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1. O0mas xapakTepucTUKa pado4eil mporpaMmMbl 00111€00pa30BaTEIbHOI
TUCUMILTHHBI

1.1 MecTo AUCHMILIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ILHOM POrpaMMbl
CIl1O

OOs3atenpHas yuyeOHas IUCHUIUIMHA MaremaTuka SBISETCS 00s3aTelIbHOM
4acThlo 001Ie00pa3oBaTeNbHOTO IHKJIa oOpa3oBaTtenbHOl mnporpammbl  CIIO B
cootBeTcTBUU ¢ DPI'OC mo cnemmanpHocT 19.02.15 buOTEXHOJOrHMS MOHUILEBOI
MIPOMBIIIJIEHHOCTH, CPOK 00ydeHus — 3 rona 10 mecsiies.

1.2. lean u muIaHupyeMble pe3yJibTaThl 0CBOCHM S AU CIUTIIUHBI

Ieau n3yyeHus: TUCUMUIUIMHBI MaTteMaTuka:

- (hopmupoBaHHE MEHTPATHLHBIX MAaTEMAaTHUYECKHX MOHATHH (YWCIIO0, BEIWYHMHA,
reoMeTpudeckas (urypa, rmepeMeHHas, BEPOSATHOCTb, (QYHKIIHsS), 00ECIICUYNBAIOIINX
IIPEEMCTBEHHOCTh U NEPCIICKTUBHOCTD MaTEMaTUIECKOTO oOpa3oBaHHUs
oOyyJarommxcs;

- ToABEACHUE OO0Yy4YalOIMXCAd Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKH U OKPYKAIOLIETO MUPA, IOHUMAaHUE MAaTEMATUKHU KaK YaCTH
oO0I1el KyIbTYPhI YEJIOBEUECTBA;

- pa3BUTHE HMHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW 0Oydaroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEAOBATENBCKUX YMEHUN, KPUTUYHOCTH MBIIICHUS,
MHTEpeca K U3YUEHUIO MaTeMaTHKH;

- (dopmupoBanre (HYHKIIMOHAILHOH MaTEeMaTHYECKOW TPAMOTHOCTH: YMCHHS
pacrno3HaBaTh MAaTEMATUYECKUE ACIEKThl B PEAJIbHBIX >KM3HEHHBIX CUTYaLMSIX U MPU
M3YyYEHUU JPYTUX JUACIUIUIAH, TPOSIBICHUS 3aBUCHUMOCTEd M 3aKOHOMEPHOCTEW,
bopMyIHpOBaTh MX HA S3bIKE MATEMATHKU W CO3/laBaTh MaTEMaTUYECKHUE MOJEIH,
IIPUMEHATh OCBOCHHBIM MaTEeMaTUYECKHWW amnmapar Uil pPELIeHUs IPAKTHUKO-
OPUEHTUPOBAHHBIX 3aj1ad4, 3a1a4 npodeccruoHanbHON NEATEINBbHOCTH,
VHTEPIPETUPOBATH U OLICHUBATH IIOJIyUYEHHBIE PE3YJIbTAThI.

Jlns peuieHus 3a7a4 U JOCTHKEHUS LENEeld U3YUYEHHUS TUCLHUIUIMHBI B CUCTEME
cpenHero mpodeccHoHanbHOTO 00pa3oBaHWsA, B TMPUMEpPHON paboyeil mporpamme
BBIICIICHO OCHOBHOE U TIPO(heCCHOHATFHO OPUEHTUPOBAHHOE COICpIKAHUE.

B ocHoBHOE conepikaHue BKIIIOYEHBI BCE COJEp)KATENbHBIC JIMHUU, KOTOPHIE
mpemyiararoTcs Ui 00s3aTenbHOTO M3y4eHHs (enepasbHOW  00pa3oBaTeIbHON
porpamMmoit cpeaHero obmero oopazoanus mo Maremaruke (0a30BbI YPOBEHB ).

Ilnanupyembie pe3y/ibTaThl 0CBOCHUS 0011e00pa30BaTeIbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe
3HaYEHUE TUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07, IIK 3.2.



Tabnuma 1. [Inanupyembie pe3yabTaThl OCBOCHUS AUCIUILITNHBI

Kon n Ymenns 3Hanus IpakTHyeckuii ONbIT
HanMeHOBaHHe
(popmupyembix
KOMIIeTeH M
OK 01, OK 02, | - omepupoBaTh MOHATHSAMH: CTEICHb | - CTENEHb 4YHCHa, JorapudM | - BIaJCHHE METOJaMHU
OK 03, OK 04, | yucna, morapudM 4dmcIa, yYMEHHE | YHCIa; JI0KA3aTEIbCTB,
OK 05, OK 07, | BBINIONHATH BEIYMCIICHHE 3HAYCHHUN | - pauMOHANbHBIE, | AITOPUTMAaMU  PELICHUS
IK 3.2. U TpeoOpazoBaHUs BBIPAKEHHH CO | HppaldOHANBHBIC, 3az1ay; HAaBBIKOM
CTETICHSIMHU u norapupmMamMu, | OKazaTesbHbIE, CTeTeHHbIe, | (hopMyTupoBaTh
npeoOpa3oBaHUS IpoOHO- | Jorapudmuydeckue, OTIPEICIICHNs], AKCHOMBI
PAIMOHAIBHBIX BBIPAXKCHUH TPUTOHOMETPHUYCCKHE YPABHEHHS | © TEOPEMBI, MPUMEHSITH
- OTIepUPOBATH MOHATUSIMH: | U HEPABEHCTBA, HX CUCTEMBI; uX, TIPOBOTUTH
palMoHaNbHbBIe,  UppalMOHAJIbHBIE, | - GbyHKIUsA, HeTpepbIBHAs | J0Ka3aTelbHbIe
MOKa3aTeIbHbIE, CTCTeHHBIC, | QYyHKIHS, MIPOU3BOJIHAS, | pacCyKIIeHUsI B XOJe
norapuhMUIECcKue, mepBooOpa3Has, ONpEACICHHBIN | PemIeHHs 3a1ad

TPUTOHOMETPUYECKHE YpPAaBHEHHA U
HEpPaBEHCTBA, HX CHCTEMBbI
- ONEpUPOBATH MOHATUAMU: (QYHKITHS,

HeTpepbIBHAS ¢byHKIMA,
MIPOU3BOAHAS, nepBooOpasHasi,
OINIPEZICTICHHBI MHTErpajl; yMEHHe
HaXOJHUTh MIPOU3BO/IHBIE
AJIEMEHTAPHBIX (DYHKUUHA, HUCIOJIB3YS
CIIPaBOYHBIE MaTepHabl;
UCCIIEIOBaTh B MPOCTEHIINX CIIydasx
GbyHKIMN Ha MOHOTOHHOCTb,
HAXOAUTh HauboJbIINe

U HauMEHbIINE 3Ha4eHUs (QyHKUuii;
CTPOUTH TpadyKM MHOTOYJICHOB C

HCTIOJIH30BAHUEM ammapara
MaTeMaTHIeCKOTO aHaIIN3a;
TIPUMEHSATh MIPOU3BOIHYIO npu
permeHnH 3amaq
Ha [JIBWKCHHUE, peIllaTh MPaKTHKO-
OpPUCHTHUPOBAHHBIC 3a1a4n

Ha HauOoJbLIME ¥ HaMMEHbIINE
3HAUYCHUs, HA HAXOXKICHUE MYTH,
CKOPOCTH M YCKOPEHUS

- OIIepUpPOBAThH MOHSATHAMH:
pammoHansHas ¢$byHKIHA,
nokasarenpHas (QyHKIHs, CTEleHHas
GbyHKOAA, noraprupMuIecKas
GbyHKUu, TPUTOHOMETPUYECKHUE
¢bynkuun,  oOparHble  (YHKIHH;
YMEHHE CTPOUTH TpadMKU U3YUSHHBIX
(GyHKUMHA, HCMONIB30BaTh Tpaduku
OpM  H3yYEHWH  MpPOLECCOB U
3aBUCHMOCTEH, TPU pEIISHUH 33j1a4
W3 JIpYruX Y4eOHBIX IPEIMETOB U
3aj1a4 U3 PeabHOW )KU3HH; BBIPAXKATh
bopMynaMH  3aBUCHMOCTH  MEXIY
BEJINYMHAMHU

- peliaTh TEKCTOBBIC 3allayd Pa3HbBIX
THIIOB (B TOM 4YHCII€ Ha IPOLEHTEHL,
JI0JIA ¥ 4acTH, Ha JBIDKEHHE, padoTy,
CTOMMOCTbH TOBapOB M YCIYT, HAJIOTH,
3ajayn  u3 o0nacTu  yrpaBieHHs
JTHYHBIMH " CeMeHHBIMU
(uHaHCaMU); COCTaBIIATh
BBIPA)KCHHUSI, YPABHEHHUSI, HEPABEHCTBA
W MX CHUCTEMBI 10 YCJIOBHMIO 3aJlauu,

UHTErpajl; yMeHHe HaXOAUTh
- panuoHambHas  (QYHKOWA,

MoKa3aTeabHas byHKIMS,
CTeTIeHHAs GbyHKIHA,
norapupmMuIeckas (hyHKTIHA,

TPUTOHOMETPHUECKHE (PYHKIHH,
oOpaTHble HYHKIHH;
- cpeaHee  apupMETHYECKOE,

MCIuaHa, HanOoJIbIIIEe u
HauMCHbIICC 3HAYCHU, pa3Max,
JAUCTiepcus, CTaHJApTHOC

OTKJIOHEHHE YHCIIOBOTO Habopa;
- CITy4ailHbI ONBIT U CIIydaifHOE
coOrITHE, BEPOSTHOCTH
CITy9aifHOTO COOBITHS,

- TOYKa, TMpsMas, IIOCKOCTb,
MIPOCTPAHCTBO, JIBYTpaHHBIN
yroi, CKpEIIMBAIOIIHecs
npsMble,  TapajuIeIbHOCTh |
MEePIEHANKYJISIPHOCTD MTPSIMBIX

U TUIOCKOCTEH, Yrol MEexIy
MIPSMBIMH, YTOJI MEXITy TIPSIMOI

W IUIOCKOCTBIO, YIod MEXIY
IUTIOCKOCTSIMH, ~ PacCTOSIHUE  OT
TOYKH

0  TJIOCKOCTH,  PacCTOSIHHUE
MEXAYy NPSMBIMH, pPacCTOSHHE
MEKAY IIOCKOCTSAMH;

- MHOTOTPaHHHK, CeueHne
MHOTOTpaHHUKA, KyO,
napasuIeIeTuIe], pu3Ma,
MUpaMUa, ¢durypa u
MTOBEPXHOCTh BpaIllCHUs,

MUIHHAD, KOHyC, miap, cdepa,
ceueHuss (GUTYpbl  BpalleHus,
TUTOCKOCTD, Kacaromiasics cepsl,
WIMHAPa, KOHyca, IUIONIa/b
MTOBEPXHOCTH TTHPaMUIEL,
NpU3MBI, KOHyca, IMIHHIpA,
wiomans cepsl, odbeM KyOa,
TPSAMOYTOIBHOTO

napajuieiienunena, THPaMUIbI,
MpU3MBI, [HIMHAPA, KOHYyCa,

miapa;
- JBWXKEHHE B IIPOCTPAHCTBE,
110J00HBIE ¢urypst B




HCCIICA0BATh IOJYUCHHOC PEHICHUE U

OLICHUBATb IPaBIONOA00HOCTD
pe3yJIbTaToB

- OINEpUPOBATH MOHATHUSMH: CpelHee
apugmeTHIecKoe, MeMaHa,
HaunOoblIee u HavMeHbLIee
3HAUCHWs,  pa3Max,  JHUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; YMEHHUE W3BIICKATD,

HMHTEPIIPETUPOBATH uHpopmanuio,
MPEACTaBICHHYI0 B TabiuIax, Ha
JIuarpammax, rpadukax,
OTPaXKAIOIIyI0 CBOWCTBA peaJIbHBIX
MIPOLIECCOB U SIBJICHUIT; MPECTaBIISATH
UH(POPMALIMIO C MTOMOIIBIO TaOIHIl U

Juarpamm; HCCIIEA0BATh
CTaTUCTUYECKUE JaHHEIC, B TOM YHCIIE
C NPUMEHEHHEM rpadudecKux

METOJIOB U JJIEKTPOHHBIX CPEJICTB
- YMeHHE OnepupoBaTh HOHITHUSIMH:
CIly4JaiHbIi OIBIT
U cilydaifHoe CcOOBITHE, BEPOSITHOCTD
CIly4aHOTO  COOBITHS; yMeHHe
BBIYHUCIISTH BEPOSITHOCTD c
HCIIOJIb30BAHUEM rpaduueckux
METOJ0B;,  HPUMEHATH  (OPMYJIBI
CIIOKEHUS u YMHOKEHUS
BEPOSTHOCTEH, KOMOHMHATOpHbIE
GdakTbl U (GOpPMYJBl NPH pPELICHHN
3aja4y;  OLEHUBATb  BEPOSITHOCTH
peasbHBIX  COOBITHI;  3HAKOMCTBO
co CITy4aWHBIMH BEJINYNHAMY,
yMeHHe MIPUBOJIHUTH TIPUMEPHI
MIPOSIBJICHNUS 3aKOHA OOJIBIINX YHCET B
MIPUPOIHBIX

1 OOIECTBEHHBIX SBICHUAX

- YMeHHE OnepHpoBaTh HOHITUSIMHU:

TOUKa, npsimas, IIJIOCKOCTb,
IPOCTPAHCTBO, JABYIPaHHBIM  yrod,
CKpelIMBaroIIyecs psMBle,
NapajuiebHOCTh u
MEPIEHANKYIIPHOCTb IPSIMBIX
U IUIOCKOCTEH,  yroix  MExIy

OPSAMBIMH, YrOJl MEXAy UIpsSMOH
W IUIOCKOCTBIO,  yroJl  MEXIy
IUIOCKOCTSAMH, PACCTOSHHE OT TOYKH
J0 IUIOCKOCTH, PAacCTOSIHHE MEXIy
MIPSMBIMH, paccrosiHHe MEXIY
IUIOCKOCTAMH; YMEHHE HCIOJIb30BaTh
Opyd  pEUIeHHH 3a/ad H3yuYeHHbIE
(dakThl W TEOpeMbl IUIAHUMETPHUH;
yMeHHe OLICHUBATh pa3mepsl
00BEKTOB OKPYKAIOIIEro MUpa

- OIIepUpPOBAThH TOHATHSMHU:
MHOT'OTPaHHUK, ceyeHHe
MHOTOTpaHHHKA, KyO,
napajuiesienuIes, pu3Ma, nupaMua,
¢urypa M IOBEPXHOCTb BpAaLICHHU,
OWIMHAP, KOHyc, Imap, cdepa,

ceyeHHs ¢buryps BpAILEHNUS,
IUIOCKOCTh,  Kacaromascsi  cdepsl,
LUJIMHpa, KOHYcCa, Ioa/Ib

IMOBEPXHOCTHU TMHUPpaAMUIbI, TIPU3MBI,

IIPOCTPAHCTBE;

- MPAMOYTOJIbHAs cucTeMa
KOOPAMHAT, KOOPAMHATBI TOYKH,
BEKTOp, KOOpPJMHATHI BEKTOPA,
CKAJIIPHOE IIPOM3BEACHUE, YIOI
MEXTY BEKTOpamy, cymma
BEKTOPOB, NIPOU3BEACHUE
BEKTOpa Ha YUCJIO;




KOHyca, LWINHAPA, IUIOMAAb Chepsl,
00BeM KyOa, MIPSIMOYTOJIBHOTO
napajuiesenuiena, UPaMHbIL,
NPU3MBI, LUIMHIpPA, KOHYycCa, IIapa;
yMeHHE M300pakaTh MHOTOTPaHHHUKH
u IMMOBEPXHOCTHU BpalicHus, ux
CeYeHUsi OT pPYKH, C IOMOIIBIO

YEPTEKHBIX HHCTPYMEHTOB u
JNEKTPOHHBIX  CPEICTB;  yMEHHUE
pacrio3HaBaTh CHMMETPHIO B

MPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
MIPaBHJIbHBIE MHOTOT PAHHUKH

- OIIepUPOBATh HOHATHAMHU:
JBIKEHHE

B IIPOCTPAHCTBE, OA00HBIE PUTYPHI B
IPOCTPAHCTBE; UCIIOIb30BaTh

OTHOIIIEHHE IUIOIIA/IeH TOBEpXHOCTEN
n 00beMOB MOJOOHBIX (uryp mnpu
peleHny 3ana4y

- BBIYHUCIISTH TreOMETpUYECKHUE
BEJIMYMHBI (IUIMHA, YTOJ, ILIOMalb,
o0BeM, IUIOMmANG  TIOBEPXHOCTH),
UCIIOJIB3YsST M3y4YeHHbIe (OPMYIBI H

METO/IBI

- OIIEpUpPOBATH HOHSATUSAMH:
MIPSAMOYTOJIbHAS. CUCTEMA KOOPIUHAT,
KOOPAHNHATHI TOYKH, BEKTOP,
KOOpPAMHATBl  BEKTOpa, CKAJIAPHOE
IPON3BE/ICHUE, yroi MEXTY
BEKTOpaMu, CyMMa BEKTOPOB,

NIPOU3BEICHUE BEKTOpa Ha YHCIO;
HaxoOUTh C IIOMOINBIO H3yYEHHBIX
dbopMyn  KOOpPAMHATBI  CEPEIMHBI
OTpEe3Ka, PacCTOSHHE MEXIy IBYMs

TOYKaAMH

- BBIOMPATh MOIXOMALINNA N3yUeHHBII
METO/

JUIsl pelieHus 3a/iayd, pacro3HaBaTh
MaTeMaTHYeCKue (baxTb
M MareMaTU4YeCKue  MOJCIHM B
MPUPOIHBIX i 00IIIECTBEHHBIX
SIBJICHUSX, B MCKYCCTBE, YMEHHUE
MIPUBONUTH MIPUMEPEI
MaTeMaTHYECKUX OTKPBITHH
poccuiickoi u MHPOBOH

MaTeMaTU4eCKON HayKH

2. CTpyKTypa M coaepxxanue o0ueodpa3oBaTeJIbHOH TUCHUIIIIMHBI

2.1. O0bem yueOHOMH TUCHMILIMHBI U BUAY Y4eOHOH padoThl

Tabnuma 2. Pacnipenenenue Tpy10€MKOCTH JUCIUIUIMHBI MO BUAaM y4eOHOU padoThI

Bua yueOHOii padoThI

O0neM B yacax

O0beM 00pa3oBaTe/IbHOI MPOrPAMMbI JTUCIUNITHHBI 232
OcHOBHOE coJIep:KaHne 79

B tom uucne:

Teoperuueckoe o0yuenue (TO) 55
[TpakTnyeckue 3anstus (113) 20
JlaGoparopusie 3ausitus (JIP) He npenycmorpeno
CamocTosiTeTbHasi padoTa 110




B Tom uuce:

Kypconast pabota

He npenycmorpeno

Jpyrue BUIBI CaMOCTOSATEFHON paboOTHI 110
IIpomexxyTouHAas aTTeCTALMSA 14
JudbdepenimpoBaHHbIii 3a4eT 2

OK3aMeH 12

Jpyrue Buzibl NpOMEKyTOYHON aTTeCTalluU

He npenycmorpeno

IIpodeccnoHATBEHO-OPHEHTHPOBAHHOE COJCPAKAHIE 28
B ToMm uncne:

Teopernueckoe 00yueHne

[Tpaktuaeckue 3ansaTus (113) 28

JlaGoparopusie 3austus (JIP)

He npenycmorpeno

HUTOI'O

232

2.2. TemaTu4yeckuii IJIaH M COAEPKAHUE TN CIUTTHUHBI

2.2.1. TemaTnyecKui mjiaH

Ta6numna 3. Coneprkanue yueOHOTO MaTepuasa

N HanmeHoBaHMe pa3iesioB U TeM Oo6bem|TO 3 JIP Cp DopmupyemMblie
4acoB KOMIETeHIIUH
1 |Pazgen 1. IToBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IKOJIBI |27 8 6 - 13 OK 01, OK 02,
Tewma 1.1. Llenp u 3a1a4n MaTEeMaTHKH 2 1 - 1 OK 03, OK 04,
MIPH OCBOCHHH CIIEIHAIHOCTH. MHOXKECTBA U JIOTHKA. OK 05, OK 07,
Tema 1.2 Uncia U BEIYHCICHUS 2 1 1 IIK 3.2.
Tewma 1.3 ToxmecTBa 1 TOXIESCTBECHHBIE IPe0Opa30BaHUs. 4 2 2
YpaBHEHUS 1 HEPABEHCTBA
Tewma 1.4 [IporieHTHBIC BEIYUCICHAS B IpodeccnoHanbHbIX |11 2 4 5
3ajgavax
Tewma 1.5 [TocnenoBaTenbHOCTH U IPOTPECCUH 4 2 2
Tewma 1.6 @yHKunu u rpaduKu 4 2 2
2 |Pasznmen 2. Crenenu u xopHu. CTeneHHas, mokasarenpHas u (35 9 9 17 OK 01, OK 02,
norapupmMuyeckas QyHKIUU OK 03, OK 04,
Tewma 2.1 ApudMeTHuecKuii KOPEHb N—OH CTEICHH. 2 1 1 OK 05, OK 07,
Tema 2.2 Crenenu. CrangaptHas Gopma 3aluCch 4 2 2 IK 3.2.
JNEUCTBUTEIILHOTO YHCiIa
Tema 2.3 Crenennas GyHKIHs 4 1 1 2
Tema 2.4. UppaunoHanabHble ypaBHEHHsI 1 HEPaBEHCTBA 2 1 1
Tema 2.5. Iloka3atenbHble ypaBHEHHS U HEPABEHCTBA 4 2 2
Tema 2.6. Jlorapudm uncia. CBoiicTBa jjorapupmon 4 1 1 2
Tema 2.7. [TokazatenbHas u sorapudmuueckast pynkuuu, |4 1 1 2
YpaBHEHMsI, HEPABEHCTBA
Tema 2.8. JlorapudMbl B IPUPOJIE U TEXHHUKE 7 4 3
Tema 2.9. [IpumeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K |4 2 2
pELICHUIO 3a1a4
3 |Paznen 3. [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE. 30 8 8 14 OK 01, OK 02,
KoopauHaTsl 1 BEKTOpPBI B IPOCTPAHCTBE OK 03, OK 04,
Tema 3.1 [ToBTopenue mnanumerpun. OCHOBHbIE MOHATHS |2 1 1 OK 05, OK 07,
CTEPEOMETPUU K 3.2.
Tema 3.2 [IpsiMble U INIOCKOCTH B IPOCTPAHCTBE. 4 1 1 2
[NapaenpHOCTB MIPSAMBIX, IPSIMOM M INIOCKOCTH,
MJI0CKOCTEN
Tewma 3.3 [leprneHANKYISIPHOCTH MPSIMBIX U IIIOCKOCTEH 4 2 2
Tewma 3.4. YTI6I MEXKAY NPSMBIMH U TUIOCKOCTSIMH 4 2 2
Tewma 3.5. KoopuHaTHI ¥ BEKTOPHI B POCTPAHCTBE 4 1 1 2
Tewma 3.6. [IpsMble U IIIOCKOCTH B MPAKTHYECKUX 3aadax |8 1 4 3
Tewma 3.7. Pemenue 3amau. [IpsiMbIe U IIOCKOCTH, 4 2 2
KOODPJMHATHI
Y BEKTOP




Paznen 4. OcHOBBI TpurOoHOMETpHUH. TpuUroHoMeTpudeckue |23 5 7 11 OK 01, OK 02,
hyHKIIMH OK 03, OK 04,
Tema 4.1 OCHOBBI TPUTOHOMETPHH 2 1 1 OK 05, OK 07,
Tema 4.2 OCHOBHBIE TPHTOHOMETPHUECKUE TOXKIECTBA 2 1 1 IK 3.2.
Tewma 4.3 Tpuronomerpudecknue GyHKINH, UX CBOMcTBa M |4 2 2
rpaduKH.
Tewma 4.4. TpuroHoMmeTpudecKne ypaBHEHHs U HepaBeHcTBa |4 1 1 2
Tewma 4.5. Mcnonb30BaHne TPUTOHOMETPUH B 7 4 3
npodeccuonanbHol chepe
Tewma 4.6. Pemenuie 3a1a4 TPUTOHOMETPUHU 4 2 2
Paznen 5. MHOTOrpaHHUKHU U Tella BpallleHus 25 6 7 12 OK 01, OK 02,
Tema 5.1 MHOrorpaHHUKH 2 1 1 OK 03, OK 04,
Tewma 5.2 IIpaBunbHbie MHOTOTpaHHUKH. [Lnomans 4 2 2 OK 05, OK 07,
MTOBEPXHOCTH MHOTOTPAHHUKOB MK 3.2.
Tewma 5.3 Tena BpaiieHus 4 2 2
Tema 5.4. O0beMbI U IJIOIIA/IHM TOBEPXHOCTEH T 4 1 1 2
Tema 5.5. JImwkenue B npoctpancTBe. CeueHus u 7 4 3
KOMOMHAIMU NPOCTPAHCTBEHHBIX QUTYD B
npodeccHoHaNbHBIX 331a4ax
Tema 5.6. Pemenue 3aga4. MHOrorpaHHUKY U Tena 4 2 2
BpaleHHs
Paznen 6. IIpousBoanas u nepBoodOpasHas GyHKIHMN 34 11 7 16 OK 01, OK 02,
Tema 6.1. MOHOTOHHOCTB M 3KCcTpeMyMbl QyHKIMHU. Toukn |4 1 1 2 OK 03, OK 04,
JKCTpEeMyMa OK 05, OK 07,
Tema 6.2. TToHATHE HENPEPBIBHOCTU QYHKLMU. MeTox 2 1 1 IIK 3.2.
WHTEPBAJIOB
Tema 6.3. TlpomsBognas. ['eomeTpuuecknii n pusmdeckmii |4 2 2
CMBICJI IPOU3BOAHON
Tewma 6.4. MoHoTOHHOCTH (DyHKIMH. TOYKH IKCTpeMyMa 2 1 1
Tewma 6.5. Hanbonpiiee u HanMeHbIIee 3HaueHUsI QYHKIAA |2 1 1
Tema 6.6. HaxoxxaeHrne ONTHMAaIbHOTO Pe3yIbTaTa C 7 1 4 2
MTOMOIIBIO TPOU3BOTHOM
Tema 6.7. [lepooOpasnas GyHKIUH 4 2 2
Tema 6.8. [Tnomanp kpuBoaHHEHHON Tpaneuuu. Popmymna |5 2 3
Hetorona — JleiibHuma
Tewma 6.9. [IpuMmeHeHne TPOU3BOTHON 1 TIEpBOOOPa3HOM 4 2 2
dyHKIMH
Paznen 7. Teopus BEpOSITHOCTEN U CTATUCTHUKA 30 8 7 15 OK 01, OK 02,
Tema 7.1. [IpencraBneHue qaHHBIX U ONUCATENbHAS 2 1 1 OK 03, OK 04,
CTaTUCTHKA OK 05, OK 07,
Tema 7.2. Cnyuaiinbie coObitus. Oneparuu Haja coObitusamMu |4 1 1 2 IIK 3.2.
Tema 7.3. BeposATHOCTH B IPpO(heCCHOHATIBHBIX 3aa4ax 10 1 4 5
Tema 7.4. DnemeHThl KOMOMHATOPHKH 4 2 2
Tewma 7.5. Cepun nocieioBaTelIbHbIX UCIIBITAHUI 2 1 1
Tema 7.6. CydaiiHbple BeIMYMHBI U paclpeeIeHuUs. 4 2 2
MaTtemMaTHYeCKOE 0XKUAAHUE CIIyYalHON BEJINYUHbL
Tema 7.7. 3akon Oonbinux unces. HerpepbiBHbIE ciiydaiiHble |4 2 2
BesIMunHEI (pactpenenenus) HopmasHOe pacnpeseneHue
IIpoMesKyTOUHAS aTTeCTALMA 14 2 12
Bcero Ha qUCHMIIHHY 232 55 55 110

2.2.2. CoapepxxaHue JUCHMILIMHBI

Pa3znen 1. IloBTOpeHHe Kypca MAaTEMATHKH OCHOBHOM IIKOJIbI
Tema 1.1. Lenp u 3agaun MaTeMaTHUKA IPU OCBOEHUU CIELHATBHOCTH.

MHoXeCTBa 1 JIOTHKA




Llesb 1 3324 MAaTEMATHKH [PU OCBOCHUHU CIIEUAIIBHOCTU. ba3oBble 3HAHUS U
YMEHHUS 10 MaTeMaTHKe B MPO(PECCHOHATLHOW W B TMOBCETHEBHON IEATEIHLHOCTH.
MHoxecTBO, omepalMd  Haja ~ MHoXecTtBaMu.  Juarpammbel  Oiinepa—BenHa.
Hcnonb30BaHUE TEOPETUKO-MHOXKECTBEHHOTO amnmapara g OMNUCAHUSl PealIbHbIX
MIPOIIECCOB U SBJICHUN B MpO(PEeCCHOHATBLHON NESITENIHbHOCTH, NMPU PEIICHUU 3a7ad U3
JIpYrux AucuuiuivH. Onpenenenue, TeopemMa, CIeICTBUE, 10Ka3aTebCTBO

Tema 1.2. Uucna u BeruMcieHus

Harypanpubie u nensle uyucna. [Ipu3Haku JEIMMOCTH  LIEJIBIX  YUCET.
Paunonansupie  uucina. OOBIKHOBEHHbIE U JCCATHUYHBIE JPOOH, MPOLEHTHI,
OEeCKOHEYHbIE TIepHoInYecKue 1podu. ApudMeTnuecKre onepanuu ¢ palmoHAIbHBIMU
qucjaaMu, MpeoOpa3oBaHUs YHCIOBBIX BBIpaKCHHH. JIeHCTBUTENBHBIC 4YHCIIA.
PanvonanpHpie W HWppanMoOHAIbHBIE YKcha. ApudMeTHueckue omnepanuud  C
JNEeUCTBUTENbHBIMU yucaaMU. [IpuOnmkEHHbIE BBIYMCIICHUS, MpaBUJIa OKPYIJICHUS,
MIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCIECHUM

Tema 1.3 ToxkzaecTBa M TOXIECTBEHHbIE MNPEOOpPa3OBAHMS. YPABHEHUS H
HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meron wuHTepBanoB. Pemienue
HEIbIX U IPOOHO-pAlMOHATIBHBIX YpaBHEHU U HepaBeHCTB. [IpuMeHeHne ypaBHEHUN
U HEPABEHCTB K PEIICHUI0O MAaTEMaTUYECKHUX 3a7ad M 3aJlay U3 pa3juvHbIX obiacten
HayKl U peanbHOM ku3HU. CHCTEMBI U COBOKYIIHOCTH PAallMOHAIBHBIX YPAaBHEHUU U
HepaBeHCTB. CHUCTEMbl JMHEHHBIX YpaBHEHUW. PellleHne NpUKIAIHBIX 3a1ad C
ITOMOILBIO CUCTEMBI JINHENHBIX YPABHCHUN

Tewma 1.4. IIporieHTHBIE BBIYKCICHUS B TPO(PECCHOHANBHBIX 3a/1auax

[TpodeccrnonanbHO OPUEHTUPOBAHHOE COJIEPKaHKE (COACpKaHUE MPUKIIATHOTO
MOJTYJISI)

[Ipumenenue apoOeld U MPOUEHTOB [JIsl PEHICHUS MPUKIAJAHBIX 3a/1ad U3
pPa3TUYHBIX OTpaciel 3HAHUW W peanbHON >XKW3HU. [IpuOMMKEHHBIC BBHIYUCIICHUS,
MpaBUJia OKPYTJICHUS, MPUKUJIKA U OLEHKA pe3yJibTaTta BeIYucieHud. Pa3Hblie criocoObl
BBIYUCJICHUS MPOIEHTOB. [IpolleHTHBIE BBIUKCICHUSI B MPOQPECCUOHANBHBIX 3aj/lauax.
[IpumeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7ay U 3a1a4
U3 pa3NIMYHBIX 00JaCTel HAYKU U peabHOM KU3HU

Tema 1.5. [TocienoBaTeIbHOCTH U IPOTPECCUU

[TocnenoBaTenbHOCTH, COCOOBI 3aaHUs MMOCIIEA0BATENbHOCTEH. MOHOTOHHBIE
MocJieIoBaTeNbHOCTU. Apr(MeTHIecKas U reoMeTpuueckas nporpeccuu. beckoneuHo
yoObIBaromas reoMerpudeckas mnporpeccus. Cymma O€CKOHEUHO yOBIBAIOIICH
reomerpuueckor mnporpeccur. Dopmysia CI0XKHBIX NPOLEHTOB. Mcmnosb3oBaHue
MIPOTPECCUH IS PELICHUS PEAIbHBIX 3a/1a4 PUKIIATHOTO XapakTepa

Tewma 1.6. ynknun u rpaduku

OyHk1us, cnocoOwl 3aaanus ¢yHknuu. ['padux dynknumn. BzaumMao oOpaTHbIe
bynknun. O6acTh onpeeNICHUs 1 MHOXKECTBO 3HadeHu# QyHkimu. Hynu dyHKIum.
[IpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE U HEUETHBIE (DYHKIIMU

KonTponbsHas padbota no pazzneny 1. BxoaHoil KOHTpoIb



Pazgen 2. Cremenm u kopHu. CrTeneHHasi, TMOKa3aTeJlbHast H
Jorapupmudeckast yHKUHMH

Tema 2.1. Apudmerndeckuii KOpeHb N—Oi CTETICHH.

Apudmernyeckuii KOpPEHb HaTypaJbHOU CTEIIECHU. JenicTBus c
apu(PMETUYECKUMU KOPHSAMU N—ON CTENEHHU.

Tema 2.2 Crenenn. CtanmaptHas Gopma 3arucH IeMCTBUTEIBHOTO YHCIIa

Crenienb ¢ 1enbM nokaszatenem. CtangapTHas opma 3arnucu AeCTBUTEIBHOTO
yucia. Mcnonp3oBanue mnoaxonsied (GopMbl 3amucu JACUCTBUTENbHBIX YHUCEN s
pelIeHns NMPaKTUYECKUX 3a/1a4 U MPEeACTaBIeHUs NaHHbIX. CTeneHpb ¢ palMoOHaIbHBIM
nokaszareneM. CBoiicTBa cremnenu. [IpeoOpazoBaHue BBIpaXKEHUH, COAEPKAIINX
CTEIICHU C PAallMOHAJIBHBIM II0Ka3aTelIeM

Tema 2.3. Crenennas QyHKIHs

CreneHHast (yHKIMS C HaTypaJdbHBIM U IIeNbIM IMOKa3ateneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa u rpaduK KOPHs N-Oi CTEHICHH

Tema 2.4. ppaunoHaIbHBIE YPAaBHEHUS U HEPABEHCTBA

Pemenne uppanoHanbHbIX YPaBHEHUM U HEPABEHCTB

Tema 2.5. Tloka3zaTenbHble YpaBHEHUS U HEPABEHCTBA

[loka3arenpHbIE ypABHEHHS U HEPABEHCTBA

Tema 2.6. Jlorapudm gucna. CpoiicTBa jorapudmon

Jlorapudm uucna. Jlecaruunsie U HaTypaibHble Jorapudmel. [IpeobpasoBanue
BBIPAKEHUM, COACpIKAITUX JTOTapu(Mbl

Tema 2.7. TlokazarenbHas u JorapupmMuyeckas QyHKIUW, YpaBHEHHS,
HEPaBEHCTBA

[TokazatenbHass u Jsorapudmudeckas (QyHKIIMH, HX CBOWCTBAa M Tpadukwu.
Jlorapudmuueckre ypaBHEHHUSI U HEPABEHCTBA

Tema 2.8. Jlorapud™Mbl B IpUpoie U TEXHUKE

[TpodeccnonanbHO OPUEHTUPOBAHHOE COJEpPKAHUE (COAEpKAHHUE MPHUKIATHOTO
MOJTYJISI)

[Tpumenenue norapudma. Mcropust pazButus Mmarematuku. Jlorapupmuyeckas
cnupajib B mnpupone. Ee marematuueckue cBoiicTBa. Mcmonb3oBaHue rpadukoB
GyHKUMNA U1 MCCIE0BAHMS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPU
pELICHHUH 3aa4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PealIbHON KU3HU

Tema 2.9. [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO 3a7a4

Hcnonb3oBanue rpa@ukoB (QYyHKIHMN A pEelIeHHs] YPAaBHEHMM M JIMHEWHBIX
cucreM. [Ipumenenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX
3a/1a4 ¥ 3aj]a4 U3 pa3IMuHbIX 00JIacTel HAyKU U PeaIbHOM KU3HU

KonTtposnbHas pabota o pasneny 2

Pa3znes 3 IlpsaMble ¥ MJIOCKOCTH B MpocTpaHcTBe. KOOpAUHATHI H BEKTOPHI
B IIPOCTPAHCTBE

Tema 3.1. IloBTopenue mianumMerpuu. OCHOBHBIEC MOHITHUSI CTEPEOMETPUU

OcHoBHBIE (UTypbl, (PakTbl U TeopeMbl MIaHUMETpUU. OCHOBHBIE MOHATHUS
crepeoMerpuu. Touka, mpsmas, IUIOCKOCTb, MpocTpaHcTBO. IloHarue 00
AKCUOMAaTUYECKOM IIOCTPOEHUN CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U CIEACTBUSA
U3 HUX



Tema 3.2. IIpssMble W IUIOCKOCTH B IpocTpaHcTBe. IlapamienbHOCTh NPSMBIX,
IIPSAMOM U ITIOCKOCTH, INTIOCKOCTEN

B3anMmHOE pacronoxeHue TMpsAMbBIX B NPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieNIbHbIE U CKpeluBaromuecs npsmMsie. [lapannenbHOCTh NPAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: IApAJUICNIbHBIE MPSMbIE B IMPOCTPAHCTBE, MAPAIIIETBHOCTH TPEX
IPSAMBIX, [APAJUIEIBHOCT IPSAMOM M IUIOCKOCTH. YTIIBI C COHAIIPaBJICHHBIMU
CTOPOHAMHM, YIOJI MEXAYy NPSIMBIMU B IIpocTpaHcTBe. IlapaminenbHOCTh IIJIOCKOCTEH:
[apajulesIbHble IIJIOCKOCTH, CBOMCTBA IapajUIe/IbHBIX IUIOCKOCTed. IIpocreimme
IPOCTPAHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TeTpajap, KyO, mapajuieienunen,
MMOCTPOCHUE CEUCHUI

Tema 3.3. [lepnieHANKYASAPHOCTD MPSIMBIX U TUIOCKOCTEHN

[leprieHIUKYJISIPHOCTh NPSIMOM M INIOCKOCTH: NEPHEHIUKYISPHBIE IIPSMbBIC B
IIPOCTPAHCTBE, NMPSAMbBIE NAapaJUICIbHbIE U NEPIEHANKYJIIIPHBIE K IIJIOCKOCTH, IPU3HAK
MIEPIICHINKYJISIPHOCTH IPSIMOM U IUIOCKOCTH, TEOpEMa O IPSAMOM NEPIEHAUKYIAPHON
IIJIOCKOCTH

Tema 3.4. Yrael Mexay NpAMbIMHU U TUIOCKOCTSMH

VYTibl B IPOCTPAHCTBE: YIOd MEXAY NMPAMON U INIOCKOCTBIO, IBYIPAHHBIN YTroJ,
JIMHEMHBIA yroJl ABYIpPaHHOrO yria. llepneHauKkyinsap U HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT MPSIMOW A0 IUIOCKOCTH, MPOEKUUs (PUTYyphl HA
IJIOCKOCTh. [IepneHauKyIapHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHIUKYIISIPHOCTH IBYX
TIoCcKocTer. TeopemMa 0 TpEX NEPIEHIUKYIIApax

Tema 3.5. KoopanHaThl 1 BEKTOPBI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B npocTpaHcTBe. ClI0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucio. PasiiokeHHe BeKTopa IO TPEM HEKOMIUIaHAPHBIM
BekTopam. IlpaBwiio mapamnenenunena. Pemenue 3anad, CBA3aHHBIX ¢ PUMEHEHUEM
IIPaBWJI JEUCTBUM ¢ BeKTOpamu. lIpsMoyronpHast cucteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunate! Bektopa. [Ipocrenime 3aaaum B KOOpAUHATAX. YTOI MEXKAY BEKTOPAMH.
CkansipHO€ TPOW3BEACHUE BEKTOPOB. BbIUMCIIEHHE YITIOB MEXAY IMpSMBIMU U
IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO MPH PEIIEHUH F'€OMETPUYECKUX 3a1a4

Tema 3.6. [IpsiMble ¥ TUIOCKOCTH B MTPAKTUYECKUX 3a/1a9ax

[TpodeccrnonanbHO OPUEHTUPOBAHHOE COJEPKAHKE (COAEpKAHUE MPUKIIATHOTO
MOJTYJIST)

PacnonokeHne mNpsAMBIX M IUIOCKOCTEH B OKpyXKarolleM Mupe (IIpHupoze,
UCKYCCTBE, apXUTEKType, TEXHUKE). PellleHne npakTHKO-OpUEeHTUPOBAHHBIX 3a]a4

Tema 3.7. Pemienue 3anau. [IpsiMble U MIIOCKOCTH, KOOPAUHATHI U BEKTOP

Pemenne 3amad Ha HaXOXKAEHUE NEOMETPUYECKUX BEIUMYMH C UCIOJb30BAHUEM
arrnapaTa BEeKTOPHOU anreOpbl

KonTtposnbHas paboTa o pasneny 3

Pa3znes 4. OcHoBbl TpUroHoMeTpun. Tpuronomerpudeckue QyHKIun

Tema 4.1. OCHOBBI TPUTOHOMETPUU

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
ApKTAaHT€HC YMCIIOBOTO apryMeHTa. TpUroHoMeTpruyecKas OKpy>KHOCTb, ONPEICIICHUE
TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa

Tema 4.2. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA



[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMN. OcHOBHBIE
TPUTOHOMETpHUYECKUE (HOPMYITBI

Tewma 4.3. Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U rpaduKu

Oyukuus. Ilepuonnueckue ¢yHkuuu. TpuroHomerpuueckue (QyHKIUH, UX
CBOICTBa U TpadUuKu

Tema 4.4. TpuroHoMeTpUYECKUE YPABHEHUS U HEPABEHCTBA

Pemienne TpuroHomerpuueckux ypaBHEHUU. [IpuMepsl TpUTOHOMETPUUYECKUX
HEPABEHCTB

Tema 4.5. Mcnonib30BaHKe TPUTOHOMETPHUH B MPODHECCHOHAIBHOU cdepe

[TpodeccuonanbHO OPUEHTUPOBAHHOE COJEpPKAHUE (COAEpKAHUE MPHUKIAIHOTO
MOJYJISI)

[IpoBeneHne mOpakTHUECKUX pacuyeToB 1o (opMmynaM TPUTOHOMETPUHU.
Hcnons3oBanue rpadukoB HyHKIUN A UCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT MTPU PEIIEHUH 3a/1a4 U3 JPYTUX YUEOHbIX IUCLUMIUIMH U PeAIbHON
KU3HU

Tema 4.6. Pemenue 3a1a4 TpUroHOMETPUA

Tpuronomerpruyeckne PyHKIUU, TOKIESCTBA U YPABHEHHUS

KontponsHas pabota no pazzaeny 4

Paznen 5. MHOrorpaHHMKHY ¥ TeJia BPpalleHUA

Tema 5.1. MHOTOTrpaHHUKH

[ToHsITHE MHOTOIpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH; pPa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma; TpaHU W OCHOBAaHUSA MPHU3MBI; MpsMas W HAKJIOHHAs MPU3MbBI, OOKOBas
IIOJIHAs IIOBEPXHOCTH Npu3Msbl. [lapannenenumen, npsMOyroJbHbIM apajuleIeuIe] U
ero cpoucrBa. [lupammpa: n-yrosnpHas nupaMpaa, TpaHU W OCHOBAaHME INHUPAMUBL,
OOKOBasi M IOJIHASI MOBEPXHOCTh NUPaMUAbL, NpaBWIbHAS M yCEYEHHas MUPaMHJA.
DneMeHThl IpU3Mbl U UpaMUJbl. BeluncieHue 371€MEHTOB MHOTOIPAHHHUKOB: pEOpa,
JMaroHaJu, yIriibl

Tema 5.2. IIpaBunbHble MHOrOrpaHHMKH. llmomanes MHOBEpXHOCTH
MHOT'OTPaHHHUKOB

[IpaBunbHbBIE MHOTOTPAaHHUKM: TIOHATHE IMPABWIBHOIO MHOIOIPAaHHMKA,
[IPaBUJIbHAS PU3Ma U NPABUJIbHAS NIMPAMUA; IIPABUIbHAS TPEYrOJbHAs MUPaAaMUIA U
npaBWIbHBIM TeTpadap; KyO. IlpencraBieHue o0 MNpaBUIBHBIX MHOTOTPAaHHUKAX:
OKTa’p, AoAeKa’ap M ukocadap u ap. CedeHust npusMmsl U nupaMuiel. [lnomans
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TMPSMOW TMPU3MBI, TUIOMIAh
OCHOBaHHM, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpPsiMOM mpusMbl. [lnomans 60koBoOH
MOBEPXHOCTU M MOBEPXHOCTH NMPaBUIBHON MUPaMUJbI, TEOpEMa O IUIOMIAU OOKOBOM
ITOBEPXHOCTH yCEUEHHON MUPAMUIBI

Tema 5.3. Tena BpameHus

[unuaapuyeckas MOBEPXHOCTh, 00pa3yIonfe IMINHIPUYECKON MOBEPXHOCTH,
OCh UWIMHAPUYECKONW MOBEpXHOCTH. L{nauHAp: ocHOBaHMS U OOKOBasi MOBEPXHOCTb,
oOpasyromasi M OCb, IUIOLIAAL OOKOBOM M TOJNHON mnoBepxHOocTU. KoHnueckas
MOBEPXHOCTh, 00pa3yrolre KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocCHOBaHME U BeplliMHA, 00pa3yrouas U oCh, IJI0Map OOKOBOM



Y TIOJIHOM IMOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpa3yrolIMe M BbICOTA, OCHOBAaHUS U
OokoBas moBepxHOCTh. Cdepa u mwap: IMEHTpP, paguyc, IAUAMETP, ILIOIIAAb
NOBEpPXHOCTU cdepbl. BzauMHoe pacnonoxeHue cpepbl U IMIOCKOCTH, KacaTeabHas
IJIOCKOCTh K cdepe, miomanb cepnl. M300pakeHue Tea BpalleHUs Ha MIOCKOCTH.
Pa3Béprka nuimuHapa U KoHyca

Tema 5.4. O6beMBbI U TUIONIAIU TOBEPXHOCTEH Te

[Tonsitue 06 06bEMe Tena B nmpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00BEMOB TEI.
Teopema 06 00bEME NMPSIMOYTOJIBLHOTO NapaljIeNIeNUIeia U CISACTBUS U3 He€. o0beM
nupamMuabl U npusMbl. O0bEéM HMIMHApPA, KOHyca. O0bEM mapa W mionaab chepsl.
[Tono6ubie Tena B mpocTpancTBe. COOTHOIICHUS MEXIY IUIOIIAIIMU [MOBEPXHOCTEH,
o0béMaMu To100HBIX Ten. CedeHHs UUIUHApPA (TapajuIeIbHO U MEPHEHIUKYIISIPHO
OCH), CEUYEHHS] KOHyca (IlapajuieIbHOE OCHOBAHUIO M MPOXOJSIIEE Yepe3 BEPIINHY),
ceueHusi Imapa. MHOTOTpaHHHK, OMUCAHHBIA OKoJO cdepsl; cdepa, BIUCAHHAS B
MHOTOTPAaHHUK WJIU B TEJO BpalleHUs

Tema 5.5. JlBwxkenne B mnpoctpaHcTBe. CeueHMss U KOMOMHAIUU
MPOCTPAHCTBEHHBIX (PUTYp B MpodhecCHOHANBHBIX 3a/1auax

[TpodeccrnonanbHO OPUEHTUPOBAHHOE COJEPKAHKE (COAEpKAaHUE MPUKIIATHOTO
MOJTYJISI)

CummeTpuss B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPIMOI,
IJIOCKOCTU. DJEMEHTHl CHMMETPUU B NUpaMUJIax, Mapajuleienunenax, npaBUIIbHBIX
MHOTOrpaHHuKaX. CUMMETpUsi B TNPUPOJE, APXUTEKType, TEXHUKE, B OBITY, B
npodeccun. Hcnonp3oBaHue ABUKEHUW B MPOCTPAHCTBE IMPU PEIICHUU 3ajad.
Iloctpoenne ceuyeHMHM MHOTOTPAHHMKOB MW TeN BpalieHus. Merox cienos.
KoMOuHanusa Ten BpamieHuss ¥ MHOTOTPaHHHMKOB. Mcmonp3oBaHue KOMOWHAIUN
MHOTOTPAHHUKOB U TE€J BpallleHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4ax

Tema 5.6. Pemenue 3agady. MHOrOrpaHHMKY U T€Ja BPALLICHUS

Briuucnenre BenuuuH (JUIMHA, Yroji, OOBEM, IUIONIAJb IOBEPXHOCTH)
reoOMeTpUIeCKUX (PUryp, UCMoNb3ys u3ydeHHble (Gopmynbl u mMetonbl. [locTtpoeHue
CEYCHHI MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHEHUE (BBIHOCHBIX) IUIOCKHUX
YyepTexken U3 pUCYHKOB IPOCTHIX 00bEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y

KontponsHas paboTa no pazaeny 5

Pa3znes 6. IlpousBogHasi M nepBoodpasHas PyHKUHU

Tema 6.1. MOHOTOHHOCTD U SKCTpeMyMbl PyHKIUMU. Touku s3KCTpeMyma

[TpomexxyTk MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (DYHKITUH.
HauGomnbiee u HaumeHblee 3HaueHue (yHKIUA Ha POMEXKYTKE

Tewma 6.2. [lonsiTre HenpepbIBHOCTH (PYHKITUU. METO; MHTEPBAJIOB

HenpepsiBable pyHKIMU. MeTOI MHTEPBAJIOB Il pEIICHNUs HEPaBEHCTB

Tewma 6.3. IIpousBonnas. ['eomerpruyeckuii 1 GU3NIECKUN CMBICIT TPOU3BOTHOM

[TpousBoanas pyukmuu. ['eomeTpudeckuii U GU3NIECKUI CMBICIT TPOU3BOTHOM.
[IpousBoaHbie dyIeMEHTApHBIX (yHKIUH. DOpMYIbl HAXOXIEHUS MPOU3BOIHOU
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIUI

Tewma 6.4. MoHoToHHOCTH (pyHKIIMHU. TOUKM SKCTpEeMyMa

[IpumeHeHne NpOU3BOAHOW K MCCIIEOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTbH U
DKCTPEMYMBI



Tema 6.5. Haubomnpiiee 1 HanMeHblIee 3Ha4eHUs QyHKIIUU

Haxoxpaenne HanOONbIIET0 W HAMMEHBIIETO 3HAYCHUS (YHKIUU Ha OTPE3Ke.
[IpumeHeHne TpOU3BOAHON AJI HAXOXKJIEHUS HAWJIYyULIEro PElICHUs B MPHUKIIATHBIX
3aj1ayax, JUisl ONpeAesIeHusl CKOPOCTH MpoLEecca, 3aJaHHOr0 (GopMyIoi Uiiu rpadukom

Tema 6.6. HaxoxaeHue onTUMaibHOTO Pe3yJibTaTa ¢ MOMOILBIO MPOU3BOIHOM

[TpodeccnonanbHO OPUEHTHPOBAHHOE COAEpPIKAHUE (COAEPIKAHUE MPUKIAIHOTO
MOJTYJIST)

[TpuxiagHble 3a1a4M, B TOM YHCJIE€ COLMATIbHO-9KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, UX pelieHue CpeICTBaMU MaTEMaTUYECKOI0 aHalIn3a

Tewma 6.7. IlepBooOpa3znast GyHKIMH

[TepBooOpa3zHas. Tabnuiia mepBooOpa3HBIX

Tema 6.8. Ilnomane kpuBonuHeitHo#N Tpanenuu. @dopmyna HserloToHa -—
Jleitbauma

WuTterpai, ero reomerpudeckuii u pu3nueckuil CMbIci. Beraucnenue uarerpana
no ¢popmyne Herotona-JIelionuna

Tema 6.9. [IpumeHenne nNpou3BOIHON U MEPBOOOPa3HON PYHKIIUU

Pemenue 3a7ay Ha NMpUMEHEHHUE MPOU3BOAHOW M MHTErpaja JJisd BHIYMCICHHS
($U3HYECKUX BEJIMYUH U TUIOUIaAeH

KontponsHas paboTa mo pazaeny 6

Paznen 7. Teopusi BepoSITHOCTEH M CTATUCTHKA

Tema 7.1. IlpencraBieHue JaHHBIX U ONKCATENbHAsA CTATHCTUKA

[IpencraBnenne JaHHBIX C TMOMOIIbIO Tabmui wu guarpamm. Cpemnee
apupMeTHYeCKoe, MeIuaHa, HauOOJNbIIee ¥ HAWMEHbIIEe 3HAYCHHS, pa3Max,
JUCTIEPCHS], CTAH/IapTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB

Tema 7.2. Cnyuqaitabie coObiTus. Oniepanuu Hal COOBITHSIMU

Cny4aiiHble SKCIEPUMEHTBHI (OIBITHI) U CIIy4alHbIE COOBITUSA. DJIEMEHTAapHbIC
coObITUs (MCXOAbl). BeposTHOCTH ciydyalHOro coObITHA. BIM30CTh YacTOTHl U
BEPOSATHOCTU COOBITHI. CiydyaifHble ONBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMHU
coObITUSIMU. BeposiITHOCTH COOBITHH B OMBITAX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMU.

Onepanuu Hajx COOBITHUSIMU: TEpEeceUYeHHe, 0O0bEIMHEHUE, MPOTHUBOIOIOKHBIC
cobbiTus. Jmarpammer Diinepa. Dopmyia CIOXKEHHS BEPOATHOCTEH. Y cCIoBHas
BEPOSITHOCTb. YMHOXEHUE BEpPOSTHOCTEH. [lepeBO cCllydalHOrO 5SKCIEpHUMEHTA.
dopmya moTHON BeposTHOCTH. HezaBrucumbIie COOBITHS

Tema 7.3. BeposTHOCTB B PO eCCHOHAIBHBIX 3a7a4ax

[TpodeccrnonanbHO OpUEHTUPOBAHHOE COJIEPKaHKE (COAEepKaHUE MPUKIIATHOTO
MOJYJISI)

[lepuuynasi 00pabOTKa  CTAaTHUCTHYECKUX  JaHHBIX. [ paduueckoe  ux
npeacTtaBieHre. HaxoxaeHue cpegHUX XapaKTEpUCTUK, HAOIIOAaEMbIX JaHHBIX.
OrneHka BEPOATHOCTH COOBITHS B TNPOGECCHOHATHHOW NEATeTLHOCTH, PEIICHUE
npoeCCUOHANIBHBIX 3a7a4 Ha BEPOSATHOCTh COOBITHS, MPUMEHEHHE CTATUCTUUYECKUX
METOJIOB JJIsI pelIeHHs TPOPECCUOHATBHBIX 3a/1a4

Tewma 7.4. DnemeHThl KOMOMHATOPUKU



Kombunaropnoe mnpaBuno ymHoxkenusi. IlepectanoBku u ¢akropuan. Yucmo
coueranuid. TpeyronpHuk Ilackans. ®opmyia 6unoma HeroToHa

Tema 7.5. Cepuu nociie1oBaTeIbHbIX UCTIBITAHUN

buHapHbIil cnydaiiHbId ONBIT (MCHBITAaHUE), ycneX W Heyhada. HezaBucumele
ucnbiTanuss. Cepusi HE3aBUCHMBIX UCIHBITaHUW 10 nepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCHIIBITAHUN bepHyin

Tema 7.6. CnydailHble BeJIMYMHBI U pachpeneieHus. MareMmaTuyeckoe
0’KUJAHUE CIIyYaliHON BEJIMYUHBI

CnyuaiiHass ~ BenuuumHa.  Pacmpenenenue — BeposTHocTel.  Jlmarpamma
pactpenencenusa. llpumepsl pacrpeneneHui, B TOM 4YHUCIE, I'€OMETPUYECKOE U
OMHOMUAJIBHOE.

UucnoBele XapakKTEPUCTUKHU CIyYalHBIX BEJIMYMH: MATEMATUYECKOE OXKHUIAHUE,
JUCIIEPCHST U CTAaHJApPTHOE OTKJIOHEHWe. [IpuMepsl NMpUMEHEHUs MaTeMaTUYeCKOro
OKMJIAHUA, B TOM 4YHUCJIE B 3aJa4ax W3 IOBCEIHEBHOM >XU3HHU. MaremaTuyeckoe
OXXKHMJIaHWE OWHApPHOW cIy4allHOM BeIWYUHBI. MaTeMaTU4eCKOe OXKUJAHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTndeckoe OKUIaHUE U AUCIEPCUS T€OMETPUUECKOTO U
OMHOMMAIILHOTO pacipeieIeHUu

Tema 7.7. 3akoH OonbpmMx uucen. HempepblBHbIE CclydaiiHblE BEJIUYUHBI
(pactipeaenenus) HopmanbHoe pacnpeneneHue

3aKoH OOJBIIMX YUCEN U €T0 POJib B HAYKe, MpUpojie U ob1iecTse. BriOopouHbIit
MeTol ucciienoBaHuil. [Ipumepsl HENpephIBHBIX CIydalHbIX BeIWYUH. lloHATHE O
IUIOTHOCTH PAaCIpeAcsICHHs. 3a1add, NPUBOIAIIME K HOPMAIBHOMY pacIpeiesICHHUIO.
IloHATHE O HOPMAIBLHOM pacCIpeaeICHUN

KonTponwsHas pabora o remam pasnena 7

3. CamocTosiTesibHAsE pa00oTa 00Yy4AIOIIMXCH M TEKYIIMH KOHTPOJIb yCIIEBAEMOCTH

OCHOBHBIMM ~ LEISIMA  CaMOCTOSTEIIbHOM  pabOThl  CTYACHTOB  SIBJISIETCS
dbopMupoBaHre CIOCOOHOCTENH K CAaMOCTOSITEIbHOMY MO3HAHUIO U O0yUYEHUIO, TIOUCKY
JTUTEpaTyphl, 0000meHn0, O(GOPMICHHI0O W  TPEICTABICHUIO  TMOJYYCHHBIX
pE3yJAbTAaTOB, HMX KPUTHYECKOMY aHAJIN3y, IIOMCKY HOBBIX, PALUOHAIBHBIX U
HEOPAVHAPHBIX PEUIEHUN, apIYMEHTUPOBAHHOMY OTCTAaMBAHUIO CBOMX IPEIJIOKECHUH,
YMEHUU IMOATOTOBKY BBICTYIUICHUN U BEICHUSA JUCKYCCHM.

CamocrosTenbHas padoTa 3aKII0YAETCS B U3yUYEHUU OTIEIBHBIX TEM Kypca I0
3aJJaHUIO NPENoaBaTeNs N0 PEKOMEHyEMON UM Y4eOHOH JIuTepaType, B MOATOTOBKE
K J1a0OpaTOPHBIM U MPAKTUYECKUM 3aHATHAM; K TEKYLIEMY KOHTPOJIIO yCIIEBAEMOCTH;
IIOATOTOBKE K IIPOMEKYTOYHOU aTTECTALUU.

[Tocne BBOAHBIX JIEKIMHA, B KOTOPBIX 0003HAYAETCs COAEpKaHUE AMCLUILINHBI,
ee mpobyieMaTUKa M MpaKTUYeCKas 3HAYMMOCThb, CTYJIEHTaM BBbIJAIOTCA 3aJaHUs Ha
CaMOCTOSITENbHYI0 paboTy. CTyneHThl BbINONHSAIOT 3anaHus B yackl CPC B TeueHue
CEMECTpPa B COOTBETCTBUU C OCBOCHHEM YYEOHBIX pa3/eioB. 3alUTa BBITOIHEHHBIX
3aJJaHUil MPOU3BOJUTCS TOATAIHO B Yachl JIAOOPATOPHBIX/MPAKTHUECKUX 3aHITHI.
OueHuBaHUE OCYLIECTBIISIETCS MO COACPKAHUIO M KAYECTBY BBIIIOJIHEHHOI'O 3aJaHUS.
dopma OLleHUBAHUS — 3a4ET.

Kpurepun ouenuBanus:



«3a4TEHO» BBICTABJISIETCS CTYJEHTY 3a 3a/JaHHE€, BBIIOJIHEHHOE IOJHOCTBIO.
JlonmyckaroTcss MUHUMAJIbHbIE HETOYHOCTH B pacueTax.

«HE 3aYTEHO» BBICTABJISIETCS CTYJEHTY 3a HE MOJTHOCTHIO BHIIIOJIHEHHOE 3a/1aHKE
W/WY TIPU HAJTMYUK TPYObIX OIIMOOK.

He 3auTeHHble 3aaHusl CTYJEHT JOJDKEH UCIPAaBUTh B 4Yachbl, OTBEJICHHbIE Ha
CPC, u cnath Ha TPOBEPKY CHOBA.

4. YcaoBus peaju3anuu 001meodpa3oBaTebHON AU CIUTIIHHbBI
4.1. MaTepuajibHO-TeXHUYECKOe oDecreyeHmne

Kabuner(pl) MareMaTuku JUIsi NOPOBEACHMSI  3aHATHUH  BCEX  BHJIOB,
IIPELYCMOTPEHHBIX o0pa3oBaTenbHOM IpyIIIOBBIX U WHIUBUY JIBHBIX
MIPOMEXKYTOUYHOM aTTECTallMM, OCHAICHHBIM(e) B cooTBeTcTBUU C [lpunoxenuem 3
OXOII-II.

[Tomenienue st CaMOCTOSITEIBHOM paOOTHI:

bubnnoreka ¢ YUTamBPHBIM = 3aJIOM, OCHAIICHHAass B COOTBETCTBUH C
[Tpunoxxenuem 3 OXOII-I1, OubnuoTeunsiit o,

4.2. Y4yeOHO-MeTOAMYECKOE o0ecnieyeHne
4.2.1 OcHoBHas JMTEpPaTYypa M0 AUCUMILIHHE

1. MaremaTuka: anredpa ¥ Hadajla MaTeMaTHYECKOIO aHaJIu3a, TeOMETPHS.
I'eomerpus. 10-11 xmaccel. ba3oBbiii U yriayOJIeHHBIM YpOBEHU : YYEOHHK JUIs
obieo6pazoBarenbHbix opranuzainuid / JI.C. ArtanacsH [u np.]. - 7-€ W3M., JOI. H
nepepad. - Mocksa : Ilpocsemenue, 2019. - 287 c¢. - (MI'Y - mkoue). - CepBep. -

Tekcr : AJIEKTPOHHBIN. - ISBN 978-5-09-071730-4. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188429. - (ID=188429-0)
2. Maremaruka: anreOpa M Hadajga MaTeMaTHYCCKOTO aHAJIM3a, TEOMETPHSI.

Anrebpa u Hayaima MareMarnyeckoro anammsza. 10-11 kmaccel. ba3oBeii u
yrayOJeHHbIN ypoBeHH : y4eOHUK A 00meoOpazoBaTenbHbx opranu3anmii / LLA.
AnumoB [u ap.]. - 3-e u3a. - Mocksa : [Ipocsemenue, 2016. - 463 c. - Cepsep. - TekcT
AIEKTPOHHBIN. - ISBN 978-5-09-037071-4. - URL.:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188427. - (ID=188427-0)

4.2.2 JlonoTHUTEJbHAS JUTEPATYpPa N0 AMCHUILIMHE

1. boromosnos, H. B. Maremaruka. Anrebpa u Havana aHaiuza. ba3oBblit
ypoBeHb: 10—11 kmaccel : ydeOHHMK 11 cpeaHero ooOmiero oopasoBanust / H. B.
boromonoB. — MockBa : WzparensctBo FOpaiit, 2025. — 241 c. —
(O6meoOpazoBatenpublii  muki). — ISBN  978-5-534-16084-0. — Tekct
anekTpoHHbit  //  OOpaszoBarenbHas mnatdopma IOpaitt  [caiit]. — URL:
https://urait.ru/bcode/568461 (nata oOpamenus: 22.09.2025).

2. boromornos, H. B. Maremaruka. Yrimy6nennsiit ypoBenb. 10—11 kimacco

: yueOHUK 1151 cpearero oomiero oopazoBanus / H. B. boromornos, I1. Y. Camoitnenko.
— 6-¢ m3x., mepepad. u gom. — Mocksa : U3marensctBo FOpaiit, 2025. — 400 ¢. —



(ObmeobpazoBarenbupii  mukia). — ISBN  978-5-534-21435-2. — Tekcr
anekTpoHHbi  //  OOpaszoBarenbHas mnatdopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/581723 (nara oopamenus: 22.09.2025).

3. Kyuep, T. II. Maremaruka. TecTbl : yueOHOe mocoOue s CpeaHero
npodeccuonansuoro odpazosanus / T. II. Kywep. — 2-e uzn., ucop. v jgom. —
MockBa : MWznmarenbctBo IOpaibit, 2025. — 541 c. — (IIpodeccuonanpuoe
obpazoanue). — ISBN 978-5-534-10555-1. — Teker : »diEKTpOHHBIH //
O6pazoBarenbHas 1iatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/561774
(mara obpamienus: 22.09.2025).

4. Anekcannpos, A. JI. Hauana crepeomerpun : mpoOHbIi yueOHUK 15t 10
KJIacca MaTepHualbl I O3HAKOMJICHHS : yueOHoe mocobue / A. JI. Anexcanapos, A. JI.
Bepuep, B. U. Peixuk. — Mocksa : [Ipocsemenue, 1982. — 192 c. : un. — (bubnuoreka
yuuTenss ~ mareMartuku). — Pexum  goctynma:  no  moamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=694614 (marta oOparieHus:
22.09.2025). — TekcT : 3IEeKTPOHHBIM.

3. CamocTosTenbHble pabOThl MO MaTeMaTuke Mg ydamuxcs 10 kimaccoB
WNnxenepnoro nuues HI'TY : yueOHo-meTonnueckoe nocodue / A. I'. Kanamnukosa,
B. I'. T'onobokoBa, T. A. KoznoBa [u ap.]. — HoBocubupck : HoBocubupckuii
rocy1apCTBEHHBIN TexHUuYeckuid yHuBepcutet, 2019. — 83 c¢. — ISBN 978-5-7782-
4004-9. — Tekcr : anektpoHHwli // LludpoBoit obpazoBarenbHblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/98815.html (naTa ob6pamenus:
22.09.2025). — PexuM goctyna: sl aBTOPU3UP. MOJIb30BATENIEH

6. Adanacwes, C. I'. Maremaruka. [lIkonbHbIN Kypc : yueOHOE OCOOHUE IS
CIIO / C. I'. AdanacreB. — CaparoB, MockBa : IIpodobpazoBanue, At I[lu Ap
Menna, 2025. — 290 c. — ISBN 978-5-4488-2634-4, 978-5-4497-4610-8. — Texkcr :
anektponHbii // Lludposoii o6pazosarensHbiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/153879.html (mata oOpamenus: 22.09.2025). — Pexum
JOCTyTa: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

4.3. IIporpammHoe odecneyeHre MO JUCHMUILIIMHE

- OC "AnwsT OGpazoBanue" 8

- YueOHbIil koMmIuiekT nporpammuoro ooecneuenuss KOMITAC-3D v18 mus
npenojiaBaresns

[Tporpammuoe odecnieuenne KOMITAC-3D v18

- MoitOduc CtanmapTHbIH

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- Merallpo,

- Office mia noma u yueost 2013

- Tzip,

- «Koncynprant I[1mtoc»

- «I"'apanT»



-OCPEJ OC
- 1C:IIpennpusrue 8.
- 1O PIX.

4.4. CHeHI/IaJII/I3I/lpOBaHHbIe 0a3bl AAaHHBIX, CIIPABOYHbLIC CUCTEMbI, 3JICKTPOHHO-
OHOJIMOTEYHbIE CHUCTEMBI, leO(l)eCCI/IOHaJIbHLIe nmopTaJjbl B I/IHTepHeT

ObC u nuuen3unonueie pecypchl TBI'TY pazMmenieHsr:

1. Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

2. OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

3. OBC "Jlanp": https://e.lanbook.com/

4. 9BC "YHuBepcuTeTcKas oubnuoTexa
ownaiu": https://www.biblioclub.ru/

5. OBC «IPRBooksy: https://www.iprbookshop.ru/

6. OnekTpoHHas  oOpazoBarenbHas — minatdgopma  "HOpant" < (OBC
«¥Opaiit»): https://urait.ru/

7. Hayunas snexkrponnast oubnuoreka eLIBRARY:: https://elibrary.ru/

8. Nudopmanmonnas cucrema "TEXHOPMATUB" Kondurypauus
"MAKCUMVYM": cereBass Bepcusi (rogoBoe OOHOBJICHHE): [HOPMATHBHO-
TEXHUYECKHE, HOPMATHUBHO-MpaBoBbie M pyKoBoxsimue nokyMeHTol (I'OCTsi, P,
CHuller u np.]. Huck 1, 2, 3, 4. - M.:Texnopmatus, 2014. - (JJokymeHTanus s
npodeccuonanon). - CD. - Tekcr: anexrponssiid. - 119600 p. — (105501-1)

5. KOHTpoJIb M OLIEHKA Pe3y/JbTATOB 0CBOCHUS 00111€00pa3oBaTe/IbHOI
AUCHUNITIHHBI

Pesynmbrarel  00y4deHHST ODKHBI OBITH OPHUEHTHPOBAHBI HA TOJNYYCHHE
KOMIIETEHLIUHA JJIs MOCieaAyoled npodecCHOHaIbHOM AESITEIbHOCTH Kak B paMKax
JAHHOM TPEeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOyacTsax. OHU BKIIOYAIOT B
ceOst pe3ysbTaThl OCBOCHHsSI 00Ie00pa30BaTEeIbHON JAUCIUIUIMHBI B COOTBETCTBUU C
®I'OC CIIO u na ocaose ®I'OC COO.

Tabnuia 6. O1ieHOUYHBIE MEPOTIPUATHSI OCBOCHUS JTUCHUILIUHBI

Pe3yabTaTsl 00yyenus Kputepuu ouenku MeToapl OLIEHKH
3namo:

- CTereHb YHCIa, Jorapudm yucia; - IGMOHCTPHPYET 3HAHUSI: - 9KChepmHoe
- palMoHaIbHEIC, HppaIOHANIbHBIC, | - CTENICHb YUCIIa, JJOrapu@Mm Juca; HabooeHue u
MoKa3aTesbHbIE, CTEICHHBIE, | - panuoHaIbHbIE, UppalUOHAIIbHbIE, | OYeHUaHUe 3HAHUI
jorapu(MUUECKHe, TPUTOHOMETPUYECKHE | TTOKa3aTeNIbHbIE, CTEICHHBIE, Ha
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; norapuMuUecKue, TPUTOHOMETPUYECKHE | MeopemuiecKux,
- byHKIwS, HenpepbIBHAS GyHKIMS, | ypaBHEHUS U HEPABEHCTBA, UX CUCTEMBI, NPAKMUHECKUX U
MPOM3BOJIHASL, TEPBOOOpa3Hasi, ONMPEACICHHBIN | - byHKIyS, HenpepbIBHAs byHKIys, 1abopamopHbix
MHTErpaj, yMEHHE HAXOAUTh MIPOM3BO/IHAS, MEPBOOOpa3Has, OMpPeICICHHBIN BAHAMUSX,
- pauuoHanbHas (QYHKIHs, TOKa3aTeldbHasl | HHTErpaj, yMEHHE HAXOAUTh - yCmHublll Onpoc;
dyHKIWHS, CTETICHHAs GbyHkIws, | - panuMoHanbHas —(GYHKIMS, [OKa3aTelbHAs | - mecmuposanue;
norapupmuyeckas byukuys, | GyHkuus, CTeTIeHHAs byHKIMS, - oyeHusanue
TpUroHoMeTpuueckre (QyHKIUH, oOparHbie | Jorapudmuueckas byHKIMS, BbINOTIHEHUS.
(hyHKIUY; TpUrOHOMeTpUYecKHe  (QYHKIMU, OOpaTHBIC | UHOUBUOYATIbHBIX U
- cpemHee  apudMeTHYECKOe,  MeauaHa, | (QYHKIUH; 2pYynnosuIx
HauboJbIllee M HAUMEHBIIIEE 3HAUEHHS, pa3Max, | -  cpeaHee  apupMeTHYeCKOoe,  MeIHaHa, sa0anuil;
JUICTIEPCHS, CTaHapTHOE OTKJIOHEHHUE | HauOoJiblliee U HAMMEHbIIIee 3HAYCHUs, pa3Max, - pe3ynbmanol




YHUCIIOBOTO HabOpa;

- CIy4aWHBIH ONBIT W CIy4ailHOE COOBITHE,
BEPOSITHOCTb CIIy4aHOTO COOBITHS;

- TOYKa, IpsAMas, IJIOCKOCThb, MPOCTPAHCTBO,
JIBYTPAHHBIN YTrOJ, CKPELUBAIOIIUECS MPSIMBIE,
MapajulelbHOCTh M NEPHEHAMKYJISPHOCTD
HPSMBIX

U IUIOCKOCTEH, Yrod MeXIy HpSMBIMH, Yol
MEXy IpsIMOil

U IUIOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSIMH,
paccTOsTHHE OT TOUYKH

JI0 TUIOCKOCTH, PAcCTOSHHUE MEXKAY IPSIMBIMH,
paccTosiHNE MEXIY IMIIOCKOCTSIMHU;

- MHOTOTPaHHUK, CEUYEHHE MHOTOTPAaHHHKA,
Ky0, mapamienenunesn, npu3Ma, NHPaMuUa,
(dburypa u MOBEPXHOCTh BpaIlCHHS, IHIHHID,
KOHyC, 1Imap, cdepa, CEYCHHS (QUTYPBHI
BpallleHNs], IUIOCKOCTh, Kacaromascs cgepsl,

LWINHIpa, KOHYyCa, IUIOUIAaJb IOBEPXHOCTH
NUpaMUbl, MPU3MBI, KOHYyCa, LIMJIMHIPA,
TUIOIIAb cepsl, o0BeM KyOa,
IPSIMOYTOJBHOTO napajieienunena,

MTUpaMUIbI, TPU3MBI, IUIHHAPA, KOHYCA, [M1apa;

JUCTIEPCHS, CTaHIIapPTHOE OTKJIOHEHHUE
YHUCJIOBOTO Habopa;

- CIOy4YaHBI ONBIT W CiydaiiHOe COOBITHE,
BEPOSTHOCTH CIIy4aiHOTO COOBITHS,

- TOYKa, NpsMas, IUIOCKOCTb, IMPOCTPAHCTBO,
JIByTPaHHBI YIoJl, CKpEUIMBAIOIMECS IPSMBbIE,
MapaJulebHOCTh M NEPHEeHIUKYJISIPHOCTh
TIPSIMBIX

W IUIOCKOCTEH, Yrod MeX1y NpSMBIMH, Yroj
MEXAY IpsIMOM

U TUIOCKOCTBIO, YTONI MEXAY IUTOCKOCTSIMH,
paccTosHuE OT TOYKU

IO TUIOCKOCTH, PAacCCTOSHUE MEXIy MpPSIMBIMH,
paccTosiHNEe MEXIY IIIOCKOCTSIMU;

- MHOTOTPAaHHUK, CEYCHUE MHOTOIPaHHHKA, KyO,
napaJuleNienuIes, pu3Ma, nupamuna, Gurypa u
IIOBEPXHOCTh BpallleHus, LWIMH]P, KOHYC, 1Iap,
cdepa, ceueHns: GUTypsl BpaIlEHHsI, TNIOCKOCTb,
Kacaromascss  cdepbl, IUIMHApPa, KOHYca,
IUIONIa/(b TIOBEPXHOCTH MNHPaMUABL, HPU3MBI,
KOHyca, IWIMHIApA, IUIomans chepsl, o0beM
Ky0a, TMpSMOYTOJIBHOTO  MapallIelenIe a,
MUPaMUABL, TPU3MEL, IIMHAPA, KOHYyCa, I1apa;

- JIBIDKEHHUE B TIPOCTPAHCTBE, MOIOOHEIC | - JIBIDKEHHWE B MPOCTPAHCTBE, IOJOOHbBIE
(hUrypsl B IPOCTPAHCTBE; (burypsl B mpoCTPaHCTBE;

- TOpAMOYTONBHAs  CHUCTeMa  KOOpAMHAT, | -  MPSMOYTOJbHAas  CHCTEMa  KOOPJHMHAT,
KOOpJIMHATHl TOYKH, BEKTOpP, KOOPAMHATHI | KOOPAMHATHI TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKaIpHOE MPOU3BEJIEHUE, YIoJ | BEKTOpa, CKAISIPHOE MPOU3BEIECHUE, YroJ
MEXIY BEKTOpamH, cymma BEKTOPOB, | MEXIY BEKTOPaMH, cymma BEKTOPOB,
MIPOU3BEICHHE BEKTOPA Ha YHCIIO; MPOU3BEACHHUE BEKTOpA Ha YHCIIO;

Ymemo

- ONEpUPOBATH MOHSATHSAMH: CTEIECHb 4YHCIIA,
norapuM  YKCIA;  YMEHHE  BBINOJHATH
BBIYKCIICHHE 3HAYCHHUN
U 1peoOpa3oBaHusi BBHIPAKEHUII CO CTEHECHSMH
n JorapupmMamu, MpeoOpa3oBaHus IPOOHO-
paLMOHANIBHBIX BBIPAKEHUN

- OomnepupoBaTb IOHATHAMU: PpaALUOHAIIBHBIC,
HppalroOHaJIbHbIC, IMTOKA3aTCJIbHBIC, CTCIICHHBIC,
sorapuMUYECKHE, TPUTOHOMETPHUYCCKHE
ypaBHEHUS U HEPABCHCTBA, HX CUCTEMEBI

- OIepHpOBaTh  MOHATUAMH:  (YHKIHSA,
HETpephIBHAS ¢byHKIWS, MIPOU3BO/IHAS,
nepBooOpa3Hasi, OIpPEACICHHBI  WHTErpa;
yMEHHE HAXOJIUTh MIPOM3BO/IHBIE
AIIEMEHTAPHBIX GbyHKIWiA, UCTIOJNB3YS
CIpaBOYHBIE MaTepualibl; HCCIENOBaTh B
MPOCTEHIITNX ciyyasix byHKIMN Ha
MOHOTOHHOCTb, HaXOJIUTh HauboJIbLINe
W HauMEHbIIWE 3Ha4YeHHs (YHKIUH; CTPOUTH
rpaQuKd  MHOTOYWICHOB C HCIIOJIb30BAaHHEM

armapara MaTeMaTU4YCCKOTO aHalJin3a,;
MPUMCHATH MMPOU3BOJHYIO IIPpU PCIICHUUN 3adav
Ha JABHXXCHUC, peuiaTb IMMPAKTUKO-
OPHUEHTUPOBAHHBIC 3aJa4yu

HA HAWOOJBIINE W HAUMEHBIIUE 3HAYCHUS, HA
HAXOXJICHUE ITyTH, CKOPOCTH M YCKOPEHHUS

- ONepUpoBaTh MOHATHSAMHU: PpalMOHAIbHAS
(dyHKUMsI, TTOKa3aTenbHas QyHKLUS, CTeeHHAs
hyHKIHA, JorapupmMuIecKas byHKIWSL,

- ICMOHCTPHUPYET YMEHHSL:
- OMEPUPOBATH MOHATHIMH: CTEIICHb YHCIIA,
sorapu(M 4KCiIa; YMEHUE BBIMOIHSITh
BBIYMCIICHUE 3HAUECHUH

U peoOpa3oBaHus BRIPAKEHHUH CO CTETICHAMH U
sorapupmMamu, Ipeodpa3oBaHus APOOHO-
palroOHaJIbHBIX BI)Ipa)KeHI/lﬁ

- OINCPUPOBATH NOHATUAMU: paAllUOHAJIBHBIC,
HppaiuoOHaJIbHbIC, TOKA3aTCIbHBIC, CTCIICHHBIC,
Jorapu(pMUYECKUe, TPUTOHOMETPHUYECKUE
yYpaBHEHUsI U HEPABEHCTBA, MX CUCTEMbI

- OMEPUPOBATH MOHATHIAMU: (QyHKIHS,
HenpepbiBHAsE HYHKIHS, TPOU3BOIHAS,
nepBoo0OpasHasi, OrpeIeIeHHbIH HHTErPa;
yMEHHE HaXOAUTh POU3BOIHBIC AIEMEHTAPHBIX
(bYHKIMIA, UCTIONB3YsI CIIPABOYHBIE MATEPHAIIBL;
HCCIIeI0BaTh B MPOCTEHINX CIydasx GYHKIUN
Ha MOHOTOHHOCTb, HAXOJIUTh HANOOJIBILINE

Y HaMMeHbIIMe 3HaYeHus! pyHKUUit; CTPOUTH
rpaduKi MHOTOWICHOB C UCTIOIb30BAHHEM
anrnapaTa MaTeMaTHYeCKOTO aHaIH3a;
MIPUMEHSTH IPOU3BOIHYIO TIPH PEIICHHUH 3a/1a4
Ha JIBIDKCHHUE; PELIATh MPAKTHKO-
OpPHEHTHPOBAHHBIE 3a/1a41

Ha HauOOJIbIIME ¥ HANMEHBIINE 3HAYCHUSI, HA
HAXOX/ICHHE ITyTH, CKOPOCTH U YCKOPEHHS

- OMIEePUPOBATH MOHATHIMH: PAlMOHAIIbHAS
GbyHKIs, ToKa3arenbHast GYHKIHS, CTEIIeHHAs
¢byHkiws, orapudmuueckas GyHKIHS,

npome:ucymo%oﬁ
ammecmayuu.




TpUroHOMeTpuueckue (yHKUIUH, OOpaTHbIe
(yHKUMM;  yMEHHE  CTpPOMTh  rpadHKu
M3Y4YCHHBIX (DYHKIU, UCIONBb30BaTh rpadKu
NP H3YyYEHWH NPOLIECCOB W 3aBUCHMOCTEH,
NpU  pelIeHnd 3ajad M3 JPYrHx Yy4eOHBIX
NpeAMETOB M 3ajad M3 peajbHOW IKU3HH;
BEIpQXATh (OPMYJIAMU 3aBUCHMOCTH MEKIY
BEJIMYUHAMU

- pemath TEKCTOBBIC 3aJ[a4d pPa3HBIX THIIOB (B
TOM YHCIIE HA MPOLEHTHI, JIOJW M 4YacTd, Ha
JBIDKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIYT, HAJIOTH, 337[a4i U3 00JIaCTH yIpaBICHUS
JUYHBIMH W CeMeHHbIMH  (PUHAHCAMU);
COCTaBIISITh BBIpKEHUS, YpaBHEHWUS,
HEPaBEHCTBA W MX CHCTEMBI [0 YCJIOBHIO
3a7ia4M, MCCIIEA0BATh IOJyYEHHOE DEIIeHHEe M
OLIEHHMBATh IIPABAOIOI00HOCTh Pe3yIbTaTOB

- ONepUpOBaTh  TOHATHAMHU: cpenHee
apuMeTHUecKoe, MeAuaHa, HauOonblIee |
HAaMMCHBIICEe 3HAYCHUS, pa3Max, IUCIICPCHS,
CTaHJapTHOE OTKIIOHEHHE YHCIOBOrO Habopa;
yMEHHE W3BJICKATH, MHTEPIPETHPOBATH
WHPOPMALINIO, TPEICTABICHHYI0 B TaONHIAX,
Ha JuarpamMmax, rpaukax, OTPa)KaIoIIyo
CBOWCTBA pEAIbHBIX IMPOLIECCOB U SIBIICHUH;

NpPEACTaBIsATh  HMHPOPMAIMIO C  [OMOLIBIO
TadIuUI] u Jiarpamum; UCCIIEeI0BaTh
CTaTUCTUYCCKHUEC JJaHHBIC, B TOM 1591 (5]

C TMpUMEHEeHHeM rpadHyeckuX METOJOB U
JJIEKTPOHHBIX CPEACTB

- YMeHue OIlepUpOBATh MOHATUSIMHU:
CIy4yailHbIN OIBIT
u  ciy4aiiHOoe  COOBITHE, BEPOSTHOCTh
CIIy4aHOTO COOBITHS; yMEHHE BBIYHCIATH

BEPOSATHOCTH C MCIOJIb30BaHUEM rpaduuecknx
METOJIOB; NPHUMEHATH (DOPMYJIBI CIOKCHUS H
YMHOXKEHHSI BEPOSATHOCTEH, KOMOMHATOpHBIE
tdakTel ¥ QopMynbl NpH pELICHUH 3ajay;
OLIEHMBaTh BEPOSITHOCTH pEAIbHBIX COOBITHI;
3HAKOMCTBO

COo CJIy‘IafIHI:IMH BCIIMYMHAMU, YMEHUEC
MNpUBOAUTL HNPUMEPHBI MNPOABIICHHUA  3aKOHaA
OOJIBIINX quCe B MMPpUPOAHBIX

n O6H.[CCTBGHHLIX SABJICHUAX
- VYmeHne OII€pUPOBATE TOHATHUAMU:. TOYKa,

npsmas, IJI0CKOCTb, MIPOCTPAHCTBO,
JIBYTPAHHBIN YroJ, CKPEIUBAIOIIUECS MIPSIMBIE,
NapajuleIbHOCTh M IEPHEHIUKYJISPHOCTD
MPAMBIX

U IUIOCKOCTEH, YIroJ MEXIy HIPsIMBIMH, YIOJI
MEXIY IPSIMOM
U IIJIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTAMH,
paccTosHME OT TOYKM JO  ILIOCKOCTH,
pPacCTOSHHE MEXAY IpPSIMBIMU, PACCTOSHUE

MEXIy IUIOCKOCTSIMH; YMEHHE HCIOIb30BATh
IpU pEUIeHHH 3agad W3ydeHHbIE (aKThl |
TEOpEMBl IIJIAHUMETPUM; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUpPa

- ONEpHUPOBaTh IOHATHAMH: MHOTIOTPaHHUK,
cedeHue MHOTOTPaHHHKA, KyO,
napajuleNenuIiesl, npu3mMa, nupamuia, ¢urypa
U TIOBEPXHOCTh BpAIllCHUSA, LHWIMHIP, KOHYC,
map, cdepa, ceuenuss Qurypsl BpalleHus,

TPUTOHOMETpPUYECKHE (PYHKIMU, OOpaTHbIC
(GYHKIMH; YMEHHE CTPOUTH rpaduKu
M3y4YeHHBIX (QYHKIH, HCIIONIB30BaTh rpaduKu
IIPY U3YYEHHUU NIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelIeHn! 3aa4 U3 IPYrux y4eOHbIX MPeaMETOB
Y 3a]a4 U3 PeaIbHOM KU3HHU; BBIPAXKATD
(opMyslaMH 3aBHCUMOCTH MEX]Y BeJIMUYMHAMU
- penIaTh TeKCTOBBIE 337a4H Pa3HBIX THITOB (B
TOM YHCJIE Ha ITPOLEHTBHI, JOJIH U YacTH, Ha
IBIDKEHUE, paboTy, CTOUMOCTH TOBAPOB U
YCITyT, HAJIOTH, 33/Ia49H U3 OOJIACTH yIIPaBICHUI
JIMYHBIMH ¥ CEMEHHBIMU (PMHAHCAMH);
COCTaBIIATH BBIPAKEHHS, YPAaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI 10 YCIOBHUIO
3aJ]a4M, UCCIIEI0BATH MOJyYEHHOE PELICHUE U
OLICHMBATh MPABIONOI00HOCTh PE3YIHTATOB

- OINICPUPOBATH NOHATUAMU: CPECIAHEC
apugmeTHyecKoe, MeaHa, HanoobIlIee U
HauMeHblIlee 3HaYCHUs, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMEHHE U3BJIEKaTh, HHTEPIPETHPOBATH
HH(POPMAIIHIO, TIPEACTABICHHYIO B TA0NIAIAX,
Ha IuarpaMmax, Tpaukax, OTpakaroIlyio
CBOMCTBA pealbHbIX MPOIECCOB U SBJICHUN;
MIPEACTABISTh HH(OOPMALIUIO C TIOMOIIBIO
TaOJHUI U IUarpaMm; UCCIIe0BaTh
CTaTHCTHYECKHE JTAaHHBIE, B TOM YHCIIE

C MPUMEHEHHEM IrpaMuecKUX METOJIOB U
AJIEKTPOHHBIX CPE/ICTB

- YMeHue onepupoBaTh MOHATHIMHU:
CIIy4aliHBIN OIBIT

1 CITy4daifHoe cOOBITHE, BEPOSATHOCTh
CIIy9aifHOTO COOBITHSI; YMEHUE BBIYHUCIISTD
BEPOSATHOCTH C MCIIOIb30BaHNEM TpapIIeCKuX
METOJIOB; IPUMEHSTH (YOPMYJIBI CIIOKEHHS U
YMHO>KEHHUS BEpOATHOCTEH, KOMOMHATOPHBIE
(baxTbl 1 GOPMYJIBI ITPU PEIICHNUH 33/1a4;
OLICHHBATh BEPOSTHOCTH PEaJIbHBIX COOBITHH;
3HAKOMCTBO

CO CITy4aliHBIMH BEJTMUUHAMH; yMEHHE
MIPUBOJUTE TIPIMEPHI POSIBIICHUS 3aKOHA
OOJIBIINX YNCETT B IPUPOTHBIX

1 OOIIECTBEHHBIX SBICHUAX

- YMeH#me onepupoBaTh MOHATHAMH: TOYKA,
TIpsiMast, TNIOCKOCTh, TIPOCTPAHCTBO,
IBYTPAaHHBIN YTOJI, CKPEIIMBAOIIUECS TIPSIMBIE,
MapajuIebHOCTh U MEPIIeHANKYIIPHOCTD
TIPSIMBIX

U TUIOCKOCTEH, YTOJI MEXTy MPSIMBIMH, YTOJ
MEXIy NpsIMOI

U IUTOCKOCTBIO, YTOJI MEXY ITIOCKOCTSIMH,
paccTostHue OT TOYKH A0 IUIOCKOCTH,
paccTosHAEe MEXy IPSIMBIMH, PacCTOsTHHE
MEXY IUIOCKOCTSAMH; YMEHHE HCII0Ib30BaTh
TIPH PEIICHUH 33124 H3Y9ICHHBIC (haKTHl 1
TEOpEeMBI ITIAHUMETPUH; YMECHUE OIICHUBATH
pa3Mepbl 00BEKTOB OKPY’KAIOMIEr0 MIpa

- OIIEpUPOBATh NOHATHSIMH: MHOTOTPAaHHHUK,
ceueHne MHOTOIpaHHHKa, Ky0,
napauiesenune, pu3Ma, mupamua, Gurypa u
NOBEPXHOCTh BpaLCHU, IUJIMHAP, KOHYC, 11ap,
cdepa, cedeHus GUTypsl BpallleHHUs, INIOCKOCTB,
Kacarouiasicsi cepbl, TUINHIpPa, KOHYyCa,




IUTOCKOCTh, Kacaromasicsi chepbl, IFIHHIPA,
KOHyCa, IUIOMAAb ITOBEPXHOCTH IHPAMHUIBI,
MPU3MBI, KOHYCa, IAIMHIPA, IUIOMAIb CHeEpHl,

o0beM KyOa, MIPSIMOYTOJBHOTO
napajuiesienumeaa, — MAPAMUAABL,  TPHU3MBI,
LMIMHADPA, KOHyca, 1apa; yMEeHHe H300paxaTsb
MHOTOTPaHHUKH

U TIOBEPXHOCTH BpAIlEHUS, UX CEYEHUS OT
PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB
1 3JIEKTPOHHBIX CPEACTB; YMEHHE PAcIIO3HABATD
CUMMETPHIO B  TIPOCTPAHCTBE;  YMEHHE
pacIo3HaBaTh PaBUIbHBIE MHOTOIPAHHUKH

- OIepUpOBaTh  TMOHATUSIMHU:  JBHXKCHUE
B IIPOCTpPaHCTBE, MOAOOHbIE (QUrypbl B
MPOCTPAHCTBE;  MCIOJIb30BAaTh  OTHOIICHHE
IUIOIIAZCH  TOBEPXHOCTEH M 00BEMOB

MOJ0OHBIX (DUTYp MPU PEILICHNH 3a1a4

- BBIUHUCIATH TE€OMETPUYECKUE  BEIUYHUHBI
(mmuHa, yroim, miomanmk, O0OBEM, IUIOMIANb
MTOBEPXHOCTH), KCIIOJIb3YS HU3y4YEHHbIE

(hopMyITBI U METOTBI

- ONEepUpOBaTh TOHATHSIMHU: MPSMOYTOJIbHAS
CHUCTeMa KOOPJAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA, CKAaJSIPHOE
MIPOU3BEICHHUE, YTOI MEXIY BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BEIECHHE BEKTOpPAa HAa 4YHCIIO;
HAXOJUTh C IIOMOIIBIO H3YYCHHBIX (hopMy
KOOpAMHATBl CEepeluHBl OTpe3Ka, PacCcTOSHHE
MEXIY ABYMsI TOYKaMU

- BBIOMpATh MOJXOJSIINA HM3YYEHHBIH METOX
Ul peUIeHus 3aja4d, pacro3HaBathb
MaTeMaTH4IecKue (akTsI
W MaTeMaTHYeCKHe MOJEIN B TPHPOAHBIX H
OOIIECTBEHHBIX  SIBICHMAX, B  HCKYCCTBE;
yYMEHHE IPUBOANTH NPUMEPHI MaTEMATHUECKUX
OTKPBITHH poccuiickoi u MHPOBOH
MaTeMaTH4ECKON HayKU

IUIOMIAh TIOBEPXHOCTH MUPAMUIBI, IPU3MBL,
KOHYyca, HWIMHAPA, II0Mans chepsl, 00beM
Ky0a, IpAMOYTOJIFHOTO HapaIeNIeIuIIe Aa,
MAPAMUJBI, IPU3MBI, IUIHHpPA, KOHYCa, 11apa;
yMeHHEe U300pakaTb MHOTOI'PAaHHUKHU

1 MMOBEPXHOCTHU BpalllCHUA, UX CCUCHUA OT PYKH,
C ITOMOIIBIO YEPTEXKHBIX HHCTPYMEHTOB 1
JIEKTPOHHBIX CPEJICTB; YMEHHE PacliO3HABATh
CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacmo3HaBaTh MPAaBHIBHBIE MHOTOTPAHHUKU

- OIIEpUPOBATH MOHATHAMH: JBIDKECHIC

B IIPOCTPAHCTBE, OA00HbIE (PUTYPBI B
MIPOCTPAHCTBE; UCIIOIB30BaTh OTHOILICHHE
MJIOMACH MOBEPXHOCTEH N 00BEMOB MTOTO0HBIX
¢buryp npu pemeHny 3agadq

- BBIYUCJIATH TCOMECTPUYCCKUC BEJIMYNHBL
(mmHa, yrou, miomaak, 00beM, Iomaib
MTOBEPXHOCTH ), HCIIOJIB3YS H3yUCHHBIE
(OpMYJIBI 1 METOJIBI

- OIIEPUPOBATH MOHATHSIMU: NIPSIMOYTOJIbHAS
cucTeMa KOOPIMHAT, KOOPAWHATHI TOUKH,
BEKTOp, KOOPJMHATHI BEKTOPA, CKATSIPHOE
MIPOM3BEIICHNE, YTOII MEXKAY BEKTOPAMHU, CYMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha YHUCIIO;
HAXOAWTH C MTOMOIIBIO M3YYSHHBIX (OPMYII
KOOpAMHATHI CEPEeINHBI OTPE3Ka, PACCTOSHUE
MEXIY ABYyMs TOUKaMU

- BBIOMPATh MOIXOSIINI N3yYEHHBIH METO/
JUIsL pELLICHNs] 3aJa4H, PacIIO3HABaTh
MaTeMaTn4ecKue (axThl

1 MaTeMaTH4YeCKHe MOJICTIH B IIPUPOAHBIX U
OOIIECTBEHHBIX SBICHUSIX, B ICKYCCTBE; YMEHUE
MIPUBOANTE IIPUMEPHI MATEMATHIECKUX
OTKPBITUI pOCCUICKON U MUPOBOM
MaTeMaTU4eCKON HayKH

5.1. OueHoYHBIE CPEACTBA IJIS1 IPOBEACHUS TEKYIIEe U MPOMEXKYTOYHOM
arTecTaluu

®oHabl oueHouYHbIX cpeactB (mamee POC) npenHasHadyeHbl JUIsl KOHTPOJIS U
OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUI CTYJIEHTOB, OCBOMBIINX MPOTrpaMMy y4eOHO
JUCUUIUIMHBL «MaTemMaTukay.

®OC BKIIOYAIOT KOHTPOJBHBIE MaTepuaibl Il TPOBEIECHUS HTOrOBOM
arTectauu B popme nuddepenunpoBanHoro 3ayera (1 cem.) u ak3amena (2, 3 cem.).

®OC pa3paboTaHpl Ha OCHOBAaHMM OCHOBHOM  HpO(eCCHOHAIbHOU
00pa30BaTeIbHON MPOrpaMMbl IO HAIPABJICHUIO MOATOTOBKM crneunasbHoctu CIIO
19.02.15 buoTexHOJI0TMs MUIIEBON MTPOMBIILICHHOCTH.

BxoaHoii KOHTPOJIb COCTOUT W3 3aJaHUM, B3SATHIX U3 OTKPHITOro Oanka OI'D u
BIIP mo marematuke. Ha BbINIOJHEHME 3aJaHUN BXOJHOIO KOHTpOJIS pgaercs 1
aKaJieMU4eckuil yac (45 MUHYT).

BX0aHOI KOHTPOJIb COCTOWT UX 2-X YaCTeH: 00513aTeILHON U IOTIOJTHUTEIHLHOM.




OOsi3aTenbHasi 4YacTh COJACPKUT 3aJaHUSl MHUHUMAJIBHOTO 00S3aTEIbHOIO
YPOBHSI, TOTIOJTHUTEIbHAS YaCTh — 0OJIee CIIOKHBIC 3aJaHUSI.

[Ipu BhIMOSHEHUM 3aJaHUN TpeOyeTcs MPEACTaBUTHL XOJ PEUICHUS U YyKa3aTh
MOJIydeHHbIA OTBeT. [IpaBWiIbHO BBHITIOTHEHHOE 3ajaHuWe M3 O00S3aTeNbHOW YacTH
OLICHUBAETCS B OJMH 0aJll; MPaBUILHOE BHITIOJIHEHUE 3alaHUHN JOTIOJHUTEIIBHOM YacTh
otieHuBaeTcs 3 Oayutamu uiu 1-2 6ajimaMu 3a YaCTUYHOE PEIICHHE.

baiibl, nosry4eHHbIE 3a BCE BBINIOJIHEHHBIE 3aJaHUs, CYMMHUPYIOTCSI.

IlIkaJia nepeBoaa 6aJ1JI0B B OTMETKH 10 NATHOAVILHOM CUCTEMeE

OT1MmeTKka Yucjo 60a,1J10B,
HEe00X0IMMOoe ISl TOJY4eHHsI OTMETKHU
«3» (ynos.) 7-9
«4y» (xopo1io) 10-12
«5» (OTIANYHO) 13-15

3agaHus BXOJHOTO KOHTPOJISI

Qo0s13aTebHAS YACTD

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguibHBLL OMEEmM U3 Yemblpex
NPeOIOHCEHHBIX:

1. (1 6amn) Packpoiite hopMyIly COKPAIEHHOIO YMHOKEHUS a’-b?:

A) a’-2ab+b? B) (a-b)(a+b); B) a%+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Tnomanas TpeyrodsHUKA BRIYUCISETCS TI0 popMmyIie:

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

10 50

3. (1 6ar) Kakoe 3 cliey OLIiX 9iCe 3aKI0UeHo Mexay dncamu 17 u 8
2

3. A)0,4;5)0,5;B)0,6; ) 0,7
4. (1 6amn) Jlans! rpaduku ¢yukiui. Kakas dopmyna cooTBeTCTBYET rpaduxy
3):

1) | 2) 3)

1 9
}‘:—X— _— _2 Y — e
A’ T2 Ry = o8l T ey s,

Ilpu evinonnenuu 3adanuii 5-8 3anuumiume X00 peuileHUs U NOJIYUEHHbLU
omeem.




4,
5.

6.

8.
9.

1 11
5.(2 6awia) Beruncnure: 2 S5
6. (2 6amwta) Pemmre ypaBaenue x>-7x+10=0. Eciu ypaBHeHue umeeT Goee
OIHOI'0 KOPHS, B OTBET 3AIIUIINTE MEHBIIUN U3 KOPHEN.
7. (2 6anna) Jlns pemonta Tpedyercs 57 pysioHOB 000eB. Kakoe HanuMeHbliee
KOJIMYECTBO MavyeK 0OOMHOT0 KJies HY>KHO JJIsl TAKOTO PEMOHTA, eciiu 1 mauka
KJIesl pacCuMTaHa Ha 5 pyJIOHOB?
8. (2 6ayma) Beicora BH mapannenorpamma ABCD genut ero cropony AD Ha
otpesku AH=2 u HD=32. {uaronanp napanieirorpamma BD pasna 40.
Harinure miomans napamienorpaMmma.

JIOTMOJTHUTEJbHAA YACTh

IlIpu evinonnenuu 3adanusn 9 3anuwiume Xx00, 000CHO6AHUE PeUWIEHUA U
NOJIy4eHHbLI Omeem.

9. (3 6anna) Pp1600B MPOIIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSTHHE
BBEpX IO TEUYEHHUIO PEKH, 3aTeM OpoCHil AKOpb, 2 yaca JOBWI pbIOy U BEpHYJCA
oOpaTHO yepe3 5 yacoB OT Havasia myTemiecTBus. Ha kakoe paccTosiHue OT MPUCTaHU
OH OTIUIbUI, €CJId CKOPOCTh TEUYEHMsI PEKU paBHA 2 KM/4, a COOCTBEHHass CKOPOCTb
J01KH 6 KM/4?

ITAJIOHBbI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9
3a1aHusA
OrBer | b b B A 2,7 2 12 816 8




1. ®oHJI OLEHOYHBIX CPEACTB AJIsl TEKYIIEero KOHTPOJIA

Tekymuii KOHTPOJIb TPOBOIATCS BO BpEMSA AyIUTOPHBIX 3aHATHM 11O
MaTeMaTUKe B COOTBETCTBMM C Y4eOHbIM IUIaHOM M paboueir mporpammbl OJ]
«Maremartukay» 1o BCeM pazzesiaM IporpaMmMbl. TeKylmuii KOHTPOJIb COCTOUT U3 ABYX
yacTeil: TeopeTnuyeckod W mpaktudyeckod. [Ipum sTom oOywaromuecs MoaydaroT JBE
OTMETKH.

Teopernueckas 4acTb HOPOXOAUT B (OpPME YCTHBIX OTBETOB: OOyYaroLIUeCs
BBITSITUBAIOT IMATh KAapTOUEK C BOMNPOCAMM, JAKOT IMOJHBIH OTBET (CO CIUCKOM
BOIPOCOB 00y4YaroIuecs 3HaKOMATCS B Hayalle U3y4eHUs pas3zena).

IlIkana nepeBoaa 6aJ1JI0B B OTMETKH 0 NATHOAJUILHOM CHCTEME

OtmeTka Kon4ecTBO BepHBIX 0TBETOB HA TeOPEeTHYECKHE BOMPOCHI
«3» (ynoB.) 3
«4y» (xoporo) 4
«5» (OTIMYHO) 5

3amanusi MPAKTHYECKOW YacTU (KOHTPOJIbHBIE PabOThI) YACTUYHO B3STHI U3
otkpbiToro 6anka EI'D u BIIP nmo maTemaruke.

Ha BbImojgHeHWE KOHTPOJIBHOW paboThl MO MaTemaTuke mpaercs |
aKaJieMu4eckuil yac (45 MUHYT).

Kontponbhas pabora coctouT ux 2-x dacteil. B mepBoif wactu mpemaraercs
BBIIIOJIHUTH 4 3a1aHKs — BBIOpATh MPABUIIBHBINA OTBET U3 YETHIPEX MPEUIOKEHHBIX. Bo
BTOPOIl 4YacTH MpenajaraeTcsi BBIMOJIHUTH 6 3aJaHuil — O(QOPMHUTH XOJ PEIICHUS U
3aIuCcaTh MOJTYYECHHBIA OTBET.

3a mpaBUIIbHOE BBINOJHEHHUE JIFOOOro 3aJaHMs MEPBOM YacTH OO0ydaroIUuCs
noJjiy4aet oauH O6ama. [TpaBuibHOE BBINOIHEHUE 3aJaHUI BTOPOW YaCTH OLICHUBAETCS
2 Oayutamu uin 1 0ayuioM 3a 4aCTUYHOE pPEIICHHE.

baiel, nosry4eHHbIE 32 BCE BBINIOJIHEHHBIE 3aJaHUs, CYMMHUPYIOTCSI.

IlIkaJsia nepeBoaa 0aJJI0B B OTMETKH 110 NATHOAJUILHOM CUCTEMeE

OTMmeTka Yuco 0a,1J10B,
Heo0XoMMoe J1Jisl OJIy4eHUs OTMETKH
«3» (ynos.) 8-10
«4» (xopo1o) 11-13
«5» (OTIIUYHO) 14-16




Pazoen 3 Ilpamsle u nnockocmu, KOOPOUHAMbBL U 6EKMOPbHL 8 NPOCMPAHCHIBE

Teopernyeckue BONpPOCHI:

Chopmynupyiite Teopemy Iludaropa.

[lepeuniciure OCHOBHBIE (PUTYpPBHI B TPOCTPAHCTBE.

[lepeuncnure cnocoObl 3aaHusl TUIOCKOCTH.

[Ipopomxure Tteopemy: «Ecnu oaHa W3 JBYX MNapaJUI€IbHBIX MPSMbBIX

NEPNEHIUKYJIIPHA INIOCKOCTH, TO. ...

[Iponomxure Teopemy: «Eciau nBe mapasuienbHbIE MJIOCKOCTH NMEPECEKAIOTCs

TPETHEU, TO...».

Cdhopmynupyiite onpenenenre AByrpaHHOTO YIia.

Packpoiite noHATHE «YrOa MEXKY NPAMBIMID.

[IepeuncinTe B3aMMHOE PACIIOJIOKEHUE ABYX IPSIMBIX B IPOCTPAHCTBE

9. Kakue npsiMple Ha3bIBalOTCS MapajuIeIbHBIMU B IPOCTPAHCTBE?

10.Kakue npsiMple Ha3bIBatOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?

11.Kakue npsiMble Ha3bIBAtOTCS MEPIICHIUKYJISIPHBIMH B IPOCTPAHCTBE?

12.Ilepeuncnute B3aMMHOE  PACHOJIOKEHUE TPAMOM UM IUIOCKOCTH B
IIPOCTPAHCTBE.

13.PackpoiiTe MOHATHE «YTOJI MEXKAY MPSMOU U INIOCKOCTHION.

14.PackpoiiTe MOHATHE «IAPATIIETBHOCTD MPSMOU U INTIOCKOCTH.

15.PackpoiiTe MOHATHE «IEPHEHANKYISAPHOCTD MPSMON U IIIOCKOCTH.

16.1lepeuncnuTe B3aMMHOE PacloJIOKEHHE IBYX IJIOCKOCTEW B IPOCTPAHCTBE.

17.PackpoiiTe MOHITHE «YTOJI MEXKIY MIOCKOCTIMM.

18.PackpoiiTe MOHATHE «ApATIETbHOCTD MIIIOCKOCTEW.

19.Packpolite MOHATHE «EPIEHANKYISIPHOCTD IIIIOCKOCTEN».

20.Kak HaliTh pacCTOSHUE OT TOYKHU JI0 IPSIMOI?

21.Kak HallTH pacCTOSHUE MEXTY NPSIMbIMU?

22.Kak HaliTH pacCTOSTHUE MEXKIY IIOCKOCTAMM?

23.1Iponomxure onpenenenue: «llepnenaukynsap — 31o...»

24 1Tponomxure onpenenenue: «HakimonHas — 3T0...»

25.1Iponomxute onpenenenue: «lIpoekuns HAKITIOHHON — 3TO...»

26.11epeuncnure CBOKCTBA NAPALIEIBHOTO IPOSKTUPOBAHUS.

277.113 4ero COCTOUT NMPAMOYTOJIbHAsI CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?

28.Ecnu TouKa JIEKUT B IUNIOCKOCTH X)), KaKas KOOpAUHATa y HEE HyJieBas?

29.1TpuBenurte npuMep KOOPAUHAT TOUKU A, KOTOpas JIEKUT HA OCH Z.

30.Packpoiite MOHSITHE «BEKTOP».

31.Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?

32.Kakue BeKTOpbl Ha3bIBAIOTCS NEPIEHIUKYJIIPHBIMU?

A o

®© N o

KouTpoJsbHasi padora
IlepBas yacThb
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHBLL OMEEM U3 YEMblPex
nPeOI0HCEHHDIX.
1. (1 6amr) PacmdpyiiTe KpaTKyro 3amuck: a€ f3.
A) TouKa a MPUHAJICKUT TUIOCKOCTH [5; b) Touka a mpuHammexuT npsamoii §; B)
npsiMasi a IpUHAJIEKUT IIOCKOCTH [5; ') mpsimasi a mepecekaeT MI0CKOCTh f3.




2. (1 6ann) Ipameie AB u C]I ckpeniuBatotcs. Kakoe pacnonoxeHue MMeroT
npsimeie AC u B/[?
A) mapamnensHble; b) nepnenmukynspueie; B)  ckpemmBatorcs; 1)
NepeceKaroTCsl.
3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xoyutnHeapHbie?
A) a, B; b) c, B; B) a, ¢; I') ko/utmHEapHBIX BEKTOPOB HET.
4. (1 6amn) Hdanwsr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoii Kakoro
oTpeska siBisiercs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.
10.
11.BTopasi yacTtp
Ilpu evinoanenuu 3adanuit 5-10 3anuwmume x00 peuwieHus u NOJYYeHHLLI
omeem.
12.5. (2 6amna) Yepe3 koHubl orpe3ka AB um ero cepeauny M mnpoBeneHbl
napajuieNbHbIe TPSIMbIE, EPECEKAOIUE HEKOTOPYIO TUIOCKOCTh B TOUKaxX Ai,
B1 nu M. Haiinure nnuny otpeska MM, eciim otpe3ok AB He mepecekaer
IIOCKOCTh U ecii AA1=6,8cMm, BB1=7,4cMm.
13.6. (2 6amna) Ipsmeie AC, AB u AJl nonapHo neprieHaukyisipHsl. Haiinure
otpe3ok ClI, ecnu AB=5 cm, BC=13 cm, A/I=9 cm.
14.7. (2 Oamma) (2 Oamna) Jlansl BekTopbl a(-6,0,8) , B(-3,2,-6). Haiinure
CKaJISIpHOE MPOMU3BE/ICHUE BEKTOPOB.
15.8. (2 6amna) Haueptutrs xky6 ABCIHABi1Ci/i. Iloctpouts TOouky K€EAB,
touky M€EJI/1:C, orpe3ok PEEAB:C,.
16.9. (2 6Gamra) Ilpy Kakux 3HA4YeHMIX 7 BEKTOp®l a (4,m,2), B(1,2,n)
MEePIECHIUKYJISIPHBI?
17.10. (2 o6amma) Odopmure smct Oymarn A4  BEpTUKAIbHBIMH,
TOPU3OHTAIBHBIMY, HAKJIOHHBIMU JIMHUSMH, HCIIOJIB3YS Pa3HBIE I[BETOBHIC
OTTCHKH.

ITaJIOHBbI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10
3alaHus

OrBer | B B A B 7,1 15 -30 - -1 -




Pa3zoen 4. Ocnosvt mpuzonomempuu. Tpuzonomempuueckue pynkuyuu

TeopeTnyeckune BONPOCHI:
1. Yemy paBeH yroi B OQuH paguaH?
2. B kakux 4eTBepTAX TPUTOHOMETPUYECKOrO Kpyra (QyHKUUS y=Sinx
MIPUHUMAET MOJIOKUTEIbHBIE 3HAUCHUS ?
3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QyHKIUS Y= COSX
IIPUHUMAET OTPULIATEIIbHBIE 3HAUEHUSA?
[Iponomxute onpeaenenue: «CUHyC OCTPOTO yrila — 3TO...».
[Iponomxure onpenenenune: «KocuHyc ocTporo yria — 310...».
[Iponomkure onpenenenue: « TaHreHe OCTPOro yria — 310...»
Cdhopmynupyiite OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
Yemy paBHO npousBeaeHHe tgx*ctgx?
. Yemy paBeH sin(2x)? ChopmynupyiTe npaBuiIo BEIYUCICHHS.
10 Yemy paseH cos(2x)? ChopmynupyiiTe NpaBUiIO BEIYUCICHUS.
11.1lepeuncnure TpUroHOMETPUUECKUE PYHKLINHU, YKAKUTE UX TEPUOJIBI.
12.Yemy paBeH nepuos GyHKIUH y=cos(4X)?
13.emy paBeH nepuoa GyHKIUN y=cos(x/4)?
14.Onpenenure o61acTh 3HaUeHUST PYHKIIUU y=3¢0S(5X)?
15.11epeuncnure crocoObl pelieHus TPUTOHOMETPUUECKUX YPaBHEHUH.
16.Packpoiite anropuTtM peumeHHs OAHOPOIAHBIX TPUTOHOMETPUUECKUX
YPaBHEHUN NIEPBOrO NOPSAKA.
17.PackpoiiTe airopuTM peleHHs OOHOPOJHBIX TPUTOHOMETPUUECKUX
YPaBHEHUU BTOPOTO MOPSJIKA.

R RV

KonTpoJjbHas padora

IlepBasi yacTh

Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuibHbLL OMEem U3 Yemblpex
nPeOI0HCEHHDIX.

1. (1 6amm) B AABC cosC=%. Kakass u3 CTOpPOH SBIISIETCA THUNOTEHY30U

AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) YriioM Kakoi yeTBepTH siBisieTcs yroi o=410°7?
A)LB)ILB)ILT) IV.
3. (1 6amn) Kakue 3 QyHKIMA SBASIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) [lepuon pyukmm y=sinx?
A)n/2; b)2rn; B)4n; T) m.



18.
19.BTopas yacThb

Ilpu evinoanenuu 3adanuii 5-10 3anuwmume x00 peuieHus u NOJY4eHHLL
omeem.

. T T
5. (2 6anna) Beraucnure: sin 5 T cos—.

. V2 . V2
6. (2 6anna) Haiinure 3HaueHne BBIpaKEHUS 4arccos7 - 4arcsin(— 7)

20.7. (2 6anna) Haiiaure 3HaYeHUE BHIPAKCHHS Ttg13°-tg77°.

1 .
8. (2 Oamma) Pemure ypaBHEHHME COS X ==. 3alUIIUTe HAUMEHBIIUN

E.
TIOJIOKUTENbHBIA KOPEHD YPABHEHHS.
9. Pemmre ypaBHenue sin® x - 4 sin x + 3 =0.

10. IToctpoiite rpadk TPUTOHOMETPUIECKON PYHKITUU y=2 SINX

ITAJIOHBI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10
3aJaHUus
OtBer |b A B b 1 21 7 /3 7/2+27n,

ne 7z

Pazoen 5 IIpouszeoonasn u nepeooopasnasn pyukyuu

Teopernyeckne BONPOCHI:
1. IIpomomxure onpenenenue: «lIponsBoanas — 31o0...»

Packpoiite reoMeTpuyecKuii CMbICI IIPOU3BOJHOM.
Packpoiite ¢pu3ndeckuii CMbICI TPOU3BOAHOM.
IlepeuncnuTe npaBuiia BBIYUCICHHUS TPOU3BOIHBIX.
Yemy paBHaA MPOU3BOAHAS CTEIEHHOW (DYHKIIMU?
Uemy paBHa IIPOU3BOIHAS IPOU3BEICHUS ?
Yemy paBHaA IPOU3BOAHASL YACTHOTO?
Yemy paBHaA MPOU3BOAHAS CIONKHOW QPYHKITUN?
9. Cdopmynupyiite mpu3HaK Bo3pacTaHus GyHKIIUU.
10.ChopmynupyiiTe nmpuzHak yobIBaHUS (QYyHKLIUU.
11.ChopmynupyiiTe mpu3HaK TOYKH MaKCUMyMa (QyHKIUH.
12.ChopmynupyiTe mpu3HaK TOYKH MHHUMYyMa (QyHKITIH.
13.CocTaBbTe alrOpuTM peIIeHUs 3ajlad Ha HaXOXJIEHUS HauOOJIBIIETO U

HAaMMEHBILIETO 3HAaUeHUs (PYHKIUU HA OTpe3Ke?
14.CocTaBbpTe alIropuT™M HUCCIEAOBaHUS U MOCTPOEHUS Trpaduka GyHKIHH C

TIOMOIIBIO POU3BOJHOM.
15.I1ponomkute onpenenenue: «Oyukiusa F(X) Ha3pIBaeTCs ...».
16.PackpoiiTe reoMeTpuYECKUil CMBICH ONPENEIEHHOIO HHTETpaa.
17.1Tponomxkute onpenenenue: « KpuBonuHenHas Tpanenus — 3TO...».
18.Chopmymnupyiite hopmyny Herorona-JIeitonuna.
19.B gem 3akitouaercs oOMIUNA BUJT BCEX IEPBOOOPA3HBIX ?

e A i




20.11epeuncnure npaBuiia BBIYUCICHNAS UHTETPAIIOB.

KonTpoJbHasi padora
IlepBas yacThb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuibHblil Omeem U3 Yembvlpex
nPeOI0HCEHHDIX.
1. (1 6amn) Yemy paBHa npousBoaHas GQyHKIUH y=2x>7
A)y'=5x;B)y'=6x;B)y=6;T)y=6x>
2. (1 6amn) o xakoit u3 GopMys1 BEIYUCISETCS MPOU3BOAHAS YACTHOTO?
A) (utv)'=u"+v’; b) (uv)’=u'v+uv’; B) (%)' =
I)(f(g(x)) =F (2(x)*g(x).
3. (1 6amn) Pemmre ypasuenue f'(x)=0, ecim f(x)=3x> — 6x +4. BriOepure
OTBET.
A)1;b)-1;B)4;T') 4.
4. (1 6amr) OOmumii BUA Bcex mepBoooOpa3HbIX s f(X)=sinx?
A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
21.
22.Btopas yacrTh
Ilpu evinoanenuu 3adanuit 5-10 3anuwmume x00 peuwieHus u NOJYYeHHLLI
omeem.
5. (2 6Gamma) MarepuanbHasg TOYKA JABWXKETCS NPSIMOJUMHEHHO MO 3aKOHY

v2 i

1
x(t) ==t +1—10
4 (rae X — paccTosHME OT TOYKM OTCYETA B METPAX, [ — BPEMS B

CEKYHJIaXx, U3MEPEHHOE C Hauaja JIBIKeHus1). B kakoil MOMEHT BpeMeHHU (B CEKyH/Iax)
ee CKOpOCTh ObliIa paBHA 5 M/c?

6. (2 6anna) Ha pucynke uzo0paxén rpaduk GyHKIHM y = f(x) 1 KacaTelabHas K
HEMY B TOUKe C abcuuccoi xo. Haliaure 3naueHne nporus3BoaHON QyHKIMH f(X) B TOUKE
Xo.

7. (2 6anna) Pemure HepaBeHCTBO: X>-16 < 0

8. (2 6amna) Ha pucynke mzoOpaxeHn rpadpuxk ¢ynkuuun y=f(x), onpenenénnou
Ha uHTepBane (—3;11). Haiiaute HamMeHblee 3HaueHHE (QYHKIUHU f(Xx)HA OTpE3Ke
[2;9,5].
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9. 2 6éuma) Ha pucynke mn3o6paxén rpaduk Hexoropoil ¢ynkumn Y = f (x)
(1Ba nydya c oOmieit HauvanbHOW TOuKoM). [lonb3ysick PHUCYHKOM, BBIYHCIIUTE
F(8) —F(6), rpe F(X) — onna u3 nepBoo6pasubix ynximn f (X)-

Vv

—38

1

A

0

—
-

7 8 X

10. (2 6amna) ®upme «JIuzakin+» BBLIEISIOT Y9aCTOK 3eMIH omaznso 100 M2,
[IpennararoT yeThlpe ydacTka pasHbix pasmepon: 25x4; 20x5; 12,5x8; 10x10. Kakoii
y4aCTOK 0J00pHUT aupekTop hupmsl «Ju3aiH+»y, yuutsiBas, 4To HE0OX0AuMO OyaeT
MOCTaBUTh 3a00p IO MePUMETPY?

TAJIOHBI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10

3a]aHus

OrBer |TI B A b 8 1,25 | (-4; |-3 12 10x10
4)

Pazoen 6 Muozozpannuku u mena epauieHus

TeopernuecKkye BONPOCHI:

1.
2.
3.

9,

*

IIponomxure onpenenenue: «K MHOrOrpaHHUK — 3TO. ...

IIponomxure onpenenenue: «lIpuzma — 310...».

[Iponomxure onpenenenue: «lIpsaMOyronbHbIM NapajuieaenuIes —
3TO...».

[Iponomxure onpenenenue: «Ky6 —370...».

IIponomxure onpenenenue: «llupamuga — 370...».

Chopmymupyiite CBOWCTBO 0 IIPOTHUBOJICKAIIUX rpaHsax
napasulieJIenunea.

ChopmynupyiiTe CBOMCTBO O JUATOHAISIX MapalljieenuIe/a.
ChopmynupyiiTe CBOMCTBO O JUAaroHaJii MW JIMHEWHBIX pa3Mmepax
IPSIMOYTOJIBHOIO IapajulesIeuIeaa.

Kaxkast npu3zma Ha3pIBaeTcs IpsiMoi?




10.Kakas npu3ma Ha3bIBa€TCS MPABUIBHON?

11.PackpoiiTe MOHATHE «IPABUIIbHASA IUPAMUIAY.

12.Yt0 Takoe anodemMa npaBUIbHON MUpaMUJIbI?

13.B yeM oTiiuMe MOJHOM MOBEPXHOCTH MPU3MbI OT IMOJHOW MTOBEPXHOCTH
MAPaMHIbI?

14.Chopmynupyiite TeopeMy O BBIUYUCICHUU OOKOBOM TMOBEPXHOCTH
PAMOU MPU3MBL.

15.Chopmynupyiite TeopeMy O BBIUYUCICHUU OOKOBOM TMOBEPXHOCTH
IPaBUIILHOW MUPAMU/IBI.

16.HazoBute mnpemMersl u3 Bamieil NpodecCHOHATBLHOW eATeTbHOCTH,
KOTOpBIE UMEIOT (POPMBI MHOTOIPaHHUKOB.

17.ITponomkute onpenenenue: «{unuuap — 310...».

18.IIponomkure onpenenenue: «Konyc — 310...».

19.1Ipomomxure onpeneneHue: «Y CEHEHHBIM KOHYC — 3TO. . ).

20.1Tponomxure onpenenenue: «llap —arto...».

21.Yt10 sBRg€TCSA BHICOTOM YCEUEHHOIO KOHYCa?

22.Yt0 sABASETCS OCEBBIM CEYECHHEM IMJIMHIApPA, KOHYCa, YCEUYEHHOTO
KOHYyca, mapa?

23. Ilepeuucnure eIMHULIBI U3MEPEHUS JI0IIAU, O0BEMA.

24.Yemy paBHO OTHOIIECHME IUIOLIAJEH MOBEPXHOCTEH MOJOOHBIX (QUTYD B
MPOCTpPaHCTBE?

25.Yemy paBHO OTHOIIICHHE 00bEMOB TTOAOOHBIX (DUTYP B IPOCTPAHCTBE?

26.HazoBuTe mnpenMersl W3 Bamied NpodecCHOHAIbHOW eATeTbHOCTH,
KOTOpBIE UMEIOT (POPMBI TEJT BPALLEHUS.

KoHnTpoabHas pabora

IlepBasi yacTb

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHBLL OMEEM U3 YEMbIPeEX
nPeOI0HCEHHDIX.

1. (1 6amn) B kakux enuHUIIAX U3MEPSIETCS 00bEM MHOTOTpaHHUKA?

A) B Mmerpax; b) B kyOuueckux merpax; B) B kBaapatHbix merpax; ') B
JBYTPAHHBIX IPpajycax.

2. (1 6amn) [1nomaae MOJIHON MOBEPXHOCTH MPU3MBI BBIYUCISETCS 110 PopMyIie:

A) S = S60k + 2 Socn.; B) SO0k =Poc™H; B) S = B6ok + S Socw; I') SO0k
=2Pocu™H.

3. (1 6amn) Yrto sBASIETCS OCEBBIM CEUCHUEM KOHYyca?

A) paBHOOeOpeHHBI TpeyroibHUK; b) paBHOOenpeHHass Tpameuus; B)
NpsIMOYTOJBHUK; [') mpsiMOyroyibHast Tpaneuus.

4. (1 6amn) Kakas ¢urypa mnomyyaeTcss MpH BpaIICHUH MPSIMOYTOJBHOTO
TPEYroJIbHUKA BOKPYT OJHOIO U3 CBOMX KaTETOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamuia.

Bropas yacth

Ilpu evinoanenuu 3adanuii 5-10 3anuwmume x00 peuieHus u NOJY4eHHLL

omeem.




5. (2 6anna) PeOpo ocHOBaHHS MPaBHIBHON TPEYyroJabHOW MUpamMHUAbl 3 M,
anoema 6m. Halinute miomaas O0KOBOW MOBEPXHOCTH MTUPAMU/IBL.

6. (2 6aya) JIBe cTOpoHBI MapajienaorpaMMa oTHoOCATCS Kak 3:17, a mepumeTtp
ero paBeH 40. Halinure 00JbIIyI0 CTOPOHY MapajuiesiorpaMma.

a4

7. (2 6amna) [IpsaMoyroJbHUK CO CTOpOHAMH 8 CM M 3 CM BpalllaeTcs BOKPYT
Oonpielr croponsl. Haiiaure oObem, muioniaau OOKOBOW W IOJTHOM MOBEPXHOCTEH
MOJIYYE€HHOIO TeJIa.

8. (2 6anna) Haiigute 00EM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE
JIBYTPaHHBIE YTJIbI PSAMBIE).

9. (2 O6amma) Knuenty HeoOXoauMo, 4TOOBI B KOMHATE€ 0053aTEJILHO
MPUCYTCTBOBAIM OOBEMHBIC AJIEMEHTHI JIeKopa IuiInHApuYeckor (hopmbl. [locTpouts
u3 Oymaru Mojielib MIIMHApPa. PasmMephl A1 MOCTpOEHUS BEIOPATh CAMOCTOSTENBHO, C
y4eTOM TOTO, YTO COOTHOIIIEHUE paJyca K BRICOTE JOJKHO OBITH 1:2.

10. (2 Gamma) PaccunrtaTh KOJUYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KpacKH
HY>KHO KYIIUTb JUIsl OKpAIlIMBaHMsI IHJIMHIPUYECKOTO CBOJA mojBaia. Pacxos kpacku
100 r ma 1 M2 Cumrars n=3.

ITAaJIOHBbI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10
3aaHusA

OtBer | b A A A 27 17 72 m; |87 - 3
48 T;
64




Pazoen 7 Cmenennasn, nokazamenvHas u 102apupmuyeckan ynkuyuu
Teopernyeckue BONPOCHI:

1. Chopmynupyiite onpeeraeHue CTeneHHON PyHKIUY.

2. Ilepeuuncnute cBoCTBa CTENEHHONW (PYHKIIMU

3. Chopmymnupyiite onpeeneHre nokazareIbHOU PyHKIIUH.

4. Tlepeuucnute CBOKCTBA NOKa3aTEIbHON (DYHKIIUN

5. Chopmynupyiite onpeneneHue Jorapupmuaeckon GyHKIuu.
6. Ilepeuncnure cBolicTBa JTorapuMUIECCKON (HYHKITUH.
7
8
9.
1

. [Iponomxure onpenenenue: «Jlorapupm — 370...».
. Yemy paBeH jnorapudm npousBeneHus?
Yemy paBeH jorapu@m 4acTHOTO?
0.IlpuBenute npumMepsl JorapupMUUECKOd CHUpaId B MHPHUPOJIE U B
OKPY’KaroIlleM MHUpE.
11.Ha 49ro HeoOXoAMMO  OOpaTUTh BHUMAHUE MPU  PEIICHHUH
MPPALMOHATIBHOIO YPABHEHHS YETHOM CTETICHH?
12.YeMy paBeH KOpPEHb YETHOM CTEIEHUM W3 OTPULATEIBHOrO0 yucia?
IIpusenure npumep.
13.YeMy paBeH KOpEHb HEYETHOM CTEIEHH W3 OTPULATEIBHOTIO 4Yucia?
IIpuBenure npumep.
14.Ha uto cToUT OOpaTuTh BHUMAHHUE NPU PEUICHUM JIOrapu(PMUUYECKUX U
UppaloOHaIbHBIX, IPOOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB?
15.B dem 3akitouaercs rpaguueckuil crocod peieHus ypaBHeHUH.

KonTpoJsbHas pabora

IlepBasi yacThb

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHBll Omeem U3 Yemvlpex
NPeOI0HCEHHBIX.

1. (1 6amn) Mexmy KakuMu ABYyMSI HATypaJTbHBIMU YHCIIAMHA HAXOAUTCS YHUCIIO
V192

A)19u20;b)2u3;B)18u19;1) 3 u4.

2. (1 6amn) Ha pucynke m3zo0paxén rpaduk pynkmum Buna f(x)=a*. Haiigure
3HaueHue f(2).

YA

5 ¢

f(x)=a"

X

21 EoR

A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6ann) Kakas u3 ¢pyHKIIUN BO3pacTatoT Ha Bcell 00J1acTu ornpeeaeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*T) f(x)=log: x.

2

4. (1 6ayun) Ykaxure 001acthb onpenencHus Gyskun f(x) =




A) (-7; 1,5); B) (-00; -1,5), (7; +0).; B) (-1,5; 7); I') (-00; -7), (1,5; +0).

23.

24.BTopas 4acTthb

Ilpu evinonnenuu 3adanuii 5-10 3anuwmume x00 peuieHus u NOJYYeHHLL

omeem.

5. (2 6anna) Halimure 3HaueHUE BBIpAXKEHUS

45119 . 44,

6. (2 6amna) CKOJILKO LIENBIX PEIIEHUH KMEET HEpaBeHCTBO 1 <7%1<497

7. (2 6amta) HaliquTe KOpeHb ypaBHEHUS logs(4+x) =2.
25.8. (2 6amna)) PaccrosHue ot HaOmroaTeNs, HAXOJAIIETOCS Ha HEOOJBIION
BbIcOTE h KmiloMeTpoB Haj 3eMJIEH, 10 HAOII0IaeMOM UM JMHUU TOPHU30HTA

BbIUMCIIsIETCA TI0 (popmyie

[=V2Rh 116 R=6400 xm — pamuyc 3emmu. C

KaKoOW BBICOTHI TOPU3OHT BHUJEH Ha paccTosHuu 48 kuiaomeTpoB? OTBET
BBIPA3UTE B KMJIIOMETpax.
9. (2 6amra) B xone pacmaga palMOaKTUBHOTO U30TOIIA €T0 Macca YMEHBIIASTCS

10 3aKOHY
mpouieauee OT HadallbHOTO MOMEHTa, I'— mnepuoj nosypacnaza. B HayanbHbIN
MOMEHT BpeMmeHu Mmacca uzortona 184 mr. Ilepumon ero momypacnama cocrtaBiseT 7
MuH. HaliuTe, yepe3 CKOJIbKO MUHYT Macca U30Tomna OyaeT paBHa 23 MT.

10. (2 6anna) Haiigute 3HayeHue BbipaxkeHUss logg 108 + log, 2

m(t) =mg-27"T,

rae mo— HadalbHasg macca H30TOMa, f— BpeM,

ITAJIOHBI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10
3a1aHuA
OtrBer | b A A ) 121 |2 21 0,18 |21 3

Pazoen 7 ODnemenmvl meopuu GepoAMHOCHEN U MAMEMAMUUECKOU
CMamucmuku

TeopeTrnyeckue BONPOCHI:

1.

sl

SweNaw

O

[Tponomxure onpenenenne: «CiydaitHoe coObITHE — 3TO...». [IpuBeauTe
IIpUMED.

[IpuBenuTe mpuMep TOCTOBEPHOTO COOBITHSL.

[IpuBenuTe mpuMep HEBO3MOXKHOTO COOBITHSL.

[Iponomxure omnpeneneHue: «BeposSTHOCTh CIIy4yalHOTO COOBITUS —
3TO...»

ChopmynupyiiTe npaBuiio HAXOKACHHUS CIOKEHUS BEPOSITHOCTEM.
Chopmynupyiite mpaBuiIo YMHOKEHUS BEPOSITHOCTEM.

Kak Haiitu cpennee apuMeTnyeckoe YUCI0BOro psjaa?

Kak HaliTu MeauaHy 4ucioBOro psaa?

. Kak Bbrumncnsiercs pasmax 4uciaoBoro psnaa’?

Jist 4ero HyXHbI AUarpaMmsl, rpaduku? Ilepedrcaure BUABI AUarpaMM.




11.IIpuBeanTe mpuUMEpPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOTHBIX
SIBJICHHSX.

12.1lpuBenure TpUMEpPbl NPOSBICHUS 3aKOHA OOJBIIMX YHCENl B
OOIIIECTBEHHBIX SIBJICHUSAX.

13.YT1o uzyyaer craTuctuka’?

14.IIponoskute onpenenenue: «Coueranue — 3T0...».

15.ITponomkute onpenenenue: «Pa3Menienrue — 31o...».

16.ITponomkute onpenenenue: «IlepecTaHOBKU — 3TO...».

KoHTpoJsbHas padora

IlepBas yacTb

Ilpu pewenuu 3adanuit 1-4 3anuwiume nNpaguibHBLL OMEEmM U3 Yemblpex
nPeonoIHceHHBIX

1. (1 6amr) Kakux coObITHII HE OBIBAET B TECOPUU BEPOSTHOCTEH?

A) cnyqaitnbie; b) Hecimydaiinble; B) noctoBepHbie; I') HEBO3ZMOXKHBIE.

2. (1 6amn) CobbITHE, KOTOPOE MPHU BBHITOJIHEHUH ONPEIEIEHHON COBOKYITHOCTH
YCJIOBUM, 00513aT€ILHO MPOU30MUJIET - ATO:

A) cnydaitHoe; b) HeciyudaitHoe; B) noctoBepHoe; I') HeBO3MOXKHOE.

3. (1 6ann) BeposiTHOCTH CIy4yallHOTO COOBITHSI €CTh HEOTPUIATEIBLHOE YHCIIO,
3aKJIIOYEHHOE MEXK/y YMCIaMu:

A)Oul; B)Ou 100; B)-1 u 1; ') -100 u 100.

4. (1 6amn) I'pynmupoBka — 3710. ..

A) ynopsiioueHrue eIUHUIl COBOKYITHOCTH TO MPHU3HAKY; b) pazouenue eamHuly
COBOKYMHOCTA Ha TPyNmbl Mo mpuszHaky; B) o0OobOmenune enuHuuHbIX ¢aktos; )
000011IeHNEe eTUHUYHBIX TPU3HAKOB.

Bropas yactb

Ilpu evinoanenuu 3aoanuit 5-10 3anuwmume x00 peuwieHus u NOJYYeHHLLI
omeem.

26.5. (2 6anna) B oduce nuzaiiHepCcKOro areHTCTBa HAXOMSTCS 8 MOCETUTEINICH
KEHCKOTO Toy1a ¥ 2 My>cKoro. OnpenenuTb BEpOSITHOCTh TOTO, YTO TIEPBBIM K
KOHCYJIbTAHTY OOpaTUTCSI MY KUYMHA.

27.6. (2 6amna) Ha xondepenmuio npuexanu 2 ydeHslx u3 ['epmanuu, 3 u3
Cepbuu u 7 u3 lBeimapun. Kaxxaplii u3 HUX AenaeT Ha KOH(DEPEHIIUU OJIUH
noknan. Ilopsgoxk  nmokianoB — ompenensercs kepeObEéBkod. Haitgure
BEPOSITHOCTh TOTO, YTO MSATHIM OKXETCs 0K yueHoro u3 CepOun.

28.7. (2 6amna) Mamra, Tumyp, duana, Kocts u AnToH Opocuiu kpeOuil — KoMy
JIOCTaHETCS MPOEKT 1Mo 0OPMIICHUIO CBaficOHOrO 3a1a. Haiinure BepoATHOCTh
TOTO, YTO MPOEKT TOYHO HE OYJIET BHIMIOIHATH AHTOH.

29.8. (2 Ganna) B simuke Tpu KpacHBIX U TpU CHHHUX (iioMacTepa. DromacTepsl
BBITACKUBAIOT MO OYEPEaH B ciydailHOM mopsake. KakoBa BepOsiTHOCTh TOTO,
YTO MIEPBBIN pa3 CHHUN (IoMacTep MOSBUTCS TPETHUM TI0 CUETY?

9. (2 6anmna) Hau pspg uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinure
MOy psjlia U cpeaHee apudMeTnyeckoe psa.

10. (2 Oamna) Ilpu aHanu3e I1IEHOBBIX MPEANOYTEHUM KIUEHTOB
IN3afHEPCKOr0 areHTCTBA TMOJIY4YEHbI JaHHbIC, MPEJACTABICHHbIC B TaOJIUIE:




J0Ji1  KJIMEHTOB, MPUOOPETAIOINX AU3aHEPCKHE YCIYyrd OAMHAKOBOI'O
Ha3HA4YEHUs, HO Pa3lIM4YHON LEeHbl. HalTh Moay ciaydailHOM BENWYMHBL. X —

LEHBI POAABAEMBIX YCIIYT.
30.

Xi 3500 [4500 |5500 | 6500 | 7500 | 8500
pi 1/20 [3/20 [3/20 [8/20 |4/20 |1/20

ITAaJIOHBI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10

3a1aHus

OtrBer |b B A A 0,2 0,25 0,8 0,15 |172; |6500
172,75

2. ®oH] OLEHOYHBIX cpeacTB st AuddepeHuMPOBAHHOIO 3a4€eTA

IlepBas yacTtb

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguibHBLL OMEEmM U3 Yemblpex
NPeOI0HCEHHBIX.

1. Hausl Touku A(2,0,5), B(-2,6,3). Kakue koopvHATBHI UMEET CEpEUHA OTpE3Ka

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) Ipsmeie AB u CJ] napamienshubie. Kakoe pacnosiiokeHHe HUMEIoT
npsimble AC u BJ[?

A) mapamnensHble; b) nepnenmukynspueie; B)  ckpemmBatorcs; 1)
MePECEeKatoTCsl.

3. (1 6amn) Kakue u3 GyHKIUN SABISIOTCS YETHBIMHE?

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

4. (1 6amn) Ha pucynke mzoOpaxkeH rpaduk mpousBogHol pyHkmmm y=f(x).
[Ipu kakom 3HaUYEHUU X (PYHKIUS MPUHUMAET CBOE HAMOOJIbIIIee 3HAUCHUE Ha OTPE3Ke
[-4;-2]?

YA

y=f'(x)

=Y

0o 1

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

Bropasi yactb
Ilpu evinoanenuu 3adanuit 5-10 3anuwmiume x00 peuwieHus u NOJYYeHHLLI
omeem.
5. (2 6amna) Yepe3z koHusl orpe3ka AB u ero cepenuny M mnpoBeaeHbl
napasuiesibHbIe MPSMbIC, MTEPECEKAIOIINEe HEKOTOPYIO TNIOCKOCTh B Toukax Ai, Bi




n M. Haigure mimmay otpeska MM, ecnm orpe3ok AB He mnepecekaer
IUIOCKOCTh U eciii AA1=6 cm, BB1=4 cm.
6. (2 6anna) Jlanel TOUKH A(6,7,8%, B(8,2,6). Haiinute nnuny BekTopa AB.
7. (2 6ama) Haiiqure g\t 2/ ecmtg@ =0,5.

8. (2 Gamna) MarepuanbHas TOYKa ABUKETCS IPSIMOJIMHENHO 10 3aKOHY X(t)=t>-
13t+23 (rae x — paccTosiHue OT TOYKU OTCUETa B METPaX,  — BPEMsI B CEKyHaX,
M3MEPEHHOE C Hayvasla JBWKEHUs). B kakoli MOMEHT BpeMeHM (B CEKyHJax) €e
CKOpOCTb Obli1a paBHa 3 M/c?

9. (2 6amna) Jlana pynknus f(x)= 3x*+1. Yemy pasna F(1)?
10. (2 6amna) Pemure ypaBHeHue cosx=1. B oTBeT 3amuimmTe HaMMEHbIIUMA
HEOTPHULIATEIbHBIN KOPEHb.

ITAJIOHBI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10
3a1aHus
OtBer | A r b b 5 /33 |2 8 2 0

®oH/ OLICHOYHBIX CPEICTB AJIs MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Ha BbIloNHEHWE NHUCHMEHHOW SK3aMEHAIIMOHHOW paboThl MO MaTeMaTHKe
naercs 4 actrpoHomuyeckux yaca (240 MUHYT).

DK3aMeHallMOHHAas paboTa COCTOMT HMX 2-X 4YacTe: o00s3aTeabHON W
JIOMOJIHUTEIILHOM.

OOs3aTenpHasl 4YacTh COJACPKHUT 3aJaHsl MHUHHMAIBHOTO 00s3aTEIBHOTO
YPOBHS, JOMOJHUTENIbHAS YacTh — 00JIee CIOKHbIE 3a1aHusl.

[Ipu BbITIOTHEHUHU 3a7aHUN 0053aTEeNIbHON YacTH TpeOyeTcsl MPeICTaBUTh XOJ
pelieHrss W yKaszaThb TOJIyYEHHBIH OTBET. 3a MpPaBWIBHOE BBIMOJHEHHUE JIHOOOTO
3aJlaHud U3 00sA3aTeNbHOM 4YacTH oOydaromuiics mnonydaere oauH Oami. Ilpu
BBINIOJIHEHUM 33JIaHUs U3 JOMOJHUTENBHOW YacTH HEOOXOAMMO MOAPOOHO OIHUCATh
XOJl peuieHus W JarTh OTBET. lIpaBHUIIbHOE BBINOJHEHUE 3aJaHUN TOMOJIHUTEIBHOMN
YacTH OolleHHuBaeTcs 3 6aymamu wid 1-2 GajiamMu 3a 4aCTUYHOE pelIeHue.

bainel, nosry4eHHbIE 3a BCE BBINIOJHEHHBIE 3aJaHUs, CYMMHUPYIOTCSI.

IlIkaJsia nepeBoja 6aJ1JI0B B OTMETKH 10 NATHOAIILHOM CHCTEME

OTmeTka YucJjo 6a,1J10B,
He00X0AMMOoe JIJIs1 TOJYYeHHsI OTMETKH
«3» (ynoB.) 6-9
«4y» (xopor1io) 10-14
(HE MeHee OJTHOTO 3a/IaHusl U3 JIOTIOJTHUTEILHON YacTH)
«5» (OTIUYHO) oonee 14
(HEe MeHee JIBYX 3aJJaHUi U3 IOTOJHUTEILHON YaCTH)




IK3aMEeHAYUOHHBLE 300AHUA O MaAmeMaAmUKe
Oosi3aTesibHAsL YaCTh
IIpu BbImosIHeHuM 3axaHuii 1-12 3anMmumMTe XO04 pelieHMs U IMOJYYEHHbIH

OTBET.

1.
2.

9.

(1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)

un

(I 6ann) Ha pucyHke >XUPHBIMH TOYKAMH

L=, W=

IMIOKa3aHO CYTOYHOC KOJIHMYCCTBO OCAIKOB,

(RN ]
r—
|

BBITIaJIaBIIMX B Onucte ¢ 7 mo 18 pnexalps

2001 roma. Ilo rOpM3OHTAIM YKa3bIBAKOTCS

=]
=l
|

n
|
|

quciia MECidala, 0 BCPTHUKAIN — KOJIHMYCCTBO

O0CaJKOB, BbIIIABIIUX B COOTBeTCTBYIOIHI/Iﬁ > \

m o

—

PR B RO W W R
[=TRY
=
| —

JeHb, B MWuUmMMeTpax. [l HarisgHocTH
KUPHBIC TOYKM HA PHUCYHKE COCIUHCHBI
auHuel. OnpenenuTe Mo pUCyHKY, CKOJIBKO JHEH BbIMagano 6osiee 2 MUILTUMETPOB
OCAaJIKOB?

(1 6ann) CTOUMOCTh yCIIYT 4acTHOTO Au3aitHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIbKO CTOWJIM YCIyTd Ju3aiiHepa A0 MOJOPOXKAHMS, €CIM TOocie KIHEHT
zartatui 55000py6?

(1 6ann) Ha tapenke 16 nmupoxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM U 4 ¢ BumtHen. FOmns
HayTraJl BIOMpaeT 0JuH NUpoKOK. Haiiure BEpOATHOCTh TOTO, UTO OH OKAXKETCS C
BUIIIHEN.

(1 6ann) Haiinure 3HadueHue BoipakeHus logz2 + logr 32

7—6x =

T ] =] 10 11 1z 13 14 15 1a

(1 6bann) Haiinure KOpeHb ypaBHEHUS
(I 6ann) Pemmre HepaBeHCTBO 2X7° > 64. B 0OTBET 3anMIIMTE HaMMEHBIIEE

ITOJOXHUTCIIHLHOC YHCJIO.
x4+2

1
3x—-2 3

(I 6ann) Haiinute KOpeHb ypaBHEHUS

y =§x4 —6x° +7x—1
(1 6ann) Haiinute mpou3BOAHYIO QYHKIMK B TOuke Xx=0: 4

10.(1 6ann) Kactpronsi, opopmiieHHas: 10 WHAWBUAYAJIbHOMY 3aka3y, uMeeT (opmy

nunuHapa. Beicota kactpronu 35 oM, aumamerp ocHoBaHus 20 cMm. Paccuwuraiite
BMECTUMOCTD JJAHHOM TMOCYAbI, IEJICHHYIO Ha TT.

11.(1 6ann) Haitnure miomanas GUrypsl, n300pakeHHOM Ha PUCYHKE

d

|
\
\

12.(1 6ann) Teno apuxeTcs 1o 3akoHy S(t)=3t*+5t (M) Haiitu ckopocTh Tena yepes ¢

MOCJIe HaJaya JIBUKCHUS.
JonoJHUTEIbHAS YACTD
Ilpu evinonnenuu 3adanuii 13-16 3anuwiume x00 peuieHus u NoOJy4eHHLLI

omeem

17
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13. (3 6anra) Beluucnute IMJOMIA[Ab YyYacTKa CTOJIa, OTBEACHHOTO s
mpe3eHTanuu padboT au3aitHepa Bacwims, mepuMerp KOTOPOTO OTPAaHUYIMBAIOT JIMHUN
y=x-2x-2 u

y=-x>+2. Beimonnure yeprex. OTBET AaiiTe B KBaJPATHBIX METPAX.

14. (3 6anna) Pemmre ypaBHenume sin’x - 2sinx=0. B orBer 3amummte
KOJIMYECTBO PELICHUH, TPUHALIICKAIIUX TPOMEKYTKY [0; 47T ]

15. (3 6anna) Halinure o0beM MHOTOTPAHHHMKA, M300PAKEHHOTO HA PHUCYHKE
(Bce JIBYTPAHHbIE YIJIbI psIMBIE).

3 i

1

[N

2
16. (3 6anna) 3aka3 Ha 126 OTKPBITOK MEPBHIN TU3alHED BBHIMOJIHSIET HA 5 4acoB
obicTpee, ueMm BTOpoi. CKOJIbKO OTKPBITOK 33 Yac M3rOTABJIMBAET MEPBBIA JHU3aiHED,
€CJIM U3BECTHO, YTO OH 33 YaC MOXKET IMPUTOTOBUTH HA 5 OTKPBITOK OOJIbIIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep |1 |2 (3 |4 (5|6 |7 |8 |9 |10 11 |12 |13 |14 |15 |16
3aaHus

OTBeT 2 13 (50 (0,256 |-7|1 |- 7 (3500151119 (5 |6 |13
TEIC 10

[Tonb30BaHuE Ppa3IMYHBIMU TEXHUYECKMMM yCTpoilcTBamu, kpome OSOBM
KOMITBIOTEPHOTO  KJIacca, KaJbKYyJIsTOPOM M TMPOrPaMMHBIM  OO€CIICUCHUEM,
HEOOXOIMMBIM JJIsI pElIeHUs] TIOCTABJICHHBIX 3aja4, He aomyckaercs. [Ipu sxkemanuu
CTYJAEHTA MNOKHHYTh IIpPEJEbl ayAUTOPUM BO BpEMs 3K3aMEHa 3K3aMEHAIIMOHHBIN
OWJIeT ToCIie €ro BO3BPAIICHUS 3aMEHSAETCS.

[IpenomaBaresnb HMMEET NPABO IIOCIE NPOBEPKM NHUCHbMEHHBIX OTBETOB Ha
AK3aMEHAIIMOHHBIE BOIIPOCHI ¥ PEIICHHBIX HA KOMITBIOTEPE 3a7a4 3a7aBaTh CTY/ICHTY B
YCTHOW (pOopMe€ YTOUHSIOINIME BOMPOCHI B paMKaX COJACPKaHUS JK3aMEHAIIMOHHOTO
OwieTa, BBIIAHHOTO CTYACHTY.

NHble HOpPMBI, PErIaMEHTUPYIOIIME NPOLEAYPY MPOBEACHUS HK3aMEHAa,
npeacTaBiaeHbl B [10J105KeHUN O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEKYTOUHOU
aTTECTallUM CTYJICHTOB.

6. BHecenne U3MEHEHMH M 1ONIOJTHEHU B pa004yI0 NPpOrpaMmMy AU CUHUIIIMHBI

Conmepxanue paboyux MOporpaMM JUCHMIUIMH — €XKETrOJAHO  OOHOBISETCS
MPOTOKONIaMH 3acenanuil kadenpsl mo yrBepxkaeHHoU «lloroxkeHueM o CTPyKType,
coJiepKaHUM U OQOpMIICHUH PabOUYMX MPOrpaMM JUCIMIUIUH MO 00pa3oBaTeIbHBIM
nporpammam, cootBercTByromuM PI'OC CIIO ¢ yderoM mnpodeccHoHaIbHBIX
CTaHAapTOB» (opMe.
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Cemectp 2

3AJIAHME JIJIS IPOBEJAEHUS MPOMEXKYTOUHOM ATTECTALIUU
B (popMe dKk3amMeHa

BUJIET Ne 1

Oo0s13aTeIbHAS YACTH

IIpu BbIMOJHeHUM 3aaaHui 1-12 3anMmuTe XOX pPelIeHUs W MOJYyYEeHHbIH
OTBeT.
13.(1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)

tn

14.(1 6ann) Ha pHCYHKE >XUPHBIMH TOYKaMH

L=V =

IMOKa3aHO CYTOYHOC€ KOJHMYCCTBO OCAaJKOB,

BBIMIQJIaBIIMX B Onucte ¢ 7 mo 18 pexalps

m oo
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2001 ropma. Ilo ropu3oHTamM yKa3bIBAHOTCS
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quciia MECialad, MO0 BCPTHUKAIN — KOJIHUYCCTBO

m
|
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O0CaJJKOB, BbIIIABIIIUX B COOTBCTCTBYIOH_II/Iﬁ » h

oo

—
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JeHb, B MWuUMMeTpax. Jlnsg HarisaHocTu
JKUPHBbIE TOYKM HA PUCYHKE COEIUHEHBI
auHuen. Onpeaenure 1Mo pUCYHKY, CKOJIBKO JHEH BhITafaio 0ojiee 2 MUINIUMETPOB
OCAaJIKOB?

15.(1 6ann) CToUMOCTh yCIyT 4acTHOTO au3aiiHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJBKO CTOWIM YCIYTd Jau3aiiHepa A0 TMOJOPOXKAHUS, €CIH TOCJe KIUEHT
zamnatui 55000py6?

16.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peIOoii, 5 ¢ BapeHbeM U 4 ¢ BummHen. FOms
HayraJ BHIOMpaEeT OJMH MUPOKOK. Haliiute BEpOSATHOCTh TOTO, UTO OH OKaXETCs C
BUIIHEM.

17.(1 6ann) Haiinure 3HaueHue BolpaxkeHus logz2 + log, 32

18.(1 6ann) Haiinure KOpeHb ypaBHEHUS R
19.(1 6ann) Pemmure HepaBeHCTBO 2X7° > 64. B OTBET 3amuINMTE HAUMCHbBIIIEE
p
MOJIOYKUTEIHHOE YUCIIO.

T ] =] 10 11 1z 13 14 15 1a

x+2

1
Ix-2 4

20.(1 6ann) Haitnute KOpeHb ypaBHEHUS
y :§x4 —6x° +7x—1
21.(1 6ann) Haitnute npon3BoaHy0 GYHKIIUU B TOUKE X=0:
22.(1 6ann) Kactprong, opopmiieHHas MO MHIWBUIYaTbHOMY 3aKa3y, UMeeT (opMy
uunuHapa. Beicora xactpronu 35 cM, auamerp ocHoBaHus 20 cm. Paccuwuraiite
BMECTUMOCTb JAHHOM MOCY/Ibl, IEJIEHHYIO Ha TT.

17
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23.(1 6ann) Haitnure mmomaas GUrypbl, n300paXeHHON Ha pUCYHKE
[ 1] Z\ ﬁ
i |
\
\

N

24.(1 6aan) Teno aewxercs no 3akoHy S(t)=3t>+5t (m) Haiitu ckopocTs Tena yepes lc
MOCJI€ Hayaya JIBUKEHUS.

JonoiHNTEeILHAS YACTh

Ilpu evinonnenuu 3adanuii 13-16 3anuwiume x00 pewieHus u NOJIy4eHHbLI
omeem

13. (3 6annra) BeluucauTe IIIOMIAJb YydYacTKa CTOJIa, OTBEACHHOTO IS
npe3eHTauuu padbot ausaiiHepa Bacuius, nepuMerp KOTOPOTO OTpaHUUYMBAIOT JIMHUU
y=x2-2x-2 u

y=-x>+2. Beimonnure yeprex. OTBET AaiiTe B KBaIAPATHBIX METPAX.

14. (3 6anna) Pemmre ypaBHenue sin’x - 2sinx=0. B orBer 3amummure
KOJIMYECTBO PEUICHUM, TPUHAJIEKAIIUX TPOMEKYTKY [0; 477 ]

15. (3 6anna) Haitgute o0beM MHOTOTpaHHWKA, M300paKEHHOTO HAa PUCYHKE
(Bce JIBYTPAHHBIC YTIIbI psIMBIE).

1

b

2
16. (3 6anna) 3aka3 Ha 126 OTKPBITOK MEPBBI U3aliHEP BHITIOJIHSIET HA 5 4acoOB
obicTpee, yueM BTOpOi. CKOJIBKO OTKPBITOK 33 4ac M3rOTaBJIMBAET MEPBBIA JU3ailHED,
€CJIM U3BECTHO, YTO OH 3a YaC MOKET IPUTOTOBUTH HA 5 OTKPBITOK OO0JIbIIE BTOPOro?

KpuTepun HTOroBOM OLIEHKH 32 IK3aMEH:

OTMmeTKka Yucio 0a110B,
HEe00X0UMOe J1JIsl OJYYeHHsI OTMETKHU
«3» (ynoB.) 6-9
«4» (xopor1o) 10-14
(HEe MeHee OJTHOTO 33/IaHus U3 JOTIOJIHUTEIHHON YaCcTH)
«5» (OTIMYHO) oonee 14
(He MeHee IBYX 3aJlaHUl W3 TOMOJIHUTEILHON YacTH)

CocTaBUTEND: E.E. ®omunua

3aBemyromuii kadeapoi E.E. ®omuna

JIucr perucTpanuu u3MeHeHuil B padoueil nporpamme 001eo0pa3oBaTebHOM JUCHUIITIMHbBI

| No | Howmep nucra | Ne mpoTokona u nata | JlaTa BHECEHUS
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