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1. MACMOPT
KOC no YI C0O0.02.01 MaremaTuka

1.1.

(K00 u HazeaHue OUCYUNIUHDBL)

OO01ue moJioKeHust
KoutponbsHo-ouenounsie cpeactsa (KOC) npennasHadeHsl s KOHTPOIS U
OLICHKM 00pa30BaTEIbHBIX JOCTHXKEHHM 00yYarolIuxcsi, OCBOMBIIMX MPOTpPaMMy

yueoHou nuctuinael COO.02.01 Matematuka.

KOC BkIIOYaIOT KOHTPOJBHBIE MaTepuaibl AJisi MPOBEICHUS TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOU arrectanmu B (opme mud.3auera

AK3aMeHa 2 CeMECTp).
KOC pa3paboTaHbl B COOTBETCTBHH C:

o0Opa3oBaTenpHON  MPOTpaMMOi

OnepanmoHHast 1€ATEIbHOCTh B JTOTUCTUKE,
nporpammel yueoHon aqucuuiuinasl CO0.02.01 MaTtematuka.

1.2.

CIIO 1no

CIICOHUAaJIbHOCTH

Pe3ynbTaTbl OCBOEHUS AUCLMIIMHbI, NOAJIEXKALLMNE MPOBEPKE

Pe3yabTartsl
00yueHHs
(ocBOEHHBIE
yMeHusl,
YCBOCHHbIE
3HAHUS,
NPaKTHYeCKHUii
ONBIT
(mpy HAJTHYIHH)

HaunmenoBanue
YMeHUii/3HAHU

JJIEMEHTa

OcHOBHbIE IOKA3aTeJIH OIIEHKH
pe3yJibTaToB

Vi

Brnanets Mmetomamu
JI0Ka3aTesIbCTB, AITOPUTMAMHU
pelIeHus 3a/1ay;
(bopMyIIUPOBATh OTPEEIICHUS,
AKCHOMBI U TEOPEMBI,
MNPUMCHATH UX, IPOBOAUTH
JIOKa3aTeIbHbIC PACCYKICHUS B
XOJI¢ pelIeHHs 33134

[IpuMeHeHne akcuoMm , TeopeM,
ONPEAEIICHUI NIPU PELIEHNUH 3324

y2

BbINONHATE BhIYHCICHHUE
3HaYeHUI U MpeoOpa3oBaHUs
BBIPQ)XEHUI CO CTENEHSIMHU U
norapudmamu, npeodpa3oBaHus
JPpOOHO-pallMOHATIBHBIX
BBIPA)KCHUI

Beluncrienue U cpaBHEHUE KOPHEH,
BBIIIOJIHEHHE NPUKUJIKH 3HAYEHUS
kopHs. [IpeoOpa3zoBaHue YUCIOBBIX

51 OYKBEHHBIX BBIPAKECHH,
co/IepKaIINX paaKabl.
Brinosinenue pacdeToB o
dbopmynam, coziepKalum
paguKanel, OCYIIIECTBIISAS
HEOOXOJUMbIE  TOACTAaHOBKH H
npeoOpa3oBaHus. Haxoxnenue

3HAYEHUH CTENEeHU, UCTIONb3Ys MPH
HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIC CpeacTBa.
3anuchIBaHUE KOPHSI N-i CTENEHU B

BUE CTEIIEHU C JIpOOHBIM
MoKa3aTeyieM u HA000pOT..
Brruncienne CTENEeHEN c

(1 cemectp),

38.02.03




painOHaJIbHBIM IIOKa3aTciieM,
BBITIOJTHCHUC MPHUKUIAKKW 3HAYCHUA
CTCIICHH, CpPaBHCHHUC CTEIICHEH.

[IpeoOpa3oBaHue  YHCIOBBIX |
OYKBEHHBIX BBIPOKCHHH,
COJIEpPIKAIINX CTETICHH, TPUMCHSS
CBOMCTBA.. Bremonnenue
npeoOpa3oBaHUi BBIPAKECHUH,

npuMeHeHne (GopMyll, CBS3aHHBIX
CO  CBOWCTBAMHM  CTENEHEH U
JOTapuQMOB. Onpenenenue
00J1IaCTH  JIOMYCTUMBIX 3HAYECHUM
JIOTapU(MHUECKOTO BBIPAKCHUSI.

v3 HccnenoBate B mpocTeUIInX HccnenoBanue byHKIUN Ha
ciyyasx (yHKIMU Ha MOHOTOHHOCTb, HaXO0XJICHNE
MOHOTOHHOCTb, HAXOIUTh HauOONbIIMX M  HAMMEHbILIUX
HauOoJIbIINE U HAUMEHbIIINE 3HAYeHUH (QYHKLUUH; MOCTpOEHUE
3HaYeHUs PYHKIHMI; CTPOUTH rpaduxos byHKIUi c
rpaMKu MHOTOYJIEHOB C WCIIOJIBb30BAaHUEM  IIPOU3BOJHOM;
UCIIOJIb30BAaHUEM almnapaTa NPUMEHEHHE TPOMU3BOJHON mpH
MaTEMaTHYECKOT0 aHAJIN3a; pelleHnn 3aJad  Ha JIBWKEHHUE;
MIPUMEHSITH IPOU3BOJIHYIO P | peLIeHHe MPAKTHKO-
pEILIEeHNN 3aa4 Ha ABH)KCHHUE; OPUEHTHUPOBAHHBIX  33Ja4  Ha
pelarh IpaKTHKO- HauOoONbIINE M  HAaWMEHBIINE
OpPHEHTUPOBAHHbIE 33]]a4l Ha 3HAUYEHUs, Ha HaXOXXACHUE MYTH,
HauOO0JIbIINE U HAUMEHbIIINE CKOPOCTH M YCKOPEHHUSI.
3HA4YEHUs, Ha HAXOXKACHUE Iy TH,
CKOPOCTH U YCKOPEHUs

V4 CTPOUTH TPa(UKH U3YUEHHBIX [ToctpoeHue rpaMKOB N3yYEHHBIX

(yHKIHIA, UCTIOTB30BAThH
rpaduKy IPU U3y4YEeHUU
MPOLECCOB M 3aBUCUMOCTEM,
P PELLECHUH 3a/1a4 U3 IPYTUX
Y4EOHBIX MPEIMETOB U 3a]1a4 U3
pealbHO JKU3HU; BHIPAXKATh
dhopmynaMu 3aBUCUMOCTH
MEXy BEJIMYMHAMHU

¢yukuuii. OnpeneneHue 1no
dbopmyiie mpocTeitimein
3aBHCHMOCTH, BUJIa €€ rpaduka.
Bripaxxenue no gpopmyiie oHOM
MIEPEMEHHOM Yepe3 Apyrue.
Haxoxxnenue obnactu
ornpezeNeHus: U 00J1acTu 3HaYeHUI
(byHKLINU,IpOBEICHHE
HCCIICIOBAHNS TUHCHHOM,
KyCOYHO-JTUHEHHOM, 1pOOHO-
JIMHENHOMN U KBAaIpaTUIHOU
(byHKLIHUH, TOCTPOEHUE UX
rpaduxos. [TocTpoeHne u uTeHne
rpadukoB QyHKIUH.
UccnenoBanue GpyHKIUU.
CocrapneHue BU0B GYHKIHUH 11O
JAaHHOMY YCJIOBHIO, PEIlIeHUE 3a7a4
Ha 3KCcTpeMyM. Beinonnenue
npeoOpa3oBanuii rpaduka
¢byHkunu. Berunciaenue 3HaueHui
(GYHKIMH 110 3HAYEHHUIO apIyMEHTAa.
OnpezneneHue NOI0KEHNUS TOUKU
Ha rpaduke 1o ee KoopAuHATaM 1




Haobopot. Mcnonas3oBanue
CBOWCTB (D)YHKLUH 7151 CPABHEHUS
3HAYCHHUM CTETICHEH 1 JTorapu(MOB.
[Toctpoenue rpakoB CTENEHHBIX
1 jorapupMudecKux QyHKIIH.

O3HakoMieHME c MIOHSATHEM
HEIPEPBIBHON MIEPUOINYECKON
byHKIMY, ¢bopmynrpoBaHue
CBOMCTB CHMHyCa H KOCHHYCa,
IIOCTPOEHUE ux rpauKoB.
[IpumeHeHre CBOWCTB  (PYHKIIMA
JUIS CpPaBHEHHUS 3HAYEHUN
TPUTOHOMETPUUYECKUX  (YHKIUH,
peleHus TPUTOHOMETPUUECKHUX
YpPaBHEHUH.
¥5 Pemrats TekcTOBBIE 3a1a4n CocraBnenue YPaBHEHUH,
pa3HbIX TUIOB (B TOM YHMCJIE HA | HEPABEHCTB M CUCTEM I10 YCIOBHIO
IIPOLIEHTHI, A0 U YacTH, Ha 3a/1a4H, pelieHne 3ajad4,
JBYDKEHUE, paboTy, CTOUMOCTh | UCCIIEI0BaHHE IIOJIyYE€HHOTO
TOBapoOB U YCIYT, HAJIOTH, pelieHus
3aJjauu U3 00JIaCTH yNpaBIICHUS
JIMYHBIMHU U CEMEHHBIMU
(GbuHaHCaMM); COCTABIIATH
BBIPAKEHUS, YPABHEHMSI,
HEPAaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4M, UCCIIEI0BATh
MOJTy4YE€HHOE pEIlIeHNe U
OLIEHUBATh MIPABJIONOI00HOCTh
PE3yJIbTaTOB
Y6 WzBnekats, unTepnperupoBars | [IpencraBnenne uHpopManuum C
MH(POPMALINIO, IPEACTABICHHYIO | IOMOLIbIO Ta0JIUL], JHATPAMM.
B Ta0nMIaX, HA qUarpaMMax, Hccnenosanue
rpagukax, OTpaXKarollyro CTaTUCTUYECKUX JAHHBIX
CBOMCTBA PEAJIbHBIX IIPOLIECCOB
U SIBJICHUM; IIPEICTABIATh
MH(POPMALIUIO C TIOMOIIBIO
TaOJIMI] ¥ TUarpamm;
UCCIIEI0BATh CTATUCTUYECKHE
JJaHHBIE, B TOM YHCJIE C
IIPUMEHEHHEM TpaprUeCKuX
METOJIOB U 3JEKTPOHHBIX
CPEJICTB
v7 BpIaucisTe BEpOATHOCTH C N3yuenue MpaBuiIa

HCTOJIb30BaHUEM IpahUIECKUX
METOJIOB; IPUMEHATH (HOpMYITBI
CIIO’KEHUS] U YMHOKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(baxThl 1 GOPMYIIBI IPH
pELIeHUN 3a7a4; OLICHUBATh
BEPOSTHOCTH PEaJIbHBIX
COOBITHI; 3HAKOMCTBO CO
CJIy4yaiiHBIMHU BEJIMYMHAMH,

KOMOMHATOPUKH H TMPUMCHEHHE
OpU  peHIeHHH KOMOMHATOPHBIX
3amay. PemieHne KoMOWHATOPHBIX
3aJa4 MeToJOoM Tmepedopa M IO
MpaBUITy YMHOKEHHUS.
O3HakoMJI€eHHE C  MOHATUSAMH
KOMOMHATOPHUKHU: Pa3MEIIECHUSIMH,
COYETAHMUSIMH, IEPECTAHOBKAMHU H
dbopMylaMu ISl UX BBIYUCIICHHSL.




yMEHHE NPUBOJAUTH TPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIINX
qrcell B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBIICHUSIX

OO0BsicHeHue u MIPUMEHEHHE
bopmyn JUISL BBIYMCIICHUS
pa3MElIECHNU, TEepEeCTaHOBOK U
COYETaHMM IIPU PELICHUM 3a]ad.
O3HakomileHHe c OMHOMOM
Herotona u TPEyroJIbHUKOM
[Tackans. Pemenue npakTHYECKUX
3a/1a4 C UCIOJb30BAHUEM IOHATUI
U TIPaBUJI KOMOMHATOPUKH

V8-

N306paxaTh MHOTOTPaHHUKH U
MOBEPXHOCTHU BpAILICHUS, NX
CEYEHUs OT PYKH, C TOMOIIIbIO
YepTEKHBIX HHCTPYMEHTOB H
AIIEKTPOHHBIX CPEACTB;
pacrno3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; PACIIO3HABATH
MPaBWJIbHBIE MHOTOTPaHHUKH

N3o0pakxeHrne MHOTOTPaHHUKOB 1
BBITIOJIHEHHUE [TIOCTPOCHHUS Ha
M300pKEHUSIX U MOJIEIISIX
MHOTOTpaHHUKOB. Beruncienue
JMHEHHBIX 3JIEMEHTOB U YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(pUrypamusx,
apryMEHTHUPOBAaHHE CBOUX
CyXIeHul. XapaKTepUCTHKa U
n300pa’keHHe CeUEHUs], Pa3BEPTKU
MHOTOTPaHHUKOB, BHIYHCIICHUE
IJIOIIAAEH TOBEPXHOCTEN.
[TocTpoeHue mpocTenImnX ceUeHU I
Ky0a, IPU3MBbI, TUPAMHU/IBI.
[Ipumenenue (HakToB U CBEACHUN
u3 mwianuMeTpun. [Ipumenenue
CBOICTB CUMMETPHH NP PELICHUN
3anad. Mcnonp3oBanue
MPUOOPETEHHBIX 3HAHUH JIIs
UCCIJIEIOBaHUS U MOJIEIIMPOBaHUS
HECJIOKHBIX 3a/1a4. M300pakeHue
OCHOBHBIX MHOTOTPaHHHUKOB U
BBITIOJTHEHHE PUCYHKOB IO
YCIJIOBUSM 3aJa4. BpallleHus
Pemenue 3amad Ha mocTpoeHue
CEYEHHUI, BBIUMCIICHNE JJINH,
pacCTOSIHUM, YTJIOB, IUIOIIAJEH.
ITpoBenenune nokazaTenbHbIX
paccy>KIeHHM NP pelIeHnH 3a/1ad.
IIpuMeHeHne CBOMCTB CUMMETPUH
IIPU pEIlIeHUH 3aja4d Ha Tela
BpalleHHsl, KOMOMHAIIMIO TEJl.
N306paxeHne OCHOBHBIX KPYTJIbIX
TEJ U BBIIIOJHEHUE PUCYHKA I10
YCIJIOBUIO 3a/1a4H.

Y9

Hcmons30BaTh OTHOIIEHHUE
IJIOIIAZEN TOBEPXHOCTEN U
00BEMOB MOAOOHBIX QUTYp TTPH
peIICHUH 3314

Hcmons3oBanne OTHOIIICHHUE
i nehE MOBEPXHOCTEU u
00beMOB TOJOOHBIX (uryp mnpu
pellICHUH 3a]1a4

Y10

Brruncisate reomeTpuyeckue
BEJIMYMHBI (JIJTMHA, YTOJI,

Nzyuenue
BBIYMCIICHUS

bopmyn TUTSt
miomageu




IUIOIAb, 00BbEM, IJIOIIA b
MTOBEPXHOCTH ), UCTIOJIB3YS
W3YYCHHBIC (POPMYJIIBI K METO,IbI

MOBEPXHOCTEH MHOTOTPAaHHUKOB H

TCJI Bp alllCHUs. BBI‘-II/ICJ'IGHI/IC
[UIOIIa e u 00BEMOB
MHOI'OT’ p AHHUKOB nu TCI

BpallleHUsl ,pelIeHHe MPaKTUKO-
OpPUEHTUPOBAHHBIX 33724

Vi1 Haxonutk ¢ moMoIIpIo Pemienne  mpocTedmux 3amad B
W3YYECHHBIX (hOpMYyIT KOOpJAMHATAX
KOOPJMHATHI CEPEIMHBI OTPE3Ka,
paccTosiHuEe MEXAY ABYyMs
TOYKAMH
3HaTh:
31 ITousaTus: cTerneHp Yucia, O3HakOMJIEHHE C MOHSTHEM KOPHS
norapudm yucia n-u CTEIICHH, CBOMCTBaMH
paauKaioB n MpaBwIaMu
CpaBHEHUS KOpHEH.
dopmynUpoBaHUE OTpeICIICHUS
KOpHAI M  CBOHCTB  KOpHEH..
O3HaKoOMJICHHE c MTOHSATHUEM
CTENECHU C JIeHCTBUTEIIHLHBEIM
nokazareneMm.. DopMmylupoBaHHE
CBOMCTB cTeneHel. OrnpeneneHue
00J1acTH  JOMYCTUMBIX 3HAYCHHUH
norapu(MUUECKOTO  BBIPAKEHUSI.
Brinonnenue npeoOpa3oBaHUA
BEIpKEHUH, PUMEHEHHE QOpMYII,
CBSI3aHHBIX co CBOMCTBaMH
CTerneHer 1 jorapuhmMoB
32 [TonsTHs: paliuOHAJIbHBIE, O3HakoMJIeHHE C Pa3IMYHBIMHU
WppalOHAILHEIE, crocobaMu  pemIeHUs] ypaBHEHHMA
MoKa3aTelIbHbIE, CTCIICHHEIC, CUCTeM  ypaBHeHUU. Pemienue
norapudmugeckue, IMOKa3aTeJIbHBIX u
TPUTOHOMETPUUYECKHUE Jorapu(MUUECKUX YpPaBHCHHH U
ypaBHEHHUS U HEPABEHCTBA, UX HEPaBEHCTB 1o H3BECTHBIM
CHCTEMBEI aJIrOpUTMaM
33 [MonsTus: pyHKIMS, O3HaKkOMJICHUE C TIOHSITHEM

HerpepbIBHAs QYHKITHS,
MIPOU3BOIHAS, TIEPBOOOPA3HAS,
OIIpEeJICIICHHBIA HHTETPAT;
YMCHHUC HAXOAUTH IIPOU3BOJHBIC
AJIEMEHTAPHBIX (QYHKIIHIA,
UCIIOJIB3Ys CIIPABOYHBIC
MaTepHaIbl

YUCJIOBOM MOCJICIOBATEILHOCTH,
criocodaMu ec 3agaHus,
BBIYMCIICHUSIMU €€ YJICHOB.
O3HaKOMJICHHUE 5 C TIOHITHEM
rpejiesia Mmocyie10BaTeIbHOCTH.
O3HaKOMJICHUE C MTOHATHEM
npou3BoaHON. M3ydenue u
(GOpMyJIUPOBKA €€ MEXaHHYECKOTO
¥ TEOMETPUIECKOTO CMBICIIA,
QITOPUTMA BBIYUCIICHUS
MIPOU3BOTHOM.

Brelyuuts npasuna
nuddepeHIpoBaHUs, TAOTHITY
MIPOU3BOTHBIX JIEMEHTAPHBIX
GyHKIMA, TPUMEHSTD TS
auddepeHnrpoBanus QyHKIUH




[IpoBoaUTH C IIOMOIIBIO

IIPOU3BOJHOU HCCIIEI0BaHUE
byHKIMH, 3a1aHHONU (HOPMYIION.
O3HakomieHue c MOHATUEM

WHTETpajla HU  TEPBOOOPA3HOIA.
W3ydyenne mpaBuia BBIUUCICHUS
nepBooOpa3HoOn u TEOPEMBI
Herorona—JleliOnuma.  Pemenue
3aJja4 Ha CBSA3b INEPBOOOPA3HON W
€  TPOU3BOJHOW, BBIYHUCIICHHE
nepBooOpazHoOr TUTST JTAHHOM
¢bynkiun. Pemenwe 3amady  Ha
MIPUMCHCHHE UHTETpaJla  JUId
BBIUUCTICHHS (DU3MUECKUX BEIUYHH
U IUIOIIAJIEHN.

34

[TonsaTHA: paunoHaIbHAS
GbyHKIMS, MOKa3aTenbHas
byHKUUMs, cTeneHHas QyHKIHA,
norapudmudeckas QyHKIHS,
TpUTOHOMETpHUECKHe QYHKIINH,
oOpaTHbIe PYHKITUN

O3HaKOMJIEHHE C TOHITHEM
MepEMEHHOM, TPUMEpaMK
3aBHCUMOCTEU MEXKIY
nepeMeHHbIMU. O3HaKOMJICHHE C
HOHATHEM IpaduKa, OonpeecHIe
IPUHAIEKHOCTH TOUYKH IrpaduKy
¢yukuuu. OmnpeneneHue mno
dbopmyne npocrentei
3aBHCHUMOCTH, BUJIa €€ Tpaduka.
Bripaxkenue no ¢popmyiie o1HOM
NIEPEMEHHOM uepes Apyrue.
O3HaKOMJIEHHUE C ONIPENEICHUEM
byHKIMHU, GOpMYyIUPOBAHHE €TO.
Haxoxxneune obaactu
orpeienieHus: 1 0071acTH 3HaAUCHHUH
¢yukun. [loctpoenue u ureHue
rpauKoB QYHKLIUH.
UccnenoBanue GyHKINN.
[TocTpoeHne rpaKOB CTETIEHHBIX
U JjorapupMudeckux GyHKINH.
Pemenune II0Ka3aTeIbHBIX U
gorapu(pMUUECKUX YypaBHEHUH U
HEPABEHCTB 1o U3BECTHBIM
anroputMaM.  O3HakOMJIEHHE C
MOHSTHEM HENPEephIBHON
MIEPUOINYECKON ¢byHKIUY,
¢dbopMyaMpoBaHUE CBOICTB CHHYycCa
U KOCHHYyCa, TIIOCTPOEHHE UuX
rpa¢ukoB. IIpuMeHeHue CBOWCTB
GyHKIUHI U1 CpaBHEHUS 3HAYEHUM
TPUTOHOMETPUUYECKUX  (DYHKIIMIA,
pelieHus TPUTOHOMETPUUECKUX
YPAaBHEHUU.

35

[TonsTust: cpenuee
apudmeTnyeckoe, MeIuaHa,
HauOoJIbIIIEE U HAUMEHBIIIEES
3HAYCHUS, pa3Max, JUCIICPCHS,

O3HakoMJIEHHE C Mpe/ICTaBICHHEM
YHCIIOBBIX JAHHBIX u ux
XapAKTEPUCTUKAMMU. Pemenue
NPaKTUYECKUX 33]a4 Ha 00paboTKy




CTaHJIAPTHOE OTKIIOHCHHE
YHCJI0BOI0 HabOpa

YUCJIOBBIX JAHHBIX, BEIYUCICHUE UX
XapPaKTEPUCTHK.

36 [TousiTHs: ciy4allHBINA OIBIT U N3yuenue KJIACCUYECKOTO
ciyyaiiHoe coObITHE, onpeeaeHus BEPOSITHOCTH,
BEPOATHOCTH CIIy4aitHOTO CBOWCTB BEpPOSATHOCTH, TEOPEMBI O
COOBITHS CyMMe BEPOATHOCTEM.
PaccmoTpenue MPUMEPOB
BBIYMCIICHUS BEPOATHOCTEM.
Pemenne 3amad Ha BbIYHCICHHE
BEPOSTHOCTEH COOBITHIA.
37 [TonsiTus: Touka, npsimas, DopMyJIMPOBKA U IPUBEICHHUE
IJIOCKOCTh, IPOCTPAHCTBO, JI0OKa3aTeJIbCTB MIPU3HAKOB
JBYTpaHHBIN yTol, B3aMMHOT'O PACIOJIOKEHUS MPSIMbIX
CKpEUIUBAIOIIHNECS MPSIMbIE, U 1ulockocTed. PacrosHaBaHue Ha
NapajyuiebHOCTb U yeprexax M MOJENSIX Pa3IUYHBIX
MEePHEHANKYISIPHOCTD MPSMBIX U | CIIy4aeB B3aUMHOTO PACIOJIOKEHUS
MJIOCKOCTEM, YTOJI MEXIY MPSMBIX u MJIOCKOCTEH,
MPSIMBIMU, YTOJI MEXKIY MPSIMOU | apryMEHTUPOBaHUE CBOUX
Y IJTIOCKOCTBIO, YTOJI MEXKITY CYXIEHUM. dopmylpoBaHUE
IJIOCKOCTSIMU, PACCTOSIHUE OT ONpe/IeTICHUH, MIPU3HAKOB u
TOYKH JI0 TJIOCKOCTH, CBOIICTB napajuieNbHbIX u
paccTosiHUuE MEXAY MPSIMBIMU, NEePHEHANKYISIPHBIX — IJIOCKOCTEMH,
paccTosiHuEe MEXTy JIBYTPAHHBIX U JUHEHHBIX YTJIOB.
MJIOCKOCTSIMU OrnucbIBaHUE PACCTOSIHUS OT TOUYKH
JI0 TUIOCKOCTH, OT TMpSAMONl 110
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXIy CKPEIIHBAIOIIUMUCS
MNPSIMBIMH, MEXIY MPOU3BOJILHBIMU
(dburypamMu B IpOCTPAHCTRBE.
3-8 ITonsATHA: MHOTOTPaHHUK, Onucanue U xapaKTepUCTHKA

CeueHHe MHOTOTpaHHHKa, KyO,
rnapaJuiesIeIuIe]], npu3ma,
nupamuaa, purypa u
IIOBEPXHOCTH BpallleHUS,
IUIUHAP, KOHYC, map, cdepa,
ceueHust (pUrypsl BpalieHus,
TUIOCKOCTB, Kacaromasicst c(hepel,
[WIMH]IPA, KOHYyCa, TUIOMIA b
MOBEPXHOCTH TTHPAMH/IBI,
MMpu3MbI, KOHYyCa, HUJIMHAPA,
momass cheprl, 00beM Kyoa,
[PSAMOYT'OJIBHOTO
napauiesienure 1, MupaMuIbl,
[IPU3MBI, HUINHApPA, KOHYCA,
mapa

pa3IMYHbIX BUJOB
MHOTOIPAHHUKOB, IEPEUUCIICHUE
HX DJIEMEHTOB U CBOMCTB.
XapakTepucTuka u u300paxeHue
CEUEHHUS, Pa3BEPTKU
MHOTOIPaHHUKOB, BEIYHCIICHHE
IJI0IIAaIe TOBEPXHOCTEM.
[Tpumenenue GakToB U CBEICHUIM
U3 1aHUMeTpuu. O3HaAKOMIIEHUE C
BUJIAMU CUMMETPUH B
pOCTpaHcTBe, GOPMYINPOBAHNE
ONPEAEIIEHUI U CBOWCTB.
XapakTepucTuKa CHMMETPHUHU Tel
BpaIIEHUsI U MHOTOIPAHHUKOB.
Hcnonp3oBanue nNpruoOpeTeHHbIX
3HaHUM AJI1 UCCIIEJOBAHUS U
MOJIETTUPOBAHUS HECIIOXKHBIX 3a]1a4.
O3HakoMJICHHE C BUAAMU T
BpallleHus1, GopMyJIMpPOBAHUE UX
ONPEAEIICHUN U CBOMCTB.
DopmMyIHpOBaHUE TEOPEM O
CEUYEHUHU 111apa IJIOCKOCTHIO U




IUIOCKOCTH, KacaTelIbHO! K cdepe.
XapakTepucTUKa U U300pakeHue
TEJl BpAIlCHHs, UX Pa3BEPTKH,
CEUCHHS.

Os3HakomJIeHHE € MOHATHAMHU
miomaiun u O6’beMa, adKCMOMaMUu H
cBoiictBamu.  M3yuenue dopmyn
JJIsA BBIYMCIICHUA HHOH_[a,[[eI\/'I
HOBerHOCTeﬁ MHOTI'OTpaHHUKOB M
TEJI BpaLlICHHS

39 ITousaTus: nBUXEHUE B O3HaKOMJICHHE C HOHATHEM
MPOCTPAHCTBE, IOI0OHBIE JBUKEHUSI B IPOCTPAHCTBE.
(buUrypnl B IpOCTPAHCTBE

310 [TonsTHs: psAMOyroibHas O3HakoOMJIEHUE C TTOHSITHEM

CUCTEeMa KOOpIUHAT,
KOOpJMHAThI TOYKH, BEKTOP,
KOOpJMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEJCHHE, YTOJI
MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BE/ICHUE
BEKTOpA Ha YHCIIO.

BeKTOpa. M3yueHue nexkapToBoi
CHUCTEMBbI KOOPJIMHAT B
IIPOCTPAHCTBE, TOCTPOEHUE IO
3a/IaHHBIM KOOPJAMHATAM TOYEK U
IUIOCKOCTEH, HaX0XKICHIE
KOOpJIMHAT TOYEK. Brruncnenue
PACCTOSTHUN MEXAY TOUKaMHU.
W3yueHne CBOMCTB BEKTOPHBIX
BEJINYMH, IPABUJI PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, ITPaBUI
HAXOK/JIEHUs KOOPJAUHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJI ACHCTBUH C
BEKTOpPaMH, 33JIaHHBIMU
KoopauHatamu. [Ipumenenue
TEOPHH MPHU PEIICHUH 3a7a4 Ha
JIEUCTBUA ¢ BeKTopamu. M3yueHne
CKAJIIPHOTO MTPOU3BE/ICHUS
BEKTOPOB, BEKTOPHOT'O YPABHEHMS
IPsIMOM U IUIOCKOCTH. IIpuMenenue
TEOPHH MPY PEIICHHUH 3a7a4 Ha
JIEHCTBUSI C BEKTOPAMH,
KOOPJAMHATHBIA METO/I,
MPUMEHEHNE BEKTOPOB IS
BBIYMCIICHHS] BEJIMYHH YIJIOB U
pacCTOSHUM




1.3. Pacnpenesienne oueHUBaHUA Pe3yabTAaTOB 00y4eHH 110 BHAAM KOHTPOJIA

Kox u HaumeHOBaHMe 3JIEeMEHTAa YMEHU I U1

Buabl arrecTanun

3HAHUM . Ilipomesxcymounas
Texywuti KOHMpOL
ammecmayusl
Y 1 - Bjpagerp MeTOJaMHU  JI0Ka3aTelbCTB, VYeTHBII onpoc nud.3aueT
aNropuTMaMHu penieHust 3aaay; (GopMyJIUpOBaThH TECTUPOBAHHUE, (1 cemectp),
OIpE/CNICHUsl, aKCUOMBl U TEOPEMBI, IPHUMEHATH | OLIEHKA BBIIIOJHEHUS 9K3aMEH
UX, NPOBOAUTH JOKA3aTEJbHbBIE PACCYKICHUS B IPaKTUYECKOTrO (2 cemectp).
XO/I€ pEeUIeHHUsI 3a/1a4 3aHATHS
V 2- BBINIONHATH BBIUUCICHUE 3HAUCHUHN U VYcTHbIN onipoc nud.3ader
npeoOpa30BaHus BEIPAKEHHUN CO CTETICHSIMH U TECTUPOBAHUE, (1 cemectp),
norapudmamu, mpeodpazoBanus APoOHO- OIICHKA BBITTOJIHEHUS 9K3aMEH
palOHaIbHBIX BhIPAXKEHUN IPAKTUYECKOIO (2 cemectp).
3aHATUS
VY3- uccnenoBaTh B MPOCTEUITNX CITydasX QyHKIIAN YcrHbIM onpoc JK3aMEH
Ha MOHOTOHHOCTb, HAXOJUTh HaWOOJBIINE U TECTUPOBAHHUE, (2 cemectp).
HaMMEHBIINE 3HAYCHUS (PYHKUIUH; CTPOUTH OLICHKA BBIIIOJIHEHUS
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM MIPaKTUYECKOTO
anmnapara MaTeMaTUYECKOr0 aHajan3a; IPUMEHATh 3aHSTHS

MIPOU3BOAHYIO TIPH PEIICHUH 3a]1a4 Ha JIBHIKCHHCE,
peuiaTh NPaKTUKO-OPUEHTUPOBAHHBIE 33]]a4H HA
HanOOJIbIIIE U HAUMEHBIIINE 3HAYCHHMS, HA
Hax0JCHUE MTyTH, CKOPOCTHU U YCKOPEHHS

VY4-ctpouts rpadvku U3y4EHHBIX (PYHKIIHIA,
UCTIONIb30BaTh rpaKu Py U3y4EHUH POIIECCOB
Y 3aBUCUMOCTEM, IPU PEIICHUH 3a7a4 U3 IPYyTUX
y4eOHBIX MPEIMETOB U 3a]]a4 U3 peaJIbHOM JKU3HH;
BbIpaXkaTh OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

VYerHbIl onpoc
TECTUPOBAHHUE,
OIICHKA BBITIOJIHEHUS
MPaKTUYECKOTrO
3aHSITHS

IK3aMeH
(2 cemectp).

V5-pemarh TEKCTOBBIE 3a7jaudl pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TPOLIEHTHI, I0JIU U YacCTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U yCIYT,
HaJIOTH, 3a/1a4M U3 00JIaCTH YIIpaBJIECHUS JTUUYHBIMU
U ceMeHBIMU (pUHAHCAMMU); COCTABIIATh
BBIPaXXEHUSI, yPAaBHEHUSI, HEPABEHCTBA U UX
CHUCTEMBI I10 YCIIOBUIO 3aJ]a4H, UCCIIEJ0BATh
MIOJIy4€HHOE PEIICHHE U OLIEHNBATh
paBJO0/I00HOCTh Pe3yJIbTaTOB

YcrHBIM onpoc
TECTUPOBAHUE,
OLICHKA BBITIOJIHEHUS
MPAKTUYECKOTO
3aHATUSA

ud.3auet
(1 cemectp),
9K3aMeH
(2 cemectp).

VY 6- u3Bnekatb, UHTEPIPETUPOBATHh UH(DOPMALIHIO,
MIPEJCTABICHHYIO B Ta0JIMIaX, Ha AUarpaMmmax,
rpadukax, OTpa)karollyto CBOMCTBA peabHbIX
IIPOLIECCOB U SIBJIEHU; MPEJCTABIIATD
MH(OPMALIKIO C TOMOUIBLIO TAaOJIHUI] U JUarpamm;
MCCIIEI0BATh CTATUCTUUECKUE JAHHBIE, B TOM
YHclie C MPUMEHEHUEM rpaMuecKuX METOJ0B U
JJIEKTPOHHBIX CPEJCTB

VYceTHBII onpoc
TECTUPOBAHUE,
OILI€HKA BBIITOJTHECHUA
IIPaKTUYECKOTO
3aHATUA

9K3aMEeH
(2 cemectp).

V'7- BBIYUCTATH BEPOSITHOCTD C UCMOJIb30BAHUEM

VYcTHBII onpoc

OK3aMCH

rpaduuecKux METO0B; IPUMEHSTH (POPMYIIBI TECTUPOBAHHUE, (2 cemectp).
CJIO’KE€HUS U YMHOXKCHHS BEPOSITHOCTEH, OIICHKA BBITIOJTHCHUS
KOMOHMHATOpHBIE (HaKThl U (HOPMYIIBI IPU PEIICHUU IPaKTUYECKOro




3a/1a4; OLICHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4aitHBIMU
BEJIMYMHAMU; YMEHUE IPUBOJIUTH IPUMEPHI
HPOSIBJIIEHUS 3aKOHA OOJIBLIMX YHCEI B IPUPOAHBIX
U OOIIECTBEHHBIX SIBJICHUSIX

3aHATUA

VY 8-u300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH
BpallleHUs1, UX CEYEHUS OT PYKH, C TIOMOLIbIO
YEPTEXKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; PACIIO3HABATh CUMMETPHIO B
IIPOCTPAHCTBE; PACIO3HABATh IPABUIILHBIC
MHOTOTpPaHHUKU

YceTHBIT onpoc
TECTUPOBAHHUE,
OLICHKA BBIITOJIHECHUS
IIPaKTUYECKOTO
3aHATUSA

9K3aMEeH
(2 cemectp).

V9- ucrnonb30BaTh OTHOIIIEHUE IIIOMIAAEH

VYeTHBII onpoc

9K3aMCH

MOBEPXHOCTEN U 00BEMOB MOI0OHBIX (pUTyp TIpU TECTUPOBAHHUE, (2 cemectp).
pellIeHnn 3a1a4 OLICHKA BBIIIOJIHEHUS
MPAKTHYECKOTO
3aHATHSA
V10- BBIYUCIATE TEOMETPUUECKNE BETNIUHBI VYceTHBII onpoc JK3aMEH
(MHa, yrou, miomaab, 00beM, IJI0Ha b TECTUPOBAHUE, (2 cemecTp).
MMOBEPXHOCTH), UCTIONB3YsI U3YyUeHHbIE (GOPMYIIBI U | OIIEHKA BBIOJIHEHUS
METO/1bI IIPAKTHYECKOTO
3aHSTUS
V11- HaX0AUTH C MOMOIIBIO U3YYEHHBIX (hopMyIT VYceTHBII onpoc JK3aMEH
KOOpAMHATBI CEPEINHBI OTPE3KA, PACCTOSIHUE TECTUPOBAHUE, (2 cemecTp).
MEXAY ABYMs TOUKaMU OLICHKA BBIIIOJIHEHUS
IPaKTUYECKOTr0
3aHATHSA
3HATh:
3 1 - MOHSATHSA: CTETIEHb YUCIIA, TIoTapu(M YUCIIa; VYeTHBII onpoc ud.3aueT
TECTUPOBAHHUE, (1 cemectp)
OLICHKA BBIIIOJIHEHUS 9K3aMEH
MPaKTUYECKOTO (2 cemectp).
3aHATHS
32 - NOHATUS: pallMOHAJIbHbIE, UPPALMOHAIIBHBIE, YcTHbli onpoc aud.3auer
NoKa3aTelIbHbIe, CTENIEHHBIE, TIOTapu(MHUIecKue, TECTUPOBAHHUE, (1 cemectp)
TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPaBEHCTBA, OLIEHKA BBITTOJIHEHUS 9K3aMeH
UX CHCTEMBI; MPaKTUYECKOTrO (2 cemectp).
3aHSATHS ).
3 3- nousATHs: QPyHKIUS, HeNpepbIBHAS (yHKIHS, VYceTHBII onpoc JK3aMeH
IPOM3BOJIHAs, IEPBOOOpPA3Hasi, ONPEeICHHbII TECTUPOBaHUE, (2 cemectp
MHTETpaJl; yMEHHE HaXOJUTh IPOU3BOIHbIE OLICHKA BBIIIOJIHEHUS
3JIEMEHTAPHBIX (DYHKIMA, UCTIONIB3YS CIIPaBOYHbIE PaKTUYECKOTI0
MaTepuabl; 3aHSITHSI
34- moHATHUSA: pallMOHAIbHAS (PYHKLNA, YcTHBIN onpoc ud.3auet
MoKasareabHasi QYHKIMS, CTeeHHas! QYHKIIHS, TECTUPOBAHUE, (1 cemectp),
aorapupmuyeckasi pyHKIUsS, TPHTOHOMETPUYECKHE | OLIEHKA BBIMOJIHEHUS JK3aMEH
¢yHK1MYU, 00paTHbIe PyHKLINU; PAKTUYECKOTO (2 cemectp).
3aHSTHS
35- moHATHS: cCpeHee apu(MeTHIeCKoe, MeIhaHa, YcrHbIi onpoc AK3aMEH
HauOoJbllIee U HAMMEHbIIEe 3HAYCHUS, pa3Max, TECTUPOBAHUE, (2 cemecTp).
JUCTepCcusi, CTAHJAPTHOE OTKJIOHEHNE YUCIIOBOTO OLICHKA BBIMTOJIHEHUS
Habopa; IPAKTUYECKOTO




3aHATUA

36- MOHATUSA: CIIy4alHBII OIIBIT U CIIy4aiiHOE

VYceTHBIT onpoc

9K3aMCH

cOOBITHE, BEPOATHOCTH CIYy4alfHOrO COOBITHS; TECTUPOBaHUE, (2 cemectp).
OLIEHKA BBIMOJIHEHHUS
PaKTUIECKOTO
3aHATUS
37- NOHSATHS: TOUKA, MPSAMasi, INIOCKOCTb, YcrHbIil onpoc nud.3auer
MIPOCTPAHCTBO, IBYTPAHHBIN Yo, TECTUPOBAHUE, (1 cemectp)
CKPEIIUBAIOIINECS MPSMbIE, TAPaJUICTBHOCTD U OIIEHKA BBITTOJTHEHHSI
NEPIIEHAUKYISIPHOCTh NPSMBIX U TNIOCKOCTEH, yroi PaKTUYECKOT0
MEX]Ty TIPSIMBIMH, YTOJI MEXKTY MPSMOH H 3aHATHUS

IJIOCKOCTBIO, YTOJI MKy TIIOCKOCTSMH,
paccTosiHue OT TOYKHU JI0 TNTIOCKOCTH, PACCTOSTHUE
MEXIYy MPSAMBIMU, PACCTOSIHUE MEXTY
IUIOCKOCTSIMH;

3-8- MOHATHS: MHOTOI'PaHHUK, CEYEHUE
MHOTOTpaHHHKa, KyO, mapaieienure, mpu3ma,
nupaMua, GUrypa u moBepXHOCTb BPAILLICHHS,
UWIMHIP, KOHYC, map, chepa, ceueHus GUrypsl
BpAIEHUS, TNIOCKOCTh, Kacaromascs cepsl,
HWIMH]Ipa, KOHYyCa, IUI0Ua/lb MOBEPXHOCTH
MUPaMU/IbL, IPU3MBI, KOHYCa, IUIMHPA, TUIOLIA/1b
cdepsl, 00beM KyOa, MPSIMOYTOJIBHOTO
napasuiesienunesa, MupaMuabl, IPU3MbI, HUIMHIPA,
KOHYca, 11apa;

VYceTHBII onpoc
TECTUPOBAHMUE,
OLICHKA BBIITOJIHCHUS
IIPaKTUYECKOTO
3aHATUA

IK3aMEH
(2 cemectp).

39- mnoHATHS: JBUXKEHME B  IPOCTPAHCTBE,

VYceTHBII onpoc

9K3aMCH

1oA00HbIe GUTYPBI B IPOCTPAHCTBE; TECTUPOBAHHUE, (2 cemectp).
OIICHKA BBITIOJIHCHUS
PAKTHYECKOI0
3aHATUSA
310- moHATHS: TPAMOYTOJIbHAS CUCTEMA YcTHbI onpoc nud.3ader
KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOD, TECTUPOBAHHUE, (1 cemectp)
KOOpJIUHATHI BEKTOPA, CKAISIPHOE MPOU3BEIACHHE, OLICHKA BBITIOJIHEHUS
YTOJI MEXTy BEKTOpaMHU, CYMMa BEKTOPOB, MPAKTHIECKOTO
MIPOU3BEICHHE BEKTOPA Ha YUCJIO. 3aHSITUS




1.4. PacnpegeneHue TMNOB OLEHOYHbIX CPEeACTB MO 3/1eMeHTaM 3HaHUN U YMEHMVI TEKYLLEro KOHTPOA

Conep:xanue yueOHOro
MarepuaJjia mno
nporpamme Y JII/MJAK

Tun KOHTPOJIBHOI'O 3a1aHUA

Y1

Y2

Y3

Y4

¥s5S

Y6

Y7 | Y8 | Y9

Y10 (Y1 |3 |3
1 |1 |2

wW W

= W

w

W

w

@ W

o W

Pazgea 1.

IHoBTOpEHME K

ypca MaTemM

ATHKHN OCHOBHOW IIKOJIBI

Tema 1.1.
MaTEMATHKU
CIEeLAAJIbHOCTHA

Lens wm
npu

3a7a4n
OCBOECHUHU

7

Tema 1.2. YUncna v BBIYUCIECHUS.
BripaxkeHus: 1 mpeoOpa3zoBaHus

Tema 1.3. T'eomerpus Ha
IUIOCKOCTHU

Tema 1.4.
BBIUUCJIEHUSA

[IponieHTHBIE

Tema 1.5.
HEpPAaBEHCTBA.
ypaBHEHUH

VYpaBHeHus u
CucreMsl

Tema 1.6. BX0HOM KOHTPOJIb

Pazgea 2.

IIpsiMble ¥ MJIOCKOCT

U B Il

OCTPAHCTBE

Tema 2.1. OcHOBHBIE IOHATHS
CTEPEOMETPHH.
PacnionosxeHue npsiMbIX U
IUIOCKOCTEH

7

&

Tema 2.2. [TapanneabHOCTh
MPSIMBIX, IPSIMOM U TUIOCKOCTH,
TJIOCKOCTEM

Tema 2.3. [lepneHANKYISIPHOCTD
MPSIMBIX, TIPSIMOM M TNIOCKOCTH,
IJIOCKOCTEM

Tema 2.4. Teopema o Tpex
MEPIEeHIUKYIIpax

Tema 2.5. IlapannensHele,




NEPIEHANKYJISIPHBIE,
CKPELIMBAIOIINECS TIPSIMBIE

Tema 2.6. Pemenue 3amad. 7 6,
[IpsiMbIe ¥ MIIOCKOCTHU B 7
MIPOCTPAHCTBE
Pazpnen 3. KoopanHaTthl 1 BeKTOPBI
Tema 3.1. JlekapTOBbI 6,7
KOOPJIMHATBI B  MPOCTPAHCTBE.
Paccrostaue MEXIY JIByMs
ToukaMu. KoopimHaThl cepenHbl
OTpEe3Ka.
Tema 3.2. Bexropst B 6,7
MPOCTPAHCTBE.  YIOJI  MEXIY
BEKTOPaMH. CxanspHoe
MIPOU3BE/ICHUE BEKTOPOB
Tema 3.3. 6,7
IIpakTHKOOPUEHTUPOBAHHBIE
3a7a4u Ha KOOPJMHATHOU
MIJIOCKOCTH
Tema 3.4. Pemenue 3amad. 6,7

KoopauHatel 1 BEKTOPHI

Pa3nen 4. OcHOBBI TpUrOHOMETpHHU. TpUTOHOMETpHUYECKHE (PYHKITUU
Tema 4.1. Tpuronomerpudeckue 7 6,
(bYHKIMU TPOU3BOJIBHOTO yIJIa, 7
yucia. Paguannas u rpagycHas
Mepa yriaa
Tema 4.2. 7 6,
OCHOBHBIE TPUTOHOMETPUYECKUE 7
ToxaecTBa. Dopmyiibl
IIPUBEICHUS
Tema 4.3. 7 6,
CuHyC, KOCHHYC, TAHT'€HC CYMMBI 7




Y Pa3HOCTH JIBYX yTJIOB
CuHYyC ¥ KOCHUHYC JIBOMHOTO yTJIa.
DopMyJibl MOJJOBUHHOTO yIJia

Tema 4.4. 7 6,

@yHKIMH, uX cBoricTBa. CriocoObl 7

3agaHus QyHKIHH

Tema 4.5. TpuroHoMeTprYECKHE 7 6,

(GYHKIINHU, UX CBOMCTBA U 7

rpaduku

Tema 4.6 TIpeobpazoBatue 7 6,

rpa)KOB TPUTOHOMETPHUECKUX 7

(b YHKIMHA

Tema 4.7. Onicanue 7 6,

NPOM3BOICTBEHHBIX MTPOIIECCOB C 7

MTOMOIIBIO TpadUKOB HYHKIIHHA

Tema 4.8. OGparHbIe 7 6,
7

TPUTOHOMETPUYECKHE (DYHKITMH

Tema 4.9. Tpuronomerpudeckue
YpaBHEHMsI 1 HEpaBEHCTBA

Tema 4.10. Cucremsl
TPUTOHOMETPHUUECKUX YPABHEHHM

Tema 4.11. Pemenue 3agau,
OCHOBBI TPUTOHOMETPHH.
TpuronomeTpudeckue GyHKITUH

Pazpgea 5.

IponsBoanas GpyHKIH

", €€ IPUMECHCHUEC

Tema 5.1. IToHsiTHE IPOU3BOTHOM.
@dopmyTbl U paBUiIa
nudepeHIpoBaHms

7

Tema 5.2. ITpon3BogHBIE CYyMMBI,
Pa3HOCTH MPOU3BEACHUS,
4acTHOTO

Tema 5.3. IIponsBoaHbie




TPUTOHOMETPHUECKUX (PYHKITHIA.
ITponsBogHas CIIOXKHON (DYHKIIUH

Tema 5.4. ITonsitue o
HENPEPBIBHOCTH (PYHKIIHH.
MeToa MHTEPBAJIOB

Tema 5.5. 'eomeTpuyeckuii u
(bU3HYESCKUN CMBICT IIPOU3BOIHOM

Tema 5.6. Du3nUecKuil CMBICI
MIPOU3BOIHON B
npodheCCUOHANBHBIX 3a1a4ax

Tema 5.7. MOHOTOHHOCTBE
¢byukun. ToukH SKCTpEeMyMa

Tema 5.8. UccaenoBanue
(bYHKUIMH ¥ TOCTPOSHHE

rpaduKoB

Tema 5.9. HauOombiee u
HAauMEHbBIIIEE 3HAYCHNUS (PYHKIIMH

Tema 5.10. Haxoxaenue
ONTUMAJIBHOTO pe3yJIbTaTa ¢
MMOMOUIBIO TPOU3BOIHOM B
MIPaKTUYECKHX 3a/1a4ax

Tema 5.11. Pemrenue 3amau.
[TpousBonHas pyHKIMH, €€
NIPUMEHEHHUE

Pa3zgea 6

MHoOrorpaHHMKH

H TE€JAa BpalicHus

Tema 6.2. [Tpuzma, ee
cocrasistomue, ceuenue. [Ipsamas
Y TIPaBUJIbHAS TIPU3MBI

7

Tema 6.3. ITapannenenunesn, KyoO.
Ceuenue Ky0a, mapajieiacnuieaa

Tema 6.4. Ilupamuna, ee
COCTaBJIAIOIINE, CCUCHUE.




IIpaBunpHas nupamuaa.
YcedeHHas nupaMuia

Tema 6.5. BokoBag u mmoHas
MMOBEPXHOCTDH MPU3MBI, TUPAMHIBI

Tema 6.6. CummeTtpus B KyOe,
napajuieNienumnesie, mpusme,
TUPAMH/IE

Tema 6.7. IIpumepsl cuMMeTpUii B
npodeccuu

Tema 6.8. IIpaBuiibHbIE
MHOTOTPaHHHMKH, UX CBOWCTBA

Tema 6.9 Hunuunap, ero
cocTtapitronue. Ceuenue
HPIMHpA

Tema 6.10. Konyc, ero
cocraisione. CeueHne KoHyca

Tema 6.11. YceueHHbIN KOHYC.
CedeHure yCeUYeHHOro KOHyca

Tema 6.12. Illap u cepa, ux
CCUCHHUS

Tema 6.13. [Toustue 06 00bEME
tena. OTHOIIEHNE 00BEMOB
MOOOOHBIX TEN

Tema 6.14. O0BeMBI U ILIOMIAIA
MMOBEPXHOCTEH Tell

Tema 6.15 KomOunamn
MHOTOTPAaHHUKOB M T/ BpaIICHUS

Tema 6.16. 'eomeTpruueckue
KOMOWHAIIMK Ha ITPAKTHKE

Tema 6.17. Pentenue 3amad.
MHOrorpaHHuKH 1 Tena
BpalllCHUS




Pasznen 7. IlepBooOpa3nas pyHk UM, ee NPUMEHEHHUE
Tema 7.1. [TepBoobOpasnas
¢bysakun. [IpaBuna HaxoXACHUS
IepBOOOPA3HBIX
Tema 7.2. IInmomane
KPUBOJMHEHHON Tparenuu.

dopmyina HeiotoHa - JleliOHuIa

Tema 7.3. HeomnpeneneHHbll H
OIPEICJICHHBI MHTETPAJIbI

Tema 7.4. ITonsTe 00
ONpENIEIEHHOM HMHTErpaje Kak
IUIOIIA U KPUBOJIMHEWHOU
Tpaneuun

Tema 7.5. OnpeneneHHbli

HHTCTPAJl B X)KU3HHU

Tema 7.6. Pemenue 3amau.
[lepBooOpasznas  pyHkmmMH, ee
MIPUMEHCHUE

Pa3nen 8

Crenenu u kopHu. CreneHHass pyHKUIMA

Tema 8.1. Crenennas pyHKIus,
€€ CBOMCTBA

7 7

Tema 8.2 [IpeobpazoBanue
BBIPAKCHUM C KOPHAMM I1-O1
CTEEeHH

Tema 8.3. CBoiicTBa CTENEHHU C
paroHaIbHBIM U
IICfICTBPITGJ'IBHBIM IIOKa3aTcJIsIMHU

Tema 8.4. Pemenune
UPPALMOHAIIBHBIX YPABHEHUN U
HEpPaBCHCTB

Tema 8.5. CreneHu v KOpHHU.
CreneHHast QyHKIHSI




Paznea 9. Ioka3aTenbHas pyHKIUA

Tema 9.1. [TokazarenbHast 7 7
¢dyHKLUS, ee CBOWCTBA
Tema 9.2 Pemenue 7 7
[IOKAa3aTeNIbHbIX YPABHEHUN U
HEPABEHCTB
Tema 9.3. Cucremsl 7 7
MOKa3aTeJIbHbIX YPAaBHECHUH
Tema 9.4. Pemenue 3agau. 7
ITokazarenpHas QyHKIHS
Tema 10.1. Jlorapu¢gm yucia. JlecCATHYHBINA U HATYPAJIbHBIN JJOrapu(Mbl, YUCJIO €
Tema 10.1. Jlorapupm uncna. 7 717

JecAaTnuHbli W HaATypaJbHBII
norapu@Mmpl, YUCIIO €

Tema 10.2. CaoiicTBa 7 707
sorapuMoB. Oneparnust
norapudMupoBaHUs
Tema 10.3. Jlorapupmuueckas 7 7 7
GbyHKIHS, €e CBOMCTBA
Tema 10.4 Pewmenne 7 7
norapupMHUECKUX YpaBHCHHNA U
HEPABEHCTB
Tema 10.5. Cucrembl 7 7
JorapuMHUUECKUX YpaBHEHUI
Tema 10.6. Jlorapupmer B 7 7
MIPUPOJIC U TEXHUKE
Tema 10.7 Pemenue Jlorapudmer. 7 7
Jlorapudmudeckas byHKIUSA
3aj1au.

Pa3zpnen 11. JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPHUH BEPOATHOCTEH
Tema 11.1. OcHOBHBIE 7

KOM6I/IHaTOpI/IKI/I TIOHATHUSA




Tema 11.2. CobriTHE,
BEpPOSITHOCTH COOBITHS. CII0’)KEeHHE
1 YMHOKEHHE BEPOSITHOCTEH

Tema 11.3. BeposiTHOCTD B
po(eCCHOHAIBHBIX 3aa4ax

Tema 11.4. TuckpeTHas
Cly4dailHas BEJIMYMHA, 3aKOH €€
pacnpeeseHus

Tema 11.5. 3agaun
MaTEMATUYECKOH CTATUCTUKHU

Tema 11.6. CocraiieHue TaOJIHI]
U JUarpaMM Ha IPaKTHKE

Tema 11.7. Penrenue 3amad.
OneMeHThl KOMOWHATOPUKH,
CTaTUCTUKHU U TEOPUH
BEPOSITHOCTEH

Pazgen 12.

YpaBHeHus1 1 HEPABEHCTBA

Tema 12.1. PaBHOCWIHLHOCTH
ypaBHEHUN U HepaBeHCTB. OO0IMe
METOJIbI PEIICHUS

Tema 12.2. I'padpuueckuit meton
YPaBHEHUH, pELICHNS] HEPABEHCTB

Tema 12.3. VYpaBHeHus u
HEPABEHCTBA C MOJyJIEM

Tema 12.4. VYpaBHeHus u
HEPABEHCTBA C IapaMeTpamMu

Tema 12.5. CocraBienue U 7
perieHue pohecCHOHATBEHBIX

3aJ]a4 ¢ MOMOIILI0 YPaBHEHUM

Tema 12.6. Pemenue 3agau. 7

YpaBHEeHUS U HEpAaBEHCTBA




1.5. PacnpeaesieHHe TMnos oLeHoYHbIX CPEACTB MO 31IEMEHTaM 3HaHMI M YMEHWIA, KOHTPOIMPYEMbIX Ha MPOMEXKYTOYHO aTTecTalmm

Conep:xanue
yueOHoro
MaTepuaJa no
nporpamme
YA/MIK

Tun KOHTPOJBHOTO0 3aJaHus

Y1

Y2

Y3 | Y4|V¥YS5 Y6 VY7

Y8

Y9 VY10 | VY1l |31 32

33

34

35

36

37

38

39

310

Pazgea 2.

Ip

AMBIC U

IJIOCKOCTH B ITIPOCTPAHCTBE

Tema 2.1. OcHOBHEIE

MOHATHA CTCPCOMETPHUU.

Pacnonoxenue npsimMbIx
U IJIOCKOCTEH

Tema 2.2.
[TapannensHOCTH
MPSAMBIX, IPSIMOU U
IUIOCKOCTH, IJIOCKOCTEH

Tewma 2.3.
[lepneHgUKyISIPHOCTD
NPSAMBIX, IPSIMOU U
IUIOCKOCTH, IJIOCKOCTEH

Tema 2.4. Teopema o
TpeX MEePIEeHIUKYIsIpax

Tema 2.5.
[TapamiensHsle,
HEepIEHIUKYJIIPHbIE,
CKpellIMBaoIInecs
psiMble

Tema 2.6. Pemenue
3axad. [Ipsmeie u
MJIIOCKOCTH B
MPOCTPAHCTBE




Pa3znea 3.

Koop)mnaTm U BEKTO

bl

Tema 3.1. JlexapToBsl 3,9 3,9
KOOpJUHATHI B
IIPOCTPAHCTBE.
Paccrostane MEXKTY
JBYMSI TOYKaMHU.
Koopnnnatel  cepenunsl
OTpe3Ka.
Tema 3.2. Bekrtopsl B 3.9 3,9
IIPOCTPAHCTBE. VYron
MEX1y BEKTOpaMH.
CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB
Tema 3.3. 3,9 3,9
[IpakTukoOprEHTUPOBAH
HBIE 3a1aun Ha
KOOPJMHATHOM
IJIOCKOCTH
Tema 3.4. Pemrenne 3,9 3,9
3anad. Koopaunatel u
BEKTOPBI
Paznea 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpnueckne GQyHKIUA
Tema 4.1. 9
Tpuronomerpuyeckue
GyHKITUU
IPOM3BOJILHOIO YIJIa,
yucia. Pagnannas u
rpajlyCHas Mepa yria
Tema 4.2. 9
OcHoBHbIE




TPUTOHOMETPHUUECKUE
ToxkaecTBa. DOpMYyIIbI
MIPUBEICHUS

Tema 4.3.

Cunyc, KocuHyC,
TaHI'€HC CYyMMBI U
Pa3HOCTH JBYX yTIJIOB
CuHyC 1 KOCHHYC
JIBOMHOTO yTJIa.
DopMyIIbl TOJIOBUHHOTO
yriaa

Tema 4.4.

DyHKINH, UX CBOWCTBA.
CriocoOblI 3a1aHus
GyHKIHHA

Tema 4.5.
Tpuronomerpuueckue
(byHKIMH, UX CBOICTBA U

rpaduku

Tema 4.6
[Ipeobpa3zoBanue
rpaukoB
TPUTOHOMETPHYECKHIX
(YHKIMHA

Tema 4.7. Onucanue
MIPOU3BOJICTBEHHBIX
MIPOIIECCOB C MTOMOIIBIO
rpadukoB QyHKIUH

Tema 4.8. O6partHbIe
TPUTOHOMETPHUECKUE
(hyHKIIUH

Tema 4.9.
TpuroHomMeTpruuecKue




YpaBHEHUS U
HEpPAaBEHCTBA

Tema 4.10. CucreMsl
TPUTOHOMETPHUYECKUX
ypaBHEHUH

Tema 4.11. Pemenue
3a/1a4, OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
(YHKIIUH

Pazgea 5.

IIp

OM3BOAHAasA (l)yHKIII/lI/I, €€ IPMMCHCHUE

Tema 5.1. Ilonsitue
IpoU3BOAHONU. POPMYIIBI
Y MpaBwIa
nuddepeHIUpPOBaHUSs

9

Tema 5.2. IIponsBoaHbIe
CYMMBI, paSHOCTI/I
MIPOU3BEACHHUS, YACTHOTO

Tema 5.3. IIpousBoaHbIE
TPUTOHOMETPHUCCKHUX
¢ynkuuit. [IponsBoanas
CII0KHOM (hYHKITUU

Tema 5.4. [lonsrtue o
HETIPEPBIBHOCTH
¢yskumu. Meton
MHTEPBAJIOB

Tema 5.5.
I'eomeTpruueckuii u
bu3ndecKuii CMBICI
MPOU3BOIHOMN

Tema 5.6. ©usnueckuit
CMBICII IIPOU3BOIHOM B




po(hecCHOHATBLHBIX
3a7a49ax

Tema 5.7.
MOHOTOHHOCTh
¢ynkuuu. Toukn
JKCTpEeMyMa

Tema 5.8. UccnenoBanue
(bYHKUIMH ¥ TOCTPOEHHE

rpauKoB

Tema 5.9. HaubOonbuiee u
HAUMEHbIIIEE 3HAYEHUS

(hYHKIIUH

Tema 5.10. Haxoxnenue
ONTUMAJILHOTO
pe3yibTaTa ¢ IOMOIIbIO
IIPOU3BOJHOM B
IIPaKTUYECKHX 3a/1a4ax

Tema 5.11. Pemenue
3agad. [IpousBoaHas
¢byHKuuy, ee
MIPUMCHCHHUE

Pa3zgesa 6

MHOrorpaHHUKH 1

TeJaa

Bpail

CHus

Tema 6.2. [Tpuzma, ee
COCTaBJIAIOLIUE, CEYCHHUE.
IIpsiMas 1 npaBUIIbHAA
IIPU3MBI

Tema 6.3.
[Tapannenenunen, kyo6.
Ceuenmue Kyo0a,
napaJuleIenumneaa

Tema 6.4. [lupamuna, ee
COCTaBJIIONINE, CEUCHUE.




IIpaBunpHas nupamuaa.
¥YcedueHnas nupaMuaa

Tema 6.5. bokoBas u
MOJIHASI TOBEPXHOCTh
MPHU3MBbI, TUPAMHUIbI

Tema 6.6. Cummerpus B
KyOe, mapajuiesienumnesie,
npu3Me, THpaMue

Tema 6.7. ITpumepsl
CUMMeTpuid B mpodheccuu

Tema 6.8. IIpaBunbHBIC
MHOTOTPaHHHUKH, UX
CBONCTBA

Tema 6.9 Hunuuap, ero
cocrapisgromue. Ceuenne
LAJIAHIPA

Tema 6.10. Konyc, ero
cocrasiaronue. CeueHue
KOHYCa

Tema 6.11. Yceuennsiit
konyc. Ceuenue
YCEUEHHOI'0 KOHYyCa

Tema 6.12. Illap u
chepa, X ceyeHus

Tema 6.13. IToustue 00
o0BeMe Tena.
OTHolIeHHE 00HEMOB
MMOXOOHBIX TEIl

Tema 6.14. O0beMEBI U
IJIOIIAAN TOBEPXHOCTEN
Tell

Tema 6.15 KomOnnanuu




MHOT'OT'PaHHUKOB U TCJI
BpalllCHUA

Tema 6.16.
I'eomerpuyeckue
KOMOHMHAIIMU Ha
MPAKTUKE

Tema 6.17. Pemenne
3aga4. MHOTOTpaHHUKHU
1 TeJIa BpalleHUs

Pasznen 7.

IlepBooOpa3nas pyHkIUM, ee IPUMEHE

HHE

Tema 7.1.
[TepBooOpaznas
byHKUIMN. ITpaBuina
HaXOXKICHUS
IIepBOOOPaA3HBIX

9

Tema 7.2. Ilmomanb
KPUBOJIMHEHHON
Tparneuu. ®dopmyna
Herotona - JleitOHuIa

Tema 7.3.
Heonpenenennsiii u
OnpeeICHHbIN
HHTErpajbl

Tema 7.4. Ilousatue o0
OTIpe/ICIICHHOM
WHTErpajie KaK TUIONIaJIH
KPUBOJIMHEHHON
Tparnenuu

Tema 7.5.
OnpeneneHHbIi
WHTETpaj B )KU3HU

Tema 7.6. Pemrenue




3amad.  [lepBooOpa3zHast
byHKIHH, ee
IPUMCHEHHE

Pa3zgea 8

Crenenn u kopuu. CrenenHHasi QyHKUUs

Tema 8.1. Crennennas
GbyHKIMSI, €€ CBOKCTBA

3.9

3,9

3,9

Tema 8.2
[IpeoOpaszoBanue
BBIPAXKECHUM C KOPHAMU
II-OM CTENEHU

3.9

3,9

3,9

Tema 8.3. CBoilicTBa
CTEIECHU C
palMoOHaIbHBIM U
NEUCTBUTEILHBIM
MOKa3aTeIsIMHA

3.9

3,9

3,9

Tema 8.4. Pemienue
HppanuoHalIbHBIX
YpaBHECHHUI U HEPABEHCTB

3,9

3,9

3,9

Tema 8.5. Crenenu u
kopHH. CTerneHHas
(b yHKIHS

3.9

3,9

3,9

Pazgen 9.

IMoxka3areabHas QyHKIHUA

Tema 9.1.
Iloka3arenbHas
(YHKIUS, €€ CBOMCTBA

3.9

3,9

3,9

Tema 9.2 Pemenue
MOKa3aTeJIbHBIX
YpaBHECHHUI U HEPABEHCTB

3,9

3,9

3,9

Tema 9.3. CucreMsl
MOKa3aTeJIbHBIX
YpaBHEHHUH

3.9

3,9

3,9

Tema 9.4. Pemenune

3,9

3,9

3,9




3axa4d. [loka3arenbHas
(b yHKIIHS

Tema 10.1.

Jlorapudm

ynciaa. JlecATHYHBIA U HATYPAJIbHBII JIOrapu@Mbl, YUCJIO €

Tema 10.1. Jlorapudpm
yncna. JlecaTuuHbIN U
HaTypaJIbHBIN
jorapumpl, YUCIIO €

3,9

3,9 3,9

Tema 10.2. CgolicTBa
norapudmoB. Onepamus
JorapuMHPOBAHUS

3,9

3,9 3,9

Tema 10.3.
Jlorapudmuueckas
(GyHKIIHSI, €€ CBOKCTBA

3.9

3,9 3,9

Tema 10.4 Pemenue
norapuMUIeCKuX
YpaBHECHHUI U HEPABEHCTB

3,9

3,9 3,9

Tema 10.5. Cucremsl
JoTapu(PMHUIECKUX
ypaBHEHHUH

3.9

3,9 3,9

Tema 10.6. Jlorapudmsr
B IIPUPOJIC U TCXHUKE

Tema 10.7 Pemenue
Jlorapudmsr.
Jlorapudmmueckas
GyHKIHS 3a70a4.

3.9

3,9 3,9

Pa3zgen 11.

DJIeMEHTBI

KOMOMHATOPUKH, CTATUCTUKHU H TEOPUHN BEPOSATHOCTEH

Tema 11.1. OcHOBHBIE
KOMOWHATOPHUKHU
TIOHSITHS

9

3.9

Tema 11.2. CoOblITHE,
BEPOSTHOCTH COOBITHSI.
CrnoXeHHE U YMHOKCHHE

3,9




BEPOSITHOCTEH

Tema 11.3. BeposiTHOCTD
B IPO(eCCHOHATIBHBIX
3aja4yax

3,9

Tema 11.4. luckpetnast
ciyvaliHas BeJIMYMHA,
3aKOH €€ pacIpeieaeHus!

3,9

Tema 11.5. 3agaun
MaTEMATHYECKON
CTAaTUCTUKHU

3.9

Tema 11.6. Cocrasienue
TaOJIUIl ¥ TUarpaMM Ha
MIPAKTHKE

Tema 11.7. Pemenue
3a7a4. DJIEMEHTEI
KOMOWHATOPUKH,
CTaTUCTUKHU U TEOPUH
BEPOSITHOCTEH

3.9

Pa3zgen 12.

YpaBHeHUs1 1 HEPABEHCTBA

Tema 12.1.
PaBHOCHIIBHOCTB
ypaBHEHHUU u
HEPABEHCTB. O6mue
METO/IbI peIIEeHUs

Tema 12.2. I'padnaeckmii
METOZ YPaBHEHUH,
pellIeHNs HEPABEHCTB

Tema 12.3. YpaBHeHus u
HEPaBEHCTBA C MOAYJIEM

Tema 12.4. YpaBHeHus u
HEPaBEHCTBA c
napaMeTpamu




Tema 12.5. CocraBienue

" pelieHune
po(hecCHOHATBEHBIX
3aJjad = C  TOMOIIBIO
YpaBHEHHUH

Tema 12.6. Pemrenue
3a7a4. YpaBHEHUS U
HEPaBECHCTBA




2. CIHIEHIU®UKALIUA OHEHOYHbBIX CPEACTB

2.1. Ha3nauyenne

Crnenudukanueii ycTaHABIMBAIOTCS TpPeOOBaHMA K COACPKAHUIO H  O(QOPMIICHHIO
BapUaHTOB OLIEHOYHOI'O CPEJCTBA IpaKkTH4ecKas pabora

[TpakTiueckast pabota mpenHa3HAYeHA AJIS meKywe20 KOHmMpois U OLICHKU 3HAHUN U

YMEHUH CTYJEHTOB IO
00pa30BaTeNIbHOW MPOTrpPaMMBI
JeSATEIbHOCTD B JIOTUCTHUKE.

CIIO 1o

CIICHUaJIbHOCTHU

2.2KOHTHHTEHT aTTecTyeMbIX: cmydenmol 1 Kypca
2.3 ®opMa U yCJA0BHS aTTECTANMU: TEKYIIUNA KOHTPOJIb MPOXOIUT B BUJC BBITOJHEHUS
3aJlaHull MpaKTUYeCKOW paboThl, MpoMexxyTouHasi arrectanusi B ¢dopme nud.3aver ( 1
ceMecTp) M sk3aMmeHa ( 2 ceMecTp Ha) IpH TMOJIOKUTEIBHBIX pPe3yJibTaTax TEKYIETo

KOHTPOJISL.
2.4 BpeM# BbINOJTHEHHUSA
MOJArOTOBKAa 5 MUH;
BbIIIOJTHEHME 2 yac 50 MuH;
opopmiieHHe M clada 5 MUH.
Bcero 3  wyac 0 wmuH

nporpamme ydebHoi aucrummuasl COO0.02.01 Matemartuka

n

38.02.03 OmnepanoHHas

2.5 PexoMenayemMasi JIuTepaTypa sl pa3padoTKU OLEHOYHBIX CPEeICTB U MOAT0TOBKH,

oﬁyqamumxm K aTTeCTalluu.

MaTEeMaTHYeCKOTO aHaImu3a, reoMeTpus. Anreopal
M Hadajga MareMartudeckoro asnaiamza 10-11
Kiacchl (0a30BBId W YTITyOJEHHBI YPOBHH) :
yueOnuk / 1. A. Anmumos, FO. M. Komsrun, M.
B. TkauéBa [um ap.]. — 1l-e wm3m., crep. —

OCH

KnHurootecneueHHOCTh
bubaunorpaguyeckoe onucanue u3IaHus OcHoBHast/ Koupo
(aBTOp, 3ar71aBHE, BU/I, MECTO U 'O/ U3IAHUS, | JONOJHUTEIbHAS K3 B OH 6..11 DJIEeKTPOHHBI
KOJI. CTP. JMTeparTypa ’ ‘| e pecypcbl
p.) patyp CIIsrDYy | € Pecyp
MaTemaTHKa: anredpa u Hayama)

https://znaniu
m.ru/catalog/p

roduct/215744

8

AtanacsiH, B. @. byry3oB, C. b. Kagomues [#
np. ] 12-e wu3np., crep. Mockaa
IIpocBemenue, 2024. — 287, [1] c. : ui.

Mocksa : IlpocBemnienue, 2024. — 464, [1] c. :

L.

Maremaruka; anredpa u Hayaa )
https://znaniu

MaTEMAaTUYECKOTO aHajm3a, TCOMETPHSI. . ruw/cataloe/n

['eomerpus 10—11-#f xmaccel 0a30BBI W roauct/Zl 5704

YTIIyOJICHHBIH  YPOBHH yueonnk / JI. C.och. 3

boromoos,H. B.

Matematuka: YueOnuk mas CIIO/boromonos H.
B., Cawmoiinenko II. W.-5-¢ wusnp.,mep. u mor
OnekTpoH. naH.-Mocksa:FOpaiiT,2025-401 ¢
(ITpodeccronanpHoe 0Opa3oBaHme)

OCH.

https://urait.ru
/bcode/56067

7

lboromonos,H. B.

['eomeTpust: YaeOHOE nmocodue- JUTST

OCH

https://urait.ru
bcode/56104



https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://urait.ru/bcode/560677
https://urait.ru/bcode/560677
https://urait.ru/bcode/560677
https://urait.ru/bcode/561041
https://urait.ru/bcode/561041

CI1IO/boromonoB H. B.-Mocksa:lOpaiit, 2025
108 c.-(ITpodeccronanbHOE 00pa30BaHUE)

I

lboromoios, H. B.
AnreOpa ¥ Hauaja aHailu3a : Y4eOHOoe mocoOue

N3natensctBo FOpaiit, 2025— 240 c.

s CITIO / Boromonos H. B. — Mocksa :0

https://urait.ru
/bcode/56104

0

AmumoB 1II1.A.
AnreOpa M Havaja MaTeMaTHICCKOTO aHAJIH3a.

yapex1eHui 0a30BbIil
poBeHb,MockBa:IIpoceenienne,2021-463¢

10-11 xmaccydueOHUK i 00111€00pa30BaTENbHBIX [TOT

40

boromoros, H.B.
[TpakTudeckue 3aHATH 10 MATEMaTUKE: y4eOHOe
rmocobue Jy1si cpeiHero npogecCuoHaIbHOTO

repepad. u gom.— Mocksa: U3narenbcTBo
Opaiit, 2024.— 571c.— (Ilpodeccuonanpaoe
00pa3oBaHmE).

oOpazoBanus/ H.B.boromonos.— 11-e u3., 101

https://urait.ru
bcode/56891

5

3. BAPUAHTBI OHEHOYHbIX CPEJACTB

Pasznea 1.IloBTOpEeHHE KYPCa MATEMATHKH OCHOBHO IIKOJIbI.

« JleicTBHSI HAL YHCTAMEI».

( 22 _) 160
1. Halinute 3HaueHue BbIpaKEHUS:
3
(_ ) 25,8,
2. Halinute 3HaYeHUE BBIPAKCHUS 4
2 2y .
3. HalinuTe 3HaueHHE BBIPAKCHUS (728 —26 ) 1754,
2
il
4. Haiinute 3Ha4Y€HHUE BBIPAKCHUS 5 4
1
7°0.99+2

5. Haiigute 3HaYeHUE BBIPAKECHUS
6. Haiinure 3nauenue Beipakenus (3,9 — 2,4) - 8,2.

11

3
0,21: =+ —.

7. Halinure 3HaYeHNE BBIPAKECHUS 8 25



https://urait.ru/bcode/561041
https://urait.ru/bcode/561040
https://urait.ru/bcode/561040
https://urait.ru/bcode/561040
https://urait.ru/bcode/568915
https://urait.ru/bcode/568915
https://urait.ru/bcode/568915

Otsetsi:1)-500;2)80,625;3)7024402,65;5)2,33;6)12,3;7)1

IIpakTHKO-OPHEHTHPOBAHHBbIE 32/1a4H B Kypce reOMeTPHH HA MJI0CKOCTH.

1. ITnan mectHOCTH pa3douT Ha KiIeTku. Kaxkmas kimerka obo3Hawaer kBajmpaT 10m x 10 wm.

Haiiure muomans yuactka, nu300paxénnoro Ha miane. OTBeT naiite B M2,

2. 3. 4.
5. Ha pucynke n300pax€H 1mjiaH MECTHOCTH (IIIar CETKU TJIaHa COOTBETCTBYET PACCTOSTHUIO 1 KM
Ha MeCTHOCTI/I). OI_IeHI/ITe, CKOJIBKMM KBaJApPaTHbBIM KHWJIOMETpaM paBHaA ILJIomIaZb 03¢pa
[lymenoBo, n300paxk€HHOro Ha MaHe. OTBET OKPYIIIMTE JI0 IEJI0T0 YUcIa.

03.

6. TporyapHas rumTkKa npomaércss B ymakoBkax Mo 4 mTyku. CKOJbKO yMaKOBOK ITUTKH
MOHAI00UIIOCh, YTOOBI BBUIOKUTH BCE JOPOXKKHU U TUIOIMIAIKY Tepe] Tapaskom?

_;@jﬁj @ == TLIHT RS
** AmoHM

¥4 cropon

| -

L Y]

Ha mnane n300pakeHO JOMOXO03HCTBO 1O azipecy: ¢. ABneeBo, 3-it [lomepeunsrit iep., 1. 13
(cTopoHa Ka)KIOoW KJIETKU Ha IJIaHe paBHA 2 M). Y4YacTOK UMEET MPSMOYTojbHYI0 Gopmy. Briesn
U BbE3] OCYLECTBIISIOTCS Ye€pe3 €AMHCTBEHHbIE BOPOTA.

[Tpu BXoze Ha y4acTOK cCIipaBa OT BOPOT HaxoauTcs OaHs, a clieBa — rapaxk, OTMEUEHHbII
Ha rane uudpoit 7. [lnomans, 3anaras rapaxxoM, paBHa 32 KB. M.

Kunoit nom Haxoautcs B riayOuHe Tepputopuu. [lomumo rapaxa, *uoro goma u 0aHu, Ha
ydacTKe HMeeTcs capail (IoJcoOHOEe IOMEIICHHE), PACIONIOKEHHBIH PSIOM C TapakoM, H
TEIUIMIIA, TIOCTPOCHHAsI Ha TeppUTOpUU oropoja (oropoa orMedeH udpoi 2). Ilepen >xuiabim
JIOMOM UMEIOTCS I0JIOHEBBIE ITOCAJIKH.



Bce nmopoxku BHYTpHM ydacTKa MMEIOT HIMPUHY | M M BBIMOIIEHBI TPOTYapHOM IUTUTKOM
pasmepoM 1M x 1M. Mexny OaHeld WM TapakOM HMMEETCS ILIOMIAAKa IUIOMAabl0 64 KB. M,
BEIMOIIIEHHAS TAKOH K€ INTUTKOM.

OtBets1:1)900;2010;3)50;4)10;5)4;6)23
IIponeHTHBIE BBIYMCICHHS.

1. ®nakon mammyHst ctout 160 py6Oueii. Kakoe manbomnbiee 9nucio (GprakoHOB MOKHO KYTHTh
Ha 1000 py6mneit Bo BpeMs pacrpoaxu, Korjaa CKuaka coctapiuseT 25% ?

2. Terpans crout 40 py6neii. Kakoe HanOombIee YMCI0 TAKUX TETPane MOKHO OyJIeT KyNHTh
Ha 750 py6ueii mocne noHmxeHus ueHs! Ha 10%?

3. OnToBas neHa ydyeOnuka 170 pyOneit. Poznuunas nena Ha 20% Beimie onrtoBoil. Kakoe
HanOOJIbIIIee YUCIIO TAKUX YUSOHUKOB MOYKHO KyIHUTh 10 po3HUYHOM 1ieHe Ha 7000 pyOeit?

4. Kimuent B3su1 B 6anke kpenut 12 000 py6Oueii va rox mox 16%. OH A0DKEH moramaTh KPEeauT,
BHOCS B OaHK €KEMECSYHO OJMHAKOBYIO CYMMY JIEHET, C TeM 4TOObI Yepe3 T'of] BHIILUIATUTh BCIO
CYMMYy, B3ATYIO B KPEIHT, BMecTe ¢ npoueHTamMu. CKOJIbKO pyOJieil OH T0JKeH BHOCUTH B OaHK
€XKEMECAYHO?

5. Po3ununast nena yudeOuuka 180 pyOneii, oma Ha 20% BbImIE onTOBOM IeHB. Kaxkoe
HanOOoJIbIIIee YUCIIO TAKUX YUeOHUKOB MOYKHO KyIUTh 110 onToBoi nieHe Ha 10 000 py6ieit?

OrtBets1;108;2)20;303444)1169,5)66

BxoaHoii KOHTPOJIbL

Bapuanm 1
1. Pemuts ypaBHenue: 2x°+ 3x — 5 = 0.
2. Pemmts cucremy ypaBHeHui: [(3x—)y =3,
3x—-2y=0.
Pemntes HepaBeHCTBO: 6x — 5(2x+ 8)=>14 + 2x.

3.

4. Haiitit 15% ot uncia 80.

5. BeinonauTe neiicTBre, U pe3ysIbTaT 3alHIIUTe B BUAC JCCITUIHOMN IpOOH:
(1,2-107%)-(3-1071).

Bapuanm 2

1. Pewwmts ypaBHenue: 5x*- 7x + 2 = (.

2. Pemmth cucremy ypaBHeHuid: [ 2x +y =1,
{ Sx+2y=0.

3. Pemuth HepaBeHCTBO: 5 + x >3x - 3(4x + 5).

4. Haiitu 45% ot uucna 90.

5. Beimonnute neiictBue, U pe3ysabTaT 3alMIIUTE B BUAE JECATUYHON Ipoou:
(1,6 -107°) - (4 - 10).

Bapuanm 3

1. Pemuts ypaBrenue: 3x°- 5x - 2 = (.

2. Pemnte cucremy ypaBHenmit: | x + 5y =7,

3x+2y=-5
3. Pemnte HepaBenctBo: 3(3x - 1)>2(5x - 7).
Hatitu 40% ot uncna 120.
BoinonHuTe neiicTBUE, U pe3yJIbTaT 3alUIINTE B BUJE IECATUYHON ApoOu:

vk



7,2 -10°1

1,2 - 1010~
Bapuanm 4
1. Pemmnts ypaBrenue: 2x°- 7x + 3 = (.
2. Pemmts cucremy ypaBHenuii: [ 2x - 3y = 1,
3x+y=7.
3. Pemnts HepaBeHCTBO: S(x + 4)=>2(4x - 5).
4. Haiitu 30% ot uucmna 240.
5. BrimonHuTe neiicTBUE, U pe3yIbTaT 3aUIINUTE B BUC ECATUIHON Ipo0u:
6,4 - 1012
8 - 10* °

OTBETHI « nposepouHoii paore BXOJHBII KOHTPO.Ib

Ne papmanTa | 3aganume 1 3amanue 2 3amanue 3 3amanue 4 3aganue 5
1 -2,5;1 (2;3) x<-9 12 3,6:10=
0,00036
2 0,4; 1 (-2;5) x>-2 40,5 6,4-1073=
0,0064
3 _g; 2 (-3;2) x<I1 48 6:10"=
0,00000000006
4 0,5;3 (2;1) x<10 72 0,8102=
0,008
Pasznea 2.1IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTHyeckas padora
«Axcuomul cmepeomempuu. Ilapannenbnocms NpAMbIX U HIOCKOCME)
Bapuanm 1 Bapuanm 2
1. Yto Takoe crepeoMeTpusl. 1. HazoBute  ocHOBHBIE  GUTYpHl B
2. Kakue mpsmble B NIPOCTPAaHCTBE | IPOCTPAHCTBE.
Ha3bIBAIOTCSA MAPAJIIEITbHBIMA? 2. Kakue mpsiMple B  NpPOCTpaHCTBE
3. JlaHa TIIOCKOCTH 3 U MPSIMBIE d. 6 U C. | HA3bIBAIOTCS CKPEIINBAIOIIUMUCS ?
N3BecTHO, 4YTO OJHAa W3 J[AAHHBIX NPSMBIX | 3. JlaHa MJI0CKOCTH B W MpsIMBIE @, 8 U C.

napajuiensHa Twiockoctd . Hazosute a1y
NpsIMYI0, €CIU MpsiMasia MapajienbHa MpsMOit
¢, TIpAMBIC 6 U C NCPCCCKAIOTCA, a IpsAMas ¢
JnexuT B mockoctu f. Crnenailte pUCYHOK MU

IIPOKOMMEHTUPYHITE  €ro C  TOMOILBIO
MaTEeMaTHYECKHUX 3HAKOB.

4. Yepes Ttoukn A, B u cepenuny M
orpeska AB  mpoBeneHBl  TapaieibHBIC
IIpsIMBIE, IIepeceKaroIne HEKOTOPYIO
IUIOCKOCTB 0 B Toukax A;, B; M,

cooTBeTcTBeHHO. Haiitn niuHy otpeska MM,

N3BecTHO, 4YTO OJHA W3 [JAHHBIX MPSIMBIX
napajuienpHa Iwiockoctd . HaszoBute 3ty
MPSIMYIO, €CJIH NpsAMasi 6 MapajuiebHa MPAMOMN
¢, IpsAMBIE g U 6 TIEPECEKAIOTCs, a IpsMasi ¢
nexuT B miockoctu f. Chenaiite pUCYHOK U

IIPOKOMMEHTUPYHUTE  €T0 C  IMOMOIIBIO
MaTE€MaTUYECKUX 3HAKOB.

4. UYepes Ttouku A, B u cepenuny M
orpe3ka AB  mpoBeneHbl  NapallielIbHbIE
IIPsIMBIE, IIEPECEKAIOIINE HEKOTOPYIO
INIOCKOCTh O B Toukax A;, B; M;




ecmn AA1=13m, BB|=7Mm, npuuém otpezoxk AB
HE TiepeceKaeT MIOCKOCTh O.

5.Uepe3 xomerr A otpeska AB mpoBenena
mwiockocTh. Yepes konerny B u touky C sToro
OTpe3Ka MPOBEACHBI MapajUiebHbIe MpsMbie B
n C,. Haiinure nnmuny otpeska BB;, ecnm
CCi=21 cM, AC:BC=3:4

cooTBeTCTBEHHO. Haiitu nnuny orpeska MM,
ecni AA1=3Mm, BB|=17m, npuuém otpezox AB
HE TepeceKaeT IIOCKOCTb O.

5.Uepe3 konenr A otpe3ka AB mpoBeneHa
mwiockocTh. Yepes koHen B u touky C srtoro
OTpe3Ka MPOBEICHbI MapalieIbHbIe

Omeemot

«AxcuoMbl ctepeoMeTpuu. [lapanienbHOCTh MPSMBIX M INIOCKOCTEN

Bapuanm 1

Bapuaum 2

1 | Crepeomerpusi — 310

OcHoBHBIMU ~ (QUrypaMH B MPOCTPAHCTBE

pazien TeOMETpUH, B KOTOPOM | SIBJISIIOTCS TOUYKA, MPAMAs U MJIOCKOCTb.
H3YyYarOTCs burypst B
MIPOCTPAHCTBE.

2 | Iee mpsmbeie B mpocTpaHcTBe | [Ipsambie, KOTOpble HE MEpPECEKAITCd U HE
Ha3bIBAIOTCSA napauieJIbHbIMHU, | JIE)KaT B OJHOW IUIOCKOCTH, Ha3bIBAIOTCS
€CIM OHHM JieXaT B  OJHOU | CKpPelHBAKUIUMUCS.

TIJIOCKOCTH M HC NCPCCCKAIOTCA.

3 Bﬂﬂ

ng . ¢ al|
allc, énc . c=p . 9llp

8|lc. ang. c=p. ellf

A A

4 R ABB1A1 Ly ABB1A1
| | . —Tpameums, T.K. . —Tpameums, T.K.
i AAY[BB|[MM; il AAY|IBB|[MM;
MM - cpenusist TUHUS; MM - cpenusst TUHUS;
AA; + BB, AA, + BB,
5 P <"
CC, B 217 (AR 26015
= = —= 49 1= T
YA 3 13

Pasnen 3.KoopaMHATBI U BEKTOPbL.

Mamemamuueckuit ouxmanm «BEKTOPBHI B [IPOCTPAHCTBE»

Bapuanm Ne 1 Bapuanm Ne 2

I. UYro Ha3bIBACTCS BEKTOPOM B |1l Kaxkne BEKTOpa HAa3bIBAIOTCS
MPOCTPaHCTBE? KOJUIMHEapHBIMU?

2. [aiite omnpeneneHue AEUCTBUU Hap | 2. Yro Taxkoe aOCONIOTHAsI BEINYMHA
BEKTOPAMHU: CKAISIPHOTO MPOU3BEACHHUS. BekTOpa?

3. Jaiite onpeaeseHue KoopauHar | 3. Kakne BEKTOpa Ha3bLIBAIOTCS
BEKTOpa C HayaloM B Touke Ai(x;; y;z;) ¥ | OMUHAKOBO HAINIPABICHHBIMU?

KOHIIOM B TOYKE Ay (X5, ¥2,22). 4. [aiite omnpeneneHue AEHUCTBUN Hax

4. Kaxkue BexTOpa Ha3bIBalOTCS PaBHBIMHU.
5. Kakue BEKTOpa HAa3bIBAIOTCS

BEKTOPAMHU: CIIOKEHUSI 1 YMHOXKEHUSI.
5. Uto Takoe HyJIeBOW BEKTOP?




IMPOTHUBOIIOJIOKHO HaHpaBJ'IeHHLIMI/I?

IIpakTnueckas padora «/lexkapToBbl KOOPAMHATHI H BEKTOPbI B IPOCTPAHCTBE)

Bapuanm Ne [

1.CropoHa paBHOCTOPOHHETO TpEyrojbHUKa paBHa 12 cMm. Haiitu muomane ero opToroHaJbHON

MIPOSKIIMH Ha TUIOCKOCTh, KOTOpasi 00pa3yeT ¢ TUIOCKOCTHIO .
2. J1anbr Toukn A(0;0;7), B(1:;4;2), C(0;4;5), D(4;2;0). Kakue u3 3TuX TOYEK JeKarT:

1) B JI0CKOCTH Xy, 2) HAa OCH 2, 3) B IJIOCKOCTH )Z.

3.Jokaxwure, uro yeTelpéxyroinbHuk ABCD ¢ BepmmHamu B Toukax A(0;2;-3),

B(-1;1;1), C(2;-2;-1), D(3;-1;-5).

5. Hansl Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beiuucnure yros Mexay BEKTOpaMu

ABuCB.

«/lekapTOBBI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE)»

Bapuanm Ne 2

1. JlaH mpsAMOyronbHBIA TpeyrojabHUK ¢ kKareraMu 6 m 9 cm. Hailitm muomans ero
KOTOpasgs o0pa3yeT ¢ IUIOCKOCTBIO

OpPTOTOHAJLHOM TMPOEKIHUH Ha
TpeyroabHHKayroa = 60°.

IJIOCKOCTb,

2. Hans Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3THX TOUEK JIe)kKaT:

1) B utocKOoCTH Xz, 2) HA OCH ), 3) B IMJIOCKOCTH )Z.

3. Hokaxwute, yto 4eThipéxyroapHuk ABCD c BepmmHamu B Toukax A(2;1;3),
B(1;0;7), C(-2;1;5), D(-1;2;1)aBnsieTcs mapamieIorpaMMoOM.

4. NanwerroukHA(3; —1; 2)uB(5; 1; 1). HaliiuTeKoOpAMHATEIMMO Ay IbBeKTOpaBA.
5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruncnute yroa Mexay BEKTOpamMu

CAuCB.

OTBETbI

«/lekapTOBBI KOOPAUHATHI U BEKTOPbI B IPOCTPAHCTBE»

No Bapuanm Ne 1 Bapuanm Ne 2
eapuanm
a
No
3a0anus
I Sapoc™Snapc " COS@ Sapoc™
s _a%y3 Saspe "COS@
AABC ™ am
4 SAABC :; 27

2.3 =
Sﬂ.BOC:% *COS SOO: 36‘\@ - §:54(CM2)

Sapoc=27 - €0S60° =27 -~ =
13,5(cm?)

2. 1) B xy:D;
2) Ha ocH z:A;
3)Byz: A; C.

1) B xz:D;
2) Ha ocH Y- A,
3)Byz: A; B.




3. Bocmonezyemcst hopmynamu i1t KOOPAHHAT dbopMmyitamMu IS

OTpE3Ka B

Bocnons3zyemces

KOOpAUHAT CCpCAUHDbI

—-1+3 1-1 1-5

BD: x= > :1;y=T:0;Z—2

Koopaunats! cepeaunst otpe3koB AC u BD
coBnaaarot, nodtomy nuaronanu AC u BD

yeTbIpéxyronpHuka ABCD nepecekatorcs u
TOYKOM IepecedeHus: JAesITcs IoIoJiaM,

cienoBareabHo 4eTHIpEXYronbHuK ABCD — | KoopauHaThl  cepefidHbl  OTPE3KOB
rapajuieaorpaMm. AC u BD coBnamamot, mnostomy
JaroHain AC u BD
YEeTBIPEXYTOJIbHUKA ABCD
NEePECEKAOTCS u TOYKOMI
IepecedeHusl  JeIATCA  IOIoJjaM,
CJI€IOBATENIbHO  YETHIPEXYTOJbHUK

ABCD — napayuienorpaMmm.

4. AB:5-3=2;1-(-1)=2;1-2=-1. BA: 3-5=-2;-1-1=-2;2-1=1.
[AB| = /22 + 22 + (-1)% = 3. BA| =/(—2)2 + (-2)2 +12 =3.
5. AB: 3-1=2;-1-(-1)=0;1-3=-2. CA:1-1=0;3-2=1;0—-(-1)=1.

CB:3-(-1)=4;-1-1=-2;1-3=-2.

CB:1-2=-1;3-2=1;-1-(-1)=
0.

AB-CB
COS(P = = CA-CR
|ABJ - |CB] coswzﬂ:
2-(—4)4+0-0+(-2)-2 |CA| - [CB

B 0-(—1)+1-1+1-0
VOZ+ 12+ 12 - /(—1)2 + 12 + 02

- =—— =—=¢=30° 1

8v3 2v3 2 =5=¢ = 60°.

B V22402 + (—2)2- /42 + (-2)2 + (—-2)]
12 3 V3

Paznen 4. «OcHoBbI TpUroHoMerpuu. Tpuronomerpuyeckne GyHKIMN.

Teoperuyeckne BONpockl.
1. OmnpeneneHue cuHyca, KOCUHyCa, TAHT€HCA U KOTAHT€HCA.
2. 3HaKu CHHYyCa, KOCUHYCa, TAHT€HCA U KOTAHT€HCA 0 YETBEPTSIM.
3. 3aBHCHMOCTb MEXJIy CHUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHI€HCOM OJHOI'O U TOTO
Ke yria.
DopMyJIbl IPUBEICHHSL.
CuHyc, KOCHHYC, TAHT€HC CYMMBI ¥ Pa3HOCTH JIByX YTJIOB.
CHHYyC 1 KOCHHYC ABOMHOIO yIJIa.
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PYyHKITHIA.

Nowve




8. Ilpocrelinie TPUroHOMETPUUECKHUE YPAaBHEHUS.
9. PenieHue TPUrOHOMETPUUYECKUX YPaBHEHUM

IIpakTnueckass padora «llpeoOpa3oBaHusi mNpocTEIUX TPUTOHOMETPUYECKUX
BbIPAKEHUID.

cosa ! a < (3n'2n>
1. Haiture '8 & ecnin V10 " 2
. 22 (3n )
smo=——7— ac|—;2m]).
2. Haitnure 3cosa, ecn 3 u 2
3. Haitnure SIN L, gopy oSO = 0,6 ;T < a < 2.

— 4+/3cos(—750°).

5. HaiiauTe 3HaYeHHE BHIPAKEHHUS 5tg17°-tg107°.
¢ O O
6.Haiizure snavenme sopaxers: 125101507 - cos 120

4. HalinuTe 3HaY€HNE BBIPAKCHUS

7. Haiigure 24¢0820., gy SiN0L = —0,2.
8. Haiire — 47 €08 20, gcp Os 00 = —0, 4.
9. Haiiyure SIN 20, ecy COS 0 = 0, 6y < a<2m.

9 9
V30cos? %‘ — /30sin? g

10.HaiiguTe 3HaueHUE BbIPAKEHUS

[MpakTuyeckasi padora «PemieHne TPUrOHOMETPHYECKUX YPABHEHUID).

1. PelunTh YypaBHEHHSA:
1 X
a)cosx-; 5 2sin3x—1=0 B)Zcos;—\@—{]

2. PemuutTh ypaBHeHUsl, YIIPOCTHUB JIeBYI0O WJIH NPABYIO YaCTh:

cos (2w — x) + sin (E+x)=xf§ cos?x —sinZx ==

a) 2 6) 2
T . M T

Ccosx cos——sinxsin—=1
B 4 4 r
3. Peliuth ypaBHeHMUs, C1€JIAB MOACTAHOBKY:
2) 2 sinx—5sinx—3=0 5) 2 cos’x +5sinx—4=10
B)c052x—|—5c05x=2 r)Ztgx—i—thgx:S

4. PeHII/ITI) ypaBHeHHﬂ METOAOM pa3.110>1cemm HA MHOKUTEJIN:
a)sinx—|—35i112x={] 6)2(:0521:—?'(:051::{]

g (2sinx — V2)(2cosx +1)=0
S. Pemiuth ypaBHeHH s, HCI0/1b3Y OHOPOJIHOCTD:
a) sin x —+v/3cosx =0

6) sinx —3sinxcosx +2cos*x =10



B)ﬂsinxcosx—ksinzx =0

Paspnen S.IIpousBoanas pyHkuuH, ee NPUMEHEHHE.

Teoperuyeckne BONpochl

1.IIponomxkute onpenenenue «lIponzBognas-3ro....»

2.PackpoiiTe reoMeTpUYECKHUI CMBICI ITPOU3BOJHOM.

3.PackpoiiTe puznuecKuii CMBICI TPOU3BOTHOM.

4.Uemy paBHa MPOU3BOIHAS CTETICHHON W JTMHEHHON (yHKITHH.

5.Yemy paBHa NMpOU3BOHAS TPOU3BEICHUS?

6.Yemy paBHa IpOU3BOIHAS CIOXKHON QYHKIUU?

7.11pou3Bo/iHbIE 371EMEHTAPHBIX (PYHKIIHMA

8.Ilpu3Hak Bo3pacTaHus, yObIBaHUS (QYHKLUU

9.CranMoHapHbIE TOUKH.

10.Kputnueckue TOUYKH.

11.AnTOpuTM HAXOXKIEHUS TOUYEK IKCTpEMyMa.

12.AnropuT™ Hax0XI€HUsI HAMOONBILIET0 U HAMMEHBIIEro 3Ha4eHUs! PYHKLUHU Ha OTpE3KeE.
13.Anroput™ UccleJOBaHUS U IOCTPOEHUS Ipadrka PyHKIUH C TOMOIIbIO POU3BOIHOM.

IIpakTnyeckas padora

1. MarepuanbHas TOYKa JBUKETCS IPSIMOJIMHEVHO 1o

2
3aKOHY x(r) = 61" — 48 +17 (rme x — paccTosiHME OT TOYKHM OTCUETa B METpax, ! — BpeMs
B CEKyHJaxX, M3MEpPEHHOe C Haudajia JaBwkeHus). Haiinute ee ckopocTh (B M/C) B MOMEHT
BpeMeHu ¢ = 9 c.
2.Ha pucynke wu3o0paxéH rpaduk QyHKUIUM y=f(x) 1 KacaTeinpbHas K HEMy B TOYKE C
abcruccoit xo. Halimute 3Hauenne mpou3BoaHOM PYHKITUH f(X) B TOUKE X.

vA /

/!
3. Ha pucynke u3o0paxén rpapux Y — f (x) — MPOU3BOJIHON (PyHKIUU f (x), OIPEACIICHHON

Ha uHTepBasie (—8;3). B kakoit Touke oTpe3ka [—3; 2] dyHKIUS f (x) MIPUHUMAET HanOOoJbIIIee
3HaueHue?



y= @A

4. Ha pucynke n3zobpakeH rpaduk mpou3BoaHON (YyHKUUU f(x), ONpENEICHHON Ha WHTEpBaie
(—8; 4). B xakoii Touke otpeska [—7; —3] f(x) npuHUMaeT HauMeHbIIIee 3HaUCHUE?

oy

S Pty=rm

.\‘. _‘/,

-8 a1 4 | x

5. Haiimute TouKky MakcuMyMa (pyHKIUU

6. Haiinure Hanbospiiee 3HaUeHUE PYHKITUN

Otsetsl: 1)60;2)2;3)-3;4)-7:5)-4;6)6

Ilpakmuueckas paboma

y = x> —48x+17.

y=x>—3x+4

Ha OTpe3Ke [—2;0].

«I[TPOU3BOJHAA U EE [IPUMEHEHUEy

Bapuanm 1

Bapuanm 2

2

4x - x
x-7
IBUKETCS 10  3aKOHY
x(t)=-2¢ +5 (x — B MmeTpax, t — B
CEKYH/aX). Haitgute ckopocts u
YCKOpEHHE Tella depe3 2¢ Tocje Havaia

JIBUKCHUSI.

3. UccnenoBath GpyHKIUIO f{X)= x° + 7x —
4 Ha MOHOTOHHOCTH U DKCTPEMYMBI.

4. Haiitu HauOomblllee W HAMMEHBIIEE
3Ha4YeHHsT (PYyHKIMU flx)= x*- 6 x*
Ha

oTpeske [-2;5].

5. CocraBpTe ypaBHEHHE KacaTeIbHOU K
rpaduky GyHKIMH f(x)= x°’+ 2x B TOuKe

1. PemuTh HEpaBEHCTBO > 0.

2. Teno

1. PemmuTh HEpaBEHCTBO 125x_7-xx <0.

3

t
2. Tenmo nBWXeTCs IO 3aKOHY x(t)=§ + 6t - 1

(x — B MeTpax, — B CEKyHJIax). Haiinure
CKOPOCTh M YCKOPEHHE Tella yepe3 Sc mocie Hayaa
JIBUKCHHSL.

3. Uccnenosats pynkimo  f(x)=10 — 4x - x° Ha
MOHOTOHHOCTH B 9KCTPEMYMBI.

4. Haiitu HamOoJblliee W HAaUMEHBIEE 3HAYCHHUS

1
f)=3x-x
otpeske [0;4].

5. CocraBbTe ypaBHEHHME KacaTeJIbHOH K rpaduky

byHKIIIN Ha




xo=1. Gynxmun  f{x)= x’-3x+2 B TOUKE X9=1

OTBETbBI

Ne 3a0anus Bapuanm Bapuanm
1 2

1 e OTUTS-
[0:71(7: %) (o712

2 dm/c; Sm/c? 31m/c; 10m/c?

3 flnax! (<0:-3,5), St nax! (0:2),
f1nax! (350 flnax!(-2;00)
x=-3,5 mouxa min x=-2 mouyka max

4 ymax:O; ymin:'32 _2, _ i .
[_2;5][_2;5] Ymax— 3 5 Vmin— = 3 »

[0,4][0:4]

5 y=4x-1 y =1-5x

Paznen 6.MHOrorpaHHMKYU M TeJa BPAIIEHUS.

Ilpaxkmuueckasa padoma
«MHOI'"'OI'PAHHUKH.ITpu3zmay

Bapuanm 1 Bapuanm 2

1. [laiite onpeneneHue NpsiMOil TPU3MBI.

2. Yto Takoe napauenenumnes? 1. Jlaiite  ompeneneHue  MpPaBHIBHOMN

3. UYrto Takoe MHOTOTPaHHUK? MIPU3MBI.

4. 3apmaua: Y nmapawienenunesa TpU rpaHu 2. UYro Takoe xKy6?
uMeroT miomanu 2v’, 4 m’u 5 m?. Yemy 3. Uem sBugeTcs TOYKa MepecedyeHUs
paBHa MOJTHAS MOBEPXHOCTH JMaroHaliel napauienenumneaa’?
napasienenumneaa? 4. 3apmaya: Y napauienenuneaa Tpyu TpaHu

5. 3agava: OcHoBaHME€ NUPAMHUIBI —
MPSMOYTOJIbHUK €O cCTOpoHamu 9 u 12
cm, Bce OOKOBBIE péOpa paBHBI /2,5 M.
Haiinmure 00b8M nupaMuIbI.

UMeroT miomanu 3 m’, 6 M2 u 7 M.
Uemy paBHa TOJdHAs TOBEPXHOCTb
napajuienenunena’?

5. 3amauva: bBokoBwie pEOpa HAKIOHHOMN
TPEYroJbHOW NpPU3MBI paBHBI /5 M, a
paccTOSHUSL MEXIY COJEpKAIlMMH HX
NapajuleIbHBIMU NPSAMBIMU 26 M, 25 M
u 17 m. Halimute 00bEM NMPU3MBL.

«MHOI'OI'PAHHUKHW .Ilupamugay

Bapuanm 1

Bapuanm 2

1. Jlalite omnpeaeleHME  MNPaBHIBHOU

1. Jlaiite OIpeJIeJICHIE armodemMbl




MAPaAMUJIBL. MPaBUILHON TUPAMUJIBIL.

2. Kakoifi MHOTOIpaHHUK  Ha3bIBAETCS 2. Kakoif mnapamienenumnen Ha3bIBaeTCs
MPaBUIBHBIM? MPSIMOYTOJIbHBIM?

3. Uro Takoe JHMHEWHBIE  pa3Mepsl 3. Uemy paBHa OOKOBasg TOBEPXHOCTb
IPSIMOYTOJIBHOTO Napajuienenunena’? IPSIMON TPU3MBI?

4. 3apauya: M3mepeHus mpsiMOYTOJIBHOTO 4. 3amaua:Haiioure JTaroHaIu
napauienenunena 15 m, 50 v u 36 m. MPSIMOYTOJIBHOTO TIapaijieienuneaa mo
Haiigute peOpo paBHOBETUKOrO €My TpéM ero uzMepeHusim: 2 cm, 3 cm, 6
KyoOa. cM.

5. 3apava:BricoTa MIPaBUIIbHOMN 5. 3apaya: OcHOBaHME NHpPaMHUIBl —
YETHIPEXYTOJILHOW MUpPAMUJIbI paBHA 7 MPSIMOYTOJIBHUK CO CTOPOHAMU 6 cM U
cM, a CTOpOHa OCHOBaHuA & cMm. 8 cm. Kaxmoe OokoBoe pebpo
Haiigure 6okoBoe pedpo. nupaMuel paBHo /3 cm. Beluucnure

BBICOTY MUPAMUJIBIL.

Ilpakmuueckas paboma

«TEJIA BPAILIIEHU S»

I BapuanT II Bapuaunr
1.Jaiite ompeaeeHue LUJIMH]IpA. 1. [aiite omnpeaeneHue KOHYyca.
Hapucyiite  mwimHIp, yKaXHTE  €ro Hapucyiite  KOHyC, yKaXuTe €ro
00pa3yIolLy0, paJlyC U OCEBOE CEUEHHE. o0pa3ylollyto, paaMyc, BBICOTY U
2.Kakoil KoHyc Ha3bIBaeTcs NpPSIMbIM? 0CEBOE CEUCHHUE.
Cnenarp pUCYyHOK. 2. Kako#l HuiIMHIp Ha3bIBAETCS NPSIMbIM?
3.Kakas IUTOCKOCTh Ha3bIBACTCS CrenaTh pUCYHOK.
JMaMeTpaIbHON IUIOCKOCThIO Imapa? Yro 3. Kaxkas IJIOCKOCTh Ha3bIBACTCs
Takoe 6onbioil kpyr? Crenarb pUCyHOK. KacarenbHOM K  mapy? Cpenate
4.3anava: Kyua meOHS MMeeT KOHUYECKYIO PUCYHOK.

dbopMy, paauyc OCHOBaHUS KOTOpoill 4 M , a 4. 3apmaua:06bEM mapa paBeH 288w oM.

obpasyromas 5 M. Haliiure 06b€M 1eOHs. Haiiure moima s HOBEPXHOCTH LIapa.
5.3agava: Haiitu miomanas cedeHus mmapa 5. 3anaua: [Liomans OOKOBOI
pazuycom 25 cM IIOCKOCTBIO, IIOBEPXHOCTH KOHyca paBHa 15w cM?, a
poBeACHHOW Ha pacctosHuH 20 cM OT WIOIAAs €ro OCHOBaHHMS Ha 6mcM2
HCHTpa Il1apa. menbine. Haiiure 06bEM KoHyca.

Pazpnen 7.11epBooOpa3nast dvHKINS, €€ IPUMEHEHHE.

TeopeTnyeckue BOMPOCHI:

IIIponomxkute onpeaeneHre «DyHKIMA HA3bIBAETCS MEPBOOOPAZHON---«
2.PackpoiiTe reOMETPUYECKHI CMBICI ONPEICICHHOTO HHTErpaa.
3.Ilponomxure onpenenenne «KpuBoanHeiHas Tpanenus-3To—
4.Chopmymupyiite popmyny HeroToHa-JIeriOnuma

5.B yeM 3akirouaeTcst 0O BUJ] BCeX MEepBOOOPa3HbIX?
6.1lepeunciauTe npaBuiIa BEIYUCICHUS HHTETPAJIOB.

| I BapuanT | 11 Bapuant




1Haiitu oOummii BUA MEPBOOOPA3HBIX IS
byHKIMH

A)f(x)= 4sin x + cos3x ;

6) f{x)=x’+ 2x .

2. Haiitu nepBooOpa3Hyto QyHKIuM f(x)=5x
+ x’, rpaduK KOTOpPOit MIPOXOJUT Yepes
TOuKy (1,3).

205
3.BerancauThs uHTETpaAI fl (x +x)dx.

IJI011a]b burypsl,
y=3-xH

4. Beruncnure
OrPAHUYEHHOMN JTUHUAMU
y =-x>+2x+3.

1.Haiitu oOmmii BuJ 1EepBOOOpa3HBIX IS

byHKIMHA

a) f(x)= 3cos x + sindx;

6) flx)= x>+ x°.

2. Haiitn nepsooGpasHyro GpyHKIuu f{x)=3x’-
5, rpaduK KOTOpOWt MPOXOJIUT Yepe3
TouKy (2,10).

1
3. Beruucauts uHTETpa J;:, (xz +2x)dx

4. Beruuciauts IJI0IIAb ¢burypsi,
OTPAaHWYEHHOM JINHUAMU Y = 3+2Xx U

y =x%-2x+3.

Pa3znea 8 Crenenu m kopuu. Ctenennasa GvHKINA.

TCOpeTI/I‘-IeCKI/IC BOITPOCHI:

1). laTe onpenenenue creneHHol GpyHKIUN

2). JlaTb onpezneneHue uppaloHalbHbIX YPABHEHUH.
3). 3anucaTh aNroOpUTM pEIICHUs HPPALMOHAIBHBIX YPaBHEHUIN 1 HEPaBEHCTB.

I BapuanT

II Bapuaunr

1. Tloctpoutrh rpaduk GYHKIUM U HAWTH
2

00d: Y " x

1. Tloctpoutrh rpaduk GYHKIUM U HAWTH
00y =x 7

2. Pemuts ypaBHeHne:V3 —X = 2

2. Pemuth ypaBHenne: VX — 2 =5

3. Pemuts ypaBHeHI/IeZB\"K —3=5

3. Pemuts ypaBHeHI/IeZB\"K —17=2

4. PemiiTh HEPABEHCTBO: ¥ 3x—5<5

4. Pemiuth HEPABEHCTBO: V2x—3 >4

5. Peminte HEPaBEHCTBO:
V3+2x=x+1

5. PeminTte HEpaBEHCTBO:
V3—x=<+V3x-5

Pa3pen 9.11okazaTeabHas pyHkuus
Teopernueckue BOIPOCHI:

1). latb onpeseneHne NOKa3aTelbHON QyHKIMH.
2). 3anucaTh CIEJCTBUE , IPUMEHSIEMOE IPU PEILIEHUH TOKA3aTebHbIX YPaBHEHUH.
3). 3amucarb TeEopeMy U CIEICTBHE , IPUMEHsSEMble IpPU pEIIeHUH IOKa3aTelbHbIX

HEPaBEHCTB.

I BapuanT

11 Bapuant

1. Iloctpouth rpaduk (GyHKIUM W 3aMHUCAThH
ero cpoicTa:y=4*

1. Iloctpouts rpaduk (GyHKIUM W 3alHUCAThH




1 X
€ro CBOMCTBA: y= (1)
(1)X 1 2. Pemmts ypasHenne: 3°%=27
2.Pemnts ypasaenue: \3 81
3. Pemuth ypaBHEHHUE: 3. Pemuthb ypaBHEHUeE:
64* —8*—56 =10 16" —17-4*+16 =0
4. Peruts HEPAaBEHCTBO: | 4. Pemute HepasencTBo: 25 > —25F1 =12
23X+2 . 23X—2 < 30
z}2x2—3x - E 5. Pelnth HEpaBeHCTBO: 52X 18

5. PemnTh HepaBeHCTBO: 9 7
6.Pemuts cucremy: 6. Pemuts cucremy:
{X—yZZ {x+2y:3

3% =27 3¥ 7V =81

Pa3nen 10.Jlorapudmsl./lorapudpmuveckas gpyHkuus
Teoperuueckre BOIPOCHL.

1.CBoticTBa morapumos.

2.0mpenenenue JorapupmMuUIecKoi GyHKIHH.
3.Croco0blI perieHyst ypaBHEHUI U HEPaBEHCTB.

CroiicTBa jorapugmosn

I BapuanT 11 Bapuaunt
1. log,81 | 1
. O —_—
1 1 1. gs 75
0 —_—
2. log, 16
2. log, 11
3. loge 13
3, logslog;,2
4. log,log,9 4. log; 625
Ig125
> g5 s 1g27
6. log 12-log,3+log,9 o 1g3
6. log,10+1log,50- log, 4
7. 2log, 6 +log, 3. log, 35 ’ ’ ’
9 log, 5+log, 25+1 2
9 7. 108, 084 08, 125
g log,6+log, 4 +log, byl

15
3log, 4 +log, —- log, 15
9 2log,27- log,81- 2log, 18 8.270% S17g 0%

9 2log,16- log, 64- 2log,18

25
10. 2log, 8 +log, E' log, 25 10. 2log, 8- log, 3 +log, 12

«Jlorapupmuyeckast GpyHKIHsA, ee CBOMCTBA U rpaguK»

| I BapuanT | II Bapuaunt




1) IMoctpouts rpapuku ¢GyHKIHH y=logX,
1

y=log 2 x

2) llpuBectn 3 mnpumepa Bo3pacTaroLIeH

nmorapuMudeckoi (GyHKITUH

3) IlpuBectn 3 mpumepa
JorapupMUUecKor QyHKINH
4) CxemaTH4ecku H300pa3uTh

Dyt Y =log, Xy =log, , x

yOBIBaroIIei

rpaduku

5) Haiitu obnacte onpeneneHust GpyHKIUU

y=loge(x* + 4x — 5)

1) IMoctpouts rpaduku ¢GyHKIHH y=logX,
1

y=log 2 x

2) IlpuBectu 3 mnpumepa Bo3pacTarouei

norapuMuueckoi (HyHKITIH

3) IlpuBectu 3 mnpumepa yObIBarOIICH
JorapupMUUecKoi QyHKIHH
4) Cxematnyeckd H300pa3uTh  rpaduku

(bYHKIII/Iﬁ y =log 0,6 % ’y =10g8 X

5) HaiiTi obnacth onpeneneHust GyHKIUU

y=logq(x? — 7x + 12)

«Jlorapudmuyeckue ypaBHeHHs»

I BapuanT

11 Bapuant

Pemnre ypaBHeHue:
1) log, (2x- 11)=2
2) log4(2x- 7):0;

10gl(3x+12)=- 1

>

3 e ;
4) log, (6- 4x)=2.
5) log;(x+5)=-3

6) logz(x? — 6x+ 17)=2

7) log 4 (3x +2):log3 (x+4)

8) log 0’3(- x? +5x+7):10g 0.3 (10x- 7)
9)log; x- 4log, x+3 =0
10) logx(x-2) +logy(x-3)=1

Pemnre ypaBHeHue:
1) log, (3x- 2)=3.
2) log, (4x-10)=2.
log, (2x +16)=-2

3) !
4) 10g5(3- 2x)=1;
5) log, (x- 4)=-3

2

6) logs (x? — 11x + 43)=2
7)10g2(4' x)=log2(1- 2x)

8) log ., (— x’ +4x+5):10g0'2 (-x- 31)
9)10g§x-610g3x+8 =0

10) 1n(x+4 )- ln(x- 3 ):ln8

Paznea 11 DiaeMeHThbI KOMOMHATOPUKH, CTATHCTHKH U TEOPUHN BEPOATHOCTEN

1.IIponomxkute onpenenenne «CiayyaitHoe cOOBITHE-ITO. ... .. IIpuBenure nmpumep.
2.IlpuBeaute mpuMep JOCTOBEPHOTO COOBITHSI.

3.ITpuBenure mpuMep HEBO3MOKHOTO COOBITHSI.

4 .Ilpomomkute onpenencHue «BeposSTHOCTh CTydailHOTO COOBITHUS-ITO. ..»
5.ChopmynupyiiTe mpaBUIO YMHOKEHHS BEPOSTHOCTEH.

6.ChopmynupyiTe mpaBuI0 YMHOKEHHUS BEPOSTHOCTEH.

7.Kak HaiiTu cpeqHee apuMeTHUECKOE YHCIOBOTO Psija.

8.Kak HaliTu MearaHy 4MCIOBOrO psija.

9.Kax Brruncsiercs pazmax 4YucJIOBOIO psja
10. 15151 yero HyXHBI TUArPaMMbLTPapUKH.

11.YTo u3yyaeT cTaTUCTHKA.

12.IIponomxkute onpenenenue «llepectaHoBKU-3TO....»
13. Ilponomxure onpenenenue «Pa3menienus-3to. ...»




14. Ilponomxure onpenenenne « CO4eTaHUI-3TO. ...»

Paznen 11 DjaeMeHTbl KOMOMHATOPUKH, CTATUCTHKHA U TEOPUH BEPOSITHOCTEH

1.IIponomxute onpeaenenne «CirydaitHoe COOBITHE-ITO. ..... [IpuBeauTe mpumep.
2.IlpuBenuTe MpuUMep JOCTOBEPHOTO COOBITHSI.

3.IIpuBeaure nmpuMep HEBO3MOKHOTO COOBITHS.

4 .Ilpopomxkute onpenencHue «BeposSTHOCTD CTy4ailHOTO COOBITUSA-ITO. .. »

5.ChopmynupyiTe MpaBUI0 YMHOKEHUS BEPOSTHOCTEH.
6.ChopmynupyiTe MpaBUIO YMHOXKEHHUS BEPOSTHOCTEH.
7.Kak Haiitu cpennee apudmMeTnyeckoe YUCIOBOTo psija.
8.Kak HaiiTu Meuany 4ucioBOTO psijia.

9.Kak Beruucisiercst pa3mMax 4uciIOBOTO psjia

1017151 yero Hy>KHBI AMArPaMMBbIL,TPaQHUKH.

11.YTo n3yyaeT cTaTUCTHKA.

12.ITponomxure onpenenenue «llepectaHoBKU-3TO....»
13. IIponoikure onpenenenune «PazmenieHusa-3ro....»
14. Ilponomxure onpenenenue « Co4eTaHus-3To. ... »

Bapuanr 1

Bapuanr 2

1.B ypue 12 onMHaKOBBIX IO pa3Mepam U
BECy LIAPOB, U3 KOTOPBIX 8 YEPHBIX 4 OelNbIX.
W3 ypHel n3BnekaroT oauH map. Kakosa
BEPOSTHOCTH TOTO, UTO U3BJIICUCHHBIN IIap
OKaxkeTcs OesbmM?

2.13 600 Haynauy B34TbIX aetanei 12
OKa3aJIMCh OPAaKOBAHHBIMH.

HaiiTi yactoty nosiBneHus: OpakoBaHHBIX
JieTanei.

3.Ha cknane umeercsa 50 neranei,
M3TOTOBIICHHBIX TpeMsi Opuragamu. U3 Hux
25 U3roToBieHO NepBoM, 15 — BTOpo# u 10 —
TpeTbel. HaliTu BepOsITHOCTH TOTO, YTO Ha
cOOpKyY MOCTYIHUJIA JIeTallb, U3TOTOBJICHHAS
BTOPOI WM TpeThel OpUraaoi.

4.B onHOM ypHE 4 O€NbIX U 8 YepHBIX MIaPOB,
B Apyroi — 3 Genbix 9 yepHbIx. U3 Kaxkaoi
YPHBI BBIHYJIU 110 mapy. HaiiTu BeposTHOCTD
TOT0, YTO 00a I1apa OKaKyTcsl OEIBIMU.

5.B cay4daitHOM sKCIEpUMEHTE
CUMMETPHYHYIO MOHETY OpocaroT
4yeThIpekbl. Haiinure BeposTHOCTh TOTO, YTO
opeJ He BbINaJeT HU pa3y.

1.B yemmnuonaTe Mo TUMHACTHKE y4acTBYIOT 50
crioprcMeHok: 24 u3 CIIA, 13 u3 Mekcuku,
octasibHble — K3 Kanansl. [lopsagok, B koTopom
BBICTYNAIOT TMMHACTKH, onpenensercs
xpebueM. Haiimure BeposATHOCTH TOTO, YTO
CIIOPTCMEHKA, BBICTYNAIOIAsl IEPBOM, OKAXKETCS
n3 Kanazpl.

2.B cpennem wu3 1400 camoBBIX HAacoCOB,
NOCTYNMBIIMX B MpoAaxy, 14 mnoaTekaror.
Haiinure BeposTHOCTH  TOrO, 4YTO  OJIUH
CIIy9aifHO BBIOPAHHBIN TSI KOHTPOJISI HACOC HE
MOJTEKAeT.

3.®Pabpuka BBIIyCKAaeT CyMKH. B cpenHeM Ha
190 xayecTBEHHBIX CYMOK MPUXOJUTCS BOCEMb
CYMOK CO CKpBITBIMH jaedektamu. Haiinure
BEPOSITHOCTh TOr0O, YTO KYIUIEHHas CyMKa
OKa)KeTCsl Ka4yeCTBEHHOW. Pe3ynbpTaT OKpyrimre
JI0 COTBIX.

4.B xapmane y Iletu Ob110 4 MOHETHI TIO PYOITIO
u 2 MOHeThl 1o 5 pyoOneit. [lers, He TsAms,
MEPEJIOKUIT KaKue-TO TPU MOHETHI B JApPYrou

kapmaH. Haiiqute BepoATHOCTb TOro, 4TO
nATHPYOJIeBbIE MOHETHI JIS)KaT B Pa3HBIX
KapMaHax.

5.B cnyyaifHOM OJKCHepUMEHTe OpocaioT TpHU
urpajgpHble Koctu. Haliaure BepoSTHOCTH TOrO,




YTO B CyYMM€ BbIMager 7 oO4koB. Pe3synbrar
OKPYIJIUTE 10 COTBIX.

Bapmuanr 1

Bapuanr 2

11meroTcs maHHBIE O pe3yibTarax
cAaud 9dK3aMeHa [0 MaTeMaTHKe
TPYIIIbI u3 20 CTYJAECHTOB:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.

[Ipoananu3upyiitTe u  TpeACTaBbTE
nH(GOpPMAIIMIO O pe3yibTaTax B BHUJE
JIMarpaMMBbl.

Ne 2[IpoBenn HECKOIBKO M3MEPEHMMH
Ciy4daitHOW BenuuuHbl:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiinure
cpenHee  apupMETUYECKOE  ITOTO
Habopa yucer.

Ne 3IIpoBenn HECKOIBKO HM3MEPEHMI
ciyyaiiHoi BenuuuHbl:19; 27; 24; 24;
28. Haitnure memamany sTtoro Habopa
YHUCEl.

Ne4 IIpoBenn HECKOIBKO HM3MEPEHMI
cinyyaiiHot BenmuuHbl: 1000;  1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haiigute Momy 3TOro
Habopa yucel.

Ne 532 9 gjger mnokaszarenu
pOXKIAEMOCTH JETEN B JEpeBHE:S; 4;
3; 6; 10; 9; 3; 3; 8. Haiimute cymmy
CPEIHEeTO apu(pMETUIECKOTO "
MeMaHbl 3TOro Habopa Juced.

Nel
I/IMGIOTCH JAHHBIC CpaBHI/ITeJILHOFO aHaJIn3a HUTOI'OB
BXOJHOTI'0 KOHTPOJISI 10 MATEMATHKE:

Vueb. ron | I'pynna | KauectBo | YcneBaemocTh
%
2021-2022 | 110 4,8 19
130 12,5 37,5
140 9 22,7
umozo 8,77 26,4
2022-2023 | 180 3.4 37,9
160 11,1 18,5
Umozo 7,25 28,2
[Ipoananu3upyiite M npeacTaBbTe HHGOPMAIUIO O
KaueCTBE U YCIIEBAEMOCTHU B BUJIC JUarpaMMBl.
2[IpoBennn  HECKOJBKO  HM3MEPEHUM  CIly4alHOM

Beanuuuel: 800; 2000; 1400; 1400; 900. Haiigute
cpenHee apuMEeTHUECKOE ITOTO Habopa YKcel.

Ne 3lIpoBenu HECKOJIBKO M3MEpPEHUN CiydailHON
BeanuuHbI:15; 22; 22; 10; 23; 16; 10; 17. Haigure
MeJMaHy 3TOro Habopa yucel.

Ne 4lIpoBenn HECKONBKO HW3MEPEHHUHN Cly4dallHON
BenmunHBL28; 20; 26; 20; 12; 26; 48; 32; 20. Haiigute
MOJly 3TOTO Habopa 4uces.

Ne S5Ckopocth 10 aBTOMOOWMIIEH, MPOE3KABIIUX YEpe3
nepekpécTok coctaBmia (km/4): 36; 40; 30; 58; 68; 37,
61; 53; 41; 36. Haiinute pa3HOCTH CpPEIHETO
apu(pMETHIECKOTO U MOJBI ATOTO HAOOpa YHCell.

mud.3adeT 1o yueOHOM TUCIUTUTHHE

3a 1 cemecTp Ha 6a3ze OCHOBHOTO 001Iero 00pa3oBaHUs

Bapuant I

2. IlpencraBpTe OOBIKHOBEHHYIO IPOOH

1552
1. Haitnure 3HaueHHE BhIpAKEHUS l: C—-
ec

b wpwa= > b=, c=06
éHpI/Ia 3 6,0 »0-

3

7

B BHJIC JICCATUYHON MEPUOTUIECCKOM TPOOH.

3. Yucno 0,000314 npeacraBbTe B CTaHAAPTHOM BH/IE.
4. Haitnure npousBenenue uncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTBHIO 10 ACCATHIX.




5. Onpenenure X, eciu 10g7 x=-2.

6. Pemure ypaBHenue: VX +2 =3 ;
7. Pemure ypaBuenue: 5* = 125;

log,5

+ log-0,2

.

g, logsT
9. Pemnte HepaBEHCTBO:
10.

Bapuant 11

1
1. Haiimure 3Hauenue BeIpaxkeHus 1: (a” — - )npu a = X b=

2. [IpencraBpTe OOBIKHOBEHHYIO IpOOb — B BHJIE IECATHYHON MEPUOUUECKOM ApoOH.

3. Yucno 0,0000271 mpencraBbTe B CTAHIAPTHOM BUJE.
4. Haitnure npousBenenne uncen a = 3,2 u b =0,02345202...c TOUHOCTHIO IO COTHIX.

logy(x-1)> 3;

4
7

5. Onpenenure X, eciu 10g3 x=-1.

6. Pemnre ypaBrenue: V12 +3x =2 ;
7. Pemmute ypaBHenue: 3* = §1;

Flog. 8
g. =7

9. Pemuinre HepaBEHCTBO:
10.

logs (5 2x)<1;

u
—5,0—1,6

3aJlaHue OTtBeTHI OTBeTHI banst
1BapuaHT 2BapuaHT
1 2.4; 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 104 2,71 -10°3; 1
4 1,3; 0,8; 1
5 1/49; 1/3; 1
6 7; 8 1
3
7 3; 4; 1
8 0. 4. 1
9 9;¥ ) (0;2,5) 1
10
OTmeTKa Yucio 62,1710, HE00X0AUMOE JIJIsl MOJYYEHHUSI OTMETKH
« 5» (OTIMYHO) 10
« 4» (xopoI1o) 9-8
« 3» (YIOBIIETBOPHUTEIIHHO) 7-6
« 2 « (HEeYIOBJIETBOPUTEILHO) MeHee 6




3ananus 1J151 NPOBeAeHUsI TPOMEKYTOYHOM aTTeCTALMH MO YU4eOHOM TUCHUILIUHE B (popMe
JK3aMeHa

3ananue 1 (mpakTH4ecKoe)
TekeT 3apanusi: BeIMoTHUTE 2K3aMEHAITMOHHYIO paboTy

1 BapuanT

1 B mauke 500 nmucroB 6ymaru ¢opmata A4. 3a Hememo B oduce pacxoayercs 1800 mucrTos.
Kakoe HanMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyITUTh B ouc Ha 6 Heenb?

2.AnanHacel crosT 85 py0. 3a mTyky. Kakoe MakCuMaabHOE YMCIIO aHAHACOB MOXXHO KYITUTH Ha
500 py0., ecnu ux nena cauzurces Ha 20%?

3.Mara3uH 3aKyImaeT BETOYHBIC TOPIIKH 1O onToBOMU IieHe 120 pyOuieii 3a mTyKy U MPOAAET C
Harenkoit 20%. Kakoe HanOompIee YMCI0 TAKUX TOPIIKOB MOYKHO KYIUTh B 3TOM MarasuHe Ha
1000 py©6mneii?

4. KiueHT Xo4eT apeHJ0BaTh aBTOMOOMIIb Ha 2 CYTOK JUIsl OE3JIKU NpOTsHKeHHOCThIO 400 kM. B
TabJlMle TPUBEICHbl XapaKTEPUCTUKU TPeX aBTOMOOWJIEH M CTOMMOCTh apeHsl. [lomumo
apeH/Ibl KJIMEHT 0053aH OIJIaTUTh TOILIMBO JUIsi aBTOMOOMIISI Ha BCIO Moe3/Ky. Llena au3zensHOro
toruiBa — 19 py0 3a mutp, 6en3uHa — 23 py0 3a auTp, raza— 16 py06 3a nmutp. Kakyro cymmy B
pyOJISIX 3aMJIaTUT KJIMEHT 3a apeHy U TOILIMBO, €CJIM BBIOCPET CaMblii ICIIEBHII BApHAHT?

AvtovioGu | Tonmmo |PACXATORS | Apentiaa
A HuzenbHoe | 5 3900
b bensun 11 3100
B las 15 3000

o . 1—4x __
5.Pemmre ypaBHeHHE 8—x=5.62 =32. 7logs(—2x—7) =3.
8.Ha Tapenke nexar oIMHAKOBbIE HA BUJ NUPOXKKHU: 4 ¢ MACOM, 8 C KalyCTOW U 3 C BHUILHEH.

[lets BBIOMpaeT Hayraj OIWH TUPOXKOK. Halimure BEpOSATHOCTH TOTO, YTO 3TOT MHUPOKOK
OKa)KETCS C BUILHEM.

9. Haiiqure 3HaYCHUE BBIPKCHHS logs0,2 +logg s4.
10. VYcraHOBHTE COOTBETCTBHE MEXKIYy HEPAaBEHCTBAMH M MHOXECTBAMH HX DCIICHUSMH.
HEPABEHCTBA

1 x—3
>0 <0
A) (x=2)(x=3)" p)3 >3 pylogsx>1 rjx—2
PEIIEHUS

1) H - 3} i e
2 X 2 3 x
2) ‘ = 4) : -
3 x 2 Bryers. ol

11.0cHoBaHuEM MUPAMUIBI SIBISETCS MPAMOYTOJIbHUK co ctopoHamu 3 u 5. Ee o0bem pasen 80.
Haliute BBICOTY 3TOUM MUpaMUBI.

12.AxBapuyM umeet (GopMy NpsAMOYTroJbHOrO napauienenuneaa ¢ pazmepamu 80 cm x 30 cm X
40 cm. CkonbKO JMTPOB cocTaBiisieT 00béM akBapuyma? B omnom autpe 1000 xyOGmueckux
CaHTHMETPOB.



1 2
5 x(t) = =t"+2
13.MarepuanpHasi TOYKa JBUKETCS MPAMOJIMHEHHO 10 3aKOHY 2 (roe x —

paccTossHME OT TOYKH OTCUeTa B MeETpax, /— BpeMs B CEKyHIaX, M3MEPCHHOEC C Hauaia
nevkeHws ). Haiiiure ee ckopocTh (B M/C) B MOMEHT BpeMeHH ¢ =4 C.

~ .
14 Pemvre HEpaBEHCTBO 5*—125 5% —125
1.5 a) Pemmre ypasrerme COS2X +3 sin(—x) —2 = 0.6) Vkasure koprn s1oro ypasHenws,

3n
[—; 315] .
MPUHAJJIEKAIINE OTPEIKY 2

2 BapHaHT

1. B mauke 500 nmuctoB 6ymaru ¢opmarta A4. 3a Henemto B oduce pacxoxyercs 1300 mucTos.
Kakoe HanMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyITUTh B ouc Ha 6 Heenb?

2. CrommocTh TIpoe3/1a B MapmipyTHOM Takcu coctaBiisier 20 py0. Kakoe nHanGosnbiee uucio
M0€3/I0K MOXHO OYJeT COBEPILIUTh B ’TOM MapUIpyTHOM Takcu Ha 150 py0., eciu 1eHa npoesaa
cHusurces Ha 10%?

3.Mara3uH 3aKymaer BETOYHbIC TOPIIKH 1O ONTOBOH IieHe 90 pyOuieli 3a MITyKy U MPOAAeT ¢
HareHkoi 15%. Kakoe Hanbosnbliiee YMCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
700 py0Gmeii?

4.CTpouTenbHBIN TOAPSATINK IIAHUPYET KynuTh 20 TOHH 0OJUIIOBOYHOTO KUPIUYA Y OJHOTO U3
TpE€X mocTaBIIMKOB. OauH Kuprnud BecUT SKr. Bo ckompko pyoOneit oOoiinércs Hambomee
JICIIEBBIM BAPUAHT MOKYIIKH ¢ Y4ETOM JOCTABKH?

IMocTaBmmk lena kupmuia | Croumocts, CrnenuajnbHble yCJI0BUS
m (py0.3a 1 mir.) |mocraBku (pyod.1) 8 y
A 19 3000 Her
JlocraBka OecruiatHasi, €Clid CyMMa
b 18 5000 3aka3a mpesbiinaet 50 000 pyoneit
B 16 6500 [Tpu 3aka3e ToBapa Ha CyMMY CBBIIIIE
50 000 pyGueii ckuaka Ha gocTaBky 50%

A o S+x _ o
5.HalinuTe KOpeHb ypaBHEHUS —32-x=2.43""=27. ;logs(—2—x) =2.
8. B smuke nexar oguHaKOBbIC HAa BUJI py4KHU: 1 KpacHas, 8 yepHbIX U 6 cuHuX. Bacst BeiOupaer
HayTaJ OJHY pyuKy. Haligure BEpOATHOCTB TOTO, YTO 3TA py4Ka OKaXKETCS CUHEH.

9.Haiisure 3HaUEHUE BBIPAKEHHS logg80 —logg1,25

10. YcTaHOBUTE COOTBETCTBUE MCKAY HCPAaBCHCTBAMU W MHOXCECTBAMU HUX PCHICHUAMMH.

—x x 1
HEPABEHCTBAA)10g:x >0 527" >2 gyT—7 =° i D
PELLEHUS

>0

| : i . 3) e s
) 0 1 X 1 X
2) > 4)— S——

X 0 bovers. ok

1
11.0cHOBaHUEM YETHIPEXYTONBHON MUPAMUIbI SABISAETCS MPAMOYTOJIBHUK CO CTOpoHamu 6 u 8.
Haiigure BbicoTy 3T0# nupamuabl, eciu e€ 00bEM paBeH 60.
12AkBapuym umeet (opMy MpsIMOYToJbHOIrO Hapaienenunena ¢ pasmepamu 80 cm x 40 cm
40 cm. Ckonpko JUTPOB cocTaBisieT 00béM akBapuyma? B omgnom sutpe 1000 kyOmueckux
CaHTHMETPOB.




x(1) = L)
13.MarepuanbHass TOYKA JBHXKETCS NPSIMOJIMHEMHO 10 3aKOHY 2 (rne x —
paccTosiHuE OT TOYKHM OTCUETa B METpax, f— BpEMs B CEKyHJax, M3MEPEHHOE C Hayaia
neuxkenust). Halinure ee ckopocTts (B M/C) B MOMEHT BpeMeHH =1 c.

N .
14.Pemvre HEpaBEHCTBO 3*—81 3*-9

2sin®x —cos(—x) — 1 =0 y
15.a) Pemute  ypaBHEHUe '0) Halimute BCce  KOpHH  3TOTO

%),
ypaBHEHUS, IPUHAJIEKAIINIE OTPEIKY [ "2

3 BapuaHT

1. B mauke 500 nuctoB Oymaru ¢opmara A4. 3a Hepemo B oduce pacxoxyercs 2300 nucTos.
Kakoe HanMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyIIUTb B opuc Ha 5 Heenb?

2. CrouMmocTh mpoes3aa B MaplIpyTHOM Takcu coctasiser 50 py6. Kakoe HanOosbliee yucio
M0€3/I0K MOXHO OYJeT COBEPILIUTh B ’TOM MapUIpyTHOM TakcH Ha 150 py0., eciu LeHa npoessaa
cHuzutcs Ha 10%?

3.Mara3uH 3aKynaeT LIBETOYHbIE TOPIIKK MO onToBoW 1eHe 90 pyOsei 3a WTYKy U MPOJAET ¢
HaneHkoi 25%. Kakoe Hanbosnbliiee YUCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
700 pyOmeii?

4.CTpOoUTENbHBIN MOAPATUUK IIAHUPYET KynUTh 20 TOHH 00JIMIIOBOYHOIO KMPIUYA Y OJTHOTO U3
TpE€Xx mnocraBIMKOB. OauH Kupnud BecuT 4 kr. Bo ckombko pyOneit oOoiinércs Haubomee
JICMEBBIM BAPUAHT MOKYIKH ¢ YIETOM JOCTABKH?

IMocTaBmmk lena xupmua | Croumocrs, CrnenuanbHble yCJI0BUS
m (py0.3a 1 mt.) |mocraBku (pyod.1) 8 y
A 19 3000 Her
B 18 5000 JlocraBka OecruiatHasi, €Clid CyMMa
3akasa npesbimaet 50 000 pyoueit
B 16 6500 [Ipm 3akaze TOBapa Ha CyMMy CBBIIIIe .
50 000 py6ueii ckuaka Ha gocTaBky 50%

/ . 1—4x __ .
5.Haiinute KOpeHb ypaBHEHUS 16 —dx=2. 6.2 =32. 7. 10g2 ()C - 3) = 0.
8. B smuke sexaT oJuHaKOBbIE Ha BUJI pyUYKu: 1 kpacHasi, 8 yepHbIX U 6 cuHux. Bacs BeiOupaer

HayTraJ OAHY pyuky. Haliute BepoITHOCTb TOTO, UTO 3Ta pydKa OKaXKETCs YUepHOU

9.HaiinuTe 3HaueHHE BBIpAXKEHUS logs0,2 + 10g0,54‘
10.KaxxqoMy M3 4eTHIpEX HEPABEHCTB B JICBOM CTOJIOIE COOTBETCTBYET OJIHO M3 PEIICHUN W3
MPaBOrO CTOJIONA. YCTaHOBHTE COOTBETCTBHE MEXAYy HEPABEHCTBAMH M MHOMKECTBAMH UX

PELICHUSIMH. HEPABEHCTBA
1 x—3
>0 —x+3 - 0

A G—2)(x—3) B3 >3 pyloggx>1 nx—2 =
PEIHNEHUA

Y > X 3y g g

2) ‘ - 4y - -

3 x 2 3 v

11.0cHOBaHUEM MUPAMHUIBI SABISIETCS MPSIMOYTOIBHUK co cTopoHamu 4 u 5. Ee o0bem pasen §0.
Haitnure BBICOTY 3TOM MUpaMuUIbI.




12.AxBapuyM umeet (HopMy NpsSMOYTOJIBHOTO Mapajuienenunena ¢ pazmepamu 50 cm x 30 cm X
40 cm. CKOJBKO JUTPOB cocTaBisieT o0béM akBapuyma? B omHom murpe 1000 xyOmueckux
CaHTHMETPOB.

1
2
x(t)==t"—t+14
13. MarepuasibHasl TOUYKa JBUXKETCS NPSIMOJIMHEWHO IO 3aKOHY 2 (rme x —
PacCCTOAHNE OT TOYKH OTCUHCTA B MCETpaAX, t— BpeMs B CCKyHAax, HM3MCPCHHOC C Haydaja

newkenns). Haiiaute ee ckopocTs (B M/C) B MOMEHT BpeMeHu [ = 3e.

NS .
14.Pemnte HEpaBEHCTBO 5¥—125 5% =25
15.a) Pemure ypasuenune €05 2x+3sin(—x) —2= 0-6) VKakuTe KOPHH STOTO YpaBHEHHS,

3
;;33‘5].

IpUHAJISKAIINE OTPE3KY

4 BapuaHT

1.B nauxe 500 nmuctoB Oymaru ¢opmara A4. 3a Henemo B oduce pacxonyercs 1600 iucTos.
Kakoe HanMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyIIUTb B opuc Ha 6 Heenb?

2.Ananacsel crosT 95 py06. 3a mTyky. Kakoe MakcumManbHOE YMCIO aHAaHACOB MOXXHO KYIIUTH Ha
500 py0., ecnu ux nena cuuzutcs Ha 20%?

3.Mara3uH 3aKkynaeT 1IBETOYHbIE TOPLIKK MO onToBOM 1eHe 120 pyOueil 3a MTyKy U MPOJAeT ¢
HaneHkol 20%. Kakoe HanOombIee YMCI0 TAKUX TOPIIKOB MOKHO KYIUTh B 3TOM MarasuHe Ha
1000 py6ueii?

4. KnueHT XxoueT apeHJ0BaTh aBTOMOOWIIb Ha 2 CYTOK JJIsl TOE3AKH MpoTsbkeHHOCThio 400 kM. B
Tab/IMIe TPUBEIECHbl XapaKTEPUCTUKU TPEX aBTOMOOMJIEH M CTOMMOCTh apeHisl. [lomumo
apeH/1bl KJIMEeHT 0053aH OIJIaTUTh TOILIMBO JUIsi aBTOMOOMJIS Ha BCO Moe3/Ky. Llena auszenbHOro
ToriBa — 19 py0 3a mutp, 6eHzuHa — 23 py0 3a nuTp, raza— 16 py6 3a mutp. Kakyro cymmy B
pyOJISIX 3alIaTUT KIMEHT 32 apeHay U TOIUIMBO, €CJIM BEIOEPET caMblil IeIIeBblid BaprHaHT?

Pacxon TorumBa | ApeHiHas Tiata
ABTOMOOWITH | TOTTHBO (1 ma 100 (py6. 3a 1
KM) CYTKH)
A HwuzenpHoe | 5 3900
b benzun 11 3100
B l'as 15 3000

e - 1—4x __ .
5.Pemite ypaBHeHHE 8—x=35.62 =32. 5logs(—2x—7) =3.
8.Ha Ttapenke yexxar 0JlMHAKOBBIE HAa BUJI MUPOKKHU: 4 ¢ MACOM, 8 C KamyCTOM U 3 C BHIIIHEH.

Ilets BBI6I/IpaeT HayraJl OIWH IIHPOKOK. Haﬁ,ﬂHTe BCPOATHOCTL TOI'0, YTO OTOT IIHUPOIKOK
OKaXXETCsA C MSACOM.

9.Haifyue 3nauenue phipasenns 108880 —1ogg1,25
10. YcraHoBUTE COOTBETCTBHE MEXIy HEPABCHCTBAMH W MHOXECTBAMH WX DEIICHHSIMH.

1
X
. F 9 ——>0
HEPABEHCTBA Aylog, x>0 527" >2 pgyx—1 ryx(x—1)
PELITEHUS



1) i g 3) 0= >

el ';i_- 4) ! { >

1 ] I
11.0cHOBaHuEM YETHIPEXYTOJIBHOW NMUPaMU/IbI SBISIETCS NMPSAMOYTOJIbHUK CO CTOpOHamMH 6 u 5.
Haiimute BbICOTY ATOM MupaMu/ibl, eciiu e€ 00béM paBeH 80.
12AkBapuym umeet hopMy MpsIMOYTOJIBHOTO Mapaiienenunena ¢ pasmepamu 80 cm x 30 cm X
60 cm. CkoJBKO JHTPOB coCTaBisieT o0bEM akBapuyma? B omnom mutpe 1000 kyOmueckmx
CaHTHMETPOB.

1
2
x(t)==t"—t+14
13. MatepuanbHasi TOYKa JABMKETCS PSIMOIUHEHHO TI0 3aKOHY 2 (rme x —
paccTosiH€ OT TOYKM OTCYEeTa B MeTpax, t— BpeMs B CEKyHAaX, M3MEPEHHOE C Hauaia
newkenns). Haiiaute ee ckopocTs (B M/C) B MOMEHT BpeMeHu [ = 3e.
1 1
X < x :
14.PemmTe HepaBenctBo 3° — 81 3 —9

.2 o
15.a) Pemite  ypaBHEHHE 2sin”x —cos(—x) —1 = 0'6) Haiimute Bce KOpHH  3TOrO

. ]
ypaBHEHUS, IPUHAJJICKAIINE OTPE3KY { "2

5 BapuaHT

.1.B mauke 500 nmuctoB Oymaru ¢opmata A4. 3a Hemenmo B oduce pacxoayercs 1800 iucTos.
Kakoe HaumeHbIlIee KOIMYECTBO Mayek OyMaru Hy>KHO KynHTh B oduc Ha 6 HeHenb?

2.AHaHacsel cTost 85 py0. 3a mryky. Kakoe MakcMManbHOE YHCIIO aHAHACOB MOXKHO KYIHTH Ha
500 py0., ecnu ux nena cuuzutcs Ha 20%?

3.Mara3uH 3aKynaeTr IBETOYHBIC TOPIIKH MO0 ONTOBOU 1ieHe 120 pyOreii 3a mTyKy U MPOAAET C
HareHkoit 20%. Kakoe Hanbosnbliiee YUCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
1000 py0uteii?

4. KnueHT Xxo4eT apeHJ0BaTh aBTOMOOMIIb Ha 2 CYTOK JIJIsl TTOE3KH MPOTskeHHOCThIo 400 kM. B
TaOJMIe TPUBEJCHBI XapaKTEPUCTUKU TpPEX aBTOMOOWIEH W CTOMMOCTH apeHnisl. Ilomumo
apeH[Ibl KIIMEeHT 00s13aH OIUIaTUTh TOILTUBO JJIsi aBTOMOOWIIS Ha BCIO moe3aKy. LleHa auzensHoOro
TorBa — 19 py0 3a nutp, 6enzuna — 23 py0 3a nutp, raza— 16 py6 3a nutp. Kakyio cymmy B
pyOJISIX 3alIaTUT KJIMEHT 32 apeHay U TOIUIMBO, €CJIM BBIOEPET caMblil JIeNIeBblid BapHaHT?

ABTOMOOWITH | TOTTHBO Pac}((gizolré)%ﬂii) Ape&@%ﬁi:?a:;mn)
A JuzenbHoe | 5 3900
b benzun 11 3100
B las 15 3000

o T—dx _
5.Pemrure ypaBHeHHE 8—x=>3. 6.2 T =32 7logs(—2x—7) =3.

8.Ha Tapenke nexaT oAMHAKOBBIE HA BUJ MUPOXKKHU: 4 ¢ MICOM, 8 C KalyCTOM W 3 C BHUILHEH.
[lerst BbIOMpaeT Hayraj oOAWH NHPOXOK. Haiimure BEpOATHOCTH TOTO, YTO ATOT MUPOXKOK
OKa)KETCs C BUILHEH.

9.HaiinuTe 3HaUeHNE BBIPAKCHUS logs0,2 + 10g0,54'
10. VYcraHoBHTE COOTBETCTBHE MEXKIYy HEPAaBEHCTBAMH W MHOKECTBAMH HX PEHICHHUSIMHU.
HEPABEHCTBA



1)

2}

1 x—3
>0 ,_ <0
A G=2)(x=3)7 53T >3 pllogyx>1 pyx 2
PEINIEHM
. P 3) E—
2 X 2 3 x
3 3 D= S

11.0cHOBaHuEM MUpaMU[BI SBISIETCS MPSIMOYTOJIBHUK cO cTopoHamu 3 U 5. Ee 06bem pasen 80.

Haitgure BBICOTY 3TOM MUpaMuUIbI.

12.AxBapuyMm umeeT popMy MpsIMOYroJbHOTO Mapajuienenumneaa ¢ pasmepamu 80 cm x 30 cm x
40 cm. CKOJBKO JUTPOB COCTaBlsieT 00bEéM akBapuyma? B omrom smrpe 1000 kyOmueckmx

CaAHTHUMCTPOB.

x(t) =

13.MarepuasibHasi TOYKa JBHXKETCS MPSIMOJMHEHHO 10 3aKOHY
paccTosiHuE OT TOYKM OTCUETa B METpax, f— BpeMs B CEKyHJIax, M3MEPEHHOE C Hayaia
nBukenust). Haiinure ee ckopocTs (B M/C) B MOMEHT BpeMeHHU ¢ =4 c.

14 Pemnte nepasencteo 0 — 125 T 5v 25

15
=t~ +2
2 (roe x —

1.5 a) Pemure ypanenue €08 2x+3sin(—x) —2= 0.6) Viasure KOPHHM 3TOTO YpaBHEHMS,

MPUHAJIEKAITUE OTPE3KY [

3n
2

[Tpunoxxenue
Koaudukatop (NpUMepHbIi nepeyeHb) OLeHOYHbIX CPEACTB AN OLLEHKM 3HAHUI, YMEHUN U YPOBHS

cdOPMUPOBAHHOCTN KOMIETEHLMMN

—;315].

poiieBas urpa

o0ydJaromuxcsi U MpernojaBaTelis Mo
yOpaBJICHUEM  MpernojaBaTens ¢
LENbI0  pelIeHuss  y4eOHBIX |
npo¢eCcCUOHATTLHO-OPUEHTHPOBAHHBIX
3a/1a4 myTeM UTPOBOTO
MOJICTTUPOBAHUS peanbHOU

Ne n/n Tun oyenounozo | Kpamkas xapaxmepucmuxa | [Ipedcmasnenue
Koo cpeocmaa OYEHOYHO20 CpedCcmeda OYEHOUHO20
OYEHOUHO cpedcmsa 6 ponoe
20

cpedcmea

1. HenoBas w/umu | CoBMecTHas JeATEeNbHOCTh rpymmbl | Tema (mpoGiema),

KOHLIEILHUS, POJIU U
0K JaeMBIN
pe3yabTaT




npoOieMHON cutyaruu. [lo3Bossier
OLICHMBAaTh YMEHHE aHaTU3UPOBATH U
peuiaTtb TUITNYHBIC
npodeccuoHaNbHbIC 3a/1a41

Pa3zHoypoBHEBBI
e yueOHbIe
3a/1a4u U
3aJaHus

Paznnuarot 3amaun ¥ 3a1aHU:

a) PenpoyKTUBHOTO YPOBHS,
MTO3BOJISIONINE OLICHUBATh "
JIMarHOCTHUPOBATh 3HaHUE
(dakTuueckoro marepuana (06azoBbie
MOHATHUS, aJNTOPUTMbI, (aKThI) U
YMEHHE TPaBHIBHO  HCIOJIH30BAThH
CiellMalbHble TEPMUHBI M MOHATHS,
y3HaBaHWE OOBEKTOB W3y4YeHHsS B
paMKax  ONpeNe]€HHOro  pasjelna
JVCIUTUTAHBL,

0)  PEKOHCTPYKTHBHOTO  YPOBHS,
MTO3BOJISIONINE OLIEHUBATh u
JIMarHOCTHUPOBATh yMEHUs
CHHTE3UPOBATh, aHATM3UPOBATh,
000011aTh (hakTHIeCKUi u
TEOPETHYECKUI Marepual c
(bopMynarpoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJICHUEM NPHYUHHO-
CJICZICTBEHHBIX CBS3€i;

B) TBOPYECKOTO YPOBHH,
M03BOJISIOIINE OLIEHUBATh u
JMarHOCTHPOBATH YMEHUS,
UHTETPUPOBATh 3HAHUSA PA3IMYHBIX
olOacTeid, apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3pEHUS

Komimiekr
Pa3sHOYPOBHEBBIX
3a/J1a4 U 3aIaHui

nud.3a4er

CpenctBo IPOBEPKU yMeHUI
NPUMEHATH TOJyYeHHbIE 3HAHUA IS
peleHns 3a1a4 ONpPEeeICHHOTO THIIA
10 TEME MJIH Pa3eiry

Kommnekr
KOHTPOJIBHBIX
3aJIaHui o
BapuaHTaM

Pedepar

[IpoaykT camocTOATENbHONH paboTHI
CTYIEHTa, TMPEACTABIAIOMUNA Cc000i
KpaTKO€ H3JI0)KEHUE B MHCHbMEHHOM
BUAEC  IIOJYYEHHBIX  PE3YJbTATOB
TEOPETUYECKOTO aHaiau3a
ONPEACIIEHHON TEMBI, TIJE€ aBTOp
pacKpbIBaeT  CyTh HCCIIeayeMON
npoOJiieMbl, TPUBOAUT  Pa3TUYHBIC
TOYKU 3pPEHHUA, a TakKe COOCTBEHHBIC
B3IVISIAbI HA HEE.

Tewmsl pedepaTon

Hoxknan,
cooO1ienue

[IpoaykT camocTOATENbHONH paboThHI
CTYIEHTa, TMPEACTABIAIOMUNA Cc000it
myoJIMIHOE BBICTYIUICHHE o
MPEICTABICHUIO MOJTYy4YEHHBIX
pPEe3yJbTAaTOB PELICHUS ONPEACICHHON
TEMBIL.

TeMBI  IOKIIAHOB,
co0OLIEHHn T

Tect

CpencTtBo KOHTpPOJIA, HAMpaBIICHHOE
Ha TPOBEPKY YPOBHS  OCBOEHHUS

Donn TECTOBBIX
3aJaHul




KOHTPOJIMPYEMOI'O TEOPETHUECKOTO U

MPaKTHYECKOTO Marepuana o
IUIAKTUIESCKUM eINHUIIaM
JMCIUTLTHHBI WITN
poeCCHOHATLHOTO MOTYJISI.
Cucrema CTaH/IapTU3UPOBAHHBIX
3aJaHuH, TIO3BOJISIONIAS
aBTOMAaTU3UPOBATH npoueaypy

U3MEPEHMS YPOBHS 3HAHMM U yMEHUH
00yYaIOIINXCS

[IpakTuueckue | OTo 3a1aHus, C TOMOIIBIO KOTOPBIX Yy | Bunsr:
paboThI ydammxcs bopmupyroTcs u | HaOmo1eHue,
(mpakTHUECKOE | pa3BHBAIOTCS NpaBUIbHBIE | U3MEPEHHE, OIIBIT,
3aJjaHue) MIPAaKTUYEeCKHE IeHCTBUS. KOHCTPYHPOBaHHE
W JAp. 3aJaHus JIs
MPAKTUYECKUX
paboT
Habmonenue | UuctpymenT coopa undopmanuu amis | Llens, 00BEKTHI
yCTaHOBJICHUS (DaKTOB HaOIIOICHUS,
oOpaszer| nucTa s
(ukcupoBaHus
pe3yabTaToOB
HaOJIIOJEHUS
OK3aMeH Bxuttouaet B ce0s nepedeHb BONPOCOB | KOMIIOHOBKA

mo Y]

BapHAHTOB, OMJICTHI




