[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

O0: Manaxosa CeaDym@padiBHoe rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKIECHUE
[omkHocTb: OupekTop Gpunmana BBICIIIETO 06pa30BaHI/I$I

Hara noanmcars: 15.07.2016 15:4¢pg ccprifckmii TOCyJapCTBEHHBIH arpapHblil yHHBEPCUTET —
YHWKaNbHbIA NMPOrpaMMHbIN KITHOY:

chad7a2f4b9180af2546¢5354c4938c4a04716d  MICXA mmenn K.A. TumupsizeBa»

(PTHOY BO PITAY-MCXA umenu K.A. Tumupsizena)
Kamyxckuit puiman
TEXHOJIOTUYECKHNU KOJUIEIK

KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

o qucuuiumae «OVYI1.03 Maremarukay

cnenuaibHoCcTh: 35.02.05 Arponomust
dbopma oOydeHHs: OUHAS

Kaiyra, 2024



Oo01me MoJI0KEeHUu

Pe3ynbpratom ocBoeHUS y4eOHOTO TIpeaMeTa SIBISIETCS
YmMeHue

—  BBINOJHATh apu(pMETUYECKUE ACHCTBUS HAJ YUCIAMH, COYETasi YCTHBIC
U THUCbMEHHBbIE TPUEMbl; HAXOJUTh MPUONMKEHHbIE 3HAYCHHUS BEJIWYUH U
MOTPEIIHOCTH  BBIUMCICHUM (a0COMIOTHasT W OTHOCUTENIbHAs); CpPaBHUBATH
YU CJIOBBIE BBIPAKECHMUS;

—  HAXOJUTh 3HAYCHUS KOPHS, CTETICHH, Jorapudma, TPUTOHOMETPHISCKIX
BBIDOKEHUII HA OCHOBE ONpEICICHUSA, WCIONb3YySd TMpU HEOOXOIUMOCTU
UHCTPYMEHTAJIbHBIE CPEJICTBA; IMOJb30BATHCS MPUOMIKEHHONW OIICHKON TNpu
NPaKTUYECKUX pacyeTax;

—  BBINOJIHATH MPeoOpa3oBaHUsl  BBIPAKEHUHM, NpUMEHss (HOpMYIIbI,
CBA3aHHBIE CO CBOMCTBAMM CTEMEHEH, JorapudmMoB, TPUTOHOMETPUUECKUX
dynKumi;

—  BBIUMCIATH 3HAUYC€HHE (YHKIMU IO 3aJaHHOMY 3HAUYCHUIO apryMeHTa
P pa3IMYHBIX crioco0ax 3a1anus (QyHKINH;

—  ONpenensTh OCHOBHBIE CBOWCTBA YUCIOBBIX (DYHKIMH, UIUTFOCTPUPOBATH
uX Ha rpadukax;

—  CTpouTbh rpadUKu M3YYEHHBIX (YHKIUN, WIUTFOCTPUPOBATH MO TrpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

—  HUCIHOJIb30BaTh MOHATHE (YHKIMM JUIsi ONMCAaHUSA MW aHalu3a
3aBHCUMOCTEH BEJIMYUH;

—  pemiatb palMoHaJIbHBIE, NOKa3aTelIbHbIE, JgorapupMuyYecKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS, CBOJIAIIMECS K JIMHEWMHBIM M KBaApaTHBIM, a
TaK)X€ aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI,

—  HUCIOJIb30BaTh rpadUYECKUil METO PEIICHUS] YPAaBHEHHUI U HEPABEHCTB;

—  u300paxkaTb Ha KOOPJAMHATHOW TUIOCKOCTH pEIIEHUs YpaBHEHUH,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMH;

—  COCTaBJISITb M peuiaTh ypaBHEHUSI M HEPABEHCTBA, CBS3bIBAIOLIUE
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM YHUCJIEC MPUKIIAIHBIX) 3a/1a4ax.
dopMoit aTTecTaliK MO y4eOHOUN TUCIUIITNHE SBIISIETCS dYK3aMEH.



1®opMBbI KOHTPOJISI M OLIEHUBAHUS 3JIEMEHTOB Y4eOHOI0 npeaMera

JJieMeHT y4eOHOro

(I)opMa KOHTPOJISI 1 OUCHUBAHUA

npeamera
Texymmii PyGexnblii IIpomexyTounas
KOHTPOJIb KOHTPOJIb arrecTanus
Pazpen 1. ITnceMmennsle u KonTposibHas
Aunreopa. YCTHBIE OIIPOCHI, paborta
MPaKTUYECKUE
3aHATUS, PEIICHUE
3a1a4
Paznen 2. [TuceMenHbIe U Kontponbnas
Hauvana YCTHBIE OTIPOCHI, pabota
MaTeMATH4YeCKOI0 MIPaKTUYECKHE
a”Ha/u3a. 3aHATHS, PEIICHUE
3a/1a4
Paznen 3. IIncemenHbIe U Kontponbnas
KomOunaTopuka. YCTHBIE OIIPOCHI, paboTta
Crarucruka. MPAKTUYECKUE
Teopus 3aHATUS, PEIICHUE
BEPOATHOCTEN. 3aza4
Paznen 4. [TuceMenHbIE U KonTposibHas
I'eomerpus. YCTHBIE OIIPOCHI, paboTta
MPaKTUYECKHE
3aHATUS, PELICHUE
3a/1a4
Hror JK3aMeH

2 Pe3yjbTaThbl 0CBOCHHS YUYeOHOTO MpeaMeTa, Mo/JieKalue NpoBepKe Ha

IK3aMeEHeE .

2.1.B pe3synbrare

aTTecTallM 1O Yy4eOHOMY TIpPEAMETY OCYIIECTBISETCA
KOMILJIEKCHASI TPOBEPKA CIAEAYIOIINX YMEHUM, HABBIKOB Y 3HAHUIA:

PesynbTaTnl 00yyeHus

(ocBOCHHBIE YMEHMHSI, YCBOCHHbIE

OcHOBHbIE IOKA3aTEJIH OLEHKH pe3dyJjbTara

3HAHMA)
YMmenus:
BBIIIOJIHATH apudmernyeckue MIEPEUYUCIATh OCHOBHBIE apudmerndeckue
JEHUCTBHS Haa 4YHCIAMM, CcodeTas ACUCTBUA HaZl YMCIIaAMHU,
YCTHBIE ¥ [HCHMEHHBIE TIPHEMbI; dbopMynupoBaTh  OMpeAeNieHne  aOCONIOTHOM
MOTPEIIHOCTH;

HaxXoauThb HpI/I6HI/I)KeHHI)Ie 3HAa4YCHUA

BCJIMYUH n IIOrp€IIHOCTU
BBIYMCIICHUN (abcomoTHas u
OTHOCHTEJIbHA); CpaBHMBATH

dbopMynupoBaTh OMpeeNieHne OTHOCHTEIThHOMN
MOTPEUTHOCTH;

MIPUMEHSATH TIPaBUiIa HaXOXKIEHUS TOTPEITHOCTEH
npu BBIYHCIICHUH CYMMBI, Pa3HOCTH,




YU CJIOBBIC BBIPAKCHUA

IMPOU3BCACHUA U YaACTHOI'O YUCCII;
- HMETH NPCACTABJICHUA O YUCIIOBBIX HEPABCHCTBAxX

HAXOJWUTh 3HAYCHUS KOPHS, CTEICHH,
jgorapupma,  TPUTOHOMETPUUYECKHX
BBIPDAKCHUI HAa OCHOBE OIPEIEIICHNS,
UCTIONB3Ysl NP HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIC CpEnCTBa;
10JIb30BATHCS NpUOIIMHKEHHON
OLICHKOH ITPY MPAKTUYECKUX pacueTax

—  ¢opMynupoBaTh  OINpeAeTeHHEe KBaJPaTHOTO
KOpHSI,;

—  ¢dopMyIupOBaTh ONpeEesIeHUE CTEIECHU;

—  ¢opMmynupoBaTth  ompeneineHue  Jjorapudma
4HCla;

—  (opmynupoBarh omnpeneneHue IeCATHYHOTO
HaTYypaJbHOTO JIorapudma;

—  ¢opMynupoBath orpezeneHus CUHYCa,
KOCHHYCA, TAHT'€HCA U KOTAHT'€HCA;
—  BJaJeTh TaOJIMYHBIMU 3HAYCHHUSIMH

TPUTOHOMETPUUECKUX (PYHKIIHI

BBIIIOJIHATh npeoOpazoBaHus
BBIPQXKECHUM, NpUMEHssT (HOpMYIbI,
CBsI3aHHBIE CO CBOMCTBAMHU CTEIEHEH,
JOrapupMOB, TPUTOHOMETPHUUYECKHX
byHKIMiI

—  (dopmymupoBaTh  CBOWCTBa  CTENEHEH  C
HaTypaJIbHBIM [10Ka3aTelEM;

—  ¢opMyIupoBaTh CBOMCTBA CTETIEHEN C IEJIBIM
MOKa3aTelieM;

—  ¢opMynupoBaTh  CBOICTBa
JIEHCTBUTEIIbHBIM IIOKA3aTeIIEM;

—  (opmynupoBaTh CBOICTBA KBaAPATHBIX KOPHEH;
—  (dopmynupoBath cBoiicTBa Torapr(hMOB;

—  3amMCchIBaTh ~ OCHOBHOE  Jiorapudmuyeckoe
TOKJIECTBO;

—  3amuchIBaTh (DOPMYIBI IBOMHBIX U MOJIOBUHHBIX
YIJI0B TPUTOHOMETPUUECKUX (YHKITHUI;

CTEIeHEN C

—  (opmynupoBaTh OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO;

—  3aluChIBaTh bopMmyIb CBSI3H MEXIY
TPUTOHOMETPUUYECKUMHU (YHKLIUSIMHU;

—  3anuceiBaTh (OPMYJBl CyMMbl M Pa3HOCTH

TPUTOHOMETPUUYECKUX (YHKIUH;
—  3anuceiBaTh  (POPMYIIBI
pPa3HOCTH JBYX YTJIOB;

—  3anuceIBaTh  (OPMYIIbI
pPa3HOCTH JBYX YIJIOB;

—  3amuceIBaTh (POPMYIIBI IPOU3BEIEHUSI CHHYCOB U
KOCHHYCOB;

—  TI0JIB30BaThCs POpMyIaMu NPUBEICHUS

ChUHYyCa CYMMbBI H

KOCHUHYCa CYMMbI H

BBIYUCIIATh 3HAYCHHE (QYHKLUUHU I10
3a/laHHOMY 3HAU€HHUIO apryMeHTa Ipu

—  ¢opMynupoBaTh COCOOBI 3aJaHUS (PYHKIINH;
—  ¢opMyIupoBaTh onpesesieHne QyHKINY;

pa3IMIHbIX crocobax 3ajaHusd - (opMyIMpOBAaTH OCHOBHBIE MOHATHS (YHKLIUU:
ynximn aApryMEHT, 3aBUCHMAas IIEPEMCHHAs
—  ¢opMynupoBath orpezeneHne rpaduka
byHKIIHN;
o - dbopMynupoBaTh  OmpejeieHne  YeTHOW |
omnpenenaaTb  OCHOBHBIE  CBOHCTBA o
o HEYETHOHN (YHKIINH;
YHUCIOBBIX GyHKUIUH, N
- MYJIMPOBaTh I JICHU MOHOTOHHOU
WUTIOCTPUPOBATh UX Ha rpadukax (bopmympo 0 peL[Ve cHme OHOTO Ov
¢byHKIMN (Bo3pacraromei, HEeyOBbIBaIOIIEH,
yOBIBaroIIIEH, HeBO3pacTaroLIeil);
- ¢bopMynupoBaTh  TOHATHE OTpaHUYEHHOU




ynxumm;

—  (dopMmymupoBaTh  MOHSATHE  MEPHOAUYCCKOM
byHKIIIN
—  (dopMmymupoBaTh  TOHATHE  3JCMEHTApPHBIX
KIWM;
CTPOHTH rpaduKu H3YUYCHHBIX Pyn ’
byl HULOCTpHpOBaTh 10 | NEPEYUCIISITD OCHOBHBIC JJIEMEHTapHBIC
b
. KIIUH;
rpaduKy CBOWCTBa 3JIEMEHTAPHBIX ymicum; .
— —  MepeYHCIAThH OCHOBHBIC CBOWCTBa

AJIEMEHTAPHBIX ()YHKIIHA;
—  n300paxars rpaduku AEMEHTapHBIX QYHKIUH

HCIIOJb30BaTh IIOHATHEC (bYHKHI/II/I JIIA
OIMCAaHWS W aHajanu3a 3aBUCHMOCTEH
BCJIIMYHUH

—  ¢dopMyIupoBaTh MOHITHE 3aBUCUMOCTH;
—  TepevyHCcIATh BUABI OCHOBHBIX 3aBHCHMOCTEH
BEJIMYMH

pemarpb palroHalIbHBbIE,
noKa3arejbHble, JiorapupMUIecKue,
TPUTOHOMETPUUECKHUE YpaBHEHUS,

CBOSIIHECSA K JIMHENHBIM "
KBaJpaTHbIM, a TaK)K€ aHaJOTHYHbIC
HEPABEHCTBA U CUCTEMBI

—  (opmynupoBaTh onpeseIeHre ypaBHEHUS;
—  ¢opMynupoBaTh ONpeesieHne HEPAaBEHCTRA;

- (dopmynupoBaTh onpecIcHue CHUCTEMBI
YpaBHEHUH U HEPABEHCTB;
—  dopMynupoBath MOHSATHE  PABHOCUJIBHBIX
YpaBHEHUU U HEPABEHCTB;
—  [EpeYUCIATh OCHOBHBIE JTallbl U METOMbI

pELIEHUs] PALlMOHAIBHBIX YPAaBHEHUM, HEPABEHCTB U
CUCTEM;

—  IIEpEYMUCNIATb OCHOBHBIC DJTallbl MU  METOMbI
peuieHusl MOKa3aTeabHbIX YPaBHEHUW, HEPAaBEHCTB U
CUCTEM;

—  IIEpEYMUCNIATb OCHOBHBIC DJTallbl MU  METOMbI
pelIeHns JJorapu(pMUUECKUX YpaBHEHHH, HEPABEHCTB
U CHCTEM;

—  IIepeYHCNIATb OCHOBHBIC OTallbl
peuieHus TPUTOHOMETPUYECKUX
HEPABEHCTB U CUCTEM;

U METOJIbI
YpaBHEHUH,

UCIIONb30BaTh TpaduyecKuii MeTon
pELICHNS] YPABHEHHUI U HEPABEHCTB

—  (¢GopMyIupOBaTh XOJ PELIEHUs ypaBHEHUH U
HEpaBEHCTB IrpaMuecKUM METOJIOM;

—  Iepe4YuCsIATh  JOCTOMHCTBA M  HEJOCTATKU
pelleHrs YpaBHEHUW M HEPaBEHCTB IpaduuyecKuM
METOJIOM;

I/I306p AXKaTb Ha KO OpﬂHHaTHOﬁ
INJIOCKOCTH peuicHud ypaBHeHHfI,
HCPaBCHCTB U CUCTEM C JABYMA
HCHU3BCCTHBIMU

—  HMETb  IIPEACTaBICHUE O  KOOPAMHATHOU
IIJIOCKOCTH;
—  ONHKCBHIBaTh XOJ pEUICHUs YpaBHEHUH H

HEPABEHCTB c JIByMS
KOOPJMHATHOM TIOCKOCTH

HCHU3BCCTHBIMU Ha

COCTABJISITh M pPEIIATh YPABHEHUS M

- HUMETh MNPCACTAaBJICHHUC O PCHICHUH 3aaa4 C

HEpaBEHCTBA, CBSI3BIBAIOLINE
IIOMOIIIBIO BBCJICHUA OIHOT'O NN HCECKOJIBKHUX
HEU3BCCTHBIC BCIIMYUHBI B TCKCTOBBIX
HEHN3BCCTHBIX
(B TOM YHCJIe MPHUKIIAIHBIX) 3a/1a4axX
—  (opmymupoBath onpeeIieHHe
BBIYHCIISITH IIpPENENbl | MOCIIEI0BATEIILHOCTH;
nocleA0BaTeNbHOCTEN 1 QYHKITUH —  TMepeYHCNIsITh CIOCOOBI  3alaHusl  YUCIOBBIX

HOCHeﬂOBaTeHLHOCTeﬁ;




—  dopmymupoBath ompeneseHue
YHCIIOBOM MOCIIEI0BATEILHOCTH;

—  MepeYHCIsTh OCHOBHBIC CBOWCTBA CXOJISIIMXCS
TIOCJIEIOBATEIEHOCTEH;

—  MepeYHCISATh OCHOBHBIC TEOPEMBI O BHIYMCICHUHT
Ipe/esia YUCIOBOM TOCIIE0BATEIbHOCTH;
-  dopmymupoBaTh oTpeeieHue
(yHKIMU B TOUKE U B OECKOHEYHOCTH;

—  MepeYHCISATh OCHOBHBIC TEOPEMBI O BHIYHCICHUU
npeaena GyHKIIHH;

npesena

npenaena

OTIpEeINATh TOYKU Pa3pbiBa (PYHKIIHIMA

—  ¢opMynupoBaTh OMNpENEICHUE HENPEPbIBHON
(yHKIIMU B TOUKE U HAa OTPE3KE;

—  ompeaensaTb MO TpaduKy TOYKH pa3pbiBa
byHKIIN
—  (opmynupoBaTh onpeneaeHre MPOU3BOTHOM;
—  [epeyHCIsaTh OCHOBHbIE paBuiIa
HaXO/IUTh IIPOU3BOHbBIE Audbepentmposarms;
SIEMEHTAPHBIX (yHKIHi —  TEEYHCIATH  HPOM3BOJHBIE  HJIEMEHTAPHBIX
GbyHKIH;
—  dopmynupoBaTh IIPABUIIO HaXO0XKJICHUS
IPOM3BOTHON CIIOKHOU (PYHKIIUU
—  (dopmymupoBaTh JIOCTaTOYHOE ycIIoBUE
MOHOTOHHOCTH (PYHKIINH;
—  (opmynupoBaTh  ompeAeNeHHE  AKCTpEMyMa
GbyHKIUY;
—  (dopmynupoBath oOmpeneneHHEe KPUTHYECKUX
TOYEK;
—  ¢opMynupoBath JIOCTaTOYHOE ycII0BUE
CYLIECTBOBAHMSI SKCTPEMYMA;
—  TMepeYHCHsATh MYHKTHI CXEMBI HaXOXXICHUS

UCIIOJIB30BaTh  IIPOMU3BOJHYIO  JUIS
U3y4yeHHs CBOMCTB  (yHKIMH WU
MOCTPOEHHUS IrpapuKoB

HanOOJIBIIETO U HANMEHBIIETO 3HAYEeHUS (YHKIINU Ha
OTpE3Ke;

—  ¢opMynupoBath
BOTHYTOU (YHKIINU;
—  (opmynupoBaTh MOHATHUS TOUKH Ieperuoa;

IIOHATUA BBIHYKHOﬁ u

—  (opmynupoBaTh JIOCTaTOYHOTO yCI0BUS
BBIITYKJIOCTH U BOTHYTOCTH;
—  (dopmymupoBaTh  OmpeneNeHUs ~ ACHUMOTOTHI
rpaduka QyHKINU;
—  TMepevyMCIsATh BUJbl aCUMIITOT;
—  TMepeYHCIsITh IyHKTEHI oOmeit CXEMBI
uccienoBaHus rpapuka QyHKIUN
PUMEHSTh NPOU3BOMHYIO ISt
IPOBEICHUS IpUOTIMKEHHBIX .
. —  (opmynupoBaTh reoMeTPHUECKUI U
BBIYUCIICHHH, pemarb 3aaun ’ .
¢bu3nvecKuil CMBICI IPOU3BOTHOM;
NPUKIIAJHOTO XapakTepa Ha (bopm b
- JUPOBATh NOHATHE AU epeHmrata
HaXOKJICHUE HaMOOJIBIIIETO 17§ PMYITHD 8 peHi

HaMMCHBIICTO 3HAYCHUA

HaXOJUTh NepBOOOpa3HbIE (DYHKIIHIHA

—  (opmynupoBaTh onpeneneHne nepBooOpa3HOn

byHKIIHIN;

—  IepequCIATh nepBooOpasHbIe OCHOBHBIX




3JIeMEHTapHbBIX QYHKIUH;

- dopmynupoBaTh npaBuja HAXOXKICHUS

epBOOOPa3HBIX
BBIYHUCIISATH OTpeNieNIeHHbIE | —  3aluChiBaTh U HpUMEHATH (hopmyiay HbroToHa-
HUHTETPaIbl Jle#iOHuma
BBIUUCIIATh B IPOCTEHIIMX CiIydasX | —  BBIYMCIAATH IUIOMAAM  IJIOCKHX  GHUIYp C
TUTOTIA M u 00BEMBI C | TIOMONIBIO ONMPEACIEHHOTO UHTETPaa;
UCTIOJIb30BaHUEM ONPENENEHHOr0 | —  MPUMEHATh  ONPEJACICHHBIM HHTETpal  IpU
UHTETrpaia pemeHnn GU3MYECKUX 33134

—  (dopmymupoBath  mpaBmia  KOMOWHATOPUKU:

peliaTh MpocTeiime KOMOUHATOPHBIC
3aJjaud METOAOM Iepedopa, a TaKkkKe C
HCIIOJIb30BaHNEM H3BECTHBIX POPMYIT

IIPaBUJIO CYMMBI U ITPABUJIO IIPOU3BECACHUSA,;

—  3aluChIBaTh W TPUMEHATH (HOPMYNBI IS
HaxO0XJICHUS TEPECTaHOBOK C IOBTOPEHUSIMU U 0€3
MMOBTOPEHHIA;

—  3aluChIBaTh W TPUMEHATH (HOPMYNBI IS
HAXOXXJIEHUSI Pa3MEIICHUH C TOBTOPEHUAMH U 0€3
MTOBTOPEHHUI;

—  3aluChiBaTh M TMPUMEHATH (QOpPMYyNbl Ui

HaXO0XJIEHUs COUYETaHUM C MOBTOPEHUSIMU U 0e3
IIOBTOPEHHUH;

- (dhopMynupoBath olpeAeaeHus COOBITHS,
BBIYUCIIATh B NPOCTEUIIUX CIy4yasx | BEPOATHOCTH, IKCIIEPUMEHTA;
BEPOATHOCTH COOBITHH HAa OCHOBE | —  IIEPEYMCIIATH BUIbI COOBITUI;
noacydceTa yucia uexoaoB - 3aliChIBATh Hu IIPUMEHATH bopmymy
KJIACCHYECKOT'O OIIPENEIICHUS BEPOATHOCTH
- (dhopMynupoBath TEOPEMBIL o CyMMe
BEPOSATHOCTEN U IPUMEHATH UX K PELICHHUIO 3a]1a4;
- (dhopMynupoBath IIOHATHE YCIIOBHOM
NPUMEHATE IIPU  PEIICHWH 3a4a4 | BEPOSTHOCTH,

TCOPCMbI TCOpUHN BepOHTHOCTeﬁ

—  3anuchiBaTh (OPMYITY YCIOBHON BEPOSITHOCTH;
—  (opmynupoBaTh TeOpeMy IPOU3BEACHUS IS
HE3aBUCUMBIX COOBITUH W HOPUMEHATh €€ IpH
peleHny 3a1a4

pacrio3HaBaTb Ha  d4epTekax U
MOJIEJNIIX MPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCUTh TPEXMEPHBIE OOBEKTHI C
UX ONUCAHUSIMHU, H300paKEHUIMHU

—  (dopMyIUpOBaTh ONpECIICHUE CTEPEOMETPHH;

—  ¢opMynupoBath OCHOBHEIE aKCHOMBI
CTEPEOMETPUU U CIEICTBUSA U3 HUX;

—  UMeTh TNPEICTaBJICHUE O MPOCTPAHCTBEHHBIX
00BEKTAX

OINMUCBLIBATH B3aMMHOC PACIIOJIOKCHUC

MIPSIMBIX 51 IIJIOCKOCTEMN B
IIPOCTPAHCTBE, apryMeHTHpOBAaTh
CBOH CYXKJICHUS 00 3TOM
pacroI0KEHUN

—  TEepevyMCIATh CIOCOObl PACIOJIOKEHUS HPSIMBIX
B IIPOCTPAHCTBE;

—  n300paxarh napaujenbHble,
MEPIEeHIUKYJISIPHbIE U CKPEIIMBAIOIINECS NpPSIMbIE B
MIPOCTPAHCTBE;

—  TEepeyuclATh CHO0COObI pacmnosoKeHus
IUTOCKOCTEM B MTPOCTPAHCTBE;

—  m3o0paxaTh rapajuieTbHbIe "
NECPHNCHANKYIISIPHBIC IIJIOCKOCTH,

—  u300pakarb  NpsMbIE  TEPICHIUKYISIPHBIC
IJIOCKOCTH;

—  u300pakaTb  yYroia  MexAy OpsSAMOH U




IJIOCKOCTHIO;
—  u300paxarb yroy MeX.y IBYMs INIOCKOCTSIMU

aHaJIU3UPOBATH B MPOCTEUIINX
CIy4asX B3aUMHOE pPAacCIOJIOKEHUE
00BEKTOB B POCTPAHCTBE

—  ¢opMyIupoBaTh TEOPEMBI O MAPAIICIBHOCTH U
HEPIIEeHIUKYISIPHOCTU IPSIMBIX B IPOCTPAHCTBE;

—  ¢opMyIupoBaTh TEOPEMBI O MAPAIICIBHOCTH U
NEePIEeHIUKYISIPHOCTHU TIOCKOCTEHH;

—  (dopmynupoBaTh  TEOpEeMBI O  B3aUMHOM
PacIoyIOKEHUH MPSIMOM U IJIOCKOCTH;
n300paxkaThb OCHOBHBIE | —  (OpPMYIHPOBAaTh  OINpPENEJICHUS  OCHOBHBIX
MHOTOTPaHHUKM W KpyTjble Tela; | MHOTOTPAaHHHKOB M TEJ BpAIICHUS,
BBIIIOJHATE YEPTEXKH 10 YCIOBUAM | —  IEPEUUCIATH OCHOBHBIE COCTaBJIAIOLINE

3aJa4

KaXXa0Ir0 U3 MHOI'OI'PAHHHUKOB 1 TCJI BpalliICHUA

CTPOUTH IMPOCTEHIINE CEYeHHUs Kyoa,
IPU3MBI, TUPAMHU/IBI

—  ¢$opMyIUpOBaTh MOHITHE CEUCHUS,
—  IEepeYUCIISITh OCHOBHbBIE BU/bI CEYCHUN

pelaTh IUIAHUMETPUYECKHE u
MPOCTEUIINE CTEPEOMETPUIECKHIE
3a71a4u Ha HaxXOXKIEHHE
TCOMETPHUCCKUX  BEJIWYUH  (IUIHH,
YIJIOB, TUIOMIA/IeH, 00bEMOB)

—  3amuceiBaTh (HOPMYIBI IJIOMIAJEH OCHOBHBIX
IUTOCKUX (UTYp;

—  3anucheiBaTh (OPMYJBI BBIYHCICHHS IUIOIIAICH
MIOBEPXHOCTEH OCHOBHBIX MHOTOTPAaHHUKOB U Tell
BpALICHHUS;

—  3amuceiBaTh (HOPMYJIBl BBIYUCIEHUS O0beMa
MHOTOTPAaHHHUKOB U TE€J BPAILICHHS,

—  (opMmynupoBaTh  OCHOBHBIE  TEOPEMBI O
MHOTOTPaHHHKAX U CBOMCTBAa MHOTOTPaHHHKOB

HCII0JIb30BaTh npu pereHnn
- (dopmynupoBaTh OCHOBHBIE TEOpPEMBI
CTEPEOMETPUUYECKUX 3a/a4
IUIAHUMETPUH
TUTAHUMETPHYECKUE (PAKTHI U METOIBI
MIPOBOUTH JIOKa3aTeNbHbIE

pacCykKACHUs B XOAC PCUICHUA 3a1a4

- MNEPCUUCIIATE MECTOAbI JOKA3aTCILCTB

3HaAHUA:

3HAQYCHUS MaTeMaTU4EeCKOM  HayKu
JUISL pellieHUs 3a1a4, BOZHUKAIOIIUX B
TEOPUM M IPAKTHKE; LIMPOTY U B TO

- C(bOpMYHHpOBaTL ACIICKTBI, KOTOPBIC U3YUACT HAYKa
MaT€MaTHKa,
— ONEePCHUCIIATD, UYTO JICKUT B OCHOBC MaTeMaTH4eCKOM

xKe BpeMms OTPAaHUYCHHOCTb | TEOPUHU,

IIPUMEHEHUS MaTeMaTUYCCKUX |  — IEPCYUCIUTh OCHOBHBIC METOIbI B MATCMAaTHYCCKUX
METOJIOB K aHAJIM3Y U MCCICTOBAHMIO | HCCIICIOBAHUSX;

NPOLIECCOB M SIBJICHHH B IPUPOAC U | — HOpMyYIHPOBATH MOHATHE MaTeMaTHYECKON
obmiecTse MOJIENH;

3HAYCHUSI TIPAKTUKH W BOIIPOCOB,

BO3HHMKAIOIIMX B CaMOM MaTE€MaTHKE

a1 (GOopMHMpOBaHUS M Pa3BUTUA | — NCPCUHCIUTH OCHOBHBIC ICPHOJBI  Pa3BUTHUSA
MaTeMaTHYECKOW HAyKH; MCTOPHMIO | MAaTEMaTUKH;

Pa3BUTHA TOHATUA YUCIIA, CO3OaHHUA

—MEPCUUCIIUTD BbIAAOIINUXCS YUCHBIX-MATEMATUKOB U

MaTEMaTHIECKOTO aHanmsa, HX BKJIaJ JJIS HAYKH,

BO3HUKHOBEHHUS M Pa3BUTHS

T€OMETPUH

YHHUBEPCAIbHOIO XapakTepa 3aKOHOB | —(OpMYyJIHpPOBaTh pOJb MaTEeMaTUKU B CHCTEME
JIOTUKH MaTEeMaTHYSCKUX (byHaaMEeHTalbHOW  TOJATOTOBKM  COBPEMEHHOI'O
pacCyXJI€HHH, UX TPUMEHUMOCTH BO CHEHUAJINCTA,

BCEX obmacTsax 4EJI0BEUECKON |  —opmynupoBarh poib MaTeMaTHKH B
ACATCIIbHOCTH €CTECTBCHHOHAYYHbBIX, HHXKCHEPHO-TEXHUYCCKUX H




T'YMaHUTAPHBIX UCCIIEOBAHMSIX
— NIEPEUUCIICEHUE METOJOB,  HCIOJIb3YEMBIX B
BEPOATHOCTHOT'O XapakTepa | MareMaTHKe ISl YMO3aKIOUeHUN?
Pa3IMYHBIX MPOIIECCOB OKPYXAOMIETO | —[lepeuncienne  TOro, YTO  HCIOJB3YeTCS B
Mupa MaTeMaThke mpu GOPMYJIUPOBKE MAaTEMATHUYECKUX
YTBEPKJICHUH.

3 OueHKa 0CBOEHHSI TEOPETHYECKOT0 Kypca y4eOHOro npeamera

OCHOBHOI 11€JIbI0 OLIEHKH TEOPETUYECKOTro Kypca y4yeOHOro mpeaMera SBIseTCA
OllcHKa yMeHuM W 3HaHuil. OIleHKa TeOpPEeTHYEeCKOro Kypca y4eOHOro mpeaMera
OCYIIECTBJISIETCS C UCIIOJIb30BAHUEM CJIETYIOUTUX (POPM U METOJI0B KOHTPOJIS:
-TeKYIINI KOHTPOJIb — TECTUPOBAaHUE/pellIeHUE MPOPECCHOHATBHBIX 3a/1a4;
-pyOEKHBIN KOHTPOJIb — KOHTPOJIbHAsE paboTa/caMOCTOsITeNIbHAS paboTa;
-IPOMEKYTOYHAsI ATTECTALUS — BO 2 CEMECTPE - IK3aMEH.

DK3aMeH IPOBOAUTCA B CpPOKH, YCTAHOBJECHHbIE YYEOHBIM IUIAHOM, U
orpeesnsieMble KaJleHAApHBIM yueOHbIM Ipa)KoM 00pa30BaTeIbHOTO MPoLEecca.

3.1. 3agaHus 1J151 OLleHKH OCBOeHMsI pa3iesia 1 Aiaredpa

CTyneHT JOJKEH:

3Hamb.

- 3HAYCHUSI MAaTEMAaTUUECKON HAayKH ISl pelIeHUs 3a/1ay, BO3HUKAIOIINX B
TEOpPUU W TIPAKTUKE;, MIUPOTY U B TO K€ BpPEeMs OTPAaHUYECHHOCTh MPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHalM3y W UCCIEAOBAHHUIO MPOLIECCOB U SIBJICHUW B
IpUpOJIEe U OOIIECTBE;

— 3HAUYEHMS MPAKTHKUA U BOMPOCOB, BO3HUKAIOIIMX B CAMOW MaTE€MaTHKE
st (OPMUPOBAHUSI M PA3BUTHS MaTeMAaTUYECKOW HAyKH; HCTOPHUIO Pa3BUTHUS
MOHATHS YUCJIa, CO3/IaHUSI MAaTEeMaTHYECKOT0 aHaIn3a, BOSBHUKHOBEHUS U Pa3BUTHUS
reOMETPUH;

— VHUBEPCAIBHOTO  XapakTepa 3aKOHOB JIOTUKM  MAaTeMaTUYECKHUX
pacCykJIeHU!, UX MPUMEHUMOCTh BO BCEX 00JIACTSAX YETIOBEYECKOM NESITEIbHOCTH;
= BEPOSITHOCTHOT'O XapaKTepa Pa3IMUHbIX MPOLIECCOB OKPYKAIOIIETO MUPA.
ymemo:

— BBITIOJIHATH apu(PMETHUECKUE ACUCTBUS HAJ YUCIIaMHU, COUeTast YCTHBIC U
MMACbMCHHBIC TPUEMBI; HAXOJAUTh NPHOJMKEHHBIC 3HAYCHUS BEIUYMH W
MOTPEIIHOCTH  BBIUUCICHUM (a0CONOTHasT W OTHOCHUTENbHAs); CpPaBHUBATH
YHUCJIOBBIC BBIPAKCHMUS;

- HaxOJWTh 3HAYEHUS KOPHs, CTENEeHH, Jorapudma, TPUTOHOMETPUUECKUX
BHIDQKCHH HA OCHOBE OIPEACICHHs, UCIOJNb3ys] TMPH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA; TOJb30BAThCS MPUOIMKEHHONW OICHKOW TIpH
MPAKTUYECKUX pacueTax;

- BBITIOJIHATh ~ MPEOOPA30OBaHUS  BBIPAKEHUH, TPUMEHST  (POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMM CTEIEHEM, JiorapuMoB, TPUTOHOMETPUUECKUX
dynxumii;




— BBIYUCIIATH 3HaYeHHE (DYHKIIMH 110 33JJaHHOMY 3HAYEHUIO apryMeHTa
P pa3INYHBIX croco0ax 3afanus GyHKINY;

- OTIPENIETSATH OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKUINHN, UIUTIOCTPUPOBATH
uX Ha rpaduKax;

- CTpOUTH TpadUKU U3YUCHHBIX (YHKIUH, WILIIOCTPUPOBATH MO Tpaduxy
CBOWCTBA 3JIEMEHTAPHBIX (PYHKIINH;

— UCTONb30BaTh MOHATHE (GYHKIMMA JUIS ONKMCAHWS W aHalu3a
3aBUCUMOCTEH BEJTMYNH;

- pemiath  paluOHAIbHBIE, MoKa3aTelbHbIC, Jorapudmuyeckue,
TPUTOHOMETPUUECKUE YpPAaBHEHHUS, CBOMSAIIMECS K JMHEWHBIM WU KBaJApPATHBIM, a
TaK)Ke aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

- UCIIONIb30BaTh rpauuecKuii METOT PEIICHUS] YpaBHEHHUI U HEPABEHCTB;
— n300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH pEUICHUs YpaBHEHUA,
HEPaBEHCTB U CUCTEM C IByMsl HEU3BECTHBIMU;

- COCTaBISITh W pEIIaTh YpPaBHEHHS M HEPABEHCTBA, CBSI3BIBAIOIINE
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM YHCIIC MPUKIIAIHBIX ) 33a4ax.

Bonpocel 1J151 CAMOKOHTPOJIA:

Yrto Takoe MHOKECTBO HATYypaJIbHBIX YUCEN?

JlaTh MOHATHE MHOXECTBA IIEJIBIX YHCETI.

CdopmynnpoBaTh NOHATHE IPOOHOTO U PalMOHATBHOTO YKCTIA.
CdopmynupoBaTh onpeerneHrue HpparmoHaIbHOTO YUCIa.

JlaThb oTipeieIecHne MHOKECTBA JICHCTBUTEIBHBIX YHACETT.

[TepeuncauTh OCHOBHBIE AECUCTBUS HAJ AEHCTBUTEIBHBIMU YUCIIAMU.
JlaTh ompeziesnieHne KOMIUIEKCHOTO YncIa.

Kakue kommieKkcHbIe ynciia Ha3bIBalOTCSl PABHBIMU?

Kak cknagpiBaTh, BBIMUTATh, YMHOXATh U JIETUTh KOMITJIEKCHBIE Ynciia?

0. Kakue yncia Ha3bIBaIOTCS KOMILIEKCHO COTPSKEHHBIMU ?

1. Yro Ha3bIBaeTCA MOAYJIEM KOMIUIEKCHOTO Ynciia’?

2. Uto Takoe KOMILIEKCHAS TUIOCKOCTh?

13. Kak u3o0pakaeTcss KOMIIEKCHOE YHCIIO Ha KOMIUIEKCHOM TJTIOCKOCTH.

14. Yro Ha3pIBaeTCAd TPUTOHOMETPUYECKOM (POPMOIl 3amucu KOMIUIEKCHOTO
yuciua?

15. H3BneueHue KOpHS U3 KOMILIEKCHOTO YHUCIIA.

16. Pemienue kBaipaTHBIX yPaBHEHUI C KOMIUIEKCHBIMU KOPHSIMU.

17. CdopmynupoBaTh MOHITHE aOCOTIOTHOW MOTPEITHOCTH MPUOTMKEHHOTO
3HAYCHHS YHCIa.

18. Uro Ha3pIBaeTCS TpaHuUIlel aOCOIIOTHON MOTPEITHOCTH?

19. Kakwue nmudpsl Ha3BIBAIOTCS BEPHBIMH MU(PPaMH drciia?

20. CdopmynupyiiTe mpaBuiia OKpYyriIeHUs TPUOTMKECHHBIX YHCEIL.

21. CdopmynupyiiTe TOHSITHE OTHOCUTEIHHOM MOTPEIIHOCTH MPHUOIUKEHHOTO
3HAYCHUS YMCTIa.

22. CdopmynupyiiTe mpaBuia CIOKEHUS, BRIYUTAHUS, YMHOKECHUS, JICJICHUS,
BO3BEICHUS B CTETICHb M U3BJICYCHUS KOPHS U3 MPUOTMKEHHBIX 3HAYCHUHN YHCElL.

PR BOONOOALNE



23. CdopmynupyiTe MOHSITHE CTENEHU C IIEJIBIM U HATypaJbHBIM MOKa3aTeIeM
U TIEPEUUCIIUTE UX CBOMCTBA.

24. Cdopmynupyiite moHsATHE apuhMETHIECKOTO KOPHS HATYpaJbHOW CTEIEHU
U NIEPEYUCIIUTE €r0 CBOMCTBA.

25. CdopmynupyiiTe TOHSITHE CTENEHM C pAlUOHAIBHBIM TIOKa3aTeleM |
IIEPEYUCIIUTE €€ CBOWCTBA.

26. CdopmynupyiiTe MOHATHE CTENEHU C JIEHCTBUTEIBHBIM MOKa3aTeleM U
[IEPEYUCIIUTE €€ CBOWCTBA.

27. llepeuncnure OCHOBHBIE TIpaBWia MpeoOpa3oBaHUs  palMOHAIIBHBIX,
UPpalMOHATBHBIX, CTETICHHBIX U MOKA3aTEIbHBIX BBIPAKEHUN.

28.  laiiTe ompenenenue gorapudma.

29. CdopmynupyiiTe OCHOBHOE JIOTapU(PMUUECKOE TOKIECTBO.

30. CdopmynupyiiTe cBolcTBa JIorapruMOB.

31. Uro Ha3pIBaeTCS AECATUYHBIM JIOTapudmom?

32.  Yto Ha3bIBAETCs HATYypaIbHBIM JOorapudmom?

33. 3BamummTe ¢GopMmyay IMepexola OT OJHOTO0 OCHOBaHUSA Jiorapudma K
APYroMy.

34. Uro Takoe panguaHHas mepa yria?

35. 3amummte GopMyIBl Iepexoa OT rPayCHON MEpHI yIiia K paJuaHHON U OT
pPaauaHHOM K TPayCHOM.

36. [laiiTe onpejeieHne CHHYCa, KOCHHYCA U TAaHTE€HCA yTJIa.

37. 3amummTe 3HAKM CUHYca, KOCHHYCa M  TaHI€HCAa B KOOPIWHATHBIX
YEeTBEPTSIX.

38. 3anummre (GOpMYJBI  BBIPAXKAIOUIME 3aBUCHUMOCTh MEXKAY CHUHYCOM,
KOCHUHYCOM U TaHT'€HCOM OJJHOT'O U TOTO %€ yIJa.

39. CdopmynupyiiTe OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKISCTBA.

40. 3anumute hopMysbl KOCUHYCA, CHHYCa U TAHT€HCA YTJIOB oL U —O.

41. 3anumute GOpMYIbI CIOKEHHUS.

42. 3anumute GopMyIbl CHHYCa, KOCHHYCA U TAaHT€HCA JBOMHOTO YTJIa.

43. 3anumute GopMyIbl CHHYCa, KOCUHYCA M TAHT€HCA TIOJIOBUHHOTO yTJIa.

44, CdopmynupyiiTe TmpaBuia, IO KOTOPHIM  MOJy4aroTcs  (OpMyIibl
pUBEICHUS.

45. 3anumute GopMyIbl CyMMBbI U Pa3HOCTH CHHYCOB.

46. 3anumute GOpPMYIIBI CyMMBI M PA3HOCTH KOCHHYCOB.

47. 3anumute GopMyibl IPOU3BEIEHUSI CHHYCOB U KOCUHYCOB.

48.  Jlaiite ompeneneHne apKCUHyca, apKKOCUHYCa M apKTaHTeHCca YHCIa.

49. Yro HazbiBaeTCA PyHKIIUEH?

50.  Yro HazbiBaercs rpapukoM GyHKIMH?

51. Ilepeumncnure criocoObl 3agaHus GyHKIIUAN.

52. Uro Takoe o0nacTh onpeaeneHus GyHKIum?

53.  Urto Takoe MHOXKECTBO 3HAYCHUI (DYHKITHH?

54. Ilepeuncnute OCHOBHBIE CBOMCTBA (DYHKITUH.

55.  Uro Takoe acumMnToThl Tpaduka GyHKIUNU?

56. Kak onpenenutb NpoMeXyTKH 3HAKOIIOCTOSIHCTBA (DYHKITUH?



57. CdopmynupyiiTe MOHATHE CTEIIEHHOW (YHKIIMH, IEPEYUCIUTE €€ CBOMCTBA
U PacCKaXHUTe 00 0COOCHHOCTX rpaduka CTeeHHON (yHKIIUH.

58. Kaxkwue pyHKIMM Ha3bIBAIOTCS B3aUMHO OOpaTHBIMU?

59. Kakas QyHKIMS HAa3bIBAETCS CIOKHOM?

60. Cdopmynupyiite noHaTHe APOOHO-THMHEWHON (YHKIUHU, MEPEUUCITUTE €€
CBOMCTBA U pacCKakuTe 00 0COOCHHOCTSX rpaduka QyHKIIHH.

61. CdopmynupyiiTe NOHATHE TOKA3aTEIBHON (DYHKINU, TEPEUUCITUTE €€
CBOMCTBA U pacCcKakuTe 00 0cOOEHHOCTAX TpaduKa MoKazaTeabHON QYHKITUH.

62. Cdopmynupyiite noHsiTue jorapupMuyeckod (QyHKIUU, TEPEUUCITUTE €€
CBOMCTBA M PaCCKaXUTE 00 0COOEHHOCTAX Ipaduka orapudMuieckont GyHKIUH.
63. CdopmynupyiTe NOHATUE TPUTOHOMETPUUYECKUX (DYHKIIMM, IEPEUUCITUTE UX
CBOICTBa M pacCKaxuTe 00 OCOOCHHOCTSAX TrpadUKOB TPUTOHOMETPUUECKUX
(GYHKITHH.

64. Cdopmynupyiite MOHITHE OOpPATHBIX TPUTOHOMETPUUECKUX (DYHKIUH,
MEPEUHCIINTE UX CBOMCTBA M PACCKaXUTE 00 0COOEHHOCTSX rpauKOB OOpaTHBIX
TPUTOHOMETPHUECKHUX (QYHKITHI.

65. Uro Ha3bIBaeTcsa ypaBHEHUEM?

66. Kaxkoe ypaBHeHUE HA3bIBACTCS TUHEHHBIM?

67. UYto Ha3BIBACTCS CUCTEMOW YpaBHEHUN C IBYMS] HEM3BECTHBIMU ?

68. Uto Ha3bIBaCTCS YUCIOBHIMH HEPABECHCTBAMHU?

69. IlepeuncnuTe OCHOBHBIC MPaBUJIa U METO/BI PEIICHUS HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJJHUM HEU3BECTHBIM.

70. Kaxkune ypaBHEHHS Ha3bIBAIOTCS KBAPATHBIMU?

71. TlepeunciuTe OCHOBHBIE METOABl W TpaBWJIa PEIICHUS KBaJAPATHBIX
HEpPaBEHCTB.

72. Kakue ypaBHEHUS Ha3bIBAIOTCS PAaBHOCHILHBIMH?

73. Kaxkue HepaBeHCTBA HA3BIBAIOTCS PABHOCHIIBHBIMU ?

74. Kaxue cucteMbl Ha3bIBAIOTCS PABHOCUIHBHBIMU?

75. Kaxkue ypaBHeHUS Ha3bIBAIOTCS UPPAIMOHATIEHBIMU?

76. IlepeunciuTe OCHOBHBIE MpaBUia U METObI PEIICHUS UPPALMOHAIBHBIX
HEPaBEHCTB.

77. llepeuncnuTe OCHOBHBIC MpaBUia U METOJbI PEIICHUs MOKa3aTeJIbHbIX
YPaBHEHHUM.

78. IlepeuncnuTe OCHOBHBIC MpaBUia U METOJBI PEIICHUs TMOKa3aTebHBIX
HEPABEHCTB.

79. TlepeunciuTe OCHOBHBIE MpaBUja M METOIbI PEHICHUS JIOTAPHPMUIESCKIX
yYpaBHEHUH U JIOrapupMUIECKUE HEPABEHCTB.

80. Pemienue npocTelInX TPUTOHOMETPUUECKUX YPABHEHUH U HEPABEHCTB.

Kontpoabnas padora Nel. «Hucaa u geiicrBust Ha HUMU. KopHHU, cTeneHu u
Jorapu¢mbl. OcHOBBI TpUTroHOMeTPUU. DYHKIUHM, X CBOMCTBA U rpaduku.
Penienue ypaBHeHUil, HEPABEHCTB, CUCTEM YPaBHEHHMH.)»

[leab: npoBepKa 3HAHWW U YMEHUMN IPUMEHATH MTOJYYEHHbBIC 3HAHUS JJIS1 PELICHUS
MPaKTUYECKUX 3a/a4 110 TeME JCUCTBUS C YUCIaMH, KOPHH, CTETICHH, JIOTapu(PMbI,



OCHOBbl TPUTOHOMETPHUM, (YHKIUM, HUX CBOHCTBA M TIpauKH, pELICHUE
YPaBHEHUH, HEPABEHCTB, CHCTEM YPaBHEHUI U HEPABEHCTB.
Bapuant Nel.

3aganue 1. Haiinure 3HaueHue BBIPaKEHHS \/ ob? — %/Sb3 —i1/256b4 +8/2401 npu

b=A/7-3.

3amanne 2. JIng KOMIUIEKCHBIX YHCEI 21=4-5I u 7p=-3+7i HaHTU
21

a) 21+2p b) z1-2p ¢ 212 d) —- N300pa3uts ux Ha
22

KOMILIEKCHOU TJIOCKOCTH.

Sanatme 3. Beranemnts: 1) logs 1 2) t%jz'ogﬂ 3) log, 56 + 2l0g, 12 - log, 63.

-3
w5, 7

3amanue 4. Beraucauts: 1)

+ 32416 )2 :
15%.27%.3 3
3ananue 5. YIPOCTUTh BBIDOKEHUE 3t )
cos ~— —a ' +cos(m —a)

a)cos(a —B)—cos(a +B) D) 2 i, .
25in(L - Jcos(— o)+l

2
3ananue 6. Iloctpouts rpaduk dyskuuu Y =C0S2X.Onpenenure: a) o01acTh

onpeneneHuss (GpyHkuu; ©0) o00JacTh 3HAYEHUN (QYHKIUU; B) MOPOMEXYTKH
BO3pacTaHus (PyHKIUH.
3ananue /. B onHON cucTteMe KOOpPAMHAT CXEMATHYECKH MOCTPOUTH Tpaduxu

yakuuit Yy =1004 X 1 y=4" u onucars X CBONCTBA.

3ananue 8. [Toctpoiite rpaduk GyHKIMH y =3 — 3x-1.
3ananue 9. Pemmte: @) 2(X—3)=3(5-X)+6

b) 2X — 1 +7x—2 £3—1_X
6 3 2

3ananue 10. Pemuth cucteMy ypaBHEHUN U CUCTEMY HEPAaBEHCTB:

a) 3Xx—y=3, b) 2x -1)0,
3x—2y =0. 15-3x)0

X2 — 3X+2
3aganue 11. Cokpatuts 1pooh —cY :

3ananue 12. Pemuth ypaBHeHwus: 1) 0,3>% =0,09 2) Ig(2x + 5) =0.

Ly (. )

3aganue 13. Perunth HepaBencTsa: 1) | ; | <27 2) log; Xx+7">-3.

2

3aganne 14. Pemuts nppanuoHaIbHOe YpaBHEHHE / X+ 2 + %/SX +2 =0.



3ananue 15. Pemuth uppanmoHaibHOE HEPABEHCTBO X2 —4x > x—3.

Bapuant Ne2.
3ananue 1. Haiigute 3HaYeHNE BBIpaKEHUS \/ 25a2 +§/64a3 — f'/16a4 — «6/676 npu

a=3726 —3.
3aganme 2. Jlns KOMIUIGKCHBIX YHcenl z3=7-3i W 2 =—6-5i HaWTu:

z .
a) 71+2; b) z1-2, ¢ z1-7, d) 1. W306pasuth MX Ha KOMIUIEKCHOM

&)

IIJTTIOCKOCTH.

3ananne 3. Beraucnurs: 1) 09,16 2) (7)Iog75 3)logy45+10gg1,8.
9 5= o0
3ananue 4. Beraucnuts: 1) ﬂ 2) (3\/3\5)2 :
14,95
3aganue 5. YIIpOCTUTh BBIpaKEHHE:
sin o cos? o + sin® o

a) cos* o + sin’ o cos’ ot — : - :
b) sin“o. cos“a + cos”a —1

D,
3aganue 6. [loctpouth rpaduk QyHKIMH y:SInE. Omnpenenute: a) obnacth

omnpeneneHuss (QyHkiuu; 0) o00gacTh 3HAYCHUN (QYHKIUHU; B) MNPOMEKYTKH
yObIBaHMS (PYHKITUH.
3ananue /. B onHO#M cucTeMe KOOpPAMHAT CXEMATHUYECKH MOCTPOUTH Tpaduxu

¢yskmii y=10g, X 1 y=2" u omucars X CBOICTBA.
3ananue 8. [loctpoiite rpaduk GyHkmm y =1- Yx-2.

3amganue 9. Pemmte:a) 3(x+3)-3=14 +3(x—-2), b) 3x-1 + 2X +l< 2.
2 3
3amanue 10. Pemuth cucteMy ypaBHEHUN M CHCTEMY HEPaBEHCTB:

{m+w=4,b fwﬁﬂ—l

X—Yy=6. X+4(2(x+1)
2x% +x-1
3ananue 11. CokpaTtuth Apoob —
X®-3x—-4

3amanue 12. Pemmuts ypasrenus: 1) 0,1%°° =10 2) log, (2x+3)=3.

X
3ananwne 13. Pemnth HepaBeHcTBa: 1) (1EW <E 2) logs(x —3)< 2.
5) 6

3ananue 14. Pemnth uppanroHasbHOE ypaBHEHUE: x> +x-1=X.
3ananue 15. Pemmth uppalmoHaibHOE HEPABEHCTBO: +/3X —2 < —2.



3agaHusi 1Js1 OLEHKHM OCBOeHMs pa3nesa 2 Havana mareMaTH4ieckoro
aHaJIM3a

CTyIeHT TOJKEH:

3Hamy:

- 3HAYEHUS MAaTEMaTUYECKON HAyKU NIl pEUIEeHUS 3a/1a4, BOSHUKAIOIIHX B
TEOPUU U NPAKTHKE; IIHUPOTY U B TO K€ BPEMSI OIPAHUYECHHOCTh NMPUMEHEHMS
MaTEMaTUYECKUX METOJIOB K aHAJIU3y U HMCCIEAOBAHUIO MPOLECCOB U SIBICHUN B
IPUPOJIE U OOILECTBE;

- 3HAYEHUS MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMaTUKE
wis (GOpPMHUPOBAHHSI U PA3BUTHUS MATEMATUYECKOW HAyKW; HCTOPHIO Pa3BUTHS
MOHATHUS YUCIA, CO3/IaHUsI MATEMAaTUYECKOTO aHaJIN3a, BOSHUKHOBEHHUS U Pa3BUTHUSA
r€OMETPUU;

- YHUBEPCAIBHOTO  XapakTepa 3aKOHOB JIOTMKM  MaTEMaTHYECKUX
paccyXJ1eHUI, UX IPUMEHUMOCTb BO BCeX 00JIaCTsIX YEJIOBEUECKOM IEATEIbHOCTH;
- BEPOSITHOCTHOI'O XapaKTepa Pa3IudHbIX IPOLECCOB OKPYKAIOIIETO MUPA.
ymemby:

- BBIUUCIIATH IPEAEIBI IOCIEI0BATENBHOCTEN U (QYHKIIUH;

- OIPENENATh TOUKHU pa3pbiBa (PYHKIINIA;

— HaXOJUTh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIMIA;

- UCIOJIb30BaTh IPOU3BOJHYIO I M3y4YEHUs CBOMCTB (yHKUMH U
HOCTPOEHUs Ipa(KOB;

- OPUMEHATh  NPOM3BOAHYIO NIl  IPOBENEHUS  MPUOJIMKEHHBIX
BBIYMCIICHUM, pemarb 3aJayd MPUKIAJHOTO XapakTepa Ha HaXO0XICHHUE
HanOOJIBIIEr0 U HAUMEHBUIETO 3HAUCHNUS;

— HaXOJUTh NEPBOOOPA3HBIE (PYHKIIHIA;

— BBIYKCIIATH ONPEICTICHHbIE NHTETPAJIbI;

— BBIUMCIATH B NPOCTEMIIMX CilOydasX IUIOMAgd U OOBEMBI C
UCII0JIb30BAaHUEM ONPEEICHHOIO HHTETpaa.

Bomnpocs! aj1si CAMOKOHTPOJIA:

YT0 Ha3BIBAETCI YUCIOBOHU IT0CIEA0BATEIILHOCTEIO?

Uto Ha3bIBaeTCS OOITUM AJIIEMEHTOM YMCIIOBOM IMOCIIE0BATEILHOCTH?
[Tepeuncnure crocoObl 3a1aHUST YUCIOBBIX MOCIEI0BATEILHOCTEH.
JlaiiTe onpeneneHue mpeesia YuciI0BOW NOCIe10BaATEIbHOCTH.

Kakast yncioBas mocien10BaTeIbHOCTh HA3bIBACTCS CXOISIIEHCS, a Kakas
acxonsuieics?

Uto Ha3bIBAETCS €-OKPECTHOCTHIO TOUKHU?

[lepeuncnure CBOMCTBA CXOASAIIUXCS YUCIOBBIX MTOCIEA0BATEILHOCTEN.
Kakue nmocienoBaTeibHOCTH Ha3bIBAIOTCSI MOHOTOHHBIMU?
CdopmynupyiiTe TeopemMy o mpezesie MOHOTOHHOM MOCIeA0BaTeIbHOCTH.
0. Yro Takoe uucio e?

1. Tlepeuncnure TeOpeMbI O IpeAeIax YMCIOBBIX MOCIEA0BATEILHOCTEH.
12.  JlaitTe onpenenenue npenena GyHKIUU.

13.  Jlaiite ompejeneHne OJTHOCTOPOHHUX MPEJICIIOB.

RBEOoNOT s wd P



14.  Jlaiite ompejeneHue OECKOHEUHOTro Mpesieia B KOHEUHON TOUKe.

15.  [laiiTe onpenenenue npeaena B 0ECKOHEYHOCTH.

16. UYto Takoe 6eCKOHEUHO Majibie (PyHKIIHH.

17. TlepeuncinuTe OCHOBHbBIE CBOMCTBA MPEIEIOB (PYHKIUH.

18. JlaiiTe onpeneneHue NOHITHE HEPEPHIBHOCTU (DYHKIIUH.

19. Ilepeuncnure cBoicTBa GYyHKIMIA HEIPEPHIBHBIX HA OTPE3KE.

20.  JlaiiTe omnpeaeneHne MpoOU3BOIHON (DYHKITUH.

21. Cdopmynupyiite npasmia qudGepeHInpoBaHus.

22. CdopmynupyiiTe IpaBUIO HaX0XKACHUS IPOU3BOIHON CIIOKHON (PYHKIINH.
23. CdopmynupyiiTe IpaBUIO HAXOXKACHHUS TPOU3BOTHON OOPaTHOM (PYHKIIHH.
24. Ilepeuncnure mpoU3BOAHBIC AIEMEHTAPHBIX (PYHKITUH.

25. B ueM 3aknroyaeTcsi reOMETPUUECKUN CMBICI IPOU3BOTHOM?

26. 3anummMrte ypaBHEHHUE KacaTelbHOHU K rpaduky QyHKIIUH.

27. Yto HazpiBaeTcs quddepeHnuanom QyHkuun?

28. CdopMmynupyiTe IOCTAaTOYHOE YCIOBHE MOHOTOHHOCTH (YHKIMH Ha
WHTEpBAe.

29. Cdopmynupyiite HEOOXOAUMOE U JOCTATOYHOE YCIOBHUE CYIIECTBOBAHUS
AKCTpEMyMa.

30. 3anummTe cxemMy HaXOXJICHHS HauOOJIBIIEr0 M HAMMEHBIIIETO 3HAYCHUS
(GYHKIIUU HA OTPE3KeE.

31. CdopmynupyiTe TOCTATOYHOE YCIOBHUE BBIMYKJIOCTH U BOTHYTOCTH
rpaduka QyHKIIUH.

32. CdopmynupyiiTe mpaBuiIa HaX0XKICHUS aCUMITTOT rpaduka PyHKITUH.

33.  Uro Ha3biBaeTcs nepBooOpazHoi GyHKIUU?.

34. 3anummTe TaOIHIy IEPBOOOPA3HBIX AJIEMEHTAPHBIX (PYHKITUH.

35.  CdopmynupyiTe mpaBuiia HaX0XKIECHUS IEPBOOOPA3HBIX.

36. Kaxkas ¢urypa Ha3pIBaeTCsi KpUBOJIWHEWHOM Tparenuei?

37. Kak BBIYMCIUTH TUIONIAb KPUBOJIUHEHHOM Tpaneruu?

38.  Uro Ha3pIBaeTCSA MHTETPAIOM?

39. 3anummre Gopmyny Hrrorona-JleitOnuia.

40. Kak BBIYUCIHUTH IUIOMIA b (DUTYPHI C TOMOIIBIO HHTErPAIOB?

Kontpoasnas padora Ne2. «IIpousBoaHasi 4 MHTErpaj.»

[leJb: TpoBEpKa 3HAHUW U YMEHUN IIPUMEHATD [10JyYEHHBIE 3HAHUS [ PELICHUS
OPaKTHUECKUX 3aJad MO0 TeMe: MPOU3BOAHAs M NepBooOpa3zHas (YHKIMH,
ONPEAEIICHHBIN UHTErPal.

Bapuant Nel.
3ananue 1. Haiitu npou3BoAHYI0 QYHKIUU:
a)y=x>—5x° +x+4 r) y=6-Inx
6) y=+/2x—6 ﬂ)y:3x—1
X

B) y =12% +sinx



X

e
3aganue 2. HaifTm 3HaueHHe NPOU3ZBOAHOM (PYHKIIUM f)=__ B TOYKE
X

Xg =1.
3amanue 3. Haiimute yrimoBoi ko3¢ (uUIMEHT KacaTeqbHOW K rpaduky (yHKIUU

f(x) =4-e* BTouke ¢ abermccoit  xg =0.

x-1
3amanue 4. [Ipu kakux 3HaueHUsX x, npousBogHas Gynkuuu f(X) = —— pasHa
X
0?
3aganue 5. Hamummre ypaBHeHHe KacaTelbHOW K Tpaduky (yHKIHH
f(x) =—(2x —1)3 B TOYKE ¢ abcuuccor Xg =1.
3amanue 6. IIpu xakux 3HadeHHsX x, npousBoaHas ¢yHkiuu f(X) =In3x —3x

IIOJIOKUTENIbHA?
3amanue 7. B xkakux Toukax kacarenpHas K rpaduky QyHkmuu Yy =Sin X oOpasyer

yroi ¢ oceto Ox, pasHeri 457
3amanue 8. Hamummrte ypaBHEHHE KacaTelbHOM K Tpaduky QyHKIUU

f(x) = 2x% —3X, ecm KacaTenbHas napajieNibHa IpssMoii Y =X—3 .

3aganue 9. . OmnpenenuTh WHTEPBAJIbl BO3pacTaHHWs W YObIBaHHS (DYHKIIMU
f(x) =3x° —ox.
3anmanue 10. Halitu Touku skctpemyma pynknuu f (X) =12x — 3%+ 2x°.
3amanne 11. Haiitn HanGonbiuee 3uauenne Gynkmun | (X) = X+ Ha OTpe3Ke
[0,5:2]. ’
3amanue 12. [Toctpouts rpaduk GyHKIMU Y = Xt —2x% 1+ 2.

X~ +2

U TIOCTPOUTH €€ Tpaduk.

3amanwme 13. UccnenoBath PyHKIHIO Y = 5
X

3amanne 14. [lepumetp oceBoro ceueHms muiuHApa 6 om. [lpm xakoMm pamuyce
OCHOBAHUS IWJIMH/PA TJIONIAAb €T0 OOKOBOI MOBEPXHOCTH OYIAET HAUOOJIBIIICH?
3amanue  15. Beruucnure momans ¢GuUrypsl OrpaHHYEHHOW: a) mapabonoin
y=4- X2, npsiMbiMd x =1 u x=2 u ockto Ox; 0) napabosoil Yy = —x% —2x + 3,
npsiMbIMU X =—-3 U x =1 u ocbto Ox.

3amganue 16. Beraucnure nHTETpa:

7 3
B (2+ +) 41

1) [sinxdx; 2) [x 2x 3dx; 3) f_zdx.
0 2 2 X

Bapuant Ne2.
3ananue 1. Haiitu npon3BoaHyo GyHKIUU:



a) y =5x* ~15x° + 4 r)y=6"
6) y=+5x—1 ny= 3x

B) y = 2% + 3sin2x

l

3amanue 2. Haittu 3uauenne mponssonnoii pyrxmmn | (X) = — prouxe X0 =
X

3amanue 3. Haiimute yrimoBoi ko3 @uUIMEHT KacaTenbHOW K rpaduky GyHKIUU
f(x)=4- X2 B rouke ¢ abcuuccoit  xg =2,

3aganne 4. Ilpu kakux  3HAYEHUIX X, Tpou3BomHAs  (YHKIUU
f(x)= —x* 4+ 4x% -5 pasHa 0?

3aganne 5. Hamummre ypaBHeHHEe KacaTelbHOW K Tpaduky (GyHKIHH

f(x) = el 5 Touke c abcruccoit Xg =1.

3aganue 6. Ilpy Kakux 3HAYEHUSAX X, MPOU3BOAHASA (PYHKIUH Fx)=1+_
X

IIOJIOKUTENIbHA?
3ananue 7. B kakux Toukax KacareiabHas K rpaduky QyHKIHH Y =COSX oOpasyer

yrox ¢ oceto Ox, paBHbiil 45°?
3amanue 8. [lpsmas y=4x-3y = 4x —3 sdBIAETCS KacaTelbHON K mMapaboie

f(X)=6-2x+ x? . HaitTu KOOPIMHATHI TOYKU KaCaHHS.
3amanue 9. . Omnpenenutb HHTEPBAIBI BO3pacTaHusi W YObIBaHUA (DYHKIIUU

f (x) —12x% — 2x°.
3ananue 10. Haittu Touku skctpemyma dpynkmun f (X) = x> — 27x.

3ananue 11. Haiitn nanMensinee 3Hauenue QyHkuuu f (X) = x> —3x% Ha OTpe3Ke
[1:3].

3ananue 12. [loctpouts rpaduk dyHKIIUU Y = x* —8x? +16.
X

G
3amanue 14. [lepumetp oceBoro ceveHus uinHApa 6 om. Ilpu xakom pamuyce
OCHOBAHUSI MIWIMH/PA TJIONIAb €r0 OOKOBOI MOBEPXHOCTH OYIAET HAUOOJIBIIICH?

3amanune  15. Beruucnmre mmomans ¢GUTypel OTpaHWYEHHOW: a) mapabosioin

3ananue 13. Uccnenosats Gpynkmuto Y =

U TIOCTPOUTH €€ rpaduk.

y=4- XZ, npsMeiMi x=0 u x=1 u ocwro Ox; 0) mapabonoi Yy = X2 2%+ 3,
npsmMbiMu X =0 1 x =1 u ockio Ox.
3ananue 16. Berunucnure uHTErpalI:

RIS

1) [cosxdx; 2) [ x  4x 1dx; 3)2[
0 1



3aganus 15 oueHKH ocBoeHusi pasaena 3 KomOunaropuka. CraTuCTHKA.
Teopus BeposITHOCTEM.

CTyIeHT OJKEH:

3HamMb.

- 3HAYCHUS MATEMAaTUUECKON HAyKH ISl pEUICHUs 3a/1a4, BO3HUKAIOIIHNX B
TEOpPUHU W TIPAKTUKE;, LIUPOTY MU B TO K€ BpEeMs OTPAHUYEHHOCTh NMPUMEHEHHUS
MaTEMaTUYECKUX METOJIOB K aHAJIM3y W HMCCIEIOBAHUIO MPOIIECCOB U SIBIICHUU B
npUpoje U 0OIIECTBE;

- 3HAYEHMs MPAKTUKKA U BOMPOCOB, BO3HUKAIOUIUX B CAMOW MaTeMAaTHUKE
st GOPMUPOBAHUSI M PA3BUTHS MATEMATHUYECKOW HAYKH, HWCTOPHIO PA3BUTHS
MOHATHS YUCJIa, CO3JJaHUSI MATEMAaTUYECKOI0 aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHUS
r€OMETPUH;

- VHUBEPCAIBHOTO  XapakTepa 3aKOHOB JIOTUKM  MAaTeMaTUYECKHUX
pacCyKJIeHUN, UX MPUMEHUMOCTh BO BCEX 00JIACTSAX YETIOBEYECKOM NESITEIbHOCTH;
- BEPOSTHOCTHOIO XapaKTepa Pa3IMYHbIX MPOLIECCOB OKPYKAIOIIETO MUPA.

ymems:

- pelaTh npocTenme KOMOMHATOPHBIE 3a/1a4yl METOJIOM Tiepedopa, a
TaKXKe C UCIOJIb30BAHUEM U3BECTHBIX (HOPMYIL;

- BBIYHCIIATh B MPOCTEHIIMX CIy4yasX BEPOATHOCTU COOBITUM Ha OCHOBE
IIO/ICYETA YUCIIA UCXOMI0B;

- IIPUMEHSITH IIPU PEIICHNUHN 3a7a4 TEOPEMBI TEOPUH BEPOSATHOCTEM.

Bonpocsl 1151 CAMOKOHTPOJIS:

1. Yro uzyyaet komOMHaTOpHKa?

2. CdopmynupyiiTe OCHOBHBIE MPaBUIa KOMOMHATOPUKH.

3. UTto Ha3bIBaeTCs pa3MelieHUEM?

4, 3anuimure GopMyy BBIYUCICHHUS pa3MENICHUI ¢ MOBTOPEHUSIMHU U 0€3
ITIOBTOPEHUH.

3) YTo Ha3bpIBaeTCS MEPECTAHOBKON?

6 3anumure GopMyIIbl MEPECTAaHOBOK C TOBTOPEHUSIMU U 0€3 TOBTOPEHUH.
7. UTto Ha3bIBAaE€TCSI COUETAHUEM ?

8 3anumurte GOpMyIbl COYETAaHUM C TOBTOPEHUSIMU U 0€3 TOBTOPECHHIA.
Q. Urto Ha3bIBaeTCsI COOBITHEM?

10. HazoBuTe OCHOBHBIE IPYIIIIBI COOBITHIA?

11. Kaxkoe coObITHE HA3bIBACTCS MTPOTUBOIIOJIOKHBIM?

12.  CdopmynupyiiTe onpeaeneHrne BEpOsITHOCTH.

13. 3anummure popMyIly KIAaCCUYECKOTO ONMPEIEICHUS BEPOSITHOCTH.

14.  CdopmynupyiiTe TEOPEMBbI CI0KEHUS BEPOSTHOCTEH.

15. Kakas BeposSITHOCTb Ha3bIBAETCS YCIOBHOM?

16. Kakue coObITHS Ha3bIBAIOTCS HE3aBUCUMBIMU?

17. Cdopmynupyiite TeopemMy NpoU3BEAEHUS HE3ABUCUMBIX COOBITHIA.



18. 3amumure popmyny beprymiu.

19. UYro u3yuyaer maTemMaTuyecKas CTaTHCTHUKA?

20. Yro Takoe reHepaibHasi COBOKYIHOCTb?

21. Yto Ha3BIBaeTCS BHIOOPKOIL?

22. Kakas BbIOOpKa Ha3bIBACTCS PEIPE3CHTATUBHOM ?

23. Ilepeunciute OCHOBHbIE XapaKTEPUCTUKHN BAPUALIMOHHOTO Psijia.
24. Yro Ha3bIBaeTCs MOJIUTOHOM YacTOT?

Kontponbnass pabGora Ne3. «KomOunaropuka. Teopuss BeposiTHOCTEId.
MaremaTu4yeckasi CTATHCTHKA.)

[leJib: TpOBEpPKA 3HAHUM M YMEHUU IPUMEHSATH MOJyYEHHBIE 3HAHUS JUISl PEIICHUS
OPAaKTUYECKUX 3aJad MO0 TeMe: KOMOMHATOpUKA, TEOPHUs BEPOSTHOCTEH U
MaTeMaTU4eCKasi CTAaTUCTHKA.

Bapuant Nel.

3amanue 1. Yuammecs 11 knacca moiayyuid, HalmMcaB KOHTPOJIBHYIO padOTy IO
anreOpe, caeAyronmue OTMETKU:
3,4,4,5,3,2,4,4,3,3,5,4,4,2,3,5,2,3,3,4,4,2,5,3,3.

a) Beinmuiure crpynnupoBaHHbIN P JAHHBIX.

0) CocTaBpTe TabNUIly pacipeieleHus KpaTHOCTEN.

B) [locTpoiiTe MHOTOYTOJIBHUK paclpeeeHNs IPOLEHTHBIX YacToT.

r) Haiigute cpennee.

3ananue 2. UrpanpHyro KOCTh Opocwiin Baxkasl. Haliiure BEposATHOCTH TOTO, YTO
CpEeay BBINABIINX YUCE HET HA OJTHOW TPOUKHU.

3amganue 3. J[By3HauHoe 4ucio cocrapisitor u3 mudp 0, 2, 4, 6, 7, 8, 9. Ckonbko
BCEr0 MOYXHO COCTAaBUTh YUCEJ, €CIIU YHCIIA MOTYT OBTOPATHCA?

3ananue 4. Packpoiite cko6Ku B BhIpaxernnn (2a — c)7 .

3amanue 5. U3 uncen 1, 3, 5, 7, 9 ogHOBpeMeHHO BBIOMparoT Tpu. Haliaure
BEPOSTHOCTh TOTO, YTO UX CyMMa JICJTUTCS Ha 3.

Bapuant Ne2.
3ananue 1. Yyammecs 11 knacca momy4ywiM, HamMcaB KOHTPOJIBHYIO padoOTy Mo
anre0pe, CaeAyroIUue OTMETKHU:
3,3,4,2,5,2,3,4,5,3,5,2,4,2,3,5,3,3,3,4,4,2,5,3,5.
a) Beinuiure crpynnupoBaHHbINA P JAHHBIX.
0) CocTtaBbTe TabJIUILY pacpeeeHus KpaTHOCTEH.
B) CocTaBbTe rUCTOrpaMMy pacIpeiesieHUs JTaHHBIX.
') HallAUTEe CpeaHee.
3aganue 2. UrpanbHyto KOCTh Opocuiu nBaxabl. HaiiguTe BEpOSITHOCTH TOTO, YTO
Cpely BHIMABIINX YHCe OyJeT XOTs Obl O/1HA MSITEpPKA.
3amanue 3. JIBy3Haunoe umcio coctraBisitoT u3 mudp 0, 2, 3, 7, 8, 9. Ckonbko
BCET0 MOYKHO COCTABUTh YHCEJ, €CJIA YUCIIA MOT'YT IOBTOPATHCS?



3amanue 4. Packpoiite ckoOku B Beipaxkennn  (a + 3c)8 .
3amganue 5. U3 uucen 1, 2, 5, 6, 7 omHOBpeMeHHO BBIOUpatoT Tpu. Halinure
BEpPOSITHOCTH TOTO, YTO UX MPOU3BEICHNE OKaHunBaeTcs Ha 0.

3aHaHI/Iﬂ AJIA OHEHKH OCBOCHUSI pa3jae’ia 4 FeOMeTpm{.

CTyIeHT TOJKEH:
3HamMb.

—  3HAYEHUSA MAaTeMAaTUYE€CKOM HAYKH JJIs PEIICHUS 3a7a4, BOSHUKAIONIUX B
TEOpPUU W TIPAKTUKE, IIUPOTY MU B TO K€ BpPEMsI OIPaHUYEHHOCTh MPUMEHECHHUS
MaTEMaTUYECKUX METOJIOB K aHaJIM3y W HMCCIEIOBAHUIO MPOIIECCOB U SIBICHUU B
pUpoe U 0OIIECTBE;

—  3HAYEHHUA MPAKTUKU U BOMPOCOB, BO3HUKAIOIINX B CAMON MaTEMaTHKE
st GOPMUPOBAHUSI M PA3BUTHS MAaTEMaTHYECKOW HAYKH; HCTOPHUIO Pa3BUTHUS
MOHATHS YUCJIa, CO3JJaHUs MATEMAaTUUYE€CKOTO aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHUS
reOMETPUH;

—  YHUBEPCAJIBHOTO  XapakTepa 3aKOHOB JIOTMKA  MAaTeMaTUYECKHUX
pacCyKJIeHUN, UX MPUMEHUMOCTh BO BCEX 00JIACTSAX YETIOBEYECKOM NESITEIbHOCTH;

BEPOSATHOCTHOI'O XapaKTepa Pa3IMYHbIX MPOLIECCOB OKPYKAIOIIETO MUPA.

ymemy:

—  pacmo3HaBaTh Ha YEPTEkKaxX W MOJEISAX MPOCTPAHCTBCHHBIC (YOPMBEI,
COOTHOCHTB TPEXMEPHBIC 00BEKTHI C UX OIMHCAHUSIMH, H300paKCHUSIMHU,

—  ONMCBHIBAaTh B3aMMHOE pACIOJIOKEHHUE TMPSAMBIX M IIOCKOCTEH B
MIPOCTPAHCTBE, ApTYMEHTHPOBATH CBOM CYXKJICHHUS 00 TOM PACIIOJIOKCHHM;

—  aHaJU3UpOBaTh B TPOCTCHININX CIIydasx B3aMMHOE PAaCIIOJIOKCHUE
00BEKTOB B MPOCTPAHCTBE;

—  #“300pakaTh OCHOBHBIC MHOTOTPAaHHUKHU U KPYTJIbIC TeJIa; BHITOIHSITH
YEePTEXKH IO YCIOBHUSIM 3a/1a4;

—  CTPOHWTH MPOCTEHINNE CCUCHUs KyOa, MPU3MbI, TUPAMU/IBL;

—  pemiarh IUIAHUMETPHYECKUE U MPOCTEHIINE CTEPEOMETPUUYCCKUE 3a1a9u
Ha HaXOXKJCHUE TCOMETPUUCCKHUX BEIIMUYWH (IUIHH, YTIJIOB, TUIOIIAIeH, 00hEMOB);

—  HCIIOJIb30BaTh npu pelIeHun CTEPEOMETPUICCKUX 3aaq
IJTAaHUMETPUYeCKKe (DaKThl M METO/IbI;

IIPOBOJIMTH J0Ka3aTCIIbHBIC PACCYXKACHUS B XOJIC PEIICHHUS 3a/1a.

Bonpocsl 1151 CAMOKOHTPOJIS:

Yo n3yuvaer crepeoMeTpust?

[IepeuncnuTe akCMOMBI CTEPEOMETPHUH.

JlaiTe onpeneneHne mapajuieabHbIX MPSAMBIX B IIPOCTPAHCTBE.
ChopmynupyiiTe NoHATHE TAPALIETBHOCTU TPEX MPSAMBIX.
ChopmynupyiiTe noHATHE NAPALIETHLHOCTU MPSMOM U MIIOCKOCTH.
[aiite onpeneneHue yria Mexay IpsSMbIMU B IPOCTPAHCTBE.
Kakune npsiMble Ha3pIBatOTCS CKPEIIUBAIOIIUMUCS ?

No O kwhE



8. ChopmynupyiiTe NOHATHE TAPAIEIbHBIX TNIOCKOCTEH.

Q. [lepeuncnure CBOKCTBA NapaJUIEIbHBIX TUIOCKOCTEN.

10. ChopmynupyiiTe  NMOHATHE  NEPHEHAUKYJSIPHBIX  HpPSIMBIX B
IPOCTPAHCTRBE.

11. Chopmynupyiite TEOpEMY 0 napasuiesIbHbIX MPSIMBIX,
NEPIIEHINKYIISPHBIX K IUIOCKOCTH.

12. ChopmynupyiiTe  NpU3HAK  NEPHEHAUKYISIPHOCTH  NPSAMON U
IUIOCKOCTH.

13. Chopmynupyiite TeopeMy O TpsIMONW NEPIEHIUKYIAPHOM K
MJIOCKOCTH.

14.  Yro Ha3bIBaETCS PACCTOSIHUEM OT TOUKH JI0 MIIIOCKOCTHU?

15. Cdhopmynupyiite TeopeMy 0 TpEX NEPIEHINKYIIApax.

16. Yrto Ha3bIBaeTCA YIIOM MEXY MPAMOU U INIOCKOCTHIO?

17, YTo Takoe IBYTrpaHHBIN yromn?

18. Cdhopmynupyiite npu3HaK NEprEHANKYIIPHOCTHU JABYX IJIOCKOCTEH.

19. ChopmynupyiiTe MOHATHE MHOTOTPAHHOTO yTJia.

20. Kakune MHOTOrpaHHUKN Ha3bIBAIOTCS BBITYKIBIMUA?

21.  UYro Ha3bIBaeTcs pa3BepTKOM MHOTOTpaHHHUKA?

22.  UYrto Ha3bpIBaeTCs reOMETPUUECKUM TEJIOM?

23. Uro Takoe napaienenurnen’?

24, [lepeuncnute OCHOBHBIC JIIEMEHTHI MTapauIeIeIUIe1a.

25. Kaxkol mapamenenunes Ha3pIBA€TCS NPSIMOYTOJIbHBIM ?

26. [lepeuncnure cBOKCTBA MPSIMOYTOJILHOTO TIapajuiesienunea.

217, Cdopmynupyiite TeopeMy O MJIWHE JHArOHAINA MPSMOYTOJIbHOTO
napajiejaenunesaa.

28. Cdopmynupyiite CBOMCTBA uaroHanein MPSAMOYTOJIBHOTO
napajuiejaenunesaa.

29. Uto Ha3zbpIBaeTCs TETpadIpoM?

30. [TepeunciuTe OCHOBHBIE JIEMEHTBI TETPAAPA.

31. ChopmynupyiiTe OCHOBHBIE TMPHUHIUIIBI TOCTPOCHUS  CEUCHHI
TeTpasApa U NPSMOYTOJbHOTO MapaieNenurea.

32. Yrto Ha3pIBaeTCS MPU3MOM?

33. [IepeuncnuTe OCHOBHBIE IIEMEHTHI IPU3MBI.

34. Kakast mpu3Ma Ha3bpIBa€TCA HAKJIOHHOM?

35. Kakast npr3ma Ha3pIBaeTCs MPAMON?

36. 3amummuTe GopMyiTy BHIUMCICHHS IJIOMIAAN TOTHONW MOBEPXHOCTH
IPU3MBI.

37. Uto Ha3bIBaETCS MUPAMUION?

38. [lepeuncivTe OCHOBHbBIE AJIEMEHTBI TUPAMUIBI.

39. 3anumure GopmMyy BBIUUCICHUS TUIONIAAN MOJTHONW MOBEPXHOCTH
TUPAMU/IBL.

40. Kakast nupamua Ha3pIBaeTCs NPaBUILHOM ?

41. Kakas nupamua Ha3bIBAETCS yCEUEHHOM?

42. [Iepeuncnure npaBUIIbHBIE MHOTOTPAHHHKH.

43. Uto Ha3bIBACTCS LUIUHIPOM?



44,

3anummre GopMyTy BHIYUCICHUS MIOMIAAN MOBEPXHOCTH IIMIMHIPA.

45. UTO Ha3bIBAETCSI KOHYCOM?

46. 3anummre GopMyTy BRIYUCICHUS TUIONIAAN TOBEPXHOCTH KOHYCA.

47. Kaxkoil koHyC Ha3bIBa€TCS YCEUEHHBIM.

48. Urto HazbIBaeTcs cdepoit?

49, Urto HazbIBaeTcCs mapom?

50. 3anuimmre ypaBHeHUE Chephl.

ol. [lepeuncnure pa3nuyHbie CIy4au B3aMMHOTO PACIIOIOXKEHUS cPephl U
MJIOCKOCTH.

52.  Yro Ha3bIBaeTCs KacaTelbHOM MIOCKOCTHIO K cdepe?

53. 3anummre GopMyITy BRIYUCICHUS TUIOIIAIA MTOBEPXHOCTH CHEPHI.

54. [lepeuncnure pa3nuyHbIe CIydau B3aMMHOTO PACIIOIOXKEHUS cephl U
MIPSMOM.

55. Cdopmynupyiite nousatue oObeMa.

56. 3anumure  QopMyay  BBIYMCICHUS O0ObEeMa  MOPSIMOYTOJIBHOTO
napajuiejaenunesaa.

57. 3anummre GopmMyy BRIUKUCICHUS 00beMa IPSIMOM MPU3MBI.

58. 3anuimre popmMyiy BIUUCIEHUS 00BEMA IIWIHH]IPA.

59. 3anumute GopMyITy BBIUYUCICHUS 00beMa HAKIIOHHON MTPU3MBI.

60. 3amuiute GopMyITy BEIYUCICHHUS 00beMa MUPaMU/IBL.

61. 3anummre Gopmyiy BIUYKCICHUS 00BeMa KOHYCA.

62. 3anummre Gpopmyiy BeUUCIEHUs 00beMa IIapa.

63. Uro Ha3piBaeTCd MPSMOYTOJIBHOW  CHUCTEMOM  KOOpJAWHAT B
POCTPAHCTBE?

64. 3anuimmuTe ajaroOpUTM MOCTPOSHHUS TOYEK B MPSIMOYTOJIBHON cHCTeMe

KOOPAWHAT B MPOCTPAHCTBE.

65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.

UYto Ha3bIBa€TCSI BEKTOPOM?

Kakue BekTOpa Ha3bIBaIOTCS PAaBHBIMU?

Uto Ha3bIBAETCSI CyMMOI BEKTOPOB?

UTto Ha3bIBa€TCS PA3HOCTHIO BEKTOPOB?

UTto Ha3bIBaECTCSI YMHOKEHHEM BEKTOpa Ha YUCIO?.
Kakue BekTOpa Ha3bIBalOTCS KOMILIAHAPHBIMH.
3anummre GopMyIbl KOOPAUHAT CEPEIUHBI OTPE3Ka.
3anummre GopMyITy IITUHHBI BEKTOPA.

3anummre GopmMyy pacCTOSHUS MEKIY JBYMSI TOUKaMHU.
UTto Ha3bIBAETCS YIIIOM MEXIY BEKTOpaMu?

UTo HA3BIBAETCS CKAISIPHBIM MPOU3BEICHHEM BEKTOPOB?
3anummre QopMyNy  BBIYUCICHHS CKaJSIPHOTO  TIPOW3BEICHUS

BCKTOPOB, 3aJaHHBIX CBOMMHU KOOpAWHATAMMU.

Kourpoasnas padora Ned. «Crepeomerpus.»
[leJb: NpoBepKa 3HAHUM U YMEHUU PUMEHATH MOJyYEHHbIE 3HAHUSA JUIS
peLIeHNs MPAKTUYECKUX 3a1a4 [10 TEME: CTEPEOMETPHSL.

Bapuant Nel.



3amanue 1. [lansl Touku A(1;3;2), B(0;2;4), C(1;1;4), D(2;2;2). a) Onpenenure BU
yeTelpexyrojbiuka ABCD.0) Haiiqute KOOpAWHATHI TOYKH —IE€PECEUCHUS
nuaroHasneil yetbipexyroiabHuka ABCD.

3amanue 2. BpicoTa mnpaBWIBbHON TpeyronbHOW mpu3Mbl 12 cMm, a BBICOTa
ocHoBaHMs 5 cM. Haitaure: a) ruiomaabr MogHOM MOBEPXHOCTU MPU3MBI, 0) 00beM
IPU3MBI.

3amanue 3. B mpaBunbHO#l ueThlpexyrosnbHOW mnupamuge SABCD cropona
OCHOBaHUs paBHa 4 cM, 6okoBoe pebpo 5 cM. Halimure: a) momaas OG0KOBOMH
MOBEPXHOCTH MHUPaMUJIbl, 0) 00beM MUPaAMU/IbI, B) YTOJl MKy OOKOBOM I'paHbiO U
IJIOCKOCThIO OCHOBAHUS.

3ananue 4. Haiigure xoopaunatel BekTopa AR, eciu A (5; —1; 3), B (2; -2; 4).

Bananue 5. Jlaust Bextopsl b (3; 1; —2) u ¢ (1; 4; —3). Haiixure 2* _ _'C{

3aganue 6. M3o0pasute cucremy koopauHat OXyz u moctpoiite Touky A (1; —2; —
4). Halinute pacCTOSHUS OT 3TOW TOYKH JI0 KOOPAMHATHBIX IJIOCKOCTEH.

3aganue 7. OceBoe ceueHre MUINHAPA — KBaApaT, IUIOMIAb OCHOBAaHUS LIWJIMHAPA
paBHa 167 cm°. HaiiauTe miomanb MOBEpXHOCTH LHTHHAPA.

3aganue 8. BpicoTa KOHyca paBHa 6 cM, yroia IpU BEPIIMHE OCEBOIO CEUYCHUS
paBed 120°. Haiinure: a) miomaab CEYEHUs] KOHYCa IUIOCKOCTBIO, MPOXOSIICH
gepe3 JBe 00pasyromme, yroia Mexay koTopeiMu 30°;0) mmomanps OOKOBOWA
MOBEPXHOCTHU KOHYcCA.

3amanue 9. Jluamerp mapa paBeH 2m. Yepe3 KoHen auameTrpa MpOBEACHA
IJIOCKOCTh MoA yrioMm 45° x HeMy. Halinure nivHy nuHuu nepecedeHus chepsl ¢
ATOM IIOCKOCTBIO.

3amanme 10. Jlmamerp mapa paBeH BBICOTE KOHyca, oOpasyroImias KOTOPOro
COCTaBJISIET C IJIOCKOCTHIO OCHOBaHMs yroi B 60°. Haiinure oTHOmEeHHE 00HEMOB
KOHYyCa U 1apa.

Baganne 11. O6beM HEIMHAPA paBeH 967 cM°, IUIOLIALb €ro OCEBOrO CeueHHs 48
cm’. Haiiure mromans cdepbl, ONMMCAaHHOW OKOJIO IUINH/PA.

Bapuant Ne2.
3amanue 1. dansr touku: 4(0;1 ;-1), B(1;-1; 2), C(3;1;0). Haiinute yrom mexmy
BekTopamu AB u AC.
3amanue 2. BpicoTa MpaBUIIbHON YETHIPEXYroJbHOW TpHU3MbI paBHa 12 cwm, a
nuaroHank ocHoBanus 10 cm. Halimure: a) miomanp IMOJHONH IOBEPXHOCTH
MpU3Mbl, 0) 00BEM MTPU3MBI.
3aganue 3. B mpaBwibHO#M TpeyronsHoM nupamuae SABCD cTtopoHa ocHOBaHUS
paBHa 4 cM, a OokoBoe peOpo paBHO 5 cM. Halinute a) muomanbs OOKOBOM
MOBEPXHOCTH MUPaMHJIbI, 0) 00beM MAPaMUIbL.

3anmanue 4. Haiinure KOOPJMHATEI BEKTOPA CD eciu C (6; 3; — 2), D (2; 4; - 5).
3ananue 5. [lansl Bexkropa a (5; —1; 2) ub(3; 2; — 4). Haiigure ‘a Zb‘

3ananue 6. M300pasute cucremy koopauaat OXyZ u mocTpoiite Touky B (— 2; — 3;
4). Haiingute paccTosiHUE OT STOW TOYKH JI0 KOOPAMHATHBIX MIIOCKOCTEH.



3amanue 7. OceBoe ceueHUE LWIMHApA — KBaJpar, IUaroHaib KOTOpPOro 4 cm.
Haiiaure nmonianp NoOBEpXHOCTU LMIMHAPA.

3ananue 8. Pagmyc ocHOBaHUS KOHYca paBeH 6 cM, a 0Opasyrolias HaKJIOHEeHa K
IJIOCKOCTH OCHOBaHMs mnox yrioM 30°. Haitnure: a) muiomaab ce4eHUs KOHyca
MJIOCKOCTBIO, IPOXOASIIEH Yepe3 aBe o0pa3yromue, yrojl Mexay KOTopsiMu 60°;
0) momaas OOKOBOM MTOBEPXHOCTH KOHYCA.

3amanue 9. Jluamerp mapa paBern 4m. Uepe3 KoHeEl nuameTpa MpPOBEACHA
IWIOCKOCTh moxa yriaoMm 30° k Hemy. Haiinure miomanbs ceyeHWs miapa 3TOH
IUIOCKOCTBIO.

3amanue 10. B koHyc, oceBoe cCe€4YeHHE KOTOpPOIO €CTh IpPaBUIIbHBIN
TPEyroibHUK, BlMcaH map. Haligute oTHOIIEHME Miowm@aau cepbl K IUIOMIAIu
OOKOBOI MOBEPXHOCTH KOHYCA.

3amanue 11. Jluamerp mapa paBeH BBICOTE€ LWJIMHAPA, OCEBOE CEUYEHUE
KOTOPOTO ecTh KBaapat. Haiinure oTHOIIEHNE 00BEMOB LMJIMHIpA U IIapa.

3.2 CTpyKTYypa KOHTPOJIbHO-0LeHOYHBIX MaTepuaaoB (KOM) sk3amena
(3auema, oughpepenyuposannozo 3auema, Opy2ux ¢popm KOHmpo.)

1ITacmopT

Hasnauenne:
KOM npennazHadyeH AJjisi KOHTPOJISE U OLIEHKU PE3YJbTaTOB OCBOCHHUSI y4€OHOTO
npeaMera MaremaTtuka 1o crenranbHOCcTH 35.02.05 ArpoHoMus

B pe3ynbTaTe ocBoeHMs y4eOHOTO MpeaMeTa 00yqaronIuiics JOKeH
YMETh:

—  BBINOJIHATH apu(METUUECKHUE NCUCTBUS HAJ YUCIIaMU, COUETasi YCTHBIC U
MUChMEHHBIC TPHUEMbI; HAXOAWTh MNPHUOJMKEHHbIE 3HAUEHUS BEIMYMH |
MOTPEIIHOCTH  BBIUUCICHUM (a0CONOTHAasT W OTHOCUTEJbHAs); CpPaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

—  HaxOJIWTh 3HAUCHUS KOPHS, CTENEHH, JIoTapudMa, TPUTOHOMETPUUIECKUX
BBIpQXEHU Ha OCHOBE ONPEICJICHUS, UCIOJb3YysSd TMpU HEOOXOIUMOCTU
MHCTPYMEHTAJIbHBIE CPEJICTBA; IIOJB30BAaThCS MPUONMKEHHOW OLIGHKOW mpH
IPAKTUYECKUX pacyueTax;

—  BBINOJIHATH NPEe0oOpa3oBaHUSI  BBIPAKECHUH, NpUMEHSs (HOpMyIbI,
CBA3aHHBIE CO CBOMCTBAMM CTENEHEW, JorapumMoB, TPUTOHOMETPUUYECKUX
dynkumii;

—  BBIUMCIIATH 3HAYeHHE (PYHKUIMU MO 3aJaHHOMY 3HAYEHHUIO apryMeHTa
TP Pa3IMYHBIX CIIOcO00ax 3amanus QyHKIINH;

—  OIpenessiTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (QYHKIUH, HITIOCTPUPOBATH
UX Ha rpadukax;

—  CTpouTh rpaduKu M3yYEHHBIX (PYHKIUN, WIUTFOCTPUPOBATH MO rpaduKy
CBOMCTBA JIEMEHTAPHBIX (PYHKITHIA;



—  WCNONb30BaThb IOHATHE (PYHKIMM JJI ONMCAaHUS W aHajuu3a
3aBUCUMOCTEN BEIINYNH;

—  pemarb palrOHAaJIbHEIE, IIOKa3aTEeIbHBIE, JorapudmMuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMsI, CBOIAIIMECS K JIMHEHMHBIM W KBAaJAPATHBIM, a
TaKX€ aHAJIOTUYHbBIC HEPABEHCTBA U CUCTEMBI,

—  HUCHOJIb30BaTh rpa)MuECKUil METO/ PELIEHUS] YPABHEHHUI U HEPABEHCTB;

— u300paxkaTb HAa KOOPAMHATHOM IUIOCKOCTH pEIIECHUs YpaBHEHUH,
HEPABEHCTB U CHUCTEM C JIByMsI HEU3BECTHBIMY;

—  COCTaBJIITh M pelaTbh YPAaBHEHUsS W HEPABEHCTBA, CBA3BIBAIOIINE
HEW3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM UHMCJIE MPUKIIAIHBIX) 3a/1a4ax;

—  BBIYMCIIATH IPEJEIIbI TOCIEN0BATENLHOCTEN U (PYHKIINIA;

—  OIpEeIeNsITh TOUYKH pa3pbiBa QyHKIUH;

—  HAXOJUTh NPOU3BOJHBIE JIEMEHTAPHBIX QYHKIUA;

—  HUCIOJIb30BaTh TMPOU3BOJAHYIO [UIsl W3Y4YEHHUS CBOMCTB (QPYHKUUH H
HOCTPOEHUs I'pa(UKOB;

—  [PUMEHATh  MPOU3BOJHYIO I MPOBEACHUS  HPUOIHIKEHHBIX
BBIUMCIICHUW, pEmarh 3aJa4yd IPUKIAJHOTO XapakTepa Ha HAaXO0XKJIEHHE
HanOOJIBIIEr0 U HAMMEHBUIETO 3HAUYCHHUS;

—  HAXOJuTh NEpBOOOpa3HbIE (PYHKIIUIA;

—  BBIYHCIATH ONPEAECICHHBIE UHTETPAJIBI;

—  BBIYMCIATH B MPOCTEHIIMX Clydyasx IUIOW@AM U O00BEMBI C
UCIIOJIb30BaHUEM OIIPEICIICHHOTO UHTErpaa;

—  pewarth HOpocTeHiue KOMOMHATOpHbIE 3a/layd METOJIOM Inepebopa, a
TaK)K€ C UCIOJIb30BAHUEM U3BECTHBIX (POPMYIT;

—  BBIUMCIIATH B MPOCTEHIIMX CIy4dasX BEPOSITHOCTH COOBITHIA Ha OCHOBE
IIOZICYETA YHUCIIA UCXOOB;

—  IPUMEHSATH NPHU PELICHUHN 33/1a4 TEOPEMBI TEOPUH BEPOSTHOCTEM;

—  pacrno3HaBaTh Ha 4YepTekax M MOJENSIX MPOCTPAHCTBEHHbIE (HOPMBIL;
COOTHOCHUTh TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSMU, U300PAKECHUSIMU;

—  OIIACHIBATh B3aUMHOE PACIIOJIOKEHUE TNPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE, ApTYMEHTUPOBATH CBOU CYKJEHUS 00 3TOM pacloJIOKEHUY;

—  AHAJIM3UPOBATh B NPOCTEHINUX CIy4yasx B3aUMHOE pPAaCIOJIOKEHHUE
00BEKTOB B MPOCTPAHCTBE;

—  U300pakaTb OCHOBHBIE MHOTOTPAaHHUKHU U KPYIJIbIE TEJa; BBITOIHSTH
YEPTEXKU 10 YCIOBUAM 3a]1a4;

—  CTpPOUTH IpOCTEHIIne ceueHus: Kyoa, mpu3Mbl, TUPAMUIbL;

—  pemaTh IUIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUECKHUE 3a/1aun
Ha HaXO0KJ€HUE FT€OMETPUUECKHUX BEJIUUMH (JUIMH, YTJIOB, IUIOMIaAeH, 00bEMOB);

—  HCHOJIBb30BaTh npu peleHun CTEPEOMETPUUECKUX 3axa4
MUIAHUMETpUUECKHe (DaKThl U1 METO/bI;

— TPOBOJHUTH JI0KA3ATEIbHBIE PACCYKACHUS B XO/I€ PEILCHUS 3a1a4.



B pe3ynbTaTe ocBoeHHs y4eOHOT0 nmpeaMeTa o0yqaronuiicss J0KeH
3HATh:

—  3HAYEHUS MaTeMaTUYEeCKOW HAyKH JIJIs PEIICHUS 3a7a4, BOSHUKAIOIIUX B
TEOPUU U TPAKTHUKE; IIUPOTY U B TO K€ BPEMs OrPAHUYCHHOCTH MPUMEHEHHUS
MaTE€MaTUYECKHX METOJIOB K aHAIM3y U MCCIEAOBAHHMIO MPOLECCOB U SBJICHHUNA B
pUpoe U OOIIECTBE;

—  3Ha4Y€HHUA MPAKTUKU M BOMPOCOB, BOZHUKAIOMIMX B CaMOM MaTeMaTHKe
Uist OPMUPOBAHUSL U PA3BUTUS MATEMATHUYECKOW HAyKH; HCTOPHUIO Pa3BUTHS
MOHSTHS YUCJIA, CO3/IaHUS MAaTEMAaTUYECKOTO aHaIN3a, BOSHUKHOBEHHUS U Pa3BUTHUS
TEOMETPUH;

—  YHHUBEPCAJIBHOIO  XapaKTepa 3aKOHOB JIOTUKM  MaTeMaTHYECKUX
paccyXJIeHU, UX TPUMEHUMOCTh BO BCeX 00JIaCTsIX YeTOBEUECKOM IeATEeIbHOCTH;

— BEPOSATHOCTHOI'O XapakTepa pa3IMYHbIX MTPOLIECCOB OKPYIKAOIIETO0 MHUPA.

2 3aganusa s IK3AMECHYIOLIIET0oCsI

IIpu BhINOIHeHNH 3aaHni 1-12 3anMnTe KOHKPETHBIN OTBET.

1. (1 6amn) B nernem narepe 245 nereit u 29 Bocmutarteneir. B aBToOyc
nomeraercs 46 maccaxxupoB. CKOJIBKO aBTOOYCOB TpeOyeTcsi, UTOObl MEPEeBE3TU
BCEX JIETEH U BOCIIUTATENCH U3 Jlarepsi B TOpoj?

2. (1 6amm) 1 xuJOBATT - Yac DJIEKTPOIHEpruu cTOMT | pyosp 80 Komeek.
Cuetuuk 1 HOsIOps mokazan 12625 kunoBaTT - 4acoB, a 1 nexabpst mokazan 12802
KWJIOBATT - 4acoB. CKOJBKO PyOJIed HY»XHO 3aIUTaTHTh 3a 3JIEKTPOIHEPTHIO 3a
HOSI0pb?

3. (1 6amn) OnpenenuTe, Kakue U3 TMEPEUYHUCICHHBIX TOYEK MPHUHAICKAT
rpaduky ¢yukiun y =95X+4: A(1;1) , B(1;9), C(0; -1), D(-2 ; -6).

3 2
4. (1 6amn) Berunciure 3HaueHue BoipakeHus 12 -| — 17421
3 2
5. (1 6a) Haitzure snavenue COSG, €CI: SINA=_ M 4 ¢ 2 yerpeprH.

6. (1 6amn) Pemmre ypaBuenne 49 —3x =2.
7. (1 6amn) Berurcnure 3nadenue Boipakenus 1092 4 + 1095125+ log71.

8. (1 6amn) Pemmre ypasmenne: l0gs(2x —4)=2.

9. (1 6amn) Haiiaure 1utoraap TpeyroJibHUKA ¢ pPa3MepoM KIeTKH 1x1 cm



Puc. 1.

10. (1 6amn) Ucnons3ys rpadpuk ¢ynknuu y = f(X) (puc. 2), onpenenure
HanOOJIbIIIee U HAaMMEHbIIIEe 3HaYeHUE QYHKITHH.

11. (1 6amn) Ucnons3ys rpapuk ¢pyuxuuu y = f(X) (puc. 2) onpenenure n
3aIUIIUTE MPOMEKYTKH BO3pACTaHHs U YObIBAHUS (DYHKIIHH.

12. (1 6amn) Ucnons3ys rpadpuk ¢yukiuu y = f(X) (puc. 2) onpenenure u
3aIHUIIUTE, IPH KakuX 3HaueHusx x , f (X) 6onpmie umm pasuo 0.

A

N\ /V \\
A\

/ \\/ 1’

IIpu BpInoJHeHNM 3a1anuii 13-18 3anummnre X0 CINICHUH U OTBET.

13. (2 6amm) i M3roToBIEeHUS KHUKHBIX TOJIOK OMONHMOTeke Tpedyercs 64
OJIMHAKOBBIX CTEKJa B 0AHOHN u3 Tpex ¢upm. [lnomans kaxgoro crekna — 0,125
M°. B Tabiuile IPUBEACHBI LICHBI HA CTEKIIO, 4 TAKXKE HA X PE3KY M HUIH(POBKY
kpasi. CKoJIbKO py0sieit Oy1eT CTOMTh CaMblii JIeIIeBbIN 3aKa3?

dbupma Iena crexsa Pe3ka u nuingoska
P (py6.3a 1 m°) (py®. 3a 1 cTek.10)
A 320 85

B 360 7

B 440 50

14. (2 6amn) Teno, maccolr 3 Kr. JBHXKETCS IO 3aKOHY S(t)=t2 +t+1
Haigure KMHETHYECKY0 SHEPTHUIO TeJIa Yepe3 SC MOociie Hadyasao JIBUKCHMUS.

15. (2 6ann) Haiigute ob6macTh onpenaenenus GyHKIUUT Y = |0g3(2x + 3).



HNToroBuiii KOHTPOJIb
OYVIIL.03 MaremaTuka

2

1. K kakomy U3 TaHHBIX MPOMEXKYTKY NPUHAJIEKUT YHCITO0 9
A.[0,1;0,2]
b.[0,2; 0,3]
B. [0,3; 0.4]
I'.[0,4;0,5]
2. Pemmre ypaBHenue: X2 —x —20 =0
Bnuwume omsem

—+ 1,7 107

3. Haiinure 3Ha4enue Bpipaxenns; 0.6°2,8

Bnuwume omsem
{1 —3x< 16

4, Peumnte cucremy ypasnennii: - © + 2X < 6
Bnuwume omsem

5. Pemnre 3amauy: CnopTHBHBIN MarasuH NpoBOAMT aKUHIO: «J/I1000i cBUTEp

no mene 600 pyoueii. [Ipy mokynke JAByX CBHUTEPOB — CKHMJIKA Ha BTOpoil 60%».
Ckou1bK0 py0Jiei mpuaeTcs 3aMJIaTHTh 32 MOKYIIKY IBYX CBUTEPOB?

Bnuwume omseem
6. Pemnre 3amauy: [deBsatukiaaccHuku Ilersi, Kars, Bans, Jdama m Harama
Opocuin xkpeduii, komy HauuHaTh urpy. Haiiniure BepoSSTHOCTHL TOr0, YTO MIPY
JA0JIKHA HAYATH 1€BOYKA.

Bnuwume omseem

3 Iog;l +2log; 6 — logy 12.

7. Beruunciaure: 8
Brnuwume omeem

2 s
273 _ [L) ‘
8. Boruuciure: 16
Bnuwume omeem
9. Pemnte ypaBHeHus: logs (4x - 1)=1

Brnuwume omeem

10.  Pemmnte ypaBHeHue: V 6+x—x" =l-x

Bnuwume omeem

log, (4-2x) >-1

11. Pemnre HepaBeHCTBA: ’
Bnuwume omeem
12. IIpsimasi a napaJuieJIbHA IVIOCKOCTH 0, 2 IPAMAsA € JISKUT B IJIOCKOCTH . Onpexeaure,
MOTYT JI4 NPsSIMbIE 2 U C:
A. OBITh apasIebHBIMU
b. nepecekarbcs
B. ObITH CKpeIUBAIOIIUMUCS



13.I1110cKOCTH O MPOXOAUT Yepe3 cepearHbl 00K0OBbIX cTOPOH AB u C/I rpanenun ABC/I —
Ttouku M u N. Haiigute BC, eciin AJl =10 cm, MN =8cm.
Bnuwume omeem
14. IlnockocTh, napajuiesqbHas npsaMoii AB Tpeyroiabanka ABC, nepecexkaer cropony AC
B Touke M, cropony BC B Touke N. Haiigure orpe3ok MN, eciiu AB =25 cm, AM : MC =
2:3.
Bnuwume omseem
15. U3 TOYKH K IJIOCKOCTHU NMPOBeIeHbI IBe HaKJIOHHbIe. HaliinTe 1JMHBI HAKJTOHHBIX,
ecJIM 0/IHA 0oJIblIIIe IPYroi B 2 pa3a, a COOTBETCTBYIOLIUE UM MPOEKIIMU PaBHbI 1cM u 7 cMm.
Bnuwume omseem
16. CKOJIBKHUMH CIIOCOOAMH MOKHO COCTABUTHL OYKeT U3 TPEX IBETKOB, BbIOMPAasi IBETHI U3
AeBATH UMeImnxcs?
Bnuwume omseem
17. Janbl Tpu Touku A(0; 15 -1), B(1; -1; 2), C(3;1;0). Haiinure kocunyc yriaa C
Tpeyrojbunka ABC.
Bnuwume omseem
ir
cos(r —x)clg [T+ .1:]

iy A
Ig T_I sin(7 + x)
18. Ynpocture BoipakeHHe: i
Bnuwume omeem

Ix-

] > 0,04

|__p;|_

19. Pemmute HepaBeHCTBA: (

Bnuwume omeem
(x+11)-(2x-35) <0

20. PemnTe HepaBeHCTBA: 3x

Bnuwume omeem

21. Ha koJb11eBOii Jopore pacnosio:keHbl YeTbipe 0eH30Kk0I0HKU: A, B, C u D. PaccTosinne

mexay A u B - 50 km, mexxny A u C - 40 km, meaxay C u D - 25 km, mexxkay D u A - 35 km

(BCe paccTOSTHUSI M3MEPHIOTCH BA0JIb KOJBIEBOH J0POrd B KPATYANHIIYIO CTOPOHY).

Haiinure paccrosinue mexxkay B u C.

Bnuwume omeem

f 5ix—y —
o= 1

Wi | e

b

22. Peminre cucTeMy ypaBHeHHIl: 5

Bnuwume omeem

23. Ha nuarpamMme nokasaHa cpeaHeMecsiyHasi Temneparypa Bo3ayxa B Cankr-Ilerepoypre
3a ka:xkablid mecsig 1999 roaa. o ropu3zonTanm ykasbiBalOTCs MeCHllbl, 10 BEPTUKAJH -
Temneparypa B rpaaycax Leabcusi. Onpenenure no nmarpamme, CKOJbKO 0bLI10 MecsilleB €
OTPULATEIBLHOM CpeIHeMeCAYHOI TeMIepaTypoii.

T



Bnuwume omeem

24. JIro0a BriI04aeT TeseBu30p. TesieBU30p BK/IIOYAETC HA caydyaiiHOM KaHaje. B 3To
BpeMsl 110 1IeCTH KaHAJIaM U3 COPOKAa BOCbMH MOKA3bIBAIOT I0OKYMEHTAJIbHbIE (PUIbMBI.
Haiinure BeposiTHOCTB TOr0, 4TO JI1002 monager Ha KaHaJl, I/1e JOKyMeHTaJIbHbIe (GUJIbMBbI
He UAYT.

Bnuwume omeem

25. HaiiinTe KOpeHb YPABHEHHU:

g

1)

Bnuwume omeem

26. B npsiMmoM napaJuiesienuneie CTOPOHbI OCHOBaHHUSI 3¢M M 5 cM, a oiHA U3 IMaroHaJei
ocHoBaHus 4 cMm. HaiinuTe 00s1b1Y1I0 IMArOHAJIb MapaJJiesenuinena, 3Has, YTO MeHbIIAsA
JIHATOHAJIL 00Pa3yeT ¢ IIOCKOCTHLI0 OCHOBAaHHUSA yroJ1 60°,

Bnuwume omeem

27. Haiinnte HanboJiblliee U HAMMeHbIIlee 3HaYeHHe (PYHKIIUM HA OTpe3Ke:

f(x)=3x"- 2x°, [-1; 4]

Bnuwume omeem

28. Hanor Ha noxoanl cocranisieT 13% ot 3apadoTHoii niiatsl. [lociie ynep:xxanus Hajaora
Ha jgoxoabl Mapusi Koncrantunona nosayunsa 10 005 pyo6.ieii. Ckoabko pyosiei
cocrapJsieT 3apadoTHas miata Mapun KoHCTaHTUHOBHBI?

Bnuwume omeem

y=19+ 4x-=
29. HaiinuTe TOYKY MUHUMYMa QYHKIHH: &
Bruwume omeem

30. Tpu pedpa npsAMOYroJibHOr0 NapaJuiejienuiea, BLIX0AsHe U3 OHOI BepIIHHbI,
paBHBbI 4, 6, 9. Halinute pedOpo paBHOBEJINKOI0 eMy Ky0a.

Bnuwume omeem



KOHTPOJILHO-OLIEHOYHBIE CPEJICTBA AHCLMILUIHH aKTyATH3HPOBAHBI JULA 2025
rojia Havaua MoArOTOBKH.




KoHTpoabHO-01I€CHOUHBIE CpEe/ICTBA JAUCHUIUIMH aKTyaau3upoBaHbl s 2026 roga

Ha4dajia ImoaroToBKHU
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