+3

C1. Bolumciute miomans GUrypsl, orpaHudeHHoi rpadukom gynxmuu Y = , KacaTeJIbHOH K

ToMy rpamKy B ero Touke ¢ abcmuccoii X =1 u mpsvoit X = 0, - -

v(t)=3+0.2t

]‘T T S -
C2 Haitgute miomanp napadOJIMUeCKOro CETMEHTa, W300paKeHHOro Ha 'il_'f = —i— lL
PUCYHKE. N AN, !
| NN !—
:_ 5 0 \1\ _E
4 S [
C3.]lns  dysknum Yy :7+3sm X HAUJIUTEe KaKyl-HUOYIh TEPBOOOpPa3HYIO, i i yzL e S
J i
3HaYEHUE KOTOPOH B TOUKE X =7 - OTPUIATEIILHOE YUCIIO. T ﬁ L o o e e o
| | EER K M B S
LA | |
DTa/I0H OTBETOB: G L [ 8 T U
A |
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1 BapuaHT 2 BapuaHT 3 BapuaHT
1 f (X) = 2x —2cos 2x f (X) = 0,5sin 0,5 — 3x> f (X) = 2X — 2c0s 2X
A2 = x% +5j 3 3
F(x)=x*+sinx+C F(X):%+cosx+C F(x):%+cosx+c
A3 3 _ w2 _ 3
F(x):x—+2l F(X)=x"-2x+1 F(x):x—+21
3 3 3 3
A4 2 22,8m 22,8m
AS 2\/§ 3\/5_3 2\/5
B A )2 )2
3
B2 1,3 2 1,3
103
c 2 2 2
13 23 23
2 4,5 4,5 4,5
C3

F(x) = —i—Zcosx—S
X

F(x):—i—ZSinx+5
X

F(x):—i—Zsinx+5
X

Kputepun onenkmn:

1) orieHKa «5» CTaBUTCS, €CIM BEPHO BBITOHEHO 86%-100% mpemnaraeMbIX 3a1aHHH;

2) onieHKa «4» CTaBUTCS MPH MPABUIILHOM BBITIOJIHEHUH HE MEHEe 76% TpeniaraeMbIX 3a/IaHui;

3) onieHka «3» CTaBUTCS, €CIIU BBIIIOJIHEHO HE MeHee 61% mpeiaraeMpIx 3a1aHui;
4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMblX 3aaHUH.
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52.
53.
54.
55.

4.2 Bonpocsl AJ1sl TOATOTOBKH K IK3aMeHY:
Uro Takoe npocToe urcio?
Kaxoe 4ncno HazbIBaeTcs COCTABHBIM?
Paznoxure Ha ipocThie MHOYKHTEH TiCiio 720.
Chopmymmupyiite TeopeMy O IeTICHAH C OCTATKOM.
Uro Takoe B3auMHO MpOCThIe yucia?
Kakue 3HaeTe cBo¥icTBa OTHOLIEHNS ACTIMMOCTH HA MHOYKECTBE HATYPAIbHBIX YHCEN?
[aiiTe onpeneneHre YUCIOBOM OKPY>KHOCTH.
Yro takoe sint, cost, tg t, ctg t?
[lepeuncnure oCHOBHBIE CBOMCTBA PYHKIMH y=COSX.
[MepeurcianTe OCHOBHBIC CBOMCTBA (DYHKIIUH y=SIiNX.
Uro Takoe TOpU30HTAIbHBIE U BEPTUKAIBHBIE AaCUMITTOTHI?
B uem cocTouT reoMeTpruecKuii CMBICI TPOU3BOAHOM?
UT0 HA3BIBAIOT MPEICIIOM YHCIIOBOM IMOCIEI0BATCILHOCTH?
B geM cocTonT (hM3UYECKUIT CMBICT TIPOU3BOTHOM?
CdhopmynupyiiTe onpeieneHre TPOU3BOAHOM.
[Nepeuncnure ocHOBHBIE MpaBuia AU (HEepeHIUPOBAHUS.
[lepeuncnure OCHOBHBIE AKCHOMBI CTEPEOMETPUH U UX CIIECICTBHSL.
Kakue npsiMble B pocTpaHCTBE HA3bIBAIOTCS MapaylieIbHbIMU?
Haiite onpeaenenue napamuiebHOCTH MPSIMON U MIIOCKOCTH B IPOCTPAHCTBE.
Kaxkue npsimMble B IpOCTpaHCTBE HA3BIBAIOTCS CKPELIUBAOIIIUMUCS ?
Yro Takoe yroa MeKIy CKPEIUBAIOIIMMHUCS MPSIMBIMU?
[alite onpeneneHne NEpHeHIUKYIIPHOCTH IPSIMON U INIOCKOCTH B IIPOCTPAHCTBE.
Yto Takoe NepHeHauKyJsip?
Yto Takoe MpOoeKLUs NpSIMON Ha MIIOCKOCTh?
Kaxue nimockocTu B MpOCTPaHCTBE HA3BIBAIOTCA NEPTIEHANKYIISIPHBIMU?
Uro Takoe ABYTpaHHBINA yron?
Yo Takoe panukan?
IIepeuncinre CBOICTBA KOPHS N-O CTENIEHMU.
Kak BeIYMCIUTE 3HAUE€HHE CTENEHH C JIIOOBIM LIETOYHUCICHHBIM ITOKa3aTeiaeM?
Kak mpeoOpa30oBbIBaTh BBIpAXKEHUS, COAEPIKAIINE PAAUKAIIBI?
[IpuBeauTe mpuMeps! CTENEHHBIX (QYHKIIUH.
Haiite onpeienenue Moka3aTeabHOW HYHKITUH.
[lepeuncnure cBOWCTBA MOKA3aTEIbHON (PYHKIIHU.
[IpuBeauTe npuMepsl MOKa3aTeIbHBIX (YHKIMHA
Kakxue ypaBHeHuUs Ha3bIBalOTCA MOKa3aTENbHBIMU?
Kaxue HepaBeHCTBa Ha3bIBAIOTCS MMOKA3aTEIbHBIMU?
Haiite onpenenenne jgorapudma.
[Nepeuncnure cBoiicTBa NorapugmMuiIeckoil GyHKINH.
[Nepeuncnure cBoiicTBa Norapudma.
Kakue cymmecTByIOT METObI peIieHHS JTOTapU()PMUUIECKUX YPaBHEHUH?
Kak nepeiiTi Kk HOBOMY OCHOBaHUIO Jiorapugma?
Uro o3nauaet nocrosiHHast C B onpeeNieHNH HEOTPEIEICHHOTO HHTerpata?
[ToueMy nHTErpas Ha3bIBAETCS HEOIPEIEICHHBIM?
Kakas ¢pyHkuus Ha3pIBaeTcs mepBooOpa3HON A 3aJaHHOH QyHKINHU?
Uro Ha3bpIBaeTCS HEOMPEAENEHHBIM HHTETPAIOM?
B uem cocTonT reoMeTprUeCcKnii CMBICI HEOTIPEIEIIEHHOT0 HHTErpasia’?
Kaxue BubpI JBMKEHUH B IPOCTPAHCTBE BHI 3HAaeTE?
Kakue nBa BekTOopa B MpOCTPaHCTBE HA3BIBAIOTCS KOJUTHHEAPHBIMA?
Jaiite onpenenenne BEKTOpa B IPOCTPAHCTBE.
Uemy paBHO CKaJIIpHOE TTPOU3BEICHNE BEKTOPOB?
Kakwue nBa BekTOopa B MpOCTPaHCTBE HA3bIBAIOTCSI KOMILUTAHAPHBIMU?
[Tpusma umeer N rpaneil. Kakoit MHOTOYTOJIBHUK JIEKUT B €€ OCHOBaHUM?
Kak n3menurcst 00bem cdepsbl, eciiu ee paanyc YBEIUYUTh B 5 pa3?
MoryT 511 Bce TpaHy TPEYroIbHON NMUPAMHIBI OBITH PSIMOYTOJIBHBIMHU TPEYTOJIEHUKAMU?
Uro mpeacTaBisiIoT OO0 ceYeHuUs IMIMHAPA IIOCKOCTSIMU?

84



56.

57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.
79.
80.

Moryt 5 aBe cdepsl ¢ OOMMM IIEHTPOM W C HEPAaBHBIMH pajuycaMH HMETh OOIIYI0 KacaTeIbHYIO
MJI0CKOCTH?

Touxu A u B npunamiexar mapy. [IpuHauie:xxut au mapy Jirodas Touka otpe3ka AB?

PaBHBI 11 ApYT ApyTY YITIBI MEXIY 00pa3yOLUMMU KOHyCa M INIOCKOCTbEO OCHOBAHU?

Wzmenntcs mu 00beM HHIMHAPA, €CIIM AUAMETP €0 OCHOBAaHUsI YBEIMYUTH B 2 pa3a, a BEICOTY YMEHBIIHTh
B 4 paza?

Byner nu nupamuna npaBUIbHOM, €ciii €€ OOKOBBIMU I'PaHAMU SIBJISIOTCS IIPABUIIbHBIE TPEYTONbHUKHU?
OtHomeHne 00beMOB ABYX MIapOB paBHO 8. Kak OTHOCATCS MIOMIaau UX TOBEPXHOCTEN?

Yro mpeacrasisieT coboit urco i?

Kakoe uncio Ha3bIBatOT KOMIIJIEKCHBIM?

Kak HaliTi MOy b KOMITJIEKCHOTO YHcia?

Kaxue koMIIIeKCHBIE YHCiIa HAa3bIBAIOTCS CONPSKEHHBIMU?

Kakue cymiectByoT (hOpMBI KOMIUIEKCHBIX YHCEN?

[lepeuncnure OCHOBHBIE 3aJa4l KOMOMHATOPUKH.

Uro Ha3bIBaeTCS N- PaKTOPHATIOM?

Uto Ha3pIBaeTCs IEPECTAHOBKAMHU?

Yto Ha3bIBaeTCA NMEPEMELICHUSIMU?

Yto Ha3bIBAETCA COYCTAHUSIMMU?

Kak dhopmymnupyetcs Teopema ci0KeHUs] BEPOSTHOCTEH?

Uemy paBHa CyMMa BEPOSITHOCTEH IMMPOTHUBOIIOIOKHBIX COOBITHI?

B kop3une 5 Oenbix, 3 4YepHBIX W 7 MONOCaThIX MApoB. YeMy paBHa BEPOSTHOCTH JIOCTAaTh Hayrajn
OJTHOIBETHBIN 11ap?

YT0 Ha3bIBAETCS YCIOBHON BEPOSTHOCTHIO?

Kak ¢popmynupyercs TeopemMa yMHOKEHUST BEPOSATHOCTEH?

[Nepeuncnure obuEe METOIBI PELICHUS YpaBHEHUH.

[lepeuncnure oOmIMEe METOIBI PEIICHUS] HEPABEHCTB.

B ueM cocTouT CyTh METOJA 3aMEHBI IEPEMEHHO NPU PELLICHUN YPaBHEHUM?

IIepeuncinre METOIBI pELIEHUS] CUCTEMBI YPaBHEHUIA.

4.3006pa3zen ouJiera
OMK - ctpykrypHoe nonpazaenenue OpUIIC — ¢punuana Caml ' VIIC

PaccmoTtpeno nukioBoit DK3ameH

METOANYECKON KOMHUCCHUEN 3K3AMEHAIIMOHHBINA BUJIET Ne 1 YTBEPXJIAIO
cnermansaocTr 34.02.01 MaTeMaTHhKa 3amecTuTenb

CecTpuHCKOE A€II0 JIUpEeKTOpa
«O611e00pa3oBaTeIbHBIX ['pymnma no YP CIIO (OMK)
JUCITUTLITAHY
« » 2025T.
H.H.Tynukosa
IIpencenarens [IMK « » 2025
T.
E.B.JIykpsiHEHKO

HNucTpykuus ajst o0ydaromuxcst
Dk3ameHalMoHHas pabota Bkioyaer 20 3amaHue Mo anreOpe W HayalaM aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSATHOCTHU, TeomeTpun. Yacte 1 comepxut 13 3amaHuil ¢ KpaTKUM pELIEHUEM

(1-13),

4acTh 2 -7 3a7aHuil ¢ pa3BepHyTHIM perierneM (14-20). 3agaHus SBISIOTCS CTaHAAPTHBIMU IS

Kypca MaTeMaTHKH CpeHero (IOJIHOro) oOlIIero oopa3oBaHus.

Kputepun onenkn

OreHka Uwucno 6aiutoB, HEOOXOAUMOE TSI TIOTYYEHUS OIEHKHU
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
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| «5»(0THuHO) ‘ 27-30

Bpemst BoinosiHenns 3aganmii- 180 MunyT

Yacrsl. 3a5aun ¢ KPaTKHM pelIeHHEM:

1.(1 6asu) Halinute 3HaueHNE BIpOKEHUS (Z - g) 45

2. (1 6ann) Ilo rpaduky GyHKIHH, H300paKECHHOMY Ha PUCYHKE , YKOKUTE 001aCTh ONPEIeIICHUS
byHKIHH:
! y = f()

|

P /
/

—is
N1/ \!/

3. (1 6ana) Haitnure BepHOE paBEHCTBO

in1=" 1_rm = in(® ==z
a) arcsin 1= 46) arccos; —613) arctgl = 4r) arcsin (2 ) = 3

4.(1 6asu1) Pemmre ypaBHenue 2Sin2x =2

5.(1 6ana) Haitaure ctga, ecium cos a =-0,6 m 90° <a < 180°

23.34
63

6.(1 6aau) Haiinute 3HaueHre BhIPAKEHHSI

7. (1 6ann) Peumre HepasernctBol1”™ < 121.MecTo AJst GOPMYIBL.
8. .(1 6anu) Haiigure xopens ypaBueHus logs(1 — 2x) = 3.MecTo A1 pOopMyJIbI.
9.(1 6a1) YIpocTuTe BIpakeHne Sin’X+cos?X+tg?x

10.(1 6amn) U3 Touku A onyueH neprneHANKYIsAp AO K MIIOCKOCTH X U NMPOBeIeHbl HakJoHHbIE AB=17
n AC=10, OB=15. Haigure OC.

11.(1 6aaan) Ilo rpaduky, n300pakeHHOMY Ha PUCYHKE, OTIPENICTTUTE, HA KAKOM MTPOMEXYTKE
MPOU3BO/IHAS TaHHOW (PYHKIIMU OTpUIATEeNbHA

4/2 \K_z

12.(1 6an) Ilap paguyca 41 1M nepecedeH IUIOCKOCTHIO, HAXOASIIECHCS HA pACCTOSIHUN 9 M OT LIEHTpA.
Haitaure nomans ceuenus.

y=f(x) 'y

13. (1 6asn)/lans BexTopeIa{1, —2,73, B{O, —7,8}.Haiigure KOOpAUHATHI BEKTOPOB
da+b; d—b.
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pellieHUE:

14.(2 6as1a) Haliure mpoMesxyTKH Bo3pacTaHus GpyHkmuu y = x* — 8x% + 3
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15.(2 6anna) K 200 r pactBopa, conepsxkamiero 60% comu, nodasunu 300 T pactBopa, coaepxaiero 50%
TOM ke coiu. CKOIBKO MPOIEHTOB COJM COAEPKUTCS B MOJYYUBILIEMCS pacTBOpe?

16.(2 6aana) Pemnre ypaBHennev3 +x = x + 1

17.(2 6an1a) ) B caay pemmiy mocaauTh CaKeHI[bI TPYIIL, aOPUKOCOB U S0JI0Hb, COOTBETCTBEHHO 5, 7 1 3
mTykd. Yemy paBHA BEPOSTHOCTH BHIOPATh HAYTa/l CaXKEeHeIl 10JI0HU?

. N . 2
18.(3 6an11a)B paBUIIBHOM YETHIPEXYTONBHOM MUpaMuUe TUIOIIAs OCHOBAaHUS paBHa 64cM*, a GoKoBOE
pebpo 9 cm. Onpenenute 00BEM TUPAMHUIBI.

19.(3 6amna)K rpaguxy ¢pynkuuu y = x2 — 11x + 1 npoBejeHa KacaTeabHas C YTIIOBBIM
kod(durmentom 3. Halimure KOOpAMHATH TOUKH KaCaHUS.

20.(3 6am1a) Berumcoure miomans (GUIypsl, orpaHudeHHON rpagukoM dyHkumu Y =1 - x? u ocbro

abcuucc

IIpenoxaBarein: A.A.bakuposa
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