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YYEBHO-METOJIJMYECKHW KOMILIEKC

10 JTUCHOUITIIMHC O6III€O6pa3OBaTCJIBHOFO OHUKJIa

OVY/114. MartemaTuka

o npodeccusim: 23.01.13 DaeKTPOMOHTEP TATOBBIX MMOACTAHIIUNA

43.01.06. IIpoBOOHUK HA KEJIE3HOIOPOKHOM TPAHCIIOPTE

CocraButenb: YcoBa Exarepuna BiagumMuposHa

PexomenznoBan k yrBepxkaeHno MK

[Ipotokon Ne «_» 2023 r.

[Ipencenarens MK U.B. CemenoBa

IIunka, 2023 rox



TlogcuutensHad 3ammcka

Y4e0HO-METONYECKUI KOMILUIEKC M0 JUCIHILTNHE 001meodpa3oBaTenbHoro nukia OV /]
14. Matemaruka paszpaboran B coorBercTBUU ¢ TpeboBanmsiMu PI'OC cpemgnero oOriero
obopazoBanms, @DPI'OC  cpemHero  mpodeccuoHambHOrO  OOpa3oBaHUs H  TpOodUis
npoecCHOHATBPHOTO 00pa3oBaHUs K 00s3aTeIbHOMY MHHHMYMY COJCp)KaHUS U YPOBHIO
MOATOTOBKH oOydaromuxcst mo npodeccusm:, 23.01.13 DiekTpoMOHTEp TATOBOW TOJCTAHIIHH,
43.01.06 .IIpoBoAHUK Ha KEIE3HOAOPOKHOM TPAHCIIOPTE.

YMK pazpaboran Ha ocHoBe TpeOoBanuii PI'OC cpemgnero obmiero oOpa3oBaHMS,

MPEIBABISIEMBIX K CTPYKTYpE, COJEPKAHHIO M pe3yJbTaTaM OCBOCHHS yUeOHOH TUCIMILIHHEI
MaremaTiika ¥ B COOTBETCTBHM C PeKOMEHIAIMsIMH 10 peaiM3alid CpPEIHEro OOIIero
oOpazoBaHMsi B  Tpelelax  OCBOCHHS  O0pa3oBaTeIbHOM  MPOrpaMMBl  CPEIHEro
npodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO CpeaHero (mporpamMMm MOATOTOBKH
KBIM(UUIMPOBaHHBIX pabounx u ciayxamux): [luceMo Munnpocsemenus Poccun ot
01.03.2023 1. No 05.592 «O nampaBieHHH pEeKOMEHIAIU» (BMecTe ¢ PekoMeHmanusmMu 1o
peanu3alui CpeAHEro O00Imero oOpa3oBaHUs B Mpeaenax OCBOCHHS 00pa30BaTEIbHOM
MIPOTrpaMMBI CpeTHero MPodeCcCHOHATHLHOTO 00pPa30BaHNUS ).

MecTo IUCHUIUIMHBI B CTPYKType OCHOBHOM TNpodeccroHambHON 00pa3oBaTeIbHOMN
porpaMMbl:  oOIIe00pa3oBaTelbHBIA  IMKJI, U3 00s3aTENbHOM MpeAMeTHOM  oOnactu
«O6mectBennbie Hayknm» PI'OC cpeanero obuiero oOpazoBaHus 1 HpodeccHil cpeaHero
PO ECCHOHAIBHOTO 00Pa30BaHUS TEXHUYECKOTO TPODUIISL.

COJAEP)KAHME

TlosicuuTenpHast 3amucKa

HopmaTuBHasi M y4eOHO-MeTOAMYECKAS TOKYMEHTAIUA:
1. Ilpumepnas nporpamma Y /I;

2. Pabouas nmporpamMma y4eOHOU JUCITUTIIIUHBI

3. Tlepedenp o0opyaoBaHus KaOWHETA

Y4eOHO-MHPOPMANTMOHHbIEMATEPUAJIbI(TIEPEeYeHb):
1. YueOHUKH;

2. YuyeOHbIE MOCOOHS;

3. JlomoJHHUTENbHBIE HCTOYHUKHU;

4. WwutepHeT-pecypchl;

Y4yeOHO-MeTOANYECKHE MaTepuabino Y1
1. JlumakTudeckue cpelicTBa OpraHU3aluu YUeOHBIX 3aHATUHN (IepeveHb);

KoMmiekT MmaTepuasioB poH/Ia OLIEHOYHBIX CPEACTB
1. ®DoHJ KOHTPOIBHO-OIEHOYHBIX CPEJICTB M0 AWCITUILIMHE

MeToan4yecKuii KOMILIEKT VISl OPraHU3aIMU BHEAYIMTOPHOM CAMOCTOATEIbHOM
padoThI

1.Metoauueckne peKOMEHJAIMu MO BBIMOJHEHUIO BHEAYIUTOPHOM CAMOCTOSTENBHOM
paboThI CTYIEHTOB




MuHucTepcTBO 00pa30BaHus U HAYKH 320aliKaJbCKOI0 Kpas
I'ocynapcrBenHo npogeccuoHaibHOe 00pa3oBaTeIbHOE YUpPeKIeHne
«IMIKUHCKHI MHOTONIPO(UIbHBIN JHLIEID)

IMPOT'PAMMA YUEBHOM JJUCHUIIJIAHBI

OV 14. MatemaTuka

Ui ipodeccuii TEXHUYECKOTO U COLMAIbHO-3KOHOMHYECKOTO Mpodus

2023r.



Pabouas mporpamma yueOHOU UCHIUIUTHHBI pa3paboTaHa Ha OCHOBE MIPUMEPHOM IMPOrpaMMBbI
y4e0HOU JUCIHILTUHBI «MaTeMaTrukay, COCTAaBICHHOW aBTOPCKUM KOJUICKTHBOM ITO]T
pykoBozacTBoM JlaBpeHoBol ExarepuHbl BinaauMupoBHBI KaH 1. IIeq.HAYK

Opranuszanus-pa3zpabotunk: ['ocynapcTBeHHOE podeccuoHaIbHOE 00pa30BaTEIbHOE
yupexaenue «l1nikuHckuii MHOronpo@uiIbHbIN ULIEH»

673370, 3abaiikansckuit kpaid, . [lunka, yn. Jleanna 1. 69, ten. 8(244)2-11-99

ABTOPCKHUM KOJJEKTHUB npumMepHoii nporpaMmabI

PykoBoauTe/b aBTOPCKOI0 KOJIJIEKTHBA:
JlaBpenoBa Exarepuna BinagumupoBHa, KaH/. eI, HAyK

ABTOPCKHH KOJJICKTHB:

Muxpuna TaresHa BnagumuposHa

Cacuna Tarbsna BanepseBHa

ConpmaeBa Mapus BnanumupoBHa, KaH. eI, HAyK

®denoceeBa 3051 PobepToBHA, KaH/. MEl. HAYK, JOIEHT

Penensenr:

CuerypoBa Bukropus UropeBHa — JOKTOp negarornyeckux Hayk, JOLEHT, 3aB. Kaenpoin
MeTouKH 00yueHus marematuke U uapopmaruke PI'TIY um. A.U. T'epuena
JKCNEepPTHBbIE 3aK/JII0YEHNS M0 Pe3yJIbTaTaM IKCIEePTU3bI IPUMEPHOIl padoyell MPOrpaMMbl
OYMO CIIO no YITIC 14.00.00 «SnepHas sHEpreTUKa»

ot «10» Hos6pst 2022 1.

OYMO CIIO no YITIC 15.00.00 «MamuHOCTpOEHUEN»
oT «18» Hos6pst 2022 1.



Jucm axmyanuzayuu npozpammol

Hara OTBETCTBEHHBIH
Coneprxanrie 0OHOBICHUS

OOHOBIICHUA 3a OOHOBJIEHUE

2023 r. CocraBneHnue nporpaMMbl Ha OCHOBE VYcoBa E.B.
MPUMEPHOM MPOTpaMMBbl YU4eOHOM TUCIUTITUHBI TnpernojaBaTesb
«MaremaTnka», COCTaBICHHOW aBTOPCKUM
KOJIJIEKTUBOM MOJI PYKOBOJICTBOM JIaBpEeHOBOM
Exatepunbl BragumMupoBHBI KaHI. eI HAYK

MaTEMaTUKH

COIEPKAHHUE

. IIACHOPT NPOT'PAMMBbI YYEBHOM JUCIHUILIAHBI

. CTPYKTYPA U COJAEP)KAHUE YUEBHOU JJUCIIUILJINHBI

. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YUEBHOM JIUCIIUTLIIMHBI

. KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHHUSI YUYEBHOW
TACIHATITAHBI




1. MACIHOPT IPOI'PAMMBbBI YYEEHOM JUCIHUAITIMHBI
«Matematuka»

1.1. mecTo IMCUMIUIMHBI B CTPYKType mnpodeccuoHAJIbHONH 00pa3oBaTebHO
nporpammsl CIIO:

O6meoOpa3oBaTenbHas JAUCHUIUIMHA «MartemaThkay SBISIETCS 00s13aT€IbHON YacThIO
001meo0pa3oBaTeNIbHOTO [UKIA 00pa3oBaTeNbHON mporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo
npodeccusM TEXHUIECKOTO MPOGHUIIAL.

1.2. ]_Ie.]'ll/l U IVIAHUPYEMbIE PE3YJ/IbTATbl OCBOCHUA TUCHUIIJIMHBI:

1.2.1. Heab aucuunauHbl

Conepxanue mporpamMmbl  00IIe0o0pa30BaTENBbHON  JUCHUIUIMHBL  «MaTeMaTukay
HaIpaBJIEeHO Ha JOCTIKEHHE PE3YJIHTATOB €€ M3YUYECHHs B COOTBETCTBUH C TpeboBanusimu OI'OC
COO c yuerom npodeccuonansuoit HanpasiaeHHocTH GI'OC CIIO.

1.2.2. Tlnanupyemble pe3yabTaTbl OCBOEHHsI 0011e00pa30BaTEJbHON JAUCHUIIMHBI B
coorBeTcTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AucHUIUIMHA nMeeT npu GopmupoBanuu U pa3sutuu OK u 1K



O011He KOMIIeTeH NI

I[lnanupyemblie pe3yJbTaThbl 00yUeHUsI

Oo6mue' JlucuuInHAPHbIE?
OK 01 Bri6upats crioco0Obl - TOTOBHOCTb K TpPYyHLy, OCO3HaHUE LEHHOCTH[-BJIAIETh METOJAMU JOKA3aTEIbCTB, AITOPUTMAMU PELICHUS 3a/1a4;
penieHus 3aaa4y MacTepCTBa, TPYIOJIO0HE; yMEeHHE (OPMYITHPOBATH ONPEICICHHS, AKCHOMBI U TEOPEMBI,
podeccuoHanbHOM - TOTOBHOCTH K AKTUBHOU JeSATENIbHOCTUIPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHBIE PACCYKIEHUS B XO€

ACATCIIBHOCTU IPUMECHUTCIIBHO
K Pa3JIMYHbBIM KOHTCKCTaM

TEXHOJOTHYECKOM W COLUMAJIbHOW HANpPaBIECHHOCTH,

CIIOCOOHOCTh ~ HMHHULMUPOBATh,  IUIAHUPOBAaThH U
CaMOCTOSITENIbHO BBIMOJIHSTH TaKyIO JAESITEIbHOCTD;

- MHTEpeC K pasiuyuHbIM cdepaM mpodeccuoHaIbHOM
NesITeNbHOCTH,
OBnagenue YHUBEPCaIbHBIMU y4eOHBIMH
[M03HABATEIbHBIMU IEHCTBUSMMU:

a) 0a30BBIC JIOTHUECKHE ICHCTBUS:

- CAMOCTOSITENIBHO (DOPMYJIMPOBATh U aKTyaJIN3UPOBATH)

MpoOJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE,

pelieHus 3a1ay;

- YMETh ONIEpUPOBATh MOHATUSAMU: CTENIEHb YUCIIA, JJorapudM 4ucia;
YMEHHUE BBITIOJIHATH BRIUUCIICHHUE 3HAUCHUN U TTPeo0pa3oBaHUs
BBIPAYKEHUI CO CTENEeHAMH U jiorapudmMamu, npeoOpa3oBaHus
POOHO-PAlIMOHATIBHBIX BBIPAXKEHUII;

- YMETh OIIEPUPOBATH MOHIATHAMU: PAIlIOHATIBHBIE, HpPAIlMOHATBHBIC,
MoKa3aTeNbHbIe, CTEIIEHHBIE, JJorapupMuIecKue,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONepUpPOBATh MOHATUAMU: (DYHKIUS, HETIpepbIBHAS (QYHKIIUS,
[POU3BOJIHAS, IEPBOOOPA3HAs, ONIPEICICHHbII HHTErpai; YMETh

- yCTaHaBJIMBATh CYIICCTBEHHBIH TPU3HAK WM
OCHOBaHHWs JUI  CpPaBHCHHUS, KIACCU(PHUKAIMU H
00001LIEHHNS;

- OompeneisaTh UMM  JICATCIIBHOCTH,  3a/1aBaTh

MmapaMETPbl U KPUTCPHUHN UX JOCTHUIKCHUSA

- BbIABJIATH 3aKOHOMCPHOCTH MW IIPOTHUBOPCUYHUA B
PACCMATPUBACMBIX SABJICHUAX

- BHOCHUTb KOPPCKTHBBI B ICATCIbHOCTb, OLCHHBATD
COOTBCTCTBUC PE3YJIbTATOB LECJIAM, OLUCHHUBATL PHUCKH
MMOCJIEICTBUI ACATCIBbHOCTH

HAXOJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHA, UCTIONB3YS
CIIpaBOYHBIE MaTEPUAJIbl; UCCIIEOBATH B MPOCTEHIINX CIIydasxX
(byHKIIMM HAa MOHOTOHHOCTh, HAXOIUTh HAaOOIbIIINE U HAUMEHbBLINE
3HaYeHUs QYHKIIMI; CTPOUTH I'pa)K1 MHOTOYJICHOB C
MCIIOJIb30BAHUEM arapaTa MaTeMaTH4eCcKoro aHalIn3a; IPUMEHSTh
MPOM3BOHYIO MPHU PEUICHUH 3a/1a4 Ha JBM)KCHUE; PEIIaTh IPAKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4l Ha HAUOOJIbIIINE M HAUMEHBIITNE 3HAUYCHUS,
Ha HAXOXKJICHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMETh ONEepUPOBATH MOHATUSAMU: pallMOHANIbHAS (QYHKIIHS,
nokaszaresibHas (QyHKIMS, CTeleHHas (pyHKIH, Jorapupmuyeckast

1 YkaseBawTCHa JIMUHOCTHEIE UM MeTalpeIMeTHHe pesyibTaTel m3 dI'0C COO

dbopMmmpyeMele 00meobpas30BaATEJIbHOY IOUCLUIIIMHON

2 OUCLMIIIIMHAPHEE
12.08.2022

(mpenMeTHEE)

pPe3syJyibTaTe YKa3EBBAlTCA B COOTBETCTBUM C UX

(B mocynenuel pemaxkumm oT 12.08.2022)

B OTIJIaT'OJILHOM GopwMme,

IOJIHEIM IepedHeM BO OI'OC COO (B mocjenmHeM pemakuuy OT




pa3BHBaTh KPEATHMBHOE MBIIUICHUE MPH PEHICHUH
PKU3HEHHBIX TTPOOIIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUA:

- BJIaJIETh HABBIKAMHM YYEOHO-HCCIIEI0BATEIHLCKON U
[MPOCKTHON JISATCIIbHOCTH, HaBBIKAMH pa3pericHus]
poOmem;

BBISIBJIAITH ~ NIPUYUHHO-CJICICTBEHHBIE  CBSI3U
aKTyaJlu3UpoBaTh 3ajayy,

PCIICHHA, HAXOAWUTH aprymMCeHTBI IJId JO0Ka3aTCJIbCTBA|

BBIJIBUT'aTb THUIIOTC3Y €€

CBOMX YTBEP>KJICHHM, 3a1aBaTh apaMeTpPbl U KPUTEPUHU

pelIeHus;
- QaHAJIM3UPOBATH MOJTYYECHHBIE B XOJ€ PELIEHUs 3a1aun
pe3yJIbTaThI, KPUTUYECKH OLIEHUBATh ux

TOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX|
YCIIOBUSX;

-- YMETb IEpPEHOCUTh 3HAaHUS B II03HABATEIBHYIO H
[IPaKTUYECKYIO 00JaCTH KUZHEIEATEIIbHOCTH;

yMETh
MpeAMETHBIX 00JIacTeH;

HHTCI'PUPOBATH 3HaHUA n3 Pa3HbIX
- BBIABHUI'aTb HOBBLIC HUJACH, NPCAjIaraTb OpUIrnHaJIbHBIC
IIOJAXOJAbI U PCIICHU A,
M CITOCOOHOCTh MX MCIIOJIL30BaHUS B ITI03HABATEIBHON U

COIMaJIbHOM IIPaKTHUKE

(yHKIUS, TPUTOHOMETPHYECKUE (PyHKITUH, 0OpaTHbIE (PYHKINH;
YMEHHE CTPOUTH rpauKu N3ydeHHBIX (DYyHKIMHA, HCIIOIB30BaATh
rpaduKu Npu U3y4EHUHU IPOLIECCOB U 3aBUCUMOCTEM, IIPU PELLICHUHT

9

3agad U3 APYrux y4yeOHBIX MPEIMETOB U 33/1a4 U3 PeaIbHOM KU3HU
BbIpAXKaTh GOPMYJIaMU 3aBUCUMOCTH MEX/1y BEIMYMHAMY;
- YMETh pelaTh TEKCTOBBIE 3a/1a4K Pa3HbIX TUIOB (B TOM YHUCIIE Ha

HOPOUCHTHI, JO0JIW U 4aCTH, HA IBUKCHHUC, pa60Ty, CTOMMOCTBb TOBApOB

U yCIIyT, HAJIOTH, 337a4u U3 00J1acTH yHpaBICHUs JTUYHBIMU U
ceMeHbIMU (PMHAHCAMU); COCTABIISITh BHIPAXKEHUS, YPaBHEHMUS,
HEPAaBEHCTBA U UX CUCTEMBI [0 YCIOBHUIO 3a/1a4H, UCCIIEI0BATh
[OJTy4€HHOE PEIIeHNE U OLIEHUBATh IIPABJIONOJ00HOCTh PE3YJIbTATOB;
- YMETh OIIepUPOBATh MOHATUSAMU: CpelHEe apu(MeTHIECKOE,
MeraHa, HauoboJiblee M HAMMEHbIIIee 3HAYEHUs, pa3Max, JUcIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOr0 HabOpa; yMETh U3BJIEKATh,
MHTEPIPETUPOBATh NHPOPMALIUIO, IPEICTABIEHHYIO B TaONMLIaX, HA
arpaMMax, rpagukax, OTpaxarollyro CBONCTBA pealbHbIX
[IPOLIECCOB U SIBJICHMI; IPEACTABIATh HHPOPMALIUIO C TOMOIIIBIO
TaOJIMIl U AMarpaMM; UCCIIE0BaTh CTATUCTUYECKHE IaHHbIE, B TOM
YKcie ¢ IPUMEHEHUEM IpaUuUecKux METOI0B U MEKTPOHHBIX
CPE/CTB;

- YMETb ONEPUPOBATH MOHATHAMMU: CITy4allHBIN OIBIT U CIy4aiiHOe
COOBITHE, BEPOATHOCTh CIyYalHOI0 COOBITUS; YMEHHUE BBHIUYUCIATh
BEPOSTHOCTH C UCIOJIb30BAaHUEM I'paMueCKUX METOA0B; IPUMEHSITh
(OpMyIIBI CIIO’KEHHSI U YMHOXKEHHSI BEpOATHOCTEH, KOMOMHATOPHBIE
(axTbl 1 GOPMYIIBI TP PELICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peasbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4aifHBIMHU BEJTHUNHAMM;
YMEHHE PUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCET B
[IPUPOHBIX U OOIECTBEHHBIX SIBICHUIX;

- YMETb ONIEpUPOBATh MOHATUAMU: TOUKA, IIPAMasi, INIOCKOCTbD,




[IPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPELIUBAIOIIHECS MIPSIMBIE,
MapalJICJIbHOCTD U NCPICHAUKYJIAPHOCTD IPAMBIX U HJ'IOCKOCTGfI,
YTOJI MEXAY IIPSAMBIMH, YIOJI MEXIY MPSAMOHN U INIOCKOCTBIO, YTOJI
MCIKAY IJIOCKOCTAMMU, PACCTOAHUC OT TOUKHU O IINIOCKOCTH,
PacCTOAHNUE MECIKAY IMMPAMBIMU, PACCTOAHUEC MEKAY ITIIOCKOCTSAMU,
YMEHHE MCIIO0NIb30BaTh MPH PEIICHUH 3a]1a4 U3yYeHHbIE (DaKThI U
TCOPCMBI IINIAHUMCETPHUHU, YMCHUC OLCHHUBATE Pa3MCpPhI 00BEKTOB
OKPY’KaIOIIETo MUPA;

- YMETH OIICPUPOBATH IMOHATHAMU: MHOI'OTPpaHHUK, CCUCHUEC
MHOTOTrpaHHHKa, Ky0, mapajuienenune, npusMa, nupamuaa, gurypa
1 IOBEPXHOCTh BPAIEHUS, IUIUHAP, KOHYC, ap, cgepa, ceueHus
(UTYpHI BpallleHus, INTIOCKOCTh, Kacaromasics cepbl, IUIHH/Ipa,
KOHYCa, IJIOMIA b TOBEPXHOCTH MUPAMUJIbI, TPU3MBI, KOHYCA,
[IATUHIPA, TI0MAIL chephl, 00beM Ky0Oa, PsSIMOYTOJIBHOTO
napaieNienunea, MMpaMuIbl, TPU3MBI, IWIHHIpA, KOHYCa, [apa;
YMEHHE N300pakaTh MHOTOI'PAaHHUKHU W TIOBEPXHOCTH BPAIICHUS, HX
CCUCHHsI OT PYKH, C IIOMOIIIBIO YePTEIKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPENICTB; YMEHHE PACIIO3HABATH CHMMETPHIO B
MPOCTPAHCTBE; YMEHUE PACIO3HABATh MTPABHIILHBIC MHOTOTPAHHUKHY;
- YMETh OTIEPUPOBATH MOHATHIMHU: JBIKEHHE B TIPOCTPAHCTRBE,
0/J00HBIE (PUTYPBI B TIPOCTPAHCTBE; MCIIOJIB30BATh OTHOLICHHE
[UIOIAJICH TOBEPXHOCTEH 1 00BEMOB TIOJOOHBIX (DUTYp TIPU PEIICHUU
3anau;

- YMETb BBIUUCIIATh FTEOMETPUYCCKHE BEIMYMHBI (JUTUHA, YTroJ,
M10111a/1b, 00BEM, MJIOIIAAb IOBEPXHOCTH ), UCTIONB3YS U3YUCHHbIE
(bopMyIIbI U METO/IBI;

- YMETh ONIepUPOBATH MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJSIpHOE MPOM3BEICHUE, YTOJI MEXAYy BEKTOpaMHU, CYMMa BEKTOPOB,




[IPOM3BEICHNE BEKTOPA HA YHUCII0; HAXOJUTh C TOMOLIbIO U3YYEHHBIX
(opMyJ1 KOOPAMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMSI
TOUKAMU;

-yMETb BbIOUpATh MOAXOAAIIMN U3yYEHHBIM METO JJIsl PELLICHUs
3a/1lauM, pacro3HaBaTh MaTeMaTH4ecKue (PakThbl 1 MaTEMaTUYECKHE
MOJIEH B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
YMEHHE MPUBOJANUTH TPUMEPBl MATEMATHUYECKUX OTKPBITHIMA
[POCCUICKON U MUPOBOM MaTEMATHUYECKON HAYKH.

-YMETh OIIEpUPOBATH MOHITUAMHU: ONPEIeNIEHNE, aKCHOMa, TEOpeEMa,
CJIE/ICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUJIbHBIE
(bopMyIUpoBKH; yMeHHE (HOpMYyIHpPOBaTh 0OpaTHOE U
[IPOTUBOIIOJIOKHOE YTBEPKICHHUE, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, UCIIOJIB30BAaTh METO/I MATEMATHYECKON NHTyKLINH;
[IPOBOJIUTH JTOKA3aTEJIbHbIEC PACCYKIACHUS ITPU PELICHUN 33]1a4,
OLICHUBATH JJOTMYECKYIO MPABWIBHOCTh PACCYKICHUM;

- YMETh OIIEpUPOBATH MOHATUAMHU: MHOKECTBO, ITIOJAMHOKECTBO,
OIEpALMK HaJl MHOXECTBAMH; YMEHHE UCIOJIb30BATh TEOPETUKO-
MHOECTBEHHBIH anmnapar Jyisl ONUCAHMS PeajbHbIX MIPOLIECCOB U
SIBIICHUH TPU PEIICHUH 33/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX
[IPEMETOB;

- YMETh ONepUpPOBaATh MOHATUAMU: Tpad, CBA3HBIN rpad, aepeso,
[IUKJI, Tpad) HA MIOCKOCTH; YMEHHUE 3a7aBaTh U OMKUCHIBAThH I'padbl
Pa3IMYHBIMU CIIOCO0AMU; HCIOIB30BaTh rpadbl MPU PEIICHUH 3a]1a4;
- yMeTh CBOOO/IHO ONIEPUPOBATh MOHATUSMU: COUYETAHUE,
[epeCcTaHOBKa, YUCIIO COUETAaHUMH, YUCIIO NEPECTAaHOBOK; OMHOM
HproTOHA; yMeHUE IPUMEHATh KOMOMHATOPHBIE (DAKThI U
paccyXI€HUs Ul PELICHU 3a/1a4;

-YMETb OIIEpUPOBATh NOHATUSAMHU: HATYpaJIbHOE YNCIIO, 1IEJI0E YUCIIO,
0CTaTOK 110 MOAYJIIO, pallMOHAIbHOE YHCII0, UPPALMOHAIBHOE YHCIIO,




MHOYKECTBA HATYPAJIbHBIX, IEJIBIX, PALIMOHATBHBIX, IEHCTBUTEIBHBIX
YKCeN; YMEHHE UCTIONB30BaTh MPU3HAKH JICIIMMOCTH, HAUMEHBIITHHA
001N 1enuTens 1 HauMEeHblIee o01lee KpaTHoe, anroputM EBximaa
[pY PEUICHNUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU IMO3UITHOHHBIMHU
CHCTEMaM# CUMCIICHHS,

- YMETb CBOOOJTHO OTIEPHPOBATH TOHSATHAMHU: CTETIEHb C LEIbIM
MoKa3aresieM, KOpeHb HaTypalIbHOW CTETIEHH, CTETIEHb C
PaOHATILHBIM TT0KA3aTeNIeM, CTETICHb C JICHCTBUTEIbHBIM
(BEIIeCTBEHHBIM) MTOKa3aTeseM, Jorapudm 4ucia, CHHyC, KOCUHYC U
TAaHTEHC PON3BOJIBHOTO YHCIIA;

- YMETb OTIEPUPOBATH TIOHATHSIMH: TOXKIAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUH H
HEPaBEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB U CHCTEM,
pallOHATIbHBIE, UPPALIMOHAIIbHBIE, I0KA3aTeNIbHbIC, CTEIICHHBIE,
lTorapupmMuUecKue, TPUrOHOMETPUYECKHE YPaBHEHNUs, HEPABEHCTBA U
CHCTEMBI; YMEHUE pelllaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C
[IOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI C ITapaMeTPOM; IIPUMEHSTh YpPaBHEHUs, HEPABEHCTBA, X
CHCTEMBI JUIs PELICHUs MaTeMaTHUECKUX 3aia4 1 3aa4 U3
pasInYHbIX 001acTel HAYKH U peabHOM KU3HM;

-yMETb CBOOO/IHO ONIEpUPOBATh MOHATUAMU: rpaduk GyHKLIUH,
oOpatHas QyHKINS, KOMIIO3UIUS PYHKIHHI, TUHEHHAs QyHKINS,
KBaJpaTHuHas QYHKLUS, CTeNeHHas (YHKLHUSA C LIEIbIM IT0Ka3aTeleM,
TPUTOHOMETpUUYECKHE (DYHKIIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(byHKLMY, TOKa3aTeNbHas U Jorapupmuyeckas QyHKIMHU; yMEHUE
CTPOUTH TpapUKH (PYHKIMI, BBINOIHATH IPEOOpa30oBaHus TpapuKoOB
byHKIH;

YMEHHE UCII0JIb30BaTh rpauku GYHKUMH 7151 H3y4EHUs! POLIECCOB U
3aBHCHMOCTEH MPH PelIeHU! 3a]a4y U3 IPYTUX YUeOHbIX IPEIMETOB U




13 pealibHOM KU3HU; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU;

yMEHHE CBOOOIHO ONIEPUPOBATH MOHATHIMU: YETHOCTh (QYHKIIUH,
MEPUOTUIHOCTD (DYHKIIMH, OTPAaHUYEHHOCTD (DyHKIIHH,
MOHOTOHHOCTB (DYHKITMH, SKCTpeMyM (yHKIIUHU, HANOOJIbIIEE U
HauMeEHbIIIee 3HaYeHUS! PYHKIIMH Ha IPOMEXKYTKE; YMEHHE
[IPOBOAMTD UCCIIEIOBAaHUE (PYHKIINH;

YMEHHE MCII0JIb30BaTh CBOMCTBA U IpaUKN PYHKUINN [yl pelIeHus
YpaBHEHUI, HEPABEHCTB U 3aJa4 ¢ IapaMeTpaMu; n300paxaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHUI,
HEPABEHCTB U UX CUCTEM;

-yMeTh CBOOOHO OTIEPUPOBATH MOHATUSAMU: MOCIIEI0BATEIIbLHOCTD,
aprdMeTHUecKas IPOrpeccHsi, FeOMeTpUIEcKas Iporpeccus,
OECKOHEYHO yOBIBAIOIIAs TEOMETPUUYECKAsI MPOTPECCHUsT; YMECHHE
3a7]aBaTh MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C IOMOIBIO
[PEKYPPEHTHBIX (HOPMYT;

- YMETb ONEPUPOBATH MOHATHAMHU: HENPEPHIBHOCTD (DYHKIIMH,
ACUMIITOTHI rpaduka GyHKINH, IepBasi U BTOpast IPOM3BOIHAS
(yHKLNH, TeOMETPUYECKUN U PU3MUECKUI CMBICIT TPOU3BOJHOM,
repBOOOpa3Hasi, ONpeJeSICHHbIN HHTErpajl; yMEHUE HaXOIUTh
ACUMIITOTHI rpaduka GyHKIMN; YMEHUE BBIUUCIATH IPOU3BOJHbBIE
CYMMBI, IPOU3BEAEHUS, YACTHOTO U KOMITO3UIIMU (DYHKIUN, HAXOUTh
YpaBHEHHE KacaTeJIbHOU K TpapuKy (QyHKIIHHU;

YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JUIS UCCIIEA0BAHUS (DYHKIUH,
U1 HAXOJKJICHU Sl HAMJTYYIllero pelieHus B PUKIAAHbIX, B TOM YHUCIIe
COLIMAJIbHO-9KOHOMHYECKUX U (PU3NYECKUX 3a/1auax, 1is
OTIpeIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOJUTh IUIOMIAAN U 00bEeMbI
(uUryp ¢ MOMOIIbIO HHTErpaja; MPUBOJUTH IPUMEPHI
MaTeMaTH4YeCKOTr0 MOJICIMPOBAHUS C MOMOILBIO U depeHnanbHbIX




YPaBHEHUH;

- YMETh OIEpUPOBATH MOHATHAMU: KOMILJIEKCHOE YHCJIO,
COTPSIKCHHBIE KOMIUIEKCHBIC YUCIIa, MOTYJIb U apTyMEHT
KOMILUIEKCHOT'O YHcia, (hopMa 3aucu KOMIUIEKCHBIX YHCEI
(reoMeTpudeckasi, TPUTOHOMETPHUYECKas U alreOpanyeckasi); yMeTh
MPOU3BOIUTH apU(PMETHUECKUE JEHCTBUSI ¢ KOMIUIEKCHBIMH YHUCIIAMU;
MPUBOJAUTH MPUMEPHI UCTIOIB30BaHUS KOMIIJICKCHBIX YHCE;

- YMETh CBOOOHO ONEPUPOBATH MOHATUSIMH: CPEIHEE
apudmeTnyeckoe, MeraHa, HanboJblllee U HaMMEHbIIee 3HaUeHNUs,
pa3Max, TUCIepcus, CTaHIapTHOE OTKJIOHEHUE JJIs1 OTIUCaHUs
YUCIIOBBIX JAaHHBIX; YMEHHUE UCCIIEIOBATh CTATUCTUYECKUE TAaHHBIE, B
TOM YHCJIE C TPUMEHEHHUEM TPAPUIECKUX METOIOB U AJIEKTPOHHBIX
CpeacTB; rpaduyecK Ucclea0BaTh COBMECTHBIE HAOMIOACHUS C
[MOMOIIBIO JUArpaMM PacCEMBaHUS U JTMHEHHOW PErPECCU;

- YMETh HaXOJAUTh BEPOSATHOCTH COOBITHI C NCHOIb30BAHUEM
rpauuecKux METOA0B; MPUMEHSTH JUIsl pellieHus 3a1a4 (popMyIabl
CIIOKEHHS] 1 YMHOXKEHUS BEPOATHOCTEH, OpMYITy MOITHOMN
BEpOATHOCTH, (hopmyity bepHysuin, koMmOUHAaTOpHBIE (PAKTHI U
(bopMyIibl; OLIEHUBATh BEPOATHOCTU PEANIbHBIX COOBITUI; yMEHHE
OIepUpPOBATh MOHITUSIMU: CIy4ailHasi BEIMYMHA, PacIpeieieHue
BEPOATHOCTEH, MaTEMaTHUYECKOE OXKHUIaHUE, TUCTIEPCUs U
CTaHJapPTHOE OTKIIOHEHHE CIy4YailHOW BEJTMYUHBI, (QYHKIIUU
pactpefieNieHus ¥ TNIOTHOCTH PaBHOMEPHOTO, T0Ka3aTeIbHOrO U
HOPMaJIbHOTO paclpeAeNeHil; yMEHUe UCIOIb30BaTh CBOWCTBA
M3YUYEHHBIX pacipeieieHul Ui pelieHus 3a/1a4; 3HaKOMCTBO C
MOHSITUSIMU: 3aKOH OOJBIITNX YHCET, METOIbI BBIOOPOYHBIX
MCCIIEI0BAHMI; YMEHHE MPUBOIUTH TPUMEPHI MTPOSBICHUS 3aKOHA
0OJIBIINX YKCE B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOO/IHO ONEPHPOBATH MOHATUSAMU: TOUKA, IPIMAas,




[IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yToJ, IBYTPaHHbBIN
YTOJI, TPEXTPAaHHBIN YToJl, IIEPECEKAIOINECs, TapalIeIbHbIC U
CKpCHIUMBAIOIIHEC IIPAMBIC, IMTApaJIJICJIbHOCTD U NCPICHANKYJIAPHOCTD
[IPSAMBIX U IIJIOCKOCTEM, YIOJl MEXIY MPSAMBIMH, YTOJI MEKIYy NPSIMON
1 TIJIOCKOCTBIO, YIOJI MEXKAY IJIOCKOCTSIMU; YMEHHE UCTIOIb30BaTh
[IpU pELICHNH 3ajjad U3YUYEeHHbIE (PAKThl U TEOPEMBI IUTAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 00OBEKTOB B OKPYKAIOILIEM MUPE;
YMCHHUEC OIICPUPOBATH NOHATHUAMHA: MHOT'OI'PaHHUK, CCUCHUC
MHOI'Or'paHHUKaA, HpaBI/IJ'II)HI)II\/'I MHOI'OI'paHHUK, ITpU3Ma, nupamMuaa,
(burypa u noBepxXHOCTb BpallleHus, IIIMHAP, KOHYC, 11ap, chepa,
Pa3BECPTKaA IMMOBEPXHOCTHU, CECUYCHHA KOHYCA U MUJIIMHAPA,
napajjiesIbHble OCU MJIM OCHOBAHUIO, CEYEHHUE 11apa, MNIOCKOCTb,
Kacaroascsi cepsl, HUINHAPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTIOIpaHHHKA, N300pakaTb MHOTOTPAaHHUKH, (PUTYPBI U
[IOBEPXHOCTHU BPALIEHUS, UX CEYEHHUS, B TOM YHUCJIE C TOMOILBIO
QIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh CBOMCTBA
FEOMETPUYECKUX (PUTYpP, CAMOCTOATENBHO (POPMYIIUPOBAThH
OIIpeIeNIeHUs U3y4aeMbIX GUTyp, BbIABUIaTh FMIIOTE3bl O CBOWCTBAX Y|
[IPHU3HAKaX F€OMETPUYECKUX (Uryp, 000CHOBBIBATH MJIU OIIPOBEPIaTh
1X; YMEHUE MPOBOANUTH KIACCUDUKALMIO (PUTYp 11O pa3IUYHBIM
[IpHU3HAKaM, BBIIIOJHATh HEOOXOAUMBIE JONOIHUTENIbHBIE
[IOCTPOCHUS;

-yMETb CBOOO/IHO OIIEpUPOBATH MOHATUAMU: IJIOLIAlb PUTYPHI,
00beM (DUrypbl, BEJIMYUHA YIia, PACCTOSHUE OT TOYKH J10 MJIOCKOCTH,
paccTosiHUE MEXIY IPSIMBIMHU, PACCTOSIHUE MEKIY TUIOCKOCTSIMH,
ruIoIab chepbl, IIO0IMIAb TOBEPXHOCTH MUPAMUIbI, IPU3MBI,
KOHYyCa, LWIMHAPA, 00beM Ky0a, IpSMOYTOJIbHOTO Napajiesienunea,
UpaMU/Ibl, TPU3MBIL, IMIIMHPA, KOHYCA, 11apa; YMEHUE HaXOIUTh
OTHOILIEHHE 00BEMOB MOJAOOHBIX UTYD;




- YMETb CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: JBIKCHHE,
[apasuleIbHbIM IEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue MOA00HS, TO00HBIE
(Gurypsl; yMeHHe pacro3HaBaTh paBHbIE U OJOOHBIE (PUTYpBI, B TOM
YKCIie B IPUPOJIE, UICKYCCTBE, apXUTEKTYpe; YMEHUE UCIOIb30BaTh
reOMETPUIECKHE OTHOIICHHUS, HAXOJUTh T€OMETPHUYECKHIE BETHUNHBI
(nmuHa, yrou, Tomaas, 00beM) P PEIIeHUH 3a1a4 U3 APYyTrux
YIeOHBIX IPEMETOB U U3 PEaTbHOH KU3HU;

- yMeTb CBOOOTHO OTIEPHPOBATH TOHSATHSIMH: IPSIMOYTOJIbHAS
cricTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPIMHATHI
BEKTOPA, CyMMa BEKTOPOB, MPOU3BEIECHNE BEKTOpa Ha YUCIIO,
pa3ioXKeHue BEKTopa Mo 0a3ucy, CKalsipHOe MPOU3BEACHUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKIY BEKTOPAMU; YMEHHE
MICIIOJIb30BAaTh BEKTOPHBIN U KOOPIUHATHBINA METOA ISl pEIICHUS
FEOMETPUYECKUX 3ajay U 3a7a4 APYTuX y4eOHbIX IPEIMETOB;
ONEpUPOBATH MOHATUAMM: MaTpulia 2x2 u 3X3, onpenennuTelb
MaTpPHUIIBI, FEOMETPUYECKUI CMBICIT ONPEICTUTENS;

- YMETh MOJICIMPOBATh pPEalIbHbIC CUTYaI[UH Ha S3bIKE MATEMaTHKHU;
COCTaBJIISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI T10
YCIIOBUIO 3a/1a4M, UCCIIEIOBATh MOCTPOCHHbBIE MOJIENIN C
MCIIOJIb30BAHUEM armapara anreOpbl, HHTEpIPETUPOBAThH
MOJTy4YEHHBIN PE3yNIbTaT; CTPOUTh MAaTEMaTHYECKIE MOJEIHU C
[MOMOIIBIO0 TEOMETPUYECKUX MOHATHI U BETUYHH, PEIIaTh CBsI3aHHbIC
C HUMU MPAKTUYECKHUE 33/1a4; COCTABIATh BEPOSTHOCTHYIO MOJIEIb U
MHTEPIPETHPOBATH MOTYUYEHHBIN pe3ysIbTaT; peliaTh IPUKIaTHbIe
3alauy CpeICTBAMU MaTEMaTHYEeCKOTO aHAIN3a, B TOM YHUCIIe
COLIMAJIbHO-9KOHOMHYECKOT0 U (PU3NYECKOr0 XapakTepa;

- YMEHUE BBIOUPATH MOAXOISAIINI METO [Tl PEIICHUS 3a1a4u;
MOHMMAaHNE 3HAYUMOCTH MAaTEeMATHKHU B U3yUYE€HUU IPUPOIAHBIX U




OOLIECTBEHHBIX NPOLIECCOB U SIBICHUI; YMEHHE PacllO3HaBaTh
[IPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B UCKYCCTBE, YMEHHUE IIPUBOAUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUMCKON U MUPOBOU
MaTEeMaTHYECKON HayKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA IIOUCKA,
QHaJN3a ¥ HHTEPIPETaIN
nH(pOpMaLuy, U
WH(GOPMAIIMOHHBIE TEXHOJIOTUU
TUTs1 BBITTIOJTHEHMS 33124
Mpo¢eCCHOHATTBHON
NesITeNbHOCTU

B 005acTy IICHHOCTH HAYYHOTO TIO3HAHHUS:
-C()OpMHUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS

MHPOBO33PEHUS,

HAayKd W OOLIECTBEHHOW IPaKTHUKH, OCHOBAHHOIO Haj

KyJIBTYD,
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

JIHAJI0Te CHOCO6CTBYIOHI6FO OCO3HaHHIO

COBEpIICHCTBOBAHWE SI3BIKOBOW M YUTATEJIbCKOM

KyJbTYpbl KaK CpEACTBA B3aUMOJCUCTBUS MEXIY
JIFOIBMU U IIO3HAHUA MUPA;

- OCO3HaHME IIEHHOCTH HAyYHOM JESATEIbHOCTH,
FOTOBHOCTD OCYILIECTBIIATH IIPOEKTHYIO
HCCIIEIOBATENIBCKYIO JEATEIbHOCTh UHIMBUIAYAIBHO U
B IpYyIIIE.

OBnageHue YHUBEPCAIbHBIMU

M03HABATEIIHbHBIMH JCHCTBUSMH:

B) pabota ¢ nHpopmarmen:

- BJAJCTh HAaBBIKAMHU TMOJy4YeHUs HHDopManuu u3
MCTOYHUKOB  Pa3HBIX

THIIOB, CaMOCTOATCIIBHO|

OCYILLECTBJIATh TOUCK, AaHAIW3, CHCTEMAaTHU3aLHUI0 U
MHTEepIpeTaluio WHGOPMAlUMK pPa3IUYHBIX BHJIOB U
(bopM npescTaBIeHuS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (opMaTax ¢ yuyeTom
HazHaueHUs MHGQOpMAMM U 1LEJIeBOM ayAUTOPHH,

BbIOUpas ONTUMalbHYI0 (OpPMY TpEACTaBICHUS U

BHU3YyaJIN3allUN,

HpalliOHAJIbHBIC,

y‘IC6HBIMI/I]HOMOH_U>IO Pa3IMYHBIX IIPUEMOB; p€IIATh YpaBHCHUA, HCPABCHCTBA U

- MTOHSATUSAMH: byHKIMS,

oka3aTenbHasi (QYHKIMs, cTerneHHas (QyHKIus, Jorapupmuyeckas
ynxums,
YMEHHE CTPOUTh TIpadUKU H3YYEHHBIX (QYHKIMHA, HCHOIb30BaTH)

YMETb  OIEpUPOBATh panoHAIbHAS

TPUTOHOMETpUUECKHE (QYHKIMH, OOpaTHbIe (QYHKIUH;
rpauKy MpU U3YyYEHUH MPOLECCOB M 3aBUCHUMOCTEH, MPH pelIeHuy
3azady U3 Ipyrux y4eOHBIX MPEeIMETOB M 3aJay U3 pealbHON KU3HU;
BbIpaXKaTh GOpPMYJIaMU 3aBUCHMOCTH MEXAY BETMYUHAMU;

YMETh ONEepUPOBATh TOHITHIMHU:
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa ypaBHCHHU M|

TOXAECTBO, TOXJECTBEHHOE
HEPAaBEHCTB, PAaBHOCWIBHOCTh YpPaBHEHUH, HEPABEHCTB U CHUCTEM,
UppalMoOHalIbHbIE, [OKa3aTelbHbIE, CTEIEeHHBIE,
orapu@muueckrie, TPUrOHOMETPUYECKHUE YpaBHEHUS, HEPABEHCTBA U]
CUCTEMBbI; YMETh pellaThb YpaBHEHHS, HEPABEHCTBA U CHCTEMbI C
CUCTEMBbl C IapaMeTpoM; IMPHUMEHSTh YpaBHEHHs, HEPaBEHCTBA, UX|
CUCTeMBbl JIJIsl pElIeHUsT MaTeMaTH4YeCKUX 3afad M 3aJad U3

[PA3JIMIHBIX obnacrei HAayKH U peaHLHOﬁ KHN3HU,

- yMeTb CBOOOJHO  ONEPUPOBATh  MOHSTUSMU: JIBHJKEHUE,
MapajuleNIbHBI  MEepeHoC, CUMMETpUs Ha IUIOCKOCTM U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3zoBaHUE MOA0OUS, MOJAO0OHbIE

(Gurypsl; yMeTh pacro3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM|
4YHClIe B INPHUPOAE, MCKYCCTBE, APXUTEKTYPE; YMETb HCIOJIb30BaTh)
FEOMETPUYECKUE OTHOIICHUS, HAXOAUTh I'€OMETPUUYECKHE BEIMYHHB]
(JuMHa, yroj, IUJIOWaaAb, O0BEM) IMPH PpEIICHUH 3a7ad U3 JIPYIrHx
y4eOHBIX IPEAMETOB U U3 PEANBbHOM KU3HU




- OLICHUBATH AOCTOBCPHOCTD, JICTUTUMHOCTbD
nHbOpMauK, — ee

MOPAJIIbHO-3TUYCCKUM HOPMAaM;,

COOTBETCTBHUC IIpaBOBBIM U

- HCIIOJIb30BaTh CpPEACTBA HH(OPMALMOHHBIX U
KOMMYHUKAIlUOHHBIX ~ TEXHOJIOTMH B PELICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX "

OpraHU3aI[MOHHBIX 337a4 C COOII0JIEHHEM TpeOOBaHUMN

OPTOHOMUKH, TCXHUKU 6C3OHaCHOCTI/I, TUT'CHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYCCKHX HOPM,
HOPM UHGOPMAITMOHHON 0€301TaCHOCTH;

- BJIQACTh HaBbIKaMHW pacCllO3HAaBaHHUA W 3alllUThH]
nH(pOpMaIuH, 0e30macHOCTH

JIMYHOCTHU

nHGOPMaITMOHHON

OK 03 ILtanupoBath u
[peann30BhIBaTh COOCTBEHHOE
MpoeCCHOHAIBHOE U
ITMYHOCTHOE pa3BUTHE,
[peIPUHIUMATEIbCKY IO
NeSITENIbHOCTD B
npodeccuoHaIbHOU cepe,
MCIIOJIb30BATh 3HAHUS 11O
(buHAHCOBOW TPAMOTHOCTH B
[Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

B oGnactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUSI:

--  c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
DTHYECKOTO TTOBEJCHUS;

- CIOCOOHOCTH OIICHMBATh CHUTYallMI0 W IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSICh HAa MOPAIBHO-
HpPaBCTBEHHBIC HOPMBI U LICHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B ITOCTPOCHUE
YCTOHYUBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJHUTEISIM U
(WIK) ApYyrUM 4YJieHAM CEeMbH, CO3JaHHI0 CEeMbHU H
OCHOBE OCO3HAHHOI'O MPHUHSATHUS LIEHHOCTEH CeMEHOMH
PKU3HU B COOTBETCTBUM C TpPaJULMSIMU HApPOJIOB
Poccuu;
OBitageHne
e CTBUSIMU:

a) caMOOpraHu3anus:

YHUBCPCAJIbHBIMU PEryJIITUBHBIMU

- YMETb ONEPUPOBAThH MOHATHIMHU: PallMOHANIbHBIE, HppallOHATbHbIE,
MoKa3aTelbHbIE, CTETIeHHbIE, JorapupmMuuecKue,
TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, X CUCTEMBI;

YMETHb IIOHATHUAMMU: CCUCHUC

MHOTOTrpaHHHKa, KyO, Mapajienenure], npusma, nupaMmuaa, Gurypa)

OIepUPOBATH MHOT'OTPaHHHK,
1 [TOBEPXHOCTh BpaICHUs, IWIMHIDP, KOHYC, IIap, cdepa, CeucHHs]
(GUrypsl BpallleHHs, IUIOCKOCTh, Kacaromiascs cdepbl, HIAHIPA,
KOHyCa, IUIOMAJb TIOBEPXHOCTH IHUPAMUJIBI,
mIomaas  cdepsl, Ky0a,
napajuielienumnea, MUpaMuibl, MPU3MbI, HUWIMHIpPA, KOHYyca, IIapa;

IIPU3MBEI,
IpsAMOYT'OJIBHOT'O

KOHYcCa,
[IATUHIPA, o0BeM
YMEHHE M300pakaTh MHOTOIPDAHHUKH M TOBEPXHOCTH BPAIICHUS, MX
CCUCHHS OT pPYKH, C TOMOIIBI0 UEPTEeKHBIX HHCTPYMEHTOB W
PIEKTPOHHBIX  CPE/ICTB;
MPOCTPAHCTBE; YMETh PACIO3HABATH MMPABUIIbHBIE MHOTOT'PAHHUKH,
NpsIMOYTOJIbHASE  CHCTEMA

KOOpJAWHATLI

YMETb pPAaclo3HaBaTb CUMMETPUIO B
- YMETb OIEpUPOBATH

KOOpAWHAT, KOOPAWHATBI

IIOHATUAMMU:

TOYKH, BEKTOD, BEKTOpA,|




- CAMOCTOSITEJIBHO OCYLIECTBJIATh I103HABATEIBHYIO
NEeSITENIbHOCTh,  BBISABJIATH NPOOJEMBbI, CTaBUTh U
(dbopMyIHpOBaTH COOCTBEHHBIE 3a/1a4u B
00pa3oBaTeNbHON  JEATENBHOCTH U KU3HEHHBIX|
CUTYaLUsX;

- CaMOCTOSITEJIBHO  COCTaBJIATh  IUIAH  pPELICHUs
MpoOJIeMbl €  y4eTOM  HUMEIOUIMXCA  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEANOUYTEHUI];

- TaBaTh OLICHKY HOBBIM CUTYallHsM;

CrocoOCTBOBAaTh  (POPMHUPOBAHUIO U IMPOSIBICHUIO
[IUPOKON dJpyIUIMU B pPa3HBIX OONACTAX 3HAHUM,
[MOCTOSIHHO TOBBIIATh CBOM 00pa3zoBaTeNbHBIA U
KyJIbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

MCIIOJb30BATh MPHUEMBl peQIEeKCUH A OLEHKH
CUTYyalllH, BBIOOPA BEPHOT'O pEILIECHMS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH
[PELIEHUS 110 UX CHUIKEHUIO;

B) SMOLIMOHAJIBHBI ~ MHTEJUIEKT,  IpeIoJarariing
C(OPMHPOBAHHOCTbD:

BHYTPEHHEH MOTHBALMH, BKIIIOYAIOLIEH CTpEMIIEHHE K
NOCTMOKEHMIO  LEIM M YCIeXy,  ONTHMH3M,
MHULMATUBHOCTb, YMEHME JE€HCTBOBAaTb, MCXOIA W3
CBOMX BO3MOXKHOCTEH;

- SMIATHM, BKIIOYAIOLIEH CIIOCOOHOCTh IOHUMATH)
OMOLIMOHAIIBHOE COCTOSIHUE JpPYTHMX, YUYWTBIBaTh €O
[pU OCYLIECTBICHUM KOMMYHHKAILIUHU, CIIOCOOHOCTH K
COUYBCTBHIO U CONECPEIKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIOYAIOLINX CIHOCOOHOCTH!

CKaJSIPHOE MIPOU3BEAECHUE, YTOJI MEKY BEKTOpAaMH, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOPA HAa YMCIIO; HAXOJIUTh C MOMOIIbIO U3yUEHHBIX|
(opMyJ1 KOOpJIMHATBI CEPENHBI OTPE3KA, PACCTOSHUE MEXKAY JABYMSI
TOYKAMHU




BHEICTPAMBATh OTHOWIECHUS C JPYTUMH  JIIOJbMH,
3a00TUTHCS, TPOSBIATH HMHTEPEC M pa3pemiarh
KOH(IJIUKTHI

OK 04 3ddexTuBHO
B3aMMO/ICHCTBOBATh M PadOTaTh
B KOJJICKTHBE U KOMaH/IC

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH H
CaMOOTIPE/ICIICHHIO;

-OBJIaJICHNE HaBBIKAMH Y4YEOHO-UCCIIEI0BATEIbCKOM,
[MPOEKTHOM U COIMAJIbHON JIEATEIIbHOCTH;

OBnajeHUe YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMHU
MEVCTBUSIMU:

0) coBMeCTHas ACSITEIBHOCTD:

- TIOHMMaTh W  HCIOJb30BaTh  IMPEUMYIIECCTBA

KOMaHIHOW U WHJIWBUIyallbHOWU paboThI;

- TOpUHUMATh I1EJId COBMECTHOH  JCATEIBHOCTH,
OpraHU30BBIBaTh MU KOOPJAWHHUPOBATH ACHCTBHUS 1O €€
TOCTHKEHUIO: JIefCTBHH,
pactpeiensaTb PoOJd C YYETOM MHEHUW YYaCTHUKOB
00CYXJaTh pe3yabTaTbl COBMECTHOU paboThI;

- KOOPJAMHUPOBATH U BBHIMIONHATH PabOTy B yCIOBUSAX|
[pEalbHOTO, BHUPTYaJIbHOIO KOMOWHUPOBAHHOTO

B3aHMOHeﬁCTBHﬂ;

COCTaBJIATb IJ1aH

u

- YMETh ONEPUPOBATH MOHATUSMU: CIYYaWHBIA OMBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTh CIIY4aHOTO COOBITHUS; YMETh BBIYUCIATH
BEPOSATHOCTH C HCIIOJIb30BAHUEM I'paQUUECKUX METOJIOB; MPUMEHSTH)
(opMyIIbl CIIOKEHUSI M YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOpPHBIE
bakTel U (HOpMyNbI MPU PEUICHUH 3a]ay; OLICHUBATh BEPOSATHOCTHY|
peabHbIX COOBITUIH; 3HAKOMCTBO CO CIly4alHBIMH BEJIMYHMHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B
[IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

- YMETb CBOOOIHO OIEPUPOBATH MOHATHSAMH: CTEHEHb C IICNbIM|
MokKa3aTeieM, KOPEeHb  HaTypalbHOM  CTENEHW, CTElNeHb
parroHaIbHBIM JEHCTBUTENbHBIM

(BeH_[eCTBeHHLIM) II0Ka3aTcCJIeM, norapmbM qucia, CMHYC, KOCUHYC U

MoKaszaTeneM, CTeNeHb  C
TaHT€HC MPOU3BOJIBHOTO YHUCIIA;

- yMeTh CBOOOJHO ONEpUPOBaTh MOHATUAMHU: Trpaduk (YHKIHH,
oOpaTHast (YHKIMS, KOMIO3UIMSA (GYHKUUH, JUHEHHas ¢yHKUus,

KBaJpaTU1iHad (I)YHKI_II/ISI, CTCIICHHAasA (byHKI_[I/IH C OCJIBIM ITOKa3aTCJIEM,

TPUTOHOMCTPUYCCKHUC (pYHKI_II/II/I, O6paTHBIC TPUTOHOMCTPUUCCKUC




OCYIICCTBJIATDH IIO3UTHUBHOC CTPATCTUYCCKOC

[MOBEJACHUE B PA3JIMYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHHUE, OBITh HHUITHATHBHBIM.
OBnanenue YHUBEPCAJIbHBIMU PEryJISTUBHBIMY]
NICHCTBUSIMU:

) IPUHATHE Ce0sl M IPYTHX JTIOACH:

- MPUHUMATh MOTHUBBI U apryMEHTHI APYTUX JItOJel pH

AHAJIN3C PE3YJIbTATOB ACATCIBHOCTHU,

- MPU3HABATh CBOE IIPaBO M MPABO APYTIUX JIOJEH HANEPUOIUYHOCTb

OIHOKU;
- pa3BUBaTh CIOCOOHOCTH MOHWMATh MHUP C TIO3HUIUH
PYTOro YeioBeKa

(GyHKIMU, TOKaszaTenbHas M JiorapupmMudeckas (YHKIHUU; YMETH)
cTpouth rpaduku (yHKIHH, BHIIONHATH Mpeodpa3oBanus rpadukoB
yHKImMiL;

- YMETh HCIIOJIb30BaTh rpaduku GyHKIMN I U3yYSHHS IPOLIECCOB U]
3aBHCHMOCTEH TIPU PEIICHNUH 3aa4d U3 IPYTUX YIEOHBIX MPEIMETOB U
W3 peajbHOM JKM3HW; BBIpAXaTh (OPMYJaMU 3aBUCUMOCTH MEXKIY)|
BEITMYMHAMU;

CBOOOZHO  ONEPUPOBATH byHKIUH,
byHKIHIH, byHKINH,

MOHOTOHHOCTh (YHKIUHM, 3KCTpeMyM (yHKIMH, HaubOosbliee WU

IIOHATUSIMU: YETHOCTDb

OIrpaHNU4YCHHOCTD

HauMeHbIlIee 3HaYeHUs] QYHKIMH Ha IPOMEXYTKE; YMETh MPOBOJIUTH
pcciieJoBaHne QyHKINU;
- YMETb MCIIOJIb30BaTh CBOMCTBA U rpapuKku (PyHKUIUN IS pelieHus]
YpaBHEHMI, HEPAaBEHCTB M 3a/Jay C IapaMeTpamu; H300paxkaTb HA
KOOPAMHATHOU pElIEHU  ypaBHEHUM,
HEPAaBEHCTB U UX CUCTEM

IINIOCKOCTH  MHOXXECTBA

OK 05 Ocy1iiecTBasATh YCTHYIO U
[MMCbMEHHYI0 KOMMYHUKALIMIO HA)
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢
y4eToM 0cOOeHHOCTE!
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 065acTH 3CTETUYECKOr0 BOCITUTAHUS:
- 3CTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOUasi ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CHOPTA,
TpyZJa U OOLECTBEHHBIX OTHOIICHUH;

CHOCOOHOCTh BOCHPHUHHUMATH  Pa3IUYHBIC

BHU/IbI
MCKYCCTBa, TPAJAULIMU M TBOPYECTBO CBOETO M APYTHUX|
HAapOJOB, OIIyIIaTh 3MOLMOHAIBLHOE BO3/CICTBHE
CKYCCTBA;

- YOeXKIEHHOCTh B 3HAYMMOCTH JJIS JIMYHOCTH H
o0IecTBa OTEUYECTBEHHOTO M MHPOBOTO HCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TPaAWLUNd M HAPOTHOTO
TBOPYECTBA;

TOTOBHOCTb K CAMOBBIPAXXCHUIO B Pa3HbIX BHUIAAX]

YMETh ONEpUPOBATh MOHATUSAMU: cpefHee apudmernyeckoe,
MearaHa, HauOoJblllee U HauMEeHbIllee 3HaUeHus1, pa3Max, JUCIepcus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE U3BIIEKaTh,
MHTEPIPETUPOBATh UH(OPMALINIO, TIPEICTABICHHYIO0 B TaOIUIaxX, HA)
muarpamMmax, rpagukax, OTPaKarollyro peabHBIX
[IPOLIECCOB M SIBJICHUM; MPEACTaBIATh MHGOPMAIMIO C MOMOIIBIO

CBOMCTBA

TabauLl U JuarpaMM; MCClefoBaTh CTaTUCTUYECKUE JaHHBIE, B TOM
yuciae ¢ IMPUMEHEHHEM TIpadUuyecKuX METOJOB M 3IEKTPOHHBIX
CPEICTB;

YMETb OIEpPUPOBATh TMOHATHIMMU:
JBYTPaHHBI  yrodi,

TOYKa, INJIOCKOCTD,
CKpCIIUBAOMIUCCA  IIPAMBIC,

npsimas,
[IPOCTPAHCTBO,
[apajuIeIbHOCTh M IEPIEHIAUKYJISIPHOCTh MPSAMBIX U IIIOCKOCTEH,
YTOJI MEXKIY NPSIMBIMH, Yrojl MEXAY HPSIMOW M IUIOCKOCTBIO, YIoJl




HCKYCCTBA,  CTPEMJICHHE  IIPOSBIIATH
TBOPYECKOM JINYHOCTH;

OBnaneHue YHHUBEPCAIbHBIMM KOMMYHUKAaTUBHBIMU
ICHCTBUSMU:

a) oOIIeHue:

- OCYILIECTBJIATh KOMMYHMKAIlMM BO BceX cdepax
PKU3HU;

- pacno3HaBaThb HeBepOalbHBIE CpEJICTBA OOIICHMUS,
[TOHUMATh 3Ha4YCHHE COITMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyaIUil
1 cCMST4aTh KOHQIIUKTHI;

- Pa3BEpPHYTO U JIOTMYHO M3JIaraTh CBOK TOUKY 3pPEHUS

C MCITOJIb3OBAHUEM S3BIKOBBIX CPCIACTB

Ka'-ICCTBaIMe)KI[y IIJIOCKOCTAMH, PaCCTOAHUC OT TOYKU OO IIJIOCKOCTH,

paCCTOﬁHI/Ie Me)KI[y HpﬂMI)IMI/I, paCCTOﬂHI/Ie Me>1<11y IIJIOCKOCTSAMMU,
- YMGTI) HCIIOJIB30BaTh HpI/I peIHeHI/II/I 3a1a4 I/I3Y'-ICHHBI€ (1)aKTI>I H
00BEKTOB

TEOpEMBbl IUIAHUMETPUM; YMEHHE OLICHUBATh pPa3MeEphl

OKPYKAIOIIEero MUpa

OK 06 TIposBasiTe rpaxk IaHCKO-
MaTPUOTHUYECKYIO MMO3ULIUIO,
NIEeMOHCTPUPOBATh OCO3HAHHOE
[MOBEJICHUE HA OCHOBE
TpaIULIUOHHBIX
00I11eueI0BEYECKUX IEHHOCTEH,
B TOM YHUCJIE C YYETOM
rapMOHHU3aLUU
MEXHAIIMOHATIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
[IPUMEHSTH CTaHIAPTHI
AQHTUKOPPYILIMOHHOTO
[MOBEJICHUS

OCO3HaHHUE 00yJaroIMuUCs
IPaXIAHCKOW WICHTHYHOCTH,

- LIeJICHANpaBJICHHOE DPAa3BUTUE BHYTPEHHEW MO3UIIUM]

POCCHUICKOIL

JIMYHOCTH Ha OCHOBC AYXOBHO-HPaBCTBCHHBIX

[IeHHOCTeH  HapoaoB  Poccuiickoit ~ depneparnuu,
MCTOPUYECKUX M HAIMOHAIBHO-KYJIbTYPHBIX TPAJAUIIHAH,
hopmMupoBaHue LIEHHOCTHO-

CMBICJIOBBIX AHTUKOPPYIIIUOHHOTO|

CUCTEMBI  3HAYHUMbIX
YCTaHOBOK,
MUPOBO33PCHUS, JKOJIOTHYECKOH

KYJIbTYPDBI, CIIOCOOHOCTH CTaBUTH OeJIn U CTPOUTH

IMpaBOCO3HAHMH,

’KHU3HCHHBIC IIJIaHBI,

B vactu Ipa’XIaHCKOI'O BOCITUTAHUS:
- OCO3HAaHHUC CBOUX KOHCTUTYLMOHHBIX IIpaB
O6H3aHHOCTCﬁ, YBAXKCHHUC 3aKOHA U IIPABOIIOPAIKA,
TPAAULIUOHHBIX

)51

- IIPpUHATHUC HanmMOHAJIbHBIX,

- YMETh ONepUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJIsIpHOE MPOM3BENICHUE, YTOJI MEXIY BEKTOpaMH, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOpA HA YHUCIIO; HAXOAUTh C TOMOIIBIO U3YYEHHBIX
(bopMyI1 KOOPAMHATHI CEPEAUHBI OTPE3KA, PACCTOSTHHE MEXKIY ABYMSI
TOUKAMU;

-yMeTh BbIOUpATh MOAXOAAIINN U3yUEHHBI METOI JJIsl PelIeHuUs
3a/lauM, pacro3HaBaTh MaTeMaTU4YeCcKue (PaKThl U MAaTeMaTUYECKUE
MOJIEIH B PUPOHBIX U OOILIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
YMEHHE MPUBOAUTH TPUMEPHI MATEMATHUECKUX OTKPBITUN
[POCCUICKOI M1 MUPOBOM MaTeMaTHUECKON HAYKH.

- YMETh ONEpPUPOBATh MOHATHUSIMHU: CIYYalHBIN OMBIT M CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYYaHHOTO COOBITHS; YMETh BBIYHCIISTH
BEPOSATHOCTH C HCIIOJIb30BAHUEM TpaUuecKUX METOJIOB; MPUMEHSTH)
(bopMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE

O6H.[C‘-ICHOBC‘I€CKPIX TYMAaHUCTUYCCKUX

vGakTel W (GOPMyIIbI TIPH PEIIEHUU 3a/1a4; OLECHUBATH BEPOSTHOCTH




TEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH MPOTUBOCTOATH UACOJIOTUU IKCTPEMHU3MA,
HalMOHATU3Ma, KCceHO(oOuH, MJUCKPUMHUHALMUA IO
COLIMAIBbHBIM, PEJTUTHMO3HBIM, PACOBBIM, HAIITMOHAJILHBIM
[pU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B
WHTEepecax TPaxIaHCKOTO O0OIIecTBa, y4acTBOBaTh B
CaMOYTIPaBJICHUN B o01reo0pazoBaTenbHON
OpraHU3aIuH U IETCKO-IOHOIIECKUX OpTraHU3aIusIX;

- yYMEHHE B3aUMOJCHCTBOBATH C  COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHU C WX (PYHKIHSIMH WU
Ha3HAYCHHUEM;

- TOTOBHOCTb K TyMaHUTAPHOM U BOJIOHTEPCKOM
NesITeNbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHHUS:

- chopMHUPOBAHHOCTH  POCCHUHCKOW  T'paKIaHCKOU
WICHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K CBOEMY)
HapoJy, YyBCTBa OTBETCTBEHHOCTH Imepen PoauHoii,
FOpJIOCTU 3a CBOM Kpail, cBOO PoauHy, CBOIl S3bIK U
KyJIbTYDY, MPOIILIOE u HaCTOsAIIEE,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

- 1LIEHHOCTHOE OTHOIIEHHWE K TOCYyJapCTBEHHBIM
CUMBOJIaM, UCTOPHUYECKOMY U MPUPOAHOMY HACIENUIO,
aMsSTHUKAM, TpaauLUsIM HapoOB Poccun,
nocTkeHusIM Poccum B Hayke, MCKYCCTBE, CIIOpTE,
TEXHOJIOTUSIX U TPYJIE;

- ujeiliHas yOeXJIeHHOCTb, TOTOBHOCTh K CIY>KEHUIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cya50y;
OCBOEHHBIE 00YYAIOIUMUCS MEKIIPEIMETHBIE TTOHSTHS

peaIbHbIX COOBITUIH; 3HAKOMCTBO CO CIIy4alHbIMU BEJIUYMHAMU;
YMEHHE MPUBOAUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B
[IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUIX




11 YHUBEpCAJIbHbIE Y4eOHbIe NEHCTBUS (PETYJISTUBHBIC,
[103HaBaTEIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTH WX MCIOJIB30BAHUS B IMIO3HABATEIHHON U
COLIMAJIbHOU IIPaKTHKE, rOTOBHOCTh K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYLIECTBIICHUIO
Y4eOHOW  JIeATEIbHOCTH, OpraHu3aluh  Y4eOHOTO
COTPYJHUYECTBA C MENAaroru4ecKUMH pabOTHUKAMU U
CBEPCTHHKaMHM, K  y4acTUIO B  IOCTPOEHUU
MHIUBUAYaTbHONW 00pa30BaTeNbHON TPACKTOPHH;

- OBJIa/ICHUE HaBbIKaMU y4eOHO-HUCCIIe10BaTEIbCKOM,

[MPOEKTHOM U COIMAJIbHON JIEATEIbHOCTH

OK 07 CopeiicTBOBaTH
COXPAaHEHUIO OKPY Karolen
Cpelbl, pecypcocOepekeHUIO,
MMPUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMaTa, IPUHIIMITBI
OepeKIIMBOrO MPOU3BOICTBA,

A HEKTUBHO JEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHIX

- HC IIPUHHUMATH JICfICTB Hid, TIIPUHOCAIIUE BPE|
OKpY>Kalollleil cpeae;

YMETh MIPOrHO3UPOBATH HeOJIaronpusITHHIE
DKOJIOTMYECKUE  TOCHEACTBHUS  MPEANPUHUMAEMBIX|

NENCTBUIA, IPEIOTBPAIATh UX;
pacCUIUPHUTh OMBIT JEATEIBHOCTH OSKOJOTHUUYECKOH

HAIPaBJICHHOCTH;
- pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C yY4ETOM
aHaJIM3a HUMEIOILIUXCS MaTepUaIbHbIX u

HCMATCPHUAJIbHBIX PECYPCOB;

- OCYLICCTBIISITH I_ICJICHaHpaBJICHHHﬁ IIOUCK IICPCHOCA
CpCACTB U cIoco0oB JIEUCTBUS B HpO(l)eCCI/IOHaHBHYIO
cpeay,

- YMCTb IICPCHOCUTHL 3HAHUA B IIO3HABATCIIBHYIO WU

IIPAKTUYCCKYIO obmactu KHU3HCOACATCIIBHOCTH,
OCHUBAThL HIACH C

npeajiaratb HOBBIC IIPOCKTHI,
MO3UIIUHU HOBHU3HBI, OPUTIHMHAJIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH,

- YMETh OIEPUPOBATH MOHATHAMHE: (DYHKITUS, HENPepbIBHAS (QYHKITUS,
MPOM3BOJHAS, TIEpPBOOOpa3Has, OIpPEICICHHBIH WHTETpai, yMETH)
HAXOIUTh TPOU3BOJHBIC JIIEMEHTAPHBIX  (DYHKIMHA, HCIOIB3YS]
CIpaBOYHBIC MAaTEpHAIBI, HCCIIEOBATh B MPOCTEHIIMX CITydasx
(YHKIIMM HA MOHOTOHHOCTH, HAXOJUTh HAHOOJBIINE M HAUMEHBIINE
GbyHKIMIA;  CTpouTh  Tpaduku
MCIIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOTO aHaIH3a; MPHUMEHSTH)
MIPOM3BOIHYIO NIPU PEIICHHUH 3a/1a4 Ha JBIKECHHE; PElIaTh MPaKTHKOA
OPUCHTUPOBAHHBIE 331a4i HA HAUOOJIBIIINE U HAUMCHBIINE 3HAYCHHUS,)

BHAYCHUA MHOI'O4YJICHOB C

Ha HAXOXKACHHUC ITYTH, CKOPOCTHU U YCKOPCHUS,;

YMETh ONEPUPOBATH MOHATUSIMH: JBW)KEHHE B TMIPOCTPAHCTBE,
Moo0HbIe (QUTYpBl B MPOCTPAHCTBE; HCIOIH30BaTh OTHOIICHUE
[I0I1a/Iel MOBEpXHOCTEH U 00BEMOB MOJOOHBIX (GUTYP MPHU PELICHUY]
3anady;

- YMEThb BBIUUCISITH TE€OMETPUYECKHE BETUYMHBI (JUIMHA, YToI,
[I0M1a/1b, 00bEeM, IJIONIA[h MOBEPXHOCTH), HCHONB3Ys W3YYCHHBIE
(bopMyIIbI B METOIBI




- JaBaTh OIICHKY HOBBIM CHUTyaIlUsiM, BHOCHUTH
KOPPEKTUBBI B JIESATEIHLHOCTD, OLICHUBATH COOTBETCTBUE
[PE3yJIbTAaTOB LM

I1K5...

3 TIK ykaseBanTCad B COOTBeTCTBMM Cc ®T'OC CIO peanmmsyeMoM npobeccum / COeumajibHOCTU



2. CTPYKTYPA M COAEPKAHUE YUYEBHOM JUCHUILJINHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHOI padoThI

Bun yueOHoii paboTbl KosmuecTBo
4acoB

MakcumajibHasi ydeOHasi HArpy3Ka (Bcero) 463
O0s3aTes1bHAs ayIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 309
B TOM YHCJIE:
KOHTPOJIbHBIE PA0OTHI 13
CamocrosiTesibHas padoTa o0yuaruierocsi (Bcero) 154
Hmozosas ammecmayus 6 popme 9K3aMeH




2.2. TeMaTH4eCKHH IJIaH U coacpkaHue JUCHUIIJIUHDbI

Conep:xanue yueOHOro Marepuasa (0OCHOBHOE H PO ecCHOHAIBLHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH
U TeM 4acos KOMIIeTeHIIUH
MOAYJ1b (IPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coaep:kanue
Paznen 1. IloBTopenme 18
Kypca MaTeMaTHKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprxanne yu4eOHOT0 MaTepuaa
Hens 51 3ajaun | bazoBele 3HaHMS W yMEHHMS IO MaTeMaTuke B NPOoPEecCHOHAIbHOW U B
MaTeMaTHKU IIPH | TIOBCEAHEBHOMN J€SITEbHOCTH.
OCBOCHHUU CHEIMATBHOCTH | KoMOMHUPOBAaHHOE 3aHATHE 2
Tema 1.2 Coneprxanne yudeOHOT0 MaTepuaa
Yucna w  BeluMcieHus. | JleiicTBUs Ha/ MOJOKHUTEIBHBIMHA U OTPULIATEIILHBIMH YMCIIaMH, OOBIKHOBEHHBIMH U
Beipaxenus U | IECATUYHBIMU IPOOSIMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHs MU, (POPMYJIbl COKPAILIEHHOTO YMHOKEHHS. 2 OK-01, OK-02,
KoMmOuHMpoBaHHOE 3aHATHE OK-03, OK-04,
Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE coJiepKaHue (conepxxanue OK-05, OK-06,
['eomeTpus Ha TVIOCKOCTH | MPUKJIAJHOTO MOYJIf) OK-07
Bunel minockux Guryp u ux miomasis.
[IpakTUKO-OpHEHTUPOBAHHBIE 33Ja4l B KypCe Fr€OMETPUU Ha MIIOCKOCTH 2
[IpakTuueckoe 3aHsTHE
Tema 1.4 ConepxaHue yueOHOro MaTepuana
IIponientHeie Beuucienus | [IpocTbie mpoLeHThI, pa3Hble CIOCO0bI MX BhIYMCICHUS. ClI0KHBIE TPOIIEHTHI
[IpakTnueckoe 3ansATue 2
Tema 1.5 ConepxaHnue yueOHOro MaTepuana
VYpaBHenus U HepaBeHCTBa | JIMHelHbIe, KBaApaTHbIE, IPOOHO-IMHEHHbIE YPaBHEHHS U HEPAaBEHCTBA
[IpakTnueckoe 3aHsATHe 2




Tema 1.6
Cucrempl ypaBHEHUH H

Coneprkanue yueOHOro Marepuaina

CriocoObl pemeHus: CUCTEM JIMHEWHBIX ypaBHeHu. [lonarus: marpuna 2x2 u 3x3,

HEPABEHCTB onpeaenutenb Mmarpuibpl. Mertong I'aycca. CucreMbl HENMHEWHBIX YypaBHEHUI. 6
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3aHsTue
Tema 1.7 Conepkanue yaeOHOT0O MaTepralia
BxoaHol KOHTpOJIB Borunicnenuss u npeoOpa3oBaHus. YpaBHEHMS W HEpaBeHCTBA. l'eomeTpus Ha
IJI0CKOCTH
KonrponsHas pabora 2
BHeaynuTopHasi camocTosiTe/ibHasi padota Nel pemenue 3axanunii (ypaBHeHMid, 9
HEPABEHCTB U CHCTEM)
Pazgen 2 Ilpsimbie u 18
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxanne yuyeOHOT0 MaTepuasa
OcHOBHBIE nouaTus | [Ipeamer crepeomerpun. OCHOBHBIE TMOHATUS (TOYKa, NpsiMasi, IUIOCKOCTb,
CTEPEOMETPUH. npoctpancTtBo).  OcHOBHble — akcMOMBI  cTepeomeTpuu.  Ilepecekaromiuecs, 2
PacnionoxkeHue npsAMBIX M | mapajyieIbHbIe W CKpelIMBaromiuecs  mpsimble. [Ipu3Hak ©W  CBOMCTBO
IIJIOCKOCTEMN CKPEIMBAIOIIUXCS NPAMBbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.
KoMmOuHMpoBaHHOE 3aHATHE OK-01, OK-03,
Tema 2.2. Copepxanue yueOHOro MaTepuaa OK-04, OK-07
[MapamnensHocts npsaMbIX, | [lapannenshuele npsimas U 1wuiockocTs. Ompenenenue. [lpusnak. CaoiicTBa (c
OpssMOM M IUIOCKOCTH, | oka3zarenbcTBOM). Ilapannensuble miuockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa
IIJIOCKOCTEMN (c nmoxazatenbcTBOM). Terpasap u ero osneMeHThl. [lapamienenumen u ero
aneMeHThl. CBOMCTBA MPOTHUBOIOJIOKHBIX IPAHEN U IMAaroHajel napajuleIenunesa. 4
[Toctpoenune ceuenuit. Pemenue 3amay.
KomOunupoBaHHoe 3aHsATHE
Tema 2.3. ConepxaHnue yueOHOro MaTepuana
[lepnieHIMKyISIPHOCTD [lepnennukynspueie npsimble. IlapamienpHble nOpsAMble, NEPNEHIUKYJAPHBIE K

NPSIMBIX, TPSAMOU U

IIJIOCKOCTH. HpI/I3HaK NEPpNCHAUKYJIAPHOCTU HpHMOﬁ n IIJIOCKOCTH.




IIOCKOCTH, IIOCKOCTEH

Hoxka3atenbctBo. [lepnenaukyisp u HaxioHHas. [lepneHauKyIsipHbIE MIOCKOCTH.
[Ipu3Hak nepnesauKyJIsIpHOCTH IUIOCKOCTE!. [JokazarenbeTBo.

PaccrosiHus B mpocTpaHCcTBE 2
KoMOnHMpOBaHHOE 3aHITHE
Tewma 2.4. Conepkanue yaeOHOTO MaTepralia
Teopema 0 Tpex Teopema 0 Tpex mneprneHAMKysApax. Jloka3zareabCTBO. YTON MEXIy OpSAMOM U
TICpTICHHKY IApax IJIOCKOCTBIO0. YTOJI MEXKIY IIIOCKOCTSIMU 4
KomOunupoBanHoe 3aHsTHE
Tema 2.5. IpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxkanue
[TapannensHele, NPHUKJIATHOTO MOILYJIS)
NEPIIECHAUKYIIAPHBIE, Akcuomsl  crepeoMeTpun.  [leprneHIUMKyIsIpHOCTH OPSIMOM W IUIOCKOCTH,
CKPEIIMBAIOIINECS IPSIMBIE | MApPAJICIIbHOCTh JIBYX MIPSIMBIX, MePICHIUKYIIPHBIX TIJIOCKOCTH, 4
MEePIEHIUKYISIPHOCTD TUIOCKOCTEH
[IpakTuueckoe 3aHsTHE
Tema 2.6. Coneprxanne ydeOHOT0 MaTepuasa
Pemenwue 3anau. IIpsamele u | Pacnionoxenue mpsMbIX W IUIOCKOCTEH B MPOCTpaHCTBE. [lepneHIuKyIIpHOCTh U
IIJIOCKOCTH B | MapajuiesIbHOCTh MPSAMBIX U IIockocTel. CKpeluBarommecs npsimbie
MIPOCTPAHCTBE KonTponbnas pabora 2
BHeayauropHass camocrosiTeJibHas  paGora Ne2: jgokiax Mmoo  Teme 9
«ITapanjejbHOe NIPOEKTHPOBAHUE»
Pa3zjnen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Copepxanue yueOHOro MaTepualia OK-02, OK-03,
JlekapTOBbI KOOpAMHATHI B | JlekapTOBBI KOOPAMHATBHI B MpOCTpaHCTBe. [Ipocreiimiue 3agauyu B KOOpPMHATAX. OK-04, OK-07
npocrpancTse. Paccrosaue | PacctosiHue Mexy 1ByMsl TOUKaMU, KOOPAWHATHI CEPEMHBI OTpe3Ka 4

MEXIy JBYMS TOYKaMHU.
Koopaunatel  cepeauHBI
OTpe3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHUC




Tema 3.2

BexTops! B npocTpaHcTBE.
Yrom MexIy BEKTOpaMHU.
CkansipHoe NpOU3BEICHUE

Coneprkanue yueOHOro Marepuaina

Bextopsl B mpocrpaHcTtBe. CllO)KEHME M BBIUUTAHHE BEKTOPOB. YMHOMKEHUE
BeKTOpa Ha uucio. Kommnanapueie BeKTopbl. CKalsipHOE ITPOU3BEAECHNUE BEKTOPOB.
Pa3noxxenue BexkTopa 1o TpeM HEKOMILIaHApHbBIM BekTopaM. KoopiuHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKYy BEKTOpPaMHU, YroJl 6
MEXAY MPSAMON U IJIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMH. Y paBHEHUE IJIOCKOCTH.
['eomeTpuueckuii cMbIC onpenenuTens 2x2
KomOunupoBaHHoOe 3aHsTHE
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxkanue
[TpakTuxo- NPHUKJIATHOTO MOILYJIS)
OopueHTHpOBaHHbIe 3a1auM | KoopauHaTHasi MI0CKOCTh. BbluncieHne paccTosiHMM M IUIoIaied Ha IIIOCKOCTH.
Ha KOOpAMHATHOM | KolmuecTBEHHBIC PacyeThl 4
IJI0CKOCTH [IpakTiueckoe 3ansaTHe
Tema 3.4 Coneprxanne yuyeOHOT0 MaTepuasa
Pemenue 3a7a4. | JlekapToBbl KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. COXKEHHE U
Koopaunats! 1 BEKTOpHI BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomruianapHble BEKTOPHI.
CkansipHoe  mpou3BEeAE€HHE BEKTOpoB. PasnmokeHue BekTopa 1O  TpeMm
HEKOMIUTaHapHBIM BekTopaM. [lpocrteiimue 3amaun B koopauHaTax. KoopauHatbl
BEKTOPA, PACCTOSIHUE MEKY TOUKAMHU, KOOPAUHATHI CEPEIUHBI OTpe3Ka, CKaIsIpHOE
MIPOU3BEACHUE BEKTOPOB B KOOpIMHATAaX, YroJl MEXAYy BEKTOpaMH, Yrol MEXIy 2
MPSIMOM U TUIOCKOCTBIO, YTOJI MK TIOCKOCTSIMU
KonTponbnas pabota
BueayauTopHas camocrositeibHasi padora Ne3: Jlokaan «Hcmosb3oBanme 8
KOOPIAMHAT ¥ BEKTOPOB IMpPH pelleHHH MATeMATHYeCKMX H NPUKJIATHBIX
3agaw».
Paznen 4. OcHOBBI 35 OK-01, OK-02,
TPHUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuueckue OK-05, OK-06,
pyHkumnu OK-07
Tema 4.1 ConepxaHnue yueOHOro MaTepuana




Tpuronomerpuueckue
(GYHKIMH TIPOU3BOJILHOTO
yria, yncia. Pagnannasa u
rpajaycHas Mepa yria

Pagnannas mepa yrna. IIoBopoT Touku BOKpYr Hauana koopauHat. OmpeneneHue
CHUHYCa, KOCHHYCA, TAaHI'€HCA M KOTAHI€HCa. 3HAKU CHHYycCa, KOCUHYCa, TAHIeHCca U
KOTaHI'€HCa M0 YETBEPTSAM. 3aBUCUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM
1 KOTaHT'€HCOM OJHOI'0 ¥ TOT'O )K€ yria

KoMOnHMpOBaHHOE 3aHITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJECTBA.

@opMyJIbl IPUBEICHUS

Coneprkanue yueOHOro Matepuaina

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YTJIOB OH
- o.. DOpMYIIBITPUBEICHUS

KomOunupoBanHoe 3aHsTHE

Tema 4.3

CuHyC, KOCHMHYC, TaHI'€HC
CYMMBl M Pa3HOCTH JBYX
YIJIOB

Cunyc u KOCHUHYC
JBOMHOTO yriia. @opMyJbl
ITOJIOBUHHOTO YIJIa

Coneprkanue yueOHOro Matepuaia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
JIBOMHOTO  yTJIa.
TPUTOHOMETPUUECKUX (YHKIMM B MIPOU3BEIEHHE M TPOU3BEIACHUS B CYMMY.

@®opmynbel  mosoBUHHOTO yria. IIpeoOpazoBanus CyMMbI

BoipaxkxeHue TpuroHoMeTpuueckux (YHKIMI dYepe3 TaHTeHC TOJOBUHHOTO

aprymenTta. [IpeoOpa3zoBaHus MPOCTEHIITMX TPUTOHOMETPHUECKUX BBIPAKEHUHN

KomOuHMpoBaHHOE 3aHATHE

Tema 4.4 Coneprxanue yudeOHOT0 MaTepuaa

OyHKIMM, HX CcBOKCTBA. | OONAacTh ONpPEISIICHUS ¥ MHOXKECTBO 3HAaYeHHH (PpyHKImi. YETHOCTH, HEUETHOCTD,
Crioco6b1 3alaHus | IEpHOIUIHOCTh GPyHKIMHA. CriocoObl 3amanus QyHKIMiI

byHKIHHA KoMmOuHHMpoBaHHOE 3aHATHE

Tema 4.5 Copepxanue yueOHOT0 MaTepualia

Tpuronomerpuyeckue OO6nacTh ompeeNneHrus U MHOXKECTBO 3HAYEHUIH TPUTOHOMETPUYECKUX (DYHKIUHA.

(GYHKIIMK, UX CBOWCTBA U
rpadguku

YETrHOCTh, HEYETHOCTD, NEPUOIUYHOCTD TPUIOHOMETpUYECKUX (yHKuui. CBoicTBa
U rpaduku QyHKIHNA y = CcOos X,y =sin X,y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6
ITpeoOpa3oBanue
rpaduKoB
TPUTOHOMETPUUYECKHX
byHKIMI

Copepxanue yueOHOT0 MaTepHralia

Cxarue M pacTshkeHHe TpaKOB TPUTOHOMETPUYECKUX (PYyHKITHUI.
[IpeoOpazoBanue rpaguKOB TPUTOHOMETPUUECKUX (PYHKIIUIH

HpaKTI/I‘-ICCKOG 3aHATUC




Tema 4.7

IIpodeccuonaibHO-OpHEHTHPOBAHHOE cojiep:KaHmne (conep:xkanue

Onucanue NPHUKJIATHOTO0 MOILYJIS)

IIPOU3BOACTBEHHBIX Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (DYHKIMI B HpodecCHOHaTbHBIX 4

IIPOLIECCOB € TIOMOIIBIO | 3a7adax

rpadukoB GpyHKIMH [IpakTuueckoe 3aHsiTHE

Tema 4.8 Conepkanue yaeOHOT0O MaTepralia

ObpaTtHble OO6paTHble Tpuronomerpuueckue GyHkuu. Mx cBoiicTBa u rpapuku

TPUTOHOMETPUYECKHE 2
Komb6unmnpoBanHoe 3ansTHE

byHKIIN

Tema 4.9 Coneprxanue yueOHOT0o MaTepHasa

Tpuronomerpuyeckne VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg x = a.

YPaBHEHMs M HEPABEHCTBA | PermieHne TPUTOHOMETPUYECKHX YPaBHEHHH OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUUECKHUE YpPaBHEHMs, CBOJAIIMECS K KBaJpaTHBIM, pellaeMble 8
pa3ioKeHueM Ha MHOXKHUTEIH, OJHOPOTHBIE.
[Ipocreiiirie TPUrOHOMETPUUECKHNE HEPABEHCTBA
KomOunMpoBaHHOE 3aHSTHE.

Tema 4.10 Coneprxanue yu4eOHOT0 MaTepuasa

Cucrembl CucrteMbl NPOCTEUITUX TPUTOHOMETPUYECKUX YPAaBHEHUH 2

TPUTOHOMETPUYECKUX Komb6unupoBanHoe 3anstue

YpaBHEHUI

Tema 4.11 Coneprxanue yuyeOHOr0 MaTepuasa

Pemenne 3agad. ocHOBEHI | [IpeoOpa3oBanue TPUTOHOMETPHUYECKHUX BBIPKECHUIA. Pemenne

TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPAaBHEHHUU M HEPABEHCTB B TOM YMCIIE C MCIOJIb30BaHUEM 2

TpuronomeTpruueckue CBOMCTB (yHKITHIA.

byHKIIUN KonTponbnas pabota
BueayauropHas CaMOCTOATEIbHAsA padora Ne4:pemenne 17
TPUIrOHOMETPHYECKUX ypaBHeHMH. Pemenue 3agay nmo teme «Paaumannas u
rpagycHasi Mepa yrja»

Paspeua S. 8

KoMmiekcHbIe yncia

Tema 5.1

Conepxanue yueOHOTO MaTepuaia




Kommiiekcurlie umcia

[Tonstue kommiekcHoro uucia. ConpspKeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOro uwucia. dopma 3amucu  KOMIUIEKCHOTO — 4HMCla
(reomeTpuyeckasi, TPUTOHOMETpPHYECKas, anreOpandeckas). ApupMeTHUIECKUE
JNENCTBUS C KOMIUIEKCHBIMH YHCTIaMU

KoMOuHMpOBaHHOE 3aHATHE




Tema 5.2 Conepxanue yaeOHOTO MaTepralia
[Ipumenenne BpinmosiHeHMe  pacyeToB ¢ IIOMOLIBIO  KOMIUIEKCHBIX — umcen. [Ipumepsl
KOMIJIEKCHBIX YHCET HCII0JIb30BAHNS KOMIIJIEKCHBIX YHCEN 4
[IpakTHueckoe 3aHsaTHE
BHeaynuTopHasi camocrositesibHast padora NeS Jlokiaax Ha Temy «3adem 4
HYKHbI KOMILJIEKCHbIE YucjIa»?
Paznen 6. IlpousBoanas 36
byHkuum, ee
NpUMeHeHHe
Tewma 6.1 Coneprxanue yueOHOr0o MaTepuaa
ITonsarue IPOU3BOJHON. | Ompe/ielieHne YHCIIOBOM ITOCIICIOBATEILHOCTH U CIIOCOOBI ee 3amaHus. CBOWMCTBa
@opmynsl ¥ IpaBUIIA | YUCIOBBIX MOCeIOBaTeNbHOCTEH. OmnpeseneHne mpeaena MOoCiea0BaTeIbHOCTH.
muddepeHupoBaHus Brruucnenne  mpenmenoB  mocnenoBarenbHocTe.  Ilpemen  ¢yHKimm  Ha 2
6eckoneuynoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupaienue
dbynkuuu. 3amaud, TNPUBOIAIIME K TOHATHIO TPOU3BOAHOW. OrnpeaeneHue
MPOU3BOTHON. AJITOPUTM OTBICKAHUS MPOU3BOTHOMN
KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 6.2 Coneprxanue yuyeOHOro MaTepuasa OK-03, OK-04,
[IpounzBoaHbIE cymmel, | @opmyinel quddepenupobanus. [Ipasuna nuddepennupoBanms 6 OK-05, OK-06,
pasHOCTH  Ipou3BeAcHUs, | KOMOMHUPOBAHHOE 3aHATHE OK-07
YacTHOTO
Tema 6.3 Copepxanue yueOHOro MaTepualia
[IpousBoHbIE Onpenenenue cioxHod QyHkuuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (DYHKIIUA.
TPUTOHOMETPUYECKHUX [IpousBoHas CIOXKHON QYHKITUH
Gynkuui.  TlpoussoaHas | KoMOMHMPOBAHHOE 3aHSATHE 6
CIIOKHOM (pyHKIMH
Tema 6.4 ConepxaHnue yueOHOro MaTepuana
Tousrue O | [lonsTue HempepbBHOW (yHKuuH. CBoiicTBa HempepblBHOH (yHKIuH. CBsi3b
HEMpPephIBHOCTU (DYHKITUH. 2

Meton HHTCPBAJIOB

MEX]ly HENPEPHIBHOCTHIO U U PEpeHIIMPYEMOCTHIO (PYHKIIUN B TOUKE. AJITOPUTM
pELIEeHNs HEPAaBEHCTB METO/I0M MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 6.5 Copepkanue yueOHOTO MaTepralia
['eomerpuueckuii U | ['eoMeTpUYECKUN CMBICT TPOU3BOJHONW (YHKIMH — YIJIOBOH KOI(D(UIIUEHT
buznueckuit CMBICII | KacaTeJIbHON K TpaduKy (YHKIIUU B TOYKE. YpaBHEHHE KacaTeIbHOU K Tpaduky
MIPOU3BOTHOM (GyHKIIUU. ANTOPUTM COCTaBIICHHUS YpPaBHEHHsI KacaTelbHOW K TpaduKy (QYHKIIHH
y=f(x)
KomOunupoBanHoe 3aHsTre
Tema 6.6 Coneprxanne yueOHOro MaTepuaa
PusnuecKkuin cMbICT | Du3nyeckuil (MEXaHWYECKHI) CMBICT HPOU3BOJHONW — MTHOBEHHAas CKOPOCTh B
MIPOU3BOIHOM B | MOMEHT BpeMeHH t: v =S’ (t)
podecCHOHATTEHBIX [IpakTudeckoe 3aHsaTHE
3aJ1auax
Tema 6.7 Coneprxanne yu4eOHOT0 MaTepuasa

MOHOTOHHOCTh (DYHKIIMH.
Touku 3kcTpeMyMa

Bospacranne u yObiBaHMe (GyHKIUHM, COOTBETCTBHE BO3pACTaHUs U YOBIBAaHUS
(GYyHKIUU 3HAaKy [POU3BOTHOM.
COOTBETCTBHE 3HAKa BTOPOUW MPOM3BOTHON BBITYKIOCTH (BOrHYTOCTH) (PYHKITMU Ha

ITonsiTe NPOM3BOAHON BBICIIETO MOPSAJIKA,

oTpe3ke. 3agauyM Ha MaKCUMyM M MHHUMYM. [IOHSTHE acHMOTOTHI, CIOCOOBI HX
OTIpeNieNIeHUsl. AJITOPUTM HCCIIeOBaHUS (DYHKIIMM W MOCTPOeHHs ee rpaduka c
MTOMOIIIBIO TPOU3BOAHON. [IpoOHO-TMHEHHAS (QYHKITUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
UccnenoBanune GyHKIui u
MOCTPOCHHE I'PaPUKOB

Copepxanue yueOHOro Marepualia

Hccnenoanne pyHKIIMU HA MOHOTOHHOCTH U ITOCTPOECHUE I'PaUKOB.

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.9 HauOosbsuiee u

Copepxanue yueOHOT0 MaTepualia

HauMEHblIIee 3HaueHust | HaxoxaeHue HauOOJNbIIEro M HAaUMEHBIIEro 3HaueHUH (QyHKUUM, MOCTpoeHue

byHKINN rpaMKOB MHOTOWICHOB C HCIOJb30BAHUEM allllapaTa MaTeMaTHYECKOTO aHaIu3a
KomOunupoBaHHoe 3aHsATHE

Tema 6.10 IIpo¢eccuoHaILHO-OPHEHTUPOBAHHOE cojiepKaHue (conep:xxanue

Haxoxnenune NPHUKJIATHOTO MOILYJIA)

ONTUMAJIbHOIO pe3yibTaTa
C IIOMOILBIO IPOU3BOJHOMN

Haumenbiiee u HanOosbllee 3HaUCHUE (I)YHKI_II/II/I

HpaKTI/I‘-IeCKOG 3aHATUC




B MPAKTUYCCKHUX 3aJavdax

Tema 6.11

Pemenue 3a1a4.

Coneprkanue yueOHOro Marepuaia

®opmynel 1 npaBuia quddepenurpoBanus. McecnenoBanue (GpyHKIMA ¢ TOMOIIBIO

[IpousBoaHas GpyHKUUH, €€ | mpou3BoaHON. Hanbombiiee n HanMeHbIIee 3HaYCHUS (PyHKITUH 2
[IPUMEHEHHE KonrposnbHast paborta
BHeaynuTopHasi camocTosiTesibHAass padora cTyleHTOB Ne6: pemieHue 3agau: 18
«IIpou3BoaHbIE  OCHOBHBIX  JJieMeHTapHbIX  (QyHkumid. IIpumeHeHue
NPOM3BOJHOM K HCCJIEI0BAHNIO (PYHKIHMH M MOCTPOCHUIO IPaPUKOB».
Paznea 7. 38
MHOrorpaHHMKH M TeJja
BpalleHHs
Tema 7.1 Coneprxanne yu4eOHOT0 MaTepuasa
Bepmunbl, pebpa, rpanu | [Tonstme MHOrorpaHHuka. Ero sieMeHTHI: BepiinHbI, peOpa, rpaHu. JluaroHaib.
MHOTI'OTpaHHUKA Ceuenne. Bolnykiible 1 HEBBIMYKJIBIE MHOTOI'PAHHUKH
KoMOHHHUPOBaHHOE 3aHSITHE 2
Tema 7.2 Coneprxanne yudeOHOT0 MaTepuasa
[Ipusma, ee | [lonsitue npusmel. Ee ocHoBanusi u 60koBbie rpaHu. Boicora npusmel. [Ipsmas u OK-01. OK-02
COCTaBJIAIOLIME, CEYEHHE. | HaKlIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue OK- 03: OK-0 4:
[Ipsmass u  mpaBuiabHas | KoMOMHUPOBAHHOE 3aHTHE 2 OK-05, OK-06,
MIPU3MBI OK-07
Tema 7.3 Copepxanue yueOHOT0o MaTepualia
[Tapannenenunen, KyO. | [lapaytesnenunen, CBOMCTBAa MPSIMOYTOJILHOrO mapauienenunena, kyo. Cedenue
Ceuenue KyOa, | kyba, mapayenenumnena
napajuienenumeaa Komb6unmnpoBanHoe 3anstue 2
Tema 7.4 ConepxaHnue yueOHOro MaTepuana
[Mupamuna, ee | [lupamuna u ee onemeHtbl. Ceuenue mnupamuabl. [lpaBuibHas nupamuaa.
COCTaBJIAIOLINE, CEYEHHE. | YCceueHHas MupamMuaa
lpaBunbHas ~ MUpaMuZa. | KoMGHHHPOBAHHOE 3aHATHE 2

YceueHHas nupaMmuaa

Tema 7.5

Copepxanue yueOHOTO MaTepralia




bokoBas u nosnHast | [Inomaags OOKOBOM M MOTHON MOBEPXHOCTH MPHU3MBI, THPAMUIBI

IIOBEPXHOCTh npusMel, | KomOMHMpOBaHHOE 3aHATHE

A PaMM/IbI

Tema 7.6 Conepkanue yaeOHOT0 MaTepualia

Cummerpuss B KyOe, | CUMMETpHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM, Iiockoctu. Cummerpus B KyoOe,

napajuieienunese, napajuieJienumese, npusmMe, TupamMmuie
MpU3Me, MUPaMUIe KomOunupoBanHoe 3aHsTHE
Tema 7.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepxxanue (conepxkanue
[IpuMepsl cuMMeETpUil B | IPUKJIAAHOIO MOAYJIA)
npodeccun CummeTpus B IpUPOE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsTHE
Tema 7.8 Coneprxanne ydeOHOTO MaTepuaa
[IpaBunbHbIE [TonsiTue npaBHIILHOrO MHOTOrpaHHUKa. CBOWCTBA MPABHIIBHBIX MHOTOI'PAHHUKOB
MHOT'OTPaHHUKH, ux | [IpakTuueckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Coneprxanne yu4eOHOT0 MaTepHaia
Hunuuap, ero | Hunuuap u ero snemenTsl. CeueHre nuauHApa (mapauielbHOe OCHOBAHHUIO U OCH).
cocrapisironiue. Cedenue | Pa3BepTka nmuimHapa
LUAJIMHIPA Komb6unupoBanHoe 3anstue
Tema 7.10 IIpodeccnonaIbHO-OPUEHTUPOBAHHOE coJepxanue (conepxxanue
Konyc, €ro | MPUKJIAJTHOTO0 MOYJIf)
cocrapisironiue. Ceuenue | Konyc u ero siementhl. CeueHne KoHyca (mapajuieiIbHOC OCHOBAHUIO U
KOHyca MPOXOISIIee Yepe3 BEPIINHY ), KOHMYECKue ceueHus. Pa3BepTka KoHyca
Komb6unmnpoBanHoe 3anstue
Tema 7.11 Copepxanue yueOHOT0 MaTepHralia
VYceueHHsli KOHYC. | YceueHHslil konyc. Ero obpa3yrormas u Beicota. CedueHne yce4eHHOro KOHyca
Ceuenue yceueHHOTo | KoMOMHUPOBaHHOE 3aHSATHE
KOHyca
Tema 7.12 Coneprxkanue yueOHOT0O MaTepralia

Hlap u cepa, ux ceueHus

[lap u cdepa. Bzaumuoe pacnonoxenue chepsl U 1iockoctu. CeueHue miapa,
cdepsl




KoMOuHMpOBaHHOE 3aHITHE

Tema 7.13 Copepxkanne yaeOHOTO MaTepualia
[Tonsarue 06 obowveme Tena. | [Tousitue 00 oObeme Tema. OObeM Kyba M MPSIMOYTOJNBHOTO MAapaslIe/CIHUIC/a.
OTtHoleHue 00beMOB | O0beM mpu3Mbl W  mwiMHApa. OTHOLICHHE O00BEMOB  MOAOOHBIX  TEll. 2
MOJTIOOHBIX TEJ I'eomeTpruecKuii CMBICT ONPEACTUTENS 3-TO MOPsIKa
KomOunupoBanHoe 3aHsTre
Tema 7.14 Coneprxanue yueOHOro MaTepuaa
ObbeMBI M TUIOWAH | OGpembl THpaMHIBL M KOHYca. OGbeM mapa. [LTomma moBepXHOCTeit Te 2
MTOBEPXHOCTEH TeT
KomOunupoBaHHOeE 3aHsTHE
Tema 7.15 Copnepxanue yueOGHOro Marepuala
KomOunammm KomMOuHanmmu reoMmeTpudecKux Tei
MHOTOTPaHHUKOB U Tell | [IpakTHdeckoe 3aHsATHE 4
BpaIeHus
Tema 7.16 Coneprxanne yuyeOHOT0 MaTepuaa
I'eomerpuueckue Hcnonb3oBanne KOMOMHAIM MHOTOTPAaHHUKOB M TeJl BpaUIeHUS B MPAKTHUKO-
KOMOHMHAIMM Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3aa4ax
IIpakTHUYEeCKOE 3aHATHE 4
Tema 7.17 Coneprxanue yuyeOHOro MaTepuasa
Pemenue 3aga4. | OObEeMBI U TUIOIIAM TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJI BPALICHHS
Muororpannuku U Tena | KonrpoiabsHas padora 2
BpalllCHUsA BHeayauTopHasi camocTosiTe/ibHAss padora Ne 7: pewmenue 3amav: 19
«Haxo:xknenue 00b6MOB reOMeTPHUYECKHUX TeJ»
Paznen 8. 14
IlepBooOpa3nas OK-01, OK-02,
by, ¢ OK-03, OK-04,
NpUMeHeHHe OK-05, OK-06,
Tewma 8.1 Copepxanue yueOHOT0O MaTepHralia OK-07
[TepBooOpasHas (QyHKUIMH. | 3ama4a 0 BOCCTAHOBJICHHH 3aKOHA JBWKCHHS 110 M3BECTHOM ckopoct. [Tomsithe
[TpaBuna HAXOXJEHHA | HHTerpupoBaHus. O3HaAKOMJICHHWE C TOHATHEM HHTErpaja M NEepBOOOpPazHOM st
NepBOOOPA3HBIX ¢yukuun y=f(x). Pemenue 3amad Ha CBs3b NMEepBOOOpa3sHONW M ee MPOU3BOTHOM,




BBIYHCIICHUE TMEePBOOOpa3HON sl AaHHOW QyHkuuu. Tabmuma Qopmyn s
HAXOXK/JICHHS MepBOOOPa3HbIX. M3yUueHne npaBuia BEIYUCICHHS IEPBOOOPa3HOI

KoMOuHMpOBaHHOE 3aHITHE

Tewma 8.2 Conepkanue yaeOHOT0 MaTepualia

[Inomans KpUBOJMHEWHOM | 3amaun, MPUBOAAIIME K TOHSATHIO OMPEICICHHOTO HWHTErpajia — O BBIYUCICHUH

Tpalenuu. @opmyia | momand  KPUBOJIMHEHHOW Tpamenwd, O TMepeMemeHnn Todku. [loHsTue

Hetorona — JleitOnuna ONpENENEHHOr0  MHTErpaa. ['eomeTpruuecknii U (U3HUECKUH  CMBICIH
onpeneneHHoro uurterpana. opmyna Herotona— Jleiibuuia
Komb6unmnpoBanHoe 3aHsTHE

Tema 8.3 Coneprxanne ydeOHOTO MaTepuasa

Heonpenenennsiii u | [lonsiTue HeonpeeIeHHOr0 HHTErpata

ONpEJIEICHHBIN HHTErpasibl | KoMOMHUPOBaHHOE 3aHATHE

Tema 8.4 Coneprxanne yueOHOT0 MaTepHasia

[TonsiTne 00 | 'eomeTprUecKuii CMBICIT ONPEACIEHHOTO HHTErpaia

OIpeJielIcHHOM HuHTerpane | KoMmOMHupoBaHHOE 3aHATHE

KaK IJI0ILA N

KPUBOJIMHEUHON Tpanenuu

Tema 8.5 IIpodeccnonaIbHO-OPUEHTUPOBAHHOE coJepxanue (conepxxanue

OnpeneneHHblid  UHTErpall

NMPUKJIAJTHOTO MO/YJIfA)

B KHU3HU I'eomerpuueckuil cmbica omnpeneneHHoro wuHrerpana. ®opmyna HeloToHa -
JletiOHuLA.
Pemienue 3agau Ha NpUMEHEHNUE WHTErpaja Ayl BBIYMCICHUS (PU3MUECKUX BEJIUYNH
U IiIomangeu
[IpakTnueckoe 3aHsATHE

Tema 8.6 ConepxaHnue yueOHOro MaTepuana

Pemenue 3agau. | [TeppooOpasnas ¢pyukuun. [lpaBuna HaxoxaeHus nepBooOpa3HbIX. Ee npumeneHue

IlepBooOpaznas QyHKIUH,

KonrtpomnbHas padora




€€ IPUMEHEHUE BueaynuTopHasi camocrosiTeJbHasi padora cryaeHToB Ne§:« Ilpumenenue 7
ONpe/ieJICHHOr0 HMHTerpaja /IJisi HaXOXKIeHUsl IUIOIAJAM KPUBOJIHMHEHHOH
Tpanemumn».
Pasnea 9. 16
Crenenu " KOpPHH.
Crenennas pynkuus
Tema 9.1 Coneprxanue yuyeOHOro MaTepuasa
Crenennass  yHKUHsA, e¢ | [TJoHsTHe KOpHSA N-Oi CTENEHM M3 JeHCTBUTENBHOro umncnaa. ®ynkmun y = VX ux
CBOHCTBA cBoiicTBa u rpaduxu. CBoiicTBa KOPHSI N-Oi CTENEHU
Komb6unupoBanHoe 3aHsiTue 4
Tema 9.2 Coneprxanne ydeOHOTO MaTepHasia
[IpeoOpazoBanue [Ipeo6pa3zoBanne nppalOHATBHBIX BBIPAXKEHHH
BLIPAKEHUN C KOPHAMU N- | KOMOMHUPOBAHHOE 3aHSTHE 4
Ol CTeneHn
Tema 9.3 Coneprxanue yuyeOHOT0 MaTepuasa
Cpoiictea  creneHu ¢ | [loHsATHE CTENeHH C JIIOOBIM PAlMOHAIBHBIM IOKa3zaTeneM. CTeneHHbIe (YHKIIHH, OK-01, OK-02,
palMOHAILHBIM U | UX CBOMCTBA U TpaduKu OK-03, OK-04,
JNEUCTBUTEILHBIM KomOuHHMpoBaHHOE 3aHATHE 2 OK-05, OK-07
MOKa3aTeNsIMU
Tema 9.4 Coneprxanue yuyeOHOro MaTepuasa
Pemenue PaBHOCMIIBHOCTE HMppalMOHANbHBIX YpPaBHEHMH W HEPAaBEHCTB. MeToapl UX
UppalMOHAIbHBIX peuieHus. Perenre nppalnoHanbHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHUM U HEPAaBEHCTB | KOMOMHUPOBAHHOE 3aHITUE 4
Tema 9.5 Copepxanue yueOHOr0 MaTepualia
Crenenu u KOpHH. | Onpenenenue creneHHoW (yHkuuu. Vcnonb30BaHUE €€ CBOWCTB IMPH PELICHUH
Crenennas GpyHKUIUSA YPaBHEHU U HEPABEHCTB 2
KonrtpomnbHas padora
BHeaynuTopHasi camocrosiTeibHass padora Ne 9 pemeHue panMoHAJIBHBIX M 8
HPPALMOHAJIbHBIX YPABHEHWH M HEPABEHCTB
Pasnen 10. 18 OK-01, OK-02,




IToxa3areabHas OK-03, OK-04,
ynkuus OK-05, OK-07
Tema 10.1 Conepkanue yaeOHOTO MaTepualia
[Toka3arenpHas QyHkuus, | CTenedb ¢ OPOM3BOJIBHBIM  JICHCTBUTEIBHBIM MOKasareseM. OmnpenencHue
€€ CBOMCTBa MoKa3aTeIbHON (PyHKIMH, ee CBOWCTBA W TrpaduK. 3HAKOMCTBO C IPUMEHEHHEM
nokazarenbHON (QyHKIMH. Pemenne moka3zaTenbHBIX ypaBHEHHH (DyHKIIMOHAIBHO-
rpauyecKkuM MeToI0M 4
KomOunupoBanHoe 3aHsTHE
Tema 10.2 Coneprxanne yueOHOro MaTepuaa
Pemienne rmoxasartenpHbIX | PemeHne moka3aTeNbHBIX  YPaBHEHWH METOJOM YpaBHUBAHHS —IOKa3aTeJei,
YPaBHEHUH U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW NMepeMeHHOU, (QYyHKIIMOHATHHO-TPAPHIECKIM METOIOM.
Pemrenne nokasarenbHbIX HEPABEHCTB 8
[IpakTHueckoe 3aHsTHE
Tema 10.3 Coneprxanne ydeOHOT0 MaTepuasa
CucreMbl moOKasaTenbHbIX | PemreHue cucrem moka3aTelbHBIX YpaBHEHHHA
YpaBHEHUU KomOuHMpoBaHHOE 3aHATHE 4
Tema 10.4 Coneprxanne yudeOHOT0 MaTepuasa
Pemenne 3aj1a4. | Pemenne mnoka3aTeNbHBIX YpaBHEHHIl METOJOM YpaBHUBaHUs IIOKa3aTeneil u
[TokazatenbHas GYHKUUS | METOIOM BBEJICHHS HOBOU MEpEeMEHHOM. PellieHne moka3arenbHbIX HEPABEHCTB
KonrtpomnsHas padora 2
BHeayautopHasi camocrositeibHas padora cryaeHTtoB Nel(: « Pemenue 9
NOKA3aTeJbHbIX yPABHECHUH H HEPABEHCTBY.
Paznen 11. Jlorapudmpl 28
Jlorapngmuyeckas
bynkuns OK-01, OK-02,
Tema 11.1 ConepxaHue yueOHOro MaTepuana OK-03, OK-04,
Jlorapudm yucia. | Jlorapudm uncna. JlecaTHUHBINA U HaTypalbHBIN JIorapu(MBbl, YUCIIO € OK-05, OK-07
JlecATHYHbIH 1 | KoMOMHUPOBAaHHOE 3aHATHE
HaTypaJbHBIN JOrapuQMsl, 4

YHuCJIo €




Tema 11.2 Copepkanue yueOHOTO MaTepralia

Cgoiicta  norapumo. | Coiictsa siorapugmos. Oneparust JorapupMUPOBAHHS.

Onepanus KomOunupoBanHoe 3aHsTre 4

JorapupMUpPOBaHUS

Tema 11.3 Conepkanue yaeOHOT0O MaTepralia

Jlorapudmuueckas Jlorapudmuueckasi QyHKIUS U €€ CBOWCTBA

(GyHKIMS, ee CBOICTBa Komb6unmnpoBanHoe 3ansTHe 4

Tema 11.4 Coneprxanne yueOHOro MaTepuaa

Pemenue [lonartne morapudmuyeckoro ypaBHeHUs. Omepamusi TMOTCHIUPOBaHHUS. 1pu

MoraprupMIIeCKIX OCHOBHBIX METOJ[a PEIICHUS JIOTapUPMUUYECKUX YpaBHEHUU: (PYHKIIMOHAIHHO-

YPaBHEHUH U HEPABEHCTB | rpadyuyeckiii, METOX MOTCHUMPOBAHMS, METOJ BBEICHHS HOBOH MEPEMEHHOIL.
Jlorapudmuueckrue HepaBeHCTBA 8
Komb6unmnpoBanHoe 3aHsTHe

Tema 11.5 Coneprxanne yu4eOHOT0 MaTepuasa

Cucrembl ANTOPUTM pelIeHUs] CUCTEMBbl ypaBHEHHH. PaBHOCHIBHOCTH JIOTApHU(PMUUYCCKUX

Jorapu(PpMUIECKUX ypaBHEHU U HEPABEHCTB

YpaBHEHUU Komb6unmnpoBanHoe 3anstue 2

Tema 11.6 IIpodeccnonaIbHO-OPUEHTUPOBAHHOE coJepxanue (conepxxanue

Jlorapudmbl B MpHpoae U | NPUKJIATHOTO MOIYJIS)

TEXHHUKE [Ipumenenne norapudpma. Jlorapudmuueckas coupaib B npupone. Ee
MaTeMaTHYECKHE CBOICTBA 4
[IpakTuueckoe 3ansaTue

Tema 11.7 Copepxanue yueOHOT0o MaTeprala

Pemenue 3apad. | Jlorapudpmuueckas  ¢yHkuus.  Pemenwe — mpoctedmux — morapuMuuUecKux

Jlorapudmsl. ypaBHEHUU 2

Jlorapudmuueckas KonrtpomnbHas padora

byHKIMS BHeayauropHast CaMOCTOSITeJIbHas pabora Ne 11 «Pemienue 14
JorapupMu4ecKux ypaBHEHUH H HEPABEHCTB).

Pazgen 12. 10

MHokecTBa. DJEeMEHThI
Teopuu rpados




Tema 12.1 Copepkanue yueOHOTO MaTepralia
MHoxecTBa [Tonstue muoxectsa. [TonmMHOkecTBO. Oniepaiii ¢ MHOKECTBAMU
KoMOuHMpOBaHHOE 3aHITHE 2
Tema 12.2 IIpo¢eccuoHa/ILHO-OPHEHTUPOBAHHOE cojiep;KaHue (conepkanue
Onepanuy ¢ MHOXECTBaMH | PUKJIAJHOTO MOJYJIs1)
Onepanuu ¢ MHOXKecTBaMH. PellieHne npukiaaHbixX 3a1a4
[IpakTnueckoe 3aHsTHE 2
Tema 12.3 Coneprxanue yuyeOHOro MaTepuaa
I'pader [Tonstue rpada. Csi3HbIM rpad, aepeBo, HUKI Irpad Ha INIOCKOCTH
I[IpakTuueckas paborta 4
Tema 12.4 Coneprxanne yu4eOHOT0 MaTepuasa
Pemenue 3a7a4. | Onepauu ¢ MHOXecTBaMu. ONHCAaHWE pEATBbHBIX CHUTyalldd C [OMOIIBIO
MmuosxectBa, I'padbl u ux | mHokecTB. [IpumeHeHne rpa)oB K peIIeHHIO 3314
MIPUMEHEHHE KonTponbhas pabota
BHeayautopHasi camocTosiTesibHas padora Ne 12 pemenue 3aaa4 «Onepauum ¢ 5
MHoO:kecTBamu. [IpuMenenue rpagoB K pelnieHUIo 3a1a4»
Paszmen 13. DiaeMeHTHI 26
KOMOUHATOPHUKH,
CTATHCTUKH M TEOPHH
BEPOATHOCTEM
Tema 13.1 Copepxanue yueOHOro MaTepualia
OcHoBHbIE nouATus | [lepecraHoBkH, pa3MelIeHUs, COUCTaHHUSI. OK-01, OK-02,
KOMOMHATOPHKH 4 OK-03, OK-04,
KomOunupoBaHHoOe 3aHATHE. OK-05, OK-07
Tema 13.2 ConepxaHue yueOHOro MaTepuana
CoOpiTHeE, BEPOATHOCTH | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSATHOCTH CYMMBI
coOpiTha. CnokeHHe U | coOBITHI. YCIOBHAs BEPOSITHOCTh. 3aBUCHMbIC U HE3aBHCUMBIC COOBITHS. TeopeMbl
YMHOXKEHUE BEPOSITHOCTEN | O BEPOSATHOCTHU MPOU3BENICHHSI COOBITHI.
4

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 13.3 IIpodeccuonaibHO-OpHEHTUPOBAHHOE cojlep:KaHmne (conep:xkanue
BepositHOCTB B | IPUKJIAJIHOI0 MOY.JIs1)
npodecCHOHATBHBIX OTHOCHTENbHAS YAaCTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH. CTaTHCTHYECKOE
3a1ayax omnpezeneHue BepossTHOCTU. O1eHKa BEPOSTHOCTU COOBITUS

[IpakTrueckoe 3aHsTHE
Tema 13.4 Conepkanue yaeOHOT0O MaTepualia
JuckpetHas  ciy4aiHasd | Bugsl cimywaiiHpix BenmmumH. OmpenenieHue JUCKPETHOW CIydailHOW BEMYMHBL
BEJINYMHA, 3aKOH ¢C | 3aKOH pacHpeleNeHuss IUCKPETHOW ciay4ailHOM BenuuuHbl. Ee  4ncioBble
pacnpeneneHus XapaKTePUCTUKHU

Komb6unmnpoBanHoe 3ansTHe
Tema 13.5 Coneprxanne yudeOHOT0 MaTepuaa
3agaun  mareMaTuuyeckod | Bapmanmonnerii  psn.  [lomwurom wactor w  rucrorpamMma. CraTHCTHYECKHE
CTaTUCTUKU XapaKTEePUCTUKH psiJia HAOII01aeMbIX JaHHBIX

Komb6unmnpoBanHoe 3aHsTHe
Tema 13.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJiepxaHue (conepxxanue
CocraBneHrue TaOnWI[ ¥ | NPUKJIATHOTO MOIYJIA)

AuarpaMm Ha IIPaKTHUKE

[lepBuunas oOpaboTka cTaTUCTUYECKUX AaHHBIX. ['paduueckoe nx mpeacraBieHue.
HaxoxaeHue cpeqHuX XapaKTepUCTHK, HAOIIOAaeMbIX JTaHHBIX

HpaKTI/I‘IeCKOC 3aHATUC




Tema 13.7 Conepkanue yueOHOTO MaTepralia
Perenne 3a1a4. | DneMeHTbl KOMOMHAaTOpHKH. CoObITHE, BEpOSTHOCTH COObITHA. ClOXeHue Hu
DneMeHTbI YMHOKEHHUE BEPOATHOCTEN
KOMOWHATOPUKH, KonrponsHas padora
CTaTUCTUKM U TCOPHH | BHeayAuTOpHasi camMocTosiTeJbHasi padora Nel3: pemeHne KOMOMHATOPHBIX 13
BEPOATHOCTEHN 3aaa4
Paznen 14. YpaBHenusi u 28
HepaBeHCTBa
Tema 14.1 Coneprxanne yueOHOro MaTepuasa
PaBHOCMIIBHOCTB PaBHOCWIIBHOCTE ypaBHEeHUI W HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHUM M HEPABEHCTB. | pABHOCWIIBHBIX MEPEX0Jax B YpaBHEHUSAX M HepaBeHcTBax. OOIMHME MeToJbI
OOmue MeTobI pEEHNsT | pellieHus YpaBHEHHI: MEepeXo OT paBeHCTBAa (YHKIMI K PaBEHCTBY apryMEHTOB 4
JUI. MOHOTOHHBIX (DYHKIMHA, METOJI Pa3joKEHUsI Ha MHOXKHUTEIH, METOJ BBEICHHUS
HOBOM NIEPEeMEHHOM, PYHKITMOHATbHO-TPAPUIECKUN METO/
KomOuHMpoBaHHOE 3aHATHE
Tema 14.2 Coneprxanne ydeOHOT0 MaTepuasa
I'paduaeckuit Meroz | O0mue MEeTObI PEIICHHS] HEPABEHCTB: MEPEX0/l OT CPaBHEHUS 3HAYCHUH (DYHKITHI OK-01, OK-02,
peuieHus YPaBHEHMH, | K CPaBHEGHUIO 3HAYCHHWW apryMEHTOB [UIS MOHOTOHHBIX (YHKIHHA, METO OK-03, OK-04,
HEPaBEHCTB MHTEPBAJIOB, (PyHKIHOHAIBHO-Tpaduueckuii metol. ['paduyeckuii Meron pemieHUs OK-05, OK-06,
ypaBHEHUI U HEPABEHCTB 4 OK-07
KoMmOuHHMpOBaHHOE 3aHATHE IIK...
Tema 14.3 Copepxanue yueOHOro MaTepualia
VYpaBHenus u HepaBeHCTBa | Onpenenenue Moayis. Packpeitue Monynsa mno ompezneneHuto. Ilpocreiimive
C MOAyJIEM YpaBHEHUS M HEPABEHCTBA C MoayieM. [IpumeHenne paBHOCUIIBHBIX MEPEXOJIOB B
OIIpEAEIEHHBIX TUMAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KomOunupoBaHHoe 3aHsATHE
Tema 14.4 ConepxaHue yueOHOro MaTepuana
VYpaBHeHUs ¥ HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMmeTrpoM. [IpocTeiinie ypaBHeHHs 1 HEPAaBEHCTBA C TapaMeTPOM
C mapaMeTpaMHu KomOunupoBaHHoe 3aHsTHE 6

Tema 14.5

IIpodeccHoHATHHO-OPHEHTHPOBAHHOE coJiep:KaHue (conepxanue




CocraBicHue Hu PCUHICHUC | MPUKJIATAHOI0 MOL[y.J'IH)

HpO(beCCI/IOHaJIbHBIX 3a1a4 | PemeHue TEKCTOBBIX 3a7a4 HpO(i)CCCI/IOHaJIBHOI‘O COoACPKaHUA

C TIOMOIIIBIO YpaBHEHUM [IpakTudeckue 3aHATHS 8

Tema 14.6 Conepkanue yaeOHOTO MaTepralia

Pemenne 3aga4. | OOmuMe METoAbl PEIIECHUsl YpaBHEHUN. YPaBHEHMsI U HEPABEHCTBA C MOJYJIEM U C

VpaBHEHUS U HEPABEHCTBA | mapaMeTpaMu
[IpakTnueckoe 3aHsTHE 2
BueaynutopHasi camocrtosiTe/ibHasi pabora Nel4 pemenue 3aga4y «YpaBHeHUs 14
U HEpPaBEeHCTBa»

IIpomexyrounas arrecranus (Jk3ameH)

Bcero: ‘ 309

Ilo xascooti meme onucvleaemcs cooepiicanue yiebHo2o mMamepuana (8 OUOAKMUYECKUX eOUHUYAx), HAUMEeHOBAHUS HeoDXOOUMbIX 1aOOPAMOPHbIX,
npakxmuyeckux u unwlx 3auamuil. Obvem uacos onpedensemcs no Kaxcoou nozuyuu cmoaoya 3.

*IIpogheccuonanvHo-opuenmuposannoe cooepoiicanue Mmodxcem Oblmb pacnpedeieHo No pazoeram (memam) ulu CKOHYEHMpUposaHo 6 paszodeie
Ilpuknaonou mooyne



3. YCIIOBUA PEAJIM3ALIMU ITIPOI'PAMMBI YYEEHOU JJUCLIUITIMHBI
3.1. TpeOboBaHus1 K MaTepPHAJILHO-TEXHHYECKOMY 00ecleYeHH IO
Peanu3zanus nporpaMMel y4eOHOM TUCIMITIMHBI TpeOyeT Hanuuyus yuyeOHoro kabunera  «MaTemaTukay

O6opynoBanne yyeOHOro KaOuHeTa:

PabGouee mecto mpemnoaBarers:

- Jlocka

- Cton mpenoaBaresns

- Crym.

- CeKUMOHHBIH mIKad st XpaHEHHsI HATJISAHBIX TIOCOOMIA U TUIaKTUYECKOTO MaTepHara.
- Cronbl 1J1 00y4Jaromuxcst

- Crynbs s o0yvaronmxcs

- Mozaenu MHOTrOrpaHHUKOB

- Tpancnoptup

- TpeyronsHux

TexHUYECKHE CPEACTBA OOYUECHUS:

- TeneBusop

CpencrBa 00VUYEHHUS:

- KommuiekT yueOHO-METOIUYECKUX TTOCOOUH I MperoAaBaTets ¥ il 00y4Jaromuxcs
- KoMmiekT KOHTpOJBHBIX padoT

- KommuiekT kaprodek-3aaHuil 1o TeMam

- KoMmaekT TecToB mo TeMam

- KoMIUTIEKT MHIUBUyaIbHBIX 3aJJaHUM 110 TEMam

- JInpakTryeckuii MaTeprail no MaTeMaTHuKe

- Tabnuupl o reomeTpun

3.2. UudopmanuonHoe odecneyeHne 00yueHus
OCHOBHbBIE UICTOYHUKH:

1.
2.

Bammakos M., MaremaTtuka. YueOuuk. — M.: Axagemus, 2021.
bammMakos M.U. Marematnka. 3amagauk. — M.: Akagemus, 2021.

ﬂOHOJ’IHI/ITCHBHHC NCTOYHUKH:

1.

2.

b

Mopnkosuu A.I'. MaTtemaTuka: anredpa 1 Hadaina MmaTematudeckoro ananusa. 10 kmacc. Yacts 1. — M.:
Muemo3suHa, 2021.(3J1eKTpOHHBIN yUeOHUK)

MopnkoBuu A.I'. Maremaruka: anreOpa U Hayajga MaTeMaTudeckoro ananusa. 10 kmacc. Yacts 2. — M.:
MuemosuHa, 2021. (351eKTpOHHBIN YU4ECOHHK)

. MopnkoBuu A.I". Maremaruka: anreOpa 1 Hadajga MareMarndeckoro aHaimsa. 11 kmacc. Yacts 1. — M.:

MuemosuHa, 2021. (351eKTpOHHBIN YU4ECOHHK)

MopnkoBuu A.I'. Maremaruka: anreOpa U Hayajga MmaTeMaTudeckoro ananumsa. 11 kmacc. Yacts 2. — M.:
Muemosuna, 2021. (31eKTpOHHBIN Y4eOHUK)

[Toropenos A.B. reomerpus 10-11 knacc. — M.: I[IpocBemienue, 2021. (31eKTpOHHBIN Y4EOHUK)
Atanacsan JI.C., byryzoB B.®., Kamomues C.b. u gp. l'eomerpusa. 10-11 kmacc. — M.,
2021.(31meKTpOHHBIN y4eOHUK)

. Mopakosuu A.I'., CemenoB I1.B. Maremaruka: Anre6pa u Hauajga MaTeMaTUYECKOro aHanu3a. ba3oBblii

ypoBeHb. 10 -11 knacc. Yacts 1. — M.: Muemo3una, 2021. (351eKTpOHHBIN Y4EOHUK)

. Mopakosuu A.I'., Cemenos [1.B. Maremaruka: AnreOpa u Hauasia MaTeMaTHYECKOTo aHan3a. ba3oBblit

ypoBeHb. 10 -11 knacc. Yacts 2. — M.: Muemo3uHa, 2021. (31eKTpOHHBIN Y4EOHUK)

HHuTepHeT-pecypcesl:
http://sbiryukova.narod.ru .KpaTkas HCTOpHs MaTeMaTHKHU: ¢ APEBHUX BpeMeH A0 31noxu Bo3poxaenus. [lopTpersl

u 6uorpaduun. CoOBITHS U OTKPBITHS;
http://eqworld.ipmnet.ru/indexr.htm — Mup MaTemMaTu4eckux ypaBHeHUH. HpopMaius o peleHusx pa3inyHbIX

KJIACCOB aNre0panvecKux, MHTErpaabHbIX, PYHKIMOHANBHBIX U IPYTUX MaTeMaTH4YeCKUX ypaBHeHUH. Talnu1iel
TOYHBIX perieHni. Onrcanue METOI0B PeleHHs ypaBHEHUN. DJIeKTpOHHAas OMOINOoTeKa;
http://wwwkvant.infohttp://kvant.mccme.ru .O6pa3zoBaTenbHbIIl MATEMAaTUYECKUNA CANT;

http://www.math.ru Marepuaisl mo marematuke B EquHON Komekuu udpoBbIX 00pa3oBaTeIbHBIX PeCypCOB.




4. Konmpons u oyenka pe3ynbmamoeg 0ce0eHus 00uieo0pazoeamenbHoll OUCYUNTUHbL

KoHTpoib M oOLeHKa pe3yabTaTOB OCBOEHUS 00I1€00pa30BaTeIbHON JUCHUIUIMHBI PACKPBIBAIOTCA 4Yepes3
IMCUUIUIMHAPHBIE Pe3yJIbTaThl, HAPaBJIeHHbIC HA (POPMHUPOBAHKUE OOIIMUX U TPOPECCHOHATBHBIX KOMIIETCHIIHH 1O

pasziesiaM U TeMaM coJiep KaHusl yueOHOro MaTepuara.

Oo6mas/npodeccnonanbHas Pa3znen/Tema Tun oeHoYHbIX
KOMIIETeHIUs MepOoNpPHATHS
OK 01. Beibupats criocoObl P 1, Temal.1, 1.2, 1.3 T-0/c* 1.4, 1.5, 1.6 TectupoBanue
pelIeHus 3a1a4 P2, Temnr 2.1,2.2,2.3,2.4,2.5 IT-o/c, 2.6 VCTHBIIT opoc
npodecCcHOHANBHOM P3, Tempr 3.1, 3.2, 3.3 [-o/c, 3.4 MaremarHdecKuii
JCATEIHHOCTH TIPHMCHHTEITHHO P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11- HKTAHT
o/c, 4.8,4.9,4.10,4.11
K pa3JIMYHbIM KOHTCKCTaM P 5’ TeMbl 51’ 52 I/IHI[I/IBI/II[yaHI)HaSI
P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [I. | SAMOCTOsTeNbHAs paboTa
olc, 6.8, 6.9, 6.10 TT-o/c, 6.11 Hpencrasnenne
pE3yJIbTaTOB

P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,

MPAKTUYECKUX paboT
3anuTa TBOPYECKHUX
pabot

3aniuTa UHANBUAYATbHBIX
MIPOEKTOB

KonTponbhas pabota

11.5,11.6 TT-o/c, 11.7 Brmonnenne

P 12, Temsr 12.1, 122, 12.3, 12.4 IKSAMCHATIMOHHBIX

P 13, Temnt 13.1, 13.2, 13.3, 13.4, 13.5 TI- SAIAHIH

o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6
OK 02. Ucmonp3oBaTh P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBaHue
COBPEMEHHBIE CPEJICTBA OUCKA, P2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-0/c, 2.6 VYcrHblit onpoc
aHaJlM3a U UHTEPIIpEeTaluu P3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4 Marematuyeckuit
nHpopMALIH, P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11- MKTAHT

o/c,4.8,4.9,4.10,4.11
nH(OPMaLIMOHHbIE TEXHOJIOTUN P 5, Temb: 5.1, 5.2 NuauBuayanbHast
JUIS BBITIOJIHEHUS 3a7a4 P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TI- camocTosTelbHasg paboTa
npodeCCHOHAIBHON o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 [IpencraBnenue
JesITeNbHOCTU pe3yNbTaToB

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-
o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 T1-

MPaKTUYECKUX paboT
3anura TBOPYECKUX
pabor

3amuTa UHAUBUAYAIbHbIX
IIPOEKTOB

Kontponbnas pabota
Breimonnenue
9K3aMEHAIlMOHHBIX
3aJaHu M

*Mpogheccuonanvroe-opuenmuposantoe cooepicanue




o/c, 14.6

OK 03. ITnanuposats u
peann30BbIBATh COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE PAa3BUTHE,
NpEANPUHUMATEIBCKYIO
JESATEILHOCTD B
npodeccuoHaIbHOH cdepe,
UCII0JIb30BATh 3HAHUSI 10
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX
CHUTYaIUSIX

P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-
o/c,4.8,4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,

TectupoBanue

VYerHbIM onpoc
MaremaTnyeckuii
JUKTAHT
NunuBuayanbHas
camocTosTeNIbHas paboTa
IIpencraBienue
pE3yJIbTaTOB
IIPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabot

3amuTa UHAUBU Ty AJIbHBIX
IIPOEKTOB

KonTponbnas pabota

11.5, 11.6 TI-o/c, 11.7 BrmonteHne
P 12, Temsr 12.1, 122, 12.3, 12.4 JHIAMCHAIHOMHbIX
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5 T1- SaiaHuH
o/c, 13.6
P 14, Tems 14.1, 14.2, 14.3, 14.4, 14.5 TI-
o/c, 14.6
OK 04. 3ddexTuBHO P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue
B3aMMoieiicTBOBATh 1 pabotars B | P 2, Temsr 2.1,2.2,2.3,2.4, 2.5 IT-o/c, 2.6 VYerHbI onpoc
KOJJICKTHBE W KOMAH/IE P3, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 MareMaTHYeCKHi
P 4, Temnr 4.1, 42, 4.3, 4.4, 4.5, 4.6, 4.7 T1-
olc, 4.8, 4.9, 4.10, 4.11 JMICTaHT
PS5, Temsi 5.1,5.2 MupuBrayaeHas
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1- caMocToATeNbHas paboTa
o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 IpencTapnenne
pe3yAbTAaTOB

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Tems 11.1, 11.2, 11.3 IT-0/c, 11.4,

NPaKTUYECKUX padoT
3amuTa TBOPYECKUX
pabor

3aniuTa UHANBUAYATbHBIX
MIPOCKTOB

KontpomnbHas pabora

11.5, 11.6 [T-o/c, 11.7 Brmoserme

P 12, Temnt 12.1,12.2,12.3, 12.4 JHCAMCHAIHOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 II- SaAatim

o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6
OK 05. OcymectBnsats yctHytou | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6 TectupoBanue
NUCEMEHHYI0 KOMMYHUKanuio Ha | P 2, Temsr 2.1,2.2,2.3,2.4, 2.5 [1-0/c, 2.6 YcTHBIN onpoc
rOCYJTapCTBEHHOM SI3bIKE P3, Tempt 3.1, 3.2, 3.3 I-o/c, 3.4 MaremaTnueckuii
Poccuiickoii Deepari ¢ P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I- HKTAHT

o/c, 4.8,4.9,4.10, 4.11
y4ETOM OCOOEHHOCTEH P 5, Tembi 5.1, 5.2 WunuBuyanbHas
COLIMAJIBHOTO U KYJBTYPHOTO P1,Temal.l, 12,13 M-o/c, 1.4, 15, 1.6 caMoCTOsITeNIbHAs paboTa
KOHTEKCTa P2, Temni 2.1,2.2,2.3,2.4,2.5 IT-o/c, 2.6 Ipencrasnenne

P 3, Temsn 3.1, 3.2, 3.3 [T-o/c, 3.4 pe3yNbTaToB

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 II-
o/c, 4.8,4.9,4.10,4.11

MMPAKTUYCCKUX pa60T




P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temwsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TT-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TI-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-
o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 I1I-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TI-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-
o/c, 14.6

3amuTa TBOPUYECKUX
pabor

3anuTa UHANBUAYJIBHBIX
IIPOEKTOB

Kontponsnas padora
Beinosinenue
9K3aMEHALMOHHBIX
3a/laHAN

OK 06. ITposiBasiTh TpaxkJaHCKO-
MaTPUOTHUYECKYIO MMO3ULIUIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE
TPaULIUOHHBIX
o0I11eueI0BEYECKUX IEHHOCTEMH, B
TOM YHCJIE C yUYETOM
rapMOHHU3aLUU
MEXHAIMOHAIbHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTaHAPTHI
AHTUKOPPYILIMOHHOTO TTOBEICHUS

P1,Temal.l, 1.2, 1.311-0/c, 1.4, 1.5, 1.6
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-

o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

TectupoBanue

VYcTHbli onpoc
MaremaTudeckuii
JUKTAHT
NunuBuayanbHas
CaMOCTOsITeNIbHAs paboTa
[IpencraBnenue
pEe3yIbTATOB
MPaKTUYECKUX paboT
3ammuTa TBOPYECKUX
pabort

3amuTa MHAUBUTY alTbHBIX

IIPOCKTOB
KonTponbHas padoTa
Brinonsenue
AK3aMEHAIMOHHBIX
3aJaHui
OK 07. CogneiicTBOBaTH P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue
COXPaHEHHUIO OKPYKaomIeil P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 VCTHEIH ompoc
CPEIIbI, PECYPCOCOEPEKEHHIO, P3, Tempt 3.1, 3.2, 3.3 I-o/c, 3.4 MaTeMaTHIecKHit
N — P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1- HKTAHT
o/c,4.8,4.9,4.10,4.11
W3MEHEHHWH KJIMMaTa, PHHIIUTIBI P 5, Temsi 5.1,5.2 WuuBuayanbpHas
OepeKIIMBOTr0 MPOU3BOJCTBA, P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TI- camocTosiTeNbHas paboTa
3¢ deKTUBHO AeCTBOBATH B o/c, 6.8, 6.9, 6.10 T-o/c, 6.11 [TpencraBnenue
Ype3BbIYAHHBIX CUTYAIUSIX pe3yIbTaToB

P7, Temrsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

MPAKTUYCCKUX pa60T
33.IJ_II/ITa TBOPUYCCKHUX




P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TI-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-
o/c, 14.6

pabor

3amuTa MHAUBHTY ATbHBIX
MIPOEKTOB

Kontponsnas padora
Brinmonnenue
AK3aMEHAIMOHHBIX
3aJlaHu i

IIKs...

5 TIK ykaseBawnTCad B COOTBeTCTBMM Cc ®T'OC CIO peanmmsyeMom npobeccum / COeumajibHOCTU
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COAEPXAHME

PesynbraTsl 00yuenus, pernmamentupoBanabie PI'OC COO ¢ yaerom @I'OC CIIO
@DOH/I OIIEHOYHBIX CPEJICTB ISl BXOJHOT'O KOHTPOJIS

@DOH/I OIICHOYHBIX CPEJICTB IS TEKYIIETO KOHTPOJIS

@DOH/]1 OLIEHOYHBIX CPEJICTB AJIsl PyOEeKHOro KOHTpOoIs (1o uroram 3.1 —3.4)

@DOHJ1 OLIEHOYHBIX CPEJICTB JJIsi IPOMEXYTOUHOM arTecTaluu (IK3aMeH)






1. Pe3ynomamut 006yuenus, pecnamenmuposanusvie @I0OC COO c yuemom ®I'OC CIIO

JAucnunjanHapHblie (IpeaMeTHbIE) Pe3YJbTAThI OTPAKAIOT :

— Buagenne Meronamm J10Ka3arenbCTB, AITOPUTMAMHU pPEIICHUs 337ad; YMEHHE
dbopMynaHpOBaTh  ONpENENIeHUs,, AKCHOMBI W  TEOpPEeMbl, MPHUMEHSATh WX, TMPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

— VYMeHue omnepupoBaTh MOHSATUSIMM: CTENEHb 4YHUCIA, Jorapudm uucia; yMeHue
BBITMIOJIHATh BBIYKMCIICHHE 3HAUYEHUH W TNpeoOpa3oBaHMsS BBIPAKEHUH CO CTENCHAMHU H
norapupmamu, npeoOpa3oBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKEHUN;

— VYMmeHue  onepupoBaTb  MOHSATHSMH:  palMOHAIbHbIE,  HPPALUOHAIBHBIE,
MOKa3aTebHbIe, CTENEeHHbIC, JIOTapU(PMHUYECKHE, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

— YMeHue onepupoBarh MOHATUSAMU: (PYHKILIHS, HENpepbIBHAS (PyHKLMS, POU3BOIHAS,
nepBooOpasHas, OIpPENeNeHHbI HMHTErpajl; YMEHUE HaXOAWTh IPOU3BOAHBIE AJIEMEHTapHbBIX
(GyHKIUH, UCIIONIB3YS CIPAaBOYHbIE MAaTE€pPHAJIbl; UCCIEA0BATh B MPOCTEUIINX CiIydasiX (YHKIIHH
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE M HAMMEHbIIME 3HAueHUs (QYHKUMHA; CTPOUTH
rpadyKy MHOTOYWIEHOB C UCIOJB30BAaHUEM amapara MaTeMaTHYeCKOro aHajau3a; MPUMEHSThH
MIPOM3BOJIHYIO IIPU PEISHNUH 33/1a4 Ha JBUKEHHE; pelIaTh MPaKTUKO-OPUEHTHPOBAHHbBIE 3a/1a4H
Ha HauOoJIbIINE U HaMMEHBIIINE 3HaUeHUs, Ha HaX0XK/IeHUE MyTH, CKOPOCTH U YCKOPEHHUS;

— YMeHue onepupoBaTh NOHATUAMU: palliOHaIbHAasl GYHKIIHS, OKa3aTelbHas QyHKIUs,
CTeNeHHas (YHKIMs, Jorapupmuueckas QyHKIMs, TPUTOHOMETpUYeckre (YHKIMH, 0OpaTHbIE
GYHKIMM; yMEHHE CTpOUTh TpadUKM HU3YYEHHBIX (YHKIMHA, HCIONb30BaTh TpaduKd Mpu
M3Y4YEHHH MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIIeHUH 3a/1ad U3 IPYTHX y4eOHBIX MPEeIMETOB U
3aJa4 U3 peaybHOM *KU3HU; BEIPAXKaTh (POPMYIaMU 3aBUCUMOCTH MEX]ly BETUUNHAMM;

— YMeHue pemath TEKCTOBBIE 3a/1a4ul PA3HbBIX THIOB (B TOM YUCIIE HA MPOLEHTHI, 10JIU U
YacTH, Ha JBI)KEHHE, paboTy, CTOMMOCTb TOBapoOB U YCIyTr, HAJIOTH, 3aJadyd M3 OOJIaCTH
YIOpaBJICHUS JIMYHBIMM U CEeMEHHbIMM (MHAHCAMM); COCTAaBJIATh BBIPAXKEHMS, YPABHEHUS,
HEpaBEHCTBA M HMX CHUCTEMBl IO YCIOBHMIO 3aJaud, MCCIENOBaTh IOJIY4YEHHOE pEUICHHE U
OLIEHUBATh MIPABJIONOA00HOCTD PE3YJIbTATOB;

— YMeHue onepupoBath MOHATUAMU: cpeiHee apu(MeTHUecKoe, MeluaHa, HanboJblee
U HauMeHblllee 3HAa4YeHUs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro Halbopa;
yYMEHHE U3BJEKaTh, WHTEPIPETUPOBATH HH(OpMAIMIO, IPEJICTABICHHYI0 B TaOnMLaX, Ha
auarpammax, TIpaukax, OTpaXarollyl0 CBONCTBA peajbHBbIX IPOLECCOB U  SBJICHUIL;
IPEJCTaBIATh MH(POPMALMIO C MOMOIIBIO TAOJIUIl U AMArpaMM; UCCIEI0BaTh CTATUCTHYECKHUE
JIAHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'paueCKUX METOOB U 3JIEKTPOHHBIX CPEJICTB;

— VYMeHHMe oOmnepupoBaTh IMOHATUSAMH: CIy4alHBIH ONBIT M cllyyailHoe coObITHE,
BEPOSATHOCTh CIIy4alfHOTO COOBITHS; yYMEHHE BBIYMCIATH BEPOSATHOCTb C HCIOJIb30BAHUEM
rpadMuecKuX METOJOB; IPUMEHATh (OPMYJIBI CIOXKEHUS M YMHOXEHUS BEpOSTHOCTEH,
KOMOUHATOpHbIE (akThl U (GOPMYJIbI MPU PELICHUU 33/1a4; OLEHUBATh BEPOSATHOCTH PeasIbHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4aifHbIMH BEJTMUMHAMU; YMEHUE IPUBOJAUTH IPUMEPHI TPOSBICHUS
3aKOHa OOJIBIIMX YHMCEN B IPUPOJIHBIX U OOIECTBEHHBIX SBICHUSAX;

— VYMeHue onepupoBaTh MOHATHSAMM: TOYKa, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
NBYTPaHHBIA yTOJ, CKPEUIMBAIOUIMECS MPSAMBIE, MAPAJUIENbHOCTh U MEPHEHIUKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEH, Yrojd MEXIy NPSIMBIMH, YrOJd MEXIy NPSMOW M IUIOCKOCTBIO, YTOJ
MEXAY IUIOCKOCTSIMH, PacCTOSHUE OT TOYKHM [0 IIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH,
paccTosiHue MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IPU PEIICHUHU 3a/ad H3Yy4YECHHBIE
(baxTBl ¥ TEOpEMBbI IUIAHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MUPA;



— YMeHHe onepupoBaTh IMOHATHSMH: MHOIOI'DAaHHUK, CEYEHHWE MHOIOTpaHHUKa, KyoO,
napajiesienunes, npusMa, nupamuaa, GuUrypa ¥ NOBEPXHOCTh BpAICHUS, IWIMHAP, KOHYC,
map, cdepa, cedeHusi (pUTypsl BpalleHuUs, TIOCKOCTh, Kacaromascs chepbl, IUINHAPa, KOHYyCa,
IUIOIIA/b TIOBEPXHOCTH MHPaMHU/IbI, TPU3MBI, KOHYyCa, MIMHApPA, IIOMaas chepbl, 00beM KyOa,
IIPSIMOYTOJIBHOIO TMapaljIesIeuIeaa, MUPaMHIbl, IPU3MBbl, LUIMHIPA, KOHYycCa, 11apa; YMEHHUE
n300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BpAIICHUS, UX CEYEHHUS OT PYKH, C IOMOIIBIO
YEpTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHME paclo3HaBaTb CHUMMETPHUIO B
[IPOCTPAHCTBE; YMEHUE PAacIO3HABaTh IPAaBUIIbHbIE MHOTOIPAHHUKH;

— YMeHue onepupoBaTh MOHATHSIMHU: IBIKEHHE B IMPOCTPAHCTBE, MOJIO00HBIE (DUTYPHI B
MIPOCTPAHCTBE; HCIOIB30BATh OTHOMICHHE IUIOMIA/JEH MOBEPXHOCTEH M 00BEMOB IMOIOOHBIX
¢buryp npu penieHnu 3aaad;

— YMeHue BbIYUCIATH I'€OMETPUUYECKUE BEJIIMYMHBI (IUIMHA, YroJl, IJIOLadb, OObEM,
IJIOLIa/1b TIOBEPXHOCTH ), UCTIONIB3YSl U3YUEHHbIE (POPMYJIIBI U METO/IBI;

— YMeHue onepupoBaTh NOHATUSIMU: IPSIMOYTOJIbHAS CHCTEMa KOOPJIMHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPJIMHATHl BEKTOpA, CKAJSPHOE IPOU3BEIEHHUE, YroJl MEXIY BEKTOpamu,
CyMMa BEKTOpOB, IIPOM3BEJICHIE BEKTOPA HA YHMCIIO; HAXOAUTh C MOMOLIBIO0 U3YUYEHHBIX (GOpMYIT
KOOPJIMHATHI CEPENHBI OTPE3Ka, PACCTOSTHUE MEKAY ABYMsSI TOUKAMU;

— VYMeHue BHIOWpATh TONXOMANIMNA W3YyYCHHBIH METOJ JUIsl DEIICHUS 3aJayH,
pacrmo3HaBaThb MaTeMaTuyeckue (akTbl W MaTeMaTHYeCKHEe MOJEIW B NPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUAX, B HCKYCCTBE; yMEHHE IPUBOJUTH MPHUMEPhl MaTeMaTUYECKHX
OTKPBITHH POCCUIICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH.

— YMeHHe OomepupoBaTh MOHATUSIMH: OIpPEJEICHHEe, aKCHOMa, TeopeMma, CIEACTBUE,
CBOICTBO, MPU3HAK, JJOKA3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKHU; yMEHHE (HOPMYINPOBAThH
oOpaTHOE ¥ TMPOTHUBOIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
WCIIOJBb30BATh METOJ MAaTeMAaTH4YE€CKOW WMHIYKUWHU; MPOBOJIWUTH JOKA3aTEIbHBIE PACCYKICHUS
IIPU PELICHNUH 3a/1a4, OLICHUBATh JJOTMYECKYIO TPABUIILHOCTh PACCYKICHUN;

— VYMeHue onepupoBaTh MNOHATHUSIMH: MHOXXECTBO, IOJMHOKECTBO, ONEpALMU HaJ
MHOXECTBAMH; YMEHHE HCIIOIb30BATh TEOPETHMKO-MHOKECTBEHHBIM ammapar Juisi ONHMCAHUS
peaNIbHBIX IMPOLIECCOB W SIBIIGHUM, W MPHU PEIICHWU 3a]ad, B TOM YHUCIIE U3 JIPYTHX Y4eOHBIX
MIPEAMETOB;

— YMeHHe omepupoBaTh MOHATUSMU: Tpad, CBA3HBIN rpad, aepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTh M ONKCHIBATh rpadbl pa3lWYHBIMU CIIOCOOAMU; HCIIOJIb30BATh
rpadbl Ipu peleHun 3a1ay;

— YMeHue CBOOOAHO OINEPUPOBATh MOHSATUSMHU: COYETAHHME, MEPECTAHOBKA, YHUCIO
COUYETaHMM, YUCIO NEpecTaHOBOK; OMHOM HpIOTOHA; yMeHHE MPUMEHSITh KOMOWHATOpHBIC
(akThl U pacCy ACHUS [Tl PEIICHUs 3a1a4;

— YMeHue onepupoBaTh MOHATUSMU: HATYpajbHOE YHUCIO, LIEJI0€ YUCIO, OCTATOK IO
MOJYJIF0, PAllMOHAIIBHOE YMCIIO, UPPALMOHAIIBHOE YHMCIO, MHOXKECTBA HATYpalbHbIX, LEJbIX,
palMOHANbHBIX, JACHCTBUTENBHBIX YMCENI; YMEHUE UCIOJIb30BaTh NPU3HAKH JIETUMOCTH,
HAaUMEHBIINKM OOIIUI JAeTUTeNh W HauMeHblllee oflee KpaTHoe, anroput™M EBkiupa mpu
pELIEHNH 3a]a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULINOHHBIMU CUCTEMAMH CUUCIICHUS;

— YMeHne cBOOOJHO ONEepupoBaTh MOHATUSAMU: CTETIEHb C IIEJIbIM MOKa3aTelleM, KOPEHb
HaTypaJbHON CTENEHHU, CTENEHb C PALMOHAIBHBIM IT0OKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
(BeleCTBEHHBIM) IOKa3aTeseM, JlorapudM 4mcia, CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJIILHOTO
4HCIIa;



— YMeHHe OmnepupoBaTh MOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE,
ypaBHEHHE, HEpaBEHCTBO, CHCTEMa YpPaBHEHHMH M HEPABEHCTB, PAaBHOCWJIBHOCTh YpPaBHEHUH,
HEPABEHCTB M CHUCTEM, palMOHAJbHbIEC, HppaLMOHAIbHbIE, I10Ka3aTEIbHbIE, CTEIECHHBIE,
norapu(MUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHMS, HEPABEHCTBA W CHUCTEMBI; YMEHHE
pemaTh yYpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C TOMOIIbIO PA3IMYHBIX IMPHEMOB; pEIIaTh
ypaBHEHHsI, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; IPUMEHITh YpaBHEHHsI, HEPABEHCTBA, UX
CUCTEMbI JJISl PELIeHMs] MaTeMaTHYeCKMX 3aJad M 3a/ad W3 pa3IMyHbIX oOlacTedl Hayku U
peaNbHOM )KU3HU;

— YMeHue cBOOOTHO OMEpUpPOBATH MOHATUSAMU: Tpaduk QyHKIUH, OOpaTHAs QYyHKIHUS,
KOMMO3UIUsl (YHKIWH, JTUHEeWHass QYHKIUS, KBaApaTU4YHAs (DYyHKIHS, CTETIEHHAs (YHKIUS C
[ENBIM TI0Ka3aTeleM, TPUTOHOMETPHYECKHEe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢byHKIMH, MOKa3aTenbHas U JorapudmMudeckas GyHKIUN; YMEHHUE CTPOUTH TpaduKu QPyHKIUH,
BBINIOJIHATH IIPe0Opa3zoBaHus rpapuKoB QyHKIUI;

YMEHHE HWCIOJb30BaTh TpapuKu (PYHKIUH TSI M3YYEeHUS TPOIIECCOB M 3aBHCUMOCTEH
IpH PEIICHWH 3a/a4 W3 JAPYTHX YYeOHBIX TPEIMETOB M W3 pEeabHON KU3HH, BBIPAXXaTh
(bopMyIaMu 3aBUCUMOCTH MEX/Ty BETHUNHAMU;

yMEeHHE CBOOOTHO OIEPHPOBATH MOHATHSIMH: YETHOCTh (YHKIWH, MEPHOAUIHOCTD
(GYHKIUH, OrpaHUYEHHOCTh (YHKIUM, MOHOTOHHOCTh (YHKIUH, OSKCTpEeMyM (YHKIIHUH,
HanOoJpIllee W HAWMEHBIIEEe 3HaueHWs (YHKIMH Ha TPOMEKYTKE, YMEHHE IPOBOJUTH
uccienoBaHue pyHKINN;

YMEHHE HCIONIb30BaTh CBONCTBA M Tpaduku OGYHKIUN U1 pellieHds ypaBHEHUH,
HEpaBeHCTB M 3ajlad ¢ IapaMeTpamu; H300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXXECTBA
peLIeHUI ypaBHEHH, HEPABEHCTB U UX CUCTEM;

— YMeHHne cBOOOIHO ONepHpOBaTh NOHATUAMMU: MOCIEI0BATEIBHOCTD, apupMeTHYECKAs]
porpeccus, TeOMETpUYecKas Mporpeccus, OEeCKOHEYHO YObIBamolas TIeoMeTpUyecKast
IIpOrpeccus; yMEHHUE 3aJaBaTh MOCIEI0BATEIbHOCTH, B TOM YHCJE C MOMOLIbIO PEKYPPEHTHBIX
(opmyu;

— YMeHue onepupoBaTh MOHATHAMU: HENPEPHIBHOCTh (YHKLUH, ACUMIOTOTHI I'paduka
¢GbyHKUMHU, mepBas M BTOpas MPOU3BOJAHAS (PYHKLMU, T€OMETPUUYECKHH U (U3NYECKUN CMBICI
IIPOM3BO/IHOM, MepBOOOpa3Has, ONPEIEICHHbI HWHTErpan; yMEHHE HaXOIUThb aCHUMIITOTHI
rpadpuka (PyHKIMH; YMEHHME BBIUUCIATH IPOU3BOJHBIE CyMMbI, IPOM3BEAEHUS, YAaCTHOTO M
KOMIIO3ULIUU (PYHKIUI, HAXOUTh YPaBHEHUE KacaTeIbHON K rpapuKy (PyHKIMH;

YMEHHE HUCIOJb30BaTh MPOU3BOAHYIO IJIS UCCIENOBaHMUS (GYHKLUMH, AT HaXOXKICHUS
HAWIy4lIero peleHus B MPUKIAAHbIX, B TOM YUCIIE COLUAIbHO-3KOHOMUYECKUX U (PU3NYECKUX
3ajavax, A ONpPEIeNeHUs CKOPOCTH M YCKOPEHMsI; HaXOAMUTh IUIOIAAU U 00BbeMbl (QUIyp C
IIOMOIIBIO MHTErpajia; MpUBOAUTH MPHUMEPbl MaTeMaTHYECKOI'0 MOJAEIMPOBAHUS C IOMOIIBIO
g depeHInanbHbIX YpaBHEHHIH;

— YMeHue onepupoBaTh HOHATHSIMU: KOMIUIEKCHOE YUCIIO, CONPSKEHHbIE KOMITJIEKCHbIE
quciaa, MOAYJIb U apryMEHT KOMIUIEKCHOIO Yucia, (opMa 3amucu KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYEcKass M anrebpavyeckas); yMeTb  IPOMU3BOJUTH
apupMeTHyecKre JIeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; MPUBOAUTH IMPUMEPHI UCHOIb30BAHUS
KOMIUIEKCHBIX YHCEl;

— YMeHHue CBOOOJHO ONEpUpOBATh MOHATHAMU: cpelHee apupMeTHyecKoe, MeauaHa,
HauOoJpIllee U HaMMEHbIlIeE 3HAYEHUs, pa3Max, TUCIEPCHUs, CTaHJapTHOE OTKJIOHEHHE [UIs
OIMCAaHMs YMCIIOBBIX JAHHBIX; YMEHHME MCCIEOBaTh CTATHUCTUYECKUE JaHHBIE, B TOM YHUCIE C



NPUMEHEHHEM TpapUUECKUX METOJOB M 3JIEKTPOHHBIX CPEJICTB; rpaduyecku HCCIea0BaTh
COBMECTHBIE HAOJIOICHHUS C TIOMOIIBIO THarpaMM PacCeUBaHUs U TMHEHHON PErpeccuy;

— YMeHHne HaxoJUTh BEPOSTHOCTH COOBITHI C MCIOIb30BaHUEM IpapuuecKUX METOJIOB;
NPUMEHSATH Ul pelieHust 3a7a4d (OpMyJIbl CIOKEHHUS M YMHOXXEHUSI BEPOATHOCTEH, Gopmyity
MOJTHOW BEpOSTHOCTH, Gopmyiy bepHymmm, xkoMOuHaTOpHBIE (AaKTHl M (HOPMYJIIBI; OLIEHUBATH
BEPOSATHOCTH pealibHBIX COOBITHI; YMEHHE OINEpUPOBATh MOHATUSAMU: CIydaiiHas BEIWYMHA,
pacmpezeneHie BEpOATHOCTEH, MaTeMaTHYeCKOe OXKHIAHUe, IUCHEepCHs U CTaHAapTHOE
OTKJIOHEHHE CIy4YallHOW BENWYHMHBI, (DYHKIMW PACHpPEACICHUS W IUIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOr0 M HOPMAIIBHOTO PACIPECNICHHIA; YMEHUE UCIIOIh30BATh CBOWCTBA M3YYEHHBIX
pacrpenesieHuil JUIsi pelieHus 3a/a4; 3HAKOMCTBO C TIOHSTHSMHU: 3aKOH OOJIBIIMX YHCET,
METOZBI BBIOOPOYHBIX HCCJICIOBAHWN; YMEHHE NPUBOAUTH IPHUMEPHI TMPOSBICHHS 3aKOHA
OO0JIBIINX YHCEN B IPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSAX;

— VYmeHuwe CBOOOJHO ONEPUPOBATh TMOHATHAMH: TOYKA, TIpsAMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMM Yroj, JBYIPaHHBIA yTOJ, TPEXTPaHHBIM yroJI,
nepeceKaroIuecs, MapaulelbHble ¥ CKPEIIMBAIOUIMECS IpsAMble, MapajUIeIbHOCTh H
MEPIEHANKYIIPHOCTh TPSMBIX M TUIOCKOCTEH, Yrod MEXAY HPSIMBIMH, YTOJI MEXKAY MPSIMOU H
TUIOCKOCTBIO, YTOJl MEKAY IUIOCKOCTSIMH; YMEHHE WCIIONb30BaTh IPH PEIICHUH 3a/1ad4
u3ydeHHbIe (PAKTBI M TEOpPEeMbl IUTAHUMETPUH; yMEHHE OIICHUBATh pa3Mephl OOBEKTOB B
OKpY)KalolleM MHpPE; yMEHHE OIlEepPHpOBaTh TOHATHSIMH: MHOTOTPAaHHUK, CCUCHHE
MHOTOTpaHHHUKA, TPABWIGHBI MHOTOTPAaHHUK, TpPU3Ma, NHUpamuna, QUrypa W IMOBEPXHOCTH
BpalleHus, IWIMHAP, KOHYyC, Imap, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHUS KOHyca |
IUTMH]IpA, Tapajie]bHble OCH WM OCHOBAaHMIO, CEYEHHE MIapa, IUIOCKOCTh, Kacaromascs
cheprl, TWIMHApPA, KOHyCa, YMEHHE CTPOUTh CEYCHHWE MHOTOTPaHHHKA, W300paxarh
MHOTOTPaHHUKH, (UTYPHl M MOBEPXHOCTH BPAILCHUS, X CEYCHHUS, B TOM YHCIIC C ITOMOIIBIO
ANIEKTPOHHBIX CPEJICTB; YMEHHE ITPUMEHSATH CBOICTBA T€OMETPHUYECKUX (PUTYD, CAMOCTOATEILHO
(bopMyITUpOBATh ONpENeIeHUS HU3y4YaeMbIX (QUryp, BBIJBHraTh THUIOTE3Bl O CBOWCTBAX U
IpU3HAKaX FeOMETPUYECKUX (GUTryp, 0OOCHOBBIBATH WIIM OIPOBEPraTh MX; YMEHHE NPOBOJUTH
K1accuukanuio  GUTYp 1O  Pa3NUYHBIM  IpPU3HAKaM, BBINOJHATE  HEOOXOIMMBIE
JOTIOJIHUTEIIbHBIE TOCTPOCHHS;

— YMeHHE CBOOOAHO ONEpHPOBATh IMOHATHIMU: IUIOMIAAb (GUTYypel, 00beM (HrypBHI,
BEIIMYMHA YIJIa, PACCTOSHME OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXIy TPSMBIMH,
paccTosiHUEe MEXAY IUIOCKOCTSMHM, IUIOMAnb cephl, IUIOMIaab ITOBEPXHOCTH IMHPaMHIbI,
IpU3MBI, KOHYCAa, LWIMHAPA, 00beM Ky0a, MPSMOYTOJBHOIO MapajulesIeHHIe/a, MHPaMUIBbL,
IPU3MBI, HWIMHAPA, KOHYCA, NIapa; yMEHHE HaX0AUTh OTHOLICHHE 00beMOB MOJOOHBIX (GuUryp;

— YMeHue cBOOOJHO ONEpUPOBaTh MOHATUSAMM: JBH)KEHHUE, MapajuleibHbIN MepeHoc,
CHMMETpPHSI Ha IUIOCKOCTH M B IPOCTPAHCTBE, OBOPOT, NMPeoOpa3oBaHKue MOA00uUs, MOT00HbIE
Gurypsl; yMeHHe paclio3HaBaTh pPaBHBIC W MOJOOHBIE (DUTYpBL, B TOM 4HCIE B INPHPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BaTh I'€OMETPHUYECKHE OTHOUICHUS, HaXOIUTh
reOMETPUYECKUE BEJIMYMHBI (JUTMHA, YroJ, IJIOmaas, 00beM) MpU PEUICHUH 337a4 U3 JPYTHX
y4eOHBIX IPEAMETOB U U3 PeabHOM KHU3HH;

— YMeHue cBOOOJHO ONEpUpPOBaTh MOHATUAMU: MPSIMOYIOJbHAs CHUCTEMa KOOPIMHAT,
BEKTOp, KOOPJIMHATHI TOUKH, KOOPJIUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA Ha
YHCII0, Pa3NIoKEeHHe BEKTOpa Mo 0a3ucy, CKalspHOe NPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE,
yrojl MeX/Jy BEKTOpaMH;, yMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOX JUIs
peleHusl TeOMeTPUYEeCKUX 3aJady M 3a7ad Jpyrux Y4eOHBIX IpeIMETOB; OINEepUpOBaTh



MOHATUAMM: MaTpuua 2x2 u  3x3, OoIpeAenuTeslb MaTpHlbl, T€OMETPUUYECKHI CMBICI
OIIPENIEIIUTEIS;

— YMeHHE MOJeNUpOBaTh pEAIbHbIE CUTyallUM Ha SI3bIKE MAaTEMAaTUKH; COCTaBISATh
BBIDAKEHUS, yYpAaBHEHUS, HEPAaBEHCTBA M HX CHCTEMbl IO YCJIOBHUIO 3aJauyd, HCCIIEOBATh
IIOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM arlrapara ajreOpbl, HHTEPIPETUPOBATH 110JIyYEHHBII
pe3ysbTar; CTPOMTh MAaTEMaTHYECKHME MOJEIU C IIOMOIIBI0 TIE€OMETPUUYECKUX IOHATUH MU
BEJIMYMH, DPELIaTh CBSI3aHHbIE C HUMM IPAKTUYECKHUE 3aaud; COCTABJIATH BEPOSTHOCTHYIO
MOJIE€Tb M HHTEPHPETUPOBATh TOJYYEHHBIM pe3yJbTaT; peuiaTh MPHUKIAJHBIE 3aladyu
CpEACTBAMM MAaTEMaTHUYECKOI'O aHaliu3a, B TOM YHUCIE COLHAIbHO-3KOHOMUYECKOIO H
(U3HYECKOTO XapaKTepa;

— VYMeHue BbIOMpATh MOAXOAAUIMA METOJ Ui pEUICHHsS 3aJadd; TOHHMMAaHUE
3HaYMMOCTH MAaTEMAaTUKW B U3yYEHHH IMPHPOTHBIX W OOIIECTBEHHBIX TPOLIECCOB U SIBJICHUM;
YMEHHE Ppaclo3HaBaTh NPOSBICHHE 3aKOHOB MAaTEMaTHUKU B HCKYCCTBE, YMEHHUE MPUBOAMTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUMCKON M MUPOBOM MaTeMaTU4ECKOW HAYKH.

OK 01. BeiObupats cnocoObl pemieHHst 3aaad NpOoPECCHOHANIBHON JESITeITbHOCTU
MPUMEHUTENBHO K Pa3IMUYHbIM KOHTEKCTaM

OK 02. HMcrnonp30BaTh COBPEMEHHBIE CpPEICTBA IOMCKA, AaHAIW3a W HMHTEPIPETALUU
nHpopManuy, U1 UHPOPMAIIMOHHBIE TEXHOJOTUU JJIsl BBINOJHEHHS 337a4y MpodecCHOoHaTIbHOM
NeSITeNIbHOCTH

OK 03. [InanupoBaTh 1 peaqr30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U TMUYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO ACSITEIbHOCTh B Mpo(deccHoHambHOU cdepe, UCHOoIb30BaTh
3HAHUS [0 (PUHAHCOBOM IPaMOTHOCTHU B PAa3IMYHBIX KU3HEHHBIX CUTYALHUIX

OK 04. DddexTnBHO B3aUMOACHCTBOBATH U PAabOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05. OcymiecTBidTh YCTHYIO M MHUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCyAapCTBEHHOM
s3pike  Poccmiickoit denmepamuu ¢ y4eTOM OCOOCHHOCTEH COIMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

OK 06. IlposBasTh TIpaXkJaHCKO-MATPUOTUYECKYIO TMO3UIHI0, JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHIE Ha OCHOBE TPAJUIIMOHHBIX O0IIeY€eI0BEUECKUX [ICHHOCTEH, B TOM UUCIIe
C y4eTOM TapMOHM3AIMH MEKHALHMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIECHUH, MPUMEHATH
CTaHJIapPThl aHTUKOPPYILIMOHHOTO TIOBEICHUS

OK 07. CopuelicTBOBaTh COXpPaHEHUIO OKPYIKAIOMICH CpEIbl, PEeCypcoCcOEPEKEHHIO,
NPUMEHATh 3HaHWS 00 W3MEHEHUWU KIMMara, MNPUHIMUIBI OepexIMBOro IMPOU3BOJICTBA,
3¢ GeKTUBHO JAeMCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX



1. ®ono ouenounvix cpeocme 01 6x00H020 KORMPOJIA

Bx0/HO# KOHTPOJb COCTOMUT W3 33/IaHWH, YACTUYHO B3ATHIX U3 OTKpBITOro Oanka OI'D u
BIIP no maremaTtuke. Ha BbInosiHeHHE 3aaHUIl BXOAHOTO KOHTPOJIS AaeTcs 1 akaJeMUyecKuid
yac (45 MuHyT).

BX0HO# KOHTPOJIb COCTOUT U3 2-X YacTei: 003aTeNbHON U JOTOTHUTEIbHOM.

OOsi3aTennbHasE 4acTh COJCPXKUT 3aJaHWs MHHHUMAIBHOTO 0053aTeIhbHOTO  YPOBHS,
JOTIOJTHUTEbHAS YacTh — 00JIee CII0KHBIE 3a/IaHUs.

[Ipu BBITONTHEHUH 33a/IaHUN TPEOyeTCs MPEICTABUTh X0 PEIICHUS U YKa3aTh IMOJy4YeHHBIN
otBeT. [IpaBUIIBHO BBHIMOJTHEHHOE 3aJaHUE U3 00S3aTEIIPHON YacTH OIICHUBACTCS B OIMH Oal;
MPaBUJILHOE BBHITIOJIHEHHE 3aJaHUN JTOTIOJHUTEIFHOM YacTH OLICHWBAaeTCs 3 OayamMumian 1-2
OayyiaMu 32 YaCTUYHOE pelIeHHe.

banel, mosyueHHbIe 32 BCe BBITTOJIHEHHBIC 33JIaHUS, CYMMUPYIOTCSI.

IlIkana nepesoda 6a1106 ¢ ommemKu RO NAMUOANTLHOU cCUCHEME

Ommemkxa Yucno 6annoe,
Heo0X00umoe 011 noayueHus OmmemKu
«3» (y008.) 7-9
«4» (xopowo) 10-12
«5» (omauuno) 13-15

Oobpazoeamenvusle pe3yrvmamel, noodaexcauiue npogepke (Inemenmot):
OK 01, OK 02, OK 04, OK 05, OK 06.

3a0anusn 6xXx00H020 KOHMPOIA

Oobs3aTeabHas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLL OmMEemM U3 Uemblpex
npPeo10IHCEeHHbIX.
1. (1 6amm)Packpoiite GpopMyTy COKpAIIEHHOTO YMHOKEHHUS a2-b%:
A) a’-2ab+b%; B) (a-b)(a+b); B) a’+2ab-b%; I') (a-b)(a-b)

2. (1 6amn) ITnomanp TpeyroabHUKA BBIYUCISAETCS IO (hopMyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

103,

3. (1 6ayn) Kakoe U3 crneayronux Yucel 3aKII0UeHO MKy YHCIaMu 1748

A)0,4;B5)0,5;B)0,6; 1) 0,7




4. (1 6amn) Jlansl rpadukn ynkumii. Kakas popmyna coorBercTByeT rpaduky 3):

D - 2) | 3)

o[ 11| o[ 1 o 1

1 9
=—-x—06 _ 2
a 20 pyEE osebllg Y T T s

Ilpu évinonnenuu 3adanuii 5-8 3anuuwiume x00 pewienus u nOAYYEHHbLI OMeem.
I 11

5. (2 6amma) Beranciaure 2 5

6. (2 6anna)Pemmte ypasHenuex>-7x+10=0.Eciu ypaBHeHHnEe nMeeT Gojiee OJHOTO KOPHS,
B OTBET 3aIUIINTE MEHBIIUN U3 KOPHEH.

7. (2 6amna) Ilnomans 3emMenb KPECTHSTHCKOTO XO3SMCTBAa, OTBEACHHAS IOJ TMOCAIKY
KYCTapHUKOB W IIBETHHKOB, COCTaBIISCT 24 rampacrpeieiicHaMEeKIYHUMHA B OTHOIICHUHU 5:3.
CKOJIBKO IeKTapoB 3aHUMAIOT [IBETHUKH?

8. (2 6amma) Beicota BH mapamnenorpamma ABCD nmenut ero croporny AD Ha oTpe3ku
AH=2 u HD=32. [luaronane mnapawieaorpamma BD paBna 40. Haiinure mmomans
napasuiesiorpamma.

EOHOJIHI/ITEJIBHaﬂ 4acTb

Ilpu eévinonnenuu 3aoanusa 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOIYYEHHbLI
omeem.

9. (3 6amna) Pp16010B MPOIIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEYEHHIO PEKH, 3aTeM OpOCHIT SIKOpb, 2 yaca JIOBWII peIOy U BEpHYJICS 0OpaTHO uepe3 5 4acoB OT
Hayana myTemiectBus. Ha kakoe paccTositHHe OT MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUCHHUS
peKu paBHa 2 KM/4, a COOCTBEHHAasi CKOPOCTh JIOJKU 6 KM/4?

ITaJIOHLI OTBETOB:

Howmep
3aJaHus

OtBer b b B A 2,7 2 9 816 8




2 . @oHO oYeHOUHBIX CPEOCmE O MEKYULe20 KOHMPOJLA

Texkymuil KOHTPOJb IPOBOIATCA BO BPEMS ayJIUTOPHBIX 3aHATHHA II0 MAaTEeMaTHUKE B
COOTBETCTBUH C Y4YeOHBIM IIaHOM M paboueil mporpammbl O]l «Marematuka» 1O BCEM
pasgenam nporpamMmbl. TeKyIIMI KOHTPOJIb COCTOMT W3 JIByX 4YacTeW: TEOPETHUYECKON U
npakTuaeckoi. [Ipu sToM oOyuaroiuecs moay4yaroT ABE OTMETKU.

Teoperuueckasi yacTh MPOXOJUT B ()OPME YCTHBIX OTBETOB: OOYYAIOIIMECS BBITSATHUBAIOT
ST KapTOYEK C BOMPOCAMH, NAIOT IOJHBIA OTBET (CO CIHHCKOM BOMIPOCOB OOyYaromuecs
3HAKOMSITCS B Hayalle U3y4EHHUs pa3ziela).

Hlkana nepesoda 6ann06 6 ommemku no RAMUOANILHOU CUCHEME

Ommemka Konuuecmeo eéepnvix omeemos Ha meopemuueckue 60npocyl
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauuno) 5

3anaHusl MPaKTUYECKOW 4YacTH (KOHTPOJIbHBIE pabOThl) YACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP no marematuke.

Ha BrInonHeHne KOHTPOJIbHOM padoTHI M0 MaTeMaTuke naercs 1 akagemuyeckuit yac (45
MUHYT).

KonTponbHast paboTta cocTouT ux 2-x yactei. B mepBoif yactu mpejyiaraercst BHIIOIHUTD
4 3amaHus - BbIOpaTh NPAaBWIBHBIM OTBET W3 YEThIpeX MPEeUIOKEHHbIX. Bo BTOpol wacTu
IpeyiaraeTcs BhIMOJIHUTD 6 3a1aHUi - 0QOPMUTD XOJ PEIICHUs U 3aM1caTh OJyYEHHbIH OTBET.

3a mpaBWIBHOE BBINOJIHEHHE JIOOO0T0 33/aHus MEPBOM YacTh 00ydaroIUics MOTydaeT
onuH Oamna. [IpaBunbHOE BBHIMOJTHEHWE 3aJaHUN BTOPOW YacTH OIEHUBAeTCs 2 OaymaMu i |
0aJIoM 3a YaCTUYHOE pEelleHUE.

bannsl, moay4YeHHbIE 3a BCE BBIIIOIHECHHBIC 3a1aHUs, CYMMHPYIOTCS.

IlIkana nepesooa 6a1106 6 ommemKU O NAMUOANILHOU CUCHEME

Ommemka Yucno o6annos,
Heo0xo00umoe 01 noJay4eHus OMmMmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16




3.1 Ilpamole u narockocmu 6 RPOCMPAHCHIGe

Obpa3zosamenvhule pe3yibmanmsl, HoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):

OK 01, OK 02, OK 03, OK 05, OK 07.

TeopeTnyeckye BONIPOCHI:

1. Cdhopmymnupyiite Teopemy [Tudaropa.

2. [lepeuncnure OCHOBHbBIE PUIYpPBI B IPOCTPAHCTBE.

3. [epeuncaure ciocoOBI 3aaHUs TUIOCKOCTH.

4. [Iponomxure teopemy: «Ecmu onHa U3 JBYyX MapajUieNbHBIX MPSMBIX
MEPIEHIUKYIISIPHA TUIOCKOCTH, TO...».

5. [Iponomxure Teopemy: «Ecnu aBe mapajuienbHble IIOCKOCTH IEPECEKAOTCs
TPETBEH, TO...».

6. ChopmynupyiiTe onpeieeHue ABYTPaHOro yria.

7. ChopmynupyiiTe onpeieieHue TPEXTPaHoro yria.

8. Packpolite moHATHE «yroJI MEXKIy NPSAMBIMI.

0. [lepeuncnure B3aMMHOE PACIIONOKEHUE JBYX IPSIMBIX B IPOCTPAHCTBE

10.  Kakue npsiMble Ha3bIBAIOTCS apaJUIEIbHBIMU B IPOCTPaHCTBE?

11. Kaxne mpsiMble Ha3bIBAOTCS CKPELIUBAIOIIUMUCS B IPOCTPAHCTBE?

12. Kaxkue npsiMble Ha3bIBAOTCS NEPIEHANKYJIIPHBIMU B IPOCTPAHCTBE?

13.  Ilepeuncnure B3aMMHOE PACIOJIOKEHUE TPSIMON U IJIOCKOCTH B IPOCTPAHCTBE.

14. Packpolite nmoHsATHE «Yyroy MKy NPSAMON U IUIOCKOCTBIO».

15. Packpolite noHsATHE «HapaIEIBHOCTD MPSAMOM U TUNIOCKOCTHY.

16. Packpolite noHsATHE «HEPIEHANKYIISIPHOCTD NPSIMON U IIIIOCKOCTH.

17. [Tepeuncnure B3auMHOE PACIOI0KEHUE JBYX MJIOCKOCTEN B IPOCTPAHCTBE.

18. PackpoiiTe mOHITHE «YTOd MEXIY MIOCKOCTSIMI.

19. Packpolite noHsATHE «apATIENBHOCTD INTIOCKOCTEN.

20. PackpoiiTe noHsITHE «IEPIEHIUKYIIPHOCTD MIIOCKOCTENY.

21. Kak HaiiTu paccTossHME OT TOYKH A0 MPAMO?

22. Kaxk HaiiTu paccTossHre MeX Ty TpsSIMbIMUA?

23. Kak HaiiTu paccTossHME MEXKIY TIIOCKOCTSIMM ?

24. [Iponomkute onpenenenue: «llepneHauKyIsp — 3T0...».

25. [Iponomkute onpenenenue: «HakioHHas — 3TO...».

26. [Iponomkute onpenenenue: «IIpoekuns HAKIOHHON — 3TO. ...

27. [Iepeuncnure cBOMCTBA MapaIeIbHOTO TPOEKTUPOBAHUS.

28. [IpuBeauTe npuMepbl CUMMETPUNA HA INIOCKOCTH B IPUPOJIE, HCKYCCTBE,
apXUTEKTYypE.

29.  IlpuBenure npuMepbl CHMMETPUN B IPOCTPAHCTBE B IPUPOJE, HCKYCCTBE,
apXUTEKTYpE.

30. B yem oTimune NOHATHE «ABHKCHHUC) OT IIOHATHUA «HOBOpOT»?

KonTpoabHas pabora
Oo0s13aTe/IbHASL YACTD

IIpu pewenuu 3ad0anuit 1-4 3anuwiume npasunbHLLL OMmMEeM U3  Yemblpex
npeo1oIHCceH HbIX.

1. (1 6anm)Pacumdpyiite KkpaTkyto 3anuch: a€ 3.
A) Touka a MPUHAMISKUT IIIOCKOCTH f; b) Touka a mpuHaanexuT npsmoii ; B) npsmas a
MPUHAIICKUT IIIOCKOCTH f3; ') mpsimast a mepecekaeT MI0CKOCTb f3.



2. (1 6amn) Ipsmeie AB u CJ] ckpemmuBarotcs. Kakoe pacronoxenne umerot npsimbie AC
u BJ1?

A) napamensHslie; b) neprnienaukynapHsie; B) ckpemupatores; ') nepecekatorcs.

3. (1 6amn) IInockoctu @ u  umetror 1 oOmyto Touky. KakoBo ux BzaumHoe
pacrosioxenue?

A)napamiensHsl; b) nepecekarores no npsamoii; B) coBnanarot; 1) ckpenuBarorcs.

4.(1 6amr) Ecnm mpsimas, mpoBeleHHAas Ha TUIOCKOCTH 4Yepe3 OCHOBAaHWE HAKJIOHHOM,
MIEPIEHIUKYIISIPHA €€ MPOEKIUH, TO OHA. ..

A) mepneHIMKyJIsipHa U caMOM HakJIOHHOM; b) mapamnensHa u camoil HakjiIoOHHOH; B)
CKpEILMBAETCS C HAKJIOHHOM; [') mepneHanKyasipHa OCHOBaHUIO HAKJIOHHOM.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumume x00 peuwieHua U NOJY4EeHHbLI OMEEm.

5. (2 6amna) Yepes koHubl otpe3ka AB u ero cepeauny M mpoBeneHbl napalijiesibHbIe
MpsiIMbIE, TIEpPECEKAI0Ie HEKOTOPYIO MJIOCKOCTh B ToUuKkax A1, B u M. Haliaure nnuny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT riockocTh u ecnu AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) [Ipsmeie AC, AB u AJl nonapno nepnenaukyisipusl. Haitnure orpesox CJI,
ecu AB=5 cm, BC=13 cm, AJI=9 cm.

7.(2 6amna)l3 TOYKH K MJIOCKOCTH MPOBEJACHBI BE HaKJIOHHBIC. HaliquTe niuHBI 00111ero
MEePIEeHIUKYIISIPa, €CIU MPOEKIIMN HAKIOHHBIX OTHOCATCS Kak 2:3 W JJIMHBI HAKJIOHHBIX PaBHBI
23 cm u 33 cM.

8. (2 6amna) Haueptuteky0ABCJIA1B1Ci ;. [loctpouts Touky KEAB, Touky MeIJ1:C,
otpe3ok PEEAB:C;.

JonoJHUTEJIbHAS YACTh
Ilpu evinonnenuu 3aoanua 9 3anumiume x00, 000CHOBAHUE PEUIEHUA U NOTIYYEHHbLIL
omeem.
9. (3 6anmna) Pa3oute niBeTHUK Kpyriaoi Gopmbl (R=2 M) Ha yacTH pa3aTuIHON TIJIOIIAIH.
Paccuntarh KOJMYECTBO Ca’KEHIIEB IIBETOB JJISl KAXKJI0T0 cekTopa. OPOopMUTH CXeMy LIBETHHKA.
Hanpuwmep:

ITAJIOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a/IaHus

OTtBeT B B b A 7,1 15 9 - -




3.2 Koopounamut u éekmopbul

Obpa3zosamenvhvle pe3yibmanmsl, HoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 01, OK 02, OK 03, OK 05, OK 07.

Teopernyeckne BONPOCHI:
W3 yero coctout npsAMoyrojbHasi CHCTeEMa KOOPAMHAT B IPOCTPaHCTBE?
Eciu To4Ka I€XUT B IIIOCKOCTH XY, KaKas KOOPAUHATA y Hee HyJeBas?
[IpuBeaute nmpuMep KOOPAUHAT TOUKU A, KOTOPast JIEKUT HA OCH Z.
Packpolite oHsATHE «BEKTOPY.
Kak nHaiiTu koopuHaThI BeKTOpa’?
[Iepeuncinre u pacKpoOMTE IIPABWIIA CI0KEHUSI BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU ?
Kakue BeKkTOphl Ha3bIBaIOTCA MEPHEHIUKYISIPHBIMU?
Yemy paBHO CKaJsIpHOE IMPOU3BEICHUE BEKTOPOB?
Kak HaiiTu BEKTOpHOE IPOU3BEICHIE BEKTOPOB?
Uemy paBeH yroi Mexay BeKTopamu?
[IpuBeaute nmpumep MaTpuLbl 2X2.
[IpuBeaurte nmpumep MaTpuisl 3x3.

e e Aol e

—
W= o

KonTpoJnuas padora

Oobs3aTeIbHAS YACTD

Ilpu pewenuu 3a0anuit 1-4 3anuuiume npasuibHblil Omeem U3 4Yemoipex nPeodaoHceHHbIX.

1. (1 6amm) Hanst touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HHUX
JIe’KaT Ha KoopaAuHaTHOM nipsimoit Oy?

A)A;B)B;B)G I A

2. (1 6amn) Kakume u3 BextopoB a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBasitoTcs
€IUHUYHLEIMU?

A)a;Bb)c;B)B; ) p.

3. (1 6amn) Kakue u3 Bekropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJmMHEApHBI?

A) a, B; b) ¢, B; B) a, c; I') koyutmHEapHBIX BEKTOPOB HET.

4. (1 6amr) Hdamsl Toukm A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro oOTpe3Ka
sBisieTcst Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinoanenuu 3a0anuit 5-8 3anuwiume x00 peuwieHus u nOJaY4eHHbLl Oneem.

5. (2 6amra) Jlanel BekTopbl a(-6,0,8) , B(-3,2,-6). HalimuTe ckalsipHOE MPOU3BEICHHE
BEKTOPOB.

6. (2 6amna) Ipyu KakKuX 3HAYEHUAX 71 BEKTOPBI  a(4,1,2), B(1,2,n)nepleHauKyIspHbI?)

7. (2 Oamma) [lanel BekTopbl a(-6,0,8), B(-3,2,-6). Haiinute KOCHHyC yria Mexmy
BEKTOPAMH.

8. (2 6anna) Hokaxure, uto yethipéxyronbHuk ABC/I sBisercs poMOoM, eciu:
A(6,7.,8), B(8,2,0), C(4,3,2), [1(2,8,4).

JonoJHuTeIbHAA YACTh
Ilpu evinonnenuu 3a0anua 9 3anuwiume x00, 000CHOGAHUE PEUIEHUA U NOTIYYEHHBLI
omeem.
9. (3 Gamnma) Maxker kimymObl HpeJCTaBiIeH Ha KOOpAMHATHOW IuiockocTH. Haiimure

IUIOIIA/Ib KIIyMOBI (UEeThIpEXyroibHHUKa), BEPIIMHBI KOTOPOro UMeroT koopauHatsl (8;0), (10;8),
(2;10), (0;2).




o

ITAJOHBLI OTBETOB:

Homep 1 2 5 6 7 9
3aJJaHusA
OtBer B B -30 -1 -3/7 68




3.3 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue gynkyuu

Obpa3zosamenvhvle pe3yibmanmsl, RoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnyeckne BONPOCHI:

1. Uemy paBeH yroin B OAUH paauan?

2. B kxakux 4eTBepTAX TPUTOHOMETPHYECKOTO Kpyra (YHKIHS y=SinX HMPUHUMAET
10JIO)KUTEIIbHBIEC 3HAYEHUS?

3. B kakux ueTBepTIX TPUTOHOMETPUYECKOTO Kpyra (QyHKLIHs y= COSX NPUHUMAET
OTpHULATENIbHbIE 3HAUCHUS?

4. [Iponomxkure onpenenenue: « CHHYC OCTPOro yria — 3T0...».

5 [Iponomxure onpenenenue: «KocuHyc ocTporo yria — 310...».

6 [Iponoikute onpenenenue: « TaHreHe OCTPOro yria — 3To...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOKICCTBO.

8 Uemy paBHO IpousBeeHue tgx*ctgx?

0. Uemy paseH sin(2x)? ChopMynupyiiTe mpaBuiIo BHIYUCIECHUS.

10.  UYemy paBeH cos(2x)? ChopmynupyiTe NpaBUIO BEIYNCICHUS.

11. [lepeuncnure TpuroHoMeTpuueckrue QyHKIUHU, YKAKUTE UX TEPUOJIBI.
12.  Yemy paBen nepuoa GyHKIuU y=cos(4x)?

13. eMy paBeH nepuoj GyHKIuu y=cos(x/4)?

14.  Ompenenurte 06macTh 3HadeHUsT GyHKINH y=3c0s(5x)?

15.  Ilepeuncnute ciocoObl perieHnsi TPUTrOHOMETPHUYECKUX YpaBHEHUI.

16.  PackpoiiTe anroput™M peueHus OJHOPOJIHBIX TPUTOHOMETPUYECKUX YpaBHEHHM
MIEPBOTO MOPSJIKA.

17.  PackpoiiTe aJrOpUTM pEUIEHUS OAHOPOJHBIX TPUTOHOMETPUYECKHUX YPABHEHUH

BTOPOTO MOPSIKA.

KourpoJjnHas padora
0o0s13aTeILHAA YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasuibHbLIL OMeEEN U3 YemulPex NPeo10HCEHHDIX.

1. (1 6amn)B AABC sinCZ%. Kakast u3 cropos siBisiercst runorenyzoi AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yrioom kakoi 4eTBepTH siBisieTcst yron 0=400°?

A)L;b)II; B) IIL; T) IV.

3. (1 6amn) Kakue u3 GyHKIMHA SBISIOTCS YETHBIMHE?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6ann) Kakue u3 yricen SBISIOTCS KOPHEM ypaBHEHUS COS X Z%?

T T s 21T
A)x=—; B)x=; B)x=—; I') x=—.
) 6 5 ) 3 b ) 2 3 ) 3
Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewteHusA u NOJIy4eHHbLI OMmeem.
. I [
5. (2 6amna)Beraucnure: Sin- + cos.

. V2 . V2
6. (2 6anna)  Haiigure 3HaueHue BBIpa)KeHI/I}I4aI'CCOS7 - 4arcsin(— 7)

7. (2 6anna) Joxaxure ToxkAeCTBO: 2sin(m/2+a)+ cos(m—o)= cosa.
8. (2 6anna)Pemure ypaHenue: sin’ X - 4 sin x + 3 =0.

JIomOJTHUTEIbHAS YACTh




Hpu évinoiHeHuu 3a0anus 9 zanumume xo¢), obocHoeaHue peuienusn u nonyuenublﬁ

omeem.
9. (3 6ayna)PemuTe cucreMy ypaBHEHHIA:
{ X+y=m
sinx + siny = 2.
ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 8 9

3a/IaHusl

OtBer b A B b 1 2n g + (g +
2mn, 2mn; % +
neE 7z 21'[1'1),




3.4 Ilpouzeoonan ghynkyuu, ee npumenenue

Obpa3zosamenvhvle pe3yibmanmsl, HoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckne BONPOCHI:

1. [Iponomxure onpenenenue: «llocnenoBaTenbHOCT — 3TO. .. ».

2. [IpuBenute mpumMep apupMeTHIECKON IPOrPECCUN.

3. [IpuBenuTe mpuMep reoMeTpU4ECKON MPOIPECCHH.

4. [IpuBeaute npumep 6€CKOHEUHO yOBIBAIOIIEH F€OMETPUUECKON POTrPECCUH.

5. [Iponoikute onpenenenue: «IIponsBoanas — 3To...».

6. Packpoiite reoMmeTpruecKuii CMbICI TPOU3BOAHOM.

7. [Iponoikute onpenenenne: «KacarenpHas — 310...».

8. Packpoiite pusmdeckuii CMBICI TPOU3BOTHOM.

0. [lepeuncnure nmpaBuiia BEIYUCICHUS TPOU3BOIHBIX.

10.  UYemy paBHa mpou3BOIHAS CTETIEHHON QYyHKIIMN?

11.  Yemy paBHa NpoU3BOAHAS IPOU3BEACHUA?

12.  Yemy paBHa NpOU3BOAHAS YACTHOTO?

13.  Yemy paBHa NpOU3BOAHAS CIOKHONU QyHKIUU?

14.  Cdopmynupyiite npu3HaKk Bo3pacTaHusl (pyHKLINU.

15.  Cdopmynupyiite npu3Hak yObIBaHUS (PYHKIIHH.

16.  Cdopmynupyiite npu3HaKk TOUKH MakCUMyMa (yHKIIHH.

17.  Cdopmynupyiite npu3HaKk TOUKHM MUHUMYyMa (YHKIIHH.

18. CocTaBpTe alrOpUTM pEIICHHUS 3a/Jad Ha HAXOXKJICHWS HauOOJBIIEro |
HauMEHBIIIEero 3HaueHus: QyHKIUU Ha OTpe3Ke?

19.  CocraBbTe anropuT™M HCCIENIOBAHUS W TMOCTPOEHUs rpaduka (GYHKIUH C
MOMOIIBIO TPOU3BOIHOM.

20.  Kak HaiiTi BepTUKAIBHYIO aCUMNOTOTY Tpaduka hyHKIIUNA?

KonrpoJabHas padora
Oobs3aTeabHas YacTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeoyloHceHHbIX.
1. (1 6amn) Yemy paBHa mpon3BogHAs GYHKIIHH Y=COS X ?
A)y'=—sin’x; B)y'=-2sin’x; B)y’'=-2cos x sinx; I') y’=2cos x.
2. (1 6amm)Ilo kako#t u3 GpopmMyJ1 BBIYUCISIETCS TPOU3BOIHAS POU3BEICHUS?
A) (urv)=u+v’; B) (uv) =u'v+uy’s B)() = ———; D(fg(x) =f (g(x)*g (x).
3. (1 6amn)Pemmure ypasHenue f'(x)=0, ecim f(x)=3x> — 6x +4. BribepuTe OTBET.
A)1;b)-1;B)4;T) 4.
4. (1 6amm)Ha pucynke nzobpakeH rpaduk mpou3BOAHONW (PYHKIUH f{x), ONpeaeIeHHON

Ha unTepnane (—10; 8). HaiinurekonuuectBoTouekMakcuMyMmapyHKIunf{x)ua orpeske [—9;6].
.‘l

[N\ y=r)

=Y

-10 NVEEE /8

A)5;b)4;B)2;T) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus u NOJLYUEHHbLIL OMEen.
5. (2 Oamma) MarepuanpHasi TOYKa JBIDKETCS MPSAMOJIMHEHHO 1O  3aKOHY

x(t) = —1* + 613 — 4> +51—5

(FI[G X —PaCcCTOSIHUCOTTOYKHOTCUECTABMETPAX, [ —



BpPEMSBCEKYHAX, M3MEPEHHOECHAYAJIaIBY)KEHU ). HaiinureeeckopocTth (BMm/c)
BMoMeHTBpeMenn! = 3 C.
6. (2 6amma)Ha pucynke uzo0paxén rpaduk GyHKuuuy = f(x) U KacaTelbHas K HEMY B

TOUKe ¢ abcuuccoiixy. Halinure 3HaueHne mpou3BOIHON QPYHKITMHS(X) B TOUKEX).
YA

=D
(x—8)
8. (2 6anna)Accnenosars Gpynxmuio f(x)=x> — 3X 1 nocTpouTs €& rpadux.

7. (2 6anna)PemuTe HEPaBEHCTRO:

JonoJHUTEJIbHAS YACTh

Ilpu eévinonnenuu 3aoanua 9 3anuuiume x00, 000CHOBAHUE PEUIEHUA U NOTIYYEHHbLI
omeem.

9. (3 Gamma) ®dupme «CagoBOA» BHIAEAAIOT y4YacTOK 3eMIM Iuiomansio 100 w2,
[Ipennaratotr yeThipe y4yacTka pasHbIX pasMmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yyacTok
onooput qupexTop pupmbl «CamoBoa», yUUTHIBAs, YTO HEOOXOIUMO OYJIET TOCTaBUTH 3200 MO
nepumeTpy?

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a1aHus

OtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +0)




3.5 Mnozocpannuku u mena epauienus

Obpa3zosamenvhvle pe3yibmanmsl, HoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckne BONPOCHI:

1. [Iponomxure onpenenenne: «MHOTOrpaHHUK — 3TO...».

2. [Iponoixure onpenenenue: «llpuzma — 310...».

3. [Iponoikure onpenenenue: «lIpAMOYTroabHBINA MAPATIIEAETUIIE — 3TO. ..M.

4. [Iponomxkure onpenenenue: «Kyo —31o...».

5. [Iponoikure onpenenenue: «llupamuaa — 3t1o...».

6. CdhopmynupyiiTe CBOWCTBO O MPOTHBOJICKAIINX IPAHIX MapajUiesienue/a.

7. ChopmynupyiiTe CBOWCTBO O JHATOHAJISX MMApAIICIICITUTIEA.

8. ChopmynupyiiTe  CBOMCTBO O JHAarOHAIM W  JIMHEWHBIX  pa3Mepax
MPSIMOYTOJIBHOTO MapaJuiesenunesa.

0. Kakas npusma Ha3bIBaeTcs IpsiMOi?

10.  Kakas mpu3Ma Ha3bIBaeTCsl MPaBUIbHOM ?

11. Packpolite noHsaTHe «IpaBUiIbHAS TUPAMUAA.

12. Yro Takoe anodema npaBUIbHON MUpaMuabI?

13. B uyem oTauuMe NOJHOM MOBEPXHOCTH NPU3MBI OT IIOJHOW NOBEPXHOCTH
MAPaMUJIbI?

14. ChopmynupyiiTe TEOpeMy O BBIYUCICHUH OOKOBOW TOBEPXHOCTH TMPSAMOI
MIPU3MBL.

15. Cdopmynupyiite TeopeMy O BBIUUCIECHWH OOKOBOW MOBEPXHOCTH MPABHILHON
MMUPaAMU/IBI.

16.  HaszoBuTe mnpeaMersl M3 Baied NpoQpecCHOHAIBbHON NeATENbHOCTH, KOTOpBIE
UMeroT (hOPMbI MHOTOIPAHHUKOB.

17. Kakne MHOrorpaHHUKHM Ha3bIBAIOTCS MpaBWIbHBIMHU? [lepeuncinure mpaBUiibHbBIC
MHOT'OTPaHHUKH.

18. [Iponomxute onpenenenne: «{umuuap — 310...».

19. [Iponomxure onpexnenenue: «Konyc —3r1o...».

20. [Iponoikute onpeneneHue: «Y CeYeHHbI KOHYC — 3TO. ...

21. [Iponomkute onpenenenue: «llap —3to...».

22. YTto siBIsI€TCS BHICOTOM YCEUEHHOrO KOHyca?

23.  Yrto sABIISETCS OCEBBIM CEYEHUEM LIUIUHAPA, KOHYCa, YCEYEHHOT 0 KOHYca, mapa?

24. [lepeunciure eqMHULIBI U3MEPEHUS TIJIOIIA I, 00BEMa.

25. Yemy paBHO OTHOIIEHWE IUIOMIAZCH TOBEPXHOCTEH TMOMO0OHBIX Quryp B
MpocTpaHCcTBE?

26.  Yemy paBHO OTHOIIEHHE 00BEMOB MOJOOHBIX GUTYDP B IPOCTPAHCTBE?

27.  HazoBuTe mpeaMeThl U3 Baiiedl NpodeccHOHANbHON NeATENbHOCTH, KOTOPBIE

UMeIoT (DOPMBI TEl BpalleHUsl.

KonTpoabHas pabora
0o0s3aTeILHAA YACTD

Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuIbHbLI OMEEM U3 YeMblPex NPeOIOHCEHHBIX.

1. (1 6amn)B Kakux enuHUIIAX U3MEPSETCS TUIONIA/lb TOBEPXHOCTH MHOTOTPaHHUKA?
A) B rpaaycax; b) B Merpax; B) B kBagpaTHbIX MeTpax; [') B IByrpaHHBIX Tpaaycax.

2. (1 6amn) Inomans GOKOBOM MOBEPXHOCTH MPU3MBI BHIYHUCIISETCS IO (hopMyIie:

A) S =Séort 2 Socn.; B) Séox =Pocn*H; B) S= Bgox + SSocn; I') S6ox =2Pocv*H.

3. (1 6amm)UTo ABASETCS OCEBBIM CEYCHHEM YCECUEHHOTO KOHYyca?



A) paBHOOenpeHHBIH TpeyroibHUK; b) paBHOOeapeHHas Tpamenus; B) mpsmMoyroibHUK;
I') mpsimoyronbHas Tpaneuus..

4. (1 6amn) Kakas ¢urypa mosyyaercs Hpu BpaIleHUH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

A) konyc; b) yceuennslit konyc; B) nupamuza; [') yceuennas nupamuia.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus U NOJIYUEHHbLIL Omeent.

5. (2 Gamma) Pebpo ocHOBaHMSI MPaBHIBLHON TPEYroJbHOW MUpaMHUIbl 3 M, arodema OM.
HaiinuTe momiaas 60KOBOM MOBEPXHOCTH MHUPAMU/IBI.

6. (2 6ayna) {uaronans kyOa paBHa S88. Haiigure ero o6nem.

7. (2 6amna) IIpsMOyrodsHUK CO CTOpPOHAMH 8CM M 3CM BpaIlIaeTcs BOKpPYT OoJbIIei
crtopoHsl. Haiinure o6beMm, miiomiaam O0KOBOM U MOJTHOW MOBEPXHOCTEH MOJYYEHHOTO Tea.

8. (2 Oamnma) BerumcianTh NMOBEPXHOCTh KPOHBI KyCTapHHKA, UMeromero (opmy mapa
paguyca 0,5 M. B oTBeT 3anummTe 4nucio, AeJIeHHOE Ha TT.

JonoJHuTelbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anumiume x00, 000CHOBAHUE PEUIEHUA U NOIYYEHHbLI
omeem.

9. (3 o6amna) Co3pmate Mozenb KIyMObl, uMewrmend (opMy KOMOMHHPOBAHHOTO
TE€OMETPUYECKOTO Tella, BBIOJHUTh HEOOXOIMMBIE pacdeThl (IJIOMa b, 00hEeM, KOIUYECTBO U
BH/JIBI CA)KECHIIEB).

[IpenmonaraemMpie MOAEITH KITyMO:

¥

9TaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHusA
OTBeT B b b A 27 2744 12m; 1 -
48m;
64n




3.6 Ilepsooopasnas hpynkuyuu, ee npumenenue

Oopazoeamenvhble pe3yibmamot, RoOAeHcauiue nposepke (I1emeHmol):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernyeckue BONPOCHI:
IIponomxure onpenenenune: «Oynkuus F(x) HazpiBaeres ...».
Packpolite reoMeTprYeCKHil CMBICIT ONPEAECIICHHOTO UHTETpaa.
IIponomxute onpexnenenne: « KpuBosmHelHas Tpanenus — 3TO...».
Coopmynupyiite popmyny Herotona-Jleiibnuna.
B uewm 3akimouaercs oOmuii BU BCeX EpPBOOOpa3HBIX ?
[lepeuncnure npaBuia BEIYUCICHUS UHTETPAJIOB.

S e S e

KonTpoJanHas padora
00s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHvlil OMEen U3 Hemolpex nPedioHceHHbIX.

1.(1 6amn)/ns kakoit u3 Gpynxuuit pynkuus F(x)=x3-3x%*+1 sapnsercs neppoobpasHoii?
A) f(x)=3(x?-2); B) f(x)=3x(x*-2); B) f(x)=3x2-6x+1; I') f(x)=3x>-6x.

2. (1 6amn) Jdana pynxmus f(x)= 3x>+1. Uemy pauaF(1)

A)2:B)4;B)6;T) I-.

3. (1 6amr) OOuuit BUI Beex mepBoooOpazHbIx mis f(X)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6au1)BBIUCINTE ONpE/IENeHHbII HHTErpa . 12 xdx.

A)-1;Bb) 1; B)-1,5;T) 1,5.

Ilpu evinoanenuu 3a0anuil 5-8 3anuuiume x00 peuieHus u nOJaYy4eHHblil Omeem.
5. (2 6anna) Asnserca mi F(x)=x3-3x+1 nepsoobpasHoit g gyrximu f(x)=3(x>-1)?
6. (2 Ganna)3anaiite mepoobpasnyro F(x) ana ¢ynxmun f(x)=3x>-2X, eclau HW3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(x).
7. (2 6amma)Ha pucynke wuzoOpaxkeH rpaduk ¢yHkinun y=f(x), ompemenéHHoil Ha
untepsaie (—3; 11). HaligurenanmenpieesnaueHnepyHkuuf{x)ua orpeske [2; 9,5].
‘A v = fiz)
/\ |
T I\
Py |=
) LA Au |
NN/ \|
\/ N/ ]

8. (2 6amnma)Ha pucynke mzobpaxen rpaduk Hekoropoill Qynkuuu y=f(x). [lomb3yscek

. 5
PHCYHKOM, BHIYHCIIUTE ONPE/IEICHHbII HHTErpaJ | S (x)dx.

YA
4

[l e s e e e e
) [ e s e s s e s

"

JIomoJHUTEIbHAS YaCTh




IIpu evinonnenuu 3ad0anus 9 3anuwiume xo00, 000CHOGAHUE PEUIEHUA U NOTYYEHHDLI
omeem.

9. (3 6amna)BeruucnuTh MIOMAAb KIyMOBI, MEPUMETP KOTOPOH OrpaHUYMBAIOT JIMHUHU
y=0, y=X, y=-2x+6. Pemuts aByms cnocobamu. Caenarb 4epTex.

ITaJ0HBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHusA

OtBer r A b r na X3-x+4 3 12 3




3.7 Cmenenu u kopnu. Cmenennasa Qpynkyus

Obpa3zosamenvhule pe3yibmamsl, ROOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnyeckne BONPOCHI:

1. Cohopmynupyiite onpeneneHue CTeneHHON (QyHKIHH.

2. [lepeunciure cBoOWCTBA CTENIEHHOM (PYHKIIUU C IIEITBIM TTOKA3aTEIIEM.

3. [Iepeunciure CBOWCTBA CTENEHU C JIEUCTBUTEIBbHBIM MoOKa3aTeneM. [IpuBenure
IIPUMEPBI.

4. [Iepeuncinre cBOMCTBA KOPHS HaTypalabHOU creneHu. [IpuBenure nmpumepsl

5. Ha dro nHeoO0xommmo o0paTWTh BHUMAaHWE TPH PEIICHUH HPPAOHAILHOTO
YpaBHEHMSI UETHOW CTEHIEHU?

6. Uemy paBeH KOpEHb YETHOM CTENEHH U3 OTpuIaTeasHoro yucia?llpuseaure
puMep.

7. Uemy paBeH KOpeHb HEUETHOW CTENEHH M3 oTpuIarenbHoro uucna? [lpuBemure
puMep.

8. Ha yto crouT 00paTuTh BHUMaHUE NpPU PELICHUU HPPallMOHAIBHBIX, JPOOHO-

paloOHaIbHBIX YPaBHEHUM U HEPABEHCTB?

KonrtpoJabHas padora
Oobs13aTebHAS YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil Omeem U3 Yemoipex nPeodioHceHHbIX.

1. (1 Gamn)Mex Ly KaKuMH IBYMS HATYPATbHBIMH YMCIIAMH HAXOUTCS YHCI03/197?
A)19u20;b)2u3;B)18u 19;I") 3 u 4.

2. (1 6ann)OnpenennTte KOpeHb ypaBHeHUs X°=125

A)3.;Bb)-3; B)-5;1)5.

3. (1 6amr)Pacnionoxute B MOpsIKEe BO3PACTAHMS YuCia: 2; i/?, V17

A) 2; 35 V17; B) 2; V17; /5, B) /5, 2: V17, T) V17; 2: V5.

4. (1 6amn) YMHOXKas yncia ¢ OJUHAKOBBIM OCHOBAaHHEM, X CTETICHHU. ..

A) ymuoxkaem; b) nenmum; B) cxmaneiBaem; ') oTHuMaeM.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 peuwieHus u nOJaY4eHHbll Oneem.
4558 . 29

6,48
5. (2 6amra)Haitnure 3HaYCHHUE BBIPAKEHUS npu a=7.

(VI2+VB)*

6. (2 6amna)Haiiure 3HaUCHUE BRIPAKEHUS .
7. (2 oOamma) PaccrosHaume oT HaOmromaTens, HAXOAAIIErocs Ha  HEOOJbIION
BBICOTEhKHMJIOMETPOB HaJ 3eMIIEH, 10 HAOII0JaeMOW MM JIMHMHM TOPHU30HTA BBIYHUCIISACTCS II0

dbopmyie = V2Rh , raeR=6400 KM —paaunyc3eMin.

CKaKOﬁBLICOTBIFOpI/IBOHTBI/I,I[CHHapaCCTOHHI/II/I 48 KI/IJ'IOMeTpOB? OTBeTBLIpaSI/ITCBKHJIOMCTan.

vV =32 —x=2.

JonoJHuTeIbHAA YACTh
Ilpu evinonnenuu 3a0anua 9 3anumiume x00, 000CHOGAHUE PEUIEHUA U NOTIYYEHHBLI

omeem.
y = Vx
=X

8. (2 6ayna) Pemure ypaBHeHUe

9. (3 6anna)Pemure rpaduyuecku cUCTEMY YpaBHEHUI: {



9Tajl0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/1aHus

OTBeT b r B B 49 2 0,18 -36 (1; 1)




3.8 Ilokazamenvnasa ¢pynxkyusn

Obpa3zosamenvhule pe3yibmamsl, HoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 1,0K 2, 0K 3, OK 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:
CdhopmynupyiiTe onpeneneHrne moka3aTeIbHON (YHKITHH.
[lepeuncnure cBONCTBA MOKA3aTENbHON (PYHKIMH.
[epeuncaure ciocoObl penIeHNs OKa3aTeIbHBIX YPABHEHUH.
CdhopmynupyiiTe IpaBUiIO peHIeHUs MPOCTEHITNX MTOKA3aTEIbHBIX HEPABEHCTB.
B gem 3akimogaercs rpaguueckuii crnocod penieHns ypaBHeHHH.
6. IlpuBegute mpumep (PYHKIMOHATHHOM 3aBUCUMOCTH IOKa3aTeIbHON (YHKIUU W3
peanbHOM KU3HH.

Nk W =

KonTpoJanHuas padora

00s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHLLIL OMEEN U3 YemMblpeX NPeO10IHCCHHBIX.

1. (1 6anm)IIpu kakoM 3HaueHUH a QyHKIUS y=a* ObIBa€T Ha BCEil 00JIacTH ONpeaeaeHus?
A)a=; B)a=8,25; B) a=; I') a=V/3.

2. (1 6anm)Ha pucynke nuzo6paxén rpapuk ¢pynxuuu suaaf(x)=a*. Haitnure 3nauenuef(2).
YA ]

51

f(x)=a"

o 1. X

A) 25.;Bb) 5; B) 32; I') Her BepHOTrO OTBETA.
3. (1 6ayn) OyHKIMsA 330aHa HOPMYITON: f(x)Z(%)X. Yemy paBHo f(-2)?
A) = B) 4 B)4:T) V2.

1 x—13
4. (1 6amn) Kopenb ypaBHeHI/Iﬂ(§> ?
A) 12,5;b) 13;B) 14;T') 15.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus U NOJIYUEHHbLIL OmeEemn.
5. (2 6amna) Haiinure kopenb ypaBHeHus 3%2-5%3%=12
6. (2 6ama) CKoNIBbKO LIeNbIX PelIeHUI IMeeT HepaBeHCTBo 1<7%1<49?
- 25 —8x —x2
7. (2 6amna)Haiiaure Touky MakcumyMa (pyHKITUH Y= )
8. (2 6anna)B xone pacnaga paAMOaKTUBHOTO U30TOMA €r0 Macca YMEHbBIIAETCS 10 3aKOHY

—t/T

m(t) =mg-27"/T,
raemo— HayallbHas Macca U30ToNa,f— BpeMs, I[pouIeAlee OT
HayaJbHOIO MOMEHTa,] — mepuoj Iodypacnaga. B HavanbHBIE MOMEHT BpPEMEHU Macca
H30TOMa 184 mr. IIepuoneronomypacnagacocTaBiIsieT 7 MMH. Haiinure,

LIepe3CKO.]'II:KOMI/IHyTM3.CCE].I/I?»OTOl'Ia.6y,I[eTpa.BH8. 23 mr.

JIOmOJJHUTEIbHAS YaCTh




Hpu évinoiHeHuu 3a0anus 9 zanumume xo¢), obocHoeaHue peuienusn u I10J1ylleHHblﬁ
omeem.

—-2x=0
9. (3 6aina)Pemute rpadudecku CUCTEMY YpaBHEHUH: g’ _ 21( —0
ITaI0HBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3a/laHuA
OTBeT B A B A 1 2 -4 21 2;4)




3.9 Jlozapugpmut. Jlocapughmuueckas hynkyusn

Obpa3zosamenvhule pe3yibmamsl, HoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 1,0K 2, 0K 3, OK 4, OK 5, OK 6.

TeopeTnyeckne BONPOCHI:

1. Cdhopmynupyiite onpenenenue gorapupMuaeckoi pyHKINH.

2. [lepeuncnure cBoiCcTBa JIorapu(pMUUECKON QYHKIIH.

3. [Iponomxute onpenenenue: «Jlorapupm — 370...».

4. Yemy paBeH jorapudm npou3BeaeHHus?

5. Uemy paBeH norapudm 9acTHOTO?

6. [IpuBenuTe MpUMEPHI JTOTapUPMHUECKON CIUPATH B MPUPOJE U B OKPYKAIOLIEM
MUpE.

7. Ha 4yro crour oO0paTuTh BHUMaHHE MpPU PEUICHUH JIOTApUPMUUYECKUX U
ypaBHEHU U HEPABEHCTB?

6. [lepeuncnure cnocoObl peneHus JIorapupMUIECKUX ypaBHEHUH.

7. ChopmynupyiiTe  TpaBUIO  pEHICHUS  MPOCTEUNIUX  JIOTapUPMUIECKUX
HEPaBEHCTB.

8. B uem 3akmrouaetcst rpaguuecKuii croco0 perieHus ypaBHEHHIA.

6. IIpuBenure npumep GyHKIIMOHATHLHOW 3aBUCUMOCTH JorapupMuueckor (GyHKIINHN U3
peanbHOM KU3HH.

KonrtpoJabHas padora
Oobs3aTebHAS YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil Omeem U3 Yemoipex nPeodaoHceHHbIX.

1. (1 6amr) Kakast u3 ¢pyHKIMN Bo3pacTaeT Ha Bcel 00aCTH ONMpeeIeHHs ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*T") f(x)=log1 x.
2

2. (1 6amn) Ykaxure obnacts onpenenenns pynkmuu f(x) = g ZXXJ::

A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5;7); T) (-0; -7), (1,5; +0).
1

3. (1 6amm)Pacnonoxute B nopsake Bo3pacTanusd: logg s 4; logy 5 0,4,1ogg 5 "

1 1
A) logos 4; 1ogo5 0,4 ;1085 2’ B) loggs 4;1080 5 2’ logos 0,4;

1
B) loggs 2 logos 045108054 ; I') loggs 0,4;10ggs %i logo s 4.
log,(5—x)=2

4 .

4. (1 6amn)HaiiaguTe KOpeHb YpaBHEHUS
A)11;b)-11;B)-3;T) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus u NOJLYUEHHbLIL OmMEemn.

5. (2 6anma)Onpenenute 3HaueHne BoIpaxkenns log, 2 + log 3 + 210824,
6. (2 banna) Ykakute HAaMMEHbIIIEE 11eJI0€ PEIIeHUEe HEPABEHCTRA!
log;(6x — 4) > 2.

7. (2 6amna)Haiiaure TouKky MakcuMmyMa (pyHKITUH Y= 81n (x + 7) —8x + 3.
8. (2 6amma)/lyis oborpeBa MOMEIIEHUS, TEMIIEpaTypa B KOTOPOM IMOJICPKUBACTCS Ha
ypoBHe T,=15° uepe3 paauaTop OTOIUIEHHUS MPOIYCKAIOT TOpsiuyr0 Boay. Pacxox mpoxonsmieit

yepes TpyOy pagmaropa Bomel m = 0,6kr/c. IIpoxomsmorpyOepaccrosiHue — X,
BOJIAOXJIXTaeTCIOTHaYalIbHOWTeMIepaTypbel  T=91° 10  rtemmeparypel T, mnpuuém
cm TB — Tn Br-c Br
x=o—rlogy———,  ¢=4200—; Y =28—
14 B Vi (5 Kr-° C __ rennoémxocts BOJIBI, M-2C

K03 GuIMenT Temtoodmena, a & = 0,8 _ nocrosmnas. Haiinute, o kakoil TemnepaTyps! (B
rpaaycax Llenbcust) oxmaaurces Bojia, €ciy JiuHa TpyOsl paguaTtopa paBHa 144 m.



JlonmoJHUTENbLHAS YACTh
Hpu évinoiHeHuu 3a0anusa 9 zanumume x00, obocHoeaHue peuienusn u l’lOJ'lylleHHblﬁ
omeem.

y + 2x = log3 135 —log; 5

9. (3 6ayna)Pemure rpaduvecku cucremy ypaBHeHI/II/IZ{ 2y —3x=6 .

ITAJOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJlaHusA

OtBer A r A b 5 3 -6 34 0; 3)




3.10 Muoostcecmea. Inemenmut meopuu 2pagos

Obpa3zosamenvhvle pe3yibmansl, nodaeHcaujue nposepke (Inemenmol):
OK 1, 0K 4, OK 6, OK 7.

Teopernyeckue BONpochl:
Cohopmynupyiite onpeneiieHue MHOKECTBA.
[Iponomxute onpenenenne: «OObeAMHEHUE MHOKECTB — 3TO. .. ).
[Iponomxute onpenenenue: «llepeceueHne MHOKECTB — 3TO. .. ».
[Iponomxure onpexnenenne: «Pa3HOCT MHOKECTB — 3TO...».
N3o00pasute 00beAMHEHHE JBYX MHOXKECTB Ha Kpyrax Diepa.
N300pasute nmepeceueHne TpeX MHOKECTB Ha Kpyrax Didliepa.
Coopmymnupyiite onpenenenue rpada. Uto Ha3piBaeTcst BepIInHO, pedpom rpada?
Kak nHaiiTu ctenens BepunHbl rpaga’?
Ha3zoBuTte OTIMUUTENBHBIE YEPTHI TOIHOTO M HEMOIHOTO rpados.
10 Ha3zoBuTe OTIMUYUTENBHBIE YEPTHI CBA3HOTO U HECBSI3HOTO TPadoB.

N AU AL~

KonTposbHas paéora
Oosi3aTenbHAsA YacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil Omeem U3 Yemoipex nPeodaoHceHHbIX.

1. (1 6amr) Kakast onepamus n3o0pakeHa Ha Kpyrax Jitnepa?

A B

A)E=AuB, b)E=AnB, B)E=A\B;T) E=A-B.

2. (1 6amn) Kakoit rpad npencraBieH?

A) noJsHbIii; b) HemonmHkIi; B) JIEPEBO; I') Hys1eBOiA.

3. (1 6amn) IIaTepo pabounx BCTPETUIUCH TTPH BBICATKE IIBETOB B KIIyMOBbI. CKOJIBKO
BCEro OBLIO CAETaHO PYKOIOKATHIH

A)10;Bb) 11; B) 5;T) 6.

4. (1 6amn)Onpenenute CTeNeHb BEpIIMHBI B:

A

E F

A)8;b)11;B)3;1I) 5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHus U NOJIYUEHHbLIL OmeEemn.

5.(2 6amra) 1. Janel nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummuTre
1 n3o0pas3ute rpaguIecKku HoBoe MHOXKECTBO E: a)& = AU B ; 6)F = AnB.

6. (2 6anna) KonuHel qpy3bs 3aHUMAIOTCS] KAKUM-HUOYb BUJIOM criopTa. 14 U3 Hux
yBiekaroTcs ¢pyroonom, a 10 — H6acker6omom. M ToNbKO ABOE YBIEKAIOTCS M TEM U IPYTUM
BHUIOM criopta. Ckoinbko npy3eit y Tomu?»

7. (2 6anna)Ha pucyHke — cxema Jopor, CBS3bIBAIONINX Topojckue napku A, b, B, T, /I,
E. Ilo xaxnoi 1opore MOXKHO JBUraThCs TOJIBKO B OJHOM HaIlpaBJICHUH, YKa3aHHOM CTPEJIKOM.
CKOJIBKO CyIIECTBYET pa3IMYHbIX MyTel 13 napka A B napk E?



B K
A \r \
soE
B a

8. (2 Oamma)MoXHO 7 HApUCOBATh HM300paXKEHHBIH Ha PUCYHKE Tpad HE OTpbIBas
KapaHan oT OyMard u MpoBOJIs KaXI0e peOpo pOBHO OJIUH pa3?

JonoJHUTEIbHAS YACTh

Ilpu eévinonnenuu 3aoanua 9 3anuuiume x00, 000CHOBAHUE PEUIEHUA U NOTIYYEHHbLIL
omeem.

9. (3 Gamna) IlepByro wiM BTOPYIO KOHTPOJBHBIE PAOOTHI MO MaTeMaTHKE YCIIEITHO
Hanucaau 33 CTyAeHTa, MEPBYIO WM TPEThIO — 31 CTYAEHT, BTOPYIO WM TPEThIO — 32 CTYyJEHTA.
He menee nByx KOHTPOABHBIX paboT BeIMOMHUIN 20 cTyaeHTOB. CKOJIBKO CTYJACHTOB YCIEITHO
PENTIN TOJIBKO OJIHY KOHTPOJBHYIO padboTy?

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHus

OTBer B b 10 r - 22 8 HET 18




3.119nemenmol KOMOUHAMOPUKU, CMMAMUCMUKU U MEOPUU 6EPOAMHOCHEll

Obpa3zosamenvhule pe3yibmamsl, HoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
OK 1, 0K 2, OK 3, OK 4, OK 5.

TeopeTnyeckne BONPOCHI:

1. [Iponomxure onpenenenue: «CiyvaitHoe coObiTue — 9T70...». [lpuBenure
IpUMep.

2. [IpuBeauTe nmpuMep AJOCTOBEPHOTO COOBITHSI.

3. [IpuBenute npuMep HEBO3MOKHOTO COOBITHS.

4. [Iponomxkute onpenenenue: « BeposTHOCT CIy4aitHOTO COOBITHSI — 3TO. .. ).

5. CdhopmynupyiiTe mpaBUIO HAX0XKICHUS CIIOKCHHS BEPOSITHOCTEH.

6. ChopmynupyiiTe mpaBUiIo yMHOXKEHUS BEPOSTHOCTEH.

7. Kak naiitu cpennee apudmMernyeckoe YUCI0BOro psaa?

8. Kak naiitu Meauany uucioBoro psaa?

0. Kak Brluucnsiercs pazmax 4uciioBOro psaa?

10.  Jlns dyero HyxHbI 1uarpammel, rpaduku? [lepeuncianre BUIbI Juarpamm.

11. [IpuBeaute mnpumepsl MPOSBICHUA 3aKOHA OONBIIMX YHCENI B HNPUPOAHBIX
SIBIICHUSX.

12. [IpuBenuTe mpuMepsl NMPOSBICHUS 3aKOHA OOJIBIIIUX YHCEI B 00IIECTBEHHBIX
SIBIICHUSX.

13. Yo n3ywaer ctaTucTuka?

14. [Iponomxute onpenenenue: «CoueraHue — 3To...».

15. [Iponomxute onpenenenue: «Pa3menenue — 31o...».

16.  Ilpomomxure onpenenenue: «llepecranoBku — 3T0...».

17. [IpuBennTe mpuMep MHOKECTBA U3 PEATBHOMN KU3HU.

18. [IpuBeauTe npumep onepamnuu NepeceyeHusl MHOKECTB.

19. [IpuBeaute nmpumep onepanuy 00beTMHEHUSI MHOXKECTB.

20. [IpuBeauTe npumep onepamnuu pa3HOCTH MHOKECTB.

21. Packpotite nmousaTus «rpady, «1epeBo», «IUKID».

KonTpoabHas padora
0o0s13aTeILHAA YACTD

Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasunbHLLL OmMEem U3 Uemblpex
npPeo10IHCeHHbIX.
1. (1 6amn) KomOuHaToprka— 3TO pa3fiell MaTeMaTUKH, OTBEYAIOIIUH HAa BOIPOCHI
CKOJIbKMMH CIIOCOOaMU MOKHO BBIOPATh JIEMEHTHI ...
A) 3aJaHHOTO KOHEYHOrO0 MHOXecCTBa; b) OeckoHeuHoro MHoOXecTBa; B) moboro
MHOXecTBa; [') uppanmoHaIbHBIX YHCE.
2. (1 6amn) CoeauHEeHHS W3 N 3JIEMEHTOB, OTIMYAIONIMECS APYr OT Jpyra TOJBKO

MOPSIKOM PACIOJIOXKEHHS B HUX 3JICMEHTOB, Ha3bIBAIOTCS:
A) nepectanoBkamu; b) coueranusamu; B) pazmenienusamu; ') komOMHAIMAMHY.
3. (1 6aym) Yncno Bcex BO3MOKHBIX Pa3MeIlleHUI BBIYUCISIETCS 10 (popmyrie:

A) A =nn—-m); B) A =n(n—-1)..(n—m+1); B) A’r?:(

n-m)!’

|
n(n+m)

4. (1 6amn) I'pynnupoBka — 370...

A) ymopsaodeHHe €IUHMIl COBOKYINHOCTM 1O TMpH3HaKy; b) pa3z0ueHue eauHuIl
COBOKYIHOCTH Ha TpyHIbl 10 Npu3Haky; B) o6obuienne enmHnuHbX (haktoB; I') o6obmieHue
€IMHUYHBIX PU3HAKOB.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuteHus u NOJIYUEHHbLIL OMEen.



5. (2 6amma)B cpemnem u3 2000 camoBBIX HACOCOB, TOCTYMHBIIUX B TMPOAaXy, 6
nojTexaroT. Haiiiure BeposTHOCTH TOTO, YTO OJUH CIIy4aifHO BBHIOPAHHBIH JJIs1 KOHTPOJIS HACOC
HE NOJITEKAeT?

6. (2 6amna)CpaBHUTH BCXOXKECTh CEMSIH JIOOBIX TpPEX BUJOB OJHOJICTHUX IIBETOB 32
nocineanue 3 roaa. CocTaBUTh JuarpaMMmy 1o HaJeHHBIM JaHHbIM. CenaTh BBIBOIBI.

7. (2 6amra) LBeToBOMy MPEUIOKHIIN YKPAaCHTh KIIyMOy I[BeTaMH, UCIONB3ysS 3 BHJA.
CKOJIBKO pa3iMyYHBIX BAPHAHTOB €CTh Y ILIBETOBOJAA, €CIH €CTh BBHIOOp U3 5 BUAOB pa3HOU
paccazpi?

8.(2 6anna) CKOIBKUMH CITIOCOOAMU MOKHO TTOCAIUTh 4 KyCTapHUKA B OJWH PS?

JonoaHuTe bHas YacTh

Ilpu evinonnenuu 3adanus 9 3anuwiume xo00, 060CHOBAHUE peuieHUA U NOJIYYEHHbLI
omeem.

9. (3 Oamma) YroObl MOCTYyNUTh B HHCTUTYT Ha CHENHAIBHOCTH «MacTtep caaoBo-
MapKOBOTO U JIAHAIA(THOTO CTPOUTENILCTBA», A0UTYPUEHT A0KeH HaOpaTth Ha EI'D He meHee
70 GamioB MO KaXIAOMY M3 TpEX MPEeIMETOB— MaTeMaTHKa, PYCCKUM SI3bIK M MHOCTPAaHHBIN
sa3bIK. UTOOBI MOCTYNUTH Ha crnenuainbHocTh «Kommepuus», HyxkHO HaOpaTh He MmeHee 70
0aJUIOB M0 KaXI0MY U3 TPEX MPEIMETOB— MaTeMaTUKa, PYCCKUMN S3bIK U OOIIECTBO3HAHUE.

BepositHOCTh TOTO, 4TO aOUTypueHT 3. Moiay4yuT He MeHee 70 OamioB MO MaTeMaTHKe,
paBHa 0,6, o pycckomy s3biky— 0,8, o nHOCTpaHHOMY 13bIKy— 0,7 ¥ 110 OOIIECTBO3HAHUIO—
0,5.

Haiigute BeposTHOCTH TOro, YyTto 3. CMOMET IMOCTYHNUTh XOTA Obl Ha OJHY M3 JIBYX
YIOMSIHYTBIX CIIEHHAIBbHOCTEM.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHus

OtBer A A B A 0,997 - 10 24 0,408




3.12¥paenenua u nepagencmea

Obpa3zosamenvhvle pe3yibmanmsl, RoOIEHCAUUE NPOGEPKeE (ITEMEHMbL):
OK 1,0K 2, 0K 3, OK 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:
UYrto Ha3pIBaeTCsl ypaBHEHUEM?
UYTO 3HAaYUT pelIuTh ypaBHEHUE?
Uto Takoe KopeHb ypaBHEHUs?
UTo Ha3bIBaeTCsI HEPABEHCTBOM?
UTO 3HAaYUT pelInTh HEPABEHCTBO?
B uem 3akirouaeTcsi «METO1 UHTEPBAJIOBY?
Uto Ha3bIBAETCS PEIICHUE CUCTEMBI YPAaBHEHH?
UTO 3HAYUT pEelIUTh CUCTEMY YpaBHEHUI?

WO R WD =

001acTh JOMYyCTUMBIX 3HAUEHUN?
10.  Ilepeuncnute ciocoObl perieHus ypaBHEHHH.
11.  Ilepeuncnute ciocoObl pelIeHHs CUCTEM YpaBHEHHI.

KonTposbHas paéora
Oos13aTebHAS YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuibHblil Omeem U3 Uemoipex nPeodioHceHHbIX:

1. (1 6amn) Kakoe u3 yncen sBisieTcst KOpHEM ypaBHeHHs loga(x+1)=1
A)-1;b5)2;B) 1;T) 0.

2. (1 6amn) Kakue u3 ypaBHEHHI UMEIOT OOJIee OJTHOTO KOPHs?
A) x%-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amn)Onpenenure BUI ypaBHEHUS Y —32-x=2.
A) nuneninoe; b) kBampatHoe; B) uppanmonansHoe; ') pannonansHoE.

4. (1 6amn)OnpesienuTe HaUMEHBIIIEE TIEJI0e PellleHne HepaBeHCTBa 5¥2<1?
A)-3;B5)0;B)3;T) -4.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 peuieHus U nOJaY4eHHbll Onmeem.
5. (2 Gaiura) Haiimure kopeHs ypaBaerus | x-3 | =2

{x -y=28,
-3
6. (2 6anna)Pemmmute cuctemy ypasuennii (27 0 = 16
2x% — Sx -
—_— X.
x—3

7. (2 6amna) Pemure HepaBEeHCTBO
8. (2 6amna)Pemute ypaBaenue (2x — 3)V3x2 — 5x — 2=0

QOHOJIHI/ITGJILHEIH 4acTb

[Ipu pemeHun Kakux ypaBHEHHI M HEPABEHCTB, CIeAyeT oOpaTUTh BHUMaHHE Ha

Ilpu eévinonnenuu 3a0anusa 9 3anumiume x00, 060CHOBAHUE PEUIEHUA U NOIYYEHHbLI

omeem.

2sin®x — \/gcos (g —x) =0.

9. (3 6anna)Pemure ypaBHeHHE

3 T

[ 3 ]
. yKa}KI/ITCKOpHI/IBTOFO}/paBHeHI/IH, MMPUHAJICKANIUCOTPE3KY

ITAJOHLI OTBETOB:



Homep 2 5 6 7 8 9
3aJaHUs
Orner AB L5 00) [(—oot OJUZ 3 16 5, % 7 o




3. @ono oyenounvix cpeocme 014 pyoesrcnozo konmpona (no umozam 3.1 — 3.4)

Oobpazoeamenvuvle pe3yivmamel, nooaexcaujue npoeepke (InemMeHmol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Oos13aTeIbHAA YACTD
Ilpu pewenuu 3a0anun 1-4 3anuwiume npasguibHBLL oOmeem U3 UYemvlpex

npPeoIoIHCeHHbIX.
1. (1 6amn) [Jamer Toukm A(2,0,5), B(-2,6,3). Kakue KoOpAMHATHEI UMEET CepeanHA
orpe3ka AB — Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) Ipsimeie AB n C/] mapamnensusie. Kakoe pacnonoxenue umeroT npsimMeie AC
u BJ1?
A) napamnensHsie; b) nepnenaukynspHsie; B) ckpemuBatores; [') nepecekarorcs.

Tx V3

COS? = T

3. (1 Oamr)Haiinure KOpeHb YypaBHEHHUS: B otBere 3anmmmte

HauOOIBIINNA OTPULIATENIBHBIN KOPEHb.
A)-3;b5)0; B)-2;T') -1.
4. (1 6amn)Ha pucynke nzobpaxen rpadux npousBogHoi ¢yHkuuny=f(x).Ilpu kaxom
3HaYeHUH X (QYHKIUS IPUHUMAET CBOE HauOosblllee 3HaueHne Ha oTpe3ke[-4; -2] ?
-

~
=)

=Y

A)0,5;B) -4; B)-5;T) 1.

Ilpu evinoanenuu 3a0anuit 5-8 3anuwiume x00 peuwieHus u nOJaY4eHHbll Oneem.

5. (2 Gamna) BepxHue KOHIBI JBYX BEpPTHKAIbHO CTOSIIMX CTOJIOOB, YyAaNEHHBIX Ha
paccTositHue 4 M, COCIMHEHBI TNepekiaauHoi. Bricota ogHoro cromba 10 M, a mpyroro 7 wm.
Haitaure minHy nepexksiiaanHbl.

6. (2 6amna) Jlansl yetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) Jokaxute, 4TO
otpe3ku AB u CJl neprneHauKyIspHBbI.

7. (2 6anna) JiBurasch co ckopocThioV = 3M/c, TpakTop TamuT canu ¢ cuioi F=40 kH,
HAMpaBJICHHON TOJ OCTPBIM YIJIOM Of K TOPU30HTY. MOIIHOCTh, pa3BHUBaeMas TPAKTOPOM,
BBIYHCIISICTCS 110 cbopMyJIeN = Fvcos (X.Haiinure, mpu kakoMm yrie O (B Tpamycax) 3Ta

KH- M

MoIIHOCTB Oyet paBHa 60 kBt (kBr—oa10 € ).

8. (2 Gamna) MarepuanbHas ToduKa JBHKETCA NPAMOIMHEHHO 10 3aKoHyX(t)=t-
13t+23(raex —pacCTOSHUEOTTOYKHOTCUETaBMETpaX,f —BpPEMSIBCEKYHIaX,
M3MepeHHOEeCHaYaa B KeHHsI). BkakoiitMOMEHT BpeMeHHM (B CEKyHIaX) €€ CKOpOCTh Oblia
paBHa 3 m/c?

JlomoJJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3a0anus 9 3anuwiume x00, 000CHOGAHUE PEUIEHUA U NOTYYEHHbLI
omeem.




9. (3 6anna) Pa30ouTh BETHUK MPSIMOYTOJIHLHON (POPMBI (OTHOIIEHUE CTOPOH 2:3) HA YacTU
pa3NMYHOM IJIOMIAAH. YK@KUTE pa3HbBIM IBETOM MapajlieNbHbIEC, TEPIEeHINKYIISPHBIC,
CKpeIlUBaroIuecs OTpe3kHu. PaccunTarh KOJMUECTBO CaKEHIIEB I[BETOB IS KAJKIOTO CEKTOPA.
Odopmuts cxemy LBETHHKA (MOXKHO UCIIOIL30BaTh KoMIbioTep). Hanpumep,

ITAJOHBLI OTBETOB:

Homep
3agaHus

OTtBer A T T b 5 - 60 8 -




4 . Dono ouenounbIX CPeOCmE 015 RPOMENCYMOUHOU ammecmayuu (IK3amen)

Ha BrImomHeHWe NUCHPMEHHOW SK3aMEHAIIMOHHOW paboThl MO MareMaThke naercs 4
acTpoHOMHUYecKux 4aca (240 MUHYT).

DK3aMeHaIMOHHAs paboTa COCTOUT MX 2-X YacTeil: 00s3aTeIbHON U TONOTHUTEILHOM.

OOsi3aTennbHAasE 4YacTh COJCPXKUT 3aJaHHs MHHHUMAIBHOTO 0053aTeIbHOTO  YPOBHS,
JIOTIOJIHUTEIbHAS YaCcTh — 00J1e€ CI0KHBIC 3aIaHMSI.

[Ipu BEIOTHEHUM 3a/IaHUH 00SI3aTEIIBHON YacTH TPEOYETCs MPEACTABUTh X0 PEIICHUS U
yKa3aTh IMOJIyYCHHBIH OTBET. 3a MPaBUIBHOE BBITOJIHEHUE JIIOOOT0 3aJlaHusl U3 00S3aTEeIIbHOM
qacTh OOyJaronuiics moirydaere oauH Oamr. Ilpu BBIMONHEHWM 3aJaHUS U3 JTOTIOJHHTEILHOM
9acTH HE0OXOMMO MOAPOOHO OMHUCATh XOJ PEIICHHS U JIaTh OTBET. [IpaBHIIbHOE BEHITIOTHEHHE
3aJJaHMi JTOIOJHUTCILHOM 4YacTH oOlieHHMBaeTcsa 3 OautamMu wid 1-2 GajuramMu 3a 4acTUYHOE
perieHue.

Basel, momy4ueHHBIE 3a BCE BBIMOJTHCHHBIC 3a/IaHUsI, CYMMHPYHOTCSL.

Illkana nepeeooa 6a1106 6 OmMMemKU NO NAMUOALTILHOU CUCHEME

Ommemkxa Yucno 6annoe,
Heobxo0umoe 0151 nOJIy4eHUss OMMEmKU

«3» (y008.) 6-9

10-14
«4» (xopowo) (He Menee 00HO20 3a0aHuUs
U3 OONOJHUMENbHOU Yacmu)

bonee 14
«5» (omauuno) (He Mmenee 08yX 3a0aHull
U3 OONOJHUMENbHOU Yacmu)

Oopazosamenvhvle pe3yivomamol, nooJjexcaujue nposepke (Ia1emMeHmeol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.




DK3amenayuonuble 3a0AHUA O MAMEMAMUKe
00s3aTeILHAA YACTh
IIpu BhInOIHeHNH 3aaHuii 1-12 3anMIIUTE X0/ PelIeHNs U MOJyYeHHbIi 0TBeT.

1. (1 6ann)Beraucnute: 2sin(n/6)+2cos(n/3)
2. (I 6ann)Ha pucyHke IKUPHBIMH .,
TOYKAMH IOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB, 45
BbINaaBIIKX B Dnucte ¢ 7 no 18 nexabpst 2001 roxa. 35 il
[To ropu30HTaNM YyKa3bIBAIOTCS YHUCIIA MeECAla, MO 30 f l".,l
BEPTUKAIM— KOJIMYECTBO OCAJKOB, BHINABIIMX B . TR
COOTBETCTBYIOIIMM JI€Hb, B MuWIuMeTpax. s 15 ; ]“.II };'{
HATJISTHOCTH )KMPHBIE TOYKH HA PUCYHKE COCIMHEHBI ', e | /
muaued. OrpenenuTe MO PUCYHKY, CKOJIBKO IHEH oo

BBINAJANI0 60JIee 2 MUILTUMETPOB OCAIKOB? TooE s An Az s s s e

3. (I 6arn)Mobunbnbiit Tenedon croun 16000 pyoieii. Yepes HEKOTOpOE BpeMs IIEHY Ha 3Ty
Mozenb cau3uiu 10 15200 py6ueit. Ha ckosibko mpoIrieHTOB Oblia CHIKEHA 1eHa?

4. (I 6ann) Ha Tapenke 16 mupoxxkoB: 7 ¢ pelOOH, 5 ¢ BapeHbeM U 4 ¢ BumHen. FOmns Hayras
BBIOMpAET OJMH NMUPOKOK. HaliiuTe BEposSATHOCTH TOr0, YTO OH OKAXKETCS C BUIITHEH.

5. (1 6ann)Halimute 3Hauenne BeIpakeHust 10gr2 + logz 32
6. (1 6ann)HaiiuTe KOpeHb ypaBHEHHUS 7-bx=7.
7. (I 6ann) Pemmte HepaBeHCTBO 2¥> 64. B oTBeT 3aluIINTE HAUMEHBIIEE
TIOJIOKUTEITHHOE YUCITO.
x+2 1
8. (1 6ann)Haiinqure KOpeHb YpaBHEHUS g 4
9. (1 6ann)Havimute mpon3BoaHy0 PyHKIUU B Touke X=0: y = %x“ —6x> +7x—1
10. (1 6ann) 1iBeTHUK, OPOPMIICHHBIN IO WHANBUIYATLHOMY 3aKa3y, UMeeT (hopMy

nunuHapa. Beicota nBetHuka 35 cm, nuamerp ocHoBaHus 20 cM. CKOJIBKO 3eMJIM HEOOXOAMMO
MPUBECTH, YTOOBI I[BETHUK OBbLT 3aIlOJIHEH IMOJHOCTHIO. B OTBET 3amuimmTe 4Ynciio, JAEIEHHOE
Ha TT.

11. (1 6ann)Hatvimure tuiomanb GUrypsl, n300pakeHHOM Ha PUCYHKE
| 1
A \
T
12. (I 6ann) Teno mBuxercs 1Mo 3akoHy S(t)=3t+5t (M) Haiizure ckopocts Tena

yepes 1c mocie Hayana ABMKEHUS.
JlonoaHuTEIbHAS YACTD

Ilpu svinoanenuu 3aoanuit 13-16 3anuwiume xo00 peuieHus u nOJy4eHHbll OMeem

13. (3 6anna)Brraucnure TIOMIAlb 3eMJIU, OTBEICHHOTO MO KITyMOy, IEpUMETP KOTOPOTO
OTPaHUYMBAIOT JIMHUM y=X-2X-2 U y=-x’+2. Bemonuure ueprexk. OTBET HaiiTe B KBaJPaTHHIX
MeTpax.

14. (3 6anna) Pemmre ypaBHenue sin’x - 2sinx=0. B oTBeT 3amumuTe KOJMYECTBO
pELIeHNH, TPUHAUIEKAIINX TPOMEXYTKY [0; 47T.]
15. (3 6anna)Haiinute 00beM MHOTOTPaHHHKA, U300paKEHHOTO HAa PUCYHKE (BCE IBYTpaHHbIC
yTJIbI IPSIMBIE).

1z



3

[

16. (3 6anna) llepBolii cagoBoABBICAXHBACT 126 CakeHIIEB HA 5 4acoB OBICTpee, 4eM
BTOpOii. CKOJIBKO Ca’KEHIIEB3a YacC BBICAKMBACT MEPBBII CaZ0BOJI, €CIIM U3BECTHO, YTO OH 3a 4Yac
MOXET BBICAJIUTh HA 5 CaXKEHIIEB OOJIBIIIE BTOPOTO?

ITAJOHBLI OTBETOB:

Homep 1123, 4 (5,67 819 10 11|12 | 13 | 14 | 15| 16
3a/laHusA

OtBer 213 |5/025|6|-7(1|-10]7 |3500 15119 |5 | 6|13
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MuHucTepcTBO 00pa30BaHus U HAYKH 320aliKaJbCKOI0 Kpas
I'ocynapcrBenHoe npogeccuoHaabHOe 00pa3oBaTeIbHOE YUPEXKIeHue
«IIMIKUHCKHI MHOTONIPO(UIbHBIN JHIIEID)

METOANYECKHE PEKOMEHJIAIINHN
110 BBINOJTHEHHUIO BHEAYIUTOPHOH CAMOCTOATEIbHOM Pad0ThI CTYAECHTOB

10 MpodeccusiM TEXHUIECKOTO TTPOQHUIIS:
23.01.09 MatmHUCT JJIOKOMOTHBA
43.01.06 .IlpoBOOHUK Ha YKEJIE3HOIOPOKHOM TPAHCIIOPTE

10 JUCIHHUITIINHE! MarteMaTuKa

2023r.



Mertoandeckue PEeKOMEHJAIMH IO BBHIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSTENBbHON paboThI
CTYICHTOB pa3paboTaHbl HA OCHOBE MPOTpaMMbl Y4eOHON AUCIUIUIMHBI MaremaTuka.

Opranu3zanusi-paspador4uk:

MunuctepctBo  oOpa3oBaHuss M Hayku  3abalikanbckoro  Kpas  l'ocynapcTBeHHOe
npodeccuoHaabHoe 00pazoBaTenbHOe yupexkaeHue «LInmkuHckuit MHOTOpO(UIBHBIHN JTHIIEeH)

ABTOp:

VYcoBa Exarepuna BiagumupoBHa, mpenogaBaresib MaTeMaTUKHU



Conepxanue

TlogcuurtenpHaga 3amnmcka

Temaruka caMoCcTOATENBHON PaOOTHI

OO11re NoJ0XKEeHHUs IO CAMOCTOSITENIbHON paboTe.

Metoandeckne peKOMEHIAINH 110 COCTAaBICHUIO pedepar
MeToauueckue pEeKOMEHIAIMH 110 COCTABICHMIO JIOKJIAJA 110 TEME

Metoandeckne peKOMEHIAINH 10 TPOBEACHUIO UCCIIeIOBaHUN
Metoandeckne peKOMEHIAIUH 110 COCTABJICHUIO TaOIHIIBI
MGTOZII/I‘-IeCKI/Ie PEKOMCHAAIUH 110 IMMOATOTOBKEC K 3a4CTy
3amaHus caMOCTOATENBHBIX PA0OT MO AUCIHUILIINHE

HNudopmanmornroe odecrieueHne METOINISCKIX PEKOMEH TaIlHi




IlosicHuTeEIbHAS 3aMUCKA

CeronHs OCHOBHBIE 33/1a41 IPO(PECCHOHATBLHOTO 00pa30BaHUs, CBOJIATCS K MOJATOTOBKE
HE MPOCTO KBATU(PHUIIMPOBAHHOIO PaOOTHUKA, KOHKYPEHTOCIIOCOOHOTO HAa pBIHKE TpPYyIa,
KOMIIETEHTHOT'O, OTBETCTBEHHOT'0, CIIOCOOHOTO K 3((eKTUBHONW paboTe Ha YPOBHE MHUPOBBIX
CTaHJApTOB, HO W TOTOBOTO K IOCTOSIHHOMY HPO(ECCHOHATBHOMY POCTY, COLMAIbHOWH H
npoeCcCHOHATBPHON ~ MOOWJIBHOCTH,  YIOBJETBOPEHUIO  NOTPEOHOCTH B TOJYYEHHUH
COOTBETCTBYIOIIEr0 oOpa3oBaHus. PelieHne 3TUX 3a7ay HEBO3MOXKHO O€3 MOBBIIMICHUS POJIU
BHEAyJUTOPHON CaMOCTOSITENIbHON PalbOThl ydaluxcsi HaJl y4eOHbIM MaTepUalioM, YCHUJICHHS
OTBETCTBEHHOCTH IPEINOJIaBaTeNsl 3a pa3BUTHE HABBIKOB CAMOCTOSTEIBHOU paboOThl CTYJIEHTOB,
3a CTUMYJIMpPOBaHHE NPO(ECCHOHAIBLHOTO POCTa CTYAEHTOB, BOCIIMUTAHUE HMX TBOPYECKOU
AKTUBHOCTH U UHUIINATHBBI.

BHeayauTopHyIo caMOCTOSATENbHYIO pabOTy CTYJIEHTOB MOYKHO paccMaTpUBATh KaK dTam
MOATOTOBKH M TIEpeXoja K IIeJICHANpaBIeHHON Hay4yHO-UCClenoBaTenbckon padore. [lupokoe
MIPUBJIEYEHUE CTYAECHTOB K XOPOLIO OPraHU30BAHHOM, METOJMWYECKH MPOJyMaHHOW Hay4yHO-
HCCIIEIOBATENbCKON paboTe, TECHO CBSI3aHHOM € yueOHBIM MpolieccoM M mpoduuem Oyayuieit
npodeccuu, cTaHOBUTCS BecbMa 3((EKTUBHBIM CPEJCTBOM YJIYUIICHUS KaueCTBA U TOBBIIICHUS
YPOBHS MIX TIOATOTOBKH.

VYuyeOnas nucuuiuinHa «MareMmatuka» paspaboTaHa Juisi NpUOOpPETeHHs 3HAHUM U
yMeHUH B 2(QQPEKTUBHOM TNPUMEHEHHUH HH(OPMAIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB B
y4eOHOM JAeATeIbHOCTH, OPraHU3aliid UHIUBUAYATbHOIO MH(POPMAIMOHHOTO MPOCTPAHCTBA U
aBTOMAaTHU3aI[M KOMMYHUKAIIMOHHOM J€ATEIbHOCTH.

OcHOBHBIE LIENIN U 3a/1a4¥ MATEMaTUKU KaK HAyKH — Pa3BUTHE Y CTYACHTOB JIOTHUECKOTO
MBbIIJIEHUS,, (OPMUPOBAHHE COBPEMEHHOI'O MHPOBO33PEHHSI M TPa)XJaHCKON IO3UIUH,
CIOCOOHOCTH KMTh B MHOTOKYJIbTYPHOM OOIII€CTBE, TIOHUMaHUE HEOOXOIMMOCTH MOCTOSIHHOTO
caMo00pa30oBaHMUsl KaKk OCHOBBI HEMPEPHIBHOM IMOATOTOBKM B IMPO(ECCHOHAIBHOM IUIAHE U
OO0IIECTBEHHOH JKU3HHU.

OcHOBYy mporpamMMmbl COCTaBISIET COJEp’KaHHE, COIJIAaCOBAaHHOE C TpeOOBaHUAMMU
(dbenepaTbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa CpeaHero (MOoJIHOro) oOIIero
oOpa3oBaHus 0a30BOTO YPOBHS.

IIporpamma BBINONHSAET 1BE OCHOBHBIE (DYHKIIMH:

— HMH(OPMAIMIOHHO-METOANYECKYIO, MO3BOJISIOILY IO BCEM y4acTHUKaM
00pa3zoBaTeNpHOrO Ipolecca IOJYyYUTh MPEACTaBIEHUE O LENAX, COAEp)KaHUM, oOueH
CTpaTerud OOydeHHs, BOCIMTaHMS M Pa3BUTHUA CTYACHTOB CpPEICTBAMHU IpeaMeTa
«MaremaTHKay;

— OpraHU3allMOHHO-IJIAHUPYIOLIYI0,  NPEAyCMAaTPUBAIOLIYIO  BBIJCIEHHE  ITANOB
o0y4yeHHUs, CTPYKTYpHUpOBaHHE yueOHOro Marepuasa, ONpPEAETICHHE €ro KOJIMYECTBEHHBIX U
KayeCTBEHHBIX XapaKTEePUCTHK Ha Ka)KJOM M3 3TaloB, B TOM 4YMCJE Ul COAEP)KATEIBbHOIO
HaIOJIHEHUS POMEXYTOYHOM aTTeCTalluy CTYIEHTOB.

OCHOBHBIMU COJIEP>KATEIBHBIMU pa3JeslaMH IIPOrpaMMBbl SBJISIOTCS:

-Kopuu, crenenu u norapudmsl

-OCHOBBI TPUTOHOMETPUH

- CreneHHble, 0Ka3aTeIbHbIE, U TPUTOHOMETPUYECKUE
-OyHKuMn

-[IpousBoaHas ee npuMeHEHHeE.
-ITepBooOpa3Has u uHTErpal

- YpaBHEHUS U HEPAaBEHCTBA

-DneMeHTbl KOMOMHATOPUKHU

-DNeMeHThl MaTeMaTUYeCKON CTaTUCTUKU
-IIpsimble ¥ MIOCKOCTH B MPOCTPAHCTB
-MHororpaHHuKH

-Tena u MOBEPXHOCTH TeJ BpallleHHs
-KoopaunaTsl 1 BEKTOPHI



Takum o0pa3oM, mporpamMma y4eOHOH IUCHMIUIMHBI TMPEJOCTABISAET BO3MOXKHOCTD
peanu3ali  Pa3IMYHBIX IOAXOJOB K  IOCTPOSHHIO  00pa30BaTeNbHOTO  Ipolecca,
(GOpMHpPOBAaHHMIO Yy CTYAEHTOB CHCTEMbl 3HAaHWW, YMEHHUH, YHHMBEPCAJIbHBIX CIOCOOOB
JEATETbHOCTH U OOIIUX KOMIIETEHIIHIA:

— YMEHH CaMOCTOSTEIbHO 1 MOTUBHPOBAHHO OPTraHU30BHIBAThH CBOIO MMO3HABATEIBHYIO
JEeATeNbHOCTD B cepe MHPOPMALMOHHBIX TEXHOJIOTHH;

— YMEHHI OTCTauBaTh CBOIO TPAXKTAHCKYIO TO3HIIUIO, OCO3HAHHO OCYIECTBIISATH BEIOOP
Iy TH MPOJIOJDKEHISI 00pa30BaHUs WK Oy IyIei mpodeccuu.

Mecto aMCHUMILIMHBI B CTPYKType OCHOBHOI 00meo0pa3oBaTe/bHOl 0a30Boi
NMporpaMmbI: 0011e00pa30BaTEIbHBIA UKL

B3aumocBsi3b ayIUTOPHOM U BHEAYIMTOPHOI CAaMOCTOSITEJILHON PadoThI CTYIEHTOB
NP U3yYeHUH TUCHUTLIUHBI:

OcBoenue coaepxkaHus y4eOHOM AMCHUIUIMHBI «MaTemaThka» oOeclneuyuBaeT IOCTHUKEHHE
CTYJEHTAMHU CIIEAYIOUINX pPe3ya1bmanos

JUYHOCHHBIX:

0 c(hOpMUPOBAHHOCTh TPEICTABICHUN O MAaTeMAaTUKE KaK YHHUBEPCAIBHOM S3BIKE
HayKd, CPEACTBE MOJICITUPOBAHUS SBJICHUN U TTPOLIECCOB, 00 UIEAX U METOJIaX MAaTEMaTHKH,

0 MMOHMMAaHHWE 3HAYUMOCTH MAaTEMAaTUKH I HAYYHO-TEXHHUYECKOTO Tporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHMS K MAaTeMaTHKE KaK K YacTH OOIIEUYEIOBEYECKOW KYJIbTYPHI
yepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHSI MAaTEMAaTUKH, YBOJIIOLIMEN MaTEMaTHYECKUX UJIEH;

0 pa3BUTHE JIOTHYECKOTO MBIIUICHHUs, TPOCTPAHCTBEHHOTO  BOOOpakKeHUs,
QITOPUTMUYECKON KyJIbTYpPbl, KPUTHYHOCTH MBIIUICHHS Ha YpPOBHE, HEOOXOAMMOM IJIs
Oynymeir mpodeccCHOHATBHON  ACSATENBHOCTH, JUISI  TPOJOJDKEHUS  O0pa3oBaHUA U
caMm000pa30oBaHusI;

O OBJIaJICHUE MaTeMaTUYECKUMHU 3HAHUAMH M YMEHUSIMH,

HEOOXOJUMBIMM B TIOBCEIHEBHON JKM3HM, NJISI OCBOEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX
JUCUMIUIMH W JUCUUIUIMH NPOQECCHOHATIBHOTO IMKIA, JUIsl TOJydyeHUss oOpa3oBaHUS B
o0macTsaX, He TPeOYIOMMX YTrITyOJIeHHONH MaTeMaTHIECKON MTOATOTOBKH,

0 TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HM;, CO3HATEIHbHOE OTHOILIEHHWE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHEITHON MPOGECCHOHATBHON U 00IIIECTBEHHOM JIEATETLHOCTH;

0 TOTOBHOCTh M CIOCOOHOCTBH K C&MOCTOHTCJ’IBHOI\/'I, TBOp‘lCCKOﬁ U OTBETCTBEHHOM
JACATCIBHOCTH,
0 TOTOBHOCTh K KOJJICKTHBHOM pa60Te, COTPYAHUUYECTBY CO CBEPCTHHKAMH B

o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIeA0BATENbCKONW, TPOEKTHOM U APYTUX
BUJIAX JIEATEIBHOCTH;

O OTHOIICHHE K MPOPECCUOHANBHON NESATENbHOCTH KaK BO3MOXKHOCTH y4YacTHs B
PEIIeHUU JTMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEeM;

Memanpeomemuuplx:

* YMEHHME CaMOCTOSITEIbHO OINpPENeNIATh LEeNU JESITEeIbHOCTHM M COCTaBIATH IUIAHbBI
NEATeNbHOCTH; CaMOCTOSATENBHO  OCYLIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBAThH
JeATebHOCTD; UCIOJIb30BaTh BCE BOBMOXKHBIE PECYPChI ISl IOCTHXKEHUS [TOCTABJICHHBIX LesIei
U peanu3aluy IUJIaHOB JESATEIbHOCTH; BBIOMpATh YCIEIIHblE CTPATerMd B  Pa3IMYHBIX
CUTYyalMsX;

J YMEHHE MPOJYKTUBHO OOIATHCS U B3aMMOJAEHCTBOBAThH B MPOIIECCE COBMECTHOM
NEATeNbHOCTH, YYHMTHIBaTh MO3MLMU JIPYTMX YYAaCTHUKOB JESTEIbHOCTH, 3(PPEKTUBHO
paspemiatb KOH(QJIUKTHI;

J BJIa/IeHHE HAaBbIKaMM MTO3HABATEJIbHOM, yueOHO-UCCIIe10BATEIbCKON
U TIPOEKTHOM JeATEeNIbHOCTH, HaBBIKAMU pa3pelieHus npodiieM; cnocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbBHOMY ITOMCKY METOJOB PEIICHUs IPAKTUUYECKUX 3a/lad, IPUMEHEHHUIO Pa3IU4HbIX



METOJIOB MTO3HAHUS;

J TOTOBHOCTH M CIIOCOOHOCTb K  CaMOCTOSTENIbHOW  WH(OPMAIMOHHO-
MO3HABATEIBHOMN JEATEIBHOCTH, BKIIIOYAsi YMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX
uHpOpMAalUY, KPUTHUYECKH OLIEHWBATh M HMHTEPHPETHPOBATH MH(POPMALHUIO, MOJYyYaeMYyIO U3
Pa3IMYHBIX UCTOYHHUKOB;

L4 BJIAICHUC SA3BIKOBBIMU CPEACTBAMU — YMCHHUC ACHO, JIOTUHHO M TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUA, UCIIOJIB30BaTh aICKBATHBIC SA3bIKOBBIC CPCACTBA,
L4 BJIaJICHUC HaBbIKaMU IMO3HABATCIILHOM pe(i)JICKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX

JNEUCTBUN U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHWMN, I'PAHMI] CBOETO 3HAHUSA U
HE3HAHUs, HOBBIX ITI03HABATEIIBHBIX 337a4 U CPEACTB UX TOCTHKCHUS,

J [EJICyCTPEMIICHHOCTh B TOUCKAaX M MPHUHATHH PEUICHUH, COOOpPa3UTENIbHOCTh U
WHTYUIUS, DPa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJICTABICHUI; CIIOCOOHOCTH BOCIPHHUMATH
KpacoTy ¥ FapMOHMIO MHUPA;

npeomemmvix:

[ copMUpOBaHHOCTH MPEICTABICHUM O MaTeMaTUKe KaK YaCTH MUPOBOW KYJIBTYpHI U O
MeCTe MaTeMaTUKH B COBPEMEHHOW LUBUIIM3AIMHU, O CIOCO0axX ONMUCAaHUS HA MaTeMaTUYECKOM
SI3BIKE SIBJICHUH PealbHOTO MUPA;

O c(OpPMUPOBAHHOCTh TPEJCTABIEHUH O MaTeMAaTUYECKUX TMOHATUAX Kak o
BAKHEHIINX MaTEeMaTUYECKMX MOJENAX, MO3BOJSIOLIMX ONUCHIBaTh W H3y4yaThb pas3HbIe
MpoLecchl U SBJIEHUS; TIOHMMaHUE BO3MOXKHOCTH  aKCHOMAaTHYECKOIO  IMOCTPOCHHUS
MaTeMaTH4ECKUX TEOPUH;

O BJIAJICHUE METOJAaMHU JIOKA3aTeJIbCTB W aJIrOPUTMOB DEIICHMs, YMEHHE HX
IIPUMEHSTh, IPOBOJIUTH JTOKA3aTEJIbHBIEC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;
O BJIAJICHUE  CTAHJAPTHBIMH  TNPUEMAMHM  PEUICHUS  PAlMOHAIBHBIX U

MPPALMOHANIBHBIX, ITOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUU U
HEPaBEHCTB, UX CUCTEM; HCIIOJb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHUCIIE IS
MOMCKA IyTH PEIICHUs U WJUTFOCTPAIIMHU PEIICHUS YpaBHEHUN U HEPABEHCTB;

O c(hOpMUPOBAHHOCTH MPECTABICHUNH 00 OCHOBHBIX IMOHATHUSX MaTeMaTHYECKOTO
aHaJIWU3a U UX CBOMCTBAX.

1.4. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOeHHE YUeOHOI JUCHMIIIIUHBI:
- MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydaromerocsi 463 yaca, B TOM YHCIIE:

- 00s13aTeNbHON ayIMTOPHOM yueOHOM Harpy3ku odydaromierocs 309 gacos;

- CaMOCTOSTEILHOM paboThl 0Oyuatomerocs 154 gacos.
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Pasnea 1. IloBTropenne | 18 9 BHeaynuTopHasi camocrosiTesibHasi padora Nel pemienue 3ananuii (ypapHenuid, | [IpoBepka perieHHbIX 3a/1a4
Kypca MaTeMaTHKHU HEPaBEHCTB U CHCTEM)
OCHOBHOM IIKOJIbI
Paznen 2 Ipsimblie u 20 10 BHeayautopHasi camocTositesqibHasi padora Ne2: qokuaan mo reme «llapajaieabHoe | Ypok-ceMuHap
IJIOCKOCTH B NPOEKTHPOBAHUE»
NPOCTPAHCTBE
Paspnean 3. 16 8 BueaynuropHasi camocrositesibHasi padora Ne3: Jlokaan «Acnosnb3oBanue Ypok-cemunap
Koopannatsl n KOOPIAMHAT U BEKTOPOB NPH pPellleHuH MaTeMaTH4YeCKUX U NPUKJIAAHBIX 324249,
BEKTOPbI
Pa3znea 4. OcHOBBI 36 18 BueaynuropHasi camocTrosiTesibHasi padora Ned:pemeHue Tpuronomerpudeckux | [Ipoepka peleHHbIX 3a1a4
TPUTOHOMETPHH. ypaBHeHuii. Pemmenue 3a1a4 no reme «PaquanHasi u rpagycHasi Mepa yria»
TpuroHomMmerpuieckun
e pyHkuuun
Pasnea 5. 8 4 BHueayauTopHas camocTosiTeibHAasi padota cryaeHToB NeS Jlok/iaa Ha TeMy Ypok-cemunap

KoMmiekcHbIe yncia

«3a4eM HY’KHbI KOMILJIEKCHbIE YncIa»?




Pasneu 6. 36 18 BueaynuTopHasi camocrosiTeJibHasi padora Ne6: pemeHue 3aga4: ITpoBepka peleHHbIX 3a1a4
IIpousBoanasn «IIpon3BoaHBIE OCHOBHBIX 3JIeMEeHTAPHBIX (pyHkuuii. [Ipumenenne
bynkuum, ee NMPOU3BOAHON K HCCJIET0BAHMI0 (PYHKIMIA M MOCTPOCHUIO IPapuKOB».
NpUMeHeHue
Pa3zpnen 7. 38 19 BHeaynuTopHasi camocTosiTeJibHasi padbora cTyaeHTOB Ne 7: pelieHue 3a1a4: IIpoBepka peleHHbIX 3a1a4
«Haxoxnenne 00bEMOB reoMeTpUYECKHUX TeJ»
MHororpaHHuKH u
TeJla BpallleHusl
Paszpnea 8. 14 7 BHeaynuTopHasi camocrosiTesibHasi padora cryaeHToB Ne8:« [Ipumenenne IIpoBepka peleHHbIX 3a1a4
onpeieJIeHHOr0 MHTerpaJia JAJs HaX0KIeHH!s IJIOIAM KPUBOJIMHelHOi
IlepBooOpa3nas Tpanenum.
(pynkuumn, ee
NpUMeHeHue
Pa3zpnen 9. 16 8 BueayauTopHasi camocrosiTeibHAas padora Ne 9 pelieHue pauMOHAAbHBIX U IIpoBepka peneHHbIX 3a1a4
HPPALMOHAJIBHBIX YPaBHEHHUI U HEPABEHCTB
CreneHn u KOpHH.
Paspnen 10. 18 9 BHeaynuropHasi camocTosiTeIbHAs padoTa cTryaeHTOB Ne9: « Pemenue IIpoBepka pemeHHbIX 3a1a4
IToxa3arenbHas NMOKAa3aTeJIbHbIX YPABHEHHUI M HEPABEHCTBY.
bynkuus
Pazgen 11. 28 14 [IpoBepka pemieHHbIX 3a1a4
Jlorapugmbl.
Jorapudmuyeckast BueaynuropHasi caMmocTosITe/IbHAS p“aﬁoTa Ne 11 «Pemienue jiorapupmMuyecKux
bymicms YPABHEHHI U HEPABEHCTBY.
Pazpnen 12. 10 5 BueayauTopHasi camocrosiTeibHasi padora Ne 12 pemenne 3agau «Onepanum ¢ | [IpoBepka pemieHHbIX 3a/1a4
MHOxkecTBamMu. [IppMeHnenue rpaos K pemieHUI0 3a1a91»
MHuoxecrBa.

DJIEeMEeHTBI TeOpHH




rpagos

Pasnea 13. DaemenTsl | 26 13 BueaynuTopHasi camocrositesibHast pabora Nel3: pemieHne KOMOMHATOPHBIX IIpoBepka peleHHbIX 3a1a4
KOMOMHATOPHKH, 3a1a4
CTATUCTHKHU H TEOPHH
BEPOATHOCTEM
Pasnea 14. 28 14 BueaynuTopHasi camocrosiTesibHasi padora Nel4 pemenue 3aga4 «YpaBHenus u | [IpoBepka penieHHbIX 3a1a4
YpaBHeHus u HepaBeHCTBa»
HepaBeHCTBa
312 | 156




OO0mme mos10keHNsI 10 BHEAYANTOPHOH CAaMOCTOATE/ILHOI padoTe

BueaynuropHas camocrosTelnbHas ~pabora - IUIaHWpyemas — ydeOHas, yd4eOHO-
UCCIIeIOBATEeNbCKasl, HAy4YHO-HMCCIeIoBaTeNnbckass paboTa  CTyJIEHTOB,  BBINOJHSIEMas  BO
BHEAyJUTOPHOE BpeMs 110 3a/IaHUI0 U IIPU METOJIMYECKOM PYKOBOJCTBE IIPENOaBaTelis, HO 03 ero
HETMOCPEJCTBEHHOr0 Yy4acTusi (MPH YaCTMYHOM HEMOCPEICTBEHHOM YYaCTHH TPEMOaBaTels,
OCTABJISIIOIIEM BEAYIIYIO POJIb 32 PAOOTOM CTYJCHTOB).

BreaynutopHasi camocToOsTeNbHAs padoTa CTYACHTOB B JIMLEE SIBJISICTCS Ba)KHBIM BHJIOM
y4eOHOM M HCCIIeOBATEIbCKONW AEATENBHOCTH CTyAeHTOB. OOydeHWe BKIIOYaeT B ceds JBe,
MPAKTUYECKH OMHAKOBBIC 110 00BEMY M B3aUMOBIIHMSHHUIO YaCTH — Tpolecca 00y4YeHHUs U Mpolecca
camooOyuenus. [loaToMy BHeayaIWTOpHas CaMOCTOSITENbHas paboTa CTyJEHTa JOJDKHA CTaTh
3 PEeKTHBHOHN U LIEIEHANIPABICHHOW PabOTOM.

Konnenmueit MoaepHu3auu poccUCKOro oOpa3oBaHUSI OINpPENETIeHbl OCHOBHBIE 3a7auu
npodeccuoHanpHOr0  O00pa3oBaHMsI —  IOATOTOBKAa  KBAaJU(UIMPOBAHHOTO  pabOTHUKA
COOTBETCTBYIOIIETO YPOBHS M MPO(UIISL, KOHKYPEHTOCTIOCOOHOTO Ha PHIHKE TPY/la, KOMIETEHTHOTO,
OTBETCTBEHHOI'0, CBOOOJHO BIIAJICIONIEr0 cBOoell mpodeccueil 1 OpUEHTUPOBAHHOTO B CMEKHBIX
o0nacTax JeATeNbHOCTH, CHOCOOHOrOo K 3(PQeKTUBHOM padoTe MO CHEeNMaTbHOCTH HAa YpPOBHE
MHUPOBBIX CTaHJIAPTOB, TOTOBOTO K TOCTOSHHOMY MpPO(GECCHOHATHLHOMY pPOCTY, COIMAIBHON U
popeCCHOHAIBHOW MOOMITBHOCTI.

Pemenne sTux 3a7a4 HEBO3MOXKHO O€3 MOBBIIICHUS POJIM BHEAYIUTOPHON CaMOCTOSITEIIbHON
paboThl CTYy/IEHTOB HaJ Y4eOHBIM MaTepUalioM, YCHUJIEHMs] OTBETCTBEHHOCTH IpernojaBaTesiel 3a
pa3BUTHE HABBIKOB  BHEAYIUTOPHOH  CaMOCTOSTENFHOW  paboOThl, 3a  CTUMYJIHUPOBAHHE
PO eCCHOHATBFHOTO POCTA CTYJACHTOB, BOCIIUTAaHHE TBOPYECKOW aKTUBHOCTH Y MHUITHATHBBL

Lenpto BHEAyTUTOPHOW CaMOCTOSITENIbHOM pabOThl CTYJEHTOB SIBISIETCS OBJaJIEHUE
(byHIaMEHTAIEHBIMHA 3HAHUAMH, POPECCHOHATBHBIMA YMEHHUSIMH W HAaBBIKAMH JEATEIBHOCTH IO
npodecCuu, OIMBITOM  TBOPYECKOM, HCCIEAOBATEIbCKOW  JCATENBHOCTH. BHeayauTopHas
camMocTosiTeNibHass ~ pa0oTa  yyalMXcsi  CIIOCOOCTBYET  Pa3sBUTHUIO  CaMOCTOSITEIHLHOCTH,
OTBETCTBEHHOCTH M OPraHU30BAHHOCTH, TBOPUECKOTO IMOAXO0JAa K PEHICHHIO MpodiieM y4eOHOro U
PO eCCHOHAIIBHOTO YPOBHSI.

3amauyamMy BHEAYIUTOPHON CaMOCTOSITEIIBHON PaOOThI CTYJICHTOB SIBJISIOTCSI:

—  cHUCTeMaTH3alus U 3aKperyIeHHe TOJyYeHHBIX TEOPETUUECKUX 3HAHUM U MPaKTHYECKUX
YMEHUH CTYJEHTOB;

—  yriiyOJeHue U pacliupeHre TEOPEeTUUIEeCKUX 3HAHUM;

— (QopmupoBaHHE YMEHHMIl UCHOJIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO U CHEeLHANIbHYIO JIUTEPATYPY;

— pa3BUTHE I[I03HABATEIbHBIX CIIOCOOHOCTEH U AKTUBHOCTH CTYJIEHTOB: TBOPYECKOU
WHUIUATUBBL, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

— (QopMHupoBaHHE CaMOCTOSITEIILHOCTH MBIILJIEHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTn3alliu;

—  pa3BHUTHE UCCIENOBATEILCKUX YMEHHUIA;

—  HCIOJIb30BaHHE MaTepHualia, COOPaHHOTO U MOJyYEHHOTO B XOJ€ CaMOCTOSITENbHBIX
3aHSTHUI Ha CEMUHApax, Ha MPAKTUYECKUX 3aHATHUSAX, U d3PPEKTUBHON MOATOTOBKU K UTOTOBOMY
3ayery.

OCHOBHBIMU BHJaMU BHEAYIUTOPHOW CaMOCTOATENbHOW pabOThl yuammxcsi 0e3 ydyacTus
npernojaBaTeneil IBISIOTCS:

— (hopMUpOBaHME U YCBOCHUE COAEP)KaHUS KOHCIIEKTa JEKIMHA Ha 0a3e peKOMEHI0BaHHON
yueOHOM muTeparyphl, BKIOYas HHPOpPMAalMOHHBIE 00pa30BaTENIbHBIE PECYPCHI (DIEKTPOHHBIE
yUeOHUKH, dJIEKTPOHHbIE OMOIMOTEKH U Ap.);

—  HamnMcaHue KOHTPOJIBHBIX paboT U 3cce;

—  MOJrOTOBKa K CEMHUHApaM M MPAaKTUYECKUM paboTaM, UX OPOpPMIICHHE;

—  COCTaBJICHHWE aHHOTHPOBAHHOI'O CIMCKA CTaTel U3 COOTBETCTBYIOIINX KYpPHAJIOB;

—  TOJrOTOBKA PEleH3UH Ha CTAThIO;



- BBITTIOJIHCHHUC MPIKpOI/ICCJIC,HOBaHI/IfI;

—  KOMIBIOTEPHBI TEKYyIIUH CAMOKOHTPOJIb W KOHTPOJb YCIIEBAEMOCTH Ha 0ase
AIIEKTPOHHBIX 00YYAIOIINX M aTTECTYIOIUX TECTOB.

[Iponecc opranu3ay CaMOCTOSTEIBHON PadOThl YHalUXCsl BKIIOYAET B ce0s CIICAYIOIINE
JTalbl:

—  TIOATOTOBUTENIbHBIN (OMpeeIeHHE 1eNIeH, 3a/1a4);

— OCHOBHOMW (peajiu3alusi caMOCTOSITEIbHOM pabOThl, UCHOIb30BAHUE IPHUEMOB IOMCKA
nH(pOpMaNUK, YCBOCHHS, TNepepabOTKH, MNPUMCHCHHS, Tepeladyd 3HaHWK, (UKCHPOBAHUE
pe3yabTaTOB, CAMOOPTaHU3aIUs IIpo1iecca paboThl);

- 3aKITIIOYUTEITbHBIN (OHCHKa SHAYUMOCTHU W aHaJIu3 pPE3YyJIbTAaTOB, UX CUCTCMATHU3allNA,
oreHka 3(ppekTuBHOCTH pabOTHI).

MeToauuyecKue PEKOMEHIALIMHU 110 COCTABJIEHUIO U O(I_)ODM.]'ICHI/IIO JOKJIaAA.

Jlokinaz - AOCTaTOYHO KpaTKOe OCBElIeHHE BbIOpaHHOU TeMbl. C naHHON (opMOi HaydHOH pabOThI
3HAKOM MOYTH Ka)/bIi MIKOJIbHUK, CTYJCHT WM Y4eHbId. HeCMOTps Ha CBOKO POCTOTY, JOKIAL]
JIOJDKEH OBITh HAIMCaH 110 OINpe/eIeHHbIM ITpaBuiaM. JloKiiaJ COCTOUT U3 CENYIOUIUX YacTeu:

®  TUTYJBHBIINCT;

® CoJep)KaHNEPaOOTHI;

® TEKCT;

®  CIHCOKHCTOYHUKOB.
Jloknag He JoikeH uMeTh Oosblioil oObeM. MakcumanbHoe wucio crpanun — 20, HO B
OOJIBIIMHCTBE CIIy4aeB HEOOXOAMMO OrpaHUYUTHCS JecAThi0. OJHAKO NMPU TaKOM HEOOIBIIOM
o0BbeMe cieayeT rpaMOTHO U €MKO U3JIOKUTh BCIO CYTh OCBelIaeMol TeMbl. Jlokman nmpu 3Tom He
MO/Ipa3yMeBaeT HaJU4ME CEPhE3HbIX HCCIEAOBAHUN, (PYHIAMEHTAIBHBIX BBIBOJOB MIIM CIIOKHBIX
pacyeToB.

Kak opopmuts noxian B yueOHOE 3aBEIeHNE WM HA HAYYHYIO KOH(EPEHIINIO?

OcHoBHBIE TpeOOBAHUSI.

Tekcr meuataercs B TekcToBOM penakrope Word. Pasmep mpudra momken Obith 14nT. Cam
mpudt - Times New Roman. Jlyumne BeIOpaTh MOJYyTOPHBIA MEXIYyCTPOUYHBIM MHTEPBAJ, TOTAA
TekcT Oyner myumie uuTarbes. [lons Ha crpanuie BbIOMparoTcsi cTraHmaptHeie s Word.
XKenarenbHo, yTOOBI Ha cTpaHulle ObLIO HE OoJyiee MATU ab3aleB, MOITOMY HE CIEAYET CIHUILIKOM
npobuts Tekcr. Kaxaplii ab3ar; meuyataercs ¢ KpacHOM CTpoku. OTCTYN BBINOJHSETCS
aBTOMAaTUYECKH, @ HE BPYYHYIO C IOMOILIbIO TPOOEIIOB.

Kaxnplii pasgen noknaza medaraeTcsi C HOBOrO JiMcTa. Bce CTpaHUIBI JTOJKHBI  OBITh
MIPOHYMEPOBaHbl, HAUKWHAs C COAEPKaHUS. TUTYIbHBIN JUCT TaK)Ke YUYUTHIBACTCS MPU HyMepaluu,
OJIHAKO HOMEpP Ha HEeM He CTaBUTCs. TEeKCT MOMKEH YeTKO pa3AemsaThCs Ha BCTYILJICHHE, OCHOBHYIO
4acTb U BBIBOJABI. BO BCTyIUIeHMH aBTOp 00si3aH MO3HAKOMUTH CBOUX CIyIIATENed C TEMOI,
YIOMSHYTh YYEHBIX, pa0OTaIONINX HaJl TaHHOW IMPOOIEMOii, a TaKKE OCHOBHBIE MOHSTHSI, KOTOPHIE
OyayT BcTpeuaThecsi fanee. Takke B JaHHOM YacTH IMOJHHMMAIOT BOIIPOCHI, HA KOTOpBIE aBTOP B
paboTte mocTtapaercs AaTh OTBEThl. OCHOBHAS YaCTh OCBEIIAET TEMY C Pa3HBIX CTOPOH. TeKCT MOXKeT
ObITh pa3ApoOJeH Ha pasfenbl A OPOCTOTHI BOCHpHATHS. B comepkaHun HEOOXO0AUMO
00s3aTebHO yKa3aTh BCE€ MYHKTHl W TIOAMYHKTHI CBOEH pabOThI, €CM TaKOBBIE WMEIOTCH.
3aKIOYeHUEe COJIEP)KUT BBIBOJABI M peKoMeHaauuu. He cremyeT ToBOpUTH O TOM, O 4YE€M HE
YIOMHHAJIOCh B OCHOBHOM 4YacTu moknana. llepen HamucaHueM paboThl TMOWHTEpECYyHTeCh Y
HAy4YHOTO PYKOBOJUTENA, Kak odopMuTh noknala. Kaxmoe yueOHOe 3aBeileHUSI MOXKET UMETh CBOU
TpeOoBaHUsl M MpaBuiIa. B HEKOTOPHIX Cly4asX, HallpUMeEpP, OT BaC MOTYT MOTpeOOBaTh MOMHUMO
MeYaTHOM BEpPCUM JOKIaJa M AJICKTPOHHBIA BapuaHT Ha JTOOOM HOCUTENe HHQpOpMaIMH (JIUCK,
JMCKeTa, (premika).



Kak 0opMHTh TUTYJILHBIN JIMCT HA TOKJIAJT?
NMeHHO ¢ HaAYanbHOW CTpPAHMIIBI HAYMHACTCS 3HAKOMCTBO C BallMM JOKJIagoM. Ecimu oHa
oopmiieHa HEaKKypaTHO WM HE 1O IMpaBWIaM, TO MHEHHE O Baiiell paboTe MOXKeT OBITh
HCIIOPYCHO €IIe IO 3HAKOMCTBA C TEKCTOM.
Wtak, kak ke JOJKHA BRITISACTD TUTYJIbHAS CTPAHUIIA TOKIaa?
Ot Bac TpeOyeTcst yka3aTh BCIO HEOOX0IMMYI0 MH(GOpPMAIIHIO B onpeaeseHHOM mopsiike. [lonHoe
Ha3BaHHWe y4eOHOro 3aBelcHMs. [IWmeTcs BBEpXy CTpPaHUIIBI IO CepeluHe. Bce OyKaebl 00HCHbL
ovimb 3aenasuvimu. Jlamee Takke B IICHTPE CTPAHUIIBI CBEPXY yKa3bIBaeTcs kadeapa, Ha KOTOPO
oOydaeTcst aBTOp. B caMoM LieHTpe JTucTa He0OX0IMMO HAIKMCATh TUI pa0boTHI (B HAIIEM CITydae 3TO
JOKJIa[), TUCIHUILTAHY, 10 KOTOPOH HAIKMCaH JOKJIAT ¥ TeMy. TeMy JIydiine BhIICTUTh OOJIBITUM TN
KUPHBIM MpU(GTOM I aKICHTUPOBAaHHWS BHUMAaHUS. BHU3Y CTpaHWIBI C TPAaBOH CTOPOHBI
He00X0MMO yKa3aTh (DaMUIIUIO U MHULIMAJBI aBTopa. ECiii aBTOp — yUYaluiicsi, TO MPOMMCHIBACTCS
Takke Kinace Wi (akyJIbTeT, Kypc W Tpynma. Takxke B JaHHOW YacTH HEOOXOIMMO HAlHCcaTh
baMUIMI0 W HMHUIMANB TIpernojaBatress, mpoepstomero padory. OOs3aTebHO HEOOXOAMMO
yKa3aTh €ro JIOJPKHOCTh M HAyYHYIO CTEINeHb, €CJIM TaKoBas UMeeTcs. B caMoM HH3y CTpaHUIIBI IO
CepelHE IIeYaTaeTCs Ha3BaHWE HACEJICHHOTO IIyHKTa, B KOTOPOM PpAaCIOJIOKEHO Yy4eOHOe
3aBeJICHUE, a TAKXKE TOJ] claud PaboTHI.

Kpurepumu oneHku:

Jlokma el BRIMOHSIOTCS Ha (hopmate A4 B COOTBETCTBUU C METOIMUYECKUMU TPEOOBAHHUSIMHU.

«OTAMYHO» BBICTABIIICTCS B CIIydae, KOTJa 00beM JOKIaaa COCTAaBIsIET 5-6 CTpaHUI], TEKCT
HarmeyaTaH akKypaTHO, B COOTBETCTBHU C TpPeOOBaHHMSMM, TOJHOCTHIO PACKphITa TeMa JO0KIaja,
nH(pOpMaIHS B3sITa N3 HECKOJILKMX HCTOYHUKOB, JJOKJIa/I HAITMCAH TPAMOTHO, 0€3 OIIMOOK.

«XO0poI110» BBICTABIISIETCS B CITydae, KOrja 00beM JO0KJIala COCTaBisIeT 4-5 CTpaHUI, TEKCT
HareyaTaH akKypaTHO, B COOTBETCTBHM C TPEOOBAHMSMH, BCTPEUAIOTCS HEOONBIINE OIEYaTKH,
MOJTHOCTBIO pPAcKphITa TeMa JOKIaaa, WH(oOpMarus B3ATa W3 HECKOJBKUX HCTOYHHKOB, pedepar
HanucaH rpaMoTHO. [Ipu 3amure AoKIana CTyIeHT MPOJSMOHCTPUPOBAN XOpOIllee 3HAHUE MaTepralia
paboThI, MPUBOMII COOTBETCTBYIOIIME JOBOJIbI, HO HE CMOT JIaTh IOJIHBIC PAa3BEPHYTHIC OTBETHI HA
BONPOCHI M TIPUBECTH COOTBETCTBYIOIINE apTyMEHTHI.

«y,Z[OBJ'IeTBOpI/ITeJ'H:HO» - B ClIy4ac, Koraa 00BeEM JOKJIaJJa COCTaBJIIET MCHEC 4 CTpaHHul, TCKCT
Hame4dyaTadH HCAKKypaTHO, MHOI'O OIICYaTOK, TE€Ma OOKIaJda paCKpbIiTa HE IIOJIHOCTBIO, I/IH(l)OpMaHI/IH
B3jiTa HU3 OJHOI'0O HMCTOYHHMKA, pe(bepaT HallMCaH C OIIMOKaMH. HpI/I 3alyTe  AJOoKJIaga CTYIACHT
IMPOACMOHCTPHUPOBAII c1aboe 3HaHHUE Marcpuaiia pa6OTBI, HC CMOI' IIPUBECTH COOTBCTCTBYIOILINC
JAOBOJbI 1 apr'yMCHTUPOBATHL CBOU OTBCTHI.

« HeynoBnerBopurensHO» - B ciydae, KOrja oObeM JIOK/Ia/a COCTaBIseT MEHee 4 CTpaHuII,
TEKCT HaleyaTaH HeaKKypaTHO, MHOTO OIIEYaToK, TeMa JIOKJIa a He PacKpbhITa, HHPOpMAIUs B3ATa U3
1 uWcTOUHMKA, MHOTO OIIMOOK B IOCTPOCHHM mpemioxkeHud. [Ipu 3ammre nOKIaza CTyAEHT
MPOJIEMOHCTPUPOBA cllaboe 3HAaHWE Marephana paboThl, HE CMOI PAacKpBITh TEMy HE OTBedYasl Ha
BOIIPOCHI.



Oo0pa3zen opopMieHNsI TUTYJIBLHOIO JIMCTA K IOKJIATY

MHHHUCTEPCTBO OBPA3ZOBAHNS, HAVKH U MOJIOJAEXHO! ITOJIUTUKU
3ABAMKAJIBCKOI'O KPAS
T'OCYJIAPCTBEHHOE ITPO®ECCHUOHAJIBHOE
OBPA3OBATEJILHOE VUPEX/EHUE
«LIMJIKMHCKUI MHOI'OITPO®UJIbHBIN JINLIEN».

Jloknaa mo JuCIUILINHE
“ MaremaTuka’
Ha TEMY

Beimonaun: CTYACHT I'PYIIIIbL

[TpoBepuin: mpernoaaBareib

r. Hunka 20231




3a)laﬂl/lﬂ CaMOCTOATC/JIbHBIX p360T o TMCHUIIJINHE
Pasznen 1. HOBTOpeHI/Ie Kypca MaTEeMaTUKHU OCHOBHOI1 IIKO.JIbI

BueaynuTopHasi camocrositesibHasi padora Ne 1 1o Tteme «YpaBHeHUs] H HEPABEHCTBA»

Bapuant 1 Bapuant 2

L 2 —Sx=7 1. & =5x—1

2. 10-2(x-4)=1+3x 2. 7-3(2-x)=5x-2
2x—y=1 x—y=3

3. {x+y:2 3 2erzy=4
=312 =

4. 2ea=x 4 pers=3e o

5. 22— H=— 5. X —<het3=C

6. 23 Bei2€ 6. 2X—=XSci<k€

, X=X Sc€ 7. X3S 1 SX

1
g, Haiinure KoOp/IMHATEI TOYCK MePeCeYCHHs 1apadoIIbl ):*338 —=2+< i npsivoit 2x-y-5=0

Pasznea 2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

BueaynuropHasi camocTrosiTesibHast padora Ne2: nokJiaa nmo treme «Ilapasiensnoe
NPOEeKTHPOBAHUE»

Paznea 3. KoopanHarsl 1 BEKTOPbI

BueayauTopHas camocrositesqibHast padora Ne3: Jloknan «Mcnosib30BaHue KOOPAUHAT H
BEKTOPOB NPH pelleHnH MaTeMaTHYeCKHX U MPUKJIATHBIX 3a1a49».

Pa3znen 4. OcHoBbl TpUrOHOMeTpHUHU. TpUroHoMerprnyeckue GPyHKIMHU
BueayauropHasi camocrosiTesibHAas padora Ned:pemieHue TPUTOHOMETPHUYECKHUX YPABHEHHM .
3ananue 3

PelIUTh YPABHEHHUS

lypoBeHs. lypoBeHs. lypoBeHb. lypoBeHb. lypoBeHb. lypoBeHs.

B-1. B-2. B-3. B-4. B-5. B-6.




| sin 1= 1 sin x =0
sin X:£ sim X = — sin x:£ sin X:I—
) 2 ) s x =10 ]
| V1 ws r =l I o wors T
s X = — s 1= — for = — O
2 2 o= 0 \/3— J g = 2
for =1 = NG t | dr = =1 - I
g = —= o= =
gy = NG agr =0 NG - ;_ 4
2ypoBeHb 2ypOBEHb. 2ypOBEHb. 2ypOBEHbD. 2ypoOBeHb 2ypOoBEHb.

B-1. B-2. B-3. B-4. B-5. B-6.

Sin L:£ 3_x:£ sin 2x:1— s = | w Sl sin 3x=2—
: : ! : 08 L. I :
| s 2x =10 b \/2_ 2x \/3— J )

08 Sx:Z— 08 2—:2— COSS_:Z_ | 08 7T

[g /‘_ = .\/3— [g 2 I = - 1
Jx 3 X | tg Tx =0 i r_ b
I TE x S
4 g 3,\':1— : ag 2x =3 M —=
ag 4y = NE g Sx =1 ; g ly= 4
Pa3nea S.

KoMniekcHble uynciia

BaeayauropHasi camocTosiTesibHAasi padora cryaeHToB NeS /lokiiaa Ha TeMy «3ayeM HYKHbBI
KOMILIEKCHbIE YHCIa»?

Pa3zpnen 6. IlponsBognas pyHkuum, ee npuMeHeHHe

BueayauTopHasi camocrosiTesqibHas padora Ne6: pemenue 3a1a4: «IIpon3BoaHbIe 0CHOBHBIX

3JieMeHTapHbIX pyHkuuii. [IpuMeHenne NpoU3BOIHOM K McCIe 0BAaHUIO GyHKIMI U
NMOCTPOEHHIO IPaguKOB».

Haiigute npousBoHbIE CAEYIOMNX QYHKITUI.




y=x
y=12x
y=x
y=31"+3

y=4x4+;—x3+;—x2+4

y=(2x -3)(3x" - 2)
5x°

(x+1)

1 1

y=3x5 +2x2 +2

6 3 4 2
y=T7x" +6x° +5x° +3x> +2x+5
y=x23x

y=/xx

1. Haitnure mpomexxyTKu yObIBaHUS U BO3pacTaHus GyHKIIUN
=lnx+=
Y B

2. Uccnenosats pyHkmmio f(x)=x>-3x>+4 ¢ IOMOIIBIO TPOU3BOJHON U IOCTPOUTE €€ rpauK.

Pa3zpen 7.

MHoOrorpaHHUKH U TeJia BpalleHHus

BueayauTopHasi camocrosiTesibHAs padora cryaeHTOB Ne 7: pemenue 3agau: «Haxoxaenune
00bEMOB reOMeTPHUYECKHX TeJ»

3agaun o TeMe

1) 'ne3no anst BogsHOTO Hacoca TermioBo3a TO-3 uMmeer GopMy HMIUMHPA, HAPYKHBII
JIMaMeTp KOToporo paseH 17,8 cM, BHyTpeHHMH 14 cM, BeicoTa 20,5¢cM. Onpenenuts 00bEM eTaiu.

2)OnpenenuTb, CKOJIBKO JKEIe3HOAOPOXKHBIX TIATHOPM IPy30MOABEMHOCTBIO 25 T HYXKHO JUIs
MEePEeBO3KK KOHYCOOOpa3HOTro mITabess Yriid BEICOTOM 7,5 M ¥ IUPUHON B ocHOBaHUH 20 M.
OO0BEémHBIN Bec yrist paseH 1,3 /M3 .



3)I1o xosbLIEBOMY MapLIpyTy B 0OOMX HANpaBICHUSIX ABMKYTCS moe3na. Kaxaplil moe3q npoxoaut
KOJIBIIO 32 2 4. B o1HOM HarpaBiieHHHU 1oe3a UAyT ¢ uHTepBaioM 10 MUH., B ApyroM - 15 MuH.
CKOJIbKO BCTPEUYHBIX MO€3/10B BCTPETUT MOE3], CAEAYIOLINI B OJJHOM, U CKOJIBKO - B IPYTOM
HaIpaBJICHUH 32 OJUH KpyT?

Paznea 8.

IlepBooOpa3nas pyHKI UM, ee IPMMEHEHHE

BueayauTtopHasi camocTosiTeIbHas1 padora cryaeHTOB Ne8:« [IpumeHeHne onpee1eHHOT0
HWHTerpasa J1jisi HaX0K1eHHs MI0IA1 KPUBOJUHEHHON Tpanemumy.

1. BelupcIMTe III0MIa1b KpUBOIMHENHOM Tpaleluy, orpaHiueHHoi rpagukom gynkuuu f(x) = x> u
npsMeiMu y = 0; x = 1; x = 2.

2.Bbuncauth miaomans GUryphl, OrpaHMueHHOM TuHUAME: y= X +1, y=0, x=0, Xx=2.
Pasnea 9.
CreneHu u KOpHH.

BHeayautopHasi camocTosiTeJibHAsi padora Ne 9 perieHue paiMOHAJIBLHBIX U
HPPALMOHAIBHBIX yYPaBHEHUI M HEPABEHCTB

Pemute ypaBHEHUA:

1) N 2x+3=]

2)\ O—x—x

3\ A== ek

4) S<be—=et

5) \ il S ==



DIVEE = T W= T

N ShHoaed==

Pasnea 10. Iloka3aTtenbHas QyHKIUSA

BueayauTopHasi camocrosiTesibHasi padora cryaeHToB Nel(: « Pemienue nmoxka3areabHbIX

ypaBHeHuif[ U HEPABCHCTBY.

Bapuaunr 1. Pemure
YPABHEHHUSA:

1. 57 =25

2.3 =1

3.2 42" =5

4. 9" -6-3"-27=0
5.
(15x2+x—2

)\/ﬁ

Bapuaur 2. Pemmute
YPaBHEHUS:

1. 277 =32

2.5 +8=9

3.3 -3 =72

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

3 +3
_ 1(1 7\/x +2x—8)‘ —

Bapuaut 3. Pemnure
YPaBHEHUS:

1. 67 =36

2.57% =1

3.3 43 =30

4. 4* —14-2* -32=0
5.

I (0,7"—4)Jm

Bapuanr 4.
Pemnre
YPABHEHMSA:

1. 57 =125

2.4 -3=2
3.2 2" =112
4.9 -4.3"+3=0
5.

Bapuant 5 Pemmure
YPABHEHHUS:

1. 8° =64
2.16"° —8=-7
3.2°+2"7 =9
4. 9" 3" =54
5.

(1 7\/ x2+2x-8 )‘+3 4

Bapuant 6 Pemure
YPaBHeHHA:

1. 2% =16;

2 3x275x+2 :8171
3.5 +5" =150

4. 2.2 -17-2"+8=0.

5(0 7x_4)m

L (ﬂ 5x2+x—2 )«/ﬁ

Bapuant 7 Pemure
YPABHeHHA:

1. 7719 =49
2.3-4° =2
3.3 43 =4
4. 4°-3.2" =4
5.

T G 5x2 +x-2 ) x4 -+
BapuanTt 8 Pemure
YPABHEHHUSA:

1. 32x+7 — 243 ;
2.6 -6""=-180.
3. 2x2—x—1 — 32

4.

3-3%-28-3'49=0
5.
(1 7\/ x2+2x-8 )X+3 —

Pemuth HEPaBCHCTBO

DR <%

2) 23*"1>8
245x

()

= >1
3

Iloka3aTebHBIE HEPABEHCTBA
Bapuant 1



4) 3*¥*1 —4.3%2>23
5) 4*—3:2¥—4<0

Iloka3arejbHbIE HEpaBCcHCTBA

Pemnts HEpaBeHCTBO

1) 2¥3>16
2) (1)2+3x <

1
3 9
1

3) 5% > =
25

4) 273 4+27<9

5) 95 —2:3"=3>0

BapuauTt 2

Paszpnen 11. Jlorapu¢gmel. Jlorapupmudeckast pyHkuus

BueayauropHasi camocrositesibHasi padora Ne 11 «Beruuciienue jgorapugmony.

Bapuanr 1

1. log,16

2. Hauoume x, eciu

2
log, x =log,3+1og, %

1

3. logzg
2

4- 9 log, 9
1

5. 81'?

6. Bwiuucnumo

log,, % +log — b+log, Vb,

ecau uzeecmro, ymo log, a =2

Bapuant 2
1

1. log,—
g3 31

2. Hauoume x, eciu
lgx =1g25+1g5
3. log, 3

27

2
4. \/glogQS
5. log, ((10g2 5)(10g5 8))
6. Buiyuciume

log - b%+logﬁ a+log, Jab,

ecau uzgecmuo, ymo log, b =2



Paszgen 12.
MHo:xecTBa. J1eMeHThI TeopuH rpados

BueaynuTopHass camocrositeJibHass paGora Ne 12 pemenme 3agay  «Onepanuu
MHo:kecTBaMu. [Ipumenenne rpagoB k pemieHuIo 3a1a4»

CamocrosiTebHasi pa6oTa mo teme: «Onepanun Hax MHoOKecTBamMu. [lepeceuenne u
00beIMHEeHHEe MHOKECTBY.

Bapuanm Ne 1.

1.Jlanbr MmuOXecTBa: A={3,5,7}u B={0,3,5,7,8}

Haiioume nepeceuenue mnoscecms A u B. Hatioume ob6vedunenue mrosxcecms A u B.
2. Hansl mHOXEcTBA: A={4,6,8,10}u B={7,8,9,10,11}.

Haitioume nepeceuenue mnoocecms A u B. Hatioume ob6vedunenue mrosxcecms A u B.

3. CocTaBbTe IS KAXKJA0TO U3 CIIOB CBO€ MHOXKECTBO «AJIEKTPUUIECTBO», «ydeOHUK». Hatioume
nepeceuenue u 00beOUuHeHue NOJIYUEHHbIX MHONCECS.

4. N300pa3ute ¢ MOMOIIBIO KpYToB Ditiepa rnepeceueHne MHOXKECTB U PaBEHCTBO MHOYKECTB.

CamocrosiTesqibHas padora no reme: «Onepanuu Hajg MHokecTBamu. Ilepeceyenue u
00LeIuHEeHuEe MHOKECTBY.

Bapuanm Ne 2.

1.Jlanb1 MHOXecTBa: A={7,9,3,0,2}u B={0,3,2,1}

Haiioume nepeceuenue mnoocecms A u B. Hatioume ob6vedunenue mrosxcecms A u B.
2. Hanwel mHOXEcTBa: A={2,3,5,6,9}u B={6,7,8,9,10,11}.

Haitioume nepeceuenue mnoocecms A u B. Haiioume o6veounenue mnodicecms A u B.

3. CocTaBbTE I KaXKA0Iro U3 CJI0B CBOC MHOKCCTBO «3aaayda», «KapaHIalll. Hatioume
nepecevyedue u obveounenue NOJIYYEHHbIX MHOJMCECME.

C

4, H306pa3HTe C IOMOLIBKO KPYT'OB Bﬁnepa O6I>€,Z[I/IH6HI/I6 MHOXXCCTB H IIOAMHOKCCTBO MHOXKCCTBA.

CamocrosiTesbHast padora no Tteme: «Onepanun Hag MHOkecTBamu. Ilepeceyenue u
o0beJUHEHHEe MHOKECTB.

Bapuanm Ne 3.
1.Jlanbr MHOXKecTBa: A={1, 5, 9}u B={9,8,7,6,5,4,3,2,1}

Hartioume nepeceuenue muosicecms A u B. Hatioume o6vedunenue mroxcecms A u B.



2. Hanbl mHOXecTBa: A={5,4,3}u B={6,7,8,9,10}.
Haitioume nepeceuenue mnoocecme A u B. Hatioume o6vedunenue mnosxcecms A u B.

3. CocTaBbTe WIS KaKIOTO U3 CIIOB CBOE MHOXKECTBO «MHOKECTBOY, «CBOMCTBO». Hatioume
nepeceuenue u 00veouHeHue noayueHHblx MHoxcecma.4. 13o0pa3urte ¢ moMoIbio KpyroB Jitiepa
PaBEHCTBO MHOXKECTB M MTOJIMHO’KECTBO MHOXKECTBA.

CamocrosiTebHasi pa6oTa no teme: «Onepanun Hax MHoKecTBaMu. [lepeceuenne u
00beIMHEeHHEe MHOKECTBY.

Bapuanm Ne 4.

1.Jlanbl MHOXeCTBa: A={9,6,5,3,2}u B={1,4,7,8}

Hatioume nepeceuenue mnooxcecms A u B. Hatioume 06veounenue mnodcecms A u B.
2. Hanwel mHOXEcTBA: A={1,3,4,5}u B={6,0,8,1,5}.

Haitioume nepeceuenue mnoocecms A u B. Hatioume ob6vedunenue mrosxcecms A u B.

3. CocTaBbTe IS KXKJIOTO U3 CIIOB CBOE MHOXKECTBO «CIIOCO0Y, «ITOOKOHHUKY. Hatioume
nepeceuerue u 00vbeOUHeHUe NOJYUEHHbIX MHONCECTE.

4. N300pa3ute ¢ MOMOIIBIO KPYTOB Ditiepa MHOKECTBA, KOTOPBIE HE MEPECEKAOTCS U 00bEeTUHEHNE
MHO>KECTB.

CamocrosiTesbHas padoTa 1o Teme: «Perienne 3a1ayu ¢ npuMeHeHueM rpagoBy
Bapuantl

3ananmne Nel. M3006pa3uth rpad, COOTBETCTBYIOIMINNA MAaTPHUIIE:

A|B |C|D |E
AlX |4 XX |5
B |4 |X |8 |11 ]9
C X |8 | X |7 |2
D | X |4 |7 |X |6
E|519 2|6 |X

3apanme Ne2. Mexny HaceneHHbIMU yHKTamu A, B,C,D,E,F nocTpoeHbl JOPOTH NPOTSKEHHOCTb
KOTOpBIX (B KMJIOMETpax) mpuBeaeHa B marpulle. Onpenenure ATUHY KpaTyaillllero myTd Mexmy
nyHKTamMu A u F.

A |B|C|D|E |F
A X |91 |7 |4 14
B |19 |[X|8 |2 |X |5
Cc |1 8 | X | X |2 | X




ty

4 [ X 12 (3 |X [12

F |14 |X X |8 |12 X

3apanme Ne3.Ha pucynke — cxema nopor, cBszbiBaromux ropoga A, b, B, I', 1, E, XK, 3, U, K. Ilo
KaKJOW JIOpOr€ MOYKHO JIBUraThCSl TOJIbKO B HAalpaBICHUM, YKa3aHHOM CTpesikod. CKOJIbKO
CYILECTBYET pa3iIMuHbIX IyTel u3 ropoja A B ropox K?

b :Il 1
XK

3apanmne Ned. YV ucnonnurens [IpeoOpazoBarens aBe KOMaHIbl, KOTOPHIM MPUCBOCHBI HOMEPA:
1. oOHyH cripaBa
2. yBeJIW4Yb Ha 12

[lepBas u3 HUX 3aMeHseT UUPPY MIIaIIero paszpsaaa yucia Ha 0, BTopas yBelIHMUMBaeT 4ucio Ha 12.
CocTaBbTe aNropuT™m mosiydeHus u3 yucia 15 uucna 58, comepxamuii He Oosnee 5 komana. B
OTBETE 3alMIIUTE TOJIHKO HOMEPA KOMaH/I.

Hanpumep, 121—>mo ancopumm: «obHyau cnpaea, yeeaudv Ha 12, oonyau cnpasa» Ecam Takumx
ANrOpPUTMOB 00JIEe OJTHOTO, TO 3AMUIINUTE OO0 U3 HUX.

CamocrosiTesbHas padoTa 1o Teme: «Perienne 3a1ayu ¢ npuMeHeHueM rpagoBy
Bapuant2

3apanne Nel. M300pa3uTh MaTpuily, COOTBETCTBYIONTYIO Tpady:

3apanue Ne2. Mexny HaceneHHbIMU NyHKTamMu A, B,C,D,E,F OCTpOEHBI IOPOTH, TPOTAKEHHOCTh
KOTOpBIX (B KMJIOMETpax) mpuBeaeHa B marpulle. Onpenenure ATUHY KpaTyaillliero myTd Mexmy
nyHKkTamMu A u F.

F

16
10
12
11

MWl x »
W= X M N W
N
SIS

N OO = >
O M K | W x|

[E—
(o)}
[E—
(e}
p—
[\
p—
p—




3apanme Ne3.Ha pucynke — cxema jiopor, cBszbiBatomux ropoga A, b, B, I', /I, E, XK, 3, U, K. Ilo
KaX/I0M J0pore MOXKHO JIBUTAThCS TOJBKO B HAINPABICHUH, YKa3aHHOM CTpenkod. CKOJIBKO
CYILLECTBYET pa3iMuHbIX IyTel u3 ropoga A B ropox K?

B A H

B E 3
3aganue Ned.V ucnonautens [IpeoOpa3oBareins JBe KOMaH b, KOTOPBIM ITPHUCBOCHBI HOMEPA:
1. 0oOHyH cripaBa
2. yBenu4b Ha 12

[lepBas u3 HUX 3aMeHseT nUdpy MiTaIIIero paspsaa yncia Ha 0, Bropasi yBelInyuBaeT 4ucio Ha 12.
CocTaBbpTe anroput™m mnosiydeHus u3 uucia 15 uucna 60, comepxamuii He Oosnee 5 komanza. B
OTBETE 3ANHIITUTE TOJIHKO HOMEpa KOMaH]I.

Hanpumep, 121—>smo anecopumm. «obnynu cnpasa, yseauusv na 12, oonynu cnpasay. Ecnm Takux
AITOPUTMOB 00JIee OTHOTO, TO 3AMUIIUTE JFO00H U3 HUX.

Pa3zpnen 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH
BHeayauropHas camocTosiTesqibHasi padora Nel3: peumieHne KOMOMHATOPHBIX 3a1a4

BapuanTt 1
A1l. V3 yeTpipex KOMaHJ TPEHEP BBIACISACT IBE IS YYaCTHsI B COPEBHOBAHUSX 11O BOJICHOOITY.
CKOJIBKO CYIIECTBYET BApUAHTOB TAKOTO BEIOOpA?

A2. CKOJTBKO pa3IMYHBIX TPEX3HAYHBIX YHCETT MOXKHO 3alMCaTh, UCTIONB3Ys 1udpsl 3, 5,7, 9 ?
A3. VI3 noBpeXI€HHOW KHUTHY BbITIAJIa 4aCTh CIIUTHIX BMECTE JINCTOB.

Howmep nepBoii BeInaBieit ctpanuusl - 143.

Homep nocnennet 3anmucan TeMu e nudpaMu, HO B ”HOM TOPSIIKE.

CKOJIBKO CTpaHUI] BBINAJIO U3 KHUTH ?

B1. Yyammecs 9 kinacca pemmm ooMeHsAThCs poTorpadusmu. Ckonbko dhoTorpaduii st 3TOro
notpe0yercsi, eciu B Kilacce 24 yJammxcs

Bapuanr 2
Al. B marazune umeertcs uetbipe copta Oynouek. Harame, One u Hpe Hy>)KHO KyIUTh O
onHOM Oynouke. CKOJIBKO CYHIECTBYET BAPHAHTOB TAKOW MOKYTIKHU?
A2. CKOJIbKO pa3IMYHBIX JABY3HAYHBIX YHMCET MOKHO 3aIlMCaTh, UCIIONB3Ya LdpsI 2, 4, 6, 8 ?
A3. Ha coBemanue siBuock 10 4yeaoBek, ¥ Bce OHM OOMEHSTUCh  pyKonoxaTusiMu. CKOJIbKO
OBLIO PYKOMOKaTUI?

B1. B xade umerorcs Tpu nepBbIx 01073, IATh BTOPBIX OO U J1Ba TpeTbUX. CKOJIBKUMHU
crioco0aMM MOCeTUTENb Kade MOXKET BbIOpaTh 00€/1, COCTOSIIUI U3 IEPBOT0, BTOPOTO U
TpeTbero omron’?

Bapuanr 1
Beruucnure
A) 7!
\ 6) C3,
B)A1;



I)C%,-C,
JAT,-AL,
Bapuanr 2
Breraucnoure
A) 4!
6) Cié
B)A%,
)Cs-C§
JDAT6-AT,

Pasnen 14. YpaBHeHus1 1 HepaBeHCTBa

BueayauropHas camocTosiTesqibHasi padora Nel4 pemenue 3agau «YpaBHeHUs U
HEPaBEHCTBA)

CamocrosiTesibHas padora 110 teme «PemieHue ypaBHeHuUi».

Bapmuanr 1

Pemure ypaBuenus: a) 3x = 15; n) 2(2 +y) =19 - 3y;

0)4x —-2=2x+6;e) 33b+1)-12=12;

B) 11 +5x =55+ 3x; %) 22 -5x)=2(x—-3) - 5;

r)—8x—17 =3x - 105.

2. Pemute ypaBHEHUE, UCTIOJB3Ysl OCHOBHOE CBOMCTBO MPOIMOPIIUHN:

X3 -2

ER
3.Pemure ypaBHEHUSA:
1)5x%=125
2)2x2-3x+1=0
3)x*+4x+3=0
4)x*-10x*+9=0

Bapuant 2

Pemure ypaBHenus: 1. a) 4x = 16; o) 2(y +3) =21 — 3y;

0)— 15-3x=-7x+45;¢e)—3(1 -3d) - 12=12;

B) 11 +3x=55+x;%)—502-2x)=2(x—-3) +4;

r)—3x—17 =8x —105.

2. Pemnte ypaBHEHUE, UCTIOJIB3YsI OCHOBHOE CBOMCTBO IPOIIOPITUH:

x-8 E-Dx

ER
3.Pemmure ypaBHEHUS:
1)x*+5x=0
2)2x%+5x+2=0
3)x2-3x-10=0
4)x*-5x2+4=0
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