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CocraButenn: AOnypaxmanoBa Jlioamuna CannxoBHa — cTapiiui
npenojaBareiab KapeAapbl MaTeMaTUKH JlarecTaHckoro rocygapcTBEHHOTO
YHUBEPCUTETA HAPOJHOTO XO35MCTBA.

Buyrpennuii peunenszentr: MazaeBa Kymcusatr HcaeBHa — kaHauaar
NeJaroruueckux HayK, CTapUIuMil MpenojaBaTeNb KaeAapbl MaTeMaTHKU
JlarecTaHCKOr0 TOCyAapCTBEHHOI'O YHUBEPCUTETA HAPOJIHOTO XO3SIMCTBA.

Buemnuii peuenseHT: AckepoB AnaytauH CaaiuTIWHOBHY — KaHAWJAT
NeJarornyeckux Hayk, ' yMaHUTapHO-IIE1aroru4eckoro KoJieaxa.

@ono  oyenounvix cpeocms no oucyuniune OH.07 Mamemamuxa
paspaboman 6 coomeemcmauu ¢ mpedosarHusIMU GedeparbHo20 20Cy0apCmMEeHHO20
00paz08amenbHO20 CMaHoapma cpeodHe20 NpPoGecCcUOHAIbHO20 00pA3068aHUsL NO
cneyuanvhocmu  40.02.04.  IOpucnpyoenyus,  ymeepiucOeHHo20  NPUKA30M
Munucmepcmea obpaszosanus u nHayku P® om 12 maa 2014 2. Ne 508 «O6
ymeepaicoeHUuu hedepanbHo2o 20Cy0apCmeeHH020 00PA308amMelbHO20 CMAHOApma
cpeoneco  npogeccuonanbHoco o0bpazoseanusi no cneyuarvhocmu  40.02.04
«fOpucnpyoenyusa», 6 coomeemcmeuu ¢ npuxkazom Munucmepcmea npoceeujeHus
Poccuiickou @edepayuu om 24 aseycma 2022 2. Ne762 «O6 ymeepoicoeHuu
llopsoka opeanuzayuu u ocywecmeneHus o0pa3z08amenbHol 0esamelbHOCHU 1o
00pazoeamenbHbiM NPOCPAMMAM CPEOHe20 NPOPECCUOHANbHOO 00PA30BAHUAY .

®onJ o1leHOUHBIX cpeAcTB 1o auciumindae OJ1.07 Marematuka pa3melieH
Ha ouIMaIbHOM caiiTe Www.dgunh.ru

Ab6aypaxmanoBa JI.C. @onj onieHOUHBIX cpeAcTB 1o aucuurumae OJ1.07

Marematuka s crenuanbHocTH oarotToBku 40.02.04 FOpucnpyaenmus,
Maxaukana: [II'YHX, 2024r., 71 c.

PexomenoBaH K yTBepkacHUIO YueOHO-MeTonueckuM coBetoM JII'YHX 28
Mmas 2024 r.

PexomeHnoBaHa K  YTBEPXKICHUIO PYKOBOAUTEIEM 00pa3oBaTEIbHOMU
nporpamMmbl CITO — mporpaMMbl MOATOTOBKHM CHEIUATUCTOB CPEJHEr0 3BEHA IO
cneuunansHoctu 40.02.04 ¥Opucnpyaenuus, Mcmannosa K.A.

OnoOpena Ha 3aceganuu kadenpsl marematuku 31 mas 2024 r., mporokos Ne 10.


http://www.dgunh.ru/
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Ha3zna4venue OIICHOYHbBIX MaTE¢PHUAJIOB

®onp oneHouHbIX cpencts (nanee — GOC) pazpabarbiBaeTCs 151 TEKYIIETO
KOHTPOJISL  YCIIEBAEMOCTH, /I TMPOBEJAEHUS TMPOMEKYTOUHOM aTTeCTALHUU
oOyuaromuxca no aucuumiuae OJ1.07 Marematuka B ULENSX ONpEAEICHUS
COOTBETCTBHMSI ~ HUX  YYEOHBIX  JOCTH)KEHMM  MO3TamHBIM  TpeOOBaHUAM
o0pa3zoBaTeIbHON TpOrpaMMbl CpeHEro MNpodhecCUOHAIBHOTO O0pa3oBaHUsl —
mporpaMMbl TOJATOTOBKH CHEIUATUCTOB cpeaHero 3BeHa (manee — IITICC3) mo
cretmanbHocTH 40.02.04 FOpucnpyneHuus.

®OC no gucuummHe OJ].07Maremaruka BKJIIOYAIOT B ce0s: NEpeueHb
KomneTeHui, ¢opmupyemeix B mpouecce ocBoeHus [IIICC3; onwucanue
nokasarejiell U KpUTEpUEB OLEHUBAHMS KOMIETEHIIMI HAa pa3lUYHBIX 3Tamax UxX
(dbopMUpOBaHUSs, OTUCAHUE LITKAJ OLIEHUBAHMS; TUTIOBbIE KOHTPOJIbHBIC 3a/IaHUS WIIH
UHBbIE MaTepuasbl, HEOOXOAUMBIC /JI OLIEHKH 3HAHWM, YMEHUM, MPAKTUUECKOIrO
OTbITa, XapaKTEepPU3YIOIIMX dTanbl (GOPMHUPOBAHUS KOMIIETEHIIMM B MpoIliecce
ocoeHusi IIIICC3; wmerogumyeckue MaTepualbl, ONPEAEISIOIINE MPOLETYPHI
OLICHMBAHUSl 3HAHUW, YMEHHM, MPAKTUYECKOTO OIbITa, XapaKTEPUIYIOIIUX ITAIb
(dbopMuUpoBaHUS KOMIIETEHIIUH.

OOC chopmMupoBaH Ha OCHOBE KITIOUYEBBIX MPUHIIAIIOB OIIECHUBAHUS:

— BQJIUIHOCTH: OOBEKTHI OLEHKH JOJKHBI COOTBETCTBOBAThH MOCTABICHHBIM
HeJsIM 00yUYeHUS;

— HAaJIe)KHOCTH: HCIIOJIb30BaHUE €IMHOOOpPAa3HBIX CTAHIAPTOB U KPUTEPHUEB
JUTSL OLIEHUBAHMSI TOCTUKECHUIA;

— OOBEKTUBHOCTH: pa3Hble oOOydwaromuecs JODKHBl HMMETh pPaBHBIC
BO3MOXKHOCTH JIJIs1 JOCTHKEHUS yCTIeXa.

OCHOBHBIMH TapaMeTpaMud W CBOMCTBaMH (POHNIA OIEHOYHBIX CPEICTB
SBJISTFOTCSL:

— MpeaMeTHAasi HAMpaBlIEHHOCTh (COOTBETCTBUE MPEAMETY HW3YUYCHUS
KOHKPETHOH THCIMIUINHEI);

— coJep)KaHue (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €JUHUL, 00pa3yIOIIHNX
COJIep KaHNe TEOPETUUECKON U MPAKTHYECKON COCTABIISIFOLINX JUCHHUIIIINHBI);

— 00BbeM (KOMMYEeCTBEHHBIN COCTAB OIEHOYHBIX CpeIcTB, BXoaaux B POC);

— KauecTBO (DOHIA OLEHOYHBIX CpPEICTB B LEJIOM, OOECIEeUUBAIOIIETO
MOJIy4eHHE OOBEKTUBHBIX U JOCTOBEPHBIX PE3YJIbTATOB IIPH MIPOBEACHUN KOHTPOJIS
C Pa3JIMYHBIMH LEJISAMH.



|. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBHOW JUCIHUILJIMHBI B COOTBETCTBUHU C
PI'OC CIIO 1 HA OCHOBE ®1'0C COO

OcBoeHue

COZCpIKAHUS

JTACIATUIAHBI

«MaremaTuka»

o0ecrieunBaeT

JOCTHIXKCHHUC O6y‘IaIOIHI/IMI/ICSI CICAYIOMIUX PE3YyJIbTATOB!

0o011[HMe KOMIIETEHIIUA

[Tnanupyembie pe3ynbTaThl O0yICHHS

O01ue

JUCLUIIIMHAPHBIE

OK 01. Beibupats
CIOCOOBI PELICHUS
3ama4
npoecCuoHAIBHON
JEeSATEITbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM.

OP 1- rOTOBHOCTB K TPYAY,
OCO3HaHMUE LIEHHOCTH MacTepCTBa,
TPYyI0JII001E;

- TOTOBHOCTb K aKTUBHOM
JIEeSITEILHOCTH TEXHOJIOTHYECKON 1
COIMAJIBHOM HAIIPaBJIECHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD,
MJIAHUPOBATh M CAMOCTOSATEIHHO
BBITIOJTHATH TAKYIO JACSATEIHHOCTH;

- UHTEpEC K pa3INdHbIM cepam
po(hecCUOHAIBHON AEATEIbHOCTH,

OBnazeHne yHUBEPCATbHBIMH
y4eOHBIMHU MTO3HABATEIHHBIMH
NEUCTBUSIMHU:

a) 6a30BBIC JIOTUYECKUE
IEUCTBUS:

OP 2 - caMmocTOATENHLHO
dhopmyaupoBaTh 1
aKTyallu3upoBaTh MpooIeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBIHN

OpU3HAK MM OCHOBaHHUS IS
CpaBHEHHS, KiIacCH(pHUKAUU U
0000IIIeHHS;

- OTIpeNIeNATh
JEATEIHLHOCTH,
napameTpsl U
JOCTHKEHHS,;

- BBISABJISATH 3aKOHOMEPHOCTH H
MPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUSX;

- BHOCHTh  KOPPEKTHBBI B
JEATENHHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJIsM,

LENH
3aJaBaTh
KPUTEPUH  UX

JP 1 -Bnagets MeTOaMU
JI0Ka3aTeNIbCTB, AITOPUTMAMH
pelieHus 3a1a4; yMeHUE
bopMyIHpOBaTh ONpECIICHNUS,
AKCHOMBI U TEOPEMBI, TPUMEHSTh
WX, IPOBOJUTH JI0Ka3aTEIbHbIC
PacCyXKJIEHUS B XOJI€ PEIICHUS
3ajad;

AP 2 - ymers onepupoBaTh
MOHSATUSAMHU: CTETICHb YHCTIA,
norapudM dncia; yMeHHue
BBITIOJTHATH BBIYUCIICHUE 3HAYCHHIA
U IpeoOpa3zoBaHus BRIPAKEHU CO
CTeNeHsIMH U Jorapudmamu,
npeoOpazoBaHus APOOHO-
paloHaIbHBIX BBIPAKEHU;

AP 3 - ymets onepupoBaTh
MOHITHUSIMU: pallMOHAJIbHbIE,
UppaloHalbHbIe, IOKa3aTelbHbIC,
CTENEHHbIE, TIoTapu(PpMUIECKUE,
TPUTOHOMETPHYECKHUE YPAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

AP 4 - ymets oniepupoBaTh
NOHATUSIMH: QPYHKITHS,
HenpepbIBHAs GYHKIUSA,
IIPOU3BO/IHAS, IEPBOOOpa3Has,
OTIpeIeNIEHHBIN UHTETpal, yMEHHE
HAXOJUTb NMPOU3BOJIHBIC
AIIEMEHTaPHBIX (PYHKIUH,
UCIIOJIB3YS CIIPABOYHbBIE
MaTepuasbl; UCCIE0BATh B
MPOCTEHIINX clydasx QYHKIIMU Ha
MOHOTOHHOCTb, HAXOIUTh
HauOOJIbIIINE U HANMEHBIITNE
3HaueHus (yHKIH; CTPOUTH
rpaduKu MHOTOUYJIEHOB C
MCIIOJIL30BaHUEM armapara
MaTEeMaTHYECKOTO aHalln3a;
MPUMEHSITh MPOU3BOIHYIO MPH
peIlIeHnH 337249 Ha JABM)KCHHUE;
peliaTh MpaKkTHKO-
OPUEHTUPOBAHHBIC 3a/1a4H Ha




OLICHMBAaTh PHUCKH  IOCIEACTBUM
JESITENIbHOCTH;
- pa3BUBaTh KPEaTUBHOE

MBIILJICHUE TTPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 6a30BBIC HCCIIEIOBATCIIHLCKHIE
JICUCTBUSA:

OP 3 - BnageTh HaBBIKAMH
y4eOHO-UCCIIeI0BATENCKON U
MPOEKTHOM ACSATEIbHOCTH,
HaBBIKAMU Pa3peIIeHus mpooIieM;

- BBISIBJISITH IPUYMHHO-
CJIE/ICTBEHHBIE CBSI3H U
aKTyaJIM3UpOBATh 3a/1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS,
HaxOJIUTh APIrYMEHTHI JJIs
JIOKa3aTeNbCTBA CBOUX
YTBEPKJICHHM, 3a71aBaTh
IapaMeTpsl U KPUTEPUN PEILICHUS;

- aHaJIM3UPOBAThH MOJyYCHHbBIE B
XO/JI€ pelIeHHs 3a1a4 Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX
JOCTOBEPHOCTH, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIOBUSIX;

-- YMETh ICPCHOCUTH 3HAHUA B
IIO3HAaBaTCIbHYIO U IIPAKTHYCCKYTO
obnactu KHN3HCACATCIIBHOCTH,

- YMCTb UHTCI'PUPOBATH 3HAHUA
M3 Pa3HbIX IPCAMETHBIX O6J13.CT61>1;

- BBIIBHUI'aTb HOBBIC UCHU,
npeajiaraTb OpuruHaJIbHbIC
IMOJAXO bl U PCIICHUA,

U CIIOCOOHOCTH X UCIIOJIb30BAHUS B
MO3HABaTEJIbHON H  COIHUAIBLHON
IIPAKTUKE

HauOO0JIbIINE U HAUMEHbIINE
3HAuUEHUs, HA HAXOXJACHUE IyTH,
CKOPOCTH M YCKOPEHUS;

AP S - ymers onepupoBaThb
HNOHITHSIMU: pallMOHaIbHAas
(GyHKLMSL, TOKa3aTeNbHas
byHKIMS, cTeneHHast QyHKIuS,
JorapupmMuaecKas GyHKIHs,
TPUTOHOMETpHUYECKHE (HYHKIINH,
oOpartHbie GYHKIINU; YMEHHE
CTPOUTH TPAPUKH U3YUIECHHBIX
(GyHKIMIA, HCII0JIb30BATh I'paduKU
IPU U3YYEHUHU MTPOLIECCOB U
3aBUCUMOCTEH, MPU PELICHUH 3a]1a4
U3 Jpyrux y4eOHbIX IPEIMETOB U
3a71a4 U3 peajJbHOU KU3HU;
BBIpaXKaTh POpMyIaMH
3aBHCHMOCTH MEX]y BEIUUNHAMU;

P 6 - ymeTh pemaTrh TEKCTOBBIE
3aJ]a4ui pa3HbIX TUIOB (B TOM YHCIIE
Ha TPOILEHTBHI, I0JIM U YacTH, Ha
JBUXKEHHNE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3a/1a41
13 00JIaCTH yIpaBJIEHUS JINYHBIMU
Y CEMEUWHBIMU (DUHAHCAMM);
COCTaBJISITh BBIPAXKEHUS,
YpaBHEHMs, HEPABEHCTBA U UX
CHCTEMBI 110 YCIOBHIO 3a]1auH,
UCCIIEI0BATh MOJy4EHHOE peIlIeHHE
Y OLIEHMBATh IIPaBJI0NI0100HOCTh
pe3yiIbTaToB;

AP 7 - ymets onepupoBaTh
HOHATUSMU: Cpe/lHEe
apudmeTHuecKoe, MeluaHa,
HauOoJIbllIee U HAUMEHbIIIEee
3HA4YeHUs, pa3Max, AUCIepcHs,
CTaHJApTHOE OTKJIOHEHUE
YHCIOBOTO HabOpa; yMeHue
U3BJICKaTh, UHTEPIPETUPOBATH
UH(OpMaLIHIO, IPEACTaBIECHHYIO B
TabIMIax, HA AMarpammax,
rpaukax, OTpa’karollyro CBOHCTBa
pEAIbHBIX IIPOLIECCOB U SIBJICHUIL;
HpPEeCTaBIATh UH(OPMALIHIO C
MOMOIIBIO TAOJIHII U TUarpamm;
HCCIIEI0BATh CTATUCTHYECKUE
JTaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM TpapruecKuX
METOJIOB 1 JIEKTPOHHBIX CPE/ICTB;

JAP 8 - ymers onepupoBaTh
MOHATUSAMM: CIIy4alHbIN OIBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTD




CIIy4aifHOTO COOBITHS; YMEHUE
BBIUUCIISATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'pahUIECKUX
METOJI0B; TPUMEHSATH (HPOPMYITBI
CJIOKECHUS M YMHOXKECHUS
BEPOSATHOCTEW, KOMOMHATOPHBIC
GbaxTel 1 GOPMYIIBI IPU PELIICHUN
3aJa4; OIICHUBATh BEPOSTHOCTH
peabHBIX COOBITHUI; 3HAKOMCTBO
CO CIy4aliHbIMU BEJIMYMHAMU;
YMEHHUE TIPUBOIUTH IPHUMEPHI
NIPOSIBJICHUS 3aKOHA OOJIBITNX
Yrces B IPHPOTHBIX U
0OIIIECTBEHHBIX SIBJIEHUSIX;

JAP 9 - ymeTs onepupoBaTh
NOHSATHUSIMH: TOUYKA, TIPsiMast,
TUIOCKOCTB, MIPOCTPAHCTBO,
JIBYTPaHHBIN yroJ,
CKPEUIMBAIOIINECS TPSIMBIE,
napajuielbHOCTh U
NEePIEHINKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, YTOJ MEXIY
NPSIMBIMH, YTOJI MEXTy IPSIMOH H
IJIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHHE
MEX1y MPSMBIMH, PACCTOSIHUE
MEXY IIIOCKOCTSIMH; YMEHHE
MCII0JIb30BATh IPU PELICHUH 3a/1a4
U3YyYEHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIETO
MUDa;

AP 10 - ymerb onepupoBaTh
MNOHSITUSIMA: MHOTOTPAaHHUK,
cedeHre MHOTOTpaHHHKa, KYO,
napasuieNienune, mpusma,
nupamMua, Gurypa u moBepxXHOCTh
BpallleHUs, IWIUHIP, KOHYC, 11ap,
cdepa, ceuenus Gurypsl
BpallleHUs, TUIOCKOCTb,
Kacarorascsi cepsl, UIUHIPA,
KOHYCa, TUIOIIa (b TOBEPXHOCTH
HNUpPaMU/Ibl, TPU3MBI, KOHYCA,
WINHApPA, TUI0Iab chepbl, 00beM
Ky0a, MpsIMOYTOJILHOTO
napasenenunena, NupaMuibl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
yMeHue u300paxarb
MHOTOT'PaHHUKH U TIOBEPXHOCTH
BpAILEHHs], UX CEUEHHs OT PYKH, C
MOMOIIIBIO YEPTEKHBIX




WHCTPYMEHTOB U 3JICKTPOHHBIX
CPEJCTB; YMEHHUE PACIIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh MPaBUIIbHBIC
MHOTOI'PaHHUKH;

YMETh OTIEPUPOBATH MOHATUSIMHU:
JIBIKEHHE B TIPOCTPAHCTBE,
noI00HbIe GUTYPHI B
IIPOCTPAHCTBE; UCII0JIb30BAThH
OTHOILICHHE IIJIOIIAIEH
MOBEPXHOCTEN U 00HEMOB
N0I00HBIX (PUTYp MPU peLIeHUU
3az1a4;

JAP 11 - ymMeTh BBIUUCIATH
reOMETPUUECKHUE BETUUMHBI

(nmuHa, yrou, oAb, 00bEM,
IJIOLIA/1b TOBEPXHOCTH),
WCIIOJIB3YsI H3YUCHHBIC (POPMYIIBI U
METO/IBI,

- YMETh OTIEPUPOBATH MOHATHUSIMH:
MPSIMOYTOJIbHAS CHCTEMa
KOOPJMHAT, KOOPJAMHATHI TOUKH,
BEKTOP, KOOP/IMHATHI BEKTOPA,
CKaJIsIpHOE IIPOU3BENICHUE, YTOJI
MEX1y BEKTOpaMu, CymMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHCJI0; HAXOIUTh C TIOMOIIBIO
U3YYEHHBIX (OPMYI KOOPIUHATHI
CepeIrHbl OTPE3Ka, pacCTOSHUE
MEX1y IBYMSI TOUKAMU;

P 12 -ymeTh BHIOUpATH
MOJIXOISIIINN U3YYEHHBIA METOT
JUIS pEelIeHUs 3a/1auH,
pacro3HaBaTh MaTeMaTH4YECKHE
(bakTel 1 MaTeMaTHUYECKUE MOIETIH
B [IPUPOJIHBIX U OOIIECTBEHHBIX
SBIICHUSX, B UCKYCCTBE; YMEHUE
MPUBOIUTH TPUMEPHI
MaTEeMaTHYECKUX OTKPBITUI
POCCUICKON 1 MUPOBOM
MaTeMaTHYeCKON HayKU

OK 02. Ucnoap30BaTh

COBpEMEHHbIE
CpencTBa MIOMCKA,
aHaImn3a u
UHTEepHpeTanuu
uHpOpMaIUU u
MH(pOpPMaIMOHHBIE
TEXHOJIOTUH TSt
BBIMIOJIHEHUST  3aJa4

B obGmactu HEHHOCTH HAYYHOTO
IIO3HAHUA:

OP 1 -chpopMHpPOBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
0O0I11eCTBEHHOH NMPaKTHKH,
OCHOBAHHOTO Ha JTMaJIore KyJIbTyp,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO

AP 1 - yMers onepupoBarhb
HOHATUSIMHU: panroHaIbHast
GbyHKIMS, TOKa3aTeIbHas QYHKIMS,
CTeTeHHast byHKIMS,
JorapupmMuuecKas byHKIMS,
TPUTOHOMETpHUUYECKHE  (YHKILHUH,
oOpatHple  (yHKUMH;  yMEHHE
CTpOUTh  IpadUKd  HM3Y4YEHHBIX
¢GyHKIMI, KHCHOIB30BaTh Trpaduku
Opd  M3YyYEHUH  TPOLECCOB U
3aBHCHUMOCTEH, MPH PELICHUHN 3a7a4




npodeccuoHaIbHO N
JICSATEIIbHOCTH.

CBOEr0 MECTA B IOJIHUKYJIBTYPHOM
MHpE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM U
YUTATENBCKON KYJIBTYPBI KaK
CpPEACTBA B3aUMOJECHCTBUS MEKTY
JIIOAbMU W MTO3HAHUA MHPA,

- OCO3HAHME LICHHOCTH HAy4YHOU
ACATCIbHOCTH, TOTOBHOCTH
OCYUIECTBJIATH MPOEKTHYIO U
HCCIIEI0BATEIIBCKYIO AEATEIbHOCTD
WHAUBUAYAJIBHO U B I'PYIIIC.

OBnazneHue yHUBEpCabHBIMU
y4eOHBIMH TTO3HABATEIHHBIMH
NEUCTBUSIMU:

B) paboTa ¢ uHpopMaluei:

OP 2 - BimazeTs HaBBIKAMH
MoTydeHus: nHpopMaIuu us3
HWCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIHHO OCYITIECTBIISATh
MOMCK, aHAJIN3, CHCTEMATH3aLHIO U
HWHTEpIpeTaIuio nadopmanuu
pa3IUYHBIX BUIOB U (hopm
MPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX
(dbopmarax ¢ yueToM Ha3HAuUCHUS
uH(GOpPMALIUHU U LIENIEBOI
ayJIUTOpUH, BHIOUpas
ONTUMAJBHYIO (hOpMY
MPECTaBICHUS U BU3YyalIU3allHH;

- OCHUBATb JOCTOBCPHOCTD,
JCTUTUMHOCTD I/IH(bOpMaI_[I/II/I, €C
COOTBCTCTBUC ITPABOBBIM U
MOPAJIIbHO-3TUYCCKUM HOPMaM;

- ACTIOJIB30BaTh CPEJICTBA
MH()OPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B
pELICHUU KOTHUTHBHBIX,
KOMMYHUKATHBHBIX H
OpraHM3alMOHHBIX 33124 C
coOmoiIeHeM TpeOoBaHU

U3 JIPYrux y4eOHBIX MPEAMETOB U

3aa4 = U3  PEaJbHOM  KU3HMU;
BBIPAXKaTh dopmynamu
3aBUCUMOCTHU MEX]ly BETUUMHAMU;
JAP 2 - yMeTh OIEpUpoBaTh
HOHITUSIMU: TOKJECTBO,
TOXJIECTBEHHOE MpeoOpa3oBaHue,
yYpaBHEHUE, HEPaBEHCTBO, CHUCTEMa
YpaBHEHUH 51 HEPABEHCTB,
PaBHOCUIILHOCTD YpaBHEHUH,
HEPABEHCTB U CHCTEM,

paluoOHaJIbHBIC, HWpPpPAllMOHAIIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC,
Jorapudmuyeckue,

TPUTOHOMCTPUYCCKHUEC YPABHCHUA,
HEPaBCHCTBA MW CHUCTEMbI; YMCTb
peiiaTtb YypaBHCHHA, HCPABCHCTBA U
CUCTEMBI C TMOMOINBIO PA3JTMYHBIX

MPUEMOB;  pellaTh  ypaBHEHHS,
HEpaBEHCTBA W  CHCTEMBI  C
apameTpoM; MIPUMEHSTH
YpaBHEHHSI,  HEPABEHCTBA,  HUX
CHCTEMBI JUISt peleHus

MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3iauuHbIX obyiacTell Hayku U
peaTbHOM KU3HH;

AP 3 - ymers  CcBOOOJHO
OTIEPUPOBATH TIOHSTUSIMH
JIBU)KEHUE, napauiebHbINA
NEePEeHOC, CAMMETPHS Ha TUIOCKOCTH
U B TIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 1o100wms,
oJI00HbIE burypsr; YMETh

pacro3HaBaTh paBHbIC U I0JI00HBIC
GUrypbl, B TOM YHCJI€ B MPUPOJIE,
UCKYCCTBE, AapXUTEKType; YMETh
HCII0JIb30BAaTh FCOMETPHUCCKUE
OTHOIIIEHUS, HaxOJIMTh
reOMETPHUYECKHE BEIMYMHBI (ITHHA,
yroa, Imiomanab, o0beM) Mpu
pelIeHUH 33124 U3 IPYTUX yIeOHBIX
MPEIMETOB U U3 PEAbHOM KU3HH




OPTrOHOMUKH, TCXHHUKHU
0e30MMacHOCTH, TUTUCHBI,
pecypcocOepexeHusi, IPaBOBbIX U
9TUYECKUX HOPM, HOPM
UH(POPMAITMOHHON 0€30MTaCHOCTH;

- BJIQICTh HABBIKAMHU
pacrio3HaBaHUs U 3alIUTHI
uHpOpManuu, HHHOPMAITHOHHOH
0€30MaCHOCTH JJUYHOCTH

OK 06. [IposiBnsATH
TPk JIaHCKO-
MaTPUOTHYECKYIO
TTO3UIIHIO,
JEMOHCTPHPOBATH
OCO3HAHHOE
TOBE/ICHNE Ha OCHOBE
TPAIUITHOHHBIX
00IIIeYeIIOBEUECKUX
IIEHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHHU3ALUN
MEXHAIMOHANBHBIX 1
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
MPUMEHSTh
CTaH1apThl
AHTUKOPPYINLIHOHHOT
O IIOBEACHHSL.

OP 1 - oco3Hanue oOyyaroIUMuCs
POCCHIICKOM TpaXKJaHCKOMN
NACHTUYHOCTH,

- 1IeJIEHAPaBIEHHOE Pa3BUTHE
BHYTPEHHEHN MO3NUIINN JUYHOCTU Ha
OCHOBC NYXOBHO-HPABCTBCHHBIX
LIEHHOCTEN HapoJoB Poccuiickoi
®denepannn, HICTOPUUECKUX U
HallMOHAJIBHO-KYJIBTYPHBIX
TpaauIuii, GopMUpPOBaHUE
CUCTEMbI 3HAYMMBIX [ICHHOCTHO-
CMBICIIOBBIX YCTAaHOBOK,
AHTUKOPPYMIIUOHHOTO
MHPOBO33PEHHUS, TPABOCO3HAHUS,
9KOJIOTHYECKOH KYIbTYPHI,
CIIOCOOHOCTH CTaBUTb LIEIH U
CTPOUTH KU3HEHHBIE IIJIaHbL;

B gactu I'paKaaHCKOI'o
BOCIIMTAaHUA:

OP 2 - oco3Hanue cBOUX
KOHCTHUTYIIMOHHBIX IIPaB U
00s13aHHOCTEH, YBa)KCHHE 3aKOHA U
IPaBOTIOPSIJIKA;

- IPUHATHE TPAJTUITUOHHBIX
HaIlMOHAIBHBIX,
00II[eUEIOBEYECKUX
T'YMaHHCTUYECKUX U
JIEMOKPATUYECKHUX IIEHHOCTEH;

- TOTOBHOCTbH MTPOTHBOCTOSTh
UJICOJIOTHH KCTPEMH3MA,
HalMOHANM3Ma, KceHopoOouwu,
JTMCKPUMHUHAIINAH TI0 COITATIbHBIM,

AP 1 - ymers onepupoBaTh
MOHSATUSAMHU: TPSIMOYTOIbHAS
cucTeMa KOOpAWHAT, KOOPAMHATHI
TOYKHU, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE TIPOU3BEICHHE,
YTOJI MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEICHUE BEKTOPa
Ha YHCJIO; HAXOIUTh C MIOMOIIBIO
M3YYEHHBIX (HOPMYIT KOOPAMHATHI
CepeUHbBI OTPE3Ka, PACCTOSTHUE
MEXy IBYMSI TOUKAMH;

P 2 -ymeTh BEIOMpATH
MOIXOISIIINN U3YYEHHBIA METOT
JUIS pEeIIeHUs 3a/1auH,
pacro3HaBaTh MaTeMaTH4YECKHE
(bakTel 1 MaTeMaTHUYECKUE MOIEITIH
B [IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE
MPUBOJIUTH PUMEPHI
MaTEeMaTHYECKUX OTKPBITUN
POCCUICKON 1 MUPOBOM
MaTeMaTHYeCKON HAYKU.

AP 3 - yMmerb omnepupoBaTh
HNOHATUSAMM: CIIy4alHbIM ONBIT U
cilyyailHoe coObITHE, BEPOSTHOCTh
cillyyailHOro  coObITHS;  YMETh
BBIUUCIIATH BEPOSTHOCTD C
UCIIOJIb30BaHUEM rpaduuecKux
METOJIOB; MPHUMEHATb (OPMYJIBI
CJIOKEHUS U YMHOKEHUS
BEPOSATHOCTEH,  KOMOMHATOpHbIE
daxTel U GOPMYNBI IPU pEIICHUH
3aJa4; OLEHHBAaTh BEPOATHOCTHU
peasbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4yailHBIMU BETMUMHAMM; YMEHHE
NPUBOAUTE TPUMEPHI TPOSBICHUS
3aKkoHa  OOJBIIMX  YHCced B




PEIUTUO3HBIM, PACOBBIM,
HALIMOHAJIBHBIM IIPU3HAKaM;

- TOTOBHOCTb BE€CTU COBMCCTHYIO
ACATCIIbHOCTD B MHTEPCCAX
rpaXkIaHCKOTO 00IIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B
0011e00pa3oBaTeNLHOM
opraHusaluun 1 JE€TCKO-
IOHOIICCKUX OpraHru3alusiax;

- YMEHHE B3aUMOJIEMCTBOBATH C
COIMAIbHBIMA MHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIMSIMH U
Ha3HA4YCHUEM;

- TOTOBHOCTb K TYMaHUTapHON U
BOJIOHTEPCKOU ACSATEIbHOCTH;

MMaTPpUOTHUYICCKOI'O BOCITUTAHUA:

OP 3 - chhopMupOBaHHOCTH
POCCHIICKOM IpaXKJaHCKOM
HUJICHTUYHOCTH, TATPUOTH3MA,
YBaXEHUS K CBOEMY HapoOIy,
YyBCTBA OTBETCTBEHHOCTH TIEPE/T
Poaunoii, ropaocTu 3a cBOi Kpai,
cBoto PoiuHy, CBOM S3bIK U
KYJIBTYPY, MPOIIIOE U HACTOSIIIEE
MHOTOHAIIMOHAJILHOTO Hapoa
Poccun;

- IEHHOCTHOE OTHOIIIEHHE K
roCy/IapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U MIPUPOIHOMY
HAacJeOUI0, TaMATHHUKAM,
TpaauIusaM HapooB Poccuu,
noctwxkeHusM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U

Tpyxac,

- HJIeiHAasT YOSIKICHHOCTb,
TOTOBHOCTb K CITY’)KEHHUIO H 3aIUTe
OTeuecTBa, OTBETCTBEHHOCTb 32
ero cyan0y;

OCBOEHHBIE 00yUaAIOIIUMHUCS
MEXIpEIMETHBIE TOHATHS U

IIPUPOIHBIX
ABJICHUAX

n

0011ECTBEHHBIX




YHUBEpCaJbHBIE YUeOHbIC IEHCTBUSA

(peFYHSITI/IBHBIe, IIO3HAaBaTCJIbHBIC,

KOMMYHHMKaTHBHBIE);

- CIIOCOOHOCTH MX MUCIOJIL30BAHUS B

MO3HAaBAaTEJILHOMI
MPaKTHUKE,

U COLUAIBHOU

TOTOBHOCTB K

CaMOCTOSITEIIBHOMY IJIAHUPOBAHUIO

)51 OCYHICCTBJICHUIO

NeSITeTbHOCTH,
y4eOHOT0

yueOHOM
OpraHu3aIuu

COTpYOHHYECTBA  C

neaarorn4y€CKuMHu pa6OTHI/IKaMI/I n

CBEpPCTHUKAMH,
MOCTPOCHUH

K Vy4Y4acTHIO B
VHJIUBUYAJIBHOM

00pa30BaTeNIbHON TPAEKTOPUH;
- OBJIaJICHUE HaBbIKaMU y4eOHO-

HCCIIEI0BATENBCKOM, MPOEKTHON U

COIIMAJILHOM eI TEILHOCTH

II. OINCAHUE IOKA3ATEJIEM 1 KPUTEPUEB OIIEHUBAHMUSI
KOMIIETEHIIMHA HA PA3JIMYHBIX DTATIAX MX
OOPMUPOBAHUA, OITIMCAHUE HIKAJI OHEHUBAHUSA

2.1. CTpykrypa GoHIa OLIEHOYHBIX CPEJACTB IJIS TEKYIero KOHTPOJISA
yCIIeBaeMOCTH U MIPOMEKYTOYHOM aTTeCTAllNH

IThanupyemoie Haumenosanue
Koo pesyiomantbl OUEHOUYHO20 cpedcmea
» | K 0CB80CHUSA
L, OHMPOSIUPYe | Konmpoupye
. oucyunuHbsl, Texywuii
n/ Mbleé Membul mou Hpome.m'ymoq
n | oucyuniuHel | KomnemeHuu RAPATILPIUYIO | Konmpor Has
U wue smanbt ycnesaemoc
u popmuposanus o ammecmauusn
KoMnemeHuyuu
Pazpen 1. [ToBTOpeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI
1. |Temall OK1 OK 01 3agaun Bomnpocel u
OO6mmme 3a/1a9n K
Yucna "
JIbTATHI: aycT
BblYUCNEHMA pesy. satery
OP1, OP3
MNpoueHTHble
BbIYUCNEHMA. Aucuummnap
YpaBHeHunA " HbIC
HepaBeHCTBa pE3yIbTAThI.
JIP2, JIP3
2. | Tema 1.2 Pewenve | QK 2 OK 02 3agaun Bonpocer u
3aga4.  BxopgHoit OOmue 3a1a4yu K
KOHTPO/Ib pe3yNbTATHI: 3a4eTy

OP1-2




Juncuunnuxap
HbIE
pEe3yJIbTATHI:
AP 1-3

Paznea 2. [Ipamble u niiockocTH B mpocTpancTee. KoopanHaTsl 1

BEKTOPLI B IPOCTPAHCTBE

3. | Tema2.1.Mpamaan | OK 1 OK 01 VYcrHbIe Bormpocsr
M/10CKOCTb. O6mue orpoc, 3a/1auu
pe3yabTaThl: | KOHTPOJb | 3a4eTy
OP1-3 Hast
Jucuumnvnap | pabora
HBIC
pe3yJbTaTHhI:
JIP1-6
4. | Tema 22. 10K 2 OK 02 VYcrHbIe Bonpocst
KoopauHatb! " OO01ume o1poc, 3a1a4u
BEKTOP®I B pe3ynbTaThI: KOHTPOJIb | 3a4ETy
NPOCTPaHCTBE OP 1 - 2 Has
Huctumunaap | pabota
HBIE
pe3yIbTATHI:
JP1-3
Pa3nen 3. OcHoBbl TpuronoMerpuu. Tpuronomerpnuyeckue GyHKIuu
5. | Tema 3.1 OK 1 OK 01 Ycrueie | Bompocsr
TpuronoMerpuueck OGHII/IG OHpoC, 3afain
e byHKIH pe3yNbTaThl: | KOHTPOJb | 3a4eTy
TIPOM3BONIEHOTO OP1-3 Hasd
yTIIa, 9ncia Jucnumraap | pabora
HBIC
pE3yIbTATHI:
AP 1-12
6. | Tema 321 0K2 OK 02 YcTHBIC Bompocsr
OcnoHbie O6mue orpoc, 3a7a9u
TPHTOHOMETPHHCCK pe3yNbTaThl: | KOHTPOJIb | 3a4ETY
HEC TOXKACCTBA OP 1 _ 2 HasI
Hucuunnunap | pabora
HBIC
pPE3YIIbTATHI:

TP 1-3




Tema 3.3

1. OK'1 OK 01 YcTHbIE Bompocel u
TpHroroMeTpieck Oo6mue orpoc, 3a/auu K
de (yHKImM, uX pe3yabTaThl: | KOHTPOJb | 3aUeTy
CBOWCTBa u OP 1-3 Hasdt
rpaduKu Jucuurmnvnap | pabora

HBIE
pe3yIbTaThl:
JIP6, JTP7

8. | Tema 341 0K2 OK 02 Ycrueie | Bompockl  u
Obpartnbie OO01ue orpoc, 3agauu K
TPUTOHOMETPHHICCK pe3yJbTaThl: | KOHTPOJIb | 3a4€Ty
ne dymkumi OP 1-3, Has

Jucuumnvnap | pabora
HBIE

pE3yJIbTaThI:

JIP1-3

9. | Tema 35/0K 1 OK 01 YcTHbBIE Bonpocsr u
Tpuronomerpuyeck OO01ume orpoc, 3a1a4u K
e ypasHerui - H pE3yIbTaThl: | KOHTPOIb | 3a4€Ty
HCPABCHCTBA OP 1 _ 3 Hast

JucuuiuinHap | paboTa
HbIC

pe3yJIbTATHI:

JIP1-3

10. | Tema 3.6 Pemenne | QK 2 OK 02 YcTHBIE Bompocel u
3anat. OcHosr OO1ume orpoc, 3a1a4u K
;pﬂﬂrr(;i(xzpl:;em pE3yIbTaThl: | KOHTPOIb | 3a4€Ty
HS q)YHKHHHp OP1-3 Has

Hucrumumaap | pabota
HbIC

pE3yIIbTATHI:

TP 1-3

Pazpen 4. [IpousBognas u neppoodpasHas pyHKuuu

11. . Teva 410K 1 OK 01 Verusie | Bompocer  m
H;(I){I::OEHOIX O6uiue onpoc, 3a/1a4K K
Dopmyis! " pe3ysbTaThl: | KOHTPOJIb | 3a4eTy
IpaBHiIa OP1-3 HaA
maddepentposan JucuummuHap | pabora
i HBIE

PE3yIIbTATHI:

TP 610




Tema 4.2 Ilongarue

12. OK 2 OK 02 YcTHbIE Bompocel u
0 HENpepbIBHOCTH OO0mue oIpoc, 3aJlauu K
dynkun.  Meron pe3yNbTaThl: | KOHTPOIb | 3a4eTy
HUHTCPBAJIOB OP 1_2, Has

Jucuurmnvnap | pabora
HBIS

pE3YyJIbTATHI:

JP1- J1P3

13. | Tema 4.3 OK 1 OK 01 VYcrupie | Bompocel  u
I'eomerpuueckuii u Obmue Onpoc, Janaty «
PR — pe3yJIbTaTHI: KOHTPOJIb | 3a4ETy
[POU3BOIHOM OP1-3 Has

Jucuumnunap | pabora
HBIS

pe3yJIbTaThI:

JAP1-2

14. | Tema 44| 0OK 2 OK 02 Ycrubie | Bompockl  u
MOHOTOHHOCTB OO01ume orpoc, 3aga4u K
Gynxumn.  Touku pe3ylbTaThl: | KOHTPOIb | 3a4eTy
JKCTpeMyMa OP 1-2, Hasl

Jucnuruaap | pabora
HbIC

pe3yJIbTaThI:

J1P1- 3

15, | Tema 451 0K 1 OK 01 YcTHBIE Bompocel u
I/IccnezxovBaHHe OO0mme oI1poc, 3aga4u K
ﬁz?ngne 1 pe3yabTaThI: KOHTPOJIb | 3a4YETy
FpaqT;iIKOB OP 1-3, na

Hucrumumaap | pabota
HbIC

pe3yJbTaThI:

JP3- JIP9

16. | Tema 461 OK 2 OK 02 YcTHbBIE Bompocsr u
HauOonsiee H OO0mue O1poc, 3aJla4m K
HauMCHBIIICC pEe3yIbTAThHI: KOHTpPOJIb | 3a4ECTy
3HaYeHUs PYHKIIUU OP 1-2, Has

HMucuunnunap | pabora
HbIC

pe3yJIbTaThI:

JIP1- JIP3

17.| Tema 471 0K 2 OK 02 YcTHBIC Bompocer u
Haxoxnenue OOmue orpoc, 3a/1a4yu K
OLTHUMAJIbHOrO pE3yJIbTaThl. KOHTPOJIb | 3Q4CTy




pesyibTaTta c OP 1-2, Has
TOMOLIBIO Jucnunnuaap | pabora
IIPOU3BOAHOM B HBIC
:;’;:j:;ecmx pe3yabTaTHL:
JP1- JIP3
18. | Tema 48| OK 2 OK 02 Ycrueie | Bompockl u
[TepBooOpa3znas OO61ue OIIpoC, 3aJ1a4u K
bymumy. Tpasuia pE3yJIbTATHI: KOHTPOJb | 3a4€Ty
HaXO0XICHUA OP 1 _ 4 Hasg
11epBOOOPAsHBIX Jucuummnap | pabora
HbIE
pe3yJIbTaThI:
AP 1-3
19. | Tema 4.9 Inomans | OK 1 OK 01 YcTHBIE Bompocel u
KpHBOJIMHEHHON OO01ue oI1poc, 3aJlauu K
Tparcnunm. pE3ynbTaThI: KOHTPOJIb | 3aY€eTy
CDopl\:[yna HeroTona OP1-3 Has
— Jleubmmma Huctunnunap | pabota
HbIE
pEe3yAbTaTHI:
JIP1-6
20. | Tema 4.10 Pemenne OK 1 OK 01 YcTHBIE Bompocsl u
3ajad. OO01me OIIpoC, 3aJ1aun K
Ilponssonnas  u pe3yJIbTaThI: KOHTPOJIb | 3a4ETY
riepBooOpaszHas OP1-4 Hasl
Oy JucuunnuHap | pabora
HbIE
pEe3yAbTaTHhI:
AP 1-3
Paznen S. MHOTOrpaHHUKHU M Tejla BpallleHust
21.| Tema 5.1 Tlpusma, | QK 2 OK 02 VYcrHbIe Bompocer u
napasuteNenuIes, OO0urue oIpoc, 3aJa4yu K
Ky0, mupaMuia i nx pE3yJbTaTHI: KOHTPOJb | 3a4€Ty
CCUCHUA OP 1 _ 2 Hasa
Hucuunnunap | pabora
HbIE
pe3yJIbTaThI:
AP 1-3
22.| Tema 521 0K 6 OK 06 YcTHBIC Bompocel u
[IpaBuibHEIE OO1mme orpoc, 3aga4yu K
pEe3ybTaTHhI: KOHTPOJIb | 3a4ETy
OP1-3 Has




MHOTOTPaHHHUKH B Jucuunnunap | pabora
KHU3HU HBIE
pe3yabTaThI:
JP1-3
23.| Tema 5.3 OK 1 OK 01 Ycerapie | Bompocst
L, Komye, OOmrue orpoc, 3aJ1a49u
O~ pe3yNbTaThl: | KOHTPOJb | 3a4€Ty
OP 1-3, Has
Jucuumnvnap | pabora
HBIC
pe3yabTaThI:
JP1- ]1P3
24. | Tema 5.4 O6vemer n | OK 6 OK 06 Vcrueie | Bompocsr
mioma OO6mue o1poc, 3aJa4H
froepxHocTen et pE3yJbTaThl: | KOHTPOJIb | 3a4ETy
OP1-3 Has
Jucnurmunaap | pabora
HBIC
pe3yIbTaThI:
JAP1-3
25. | Tema 5.5 Ilpumepsr | OK 1 OK 01 VYcrHBIE Bomnpocsl
CUMMETPUIL B OO01me orpoc, 3a1a4du
npodeccru pe3yIIbTATHI: KOHTPOJIb | 3a4EeTy
OP 1, Has
Jucnuruaap | pabora
HBIC
pe3yIbTaThI:
JAP1- JIP3
26. | Tema 5.6 Pemenue | QK 6 OK 06 YcTHBIE Bomnpocsr
3a71au. OO0urue oIpoc, 3aga4u
MuororpanuuiH 1 pE3yabTaThl: | KOHTPOJIb | 3a4ETy
TEJIa Bpalll€HUA OP 1 _ 3 Has
Hucuunnunap | pabora
HBIC
PE3yIIbTATHI:
JP1-3
Paznen 6. Crenenu u kopuu. CreneHHasi, okasatenbHas U jjorapupmuueckas QyHKINU
27.| Tema 6.1 | OK 1 OK 09 YcTHBIC Bomnpocsr
Crenennas OO1mme orpoc, 3a1a4u
(ymxrps, e pe3yJbTaThl: | KOHTPOJIb | 3a4ETy
CBONCTBA. OP 1, Has




IIpeoGpa3oBanue Jucuunnunap | pabora
BbIPpAXKCHUUN Cc HEBIC
I;;’g;‘:r; n-oi pE3yIbTaTHL:
J1P6- J1P10
28. | Tema 6.2 Cpoiictea | QK 2 OK 03 YcTHble Bompocsr
CTEMeHH C OoOmue orpoc, 3a1a4u
PAIOHAIBHBIM 1 pE3yJIbTATHI: KOHTPOJIb | 3a4€Ty
JCUCTBUTCIIbHBIM OP 1 _ 2 Hasg
IToKa3zaTeiasaMu
Jucuumnvnap | pabora
HbIE
pe3yJIbTaThI:
JIP1-3
29. | Tema 6.3 Pemenne | QK | OK 02 YcTHble Bompocsr
I/IppaHI/IOH‘E’UII)HLIX OoOmue oI1poc, 3aJauu
YPaBHCHUH pe3ynbTaThl: | KOHTPOJb | 3a4€Ty
OP 1-2, Has
Jucnurvnaap | pabora
HbIE
pe3yJIbTaThI:
JAP9- [1P10
30. | Tema 64| OK 2 OK 02 YcTHBIE Bomnpocsr
IlokazaTenpHas OO01me oIrpoc, 3aJadu
CCI’BY;SEZ e pe3yabTaThI: KOHTPOJIb | 3a4YETy
Iloka3aTenbpHEIC op 1_2' Had
A . Jucnurunaap | pabora
HCPABCHCTBA HBIC
pe3yJIbTaThI:
JAP1- I1P3
31. | Tema 6.5| OK 2 OK 03 YcTHBIE Bompocsr
Horaipm])M YuClIa. OO01me oIpoc, 3aga4u
CpoiicTsa pE3yJIbTATHI: KOHTPOJIb | 3a4ETY
morapudmoB OP1-2 Has
Hucrumumaap | pabota
HbIE
pPEe3yIbTaTHI:
JIP1-3
32. | Tema 6.6 | OK 2 OK 02 YcTHBIC Bompocsr
Jlorapudmuyeckas OO61me onpoc, 3a1aun
(bYHVKHH’Ia ce pE3yNIbTATHI: KOHTPOJIb | 3a4ETy
CBOUCTBA. OP 1 Has
Jlorapudmuyeckue ’
- JuctunauHap | pabota
HCPABCHCTBA HBIC
pEe3ybTaTHhI:

JIP1- TIP3




33.| Tema 671 OK 1 OK 01 Ycrueie | Bormpocsr
Jlorapugmet B Oo61mue onpoc, 3a/auu
TPHPOAC M TCXHHKE pe3ylnbTaThl: | KOHTPOJIb | 3a4ETy
OP 1, Has
Jucuurmnvnap | pabora
HBIC
pe3yabTaThI:
JIP1- JIP3
34, | Tema 6.8 Pemenue | OK 6 OK 06 YcTHbBIE Bompocsr
3amad. CremnenHas, Oomue OTpoc, 3aaun
flokasareabHag - 1 pe3yabTaThl: | KOHTPOJIb | 3a4eTy
Jorapugpmmuyeckas OP1-3 Has
(dyHKIMH
Jucuumnunap | pabora
HBIC
pe3yIbTaThI:
JAP1-3
Paznen 7. DneMeHThI TeOpUH BEPOSTHOCTEH U MATEMAaTHIECKONH CTATHCTUKH
35. | Tema 7.1 Cobwitne, | OK 6 OK 06 VYcrapie | Bormpocst
BEPOATHOCT OO6mme ompoc, 3a7a4u
COOBITHS. pe3ynbTaThl: | KOHTPOIb | 3a4eTy
BeposTTHOCT JuctummuHap | paborta
HBIC
pe3yIbTaThI:
JAP1-3
36. | Tema 721 0K 1 OK 01 YcTHBIE Bompocsr
Beposthocts B Oo6mue orpoc, 3aaun
MpOhecCHOATLHEI pe3yibTaThl: | KOHTPOJIb | 3a4eTy
X 3a7a4ax OP 1-3, Hast
Huctumumaap | pabota
HbIE
pe3yIbTaThl:
JIP8- JIP10
37. | Tema 731 0K 1 OK 02 VYcrHbIe Bompocst
IIHCKPVGTHM OO6mmme orpoc, 3a7a4u
clyHanHan pe3yabTaThl: | KOHTPOJIb | 3a4€Ty
BCJIMYMHA, 3aKOH €€
pacnpeacicHus OP 1 i 2 Had
HMucuunnunap | pabora
HbIE
pe3ynbTaThl:
JIP 4 -10
38.| Tema 7.4 3amaun | QK 2 OK 02 YcTHbIE Bompocel
MaTeMaTHYeCKOI OOmue o1poc, 3a1a4u
CTATHCTHKH. pe3yJbTaThl: | KOHTPOJIb | 3a4ETy




OP1-2 Has

Jucuunnunap | pabora

HBIE

pE3YyJIbTATHI:

AP 1-3

39. | Tema 751 0K 6 OK 02 YcTHbBIE Bonpocst u

DneMEeHTHI TveopI/H/I OOmue ompoc, 3a1a4U K
BEPOATHOCTEH 3 u pEe3yabTaThI: KOHTPOJIb | 3a4ETY
MAaTEMATHNYCCKON

OP1-3 Has
CTAaTUCTUKHU

Jucuumnvnap | pabora

HBIE

pe3yJIbTaThI:

AP 1-3

2.2 Kputepuu olleHUBAHHS Pe3yJbTATOB OCBOCHUSI JUCIHIUIMHBI HA
PA3JIMYHBIX 3TANAaX UX JOCTHKEHHS MO BUAaM OI€HOYHBIX CPeICTB
banneHO-peiiTuHrOBas cuctema SBISIETCS 0a30BOM CHUCTEMOW OIICHUBAHMS
c(hOpMUPOBAHHOCTH KOMIIETEHIIUM 00 yJarOIIUXCsl.

HroroBas oreHka cHopMUpPOBAHHOCTH KOMIETCHIMU (M) oOydarommuxcs B
pamMKax OaJUIbHO-PEHTHUHTOBOM CHCTEMBl OCYIIECTBIAETCS B XOJE TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOYHOM aTTECTAIIMU U OMPEIeNAeTCA Kak CyMMa
OaJIJIOB, TOMYYEHHBIX OOYYAIONIMMUCS B pe3yJibTaTe MPOXOXKIEHUS BcexX Gopm
KOHTPOJISI.

Onenka  cHOpMUPOBAHHOCTHU
CKJIAJBIBACTCS U3 ABYX COCTABIISIIOIIUX:

v/ IlepBas COCTABJIAIONIas — OLECHKA IPErojaBaTeieM CHOPMUPOBAHHOCTH
KOMIIETEHIMHU(i1) B TEUEHHE CEMECTPa B XOJE TEKYIIETr0 KOHTPOJSI yCIIeBAEMOCTH
(makcumym 100 OammoB). CTpykTypa MEpBOM COCTaBISIONICH OMpeaesieTcs
TEXHOJOTUYECKON KapTOW AUCIUIUIMHBI, KOTOpas B HaUaje ceMecTpa JOBOAUTCS J10
CBEJICHHS 00yJaronuxcs;

v/ BTOpas COCTaBJIAIOIIAS — OLEHKAa CHOPMHUPOBAHHOCTH KOMITETEHIIHHU(iA)
oOydarommuxcs Ha sk3amene (MakcumyM — 30 6amnoB) unu 3adete (Makcumym — 20
0aJoB).

KOMITe TeHITH (1) 10 NUCIHUIIIINHE

namu | OTJIMYHO | «XOPOIIO | «yJAOBIETBOPUTENbH | «HECY/IOBJICTBOPUTEIIbH
oanivHa » » o» o»
A wKana «3aUTCHO» «HE 3aU4TCHO»
100- 85u> 70 -84 51-69 0-50
oanivHa
A wKana

HEPEYEHDb OHEHOYHbIX CPEJICTB




No
n/n

Haumenoesanue
OUECHOUHO20
cpeocmea

Xapaxmepucmuka oueHo4H020
cpeocmea

Ilpeocmaenenue
OUEHOUHO20
cpeocmea 6

DOCe

YCTHBIE OHEHOYHBIE CPEJACTBA

Y CTHBIN onpoc

CpenctBo KOHTPOJIS,
OpPraHM30BaHHOE KaK CIeIrallbHas
oecena npenoaaBatens c
00ydJaromumMcsi Ha TEMbI, CBSI3aHHBIC
C U3y4aeMOW JHUCUMIUIMHOW, W
pacCUMTaHHOE  Ha  BBIACHCHHE
o0beMa 3HaHHMI OOydYaromerocs Mo
OTIpECNICHHOMY  pa3leiy, TeMe,
npoOJieMe U T.1I.

Bomnpocsl
o0CyXaeHuUs
TEMam
JVCLUATUIAHBI

JJIsL
10

INNCBMEHHBIE OHEHOYHBIE CPEACTBA

Tect

Cucrema
3aJaHuH,
aBTOMAaTH3UPOBATH
U3MEPEHUS  YPOBHS
YMEHUU 00y4JaroIierocs

CTaHAaPTU3UPOBAHHBIX
ITO3BOJIATOIIIaA

npoueaypy
3HAHUU U

doHag  TECTOBBIX

3aJlaHuN

3amaua

DTO CpEIACTBO PACKPBITHSL CBSI3U
MEXKIY JaHHBIMM U  HCKOMBIM,
3aJJaHHBIMU yCJIOBUEM 3aJlauM, Ha
OCHOBE 4Yero HeOOXOJIUMO BHIOpPATH,
a 3aTEM BBITIOJIHUTH JIEUCTBUS, B TOM
gucie apudmerhyeckue, H JaTh
OTBET Ha BOIPOC 3aJjauu

3amaHus
3aJauyaM

I10

A) KPUTEPUU U IKAJIA OHEHUBAHUA OTBETOB

HA YCTHBIE BOITPOCHI

No
n/n

Kpumepuu ouyenusanus

HlIkana ouenok

Konuuecmeo
oannoe

Ouenka

1) oOy4aromuiics
apryMEHTHPOBAHO
COJICP)KAHUIO 3aJ[aHVS;
2) 0OHapyKUBaeT
MaTepuaia, MOXeT 00OCHOBAaTh CBOH
NPUMEHUTh 3HAHHWS Ha
NPAKTUKE, MPUBECTH HEOOXOIMMBIC
MPUMEPBI HE TOJIBKO 10 YYeOHUKY, HO
¥ CaMOCTOSITeIILHO COCTABJICHHBIC;

CYXICHUS,

3) uznaraer

IIOCJICAOBATCIIBHO M ITPABUJIBHO

10

IIOJIHO u
OTBCHACT 1o

IIOHUMAaHHUC

MaTepua

OTnuyHO (BBICOKHIA
YPOBEHb JIOCTUKCHUS
pe3ynbTaToOB
00y4deHus)




2. MOJIHO U apryMCHTHPOBAHO OTBCYACT 8 Xoporo
1o COIePKAHUIO 33 TaHNUS; (RocraTo4HbId
oOHapyKHUBaeT MOHUMAaHHe YPOBEHD AOCTHACHIA
pe3yinbTaToB
MaTtepuaiia, MOXeT 00OCHOBATh CBOM oGyacHus)
CYXJICHUS, TNPUMEHUTH 3HAHUS Ha
NIPAKTUKE, TPUBECTH HEOOXOIUMBIC
IIPUMEPHI HE TOJIBKO M0 YYeOHUKY, HO
U CaMOCTOSITEIBHO COCTaBJICHHBIC,
u3JIaracT MaTepuall MociIeI0BaTeIbHO
W TpPaBWIBLHO, HO JONMycKaer 1-2
OIMOKH, KOTOPBIC CaM YKe UCIIPABIISET
3. | oOyuaromuiicsi 0OHApY>KUBAET 3HAHUE 5 Y IOBIETBOPUTENEHO
Y MMOHUMaHUE OCHOBHBIX MOJIOKEHUI (mprememblit
JAHHOTO 3aJ[aHusl, HO: ypoiff;;ﬂggf(ﬁem
1) uznaraer Martepuajg HEMOJIHO | oGyaenns)
JOITyCKaeT HETOYHOCTH B
OIpeAECIICHUN HOHSITUN WA
(bOpMYyITHPOBKE MPABHUIT;
2) HE yMeeT JO0CTaTOYHO IIYOOKO H
JI0OKa3aTeIbHO  OOOCHOBaTh  CBOM
CYXXJICHHSI U TIPUBECTH CBOU TIPUMEPHI;
3) uznaraer Marepuan
HEIOCJIeA0BaTeIbHO W JOMYyCKaeT
OImUOKHU
4. | obygarommuiics oOHapy>XHBaeT 0 HeynosnersopurensHo
HE3HaHUE OTBETa Ha (HenocTaToHbIiH
COOTBETCTBYIOIIICE 3a/1aHue, YPOBEHE HOCTHACHIA
pe3yJabTaTOB
JOTyCKaeT OEIII/I6KI/I B (OpMYJIMPOBKE oGyacHus)
OTIPENICIICHUI U TTPaBUJI, HCKAYKAFOIITHE
150:¢ CMBICII, OecropsiI0OuHO 5
HEYBEPEHHO  M3jIaracT  MaTepHa,
OTMEYAIOTCS TaKWe HEIOCTAaTKH B
MOJICOTOBKE O0YyYaroIIerocsi, KOTOPhIE
SIBJISIIOTCS CEPBE3HBIM MPEISATCTBUEM K
YCIICTITHOMY OBJIQJICHUIO
TOCJICTYIOIIMM MaTepPHaTIOM
b) KPUTEPUU U IIKAJIA OHEHUBAHUSA PE3YJIBTATOB
TECTUPOBAHMUSI
No Kpumepuu Ilxana oyenox
n/n OUeHUBAHUS Konuuecmeo Ouenka
oannos
1. |90-100 % 9-10 OTanyHO (BBICOKUN YPOBEHB
MTPaBHIIBHBIX JOCTHOKCHUS PE3YJIbTaTOB OO YUCHHS)




OTBETOB
2. | 80-89% 7-8
MPaBUWIBHBIX
OTBETOB Xopoltilo (I0CTaTOYHBIN YPOBEHB
3. | 70-79% 5-6 JNOCTHXKEHUS PE3yIbTaTOB 00yUEHUs)
PaBUIIbHBIX
OTBETOB
4. |60-69% 3-4
PaBUIIbHBIX .
Y 10BJAETBOPUTENBHO (MPUEMIIEMBIiA
OTBETOB
OBEHb JIOCTHXKEHHUSI PE3YJIbTATOB
5. |50-59% 12 P A besy
oOy4eHUs)
PaBUIIbHBIX
OTBETOB
6. | MeHee 50% 0 HeynoBneTBopUTENHHO (HETOCTATOYHBIM
IPaBUIIBHBIX YPOBEHbB JOCTH)KCHUS PE3YIbTATOB
OTBETOB oOy4eHUs)
B) KPUTEPUU U LIKAJIA OHEHUBAHUSA PE3YJIBTATOB
PEHIEHUSA 3ATAY
No Kpumepuu oyenueanusn Ilkana oyenox
n/n Konuuecmeo Ouenka
oannos
1. |IlonmHoe BepHoe peunicHue. B 9-10 OTnnyHO (BBICOKUI
JOTUYECKOM  PACCYXICHUH U YPOBEHb JTOCTHKECHUS
pelIeHnr HeT OmuOOK, 3ajayda pE3yNbTATOB
perieHa paIMOHATbHBIM oOyueHus)
criocoboM. TlomydeH mpaBUIIBHBIN
oTBeT. SIlcHO ommcaH cHocoo
pEIICHHS.
2. | Bepnoe pemienue, HO HMEIOTCS 7-8
HEOOJBIIINE HETOYETHI, B IIEJIOM HE
BJIUSIONINE HA PEIICHUE, TAKHE KaK
HEOOIBIIIHE JIOTUYECKHUE
OPOIYCKH, HE  CBA3AHHBIE C
DOIIYCKH, . Xopor1io
OCHOBHOM uaeei pelieHus. .
(mocTaTOYHBIM
Peumienrie odopmieHO He BIOJIHE
YPOBEHb JOCTHKEHUS
aKKypaTHO, HO 3TO HE MellaeT
pE3yIbTaTOB
MOHUMAHUIO PEIICHUSI. 0ByueHI)
HUS
3. | Pemenune B memom BepHoe. B 5-6 ya

JOTUYECKOM  PacCyXJCHUU U
pelIeHHd HET  CYIIECTBEHHBIX
omuOOK, HO 3ajaya pelieHa

HEOIITUMAIBHBEIM CIIOCOOOM  MJIN




JOMyIIeHO  He  Oojee  JABYX
HE3HAYUTEIBHBIX  OommuOoK. B
pabore MPUCYTCTBYIOT
apudmeTndeckas omunokKa,
MeXaHudecKass ~ OomuOKa  WIH
OMMCKa TPHU  TEePENUChIBAHUU
BBIKJIAJOK ~ WJIW  OTBETa, HE
MCKa3UBILKE COACPKAHUE OTBETA.

4. | B 5orudeckoM pacCyXIE€HUU U 3-4
pemieHu  HeT  OmHOOK,  HO Y 10BIIETBOPUTENBHO
JOMYIIEHa CYIIECTBEHHAs OINOKa (mpuemIIeMbIii
B MareMmaTudeckux pacuerax. [Ipu YPOBEHB JOCTHXXKCHUS
OOBSCHEHUH CIIO)KHOTO SIBJICHUS pe3yJIbTaToOB
yKa3aHbl HE BCE CYIIIECTBEHHBIE oOy4eHus)
(bakTopBbI.
5. | UMeroTcs cyiiecTBeHHBIE OIIMOKU 2-3
B JIOTUYECKOM PACCYXJICHHUH U B
pemennn. PaccuntanHoe 3HaueHue
UCKOMOW  BEJIMYMHBI  HCKaXKaeT
conepkanue orBera. JlokazaHbl
BCIIOMOTATEIbHbIE  YTBEPKIACHHUS,
MOMOTAIONTUE B PEIICHUH 3a/1a4Hu. HeynosneTBopuTenbHO
6. | PaccMoTpeHbl OTAENbHBIE ClIy4Yau 1 (HEeIOCTaTOYHBIH
npu OTCYTCTBUU pEIICHHUS. YPOBEHb TOCTHKEHUS
OtcyTtcTBYyeT OKOHYATEIbHBIH pE3yNbTaTOB
YUCJICHHBIM  OTBET (€clu  OH oOyJeHUs)
peyCMOTPEH B 3aj7aye).
[IpaBwibHBIA OTBET yrajgaH, a
BBICTPOCHHOE T0J] HETO pelICHUE
06€30CHOBATEIBHO.
7. | Pemenue HEBEPHOE Wi 0
OTCYTCTBYET.
I') KPUTEPUU U LHIKAJIA OHEHUBAHUSA
KOHTPOJIBHBIX PABOT
No Kpumepuu ouenusanus Illkana oyenok
n/n Konuuecmeo Ouenka
oannos
1. | UCKIIOYUTENBHEIE 3HAHUS, 28-30 OTIMYHO (BBICOKMIA
a0COJIIOTHOE OHMMAaHHe CyTH YPOBEHb JIOCTHIKCHHS

BOIIPOCOB, OE3YKOPHU3HEHHOE 3HAHUE

pe3ynbTaToOB




OCHOBHBIX IIOHATHM H TIOJIOKCHHUM,
JIOTUYECKA M JIEKCHUYECKH TI'PaMOTHO
W3JI0KCHHBIE, COJZIEpKATENBHBIE,
apryMEeHTHUPOBAHHBIE u
VCUEPIBIBAIOIINE OTBETHI

riyooKue 3HAHUSA Marepuana,
OTJIMYHOE MOHUMAHUE CYTH BOIIPOCOB,
TBEP/10€ 3HAHHE OCHOBHBIX MOHATUH U
IIOJIOKEHU M o BOIIPOCaM,
CTPYKTYPUPOBAHHBIE,
[I0CJIE10BATEIIbHBIE,

IPaBWIbHBIE OTBETHI

IIOJIHBIC,

25-27

rIyOOKUe 3HAHUs Marepuania,
IIPaBUIIBHOE TMIOHUMAHUE CyTH
BOIIPOCOB, 3HAHNUE OCHOBHBIX MMOHATHI
M TOJIOKEHWW  TIO0  BOMIpOCam,
cozepKaTeIbHbIE, TOJIHBIE 51
KOHKPETHBIE OTBETHI Ha BOMPOCHI.
Hannume  HecyleCTBEHHBIX WM
TEXHUYECKUX OMIMOOK

22-24

TBEP/IbIC, TOCTATOYHO MOJIHBIC 3HAHUS,
Xopoliee MOHNMaHHe CyTH BOTIPOCOB,
NpaBUJIbHBIE OTBETHI Ha BOMPOCH,
MUHUMAaIIEHOE KOJIMYECTBO
HETOYHOCTEH, HeOpeKHOE
oopMIICHHE

19-21

00y4eHMUS)

TBEp/ble, HO HEIOCTATOYHO IOJHBIC
3HaHUA, 10 CYTH BEPHOE MMOHHMAaHHE
BOIPOCOB, B IIEJIOM IIPaBHIIbHBIC
OTBETHl HA  BOIPOCHL,  HAIUYHE
HETOYHOCTEH, HEeOpexKHOE
odopmieHmne

16-17

oOIue  3HAHUSI,  HEJOCTATOYHOE
IOHMMAaHHE CYTH BOIIPOCOB, HAJIMYUE
OOJBIIOr0  YMCJIA  HETOYHOCTEW,
HeOpekHOe oopMmieHre

13-15

Xopouio
(mocraTovHbBIN
YPOBEHb JIOCTUKCHUS
pe3yabTaToOB
00y4deHus)

OTHOCUTENBbHBIC 3HAHUSA, HAIAYUE
omunOoK, HeOpexkHoe oopmiIeHHE

10-12

MMOBEPXHOCTHBIE  3HAHUS, HAJIAYHE
IrpyOBIX OIMIMOOK, OTCYTCTBHUE JIOTHKHU
W3JI0KCHUSI MaTepuasa

7-9

VY 10BI€TBOPUTENHHO
(mpuemiembIit
YPOBEHb TOCTHXKEHUS
pe3ynbTaToB
00y4deHus)

0O0JIBIIIOE
OIHOO0K,
A3JI0KEHUS

HEMOHUMaHue CyTH,
KOJINYECTBO rpyOBIX
OTCYTCTBHE  JIOTMKH

HeynoBneTBopuTensHO
(HEIOCTATOYHBIHN
YPOBEHbB JIOCTUKCHUS




MaTepHaHa PE3yIbTAaTOB
10. |He [aH OTBET Ha IIOCTaBJICHHBIC 1-3 0byuenns)
BOIIPOCHI
11. | orcyTcTBUE OTBETa, JaH OTBET Ha
JIPYTUe BOMPOCHI, CIIUCHIBAHUE B XOJIE
BBITIOJIHEHUSI PAaOOTHI, HaJIU4YME Ha
paboyeM MecTe TEXHUYECKUX CPEJICTB,
B TOM 4HCJie TesedoHa
1) KPUTEPUU U IKAJIA OHEHUBAHUS HA 3AYETE
Ne Kpumepuu ouenusanusn Illkana oyenok
n/n Konuuecmeo Ouenka
oannos
1. JlaH TodHBINA, B JIOTMYECKOW MOCIEA0BATEILHOCTH 10-20 3auTeHo
pPa3BEpHYTHII OTBET HA MOCTABJICHHBIN BOIPOC, IIe (mocraTovHBIN
O6y‘-IElIOHIPII>iC5[ MMpOACMOHCTPHUPOBAJI 3HAHUC YPOBCHDb
JUCIUIIIMHBEI B TOJHOM  00beMe  ydeOHOM IOOCTIDKEHUSA
nmporpaMmsbl, JOCTATOYHO FJ'Iy60K0 OCMBICJIINBACT PE3YIbTAaTOB
JUCLMIUIMHY, CAMOCTOSITEIBHO W HCUYEpIIBIBAIOLIE 00ydJeHust)

OTBCYACT HA JOIMOJHHUTCIIBHBIC BOIIPOCHI, IPUBOAUT
COOCTBEHHBIE  TMPUMEPHI IO npoOemMaTHKe
MOCTaBJICHHOTO BOIPOCA, P TPEATIOKEHHBIC
MPaKTUYECKHE 3aaHus 03 OmMOO0K.

JlaH pa3BepHYTHI OTBET Ha MOCTABJICHHBIN BOIMPOC,
riae CTYJEHT J€MOHCTPHUPYET 3HAHUA,
MPUOOpPETEHHBIE HA 3aHATHIX, a TaKXKe MOJydeHHbIE
MOCPEJICTBOM H3Y4YEHUS O0S3aTeNbHBIX YU4EeOHBIX
MaTepHuajgoB MO Kypcy, JaeT apryMEeHTHPOBAHHbBIE
OTBETHI, MPUBOAUT IPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE BIAJCHHE MOHOJOTHYECKOW pedblo,
JIOTUYHOCTH M TOCJIEI0BATENBbHOCTh 0TBeTa. O1HAKO
JOMyCKaeTcsi HETOYHOCTh B OTBeTe.  Permmn
MIPEII0KEHHBIE MPAKTHYECKHE 3aaHus c
HEOOJIBIIMMH HETOUHOCTSIMH.

JlaH OTBeT, CBUAETEILCTBYIOIIMH B OCHOBHOM O
3HQHUM  TIPOLECCOB  M3y4aeMOW  JUCLMUIUIMHEI,
OTIMYAIOUIMICS ~ HEAOCTaTOYHOW  TIIyOMHOW W
MOJIHOTOM PACKPBITUS TEMBbI, 3HAHUEM OCHOBHBIX
BOIPOCOB  TeOpHH, caabo  chopMUPOBAHHBIMU

HaBBIKaMH aHaJu3a HBJ'IeHPIfI, mponeccos,
HEAOCTATOYHBIM YMEHUEM JaBaThb
APTYMCHTUPOBAHHBIC OTBCTHI U ITPUBOAUTD ITPUMCPHI,
HCAOCTATOYHO cB00O JHBIM BJIaACHUCM
MOHOJIOTMYECKOM pC€YbtO, JJOTUYHOCTBIO )51
OCIICA0BATCIIbHOCTBIO OTBCTA. ﬂO IMyCKacTCA

HECKOJIBKO OIIIMOOK B COZACPIKAHUHU OTBCTA U pCIICHUUN
MPAKTUYCCKUX 3aJIaHuUi.




Jlan OTBeT, KOTOpBIM COACPKUT PAL CEPbE3HBIX
HETOYHOCTEH, oOHapyXKMBAIOIIU I HE3HAHUE
MPOILIECCOB ~ M3y4aeMOW TpPeaMETHOW  oOacTw,
OTIMYAIOMIMNACS HETJTYyOOKUM pPAaCKpPBITUEM TEMBI,
HE3HaHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(OPMHUPOBAHHBIMU HAaBBIKAMH aHAJM3a SBJICHUM,
IIPOLIECCOB, HEYMEHUEM J1aBaTh apryMEHTUPOBAHHbBIC
OTBETHI, CJIa0BIM  BIJIAZICHUEM MOHOJIOTHYECKOU
peuslo, OTCYTCTBHEM JIOTHYHOCTH u
IIOCJIEA0BATEIBHOCTA.  BBIBOABI  ITOBEPXHOCTHBI.
Pemrenne npakTuyeckux 3alaHUi HE BBIIIOJIHEHO, T.€.
CTYIEHT He ClIOCOOEH OTBETUTH Ha BOIIPOCHI AAXKeE MIPU
JOTIOJTHATEIbHBIX HaBOAIUX BOIIPOCAX
IpenoaaBaTesl.

0-9 He 3aureno

(HEIOCTATOYHBIH
YpOBEHb
JOCTHIKEHUS
pe3yJabTaTOB
00y4eHust)

E) KPUTEPUA N HIKAJIA OHEHUBAHUSA HA
ANPODOEPEHIIMPOBAHHOM 3AYETE

No
n/n

Kpumepuu ouenueanusn

IlIkana OUCHOK

oannoe

Konuuecmeo Ouenka

Han TIOJTHEIH, B JIOTHYECKOU 10-20
MOCJIEI0OBATEIbHOCTH Pa3BEPHYTHIA OTBET
Ha MOCTAaBJIEHHBIN BOIIPOC, rae
00yJaroIIUIiCsl TPOJIEMOHCTPUPOBAJI 3HAHNE
JTUCIUIIIMHBI B TOJHOM oOBeMe ydeOHOMH
MIPOTPaMMBHI, JOCTATOYHO rIyOOKO
OCMBICIIMBACT TUCITUTUIAHY,
CaMOCTOSTEILHO H HCYEPITHIBAOIIIC
OTBEYACT Ha JOMOJIHUTEIbHBIC BOIPOCHI,
MPUBOJUT COOCTBEHHBIC MPUMEPHI  TIO
nmpoOJieMaTUKE TIOCTABIGHHOTO BOIPOCa,
pemmia  MPEeIIOKEHHBIE — MPAKTHYECKUE
3a7aHus 0e3 OIINOOK.

Jlan pa3BepHYTHI OTBET Ha MOCTaBJICHHBIN
BONIPOC, TJ€ CTYAGHT JEMOHCTPUPYET
3HAHMSI, MPUOOPETEHHbIE HA 3aHATUAX, a
TaKXKe MOJy4YeHHbIE MTOCPEACTBOM U3YUEHUs
00s3aTeNbHBIX Y4EOHBIX MAaTEepPHAIOB IO
Kypcy, NaeT apryMEHTHpPOBAaHHBIE OTBETHI,
MIPUBOJUT IIPUMEPBI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJAJIEHUE MOHOJOTHYECKOM
peYbIO, JOTUYHOCTh U MOCIIEI0BATEIBHOCTh
oTtBeTa. OJHAKO JTOMYCKAEeTCs] HETOYHOCTh B
OTBETE. Pemmn MPEeAJIOKEHHbBIE
MpPaKTUYEeCKHE 3aJaHusl C HEOOJBITUMU
HETOYHOCTSIMH.

JlaH  OTBET, CBHUJETEIBCTBYKOLIMA B
OCHOBHOM O 3HAaHMM IIPOLIECCOB U3y4aeMOU
JUCLUIIIIUHBI, OTJIMYAOLIANCSA
HEJIOCTATOYHOW TJIyOMHOW M TOJHOTOU

OTnuyHO (3a4TEHO)
(BBICOKHI YPOBEHB
JOCTH)KCHUS Pe3yIbTaTOB
00yJCHMS)

Xoportio (3a4TeHO)
(tocTaTOYHBIN YPOBCHb
JOCTH)KCHUS Pe3yIbTaTOB
00y4deHus)

Y 10BAETBOPUTENIBHO
(3auTeHO)
(mpuemiieMblii ypOBEHb
JIOCTHKEHHS PE3yJIbTAaTOB




pPacKphITUST TEMbI, 3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, ciabo
c(OPMHUPOBAHHBIMKA HaBBIKAMU  aHaJU3a
SBJICHUH,  TPOLIECCOB,  HEAOCTATOYHBIM
YMEHUEM  JlaBaTh  apryMEHTHUPOBaHHbBIC
OTBETHI " MIPUBO/IUTH IPUMEPBHI,
HE/JIOCTaTOYHO  CBOOOJHBIM  BIIAJICHUEM
MOHOJIOTUYECKOH PEUbl0, JOTHYHOCTHIO M
MOCIIEIOBATEILHOCTHIO OTBeTA.
JlomyckaeTcsi  HECKOJIbKO  OIIMOOK B
COJIepKaHUN OTBETa " pereHnH
MIPAKTHYECKUX 3aJIaHUMN.

00y4eHMS)

Jlan OTBeT, KOTOpPBIA COJCPKUT Psia
CEpPBE3HBIX HETOYHOCTEN,
OOHApY)KMUBAIONIUK HE3HAHHWE TIPOIECCOB
Hn3y4aeMoun MpeAMETHOM obnactu,
OTJIMYAIOIIUNACS HETITYOOKUM PaCKpPBITHEM
TEMbI, HE3HAaHHWEM OCHOBHBIX BOIPOCOB
TeOpuH, HeCcHOPMHUPOBAHHBIMUA HABBIKAMHU
aHaJlM3a SIBJICHUM, MPOIIECCOB, HEYyMEHUEM
JaBaTb  apTyYMEHTUPOBAHHBIE  OTBETHI,
ciabblM  BJIAZICHUEM  MOHOJIOTUYECKOM
pedblo, OTCYTCTBUEM  JIOTHYHOCTH |
MOCJIEIOBATELHOCTH. Br1BoibI
MOBEPXHOCTHHI. PelieHne npakTUyecKux
3aJlaHUil HE BBINIOJHEHO, T.€. CTYAEHT He
CIOCOOEH OTBETUTh HA BOIPOCHI Jaxe MpH
NOTIOTHUTEIBHBIX ~HABOJALIMX BOIpOCax
MIpernoiaBaTes.

0-9

HeynosnerBopurenbHO

(He 3a4TeHO)

(HemocTaTOYHBINA YPOBEHD
JOCTIKEHUS Pe3yJIbTaTOB

00yueHus)

K) KPUTEPUU U IKAJIA ONEHNBAHUSA HA DK3AMEHE

No
n/n

Kpumepuu ouenueanusn

HlIkana ouernok

Konuuecmeo
oannoe

Ouenka

Jan MOJIHBIHN, B JIOTHYECKOM
MOCJIEIOBATENIFHOCTH Pa3BEPHYTHIH OTBET HA
MOCTABJICHHBIM BOMPOC, TAe oOyuarouuiics
MPOJAEMOHCTPUPOBAJI 3HAHHUE JUCIUILUIMHBI B
nojHoM  oObeme  y4eOHOHl  mpOoTrpamMMBblI,
JOCTaTOYHO ri1yooKo OCMBICIIHBAET
JTUCIUTLIAHY, CaMOCTOSITENILHO u
MCYEpIBIBAIOIIE OTBEYAET HA JOTIOTHUTENbHBIE
BOMPOCHI, TPHUBOJUT COOCTBEHHBIE MPHUMEPHI
Mo MpoOJieMaThKe MOCTAaBIEHHOTO BOIPOCaA,
PEIIIT IPEIOKEHHbBIE MPAKTUYECKUE 3aJaHUS
6e3 oImooK.

24-30

OTnuyHO (BBICOKHIA
YPOBEHb JIOCTUKCHUS
pe3yabTaToB
00y4deHus)

JlaH pa3BepHYTBIM OTBET Ha IIOCTABJICHHBIN
BOIIPOC, TJl¢ CTYACHT NEMOHCTPUPYET 3HAHUS,
npuoOpeTeHHble Ha 3aHATHAX, a TaKke
MIOJTYYCHHBIE IIOCPENCTBOM U3Y4YCHUS

17-23

Xopo1o
(mocraTovHbBIN
YPOBEHb JIOCTHKCHUS
pe3yJIbTaTOB




00s13aTeNIbHBIX y4eOHBIX MAaTEPHAJIOB 10 KYpCY, 00yueHus)
JaeT apryMEHTHPOBAHHBIC OTBETHI, MPUBOJIUT
MpUMEpHI, B OTBETE MPUCYTCTBYET CBOOOIHOE
BJIaJICHHE MOHOJIOTUYECKOM peuslo,
JOTHYHOCTh W TOCIIEI0BATEILHOCTh OTBETA.
OpHako JOMyCKaeTcs HETOYHOCTh B OTBETE.
Pemmn mpeiokeHHbIe IPaKTHYECKUE 3aJaHUs
¢ HEOOJIBIIUMHI HETOYHOCTSIMH.

3. JlaH OTBeT, CBUAETENBCTBYIOIINIA B OCHOBHOM 10-16 Y 10BIIETBOPUTEITBHO
0 3HAHMU IIPOLIECCOB U3y4aeMOM JUCLUIUIMHBIL, (mpuemnemblit
OTJIMYAIOIIMKCA HEJOCTaTOYHOM TIIyOMHOU U YPOBEHb JIOCTHKECHUA
IIOJJTHOTOM  PACKPBITHS ~ TE€MBI, 3HAaHHUEM pe3ynbTaToOB
OCHOBHBIX  BOINPOCOB  Teopuu,  ciabo 00yueHus)
chOpMHUPOBAaHHBIMU ~ HaBbIKAMU  aHalu3a
SIBJICHUH, IIPOLIECCOB, HEJI0CTATOYHBIM

YMCHHUEM OaBaThb apTyYMCHTHPOBAHHBIC OTBCTHI
A IPUBOJUTH  IIPUMEPBI, HEIOCTATOYHO
CBOOOIHBIM  BJIAAEHUEM  MOHOJIOTUYECKON
peublo, JOTHYHOCTbHIO U MOCIIEI0BATEILHOCTHIO
oTBeTa. JlOMmyCcKaeTcsi HECKOJBKO OIIMOOK B
COJCPIKaHNU OTBETA U PCIICHHUU TPAKTUYCCKHUX

3aJJaHUH.

4. | JlaH OTBET, KOTOPBII COAEPKUT PSiJ CEPHE3HBIX 0-9 HeynosnerBopurenbHO
HETOYHOCTEH, OOHApYKMBAIOIIUA HE3HAHWE (HemOCTaTOYHBIN
MPOIIECCOB M3Y4aeMOW MPEeIMETHOW 00J1acTH, YPOBEHb JIOCTHKECHUS
OTJIMYAIOIIMKCA  HErNIyOOKUM  pacKpbITHEM pe3yabTaToB
TEMbI, HE3HAaHHEM OCHOBHBIX BOIIPOCOB 00yJCHMS)

TeOpuu, Hec(HOPMHUPOBAHHBIMU  HABBIKAMH
aHaJM3a SBJIEHUI, MPOLECCOB, HEYMEHUEM
JaBaTh apryMEHTHPOBAHHBIE OTBETHI, CIa0BIM

BJIaACHHUCM MOHOJIOTHYECKOH Pp€4bIo,
OTCYTCTBUEM JJOTHYHOCTH u
IIO0CICA0BATCIIBHOCTH. BBIBOI[BI

ITOBCPXHOCTHBI. Pemenne IMPAKTUYCCKUX
SaHaHI/Iﬁ HC BBIIIOJHCHO, T.C. CTYIACHT HC
CIIOCOOEH OTBETHUTL Ha BOIIPOCHI JAXKC IIpU
JOITOJIHUTCIIBbHBIX HaBOJALIIMX BOIIpOCax
IIPCIIoAaBaTeCIiAd.

II1. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIN NHBIE
MATEPHAJIbI, HEOBXOJAUMBIE JJIs1 OHEHKU PE3YJIBTATOB
OCBOEHUSA JNCHUIIJIMHBI, XAPAKTEPU3YIOILIUX 3TAIIbI
®OPMUPOBAHUS KOMIIETEHIIMHA B MIPOLIECCE OCBOEHUS
OBPA3OBATEJILHON MIPOI'PAMMBI

3.1. TunoBbIe KOHTPOJIbHBbIE 32JJAHUSA
JAJIS TEKYLIEr0 KOHTPOJISl YCIIeBAaeMOCTH 00Y4arInXCs
Tema 1.1 Yucaa u Bpiuncienusi . IIpoueHTHbIe BbIYUCICHUSA. Y PAaBHEHUS U

HEPpaBCHCTBA



(33-23)2-13
1. Berumcours: ——5—5F—
2_73_(5 32 3 3
2. Bpruucaurs: 3; + 1E(8§ — 15)
(7-6,35):6,5+9,9
3. Borunciaurts: 5 169
(1,2:36+1,2:0,25-1):=—
16~ 24
4. Haiitu HOJl u HOK cnenyromux gucen:
a)248 u 362;
0)54 u 39.
5. Haittu HOJ] u HOK cnenyromux yucen:
a)128 u 250;
0)45 u 87.

o

Boranciuts HOJI(48;56) +HOK(48;56)

7. B marazun npusesnu 300 xocTioMoB. 15% u3 Hux OpakoBaHHbIX. HailTu
YKCJI0 OpaKOBAHHBIX KOCTIOMOB.

8. ABTO3aB0j 32 HeKOTOpoe BpeMs BoimycTui 17350 mammn. U3 vux 35% -
I'PY30BBI€ MAIIMHBI, OCTAJIbHBIC — JIETKOBBIE. CKOJIBKO TPY30BBIX MAITUH
OBLIO TTPOU3BEICHO?

9. OOysHas ¢adpuka BeimycTmiia 15370 nap o6ysu. 13 nux 45% - gerckue
Ty, 25% - My*)ckas 00yBb, OCTaBIIAsCS YACTh — CHIOPTUBHAS 00YBb.
CKoJIbKO TIap CIOPTUBHOM 00yBH mpounsBena padpuxa?

10. 3aacanbrupoBanun  83% JOpPOrd, IOCIEe  4Yero  OCTajoCh
3aacanbTupoBath 51km. Haitnure qnmunHy Beeit qoporu?

11. 3a cTupanpHyIO MallMHY U €€ yCTaHOBKY 3aruiaTmin 7840 pyo.

CroumocTtb yctaHoBKHU 12% OT cTouMOCcTH MaluHbl. CKOJIBKO CTOUT

CTUpajibHasi MaliuHa?

12.Pemmnre nepaserncrao x% — 2x — 8 <0.

a) [-2;4]  6) (-o0; - 2] U [4; +o0) B) (-2; 4) 1) (-00; - 2) U (4; +o0)
13.Pemmre KBagpaTHoe ypaBHeHHe x>- 11x + 30 =0:
aA)x1=3;%x2=7, 0) X1 =15; X2 = -6; B) X1 = -5; X2 = 6; r)X1=15; X2 =06.

14 . Pemnte nuHeitHOe HEpaBEeHCTBO 5x—10>0:
a) (-00;-2); 0) (2;+©); B) HET penicHus r) (0;2)

Tema 1.2. Pemmenne 3aga4. BxogHoii KOHTpoJIb

1. Packpoiite (popMyiy COKpaIIEHHOTO YMHOKeHHs a2-h?:
A) a%-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; T) (a-b)(a-b)

2. Mnowaab TpeyroabHUKa BbluMCAAETCA No bopmyne:

A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.



105,

3. Kakoe W3 CIeAYIOLINX YHCEI 3aKI0YeH0 MeX Ty dncaamu 17 u 8
A)0.4: B)0,5; B) 0,6: T) 0,7

4. OaHbl rpadumkn dyHKUMA. Kakas dopmyna cooTBeTCTBYET rpadumKy 3):

1) 2) 3)

M
L

o] 1\ ol 1 : ol 1

9

x—6 _ .2 = ——
By = 8L Ty ys,

1
y==

A) 2

Mpu ebinonHeHuu 3adaHuli 5-8 3anuwume xo0 peweHus U nosay4vyeHHsili omeem.

1 11

5. Beruncnare 2 D

6. Pemnre ypaBHeHue X°-7X+10=0. Ecnu ypaBHeHHE mMeeT Gojee OJHOro
KOpHsI, B OTBET 3aIIMIINTE MEHBIINHN U3 KOPHEM.

7. 1lnomanb 3eMellb KPECThIHCKOTO XO3SIMCTBA, OTBEACHHAS O]l MOCAJKY
KYCTapHUKOB W IIBETHHUKOB, COCTaBJsieT 24Tra U paclnpenesicHa MEXIy HHUMHU B
oTHomIeHUHU 5:3. CKOJIBKO T€KTapOB 3aHUMAIOT [IBETHUKH ?

8. Boicora BH napamnenorpamma ABCD nenut ero ctopony AD Ha oTpe3ku
AH =2 u HD = 32. JIuaronans napamuienorpamma BD pasna 40. Halinure miomanb

napajieJIorpamma.
Tema 2.1 Pemienne 3agau. [IpsiMblie ¥ IJIOCKOCTH, KOOPAMHATHI U BEKTOPHI B

MPOCTPAHCTBE

1. Kak BBITIOTHAIOTCS JIMHEHHBIC OTlepaliuy HaJl BekTopamu? KakoBbl CBOMCTBa
ATHUX ONepanui?

2. Kakue BekTOpa Ha3bBIBAIOTCS JIMHEHMHO 3aBUCHMBIMH, a KakKu€ JIMHEWHO
HE3aBUCUMBIMU ?



10.

11.

12.

13.

14.

15.

16.

17.

18.

Uto Takoe 6a3zuc? Kakue BeKTOphl 00pa3yroT 0a3uc Ha MIOCKOCTH U B
IIPOCTPAHCTBE?

Kaxoii 0a3uc Ha3pIBalOT OpPTOHOPMUPOBAHHBIM?
YT0 Takoe KOOpAWHATHI BEKTOpA?

UTo Ha3bIBaeTCs CKAISIPHBIM MPOU3BEICHHEM BeKTOpOoB? KakoBbI €ro
cBoMctBa? Jlns pemieHus Kakux 3aJad M KaK OHO MOXET OBITh
UCIIOJIb30BAHO?

Uto Ha3bIBaeTCsi BEKTOPHBIM MPOU3BeAeHUEM BeKTOpoB? KakoBbl ero
cBorictBa? Jlns pemieHMs Kakux 3aJad M KaK OHO MOXET OBITh
KCITOJIL30BAHO?

Uto Ha3bIBaeTCs CMEIIAaHHBIM TpoM3BeJcHUEM BEeKTOpoB? KakoBbI ero
cBoictBa? [l pemnieHMs Kakux 3aJad M KaK OHO MOXET OBITh
HUCITOJIL30BAHO?

3anumMTe B BEKTOPHOM M KOOpJAMHATHOM  (opmax  yCIoBUS
KOJUIMHEAPHOCTH, OPTOTOHAJIIBHOCTH U KOMIIJIAHAPHOCTH BEKTOPOB.

[Ipsimast TMHUS HA TUIOCKOCTH, €€ o0lliee ypaBHEHHE

[ToHsATHE HOPMAIBHOTO ¥ HAIIPABIISIONIETO BEKTOPOB MPSIMOU Ha TIOCKOCTH,
yII0BOTO KO3 dhuimeHTa.

Paznuunbie BuIBl ypaBHEHUW TIPAMOM M TEOMETPUUYECKHM  CMBICT
napaMeTpoB ypaBHEHHUS.

Yron Mexay NpsIMbIMH. Y CJIOBUSI NTAPAIIIEIIBHOCTH U MEPIEHIUKYISIPHOCTH
IPSIMBIX HA IUIOCKOCTH B CIy4ae Pa3jIMYHbIX BUAOB YPABHEHUN MPSIMBIX.

®opmyra pacCTOSIHUS OT TOUKHU JO HPSIMOIl Ha TIIIOCKOCTH ?

3anumuTe pa3’auvHble BHUAbBl YPAaBHEHHH IUIOCKOCTH B MPOCTPAHCTBE M
MOSICHUTE CMBICII IAPAMETPOB, BXOISIINX B YPABHEHUS.

Kak omnpenensiercss B3auMHOE pacloOIOXKEHHE IJIOCKOCTe? 3anmuuiure
YCJIOBUS NTAPAJUICIbHOCTU U MEPIICHANKYISIPHOCTH TIOCKOCTEH.

Kak Boruucnsercs pacCTOAHNEC OT TOYKH 0 IUIOCKOCTH ?

3anuIInTe pa3Iu4HblE BUAbl YPABHEHHUU MNPSIMOM B NPOCTPAHCTBE H
MOSICHUTE CMBICJI TAPAMETPOB, BXOASIIMX B YPABHEHHS.



19. Kak onpenenuTs B3aMMHOE PacnoJIOKEHNUE MPSIMBIX B IIPOCTPAHCTBE?
20. Kak BpIuncIsIeTCS paCCTOSIHUE OT TOYKH 10 MIPSMOM B IIPOCTPAHCTBE?
21. Kak onpenenuTs B3auMHOE PaCIIOJIOKEHHUE IPSIMOM U IIIIOCKOCTH ?

22. Kak HaxoguTCsl TOUYKa MEPECEUCHHS IPSIMOM U TIIIOCKOCTH ?

BapuanTt 1

1) A u B — TouKH, pacmosoKeHHbIE 10 OJJHY CTOPOHY OT 1iockoctu o ; AC u BD — neprieHqukysipsl Ha
3TY IJIOCKOCTH;

AC =19 cm, BD =10 cMm, CD = 12 cMm. Beruucnuts paccrosHue Mex ity Toukamu A u B.

2) B paBHoOeapenHoM TpeyronbHrke ABC ocroBanue BC paBHo 12 cm, 6okoBasi cropona — 10 cm. U3
BepmuHBI A mipoBeneH orpe3ok AD = 15 cm, nepnenaukyssipubnii mockoctn ABC. Haiiti paccrosiaue
ot Touku D no croponst BC.

Bapuanr 2

1) A u B — TouKH, pacrosIoKeHHbIE 110 OJJHY CTOPOHY OT Tutockoctu o ; AC u BD — neprienaukyspsl Ha
3TY IJIOCKOCTH;

AC =27 cMm, BD =15 cM, AB = 20 cM. Beruuciuth paccrosaue Mmexay toukamu C u D.

2) Otpesok mmHOM 10 cM mmepecekaer MIOCKOCTh; KOHIBI €r0 HaXOATCSA HA PACCTOSHHM 3 CM M 2 CM OT
TUIOCKOCTH. HalfTH yron Mexy JaHHBIM OTPE3KOM U TUIOCKOCTBIO

Bapuanr 1

1) [Hano: A (-3; 4; 1), B (5; -2; -3).
Haiitu:
a) HY oTpe3ka AB;

—_—

AEB.
0) KOOpPIMHATHI BEKTOpa ;
B) KOOPJIMHATHI CEpeANHBI 0Tpe3ka AB;

2) A(-3; m; 5), B(2;-2;-5), C(x; 0; 0) — cepeauna orpeska AB. Haiitu x,m —?
3) =31 _5J1 k- KoopauHatsl BekTOpa @9

4 d=mi+3t+4k bogism/ 78 & L5 Harum-2

5) #{1;2;4}2{1,105) F &2

6) Hauo: A(1; 1; 0), B(3; -1; 0), C(4; -1; 2), D(0; 1; 0).

Haiigute yron mexny npsameivu AB u CD.

Bapuant 2

1) [Hano: A (-1; 2; 2), B(1; 0; 4).
Haiitu:



a) JuIHY oTpe3ka AB;

e

AB,
0) KoopAMHATHI BEKTOpa ~
B) KOOPIMHATHI CEPeNHbI 0Tpe3ka AB;
2) A(-2; m; 5), B(3;-4;-5), C(x; 0; 0) — cepeauna otpe3ka AB. Haittu X,m —?
3) =5 i+7d 0k KoopauHaTe Bektopa & ?
4 @=mi+2J 45k bogiim/ 7k & L5 Hajium-2
5) @{-1;12;4} ¥ {10;1;5}. @ & 2

6) Hano: A(2;2;0), B(3; -1; 0), C(2; -1; 4), D(0; 1; 0).
Haiigure yron mexnay npsmeivu AB u CD.

Tema Tpuronomerpuyeckue pyHKIUMH YHCI0BOI0 apryMeHTa
3ananue 1.0TBeTHTH HA NIepeYeHb BONPOCOB 110 TeMe

1. Yro Takoe yron B 1 paauan?

2. JlaliTe orpezielieHHe CUHYCa U KOCHHYCa YUCla .

3. [aiiTe onpejenenre TaHreHCa U KOTAHT€HCA YUCIIa .

4. Kak 3aBucsT 3Haku sina, cos a,tg @, ctg @ OT TOro, B Kakoi KOOPAMHATHON

YEeTBEPTH JICKUT ToUKa P, ?

5. [aiiTe onpenenenrie PyHKIUU Y = Sin X U MEPEYUCIUTE €€ CBONCTBRA.

6. Jlaiite onpeneneHre GyHKUUU Y = COS X U NIEPEUNCIIUTE €€ CBOWCTBA.

7. [laiite onpeneneHue GyHKUUU Y = tg X U NEPEUUCIIUTE €€ CBONCTBA.

8. laiite onpenenenue GyHKIUU Y = Cctg X U NEPEUUCIINTE €€ CBONCTBA.
3ananue 2. 3aga4u no teme

1. Haiinute paguyc OKpyKHOCTH, €CJIM €€ LEHTPAJIBHBIN yroi B 1 pannan

ONMPAETCS HA AYTY JUIMHOU 3 CM.

. Beipazure B paauanHoil Mepe BeIuduHy yriia B 240°.

o 51
. BeIpazure B rpalyCHOM ME€pE BEJIMYMHY YyIJja B ~5 paAuaH.
o . T
. HalimnTe ynciioBoe 3Ha4€HUE BBIPAKECHUS Sin > + cos 0.
o T . T
. HalimuTe ynciioBoe 3Ha4€HHUE BBIPAXKEHUS COS 3 Sin " + cos .

. 4
. Hanpgure ctga, ecmu tga = — pt

. 5 & o
. I3BecTHO, UTO Sin @ = 5 < a < m. Haliipure 3Ha4eHne Cos «.

. Vrpoctute Boipaxkenue cos* a — sin* a + sin? a.
. [IpesicTaBbTe B BUjiE IPOU3BEICHNS ABYX TPHTOHOMETPHUECKUX ()yHKIIHIA

O©o0o N O O & WM

1
BBIPKEHNE — — (cos 5a — cos ).

10. UszBecTHO, uTO Sina = a,cosa = b,sin § = ¢, cos f = d. Haiinure 3HaueHHE

sin(a — ).

11. U3BectHO, uTO Sina = 0,8, cos ¢ = —0,6. Haligure 3Hauenus sin 2a, cos 2a.
o 2 a
12. N3BectHO, uTO cos @ = 0,2. Halinure 3HaueHue Sin e

13. Yaopocture Beipaxkerue cos(mr — a) - tg (g +p )

14. HaliquTe 3Ha4eHUE CUHYCA yTila @, U300paKEHHOT0 HA PUCYHKE.



08 0/1 %

15. Haligute KOOpAUHATHI TOUYKU P_ = €TUHUYHON OKPY>KHOCTH.
3

. 5T
16. CpaBHuTe c HyneM 3HaueHHUe BbIpaxkeHusa A, eciu A = sin — - ctg 6.

17. Haiinure 3HaueHuE BBIPAXKEHUS Sin (— g) + tg (— %)

o 51 .
18. HaiiuTe ynucioBOE 3HaUYECHUE BBIPAKECHUS COS ry + sin 11m.

19. N3zo0pazure cxemaTudecku rpaduk GyHKIUU Y = Ctg X Ha MPOMEXKYTKE
[—m; 7).

Tema OcHOBHBIE cBOMCTBA QyHKIMH
3ananue 1.0TBeTHTH HA NIepPeYeHb BONPOCOB MO TeMe
1. Yro Takoe uucnoBast GyHKIus, €€ 00JacTh ONpeaesieHns U 00J1acTh 3HaYeHUN?
2. Yrto Takoe rpaduk QpyHKIIUU?
3. Chopmynupyiite onpeaeneHue GyHKIIMU Bo3pacTaroniei (yObIBaromiei) Ha
MHOXkeCTBE P.
4. JladiTe onpenereHre TOYKM MaKCUMyMa, TOYKH MUHUMYMa. YTo Takoe
AKCTpEMYM (YHKITUHU?
5. Kakue 3amaum pemaroTcst npu ucciaea0BaHUN (PYHKITHH?
6. [laiite onpeaeneHue 4eTHOM 1 HeUeTHOU QyHKIMM. Kakum cBoficTBOM
obnanarT ux rpaduku’?
7. Yto Takoe mepuoanueckast GyHKIs, mepuo] GyHKIUU ?
3ananue 2. 3aga4u no teme

1. Haiimure 3nauenne ¢pyukiun f(x) = —3 cos (x + %) B TOYKE X( = %.

2. Haiinure obmacte onpenencaus pyukiuu f(x) = 1 + tgx.
2

3. Haiimute o6nacTh 3Ha4eHUN QyHKIIUN Y = o

4. Tloctpoiite scku3 rpaduka GyHKIUU y = x2 — 3.
5. Ycranosure, ¢pynkuus f(x) = x? sinx + x sABnseTcs: a) 4eTHOIL; 6) HEUETHOI;
B) HU YETHOM, HU HEUETHOM.

o o o X
6. HaliguTe HanMeHbIIHI TOTOKUTEIBHBIN Tiepuo GyHKIUN Yy = 2 tg +

7. Ha pucynke n3o0paxen rpaduk pyHriun y = f(x).

—u

o1 x




Haiigure: a) npoMexXyTKH BO3pacTaHUsl PyHKIUU; O0) MPOMEXYTKH YObIBAaHUS
(yHKIMYU; B) TOUKH MakcUMyMa (QyHKIIMH; ') TOUKHA MUHUMYyMa (YHKIUU; 1)
MaKCUMYMBbI () YHKIIMH; €) MUHUMYMBbI QYHKIUU; K) HYJIU QYHKIUU; 3)
MIPOMEKYTKU 3HAKOTIOCTOSHCTBA.

8. HaiiiuTe mpoMesKyTKH BO3pacTaHus U yObIBaHus GYHKIUU Y = — X2 + 4x.
9. HaiiguTe TOYKM MakcuMyMa ¥ TOYKM MUHUMyMa QyHKIMHA Y = 2 cosx + 1.
10. CpaBHuTe uncna:

. 3 . 9w
a) sin—-u sin~==; 0) ctg2 u ctg 3.
11. Haligute 06sacTh onpeaesaeHus u 001acTh 3HaUeHU N (QYHKIUU:
a)y = —tgx; 0) y = cos2x + 3.
12. 3amenuTe BhIpaKEHUE PAaBHBIM €My 3HAUEHUEM TOM e TPUTOHOMETPHUYECKOMN
(GYHKIMY C HAUMEHBIIIUM TOJIOKUTEIBHBIM apryMEHTOM:

137 . 197
a) ctg—; 0) sin (— —)
4 8
13. KoopauHata JIBHKYIIIETOCS TeJIa U3MEHSAETCS BO BPEMEHH (BBIPAKCHHOM B

CeKyH1ax) 1o 3akony x(t) = 5 cos (Snt + %) Haiinure nmepron Konebanuii Tena.

Tema PemieHne TPMrOHOMETPHYECKMX YPABHEHUN M HEPABEHCTB
3ananue 1.0TBeTUTH HA NePeYeHb BONMPOCOB MO TeMe
1. ChopmynupyiiTe TeopeMy 0 KOpHE.
2. ChopMynupyiiTe ornpeesieHne apkcunyca yncia. Jljis Kakux 4yucen orpeaesieH
apKCUHycC?
3. ChopmynupyiiTe onpeeneHne apkKkocuHyca yucia. s kakux gucen
omnpeaeseH apKKOCUHYC?
4. Chopmymnupyiite onpeereHne apkTaHreHca anucia. J{s kakux gucen
OmpeAesIeH apKTaHTeHC?
5. ChopmynupyiiTe onpezeneHne apkKoTanrenca yucia. st kakux yucen
ONpeIeNIEH apKKOTaHTeHC ?
6. 3anummre GOpMyITBI 7151 PEIICHUS MPOCTEUIIINX TPUTOHOMETPUIECKUX
yYpaBHEHUU: Sin X = a,cosx = a,tgx = a.
3aganue 2. 3agaum no TemMe
. V3
1. Beruucnute arcsin Py
2. Beraucnute arccos 0.
1
3. Berancnure arct (— —).
8\T
4. Beruucnute arcctg 1.
o . Y3
5. Haiiute BhIpaXkeHHs, He MMEIOIME CMbICIa: arccos V3, arcsin (— Z) ,
T
arctg 16, arccos o
6. Pemute ypaBHeHuUe:
: V5
a)tgx = 21; 0) sinx =25 B) cosx = 0,9.
/. Peminte ypaBHEHHUE:



a) cosx = 0; 0) ctgx = 0; B) sinx = —1.
8. Pemnte ypaBHeHue:

a)sinx = — \/;; 6) tgx = —V/3; B) cosx=%.
9. Pemnte ypaBHeHue cos 3x = —1.

10. HailiquTe MHOXECTBO 3HAUCHUH t, yIOBIETBOPSIOIINX HEPABEHCTBY Sin t <

V3
— = ¥ IPUHAICKAIUX POMEKYTKY [—m; 0].

Tema IlpousBoaHas GyHKUIMHU
3ananue 1.0TBeTHTH HA NIepeYeHb BONPOCOB 10 TeMe
1. Yro Takoe mpupalleHue apryMeHTa u npupaiieHue GyHKuuu?
2. ChopMynupyiiTe ornpeesieHue Mpou3BOAHON (PYHKIIMHU B TOUKE.
3. ChopmynupyiiTe npaBuiia BHIYUCICHUS TPOU3BOJHBIX.
3ananue 2. 3aga4u no reme
1. Ucnonb3ys pUCYHOK M YKa3aHHbIE HA HEM 0003HAYECHUSs], HAlANTE MpuUpalleHue

¢ynkuu y = f(x) B TOUKE X.

: 0,4/}4'*—-’"
. y=fxy . .

02 01 o 01 02 03 04
%o | Ax  AmXthx *

2. Haitnute npuparenus Ax u Af B Touke Xy, ecnut f(x) = x% + 3,xy = 1,x =
0,9.

3. Ompenenute 3HAKHM YTIOBBIX KO (PHUIIMEHTOB KacaTebHBIX, POBEACHHBIX K
rpaduky pyHkiuu y = f(x) depe3 TOUKH C aOCIIUCCAMH X1 U X, UCIIOJIB3YS
PHUCYHOK.

7
4. Haiigure npousBoauyio Gyukimn f(x) = 5 — x.
5. Haitture 3Hauenue npoussoanoit pynxuuu f(x) = x3 B Touke - 2.
6. Ucrionb3ys pucyHOK, HAlINTE TOYKH, B KOTOPHIX QyHKIMSA ¥ = f(x) HE
SIBJISICTCS] HETIPEPBIBHOM.

7. YcTaHOBHTE, K KaKoMy 4uciy cTpemurcs Gynkuus f(x) = x2 + i npu x —
—1.
8. Haiture mpoussoanyio ¢pynknun: a) f(x) = x3 + x?;

6) f(x) = vx(1 — x); B) f(x) = —

2x — 3




9. Haiinure f'(—0,2), ecmu f(x) = 5x*.
10. Haiimure npousBoanyio dynknun: a) f(x) = (3x — 10)~ 5;

0) f(x) = 0,3cos x; B) f(x) = %+ tgx.
11. Haiigure f' (g), ecma f(x) = —gsin (Zx + g)

Tema IlpumMeHeHre HeNPePbIBHOCTH M IIPOU3BOAHOM
3aganue 1.0TBeTUTH HA NePeYeHb BONPOCOB M0 TeMe
1. Kakyro QpyHKIMIO Ha3bIBAIOT HEMIPEPHIBHON HA IPOMEKYTKE?
2. Pemienue HepaBeHCTBA METOJIOM UHTEPBAJIOB.
3. Kakyto npsimy1o Ha3bIBalOT KacaTelbHOU K rpaduky GyHKIMUH [ B TOUKE
(03 £ (x0))?
4. B ueM cOCTOUT MEXaHUYECKUU CMBICI POU3BOIHOM?

3aganue 2. 3aga4M Mo TeMe
(x—-D(x+2) >0

2. C moMoIIbI0 pUCYHKA HaIUTE 3HaYEHUE MPOU3BOAHON QyHKIMH Y = f(x) B
Touke X3 = —1.

1. Pemure HepaBeHCTBO

ow

3. Haitnute TanTeHC yria HaKJIOHA K OCH abCIMCC KacaTeIbHOU K TpaduKy
dyaxman f(x) = 3x2, npoxoasmeii uepes Touky A(—1; 3).

4. 3anuimuTe B O0IIEM BUJE ypaBHEHHE KacaTelIbHOW K rpaduky GyHKIUU Y =
f (x), mpoxosiei gepe3 Touky ¢ abcuuccout xo = 0,7.

5. C nomortsio popmyisl (1 + Ax)"™ = 1 + nAx HaliguTe TpUOIHKEHHOES
3nauenwue uncia 0,967,

6. MartepuaiibHas TOUYKa ABUKETCS IPSIMOJIMHEHHO B 3aBUCUMOCTU OT BPEMEHH t
(B cexyHax) no 3akony x(t) = 2t* — 3t2. Haiingure yckopenue a(t)
nepemenienus x(t) (B MeTpax) B MOMEHT BpeMeHH ty, = 2 C.

Tema IlpumeHeHre NPOU3BOIHOM K UCCIAECA0BAHUIO PYHKIMH
3ananue 1.0TBeTUTH HA NEPeYeHb BOMPOCOB MO TeMe
1. Kakyro TOuKy Ha3bIBalOT KPUTHUECKONU TOYKOW PyHKITUHN?
2. Cxema ucciaeoBaHus QyHKITHH.
3. ChopmynupyiiTe IpaBUIIO HAXOXKACHUS HAUOOJBIIETO U HAUMEHBIIIETO
3Ha4YeHUI (YHKIIMU HA OTPE3KE.
3aganue 2. 3axa4u 10 TEMe

1. Haifante nmpoMexyTKu Bo3pacTanus U yossanus Gpyaxmun f(x) = —3x2 +
6x — 1.
2. Ha pucynke n3o0paxeH rpaduk GyHKITUH.



a) HaliquTe cpeau Touek X4, X5, X3, X4, X5, Xg, X7 KDUTUUECKHUE TOUKH.

0) YcraHoBuTe, Kakue U3 3TUX TOUYEK SBIISIIOTCSA TOUKAMU MaKCUMyMa (DYHKIIMH.

B) OnpenenuTe TOYKU MUHUMYMa (DYHKIIUH.
p— w

= ol

)/ e \l/",?"‘!,"ﬁ, \l/ o Ij
3. Haiinure Touky MakcumMyMa U TOYKY MUHUMyMa QyHKIH y = f(x), ecu
u3BecTHO, uTo f'(x) = x% — 5x + 6.
4. Ha pucynke uzo6paxen rpaduk pynkuuu. Haiinure nHaubomnpiiee u
HauMeHblIee 3HaYeHUs! (QYHKLIHUH Ha POMEXKYTKE:

a) [—4; —1]; 6) [2; 6].

A

I o] 1 x

Tema KopeHb N-0M CTeNeHU U ero CBOMCTBA.
HNppaunuonanbHbie ypaBHEHUS.
CreneHb ¢ paMoOHAJBbHBIM MOKA3aTeJIeM U ee CBOlCTBA
3ananue 1.0TBeTUTH HA NePeYeHb BONMPOCOB MO TeMe
1. [JaiiTe onpeaeneHue KOpHs N-0i CTETIEHU U3 YUCTIA.
2. Uto Takoe apudpMeTndecKkuit KopeHb N-0if cTeneHu?
3. OcHOBHBIE CBOMCTBA apU(PMETUIECKOTO KOPHSI.
4. JlaliTe onpeesieHue CTETNIEHU C PAllMOHAJIbHBIM MOKa3aTeJIeM.
5. Kakoe ypaBHeHUE HAa3bIBAIOT UPPALTUOHATIBHBIM ?
3ananue 2. 3agaun no reme
1. Haitqute 3Hau€HHE BBIPAXKCHUS:

7 4/6250
a) (V-8); 6) 3/125-0,027; B) s r) V9 - /3.
2. Haiinure nBa 1ebiX 9ucia, MEXAy KOTOPBIMH 3aKII0UYEHO YUCIIO0 V45.

. Cpasaure uncia ¥—2 u V=5.

4. YopocTurte BbIpaKeHHE:
a) v ¥20; 6) V312,

3|/a
5. BHecnuTe MHOKHTENH 1O 3HAK KOpHA, eciim a > 0 u b > 0: —2a’b \/;.

w

6. BerHecuTe MHOKHTENH 3a 3HAK KOpHS, ec a > 0: V=32a?7.
7. Pemure ypaBHeHHe a) x®—18=10;6) Yx = —1;B) V170 — x%2 = 7;1)
Vx24+x—4—-x=0.



4 4
\/E A/ y = 11
23Vx + [y = 5.
/c-2
9. IIpencraBpTe V5~% B BUJC CTECTICHH C PAITMOHAILHBIM TTOKa3aTeJIeM.
10. 3anummuTe B BUJIe KOPHS U3 YUCA!

4
a) 37 s; 6) 293,
2 1
11. Haiinure 3HaueHue BuIpaxkeHnus 83: 4~ 2 + 3°,
5
12. Cpasuure uncina 0,86 u /0,85,

8. Pemmnte cucteMy ypaBHEHUM:

Tema Jlorapugmsl 1 MX CBOHCTBA.
Penrenue nokasatejbHBIX, JOrapu(pMUYeCKUX YPABHEHUI U HEPABEHCTB.
IToxa3aTenbHas u Jjorapupmuyeckas GyHkuus
3ananue 1.0TBeTHTH HA NIepeYeHb BONPOCOB 110 TeMe
1. aiiTe onpeneneHne nNoKa3aTeabHON QYHKIIMU U IEPEUNCIUTE €€ OCHOBHBIE
CBONCTBA.
2. JlaiiTe orpezesieHne Moka3aTesIbHOro ypaBHeHUs. CriocoObl peleHus.
3. [HaiiTe onpenenenue norapupma yucia.
4. Tlepeunciute OCHOBHBIE CBOMCTBA Jorapugma.
5. laiite onpezenenue JjorapupmMuueckoi GyHKIMH U NEPEUUCIIUTE €€ OCHOBHbBIE
CBOMCTBA.
6. Crioco0Onl penieHus JorapupMuIecKuX ypaBHEHUN U HEPABEHCTB.
3ananue 2. 3aga4u no teme

1. N3o6pa3ute cxemaTruecku rpaduk Gpyuaknun y = 0,6%.

2. Haiinure obnacth 3HadeHui Gpynkuun y = 4% — 2.

3. CpaBHure uncna: a) 1 u 2_*/7; 0) 11V7-1 g 11V7-2,

4.p  2) 9% = 27; 0@ =@
. Pemmute ypaBHenue: a) 9* = 27, ) - = (3 .

4 X

5. PemuTe HEpaBEHCTBO (\/ﬁ) < 25.

6. HaiinuTe 3navyenue: a) logs 2—15; 6)1g0,001.

/. Pemnite ypaBHEHHE:

a)loggx = %; 0)log, 9 = %

8. Ympocture BbIpakeHUE:

a) 1910819 13; 6) 62 +10ge 4; B) 0,23 logo2 1
4

. 100Vb3
9. [Iponorapudmupyiite mo ocHoBanuio 10 BeIpakeHHE — »rea> 0,b>0.

10. Haitnure obmnacts onpenenenus pynkunn y = logg ,(5 — 2x).
11. CpaBuute uncna logq 0,8 u logg 0,7.

12. Pemnre ypaBHeHue log: (g + 3) = —1.
2

13. Pemute HepaBeHCTBO logy g x > —1.

Tema IlpousBogHas mokazareJbHON U Jorapupmuueckoi GpyHKUMM
3ananue 1.0TBeTUTH HA NepPeYeHb BONPOCOB 110 TeMe



1. ®opmyna npou3BogHOM i GyHKIMK Yy = e*,y = a*.
2. ®opmyia npowu3BoAHOM s hyHKIMK Yy = log, x,y = In x.
3ananue 2. 3a1a4M 1Mo TeMe
1. Haitnure npousBoauyio GpyHkiuu: a) y = 3x* + e~ ©%; 0) y = 5% sin x.
2. Haiinure npoussoanyo Gyukuuu: a) y = In(6x — 5); 6) y = x%logg x.
4

3. N3o6pasure scku3 rpaduka pyaxmmu f(x) = x 3,

4. Haiinure npoussoaayro Gyukmun f(x) = %x‘ €

5. Ucnons3ys popmyiny V1 + Ax ~ 1 + %x, HalauTe NpUOIMIKEHHOE 3HaUYEHUE
3
36.

Tema MHOrorpaHHuKH M TeJia BpallleHUs, 00beMbl
3apanue 1. OTBeTHTH HA NIEpPeYEeHb BONPOCOB 110 TeMe

1. Onpenenenue BbIMYKJIOIO MHOTOIPaHHUKA.
2. Busibl MHOTOTpaHHUKOB.
3. Omnpejenenue Tena BpallleHUs: IUIUHIP, KOHYC, I1ap.
4. ®opmyIbl 11s1 BBIUKMCICHUS! 00bEMOB MHOTOTPAHHHUKOB.
5. ®opmyIbl ISl BBIYUCICHHUS] OOBEMOB TeJ BpAICHUS.

1. B npsamoyroiabHOM mapasuienienuresie CTOpOHbl OCHOBAHUS PaBHBI 2

cM 1 3 cM, a 60KoBOE peOpo paBHO 4 CM.
a) Haiitu momanb ocHOBaHHS,

0) mromnaasr O0OKOBOI TOBEPXHOCTH,

B) TIOJIHYIO TUTOIIA b IOBEPXHOCTH Tapasuieyienunea,
') AMaroHaau BCEX rpaHel,

1) THaroHaJIb Mapajuiesienunea.

2. Jlana mpsiMasi TpeyroJibHasi Ipu3Ma, B OCHOBAaHUU KOTOPOM JICIKHUT
MPSIMOYTOJIbHBIN TPEYTrOAbHUK. KaTeThl 3TOTO TpEyTroJbHHUKA PaBHBI 4 CM U 5 CM.
BbokoBoe pebpo nmpu3mMbl paBHO 6 cM. HaliTu mmomanas oCHOBaHUS, TIOIIA/Ib
OOKOBOM MTOBEPXHOCTH M TOJTHYIO TUIOIIAh TOBEPXHOCTH MPU3MBI.

3. B mpaBuibHOM TPEyroibHON MPU3ME CTOPOHA OCHOBAHMS paBHA 3 CM,
a 60okoBOE pedpo paBHO 5 CM.

a) Haiit mmomaab 60KOBOW MOBEPXHOCTH MPU3MBI.

0) * Haiftu mmomaas OCHOBaHUS TIPU3MBI.

4.  *B npaBWJIbHOM YETHIPEXYTOJIbHON MUPAMUE CTOPOHA OCHOBAHMS
paBHa 5 cM. BeicoTa nupamuasl paBHa7 cM. HallTu AuaroHanyu OCHOBaHUSA
MUpaMUJIbl 1 OOKOBbIE peOpa MUPaMHUIbI.

5. *B ky0e ¢ nnuHOM pedbpa 3 cM MOCTPOEHO CEUSHHE Yepe3 JiBa
MpOTUBOJIeKAIKUX pedpa. HailTu nepuMeTp U Mio1aab 3TOro CEYeHHUs.



6. *xB npsamoli TpeyroabHoON mpu3Me O0KOBOE pedpo paBHO 5 cM.
OcHOBaHHEM TIPU3MBI SBISETCS MPSIMOYTOJIBHBIA TPEYTOIBHUK C KaTETaMH 3 CM
u 4 cM. Uepe3 MEHBIINI KaTeT U MPOTHBOJIEKAIYIO BEPIINHY MTPU3MBI
MOCTPOWJIHN ceueHne. HallTu mepuMeTp 1 IIIomaab 3TOro CEYeHHUS.

BAPUAHT 2

1. B npsMoyroiapHOM MapajuieNienurne/ie CTOPOHbI OCHOBaHUS PaBHBI 5 CM U 3
cM, a O0KOBOE pedpo paBHO 4 cM.
a) HaiiTu momaas ocHOBaHUS,

0) mioniaasr 6OKOBOI MOBEPXHOCTH,

B) TIOJTHYIO TUTONIAb TIOBEPXHOCTH MapajuIe/ICIUIIe a,
I') TUaroHaJiu BCEX rpaHei,

1) TAaroHajb apaijie/IeIHIIe 1a.

2. Jlana mpsimMas TpeyroJjbHas nMpu3Ma, B OCHOBAaHUU KOTOPOM JICIKHUT
NPSIMOYTOJIbHBIN TPEYTroJibHUK. KaTeThl 3TOT0 TpeyrojbHUKA PaBHBI 3 CM U 4 CM.
BbokoBoe pebpo npusmbl paBHO 6 cM. HaliTu momaas OCHOBaHuUS, MJIOIIAb
OOKOBOM MOBEPXHOCTH U MOJHYIO TUIOIAb TOBEPXHOCTH MPU3MBI.

3. B npaBuibHOU TpeyrojibHOM MpU3Me CTOPOHA OCHOBAaHMSI paBHA 4 cM, a
0oK0BOE peOpO paBHO 6 CM.

a) Haiitu miomanb 00KOBOM MOBEPXHOCTH MPU3MBI.

0) * HaliTu momaap OCHOBaHUS TTPU3MBI.

4. *B npaBuwiIbHON 4ETHIPEXYTOJbHON MUpaMKUAE CTOPOHA OCHOBAHUS paBHa 7
cM. BeicoTa nupamuel paBHa 8 cM. HaiiTi quaronanyu OCHOBaHUS MUPaAMUJIbI U
O60KOBBIE peOpa MUPAMUIBI.

5.  *B ky0e ¢ qnuHO# pedpa 4 cM MOCTPOSHO CEYEHUE Yepes3 /IBa
MpOTUBOJISKAMUX pedpa. HaiiTu mepumMeTp 1 miomags 3TOro ceYeHusl.

6. *xB mpsmoii TpeyronpHo# ipu3me 60koBoe pedpo paBHO 6 cM. OcHOBaHHEM
MIPU3MBI SIBJISIETCS MPSAMOYTOJIbHBIM TPEYTOJBbHUK C KaTeTamu 2 cM U 4 cMm. Uepes
MEHBIINN KaT€T U MPOTUBOJIEKAIIYIO BEPIIMHY IPU3MbI TOCTPOUIN CEUYCHHUE.
Haiitn nepumeTp u miomags 3TOro CEYCHHUS.

Tema Teopusi BeposiTHOCTE, OCHOBHbIE IOHSITHS.
3ananue 1. KouTpouabhas padora
BapuanTt 1



1. B map panuyca 100 naynauy Opocatorcs 4 Touku. Halignre BEpoATHOCTB TOTO,
YTO PACCTOSIHUE OT LIEHTpa LIapa JI0 caMOM yIalleHHON TOUKH Oy/ieT He OOJble
50.
2. HezaBucumo Jipyr oT pyra 5 4enoBeK caasTcs B M0e3], coaepkamui 13
BaroHoB. Haliinute BEpOATHOCTH TOr0, UTO BCE OHU MOEAYT B PA3HBIX BaroHaXx.
3. B amuke nmeercss 50 ONMHAKOBBIX AETanel, U3 HUX 5 okpameHHbIX. Haynauy
BBIHUMAKOT OJHY J€Tajdb. HalTh BEPOSATHOCTH TOrO, YTO W3BJICYEHHAS JIE€Talb
OKa)KETCS OKPALLIECHHOM.
4. IlonOpotieHsl 1B UrpaibHble KOCTU. HailTh BeposiTHOCTH COObITHSA A TOTO, YTO
BBINA/IET XOTsA Obl OJ{HA €AMHHUIIA.

Bapuanr 2
1. B maptuu u3 13 neraneit umeercsa 8 crangaptueix. Haynauy oroopanst 7
netanei. Haliqure BEpOsSTHOCTh TOTO, UTO CPEU OTOOPAHHBIX JIeTalieid pOBHO 5
CTaHJAPTHBIX.
2. B xBagpar co cropoHoil 15Mm. ciydaifHbiM 0Opa3oM BOpachblBaeTCs TOUKA.
Hailinute BepOsSTHOCTH TOTO, UTO 3TA TOYKA OKAXKETCSI B IPaBOl BEPXHEW YETBEPTHU
KBaJpaTa WK HE J1ajiee, YeM Ha 2M. OT LIEHTpa KBajJpaTa.
3. bpomena urpanbHas KocTb. HallTh BEpOSATHOCTH TOTO, YTO BBINAJET YETHOE
YHUCJIO OYKOB.
4. Ha »k3amene cryneHty mnpeniaraerca 30 OwieToB; B KaxIoM Ouiere aBa
Bonpoca. M3 60 BorpocoB, BoIIeANNUX B OUIIETHI, CTYEHT 3HaeT Toyibko 40. Haittu
BEPOATHOCTH TOTO, YTO B3SITHIA CTYJEHTOM OUJIET OYJET COCTOSITh U3 MU3BECTHBIX
€My BOIIPOCOB.

Bapuant 3

1. B rpynmie yuates 13 roHomiei u 9 neBymiek. J{is gexxypcTBa cirydyaiiHbIM 00pa3om
0TOOpaHbI TpU cTyAeHTa. HalignTe BeposITHOCTD TOTO, YTO BCE JIEKYPHBIE OKAXKYTCS
FOHOILIAMH.
2. Ha ortpezok AB nnunbl 240 Hayjgauy nocrtaBieHa Touka X . Haligure
BEPOSITHOCTL P TOro, 4YTO MEHBIIMK M3 OTpe3koB AX u XB wumeer MIHMHY

OoJpIyIo, yeM 48.
3. Y4acTHHMKHU XepeOhEBKHU TAHYT M3 SIIMKA KETOHbI ¢ HOMepamu OT 1 mo 100.
Haiit BepOATHOCTH TOTO, YTO HOMEP NEPBOr0 HAyA4y M3BICUYCHHOTO KETOHA HE
collepkuT mudpsI 5.
4. Ha »skx3ameHe ctyaeHTy npemiaraercs 30 OuIeTOB; B KaKaoM OwuiieTe aBa
Borpoca. M3 60 BonmpocoB, BOIIEAMINX B OMIICTHI, CTYICHT 3HaeT Toabko 40. Halitu
BEPOSITHOCTH TOTO, YTO B3ATHIN CTYJICHTOM OUJIET OYJET COCTOSITh U3 HEM3BECTHBIX
€MY BOIIPOCOB.

Bapuanr 4
1. meetcst 25 sK3aMeHAITMOHHBIX OWIIETOB, Ha KaXJIOM M3 KOTOPBIX HaIle4aTaHO
yCIIOBHE HEKOTOpOH 3amadn. B 15 Omrerax 3aj1aum 1Mo CTaTHCTHKE, @ B OCTaJIbHBIX
10 Gunerax 3aja4u O TEOPUU BEPOATHOCTEU. Tpoe CTyIeHTOB BHIOMPAIOT Hay1auy
no ongHoMy Owmnety. Haiinute BEpOATHOCTh TOTO, UTO XOTS Obl OJJHOMY M3 HUX HE
JOCTAaHETCS 3a7a4M 110 TEOPUU BEPOSITHOCTEM.
2. Ha orpesok AB gnunsl 120 Haygmauy mnocraBieHa Ttouka X . Haligure
BEPOSITHOCTh [P TOro, YTO MEHbIIMH M3 OTpe3koB AX u XB wumeer UIMHY



MEHbINYI0, yeM 30.
3. B Memouke umeercs 5 oguHaKkoBbIX KyOukoB. Ha Bcex rpaHsx Kaxaoro kyomka
HaIlMCaHa OJIHa U3 cleAyomux OyKB: o, I, p, ¢, T. HailTu BeposTHOCTH TOTO, UTO Ha
BBIHYTBHIX [0 OJJHOMY U PACIOJIOXKEHHBIX «B OJHY JIMHUIO» KYOHMKOB MOXHO OYyJeT
IIPOYECTH CIIOBO «CIIOPTH.
4. IlonOpotieHsl 1B UrpaibHble KOCTU. HaiiT BeposiTHOCTH cOOBITHSI A TOTO, YTO
BBITIAJIET XOTsI OBl OJIHA IIECTEPKA.

Bapuanr 5
1. B siuuke 3 G6enbix v 4 yepHbIX mapoB. Haiinure BeposiTHOCTh TOTO, UTO U3 JIBYX
BBIHYTBHIX Hay/auyy IapoB OJMH Oenbli, a Apyroi yepHbiil. BelHYTHIN Iap B ypHY
HE BO3BPAILACTCS.
2. Ha muockocTHM HadepyeHbl JABE KOHIIEHTPUYECKHE OKPYKHOCTH, PaJUyChl
kotopeix 20 u 100 coorBercTBeHHO. HaiiguTe BEpOATHOCTH TOrO, YTO TOYKAa,
OpolieHHast Hay/auy B OOJBIION KPYT, MONAJET TakKe M B KOJIbLIO, 00pa30BaHHOE
NOCTPOEHHBIMH OKPYXHOCTSIMH.
3. Ha xaxx/10i U3 mecTu OJMHAKOBBIX KapTOYEK HalleyaTaHa OJHA U3 CIEAYIOIIUX
OyKkB: a, T, M, P, €, 0. KapTouku TiiarenbHo nepeMemnianbl. HaliTu BeposiTHOCTH TOTO,
YTO HAa YETBHIPEX, BBIHYTBIX IO OJAHON M PACIHOJIOKEHHBIX «B OAHY JIMHHUIO»
KapTOyKaxX MOKHO OYJIeT IPOYECTh CIOBO «TPOCH.
4. IlonOporieHsl 1Be UrpaibHble KOCTH. HaliT BeposTHOCTD cOOBbITHS A TOTO, YTO
BBINAJET XOTs OBl O/1HA YETBEPKA.

Tema OyHKUUSA OHOMN NEePEeMEHHOU

3amanue 1. 3axaHus 1J151 CaMOCTOSITEIbHON PadoThI
Ix+1

x?—1"
A 2Haiinure o6nacts onpeaenenus Gyuxuuu f(x) =+/5 — 3x.
A 3Haiigure o6nacts onpenenenus ¢pynxuuu f(x) = In(x + 2),

A 1Haiinute o6macts onpenencuus pynknun f(x) =

A 4Haiinure MEOXecTBO 3HauyeHui Gpynkmmu f(x) = x* +4x + 1,
A SHaiinute MHO)ecTBO 3Hauenuii pyukuuu f(x) = 3 — Scosx,
A 6Haiinute MHOXecTBO 3HaueHMi Qyrkuun f(x) = 2sinx — 7,

A 7Halinure MHOXeCTBO 3HaueHuil pyukumu f(x) =5 —x + 2.
A 8]1nsa pynxrmu f(x) = S

x? -1
A 9Haiinute HaMMEHBIIIUN MTOJIOKUTEIBHBINA TEPUOT (PYHKITHH
f(x)=sin3x-cos3x,

A 10]]s pysxuun f(x) =

nangure [ (—2).

VE+5

. Haiinure f (;)

Tema Ilpeaes u HenpepbIBHOCTh QYHKIMHU
3ananue 1. [lepeyeHb KOHTPOJBHBIX BOIIPOCOB IO TEMe:
1. Uro Takoe 4YMCIIOBas IIOCIENOBATENBHOCTG, KaKk OHAa 0003HadaeTcs?
[TpuBecTu npumep



2. Yro Takoe BO3pacCTalOIas YHUCIOBas IMocieaoBaTenbHOCTh? [IpuBecTn
npuMep

3. Kakas mocienoBaTenbHOCTh Ha3bIBaeTcs OeckoHeuHo Mmanoi? [lpuBecTu

npuMep.

Yro Takoe yObIBarollas YuciaoBas nociaeaoBareabHocTs? IlpuBectu npumep.

[Ipenen pynkumy.

Omnpenenenne NepBOro 3aMe4yaTesbHOro Mpeaea.

Omnpenenenne BTOPOro 3aMeYaTENIbHOTO IIPEena.

HenpepbsBHOCTH GYHKITH B TOUKE.

CaolicTBa HENPEPHIBHBIX () YHKIIUM.

10 Knaccudukanus Touek pa3pbiBa.

3ananue 2. 3a1aHus I CAMOCTOATEIbHON padoThI

n>-n+4

2

©ooNo A

B1. Haiitu npenen nocinexosarensaoctd 1im

=020 4+n+3

5n? +3
B2. Haiitu npenen nocienobaTenbHocT |im

n—o 4 — 3n 9n?
nd+4

B3. Haiitu npeaen nociemoBarebHocti |im —
n—>on4+5n~ +8

. NN+ 2
B4. Haiitu npeaen nocieaoBaTeibHOCTH lim
n—wA/N+1+/N+2

A5n+2
BS Haiitu npeaen mociaenoBaTeibHOCTH lim ———
n—o 0,1n -3

3ananue 3. KourpoabHas padora
1. Bamana pyukius Y = f(X). Haiitu Touku pa3psiBa QyHKIUH, €CIIU OHU
cymecTBytoT. Cenarb 4epTex.
x+4,x<—1;
Lfx)=4x*+2,-1<x<1;
2x,x = 1.

x+2,x<—1;
2. f(x) =4{x*+1,-1<x <1;
—x+3,x>1.

3 fx)={-(x—-12%30<x<2;
x—3,x = 2.

cosx, x < 0;
4. f(x)=49x2+1, 0<x < 1;
x, x = 1.




2.Boeruncnuth npenesnsl GyHKIUI:

3
: x°—8
1. ||m2—
x>2 x°—x—2

1+x°
lim ———
x—>m 3x° +5x

lIm —

X_’Oxlx +1-1

) (1+ x)
lim| ——
X—00 x

. x*-2x-3
2. I|r[113—
x> x*+1
4
x =1
|Im—

x>0 2x +Xx

lIm——

-0 \x+1-1

: x Y
lim| —
Hw(x +1j

—2x—-3

3. 11m —X 5
X—3

. X3 —2x+6
lim

o —3X3 4+ %2 —26
lim—="—
X—>2 X+2—2
. 3"

1+—
lim(1+7)

x* —25
4 lim 22

X*)\/i X -5

I. 10x®> —x—6
XLrD 3x —x3

lim-—>2%_
Xx—6 3—\/X+3
1 5x
) 1.1
'X'II‘[ +x)

3. Halitu npenensl YUCIOBBIX MOCIEN0BATEIIbHOCTEN

1. lim

n—ow pn —




4
. n
lim

—2n° +3

N—o0

X—>0

2 lim

3 4

n’ —2n

Iim (n—\/n2 —Zn)

3n+3

n»o 5p 41

. I’l3
lim

—2n*+3

N—o0

X—>00

3I|mn

3n® -5

Iim(\/n2 +n —n)

n—>w 27 — 2

3n

- 2n

HOO 2n —5n?

n—oo

4. lim

lim («/n+ —\/ﬁ)

5-n

now 2pn +1

lim

n®-5n+6

oo 5p° —Op

N—o0

im (Vn -vn—3)

Tema IuddepeHunanbHoe HCUUCTCHHE
(GyHKuMI OTHON IIepeMeHHOI

3ananue 1. IlepevyeHb KOHTPOJIBHBIX BOIIPOCOB 110 TeMe:

ok owdrE

7.
8.

9.

JlaiiTe onpeaeneHre Mpou3BOIHON (YHKITUH.

KakoB reomerpudeckuii CMBICI MPOU3BOAHON (QYHKIIHH ?

JlaiiTe ornpeneneHre KacaTeabHON K TpaduKy QyHKITUH.

KaxoB ¢u3uueckuiit CMbICT TPOU3BOIHOM ?

Tabnuia mporu3BOIHBIX

KaxoBa cBsi3p Mex 1y TOHATHIMHU TP HEPESHITUPYEMOCTH U HEPEPHIBHOCTU
byHKIIUU B TOUKE?

Cdopmynupyiite TeOpemMy 0 IPOU3BOTHON 00paTHOU (DYHKITHH.
ChopmynupyiiTe TeOpeMy MPOU3BOTHON CIIOKHOM () yHKITUH

[Tpou3Bo/iHas BBICIIMX MOPSIKOB

10.I1paBuno Jlonurans
3aganue 2. Temsl pedepaToB
1. OcHOBBI MAaTEMATUUYECKOTO aHAIU3A.
2 OnpepaeneHue 3KCTPEMYMOB (PYHKIIMI MHOTUX [TE€PEMEHHBIX.
3 OCHOBHBIE KOHIIEIIIUA MaTEMATHKH.
4 Pa3BuTHE JIOTHUKU U MBIIUJICHUSI HA YPOKAaX MaTeMaTHKHU.
5 Ilpenensl 1 IPOU3BOIHBIE.



Tema HeonpeneneHHbIil HHTErpaJl

3ananue 1. IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB 10 TeMe

1. Onpenenenue nepBooOpa3HO.

2. OnpesiesieHrne HEONPEIeIEHHOr0 HHTerpaa.

3. CBoiicTBa HEONPEAECICHHOIO HHTErpaa.

4, Tabnuiia UHTETPAJIOB.
3ananue 2. CamocrosiTe/IbHAsA padoTa
Bapuanr 1

1. [(6x% —3x +5)dx

2. ;C dx
x°+1
. X
3. |sin|3—-— |dx
)
4. .ezxdx

5. .(cosx +sinx)*dx

Bapuanr 2
1. |(2x +3)*dx
2
rx” -1
2. x2 dx
Sx7+1
[y 15
3. (—+2j dx
J\3
4. [&
L ex
¥ dx

5. |arcsin x
* l—x
Bapuanr 3

1 [@¥x —¥2x +5)ix
2. .c0s5xdx

3. [(4—x)Pdx

dx

X2

1+—
3

5, jxsin(x2 +1)dx



Bapuanr 4

3xt +5x° +6xx +1
1. dx

v X

2. |sin2xdx

* dx
dx+2
+ dx

X
0082 —

5. [erier X
sin” x
Bapuanr 5
2 +3Ux? +54x
\/_3 dx
x

2. .cos(Sx +1)dx

1.

3 * dx
J4—5x

4, .lnsxd—x
J X

5. [x3(1—2x*) dx

3aganue 3. Kourpoabnasi paGora

Bapuant 1
Haiitu HeonpeneneHHbie MHTErpajabl METOAOM HEMTOCPEICTBEHHOTO
VHTETPUPOBAHUS.
1. j(Scosx 3% + jdx
3x® —x® +x*

2 I e
3. [(6*-3> - apix.

1 1
4. || ——+ dx.

COS“ X +/1— x2
dx
5 [—= .
I 1+16x?

HaﬁTH HeOHpeI[CJ'IeHHBIC I/IHTCFpaJ'IBI METOJIOM IMOACTAHOBKMU.
6. '[ (8x—4)°dx.

7. J- 12x3® +5
3x* +5x— 3



8. j'xs e dx.

9. HaiiTu HeomnpeeeHHbIN HHTErPall METOJOM UHTETPUPOBAHUS 110 YACTSIM

j(x +5)cos xdx .
Bapuanr 2
HaiiTu HeomnpeneneHHbie MHTETPAJIbl METOIOM HEITOCPEACTBEHHOIO
VHTETPUPOBAHUS.

1. j 6sin x+4x3—1 ax .
X

9 7 6
2 IX —3X" +2X

X7

3. [(7*-2% +5px.
1 1
4 J(1+x2+sin2xjdx'

5 J‘ dx

VA4 —9x?
Haiitu HeonpeeeHHbIE HHTETPaIbl METOAOM IIOACTAHOBKH.
6. j(?x +5)"dx.

2

7. J- 18x° —3

6x° —3x+8
) j' X7 -eXdx.
9. HaiiTu HeompeaeIeHHBIM HHTETPAI METOAOM HHTETPHUPOBAHUS 10 YACTSIM:

~[(x —2)sin xdx .

dx -

[e0)

Tema OnpenesieHHbIA HHTETPAJI
3ananue 1. CamocrTosiTeibHast padoTa
Bapuanr 1
Nel BprunciuTh OnpeaeaeHHbIE UHTETPaIbL:

1 i(4x3 —6x% +2x +1) dx
1

z
4

1 i
———— +sin x |dX
2. '[,(COSZX )

4
Ne 2. Beryucinuth onpeaeaeHHble HHTErPAIbl METOAOM 3aMEHbI IIEPEMEHHOU

1, Jz.(xz —1)" x dx

A 2sin+1cos xdx

2.

o'—,m‘k}



Ne 3. BbIOTHUATH HHTETPUPOBAHUE 110 YACTAM B OIPENECIICHHOM MUHTETpAJIe:

1
Iarcsin X dx
0

Bapuanr 2
Nel. Beryuciauth onpeAaeaeHHbIE UHTErPAIbl HEMOCPEACTBEHHO:

1 T(sz —4x—1) dx
2

1
5 2 COS x dX
SIN™ x
Ne 2. Beruncnutse ONPCACIICHHBIC MHTCTPAJIBI MECTOAOM 3aMCHBI HepeMeHHOﬁ

1 j'(xz +1 x dx
0

N
INNER e

5 ™ cos x dx

o'—,m‘:‘

Ne 3. BeImoaHuTH HHTCTPHUPOBAHUC I10 YACTAM B OIMPCACICHHOM MHTCTPAJIC!
/2

_[xcosxdx
0

3aganue 2. Kourpoabnasi paGora
Bapuanr 1

2
I (4x2 +X— B)jx
1. BBIYMCIUTH ONPECIICHHBI UHTETPAT: ©

2. BbIYHCINTE ONIPEAETICHHBIM UHTETPAJ METOIOM MOJACTAHOBKU:
3

I(Zx —1)°dx

2 [
3. BpramcnuTh, MpeBapuTEIIBHO ClIeJaB PUCYHOK, IDIONIaab (GUTYPHI,
y=-x*+4, y=0, x=-2, x=2

OFpElHPI‘-IGHHOfI JIMHHUAMMU

Bapuant 2

(2x2 — X+ 4)jx

O ey W

=

BeraucinuTe onpeneneHHbI HHTErpat:

2. Beraucnuth ornpeaenieHHbIi HHTETPaT METOIOM TIO/ICTAHOBKH
1

_[ (3x +1)*dx

0

3. Bwruucauts, mpeaBapuTeNbHO CACTAB PUCYHOK, TUIOMIAAL GUTYPHI,



y=-x"+1 y=0, x=-1, x=1

OFpaHI/I‘IGHHOI\/’I JIMHHUAMMU:

Tema KoMIuleKCHbIE YK CJIa

3ananue 1. IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB IO TEMe:

1.0Onpenenenue KOMIUIEKCHOTO uncia. JleicTBUTENbHAS 1 MHUMAs YaCTH.
Anrebpanueckasi popMa KOMIUIEKCHOTO YHCIIA.

2.JlelicTBUS HaJl KOMIUIEKCHBIMU YHCIaMU B anredpanyeckoi popme.
ConpsikeHHOE KOMILJIEKCHOE YHCIIO.

3.I'eomeTpuyeckas UHTEPIPETALMS KOMIUIEKCHOTO YHCIA.
Tpuronomerpuueckas popma.

4 JleficTBUS Ha/l KOMIUIEKCHBIMH YHCIIaMH B TPUTOHOMETpHUUECKOH hopme.

5.Bo3Besnenue B HaTypaibHYIO CTETIEHb KOMIUIEKCHOTO YHCIA.

6. V3BiieueHre KOpHS U3 KOMILIEKCHOT'O YKCIa.
3ananue 2. KontpouabHas padora

Bapmuanr 1

. z
1. Ha#itm z, +z,, z,7,, Z—l €CIIN 7, =3+5i, 7, =2+ 3i
2
3+4i 4-i
— + .
I 3+2i
3. Haiitu Mogynb U apryMeHT z=2+4i.
4. PemnTh ypaBHEHHE x° —x+5=0

Bapuanrt 2

2. Haiitu

. z
1. Haiitu z,+2,, 2,2,, = €CIH z, =—3+4i, z, = 2—3i
z,"
2. Haiitu 4_4_“ + 4+_3' .
1+i 21
Haiitu Mogyne u aprymenT z=-2+9i.

Pemuth ypaBHEHHE X° +8Xx+41=0

B~ w

3.2. TunoBbie KOHTPOJIbHbIE 3aIaHUSA JIA IPOMEKYTOYHOI aTTeCTAlUU
o0yuyarommxcsi
Bomnpocsl k 3a4ery.

AJITEBPA

Pazeumue nonamus o uucne

Lenwsie u paunoHanbHble yncaa. [elictButenvHble uncna. [IpubaukeHHble
BbIUKCIIeHUs. KOMIUIEKCHBIE YnCIa.

Kopnu, cmenenu u nocapugpmoi

Kopuu n crenenn. KopHu HaTypanbHOW CTENEHW M3 YHCIIA U UX CBOMCTBA.

CreneHn ¢ palnMOHAJIbHBIMU IOKa3aTeasiMu, UX cBouWcTBa. CTeneHu C



JNEUCTBUTEIbHBIMUA TOKa3aTtensiMu. (CBOWMCTBA CTENEHU C JIEMCTBUTENBHBIM
ITOKA3aTEIIEM.

Jlorapudm. Jlorapudm umcia. OcHOBHOE JorapupMUUECKOE TOXKIAECCTBO.
JlecsTuunble U HaTypajibHble jorapudmel. IlpaBuna nelictBuii ¢ norapudmamu.
ITepexon kK HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue  anreOpamdeckux  BBIPAXKEHUMH. [IpeobOpaszoBanue
palMOHAIbHBIX, MppaluOHATBHBIX CTETICHHBIX, MOKA3aTeJIbHBIX u
Jorapu(MUYECKUX BBIPAKESHUM.

Pemenue norapugmMuyeckux ypaBHEHUN.

OCHOBbBI TPUTOHOMETPUHN
OcHosnble nonssmus

Pa,ZII/IaHHa}I MCpa yrja. BpamaTenbﬁoe JABUIKCHUC. CI/IHYC, KOCHHYC, TAHI'CHC

N KOTaHI'€HC 4YHCJia.
OcHosnvie mpuconHomempudecKue moarcoecmed

®opmysibl  npuBeacHus. Dopmynbl  crnoxkeHus. Dopmynbl  yABOCHUS

®opmyIibl IOJIOBUHHOIO YTJIA.
IIpeobpaszosanus npocmeuuiux mpueoHOMempu4ecKux 8blpadiceHutl

[IpeoGpazoBanre CyMMbI TPUTOHOMETPUYECKUX (PYHKITUH B IPOU3BEICHUE U
MpOU3BEACHUSI B CyMMy. BbIpakeHHe TPUTOHOMETPHYECKHX (YHKIIUK dYepes

TQHT€HC TTOJIOBUHHOTO apryMeHTa.
Tpueonomempuueckue ypasHeHus U HepageHCcmed

[Ipocreiimme TPUTOHOMETPUYECKHUE YpPaBHEHMUS. [Ipocreiimme

TPUTOHOMETPUUYECKUE HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIHMH: apKCHHYC, apKKOCHUHYC,

apKTaHTCHC.



®YHKIIUU, UX CBOUCTBA U TPA®UKHA

Oyukiuu. O61acTh ONpeAeeHNnsl U MHOXECTBO 3HaUeHUH; rpaduk QyHKUIUH,

noctpoeHue rpadukoB GyHKIUMN, 3aJaHHBIX Pa3IMYHBIMU CITIOCOOAMHU.

CBoiicTBa byHKIUH. MOHOTOHHOCTb, YETHOCTD, HEYETHOCTb,
OTPAaHUYEHHOCTh, TEPUOAMYHOCTh. [IpoMexxyTku Bo3pacTaHuss W yOBIBaHUS,
HauOoJIbllicE W HAWMEHbBIIEE 3HAYCHMS, TOUKU OJKcTpemyma. [paduueckas
untepnpetanusa. [IpuMepbl (QYHKIIMOHANIBHBIX 3aBUCHMOCTEM B  pealibHBIX
nmpoiieccax u sBieHusX. Apudmernueckue ornepanun Haj QyHkiusmu. CroxxHas

¢ynkuus (komnosunus). [ToHsiTHe 0 HEMPEPHIBHOCTU (DYHKIIMH.

O6patnbie pynkiuu. O6nacTh onpeneneHust U 001acTh 3HaYeHUH 00paTHOM

¢ynkuuu. 'padux oOpaTHON QyHKIMH.

CTGHGHHBIG, ITOKa3aTCJIbHBIC, J'IOI“apI/I(bMI/I‘IGCKI/Ie U TPUTOHOMCTPHUUCCKHC

dbyakuu. OO6paTHBIe TPUTOHOMETPUUECKUE (PYHKITUU
YPABHEHHWSI U HEPABEHCTBA
Ypaenenus u cucmemwl ypasrenuil.

PanmonanbeHble, UppalinoOHaIbHbIC, TOKA3aTEIbHBIE U TPUTOHOMETPUUECKUE

YPaBHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTH ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHEIE IMIPUCMBI UX PCIHICHUA (paBJ'IO)KeHI/Ie Ha MHOXKHNTCJIN, BBCACHNC HOBBIX

HEU3BECTHBIX, TIOJICTAHOBKA, TPaQUIECKUIl METO).

Hepaeeﬂcmea. PaI_[I/IOHaJIBHBIe, HppadrOHAJIbHBIC, IIOKA3aTCIbHBIC U

TPUTOHOMCTPHUUICCKHUEC HCPABCHCTBA. OcHOBHBIE IMPUCMbI UX PCIICHHA.

Hcnonvzoeanue ceoticme u epauxos yuKkyuli npu peueHuu YpagHeHut u

Hepasencme. Meton HHTEpBaoB. M300paxeHne Ha KOOPAUHATHON MIJIOCKOCTH



MHOYECTBA PEIICHUI YPABHEHUN U HEPABEHCTB C JBYMsI IEPEMEHHBIMH U UX

CUCTEM.
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

Ilocnedoosamenvnocmu. CnocoObl  3aJaHusl W CBOMCTBA  UYUCIIOBBIX
nocseoBarenbHocTel. IlonaTre o npenene nocnenosareabHOCTH. CylnieCTBOBaHUE
npeaena MOHOTOHHOW OrpaHMYEHHOM mnocienoBarenbHocTH. CyMMHpOBaHUE
nocjenoBaTesbHOCTEH. beckoHeuHO yObIBatoIIasi reoMeTprudecKas Iporpeccus U ee

cyMMma.

IIpouzsoonas. llonarue o NMpoU3BOJHON (YHKIHMH, €€ T€OMETPUUECKHN U
duznueckuii cMbIci. YpaBHEHHE KacaTellbHOU K rpaduky ¢dyHkuuu. [IpousBoaHbie
CyMMBbI, pa3HOCTH, TNpPOU3BEIEHHUs, YacTHble. [IpOM3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIMA. [IpuMeHeHrne Npon3BOIHOM K UCCIE0BAHUIO PYHKITUHN U
noctpoeruto rpadukoB. IIpousBoanble 00paTHON GYHKIMKW W  KOMIIO3HUIIMH

byHKIHH.

[IpuMepbl HCHOJIB30BAaHUSI TMPOU3ZBOAHOM I HAXOXKIAEHUS HAWIYYIIEro
peuieHrs B MPUKIANHBIX 3a7adyax. Bropas mpous3BoaHas, €€ T€OMETPUUYECKUN U
buzudeckuii cMpica. HaxoxaeHue cCKOpocTH s mpoliecca, 3aJaHHOro (popMynoi

U TpaduKoM.

Ilepsoobpasnas u unmeepan. IlpuMeHeHHE ONMpEECICHHOIO0 WHTErpayia s
HAXOXKJIECHHUS IUIOAAM KpUBOJMHEHHOW Tpanenuu. dopmyna HerotoHa—

JleitOnuma. [Ipumepsl mpuMeHeHns: HHTErpaia B (U3UKE U TECOMETPHUH.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEHN
Dnemenmul KOMOUHAMOPUKU
OcHOBHbIE TIOHSATUS KOMOWMHATOPUKHM. 3ajJayd Ha TMOJCYET 4Yucia
pa3MeIeHni, IEPEeCTaHOBOK, coueTaHnii. Permenue 3aga4 Ha epeOoOp BapuaHTOB.
®opmyna Ounoma HproToHa. CBoiicTBa OWHOMHUHANBHBIX KO3(P(UIIMEHTOB.
Tpeyronbauk Ilackans.

Inemenmuvl meopuu 8eposmHocmen



CoObITHE, BEPOSITHOCTh COOBITHS, CIOKEHUE M YMHOXXEHUE BEPOSATHOCTEH.
[TonsiTue o He3aBUCUMOCTH COOBITUM. JluCKpeTHas ciaydaiiHas BEJIMUMHA, 3aKOH €€
pacnpenenenus. YucioBble XapaKTEPUCTUKU TUCKPETHOM CIIyYalHOM BEJIMYHHBI.
[TonsiTue 0 3aKoHE OONBIIUX YUCET.

Onemenmvl mamemamuideckou CmamucmuKy

[IpencraBnenue AaHHBIX (TaOMUIBI, JUarpamMMmbl, Ipaduk), TeHepaabHas
COBOKYITHOCTb, BBIOOpPKA, cpesiHee apudmeTndeckoe, meanana. [lonstue o 3agaqax

MaTEeMaTUYECKOM CTAaTUCTUKHU.

I'EOMETPUASA

LIpamble u nnockocmu 8 npocmpancmee

B3anmHoe pacnosio’keHue NpsSMbIX U TIIOCKOCTEN B MPOCTPAHCTRBE.

[TapamnenpHOE MpoekTHpoBaHue. 300paxeHne mpocTpaHCTBEHHBIX (GUTYD.

Muoeoepannuxu

IIpusma. Ilpsamas wu  HakimoHHas npusma. llpaBwibHas  mpu3Ma.

[Tapamnenenunesn. Kyo6.

[Tupamupa. [lpaBunbpHas nupamMmuga. Y ceueHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B apaJljie/ienuIeie, B MPU3Me U MUpaMuU/IE.

Ceuenus kyOa, IpU3MBbI U TUPAMUJIBL.

Tena u nosepxnocmu epaujeHus

Hunuaap m koHyc. YcedeHHBIM KoHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpasyrwmiasi, pa3Beprka. (OceBble CEUECHHS] UM  CEUYECHUS,
NapaijieJIbHbIE OCHOBAHUIO.

[Map u cdepa, ux ceuenus. KacarenbpHas mIoCcKOCTh K cepe.

Hsmepenus 6 ceomempuu

O6bvem u ero u3mepenue. MaTerpanbpaas popmyna oobema.

@opmynbl 00beMa Ky0Oa, MPSMOYTOJBHOTO TMapajuiefienumneaa, MTPU3MBL,
HWIAHAPA.

®opmynbl 00beMa nupaMuabl U KoHyca. GopMysibl IIOIMIAAN TOBEPXHOCTEH
UUTUHIpa U KoHyca. PopMysibl o0beMa 11apa U MIoMmaan cepsl.

Koopounamur u eekmopui



[IpsimoyroJibHas (IekapTOBa) CUCTEMa KOOPJIMHAT B MpocTpaHcTBe. PopMyna
paccTossHUus MEXAYy IByMs ToukaMu. Bekrtopsl. Moayinb BekTopa. PaBeHCTBO
BEKTOpOB. Cll0KEHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. Paznoxenue
BEKTOPA MO HANPABICHUAM. YTOJI MEXKIY ABYMs BekTopamu. lIpoeknus BekTopa Ha
ock. Koopaunatel BekTopa. CramsapHOE NPOU3BEICHUE BEKTOPOB.

1. Pemnts rpadpruecky HEPABEHCTBO
3X—9y >6

2. PemmTh cucTeMy TMHEHHBIX YPaBHCHUH.
{Zx +3y+2=0

X+9y =06

3. Pemwuth ypaBHEHUE

2X+2 — 32

4. Bpryuciaurh

log210+l0g20,8=

5. Pemuth ypaBHEHHE
log,(2x—12) = 4

6. Ynpoctuth BeIpaxkeHue
sin(a + B) —sina - cosf =

/. PemuTh ypaBHEHUE
7% —6-7"+5=0

8. Haiitu npousBogHy0 GyHKIIUN
y=3x" —2x> +5x* =2 +5

9. BerumciuTh IPOU3BOIHYIO PYHKIIUH

y = sinIn(5x3 — 2x)

10.BprauciuTh HEONpEeIeICHHBI HHTETPAIT
j(3x3 + 2x%)dx

11.TTocTpouTh rpaduk 1 BRIYUCIUTH MIIONIAb KPUBOJUHEHHON Tpaneiuu,
OTpaHUYCHHOHN Mapabosoi y=x’-2x, ocbto OX U MPAMBIMHU X=2 U X=3

12.B takcomnapke 12 mammH: 2 yepHbie, 4 xenteie, 6 6enbrx. Kakosa
BEPOSITHOCTh TOTO, YTO 1O BBI30BY MPUENET KeJITasi MaliuHa?



13.B ky6e ¢ anuHoit pedpa 3 cM MOCTPOEHO CEYeHUE Yepe3 JBa
MpoTUBOJIEKAIKX peOpa. HailTh mepumMeTrp U miiomanb 3TOro CEYeHHUs.

14. 13 npou3zBonbHOM Toukr C Ha KOOPAMHATHOM MJIOCKOCTU TOCTPOUTH

—

sektop CD=(4;-2) u naiitu ero nnuny.

15. Pemuts rpaduyecku HEpaBEHCTBO

5x+y =10
16. Pemuth cuctemMy JIMHEHHBIX YpaBHCHUH.
2x+3y+2=0
2X+4y+4=0

17. Pemuth ypaBHEHUE
2X+3

18. Beruucnurs
log,1,6+l0g,10=

19.Pemuuth ypaBHEHUE

log(2x—8)=2

20.Y1mpocTuTh BhIpaKCHHE
cos(a — [)-cosa -cosf =

21.PemuTh ypaBHEHUE
3 [ 3
83x—7 =\2 x-1
22. HaiiT mpou3BOAHYIO0 PyHKITUH
y=2x"—6x* +4x* - 2x+5

23.Haiitn sxcTpeMyMmbl QYHKITHH
Y= x*+2x—2

24. BeryucnuTh HEOPEAeICHHBIN HHTETpal
j(6x3 + 7x%)dx

25.TTocTpouTs Tpad ik ¥ BEIYUCITUTH TUIOMIAAh KPUBOJIMHEHHON TPATICIINH,
OTrpaHUYCHHOHN Tapabdosoi y=x’+3X, ockio OX U MPSIMBIMU X=2 U X=3



26.Urpanbhyto kocTh Opocuinu 1 pa3. KakoBa BEpoSITHOCTh TOTO, UTO BBINAJIO
YETHOE YHUCIIO?

2(.B npaBUSIbHOM TPEyroJabHOM MpU3ME CTOPOHA OCHOBAHUS paBHa 3 cM, a
6oxoBoe pedpo paBHO 5 cM. HaitTu muiomaab O0KOBOW MOBEPXHOCTH U
IUIOIa/1b OCHOBAHUS MTPU3MBI.

28.J1anbl Touku A(5;-2), B(6;-3), C(3;-4). IlocTpouTh Ha KOOPAUHATHON

IJIOCKOCTH U HAaWTU KOOPAUHATHI BEKTOPOB: AB ,BC ,CA

3.3. TecroBble 3aqaHus 11 POMEKYTOUHOIH aTTeCTAIMA
o0y4yarommxcs
Bri0epuTte o1MH BepHBbI BAPUAHT OTBETA

o 1
Hanpgure 3HaueHus: BoIpaKeHuUs: (7 P —) - 25,6.

3
8
A.18.24;
b.-24;
B.160;
I'. 182,4.

Bbi0epuTe 01MH BepHBIA BAPDUAHT OTBETA

Haipure 3HaueHus BoIpaKeHUs: gV3+7.g-5-V3,
A.64;

b.16;

B.1;

I.2.

Bbi0epuTe 01MH BepHBbI BADUAHT OTBETA
VYnpocture Belpaskenue: 3sin’f + 10 + 3cos?p.
A7,

b.10;

B.13;

I.16.

Boi0epuTe 01MH BepHbIii BADUAHT 0TBETA
Beraucuts: /81 - 0,0001.

A. £0,3;

b.-0,3;

B.0,3;

I'.0,9.

Bbi0epuTe 01MH BepHbIl BADUAHT 0TBETA
YKaxunre, KAKOMY IPOMEKYTKY IPUHAIICKUT KOPEHb YPABHECHUS :

b—§=6



A. (~140; —130);
B.(—130; —120);
B.(—120; —110);
T. (—110; —100).

Bri0epure o1MH BepHBI BAPUAHT O0TBETA
Boruncnuts: logg 8 — logeg 2 + logg 9.
A.logg 15;

b.2;

B.loge 13;

I.0,s.

BriOepuTe o1MH BepHbI BADHAHT OTBETA
Pemure ypaBuenus: log, (2x + 5) = 2.
A.27;

b.-0,3;

B.0,1;

I'.22.

Bbi0epuTe 01MH BepHBIA BAPDUAHT OTBETA

Pemnre ypasrenus: 3¥ = 27 - /9.
A.3.5;

b.3,3;

B.3,75;

I.2,5.

Bbi0epuTe 01MH BepHBbI BAPDUAHT OTBETA
1

5%-1 < 7

Pemnre HepaBeHCTBO:

A.(—o0; 4];
B.(—o0; 6];
B. (0,8; +0);
I. (—:0,8].

Boi0epuTe 01MH BepHbIii BADUAHT 0TBETA
—2x+1

4x+2

VYkaxute Npou3BOIHYIO0 PYHKIIUU: Y =
2

“(4x+2)?’
-2

‘(2x+1)?’
—-2x

" (2x+1)?’
4x

T (2x+1)?

YcraHoBuTE COOTBETCTBHE MEKAY HEPAaBCHCTBAMM U UX PCIICHUAMM.



Kaxxiomy 13 4eThIp€X HEPABEHCTB B JIEBOM CTOJIOLIE COOTBETCTBYET OAHO

U3 peuIeHuil B IpaBoM CTOJOLE.

HEPABEHCTBA PELLUEHNA

A) logzx < —1 1) (3i+e)
B) logzx > 1 2) (0;3)
B) logzx < 1 (l;+oo)

3) \3
ry logsx> —1

(*3)
g\ 3

3anumdre B OTBET  HUQPHI,
COOTBETCTBYIOLIEM OyKBaM:

PAacCIIOJIOKNB nux B

A b B

YcTraHoBuTe COOTBETCTBHE

MEXKITY

XapaKTepUCTUKAMHU 3TUX (PYHKIUI HA oTpe3ke [—1; 1].

NOpSIAKE,

rpapukamMu  QpyHKUUA U

v 1

FPAGUKN GYHKLNI

1

A)

B)

B)

XAPAKTEPUCTUKHA
1) na orpeske [-1; 1] pyHKuMsa yObIBaeT
2) na otpeske [—1; 1] pyHKIIMSI MMeeT TOUKY MaKCUMyMa
3) Ha otpeske [—1; 1] pyHKIIMS MMeeT TOUKy MUHIMYMa
4) na orpeske [—1; 1] byHkuus Bo3pacraer
B tabnwuie moj kaxaoii OyKBO#M yKa)XUTE€ COOTBETCTBYIONTUN HOMED.

b B r

Bpi0epuTe 01MH BepHBbIA BAPDUAHT 0TBETA



B npsimoyronsHom napamnenenunene ABCDA,B;C, D, péopa AB, BC u

IMaroHans GOKOBO# rpaHn BC; paBHbI cooTBeTCTBEHHO 7, 3 11 3v/5.
Haiinure 06néM napamnenenunena ABCDA,B,C;D;.

D, C
e
J G B_ e
-~
-~
i B
A.126;
b.35;
B.375;
I'. 25.

YcTraHoBHUTE COOTBETCTBHE MEK/IY HEPABEHCTBAMM M X PellIeHUAMH.
Kaxxnomy u3 ueTbIpéx HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO U3
pelIeHni B IPaBOM CTOJIOIIE.

HEPA]E)EHCTBA PEILIEHW A
o=t 1)'53 #3120 G
5375 >3 2) (35 )
B)Eaggx > 1 3)(_00; 2)

*=3 _ | 4)(2$3j
1”):}(:—2

3anuiure B OTBET HU(PHI, PACTIONOXKUB HX B MOPSIKE, COOTBETCTBYIOIIEM
OykBaMm:

A b B r

Bri0epuTe 0AMH BEepHbIl BADHAHT OTBETA

Kaxoit yron oGpa3yeTt ¢ ockro abcnucce kacaTenbHas K rpaguky GyHKIIUN

y = x° — x B Havane KOOPAHHAT?



A.135° ;
b.45°;

B. 180°;

I'. 35°.

BriOepure o1MH BepHbI BAPUAHT O0TBETA

x2+9
x

YkaxuTe Touky Makcumyma QyHkuu f(x) =

A.-3;
b.3;
B.0;
I. 4.

Bri0epuTte o1MH BepHbI BAPUAHT OTBETA

Haiigure muiomanb Gurypsl, orpaHU4€HHON OCBhIO a0CITUCC, MPSAMBIMU
T T .
X=72,Xx="H rpadukom GyHKIUU Y = 2Sinx.
i
A=,
3
b.1;

B.10;
. 4.

JlaiiTe KpaTKUH 0TBET (0OTBETOM MOKET SABJISATHCH EJ0€ YHUCI0 WU
4K (10, 32AMIMCAHHOE B BH/IE 1ECATUYHOM Apoodn).

Pemure ypaBuenue: V129 — x + 13 = 3x.

JaiiTe KpaTKuid 0TBET (0TBETOM MOMKET ABJSATHCH LEJI0€ YHCI0 U
YK CJ10, 32ANIMCAHHOE B BHJIE AEeCATUYHOM Apoon).
10g7214+Jog71440g72—210g722

log, 14+2log, 2 '

Haiinute 3HaueHue BoIpaKeHUS:

JaiiTe KpaTKuid 0TBET (0TBETOM MOXKET ABJSATHCH LEJI0€ YNCI0 U

4K CJ10, 32aNIMCAHHOE B BU/IE AECITUYHOM Apoodn).

. x2%2-16
Haitnute Hanbospiee 1eoe penieHrue HepaBeHCTRa: Pry— > 0.
X—oX



Bri0epuTe 01MH BepHBIH BAPUAHT OTBETA
HaiinuTe 3Hauenus Buipaxkenus: 72 - 37 =+ 212,
A.18;

b.81;

B.21;

I'. 243.

BriOepure o1MH BepHbI BAPUAHT O0TBETA

3a guBaH M ee naocraBky 3amiatwiun 6900py6. CTOMMOCTH JOCTaBKH
coctaBiisieT 15% ot croumocTu nuBaHa. CKOJIBKO CTOUT JUBaH?

A.6000;

b.5875;

B.5050;

I'. 900.

Bri0epuTte o1MH BepHbI BAPUAHT OTBETA
Boruucnuts: tg390°.

AAN3;

B.—V3;
B.\/—E;
3
V3

r.——.
3

Bbi0epuTe 01H BepHbIi BADHUAHT OTBETA

Kak HasbiBaeTcs rpaduk QyHKImMH y = 2x2 — 3?
A. runep6orna;

b.mapa6omna;

B.Ilpsmas;

I'. xyOnueckas mapabomna.

Boi0epuTe 01MH BepHbIii BADUAHT 0TBETA
Vrpoctute Boipaskenne 3% * 32X x 35,

A. 32X2+5

B. 33X—5

B. 33X+5

. 3X+5

Bri0epuTe 0AMH BEepHbIl BADUAHT OTBETA

Kakoe 13 JaHHBIX paBEHCTB HEBEPHO:

1) V=64==4.9) ¥=1 .3y V16=-2,4) V3375=15
A.l;

b.2;



B.3;
. 4.

Bri0epure 01MH BepHBI BAPUAHT OTBETA

2_
Haiitu o6macts onpenenenust pyukiun: f(x) = j:xj
A.(—o0; 4];

B.(—o0; 6];

B. (—o0; —0,25) U (—0,25; +0);

I'. (—0,25; 4+ ).

Bbi0epuTe 01MH BepHbIl BADUAHT OTBETA
OyHKIUS Y = SINX SABISAETCH. ... ..
1) ueTHoi1; 2) HEUETHOM; 3) HM YETHOW, HU HEUETHOI; 4) HETIEPUOANUECKOIA.
ALl
b.2;
B.3;
I. 4.

Bbi0epuTe 0O1MH BepHBIA BAPDUAHT OTBETA
Pemnre Hepasenctpo: 057 > 16

1) (=2teo) . 2y (—e02) 3 (2eo) gy (—oo5-2)
A.l;

b.2;

B.3;

I.4.

Bbi0epuTe 01MH BepHBbI BADHUAHT OTBETA

Haiiinte cyMMy KOpHEH ypaBHEHUS: ¥ =32,
1)8; 2)-5; 3)6;4)-6

A.l;

b.2;

B.3;

I'.4.

Bri0epuTe 0AMH BEepHbIl BADUAHT OTBETA
VA
Pemnre ypaBHeHue 2 cos (E x) +1=0.

A.£2 + 6k, keZ ;
b.+2 + nk, keZ



B. + § + 6k, keZ :
I'. wk, keZ .

Bri0epure o1MH BepHbI BAPUAHT O0TBETA

Haiimure makcumym Qynkuun f(x) = x3 — 2x% — 7x + 3.

A7

b.—3:

B.Z:
3

r.1.

Bri0epuTte o1MH BepHBbI BAPUAHT OTBETA

['padux pyHkumu y = 2sinxX nojryyaercs u3 rpapuka y = sinx myTéM. . ..

1) cmenienus o ocu Oy Ha 2 €/1. OTpe3Ka;
1

2) cxatueM 110 ocu 0x B 2 pasa;

3) pactspxenue 1o ocu Oy B 2 pasa;

4) cmetenust 1o ocu 0X Ha 2 el1. oTpe3Ka.
Al

b.2;

B.3;

I.4.

Bbi0epuTe 01MH BepHBbI BAPDUAHT OTBETA

Pemute ypaBHenne: 53% — 2 - 53%71 — 3. 53%72 — g,

A.-1;
Bb.2;
B.1;
I'. 4.

Bri0epuTe 0MH BEepHbIl BADUAHT OTBETA

Haiignre MHOKECTBO 3HA4YCHUU
f(x)=x*—4x+3,x €[0;5]

1) [-1;8] 2) [3;8] 3) [-1;)
A.l;

b.2;

B.3;

I. 4.

G yHKIIUM

4) [-1;3]



BriOepuTe oaMH BepHBIN BAPHAHT O0TBETA

2.9
Haiinute oOmuit Bua mepBooOpasueix ¢yHkmmu f(X) = );—3 Ha

npomMexyTke (4; +00).
2
1) x3-3x + ¢,c€R; 2)x? +3x+c,cER;3)X?-3x+c,cER;

X2
4)?+3x+c,cER.

A.l;
b.2;
B.3;
I'. 4.

BriOepuTte o1MH BepHbI BAPUAHT OTBETA

Haitnute nepBooOpasnyto ¢ynkimuu f(x) = VX , rpaduk koTopoii
npoxoauT yepe3 Touky P(9;1).

1) F(x) = 2\/} —17; 2))F(x) = gx\/I+ 17 :3) F(x) = gx\/}— 17 ;

4) F(x) = E\/E +17.
A.l;
b.2;
B.3;
I'. 4.

JlaiiTe KpaTKUH 0TBET (0OTBETOM MOJKET SABJIATHCS LEJ0€ YUCI0 WU
4K (10, 32ANIMCAHHOE B BU/IE 1ECATUYHOM Apoon).

Haiit 3HaueHue BeIpaxkenus: V19 —a + V10 — a, eciu

V19 —a++v10 —a = 1.

JlaiiTe KpaTKUH 0TBET (OTBETOM MOKET SBJISATHCH 1EJ0€ YHUCI0 WU
4K (10, 32ANIMCAHHOE B BU/IE 1eCITUYHOM TPOOH).

Pemre cucrtemy ypaBHeHUN:

{ 3y+l — 2% =5,
4x

—6-3V4+2=0. B otBeTe YKaKUTC a6CHI/ICCY TOYKH PCHICHMUA.

JlaiiTe KpaTKUH 0TBET (OTBETOM MOKET SIBJSITHCS 1€J10€ YHUCJI0 WU
YHUCJI0, 3ATIMCAHHOE B BUJIE 1eCATHUYHOM APOo0OH).

Teno, macca KOTOPOro M=5KT, IBUXKETCA NPSIMOJIUHENHO 110 3aKOHY



s=1—t+t? (raeswusMepserca B MeTpax, t- B cekyHnax). Haitnute
my?

2

KMHETUYECKYIO DHEPTHIO TENa yepe3 10 ¢ mocne Havana ABUKEHUS.

Bri0epure o1MH BepHBI BAPUAHT O0TBETA

Haiinure 3HaueHus Bolpaxkenus: (2x — 18)-(2x + 18) —4x? — 7x +
48 npu x=110.

A.1824;

b.-1046;

B.160;

I'. 180.

BriOepuTte o1MH BepHbI BAPUAHT OTBETA

1 x
VYkaxunte rpapuk QyHKIMU: Y = (E)

I

L AW 5 .

A.l;
b.2;
B.3;
I'. 4.

Bbi0epuTe 01MH BepHbI BADUAHT OTBETA

I'paduk PyHkmM y= 3cosx momydaercs U3 rpaduka y = cosX myTéM. . ..
1) cmemenus no ocu Oy Ha 3 eJ1. OTpe3Ka;

2) cxxatreM 110 ocu 0x B 3 pa3sa;

3) pactspxenue 1o ocu Oy B 3 paza;

4)emerienust o ocu 0X Ha 3 efl. oTpe3Ka.

A.l;
b.2;
B.3;
I'. 4.
Bri0epuTe 0AMH BEepHbIl BADUAHT OTBETA
. 3
Haiiti o6acts onpenenenus Gpyukuuu: f(x) = =
A.(—o; 3];
B.(—o0; 9];

B. (—o0; —3) U (3; +);
I'. (—o0; —3) U (—3;3) U (3; +).



Bbi0epuTe 01MH BepHbI BADMAHT 0TBETA

JIBoe pabounx U3roTaBIMBAIOT [0 OJIMHAKOBOMY KOJMUYECTBY JeTajCH.
[lepBblii BEIMOJHWUI 3TY padboTYy 3a 6 4, a BTOpOH 3a 4 4, TaK KaK U3TOTOBJISLIT
B yac Ha 14 neraneit Oosbine nepBoro. CKOJIBKO JeTaiedl M3rOTOBUII
BTOpPOU paboumii?

A.170;

b.168;

B.166;

I'. 164.

Bri0epuTte o1MH BepHbI BAPUAHT O0TBETA

eny ToBapa nosbicuiin 100% , a 3atrem causmim Ha 50% . Kak usmenurcs
1IeHa ToBapa?

A.HE U3MEHUTCH,;

b.Bo3pacrert B 2 pasa,

B.Bo3spacrer B 110710BUHY;

I'. causurcs na 25%.

BriOepuTe 01MH BepHBI BADHAHT OTBETA

Ha onumnuazne no pycckoMy si3bIKy 250 yYaCTHUKOB Pa3MECTUIIN B TPEX
aynutopusx. B mepBhIX IByX yaainoch pa3MmecTuTh mno 120 yernosek,
OCTaBIIMXCS IEPEBEIM B 3allaCHYK ayJIUTOPUIO B JPYrOM KOpITyCe.
Haiinmure BeposSTHOCTH TOTO, YTO CIy4alHO BBIOpAHHBINA YUYACTHUK ITHCAT
OJIMMITMA/Y B 3aIIaCHOU ayJUTOPHUH.

Al

b.0,04;

B.0,3;

I.04.

Boi0epuTe 01MH BepHbIii BADUAHT 0TBETA
Haiiure kopens ypasuenus:.(x — 1)3 = —8
Al

b.-1;

B.3;

I.-2.

Bri0epuTe 0AMH BEepHbIl BADUAHT OTBETA

CyMMa yIJIOB TPaBHIIBHOTO BBIIYKJIOTO MHOTOYTOJIbHHUKA BBIYMCIISIETCS
o popmyie Y.(n — 2) 7 rae N — KOJIMYECTBO €T0 yritoB. I1onb3ysack 5Toi
dbopmymoii, HaiiauTe N, ecau ), = 67,

A.8;

b.10;



B.3;
r.-2.

Bri0epure 01MH BepHBI BAPUAHT OTBETA

Opna Ttabnerka JsekapctBa BecUT 20 Mr U colepXuT 5% aKTUBHOIO
BeuliecTBa. PeOEHKY B Bo3pacte 10 6 MecsleB Bpad mponucbiBaer 1,4 Mr
AaKTUBHOI'O BEUIECTBAa HA KaXKIbIM KWJIOrpaMMm Beca B CyTKU. CKOJBKO
TabJIETOK ITOrO JIEKAPCTBA CIEAYET JaThb PEOEHKY B BO3pAcTe YETHIPEX
MECSIIEB U BECOM 5 KI' B TEYEHUE CYTOK?

A.2;

b.1;

B.3;

I.7.

Bri0epuTte o1MH BepHbI BAPUAHT OTBETA

B tpeyronbauke ABC  yronm C paen 90°, AC = 2,sinA = \/1£77
Haiingure BC.

A.2,4;

b.1;

B.3;

I'.0,5.

Bbi0epuTe 01MH BepHBIA BAPDUAHT OTBETA
Ha pucyHke n306paxéH rpapux ¢yakmun J (x) = b+ log, x Haiinure
f(32).

VA
1

0 1

-e:'qf

A.2.4;
Bb.2;
B.-8;
I'.0,5.

Bri0epuTe 0AMH BEepHbIl BADUAHT OTBETA
OcHoBaHMEM NUPAMUIBI SBJISIETCS TPSIMOYTOJIBHUK CO CTOpOHAMHU 3 U 4.
Ee 06bem pasen 16. Haitnute BbICOTY 3TOM mUpamMuIbI.



I.0,5.

YcTaHOBHTE COOTBETCTBHE MEKIY HEPABEHCTBAMHU U X PelIeHUSIMHU.
KaxxgoMy 3 4eThIpEX HEepaBEHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET OJTHO
U3 PELICHHI B MPaBOM CTOJIOIIE.

HEPABEHCTBA PELUEHKA
A) 2* =2 [} T }‘-
g) 0.5 >2 2 1 1
g) 0,5" <2 3) = .
2" <2 K : >

3anumure B OTBET HU(PHI, PACTIONOXUB HX B MOPSIKE, COOTBETCTBYIOIIEM
OykBaMm:

A b B r

Bri0epuTe 0OAMH BepHbI BADUAHT 0TBETA

[lepByro TpeTh Tpacchl aBTOMOOUITB €Xall CO CKOPOCThIO 60 KM/4, BTOPYIO
TPETh — €O CKOpocThIO 120 KM/4, a TOCHENHIOI0 — CO CKOPOCTHIO
110 km/a. Haiimute cpeaHIO CKOPOCTh aBTOMOOWIS Ha TPOTSHIKEHUU
Bcero mytu. OTBET gaiTe B KM/.

A.24;

b.200;



B.88;
I'. 75.

Bri0epure 01MH BepHBI BAPUAHT OTBETA

Arpodupma 3akymaeT KypuUHbIE Silla TOJBKO B JBYX JIOMAIIHUX
xo3saicTBax. M3BecTtHO, uTO 5% SMII M3 NEPBOrOo XO34iICTBA — sHla
BBICIIEN KaTeropuv, a U3 BTOporo xozsicrtsa — 30% suu BeICHIER
kareropuu. B aToit arpodupme 15% stun Beiciieit kareropuu. Haitnure
BEPOATHOCTH TOT0, YTO SII0, KYIJIEHHOE Y 3TOM arpoupMbl, OKaXeTcs
U3 IIEPBOIO XO35MCTBA.

A.0.4;

b.0,6;

B.0,8;

I. 1.

Bri0epuTte o1MH BepHbI BAPUAHT OTBETA

Haiinure Haumenbiiee 3HaueHue o¢yakiuu f(x) = x*(x +2)3 nHa
orpeske [—1; 1]

Al;

b.6;

B.0;

I.27.

JlaiiTe KpaTKUid OTBET (OTBETOM MOKET AABJIATHCS LeJ10€ YHUCI0 TN
4K (10, 32AMIMCAHHOE B BH/IE 1ECATUYHOM Apoodn).

Hatiti 3nauenue BeipaxkeHus: 3S, rae S — miomaab Gurypsl,
orpaHHYeHHOi mapabonoii y = x? u npamoit y = —2x.

JaiiTe KpaTKud OTBET (OTBETOM MOYKET SIBJSTHLCH LEJ0€ YUCJI0 HJIH
4K CJ10, 32ANIMCAHHOE B BH/IE AeCATUYHOM Apoon).

Hanumure ypaBHeHue KacaTeapHOM K rpaduky Gpyrkmmu f(x) = V1 — x
, mpoxoxsmieit uepe3 Touky P(2;0). B orTBere ykaxkuTe IUIOMIAIbL
TpPEyroibHUKa, 0OPAa30BaHHOTO ATOM KacaTelbHOU U OCAMU KOOPIUHAT.

JaiiTe KpaTKuid OTBET (OTBETOM MOKET SABJSATHCH IeJI0e YUCTI0 UIIH
YHUCJI0, 3ANIMCAHHOE B BUJIE JeCATUIHOM APOo0OH).

X X
Pemure ypaBHeHue: (2 + \/§) + (2 — \/§) = 4. Ecmu ypaBHEHUE
nMeeT 0osiee 0OIHOTO KOPHS, B OTBETE YKAKUTE MEHBIIUN U3 HUX.



IV. METOANYECKUE MATEPUAJIbL, ONPEJEJIAIOLHIUE
IPOLIEAYPHI OIEHUUBAHUS 3HAHUH, YMEHUM, HABBIKOB,
XAPAKTEPU3YIOHIUE 3TANIBI ®OPMHUPOBAHUS KOMIIETEHIIUNA

[Ipouenypa oueHMBaHUsA — HOPSAOK AEUCTBUM MPU TOATOTOBKE U
MIPOBEJICHNUHU aTTECTAIIMOHHBIX UCTIHITAHUN U (HOPMUPOBAHUU OIEHKHU.

[Iponienypa NnpoMEKyTOUHOW aTTECTAlUU MPOXOAUT B COOTBETCTBUHU C
[TonoxxeHrem o MpoOMeEKYTOUHOH (pyOeKHOI) aTTecTalliy 3HaHUI 00yJaromuXcs U
yuyamuxcs JI'YHX.

- ATTecTallMOHHBIE UCTIBITAHUS MPOBOJSATCS MpernoiaBaTesieM (WM KOMUCCUEH
npenoaBaTesiei — B ciydae MOJYJIbHOM AUCIUTIIINHEI), BEYIIUM JICKIIMOHHbIE
3aHSTHUSA 110 JAHHOW JUCHUIUIMHE, WU MPENoAaBaTeIsIMU, BEAYIIUMHU
paKkTUYeCKue 1 Ja00opaTOpHbIC 3aHATUSI (KPOME YCTHOTO DK3aMEHA).
[TpucyTcTBHE MOCTOPOHHUX JIMI] B XOJI€ MPOBEICHUSI aTTECTAIMOHHBIX UCTIBITAHUHN
0e3 pa3pelIeHus PEKTopa WK MPOPEKTOpa HE JOMyCcKaeTcs (3a UCKIIIOUCHUEM
PabOTHUKOB YHUBEPCUTETA, BHITIOHSIONINX KOHTPOIUPYIOIIUE QYHKIIUN B
COOTBETCTBHUM CO CBOMMH JIOJPKHOCTHBIMHU 00s13aHHOCTSIMHU). B ciiydae oTcyTcTBuUs
BEJIYIIETO MPEINo aBaTesisl aTTeCTAllMOHHBIC HCTIBITAHUS TTPOBOISITCS
pernoaBaTesieM, Ha3HAYCHHBIM MTMChbMEHHBIM pacliopsiKeHueM 1o Kadepe.

- lHBanup! 1 IMI1a ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBBS, UMEIOIINE
HapyIIEHHs OTIOPHO-ABUTATEILHOTO aIlapara, I0MyCKalTCs Ha aTTeCTallMOHHBIC
UCIIBITAHUS B COTMIPOBOXIEHNUH ACCUCTEHTOB-COMTPOBOKAAIOLINX.

- Bo Bpems aTrTecTalimOHHBIX UCTIBITAHUIN 00yUYaroIuecss MOTYT MOJIb30BaTHCS
porpaMMoi y4eOHOM AUCIMIUIMHEI, a TAKXKE C pa3pelIeHus MpernoiaBaTens
CIIPaBOYHOUN M HOPMATHUBHOM JTUTEPATYPOH, HEIPOTPAMMUPYEMBIMHU
KaJIBKYJISITOPAMH.

- BpeMst moaroroBku oTBETa MPH cllaye 3aueTa/IK3amMeHa B yCTHOU GhopMe TOIKHO
COCTaBJIATh He MeHee 40 MUHYT (I10 KEeTaHUI0 00yJarOIIErocss OTBET MOXKET OBIThH
JOCpOYHBIM). Bpems oTBeTa — He 60s1ee 15 MUHYT.

- [Ipy noAroToBKe K YCTHOMY 3K3aMEHY PK3aMEHYEMBIi, KaK MpaBUjI0, BEAET
3aMCH B JIUCTE YCTHOTO OTBETA, KOTOPBIM 3aTeM (110 OKOHYAaHUU PK3aMEHA)
cIaeTcs 3K3aMEHATOpY.

- [Ipu mpoBeneHnn yCTHOTO 9K3aMEHa dK3aMEHAIMOHHBINA OMJIET BBIOMpAeT cam
AK3aMEHYEMBIN B CIy4aHOM IOPSIJIKE.

- DK3aMeHaTopy MPE0CTABIACTCS MPABO 33/1aBaTh 00yUYaIOITUMCS
JOTIOJIHUTEIIbHBIE BOMIPOCHI B pAMKaX MPOTPaMMbl TUCIUIUIMHBI TEKYILIETO
ceMecTpa, a TakKe, IOMUMO TEOPETUUECKUX BOIPOCOB, J1aBaTh 3aJ1auu, KOTOPbIE
M3Yy4aJuCh Ha MPAKTUYECKUX 3aHATUAX.

- O11eHKa pe3yJIbTaTOB YCTHOT'O aTTECTAIMOHHOTO UCTIBITAHUS OOBSABIISIETCS
oOydJarommmMcs B eHb ero poBeaeHus. [Ipu npoBeeHnn MTUChbMEHHBIX
aTTECTAlMOHHBIX UCIIBITAHUN WM KOMIIBIOTEPHOTO TECTUPOBAHUSA — B JIEHb UX
MPOBEJCHUS WM HE MO3/IHEE CIEAYIONIEro pabouero AHs MOCie UX MPOBEACHUSI.

- Pe3ynbTaThl BHINOJHEHUS aTTECTALIMOHHBIX UCTIBITAHUN, TPOBOAUMBIX B
nucbMeHHOU (hopme, hopMe UTOrOBOM KOHTPOJIBHON PadOThl MU KOMIIBIOTEPHOTO
TECTUPOBAHMUS, JOJKHBI OBITh OOBSBICHBI 00YUYAIOIIUMCS U BBICTABJIEHBI B
3a4€THBIC KHUKKH HE TIO3HEE CIAEAYIOMIEro pabouero AHs MOCie UX MPOBEICHHUS.
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