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PazpafoTunk: Epmor A H.  npenogasareis, KAHIMAAT MATCMATHYCCKHY HAYVK

Pabouan nperpamma obweobpazosatensiore yaebrore npeamera Matemarnea paspaGorana
B cooTEeTcTEHH ¢  egepantieiM  rocyJapeTheHHEM O0pasoRaTentiiM  crapgaprom OO0,
yTeepsneHdbsiM [Tpukasom Munucrepersa ofpazosadus W Haykd Poccuitckof enepanun or
17.05.2012 Ne 413 (B penaxuns ot 12.02.2025), npakazom Muunpocsemenuss Poccnu ot 18.05.2023
Ned71 (p pemskiue ot (09.10.2024), Pepepankieid  MOCYIAPCTEEHHEM  0BpaI0RATENLHEIM
CTAHAAPTOM CPeHero NpodeccHoRANTBHOID OOPAIOBAHNA, YTECPASHHRM NpHKasoM Munacreperna
npoceemennd Poceniickoil @enepamun ot 12.12.2024 Mo 872, no cneuuansHOCTAM:

23.02.01 Oprasn3aiis Nepero3ok B YIpARIeHAe HA TPANCTOPTE (0 BHOAM);

26.02.02 CyaocTpocHHE;

26.02.03 CynonoiaenHe;

26.02.05 DrCILNyaTAIHA CYI0REI IHEPTETHUECKHX YCTAHOBOK,

26.02.06 DxcnoyaTalni cy 00 3NEKTpeoiopy TOBARRA H CPEICTE AFTOMATHKH,

HPHMEPHOA pabogah nporpamaodl obmeobpasosare sHOR MTHCITHIIIHALL ~ JINA
npodeccHORATEHE 00patOBATENLHB OPIAHK3AUNH, ¢ yaéroM CTPaTerHy PasBUTHL BOCIHTAHHA B
Poccriickoit Peacpaunn na nepaon xo 2023 roga.
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1.0OBHIASA XAPAKTEPUCTHUKA PABOYEM [TPOI'PAMMBbBI
OBIIEOBPA3OBATEJIBHOI'O YYUEBHOI'O IPEJIMETA
«MATEMATHUKA»



1.1. MecTto y4yeOHOro mnpeaMera B CTPYKTYpe OCHOBHOH mNpodeccHOHATIBLHOM
00pa3oBaTeIbHOI MPOrpaMMbl

O61eoOpa3oBaTenbHbIil yueOHbIN MpenMeT «MaTemaTtukay sBisieTcs 005S3aTelbHONW YacThio
obmreoOpazoBarenpHOro MUKiIa oopazoBarenbHOi porpammel I'OC CITO B coorBercTBHE ¢ PI'OC
O CIEUATbHOCTSIM:

23.02.01 Opranu3anus NepeBO30K U YIIpaBI€HUE HA TPAHCIIOPTE (10 BUaM);

26.02.02 CygoctpoeHue;

26.02.03 CynoBoxaeHue;

26.02.05 DkcruryaTtanus CyJI0BbIX SHEPTETUYECKUX YCTAaHOBOK;

26.02.06 DOkcmryaranus Cy10BOro 31€KTpooOOpyA0BaHuUs U CPEACTB AaBTOMATHKHU.

1.2. Hean u miiaHupyemMble pe3yabTAThI 0CBOCHHUS Y4eOHOro nmpeamera:

1.2.1. Heau u 3a1a4mn y4eGHOTro nmpeaMera

Copepxanue mporpamMmbl oOIIeo0pa3oBaTeabHOr0 ydeOHOro mpeamera «MartemaTtukay
HAIPABIICHO Ha JOCTH)KCHUE PE3YJIbTATOB €€ M3Y4YCHHsI B COOTBEeTCTBUU ¢ TpeboBanusmMu DI'OC
COO c yuerom mpodeccuonanbroii HanpasieHHocTr OI'OC CIIO u Ha nocTrKeHHUe Lenei u 3a1ay:



1.2.2. Ilmanupyemble pe3yabTaThl OCBOCHHA 0011e00pa30BaTeIbHOr0 y4eOHOro mpeaMera

B cooTBeTrcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne yueOHbIN peaMeT umeeT npu GpopmupoBanuu u pazsutuu OK u 1K

OK, IIK Ymvennn 3HaHuna

OKO1 - pacmo3HaBaTh 33/a4dy W/WIK MPOOJEMY B | -aKTyaJIbHBIH MPOQecCHOHATbHBIN
npoeCCHOHATILHOM ~ W/WJIM  COLMAIBHOM | U COLMAJIbHBIA KOHTEKCT, B KOTO-
KOHTEKCTE; POM IPUXOAUTCS pabOTATh U KUTh;
-aHaIM3UPOBATh 3a/la4y /MM NPOOJEMy U | - OCHOBHbBIE MCTOYHMKHM HH(OpMa-
BBIJICJIATh €€ COCTAaBHBIC YACTH; ONPEACIATh | LMW M PECYPChI sl pEIIeHUs 33134
3Tanbl pelIeHHUs 33Jayd; BBUBIATE M | U IpobieM B NPoQecCHOHATbHOM
3¢ PEKTUBHO UCKATh HHPOPMALIUIO, HEO0XO0- | W/WIIM COLMAIBHOM KOHTEKCTE;
IUMYK A pelIeHus 3aJadd  W/WIM | - aITOPUTMBI BBINOJIHEHUS paboT B
poOIIEMBI; npopecCHOHATBPHOH W CMEXKHBIX
- COCTaBJIATH IUIaH JIEHCTBUS; o0nacTsx;

- OTIPE/ICTIATh HEOOXOAUMBIEC PECYPCHI; - MeToJbl paboThl B MpoeccroHa-
- BJIaJIETh AKTyaJIbHBIMH METOJaMM paboThl | JIbHOH U CMEXHBIX chepax;

B IPOeCCHOHATILHON M CMEKHBIX chepax; | - CTPYKTYypy IUIaHA ISl pEIICHUS
- peaan30BbIBATh COCTABJICHHBIH ILI1aH; 3ajay;

- OLEHHUBATh pe3yNbTaT M TIOCIEACTBUSA | - MOPSAOK OLCHKH PE3yIbTaTOB pe-
CBOUX JIEHCTBMH (CAMOCTOSITENILHO WM C | LIEHUs 3ajad MNpodecCHOHANTbHOM
MIOMOIIIBI0 HACTABHUKA). JeSITEJIbHOCTH.

OKO02 - OIIPEJEIIATh 3a/lauu JUIs IOMCKa HH(pOpMa- | - HOMEHKJIATyphl HH(OpMaIoH-
UM, ONPEACNATh HeOOXOAUMbIE UCTOYHUKH | HBIX MCTOYHHUKOB, MIPUMEHSIEMBIX B
uH(bOpMaINH; npo¢eCcCHOHATIBLHON JesITeIbHOCTH;
- IJITAHUPOBATh MPOIIECC MTOKCKA; - MPHEMBI CTPYKTYpPHUPOBAaHUS WH-
- CTPYKTYpHUpPOBaTh Moyyyaemyto uHpopma- | hopmaruu;
1UIO; - (dopmar odopmiieHUs] pe3yJbTa-
- BBIJIENATH HauOoJjiee 3HAUMMOE B IEpeYHe | TOB MMOMCKA HHPOPMALIUH.
nH(popMaLnu;

- OLICHMBATh PAKTUYECKYIO 3HAYMMOCTb pe-
3yJbTaTOB MTOMCKA;
- 0OPMJISITh pe3yJIbTAThI IOMCKA.
OK 04 - 9} (deKTUBHO B3aUMOJIEUCTBOBATh H - NOHMMAaTb M  HCIOJb30BATH
paboTaTh B KOJUIEKTUBE U KOMaH/IE. NPeUMyIIECTBA ~ KOMaHIHOH U

WH/IMBUAYAJIbHOW pabOTHI;
- TNPUHUMATH LEJIH COBMECTHOU
NeSITeIbHOCTH, OPraHU30BHIBaTH M
KOOpAMHUPOBATh IECHCTBUS IO €€
JOCTUKEHHUIO:  COCTaBIATh IUIAH
JIEUCTBUM, paCIpeNeNaTh PO C
y4eTOM  MHEHHWH  YYaCTHUKOB
o0cyXJ1aTh pe3yJIbTaThI
COBMECTHOM paboThI;
- KOOPAMHUPOBaTb U BBIIOJIHATH
paboTy B YCIOBHSAX peajbHOrO,
BUPTYaJIbHOTO u
KOMOHWHUPOBAaHHOTO
B3aMO/IEHCTBHA.

OK 05 - OCYIIECTBIATH KOMMYHHUKALIUU BO

= OCYHICCTBJIATh YCTHYIO U NHUCbMCHHYIO

KOMMYHHUKAIIUIO Ha TOCYAAapCTBCHHOM A3BIKC

Bcex cdepax KU3HU;




Poccuiickoit denepanun c yuetom | -  PAacro3HaBaTh  HeBepOAIbHBIC

0COOCHHOCTEH COIMAIbHOTO W KyJNbTypHOro | CPEACTBA OOLICHNs,  TTOHMMATh

KOHTEKCTA. 3HAQYEHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH
KOH(IUKTHBIX CUTyaluin u
CMSTr4aTh KOH(IUKTHI.

OK 06 - IIPOSABIIATH TpaXKIaHCKO- | ~ OCO3HaHHuC O6y‘IaIOH_II/IMI/ICSI
[aTPUOTUYECKYIO no3MIHI0, | POCCHHCKON IpakI1aHCKOM
JEMOHCTPUPOBATh OCO3HAHHOE ToBeAcHUe | HACHTHYHOCTH,

Ha OCHOBE TPAJMIUOHHBIX | = UCJICHATIPABICHHOE  Pa3BUTHE

0OIIEYeOBEYECKHX IIeHHOCTeH, B ToMm | BHYTPCHHEH IO3HIMH IMYHOCTH HA

YHCIIE C Y4ETOM FapMOHU3ALHH. OCHOBE  JYXOBHO-HPAaBCTBEHHBIX
LEeHHOCTEN HapoaoB Poccuiickoii
®enepauuy, HUCTOPUYECKUX U
HAIMOHATBHO-KYJIBTYPHBIX
TpaauLuH, ¢dbopmupoBanue
CUCTEMbl 3HAUMMBIX LEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYINLIMOHHOTO
MHUPOBO33pPEHHUSA, [PABOCO3HAHUA,
JKOJIOTUYECKON KYJIBTYpBI,
CIIOCOOHOCTH  CTaBUTb IL€IM U
CTPOUTD KU3HEHHBIC TIJIAHBI.

OKO09 - MPUMEHATH CpeAcTBa HMH(OPMAIMOHHBIX | - COBPEMEHHBIE CPEACTBA U YCTPOii-
TEXHOJIOTUI JJi pelleHus MpoQeccuoHalb- | CTBa MH(OPMaTU3ALINN;

HBIX 33/1a4; - MOPSAAOK MX IPUMEHEHUS U MPOT-
- UCTIOJIb30BaTh COBPEMEHHOE MPOrPaMMHOE | paMMHOE o0ecrieueHue B Inpodec-
obecreyeHue. CUOHAJIbHOU JI€ATEIBbHOCTH.

I[IK 1.1 - BBITIOJIHSTH OINEPAIMA IO OCYIIECTBICHUIO | - BUAOB U CTPYKTYPBI CUCTEM aBTO-
IIEPEBO30YHOr0 TpoLEecca C NPUMEHEHHEM | MaTU3UPOBAHHOIO  NPOEKTHPOBA-
COBPEMEHHBIX uHpopManmonublx | Hus (nanee - CAIIP), mpumense-
TEXHOJIOTUH YIIpaBIIEHUS [1EPEBO3KaAMU. MBIX B CYIJOCTPOEHUH, MaKEThI

MIPUKJIATHBIX TTPOTPaMM;

- METOJIOB TPOECKTUPOBAHUS KOPIY-
CHBIX KOHCTPYKIIUN C BEIOOPOM OII-
TUMaJIbHBIX PEUICHUMN.

I[K 1.2 - OpraHM3OBBIBaTH pPabOTy IMepcoHaNa IO | - CTPYKTYPY TPAHCIIOPTHOMN
BBIMOJIHEHUIO ~ TpeOoBaHUil oOecrmeueHus | cucteMbl  Poccun,  OCHOBHBIE
0€30MacHOCTH  TEpPeBO30K U BbIOOpPY | HApaBJIEHUS  T'PY30IOTOKOB U
ONTHUMAJTBHBIX pEHIeHHH Tpu padoTax B | MACCAKUPOIOTOKOB;

YCIIOBUSIX HECTaHJAPTHBIX M aBapUUHBIX | - MaTEePUATbHO-TEXHUUYECKYIO 0azy
CUTYaIHil. TpaHcnopTa (o BHJIaM
TpPaHCIIOPTA);
- OCHOBHBIE XapaKTEpUCTUKU U
MPUHLMIIBL  PabOTHl TEXHUYECKUX
CPEJCTB BOJHOTO TPAHCIOPTA.

K 1.3 - opopMIIATH JIOKYMEHTHI, | - npaBa u 00s13aHHOCTH

periiaMeHTUPYIOLIne OpraHu3aIuio | pabOTHUKOB B chepe

IEPEBO30YHOTO ITpoIecca.

poheCCHOHATTLHOMN IeATEILHOCTH;
- 3aKOHOAATCJIbHBIC AKThblI U JPYT'UC




HOpPMAaTHBHEIE JIOKYMEHTHI,
perynupyoiue MIPaBOBbIE
OTHOIICHHUS B nporecce
npoheccuoHaNbHOM NeSTEIbHOCTH.

1. CTPYKTYPA M COJAEPKAHUE YUYEBHOM JUCHUIIINHBI

2.1. O6bem yueOHOI TUCHUILUINHBI U BUIbI Y4eOHO# padoThl

Bup yueoHoii padoThl

O0beM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 348

B T.9. B (l)opMe HpaKTH‘leCROﬁ NnOoArOTOBKH

HE IIPEyCMOTPEHO

BT. 4..

TEOPETHYECKOE 00yUeHne 198
nabopaTopHbIe pabOTHI HE MIPETYCMOTPEHO
MPAKTUYCCKHUE 3aHATHS 114

KypcoBas pabota (IIpoeKT)

HE PETYCMOTPEHO

KOHTpOJIbHasI paboTa

HE MPEIYyCMOTPEHO

Koncynpranus

4

IIpomeskyTOoUHAs aTTEeCTALMSA

36

IK3aMeH

10




Temaruueckuii TUIaH U coaepKaHue YIeOHOM TUCITUTUTHMHBI

2.2. TemaTnyeckuii IJIaH U coJiep:KaHNe YUeOHOI TMCHUIIMHBI (KBATH(DHUKAINS — TEXHUK)

Koabl xomne-
TeHUHH, (pop-

.. MHUPOBAHUIO
HaumMmeHnoBanue Conep:kanue yuyeOHOro Matepuasa u gopma opraHu3zannu 00BéM KOTODLIX
pa3aesioB U TeM eI TeIbHOCTHOOY YA N XCS 4acoB crto P

coOcTBYeET
3JIeMEeHT Mpo-
rpaMmabl

1 2 3 4

Paznen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16

Tema 1.1. Lleau u Coaep:xxanue yueOHOro marepuajia 2 OKO01, OKO02,

3aJa4M MPU OCBOEHHUH OKO09, IIK1.1,

Ilenr w 3amaym MaTEMaTUKH TPH OCBOSCHHUU CIICMALHOCTH. ba3oBble 3HAHUS U 2
CrenyuaJbLHOCTH. N - IIK1.2, IIK1.3
YMEHHUS TI0 MaTeéMaThKe B MPO(PECCHOHAIBHOW M B MOBCEAHEBHOMN NEATEIHLHOCTH.
MHokecTBAa U JIOTHKA. N
MHOXECTBO, ONlepaIiiy HaJl MHOYKECTBAMHM, THarpamMmbl Diiepa-BeHna.
Tema 1.2. Yncaa n Copaepxxanue yueOHOro MaTepuaJia 2 OKO01, OK02,
BBIYHCJICHHUS. Ty T P > OKO09, IIK1.1,
T bHBIE U bie yncia. [Ipu3Haku 1eIUMOCTH BIX YHCEIL. HOHAJILHBI
Bhipaskenus u aTypajbHBIE U 1eJble uncia. [Ipu3Haku 1eTMMOCTH TIe cen. PanmonanpHbIC MK1.2, TIK1.3
npeoGpasoBamHus yricna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOIIEHTHI, 0ECKOHEUHBIE
nepuoanydeckue 1podu. ApudmMeTnueckue ornepauu ¢ paloOHaTbHBIMU YHCIIAMH,
npeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. JlelicTBUTeNbHBIC unca. PainoHanbHbIe 1
WppalMOHATbHBIE Ynciia. AprupMETHYECKHUE ONIEPAIH C IeUCTBUTEIILHBIMUA YUCTaAMHU.
[TpubmmkE€HHBIE BRIYMCIICHUS, PABUJIa OKPYTICHUS, TPUKUAKA U OIIEHKA pe3ybTara
BBIYHCIICHHI
Tema 1.3. To:xxknecrea u | Coaep:xxkanue yueOHOro marepuajia 4 OKO01, OKO02,
TOXKIECTBEHHbIE OKO09, IIK1.1,
ToxaecTBa U TOKIECTBEHHBIE MPpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPAaBHEHHUS. 2

npeodpasoBaHus. I1K1.2, ITIK1.3

VpasHenus HepaBeHcTBO, penieHne HepaBeHCcTBa. MeTo MHTEpBaJIOB. Pemenne nensix u

HepaBeHCTB’a — JIpOOHO-pallMOHABHBIX YpaBHEHUH U HepaBeHCTB. [I[puMeHeHe ypaBHEHUI 1

CHCTEMB HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3a7a4 U 3a/1a49 U3 pa3INuHbIX obacTen

) HAyK{ U pEaIbHOW KHU3HH.
CucTtembl 1 COBOKYITHOCTH pallUOHAIBHBIX YpaBHEHUHN U HEPABEHCTB. CUCTEMBI 2
JIMHEWHBIX YpaBHEHUM. PellleHre mpuKIIaiHbIX 33/1a4 ¢ TOMOIIBIO CUCTEMbI TMHEHMHBIX
YPaBHEHUH.
Tema 1.4. IlpouentHbie |IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/IepKaHue (CoepKaHNe MPUKIIATHOTO 4 OKO01, OK02,
BbIYMCJIEHUS MOYJIs1) OKO09, IIK1.1,




B npodeccuoHanbHbIX | [Ipumenenue npoGeii u MPOLEHTOB IS PEIISHUs MPUKIIATHBIX 3a/1a4 U3 PA3TUYHBIX 2 I1K1.2, ITIK1.3
3agavax. oTpaciiell 3HaHU U peanbHOM xu3HH. [[pubnmkEHHbIC BRIYUCIICHUS, TIPaBUIa
OKPYTJICHUS, IPUKUJIKA U OIICHKA PE3yJibTaTa BhIUMCICHUM.
Tema 1.5. Cucremsl Copepxxanue y4eOHOro MaTepuaJia 4 OKO01, OK02,
YPaBHEHUH U Crioco0bl penieHus CUCTeM JIMHEHHBIX YPaBHEHHUH U HEPaBEHCTB. 2 OKO09, IIK1.1,
HEPaBEeHCTB TToHATHE MAaTPHLBI, ONIPEACINTENb MaTpUIBL. Meton aycca. 2 [1K1.2, I1K1.3
Tema 1.6. Bxoanoit Copepxxanue y4eOHOro MaTepuaja 2 OKO01, OK02,
KOHTPOJIb Brruucnenus u npeobpa3oBanus. Y paBHEHUs U HepaBeHCTBa. MIToropoe 2 OKO09, IIK1.1,
TECTUPOBAHUE. [1K1.2, TIK1.3
Pa3nen 2. YpaBHeHHsI M HEPABEHCTBA. 26
Tema 2.1. Conepixanue y4eOHOro MaTepuaJia 4 OKO01, OK02,
PaBHOCMJIBHOCTD - OKO09, IIK1.1,
ypaBHeHuii 1 PaBHOCHIIBHOCTD HppAIIMOHATILHBIX YpaBHEHUN U HEepaBeHCTB. OnpeaeeHus. 2 MK1.2, TIK1.3
HepageHcTB. O6ume OCHOBHBIE TEOPEMBI. _
METO/IbI perieHHsI. Pemienne uppanmoHaabHbIX YpaBHEHUN U HEPABEHCTB.
Tema 2.2. Copaepxxanue yueOHOro MaTepuaJia 4 OKO01, OK02,
I'paduyecknii meron OKO09, IIK1.1,
pelleHus ypaBHeHuii u OO0mre MeToTbI pelieHust HepaBeHCTB. [ padudeckuii MeTo ] pelieHus ypaBHEHUN 1 2 MK1.2, TIK1.3
HEpPABEHCTB. HEPaBEHCTB.
Pemienne uppanmoHaibHBIX YPaBHEHUM U HEPABEHCTB rpa)iuecKUM METOJIOM. 2
Tema 2.3. YpaBHenus u | Cogep:kanue yuedOHOro matepuaJia 4 OKO01, OK02,
HEpaBeHCTBA € Onpenenenne moayis. [Ipocreiiive ypaBHEHUS ¢ MOIYJIEM. 2 OKO09, IIK1.1,
MOaYyJIeM. [1IK1.2, IIK1.3
HepasenctBa ¢ Mmoynem. 2
Tema 2.4. YpaBHenusi u | Coaep:xkaHue yueOHOro Mmatepuajia 4 OKO01, OKO02,
HEPABECHCTBA € 3HaKoMCTBO ¢ napametrpoM. [Ipocreiilue ypaBHEHHS C TapaMeTPOM. 2 OKO09, IIK1.1,
napamMeTrpom. [1IK1.2, ITIK1.3
[Ipocreiinive HepaBEeHCTBA C TAPAMETPOM. 2
Tema 2.5. CocraBiaenune | Coaep:xkanue yueGHOro MaTepuaJa 8 OKO01, OK02,
W peIicHue Pemenne TecToBBIX 33124 TPO(ECCHOHATBLHOTO CoepKaHMsI. 3a1auu "Ha ABIKEeHUE" . 2 OK09, IIK1.1,
npogeccuoHAJIbHBIX [1K1.2, T1IK1.3
3a/a4 ¢ MOMOIIbI0 Pemenne TecToBBIX 33124 IPO(ECCHOHATBLHOTO cofiepkaHus. 3aaauu "Ha padoty". 2
YPaBHEHHUH. Pemienye TeCTOBBIX 3a1a4 MPoeCCHOHATBHOTO COAEPKaHu. 3a1aun "Ha CMECH U 2

CIUTaBbI".




Pemenune TecToBBIX 3a7a4 MPO(PECCHOHATBHOTO COIepKaHusl. 3aJaun ""Ha POLIEHTHI".

Tema 2.6. Pemienune Copnepxxanue yueOHOro MaTepuaJa 2 OKO01, OK02,
3aja4. YpaBHeHUs H [y S—— = = 5 OKO09, IIK1.1,
HepaBeHcTBa. ppalMOHANIBHBIX YpPaBHEHUH U HEPABEHCTB, YPaBHEHHI U HEPABEHCTB C MK1.2, [IK1.3
MOJIyJIEM U TTapaMeTPOM.
Pa3jnen 3. Crenenu u kopHu. CteneHHasi QyHKIIHSA. 18
Tema 3.1. Crenennasi Conep:kaHnue y4eOHOro MaTepuaJjia OKO01, OK02,
(yHkuus, ee cBoiicTBa > > — OKO09, IIK1.1,
[TonsiTrie KOpHS N-0i CTENEHH U3 IEHCTBUTENIBHOrO uyncia. OyHkius y = X", ee 2 K1 .2. IK1.3
CBOMCTBa M rpauK. - '
CBolicTBa KOpHS N-OM CTENEHHU. 2
Tema 3.2. Coaep:xaHue y4eOHOro MaTepuajia 4 OKO01, OKO02,
IIpeoOpasoBanue [Tpeobpa3oBaHue UpPpPALIMOHAIBHBIX BhIPAXKEHUN 2 OKO09, IIK1.1,
BBLIPAKEHMIl C KOPDHAMH | PerneHue ynpakKHEHUH HA Pe0OPa30OBaHUe BHIPAKEHUH ¢ KOPHIMH N-0if CTENEHH. 2 I1K1.2, TIK1.3
N-0¥i cTeneHH
Tema 3.3. CBoiicTBa Coaep:xaHue y4eOHOro MaTepuajia 2 OKO01, OKO02,
CTEIeHH C [TonsiTHE CTENEHH C JTFOOBIM PallMOHATBHBIM M JICHCTBUTEIILHBIM ITOKa3aTeIIeM. 2 OKO09, IIK1.1,
PALMOHAIBLHBIM Crenennble QyHKIUH, UX CBOHCTBA U rpa(MKH. 11IK1.2, TIK1.3
NeiiCTBUTEILHBIM
noKa3zarejemM
Tembl 3.4. Pemienue Coaep:xxaHue yueOHOro MaTepuajia 6 OKO01, OKO02,
HPPAalOHATbHBIX [TpakTrueckoe 3ansatue: "MppannoHaibHble ypaBHEHHs. MeTOIbl X pelieHus " . 2 OKO09, IIK1.1,
YPABHCHHH M HEPABEHCTB | b by cnibHOCTS MppPAIMOHATBHEIX HEPaBEHCTB. METO/IBI HX PEIICHHSL. 2 TK1.2, IIK1.3
[TpakTuyeckoe 3anstue: "Perenne uppalMoHaNnbHbIX YPaBHEHUH U HEpaBEHCTB'. 2
Tembl 3.5. CreneHu u Copaepxanue yueOHOro MmaTepuaJia 2 OKO01, OK02,
KopHU. CTeneHHast > = OKO09, IIK1.1,
P— Onpej:[eneime cTeneHHON QyHKIH. Mcronb30BaHNe ee CBOWCTB MPH peIIeHNUN 2 MK1.2, TK1.3
ypaBHEHM U HepaBeHCTB. KOHTpOJIbHOE TECTUPOBAHHE.
Paznen 4. Iloka3zaTejabHas GyHKIMA. 18
Tema 4.1. Copepxanue y4eOHOro MaTepHaJa 4 OKO01, OK02,
Ioka3aTenbHas CreneHu ¢ mMpoOU3BOJIBHBIM JIEHCTBUTENBHBIM MTOKazaTesneM. Onpeaenenne 2 OKO09, IIK1.1,
(yHkuus, ee cBoiicTaa. MOKa3aTeNbHON (DYHKIIMH, €€ CBOMCTBA U IrpaukK. 3HAKOMCTBO C IPUMEHEHHEM IIK1.2, ITIK1.3
MOKA3aTeIbHON (PYHKITHH.
[TpakTuyeckoe 3austue: "Perenne npocTeimx noka3areabHbIX ypaBHEHUN" . 2
Tema 4.2. Pemienne CopaeprxaHue y4eOHOro MaTepuaJia 8 OKO01, OK02,
NMOKA3aTeJbHBIX Pemenne noka3aTesbHBIX YPaBHEHUM METOJIOM YPAaBHHUBAHHUS IIOKa3aTeleH. 2 OKO09, IIK1.1,




YPaBHEHUI U PemieHne nokasarenpHbIX YPaBHEHUM METOAOM BBEICHUSI HOBOH IIEPEMEHHOM, 2 I1IK1.2, ITIK1.3
HepaBeHCTB. GYHKIMOHAIBHO-TPAQUUECKUM METOIOM.
Perienue nmokasarenbHbIX HEPABEHCTB. 2
IIpakTyeckoe 3ansTue: "PenieHre noka3arejibHbIX YPaBHEHUN U HEPABEHCTR'. 2
Tema 4.3. CucreMsl Coaep:xaHue yueOHOro MaTepuajia 4 OKO01, OKO02,
MOKAa3aTeJbHbIX Pemienue cuctem nokazaTebHbIX YPaBHEHUMH. 2 OKO09, TIK1.1,
YPABHEHHMIA. I[IpakTueckoe 3anaTue: "Pelenne cucTeM IOKa3aTebHbIX ypaBHEHHNH" 2 I1K1.2, TIK1.3
Tema 4.4. Pemenue 3ana4.| Conepxxanue yueOHOro MaTepuajia 2 OKO01, OKO02,
Iloka3aTeanHasn OKO09, IIK1.1,
GyHxnus. Penienne nokasarelibHbIX YpaBHEHHH U HepaBeHCTB. KOHTPOJIbHOE TeCTHPOBaHUE. IIK1.2, TIK1.3
Pa3nen 5. Jlorapudgmel. Jlorapudpmudeckas GyHKIus. 28
Tema 5.1. Jlorapugm Coaep:xxanue yueOHOro MaTepuajia 4 OKO01, OKO02,
quciaa. JecATHYHBIH U Jlorapudwm uncna. Haxoxaenue gsorapudma duca. 2 OKO09, IIK1.1,
HATYPaJIbHbIH [1K1.2, I1K1.3
JIorapu(pmeol. ITpakTrueckoe 3ansaTue: "JlecaTHUHbIN 1 HATYpadbHBIN Jorapudm. Yucio e". 2
Tema 5.2. CBoiicTBa Coaep:xxanue yueOHOro MaTepuajia 6 OKO01, OKO02,
siorapugmos. Onepauus | Jlorapupmuueckas GyHKIHs, €€ CBOMCTBA U IpaduK. 2 OKO09, IIK1.1,
JIorapu(pmMupoBaHus. [1K1.2, I1K1.3
Onepanus gorapupmMupoBaHHsl. 2
[TpakTuyeckoe 3anstue: "Perienne UppalMoHaNbHBIX YPABHEHUH U HEPAaBEHCTB, 2
YpaBHEHUH U HEPABEHCTB C MOJYJIEM M IapamMeTpoMm'.
Tema 5.3. Copnepxxanue yueOHOro MaTepuaJia 4 OKO01, OK02,
Jlorapupmuyeckas Haxoxaenne maTeMaTu4ecKkoro 0KuAaHusl, JUCIIEPCUH, CPEAHETO KBAAPATUIHOTO 2 OKO09, TIK1.1,
(yHKums1, ee CBOlCTBA. OTKJIOHEHUSI IUCKPETHOMU CclydallHOM BeJIMYHMHBI, 331aHHON 3aKOHOM paclpeeseHusl. [1K1.2, I1K1.3
[TpakTuyeckoe 3anstue: "Pemenne norapuMuieckux ypaBHeHUH rpadudecku. 2
Tema 5.4. Penenue Copnepxxanue yueOHOro MaTepuaJia 6 OKO01, OK02,
Jiorapugpmuyeckux [TonsiTue norapupmudeckoro ypasHeHus. Meroasl pemenust. [ToreHipoBanue. 2 OKO09, IIK1.1,
ypaBHeHHI U JlorapupMuUecKre HepaBeHCTBA. 2 1IK1.2, TIK1.3
HCPABCHCTB. [Tpaktuyeckoe 3austue: "Perienue sorapuMUUecKUX YpaBHEHHH U HepaBeHCTB' . 2
Tema 5.5. Cucrembl Coaep:xxaHue yueOHOro MaTepuajia 2 OKO01, OKO02,
Jiorapugpmu4eckux ANTOpPUTM pellIeHus] CUCTEM YPaBHEHUH. 2 OKO09, I1K1.1,
YPaBHEHHUId. I1K1.2, TIK1.3
Tema 5.6. Jlorapudmel B | CoepxkaHue y4eOHOr0 MaTepuajia 4 OKO01, OKO02,
npupoae U TeXHUKE. [Tpumenenue norapudma. Jlorapupmuueckas cnupais B npupoze. Ee 2 OKO09, IIK1.1,
MaTeMaTH4YeCKHe CBOMCTBA. [IK1.2, IIK1.3
[Tpaktuyeckoe 3austue: "Pemenue sorapuMUUeCKUX ypaBHEHHH, HEPAaBEHCTB U 2




cucreMm".

Tema 5.7. Pemenue 3axa4.| Coneprkanue yueOHOIro MaTepuaJia 2 OKO01, OKO02,
Jlorapudgmei. Jlorapudmuueckas pyHkuus. Pemenne npocreimumx sorapupMUUecKux ypaBHEHHH. 2 OKO09, IIK1.1,
KoHTpoJibHOE TeCTUPOBaHUE. [1K1.2, I1IK1.3
Pa3znen 6. JiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSATHOCTEI. 22
Tema 6.1. OcHOBHBIE Copepxxanue y4eOHOro MaTepuajia 4 OKO01, OK02,
MOHSITHS IlepecTaHOBKH, pa3MEIICHUS, COUCTAHUS. 2 OKO09, IIK1.1,
KOMOMHATOPHKH. [IpakTryeckoe 3aHsaTHE: "Pelenne 3a1a4 0 HaXOKACHUIO TIEPECTAHOBOK, 2 I1K1.2, I1IK1.3
a3MEILECHHI U coueTaHui".
Tema 6.2. CodbITHE. Conep:xanue yueOHOro MaTepuajia 4 OKO01, OKO02,
BeposTHOCTE COOBITHA. CoObITHE, BEPOSITHOCTH COOBITHS, CII0KEHHE U YMHOKEHHE BEPOSITHOCTEH. 2 OKO09, TIKL.1,
CJ105KkeHUe U YMHOKEeHHUe [1K1.2, TIK1.3
BepOSITHOCTEI. Pemenue 3amay o teme: "BeposTHOCTH COObITHS" 2
Tema 6.3. BepositHocTh B [Coiep:kaHue yueOHOr0 MaTepuajia 4 OKO01, OKO02,
npogeccuoHaIbHBIX [IpakTuueckoe 3anstue: "OTHOCUTENbHAS YacTOTa COOBITUSI. CTATUCTUYECKOE 2 OKO09, IIK1.1,
3aJa4ax. onpeenenne BepoaTHOCTU. OLIEHKa BEPOSATHOCTH COOLITHS". I1K1.2, IIK1.3
IIpakTrueckoe 3ansTue: "CTaTUCTUYECKOE ONpeIeSICHUE BEPOSITHOCTH " . 2
Tema 6.4. luckpernasi  |Coaep:kaHue yuedOHOro MaTepuaja 2 OKO01, OKO02,
CYHAaMHai BETHuna, JluckpeTHas ciyJaifHasi BeTMIMHA, 3aKOH €€ PaCIpe/ICIICHHUS. 2 OK09, TIK1.1,
3aKOH ee pacnpeaejeHus. [1K1.2, I1IK1.3
Tema 6.5. 3agaun Conep:xxanue yueOHOro MmaTepuajia 2 OKO01, OKO02,
MaTeMaTIHecon [MpakTudeckoe 3ansTue: "Bapuannonsslii psia. [1oMuron 4acToT u rucTorpamma. 2 OK09, LIK1.1,
CTATHCTHKH. IIK1.2, IIK1.3
CTaTucTHYECKHe XapaKTePUCTHKU psia HaOII0gaeMbIX JaHHBIX .
Tema 6.6. CoctaBiaenne |Coaep:kaHue yueOHOr0 MaTepuaja 4 OKO01, OKO02,
Tabuauu U auarpamMm Ha  [[Ipaktrueckoe 3ansTue: "[lepBudHas 00pabOTKa CTATUCTUYCCKHUX JTAHHBIX. 2 OKO09, TIK1.1,
NPaKTHKe. ['paduueckoe ux npeacrapieHue. HaxoxaeHue cpeiHUX XapaKTEpUCTHK, [1K1.2, I1K1.3
HaO0II0aEMBIX TaHHBIX'.
[TpakTuueckoe 3anstue: "CocTtaBieHue TabIUIl U auarpamm’. 2
Tema 6.7. Pemienue 3anau./Coaep:xanue yueOHOro MaTepuajia 2 OKO01, OKO02,
JJ1eMEeHTBI 0OKO09, IIK1.1,
KOMOUHATOPUKH, IIK1.2, I1IK1.3
e — (DIIEMEHTHI KOM6HH3TOpI/II§I/I. CoOpbiTHe, BepoATHOCTH COObITHS. CloXKeHHE U 2
BeposTHOCTei. YMHOXKEHHUE BeposiTHOCTeH. KOHTpobHAs TeCTHPOBaHHE.
TeopeTnyeckue 3aHATHS 72
IpakTHYecKHe 3aHATHS 56
IIpome:xyTOUHASI ATTECTALHSA 18




KoncyabTanus

Jxk3ameH (1 kypc 1 cemectp)

Hroro: 210
2 CEMECTP

Pazgen 7. OcHoBbI TpUroHOMeTpUN. TpUroHOMeTpHYeCKHe (PYHKIMH. 38
Tema 7.1. Conep:xanue yueOHOro MmaTepuajia 4 OKO01, OKO02,
TpuroHomerpuveckue OKO09, IIK1.1,
dynxunn Pagnannas mepa yria. [ToBopoT Touku BOKpyT Hauana koopauHat. Onpeznenenue 2 TIK1.2, TIK1.3
NPOH3BOJILHOTO YIJIa. CHHYCa, KOCHYCa, TAHI€HCA U KOTaHIeHca. 3HaKU CUHYCa, KOCUHYCa, TAHI'€HCA U
Pajmannas u rpajycuas | KOTAHICHCA 110 YETBEPTSM. 3aBUCUMOCTbH MEX/1y CUHYCOM, KOCHHYCOM, TAHT€HCOM U
Mepa yria. KOTAHI'€HCOM OJIHOT'O U TOT'O K€ YIJIa.

[TpakTueckoe 3ansatue: "HaxoxaeHue 3Hau€HUI BbIpAXKEHUHN, COJEPKAIIUX CHHYC, 2

KOCHUHYC, TAHT'€HC U KOTaHIeHC'.
Tema 7.2. OcHOBHBIE Conep:xxanue yueOHOro Mmarepuajia OKO01, OKO02,
TpUTOHOMETPUHIECKME Tpuronomerpudeckue ToxaecTBa. CHHycC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YTJIOB O U - 2 OK09, IIK1.1,
TOXxKAeCTBA. POpPMYJIbI 0. DOPMYTbI [IPHBEICHHS. [1K1.2, TIK1.3
TIPUBCICHH. CyMMa 1 pa3HOCTb CUHYCOB U KOCUHYCOB. DOpMyIIbl IBOMHOTO yria.
Tema 7.3. Cunyc, Coaep:xxanue yueOHOro marepuajia 6 OKO01, OKO02,
KOCHHYC, TAHTCHC ®opmyiibl 10JIOBUHHOTO yria. [IpeoOpa3oBanus cyMMBbl TPUTOHOMETPUYECKUX 2 OKO09, IIK1.1,
CYMMBI H PA3HOCTH IBYX | dyyHKIMI B TPOU3BEICHUE U IPOU3BEICHUS B CYMMY. TK1.2, TIK1.3
YIJI0B. Cunye 1 KOCUHYC[ Bypasenne TPUrOHOMETPUYECKUX (DYHKIMIA Yepe3 TAHICHC [I0JOBMHHOTO 2
ABOITHOTO yr.a. apryMeHTa.
@opMyJIBI I0JOBUHHOTO | [TpaxTyyeckoe sansTie: "[Ipeo6pa3oBaHus TPHTOHOMETPHYECKIX BbIPaKeHHUil". 2
yria.
Tema 7.4. ®yuxkuuu, ux | Conepxxanue yueOHOro MaTepuaJia 4 OKO01, OKO02,
cBoiicTBa. Crioco0b1 OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaueHUH QyHKIui. YETHOCTD, HEUETHOCTD, 2 OKO09, IIK1.1,
3ananus GyHKUMIL. neproandHOCTh GyHKImi. CrocoOs! 3a1aHust GyHKIHIA. 11IK1.2, TIK1.3

[Tpaktuyeckoe 3anstue: "O61acTh ONpENEICHNs 1 MHOKECTBO 3HAU€HUH (PyHKIHIA. 2

YETrHOCTH, HEYETHOCTD, MEPHUOINYHOCTh PyHKIMHA. CriocoObl 3a1anus GyHKIUI'".
Tema 7.5. Copepxxanue y4eOHOro MmaTepuaja 2 OKO01, OK02,
Tpuronomerpuyeckue OKO09, IIK1.1,
¢Gynkuun, ux cBoiicTBa M| O06JacTh ONPEIENEHNS ¥ MHOKECTBO 3HAYEHU M TPUTOHOMETPUYECKHX (PYHKIIUA. IIK1.2, TTIK1.3
rpaguku. YETHOCTH, HEYETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpHUecKHX (yHKIui. CBoiicTBa 1

rpaduku QYHKIMHR Y =CcOS X, Y =sin X, y =tg X, y = ctg X.
Tema 7.6. Copaepixanue y4eOHOro MaTepuaJia 2 OKO01, OK02,
IIpeoGpa3oBanue OKO09, IIK1.1,




rpagukos [Tpaktuyeckoe 3anstue: "CxxaTue U pacTsHKeHHE TpaMKOB TPUTOHOMETPHYECKIX 2 I1IK1.2, ITIK1.3
TPUTOHOMETPHUYECKUX ¢dbynkuwmii. [IpeobpazoBanue rpad)KoB TPUTOHOMETPUIECKUX QYHKIIHHA".
pyskumii.
Tema 7.7. Onucanue Coaep:xxaHue yueOHOro Mmatepuajia 4 OKO01, OKO02,
NPOU3BOICTBEHHBIX [Tpaktuyeckoe 3anstue: "Vcnonap30BaHne CBOWCTB TPUTOHOMETPHUECKUX (DYHKIIUN B 2 OKO09, IIK1.1,
MPOLECCOB ¢ NOMOIIBbI0 | TpohecCHOHATBHBIX 3a1auax". 1IK1.2, TIK1.3
rpaguxoB QyHKUMIA. [Mpaktudeckoe 3austue: "[IpeobpasoBanus rpaguKOB TPUTOHOMETPHIECKHX 2

byHKIMiA".
Tema 7.8. O6paTHbIe Conep:xxanue yueOHOro MmaTepuajia 2 OKO01, OKO02,
TPHTOHOMETpHHECKHE OO0patHbie TpuroHoMeTpuueckue GyHKImu. Mx cBolicTBa U rpaduKH. 2 OK09, LIK1.1,
pysxkuun. I1K1.2, I1K1.3
Tema 7.9. Coaep:xxanue yueOHOro MaTepuajia 6 OKO01, OKO02,
Tpuronomerpuyeckne | YpaBHeHHs cOs X = a. YpaBHEeHHs sin X = a. YpaBHeHue tg X = a, ctg X = a. 2 OKO09, IIK1.1,
YPaBHeHHs H Penienrie TPUrOHOMETPHYECKHUX YPABHEHUH OCHOBHBIX TUIIOB: IPOCTENILIE 2 IIK1.2, ITIK1.3
HEpaBeHCTBA. TPUTOHOMETPUUYECKHE YPAaBHEHMS], CBOJSAIIMECS K KBaIPaTHBIM, PEllIaeMble

pa3I0KEeHHEM Ha MHOXKHTEIH, OJJHOPOHEIE.

[Ipocreiimye TPUrOHOMETPUYECKUE HEPABEHCTBA. 2
Tema 7.10. Cucrembl Coaep:xxanue yueOHOro marepuajia 2 OKO01, OKO02,
TPHTOHOMCTPHACCRUX I Cricremer IPOCTEHIINX TPUTOHOMETPHUUECKUX YPAaBHEHUH. 2 OK09, 1IK1.1,
YPaBHEHUI. I1K1.2, I1K1.3
Tema 7.11. Pemmienne Copepxxanue y4eOHOro MmarepuaJia 2 OKO01, OK02,
3aga4. OCHOBBI OKO09, IIK1.1,
TPUTOHOMETPHH. » I1K1.2, ITIK1.3
TprromoMerpmaecKue Hpeo6pa3913aHHe TPUTOHOMETPHUYECKIX BBIPAKEHUIA. PGIHGHI/Ifi TPHTOHOMETPHHECKIX 2
F— YpaBHEHMI U HEPABEHCTB B TOM UYHUCIIE C UCIIOIb30BAHNEM CBONCTB (DYHKITHIA.

KOHTpOJIBHOE TECTUPOBAHUE.
Pa3znea 8. [IpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE. 20
Tema 8.1. OcHOBHBIE Copnepxxanue y4eOHOro MmarepuaJia 2 OKO01, OK02,
NOHSATHUS CTEepeoMeTPHUM. OKO09, IIK1.1,
Pacnognoxenune npameix | [Ipeamer crepeomerprn. OCHOBHbIC MOHSTHS (TOUKa, IPSIMasi, IIIOCKOCTb, 2 IIK1.2, TTIK1.3
U IUI0CKOCTeiA. npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromnmecs,

napaJuiebHbIe U CKpeluBaronecs npsamele. [IpusHak u cBOKWCTBO

CKpeuBamuxcs npsaMbix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 8.2. ConepikaHue y4eOHOro MaTepHuasa 6 OKO01, OK02,
IMapaieabHOCTH [TapannensHble npsiMas U miockocTb. Onpenenenue. [Tpusnak. CpoiicTsa (C 2 OKO09, IIK1.1,
NpPAMBIX, IPSIMOii 1 JI0Ka3aTeNbCTBOM). TETPasp M €ro SJIEMEHTBL 1IK1.2, TIK1.3
MJIOCKOCTH, IUIOCKOCTE. | [Tapayutenemnume/ U ero aneMenTbl. CBOWCTBA MPOTHBOIONIOKHBIX TPAHEH U 2

JuaroHanen napamienenumnena. [loctpoenne ceueHum.




Pemenue 3amay no teme: "l[lapamienpHple npsiMasi M IJIOCKOCTB'.

Tema 8.3. Copepxxanue y4eOHOro MaTepuaja 2 OKO01, OK02,
IlepnieHAUKYISAPHOCTH OKO09, IIK1.1,
NPAMBIX, IPAMON U [Tepnienqukynsipubie npsimbie. [Ipu3Hak neprneHuKyIIpHOCTH IPSIMOM U IJIOCKOCTH. 2 IIK1.2, TIK1.3
IJIOCKOCTH, IVIOCKOCTEH. | [TeprneHaAuKyIsp 1 HAKJIOHHASI.
Tema 8.4. Teopema o Coaep:xkaHue yueOHOro MaTepuajia 4 OKO01, OKO02,
Tpex nepneHauKyJaspax. | Teopema 0 Tpex NepueHANKYIsIpax. 2 OKO09, IIK1.1,
VTon MEKTy IPSAMOM U IUNIOCKOCTBI0. YTOI MEXKY INIOCKOCTSMH. 2 I1K1.2, TIK1.3
Tema 8.5. Conep:xxanue yueOHOr0 MaTepuajia 4 OKO01, OKO02,
IMapasuenbHbie, OKO09, IIK1.1,
NepheH UKy ISPHbIe, [TpakTrueckoe 3ansatue: "[lepneHaukyaspHOCTb maockoctel. [Ipu3nak 2 IK1.2, TIK1.3
CKpeIIHBAIONIHecs MEPIEeHIUKYISIPHOCTH MJIOCKOCTEH".
npsiMbIe. [TpakTnueckoe 3ansatue: "Pemenue 3axay no teme "lleprneHukynspHOCTD B 2
MpOCTpaHCTBE".
Tema 8.6. Pemienue ConeprkaHue y4eOHOro MaTepuasia 2 OKO01, OK02,
3agay. [Ipsavbie u OKO09, IIK1.1,
IJIOCKOCTH B PacrionokeHne MpsIMbIX M IUNIOCKOCTEH B IpoCcTpaHCcTBe. [IepneHuKyISIPHOCTD | 2 I1K1.2, 1IK1.3
NPOCTPAHCTBE. napajuieTbHOCTD MPSAMBIX U MockocTeil. CkpemuBaromuecs npsimbie. KontponsHoe
TECTUPOBaHHE.
Pa3nes 9. MHOTOrpaHHUKH M TeJIa BPAlleHHS. 44
Tema 9.1. Bepuunsl, Copaepxxanue yueOHOro MaTepuaJia 2 OKO01, OK02,
pedpa, rpann - OKO09, IIK1.1,
MHOTOTPAHHHKA. [TonsiTue MHOTOrpaHHUKA. Ero aneMeHThl: BeplInHbl, pedpa, rpaHu. J{uaronans. 2 MK1.2, IK1.3
Ceuenue. Bolmykiible M HEBBITYKJIbIE MHOTOTPAHHUKH.
Tema 9.2. [Ipu3ma, ee ConeprkaHue y4eOHOro MaTepuasia 2 OKO01, OK02,
COCTaBJISIOIINE, OKO09, IIK1.1,
ceuenue. [Ipsamas un IMousitre mpusmel. Ee ocHoBaHust 1 60KOBBIE rpadu. Beicota npusmel. [psimast u 2 I1K1.2, I[1IK1.3
npaBHIbHbIE NPU3MBbI. | HakiIoHHas npusMma. [IpaBunbHas npusma. Ee ceuenue.
Tema 9.3. Copnepxxanue y4eOHOro MmarepuaJia 2 OKO01, OK02,
Mapannenenunen, Kyo. OKO09, IIK1.1,
Ceuenue Ky0a, IMpakTrueckoe 3ausatue: "[apanienenures, CBONCTBA MPSAMOYTOIBHOTO 2 I1K1.2, 1IK1.3
napaJJjiesenuinena. napauienenunesna, kyo. Ceuenue ky0a, napayenenuneaa’.
Tema 9.4. [lupamuna, ee | Cogepxxanue yueGHOro MaTepuasa 2 OKO01, OK02,
COCTABJISIONIHE, OKO09, IIK1.1,
ceuyenue. [lpaBuiabHast [1K1.2, TIK1.3
[Tupamuna u ee anementsl. Ceuenue nupamuabl. [lpaBunbHas nupamua. Y cedeHHas 2
nupaMuaa. Yce4eHHas
nUpaMUJIa.
nupamMuaa.
Tema 9.5. BokoBasi u Copepxxanue y4eOHOro MaTepuaja 2 OKO01, OK02,




M0JIHAS TOBEPXHOCTH [Tnomans 60KOBOH M MOJTHOM MOBEPXHOCTU MPU3MBI, TUPAMUJIbIL. 2 OKO09, IIK1.1,
MPU3MBbI, IUPAMH/BL. I1K1.2, I1K1.3
Tema 9.6. Cummertpusi B | Coaep:xanue yueOHOro MaTepuasa OKO01, OK02,
ﬁgi;::?ﬁ;ﬁi;;:ﬂeﬂe, CuMMeTpust OTHOCUTEIBHO TOUKH, IPAMOH, utockocTi. CuMMeTpus B KyOe, 2 gi(l)gi,nnl% 13’
napajuiesienuee, mpu3Me, Nupamue.
Tema 9.7. [Ipumepnbi Coaep:xaHue yueOHOro MaTepuajia 6 OKO01, OKO02,
CHMMeTpPHii B [TpakTnueckoe 3anstue: "CumMmMeTpusi B IpUpOJIe, apXUTEKType". 2 OKO09, IIK1.1,
npogeccun. [Tpaktuyeckoe 3austue: "CuMMeTpus B TEXHUKE, B ObITY". 2 I1K1.2, I1IK1.3
ITpakTnueckoe 3ansTue: "HaxoxaeHue mioniaiu NoOBEpXHOCTH Tena'. 2
Tema 9.8. [IpaBusbubie | ConepxaHue yueOHOIro MaTepHaJia 2 OKO01, OKO02,
ZI;O(;S;: :HHHKH’ n [TonsTHE TPaBHILHOTO MHOTOTpaHHKUKA. CBOMCTBA MPAaBMIIBHBIX MHOTOTPAHHUKOB. 2 8&?92’ I}Ilgl 13’
[TpakTuyeckoe 3aHsTuUe. ’
Tema 9.9. Huaunap, ero | Coaep:xxanue yuedOHOro MaTepuaja OKO01, OKO02,
ccoec:j:ﬁ:?ﬂl;iupa- E;J;I;gfgaﬂu;?ni;?fm& Ceuennie nunuHpa (MapayuieibHOe OCHOBAHHIO, OCH). 8&?92’,1}%%1 13’
Tema 9.10. Konyc, ero Conep:xxanue yueOHOro Mmatepuajia 2 OKO01, OKO02,
CCO::::;?ZEI;;. [TpakTiaeckoe 3austue: "Konyc u ero anemenTsl. CeueHne KoHyca (MapaijieIbHOS 2 35?92’ HHI§<11 13’
OCHOBAHHIO U MPOXO/IAIIIEe Yepe3 BEPIINHY), KOHUUECKue cedeHus. Pa3peprka ’
KoHyca'.
Tema 9.11. Yceuennnlii | Coaepxxanue yueGHOro MaTepuasa 2 OKO01, OK02,
;:eﬂlf:l;ﬂcoe;ezgzyca. YcedeHHsli koHyC. Ero obpasyromias u Beicota. CedeHHe yCeUeHHOTO KOHYCa. 2 l(')IE(le’ rggl 13’
KomOuHupoBaHHOE 3aHsTHE. ’
Tema 9.12. Ilap u Copaeprxanue yueOHOro MaTepuaJia 2 OKO01, OK02,
cepa, nx ceyeHus. [ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CeueHue mapa, 2 OKO09, IIK1.1,
cdepsl. IIK1.2, IIK1.3
Tema 9.13. Ilonsitue 06 | Coaep:xaHue yuedOHOro MaTepuaja 4 OKO01, OK02,
0bbeme Tea. [Tonsitue 06 o6bpeme Tena. O0beM KyOa U MPSIMOYTOIBHOTO TapaIJIeIICIHIIE 1A, 2 OKO09, TIK1.1,
OTHomIeHne 00bEMOB IIK1.2, IIK1.3
M0100HBIX TeJI. [Tpaktuyeckoe 3anstue: "O6beM Npu3Mbl U IUIAMHApA. [lnomany noBepxHocTH Ten". 2
Tema 9.14. O0bemMbI 1 Copepxxanue y4eOHOro MaTepuaja 2 OKO01, OK02,
:2:.11[31114 roBepxHocTen [Tpaktuyeckoe 3anstue: "OO6beMbl THUpaMuIbl U KoHyca. O6bvem mapa. [Tnomanu 2 gﬁ?gz’ rlg[li(ll 13’
MOBEpXHOCTEH Ten". - '
Tema 9.15. Komounanuu | Coaepxxanue yueOHOro MaTepuaJia 4 OKO01, OK02,
MHOTOrpaHHHMKOB M Tesl | [IpakTuueckoe 3ansTue: "KoMOMHaIMs reoMeTpUYecKux Ten". 2 OKO09, IIK1.1,




BpallleHH. [Tpaktuyeckoe 3anstue: "Haxoxxaenue o0beMoB Ten". 2 I1K1.2, IT1K1.3
Tema 9.16. Conep:xxaHue yueOHOro MmaTepuajia 4 OKO01, OKO02,
T'eomeTpHIecKne [Tpaktuyeckoe 3anstue: "Vcnonap3oBaHne KOMOMHALMI MHOTOTPAHHUKOB U Tell 2 OK09, IIK1.1,
KOMOHHALMH HA BpALIEHUs B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax . TIK1.2, TIK1.3
TpaKTHKE. [TpakTrueckoe 3ansTue: "PeleHne npakTMKO-OpUEHTUPOBAHHBIX 3a1au".
Tema 9.17. Pemienne Copepxxanue yueOHOro Marepuajia OKO01, OK02,
3aj1as. MHOTOrpaHHHKH OOBEeMBI ¥ IIIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB | TeN BparieHus. KoHTpoiabHOe 2 OK09, TIK1.1,
U TeJIa BpalleHHs. ) IIK1.2, IIK1.3

TECTUPOBAHUE.
Paznen 10. IlponsBoanasi yHKIMHU U ee MIPUMEHEHHeE. 40
Tema 10.1. ITousiTHE Copaepxxanue yueOHOro MaTepuaJia OKO01, OK02,
NPOM3BOXHOH. DopmyIbt OrnpezesieHre YMuCcI0BOM MOCIEI0BATENLHOCTH U CIIOCOOBI ee 3a1anusi. CBONCTBa OKO09, TIKL.1,
H lipabiia YHCJIOBBIX MOcieoBaTeNbHOCTel. Onpeaenenue npesesna nocjiea0BaTeIbHOCTH. TIK1.2, TIK1.3
ANPPEPEHUMPOBARMI. | B iuycrenye peiesioB mocienoparensHocTe. [Ipenen Gpyakmnm Ha 6€CKOHEYHOCTH.

ITpenen pyHKIMU B TOUKE.

[Tpupamienue aprymenTa u GyHKIUU. 3a7a4uu, IPUBOASILINE K TOHATHIO 2

npou3BoiHON. Onpenienenue npou3BOAHON. AJIrOPUTM OTHICKaHUS IPOU3BOIHOM.
Tema 10.2. [TonsTue Conep:xxanue yueOHOro Mmatepuajia 4 OKO01, OKO02,
NpOH3BONHOI. DopmY.ILL ®Dopmynsl U ipaBuiia AUPHEPEHIUPOBAHMUS. 2 OKO09, IIK1.1,
U NIPpaBUJIA [1K1.2, I1K1.3
nuddepenuuposanus. dopMyIibl ¥ IpaBUIIa JJ1s HAXOXKACHUS TIPOU3BOTHOM. 2
Tema 10.3. Copnepxxanue y4eOHOro MmarepuaJia 6 OKO01, OK02,
Ipoussoansre [Tpou3BOIHAS TPUTOHOMETPUYECKHUX (YHKIIHIA. 2 OKO09, IIK1.1,
TPUTOHOMETPHYECKHX = = I1K1.2, ITIK1.3
dynicunii, Mpouzsoanas Onpenenenue crnoxxHol ¢pyHkmu. [IponsBoaHast cinoxxHo#M QyHKIUH. 2
CJI0KHOM (PYyHKIMH. Brrunciienre npou3BOIHON B YKa3aHHOM TOYKE. 2
Tema 10.4. IlonsiTue o Copepxxanue y4eOHOro MmarepuaJia 2 OKO01, OK02,
HeNnpepbIBHOCTH OKO09, TIK1.1,
(pynxkuun. Meroa [Tonsitue HenpepriBHOU (yHKIMU. CBOIcTBa HenpepbIBHOW QyHKINU. CBSA3b MEKIY 2 I1K1.2, ITIK1.3
HHTEPBAJIOB. HENPEPHIBHOCTHIO U (P PepeHINPYEMOCThIO GYHKIIUU B TOUKE. AJITOPUTM peIIeHUs

HEPAaBEHCTB METOJIOM MHTEPBAJIOB.
Tema 10.5. Conep:xxanue yueOHOro Mmatepuajia OKO01, OKO02,
FCOMeTpP[‘{SCKI/II/l " ['eomeTpryeckuii CMbICI IPOU3BOIHON PYHKIMU. YTIOBON KOAPPUIIUEHT 2 OKO09, TIK1.1,
q’"mquKHHfMHCH KacaTeJIbHOM K TpaduKy GYHKIHHU B TOUKE. TIK1.2, TIK1.3
TIPOM3BOIHOM. YpaBHEHHE KacaTeIbHOW. AJITOPUTM COCTABJICHHS YPABHEHHSI KacaTEIbHOM K 2

rpaduky QyHKuun y=f(x).




Tema 10.6. ®usuueckuii | Cogepxxanue yueOHOro MaTepuaia 2 OKO01, OKO02,
CMBICJI IPOU3BOIHOM B 0OKO09, IIK1.1,
npogdeccHoHaIbHBIX IMpaktudeckoe 3austue: "Ouzndeckuii (MEXaHHUCCKUIT) CMBICIT IPOU3BOIHOM - 2 I1K1.2, I1K1.3
3agavax. MTHOBEHHAs CKOPOCTh B MOMEHT BpeMeHH t: v= S'(t)".
Tema 10.7. Conep:xxaHue yueOHOro MmaTepuajia OKO01, OKO02,
MoHOTOHHOCTE Bospacranue u yObiBanue pyHKIIMU, COOTBETCTBHE BO3pACTAHUS U YObIBaHUS 2 OK09, IIK1.1,
¢ynxumn. Toaxn GyHKIUM 3HaKy Mpou3BOAHON. [ToHATHE MPOU3BOIHON BBICIIETO MOPSIIKA, IIK1.2, IIK1.3
IKCTpEMyMa. COOTBETCTBHUE 3HAKa BTOPOIl MPOU3BOAHON BBITYKIOCTU(BOTHYTOCTH) (PyHKIIUK Ha

oTpe3ke. 3a1auyi Ha MAKCUMYM U MUHUMYM.

[TonsiTie acUMITOTHI, CIIOCOOBI UX ONpEENIeHU. AITOPUTM UCCIeAOBaHUS (PyHKINUN 2

U TIOCTPOCHUS ee rpadiKa ¢ MOMOIIBIO0 MPOU3BOIHON. JIpoOHO-IMHEHHAs QYHKIHSL.
Tema 10.8. Conep:xxanue yueOHOro Mmatepuajia 4 OKO01, OKO02,
Hccrenoanne pynxunii HccnenoBanue GyHKIIMA HA MOHOTOHHOCTB M 9KCTPEMYMBI. 2 OKO09, TIKL.1,
U MOCTPOCHUE [1IK1.2, IIK1.3
rpauKoB. [Toctpoenue rpaduka GpyHKIUH. 2
Tema 10.9. Hau6oabiuee | Coaep:xanue yuedOHOro MaTepuasia 2 OKO01, OKO02,
M HanMeHbIlee = = OKO09, IIK1.1,

HaxoxneHnve HanboIbIIero 1 HaMMEHbIIEro 3Ha4YeHn PyHKUIUN, TOCTPOSHUE 2
3HaYeHus] GyHKIMH. IIK1.2, IIK1.3

rpadMKOB MHOTOWICHOB C MCIIOJIH30BAHUEM alllIapaTa MaTEMAaTHIESCKOTO aHaJIH3a.
Tema 10.10. Copnepxxanue y4eOHOro MmarepuaJia OKO01, OK02,
Haxoznenue IIpakTrueckoe 3ansaTre: "Hanbonpmee n HauMeHblIee 3HaYeHHE QyHKIUH" OK09, LIK1.1,
ONTUMAJIBHOI0 p ) YHKIHH. [IK1.2, I1IK1.3
pe3yjabTaTa ¢ noMoubIo | [IpakTuueckoe 3aHsaTUE: "3a7a4l HA HAXO0XKICHHE HanOOIBIIEr0 U HAUMEHBILIETO 2
NPOU3BOIHOM B 3HaueHus: QyHKIH'".
NPaKTHYeCKUX 3aa4aX. | [[paktuueckoe 3ansatue: "MccnenoBanue GyHKIMN U TOCTpOeHHE rpaduka’. 2
Tema 10.11. Pemrenue Copnepxxanue y4eOHOro MmarepuaJia 2 OKO01, OK02,
3ana4. [IpousBognasn OKO09, IIK1.1,
¢yHkuun, ee ®opmyiisl 1 nipaBmita nuddepernnpopanus. VceiaenoBanue GyHKIMH ¢ TOMOIIBIO 2 I1K1.2, IIK1.3
NpPUMEHEeHue. npousBogHoN. Hanbonbiiee n HauMeHblee 3HaueHue pyHkun. KontpoiasHoe

TECTUPOBAHUE.
Paznen 11. IlepBoodpa3Has pyHKIIMM, ee TPUMEHEHME. 14
Tema 11.1. Copepxxanue y4eOHOro MaTepuaja 2 OKO01, OK02,
IlepBooOpa3znas OKO09, TIK1.1,
(pynkuuu. IlpaBuiaa = I1K1.2, ITIK1.3
O — 3aaya 0 BOCCTAHOBJIEHUHU 3aKOHA ABM)KEHHUS 110 U3BECTHON CKOPOCTH. HOIE;ITI/Ie 2

uHTerpupoBanus. O3HaKOMIIEHUE C MIOHATUEM MHTErpaja U epBooOpa3HoM Asis
NepBoo0pa3HbIX.

¢yukuun y=f(x). Pemenue 3a1a4 Ha cBsI3b IEpBOOOpA3HON U €€ POU3BOTHOM,
HaxO0XJIeHUs MepBooOpa3Ho i fanHor GyHkuu. Tabauna hopmys ais




HaXOXXJCHUS epBOOOpasHbIX. M3yUueHune npaBuiia HaXoXKACHUS TIEPBOOOPA3HOM.

Tema 11.2. Copepxxanue yueOHOro MaTepuaJa 2 OKO01, OK02,
Heompeneaennpii [ToHsiTHE HEONIPEACICHHOIO HHTET 2 OK09, TIK1.1,
HHTerpaJ. el paja. [1K1.2, TIK1.3
Tema 11.3. Iliiomaab Copepxxanue y4eOHOro MaTepuaja 2 OKO01, OK02,
KPHUBOJIMHENHOM 0OKO09, IIK1.1,
Tpaneuun. PopmyJia 3aaun, MPUBOJIALINE K MOHSATHUIO ONpeiesieHHoro uurerpania. [lonsrue 2 IIK1.2, ITIK1.3
Herorona-JIeiiOnnna. OTIpeNIeIEHHOT0 HTerpaia. [ 'eoMeTpudeckuii U PU3NIECKUI CMBICI ONPEIeICHHOTO
unrerpana. @opmyna Herorona-JleiOHuma.
Tema 11.4. IlonsiTue 06 | Conepxxanue yueOHOro MaTepuaJia 2 OKO01, OKO02,
onpeeJIeHHOM OKO09, IIK1.1,
HHTerpaje Kak [1K1.2, I1K1.3
IO A N ['eoMeTpuYECKHN CMBICI ONPEACIIEHHOIO HHTETpaIa. 2
KPHUBOJIMHEIHOH
Tpaneumnu.
Tema 11.5. Coaep:xanue yueOHOro MaTepuajia 4 OKO01, OKO02,
OmnpeneseHHbI [IpakTnueckoe 3anstue: "PeleHne 3aj1a4 Ha IPUMEHEHUE ONPEEIICHHOI0 HHTErpaia 2 OKO09, IIK1.1,
MHTErpaJ B ;KU3HH. I BEIMUCIICHUS IIomaneit gpuryp". 11IK1.2, TIK1.3
[TpakTrueckoe 3anstue: "Boiuncienue miomaneii uryp". 2
Tema 11.6. Pemmienne Copepxxanue y4eOHOro MmarepuaJia 2 OKO01, OK02,
3apau. [lepBoodpasunas OKO09, TIK1.1,
¢yHknum, ee [TepBooOpasnas ynkimu. [IpaBuia HaxoxkeHUs TepBooOpa3HbIX. Ee mpruMeHeHue. 2 I1K1.2, IIK1.3
NpUMeHeHHue. KOHTposIbHOE TECTUPOBAHHUE.
Pa3nes 12. KomiuiekcHble YucJa. 6
Tema 12.1. Copepxxanue y4eOHOro MmaTepuajia 2 OKO01, OK02,
KommiekcHble yucia. [TonsiTne koMIIeKcHOTO yncia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U 2 OKO09, IIK1.1,
apryMEHT KOMIUIEKCHOTO yrcia. dopMa 3amuch KOMILIEKCHOTO YHCIia I1K1.2, IIK1.3
(reomeTpuyueckasi, TPUTOHOMETpUYEcKasi, anredpandeckas). Apudmernueckue
JIEMCTBUS C KOMIIJIEKCHBIMU YHCJIAMHU.
Tema 12.2. Ilpumenenne | Coaepxanue yueOHOro MaTepuasa 4 OKO01, OK02,
KOMILJIEKCHBIX YHCeJl. [IpakTrueckoe 3aHsaTHE: "BhINOIHEHNE PaCUE€TOB ¢ TOMOIIBIO KOMIIJIEKCHBIX YHCE. 2 OKO09, IIK1.1,
[TprMeps! HCIIOJIB30BAHMS KOMIIJIEKCHBIX YHcen'. I1K1.2, ITIK1.3
[TpakTrueckoe 3ausatue: "J[eMCTBHUS ¢ KOMIUIEKCHBIMH YHCIaMu. POPMBI 3aITUCH 2
KOMIUIEKCHOTO ymcia'.
Pa3nes 13. KoopauHaTsl U BEeKTOPBI. 12




Tema 13.1. lexapToBbl | Coaep:xanue y4eOHOro MaTepuaa 2 OKO01, OKO02,
KOOPAMHATHI B 0OKO09, IIK1.1,
NPOCTPAHCTBE. I1K1.2, I1K1.3
Paccrosinue mexay m "
IBYMS TOUKAMH [Tpaktuyeckoe 3anstue: "JlekapToBbI KOOPAMHATHI B pocTpancTse. [IpocTeiimme 2
) 3aJjaud B KOOpAMHATaX. PaccTossHue MeXAy ABYMs TOUKaMU, KOOPIUHATHI CEPEIUHbI
Koopaunatsl cepeaunbl "
oTpe3ka'.
oTpe3Ka.
Tema 13.2. BekTopbl B Coaep:xxaHnue yueOHOro MmaTepuajia 4 OKO01, OKO02,
NMPOCTPAHCTBE. YTO0J OKO09, TIK1.1,
MEXKILY BEKTOPAMH Bekrops! B npoctpancTBe. Cll0)k€HUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa 2 MK1.2. TIK1.3
. 2, .
CkassipHoe Ha ymcno. Kommnanapasie BeKTOpbl. CKaIsipHOE TPOU3BEICHIE BEKTOPOB.
NpoH3BeeHHe BeKTOPOB PaznoxeHue BEKTOpa 10 TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
KoopanHaTsl BeKTOpa, CKAIIPHOE MPOU3BEICHIE BEKTOPOB B KOOPAMHATAX, YIJIOB 2
MEX/y BEKTOpaMHM, YIoJl MEX1y NPsIMON M IJIOCKOCTBIO. Y paBHEHHE IIOCKOCTH.
["eomeTpruyecKuil CMBICH ONpeenuTens 2x2.
Tema 13.3. IIpakTuko- | Coaep:xanue yueOHOro MaTepuasia 4 OKO01, OKO02,
OPHEHTHPOBAHHbIE _ OKO09, TIK1.1,
3a1a4n HA [Tpaktuyeckoe 3anstue: "KoopanHaTHas I0CKOCTh. Bbruncienue paccTostHu 1 2 MK1.2. TIK1.3
! 2, .
KOOP/AMHATHOI ioniaied Ha miockoctu. KosnnyecTBeHHbIE pacyeThl'.
[LJIOCKOCTH. [IpakTuueckoe 3anstue: " BekTopsl B IpocTpaHCcTBe". 2
Tema 13.4. Pemmienne Copepxxanue y4eOHOro Mmarepuajia 2 OKO01, OK02,
3agay. Koopannarel u OKO09, IIK1.1,
BEKTODEI JlexapToBbI KOOPAMHATHI B IpocTpaHcTBe. BekTops! B mpocTpancTBe. CloxkeHue u 2 IK1.2. TIK1.3
pel- BBIYUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4rcio. KoMImanapHbie BEKTOPEI. " '
CkanspHoe Mpou3BeieHNE BEKTOPOB. Pa3niojkeHne BeKTopa o Tpem
HEKOMIUTaHapHbIM BekTopam. [Ipocreimue 3anaun B koopauHaTax. KoopauHars!
BEKTOpa, PACCTOSIHUE MEXKAY TOUKaMM, KOOPIMHATHI CEpeIUHbI OTPE3Ka, CKaIsIpHOE
MPOM3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXITY BEKTOPAMH, YTOJI MEXTY
OpSMOM U TJIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTsIMU. KOHTpOJIbHOE TECTUPOBAHUE.
Pasnen 14. MHoxecTBa. Dj1eMeHTHI Teopuu rpagdos. 10
Tema 14.1. MuoxectBa. | Coaepxanue yueOHOro MaTepuaJia 2 OKO01, OK02,
ITousitue MuoxectBa. [Togmuoxkectsa. Onepanuu ¢ MHOKECTBAMH. 2 OKO09, IIK1.1,
I1K1.2, [1K1.3
Tema 14.2. Onepauuu ¢ | Coaepxxanue yueOHOro MaTepuaJia 2 OKO01, OK02,
MHOKEeCTBAMH. [TpakTuyeckoe 3anarue: "Onepanuy ¢ MHOXKECTBAMH . 2 OKO09, IK1.1,
[1K1.2, [1IK1.3
Tema 14.3. IlonsiTHe Copepxxanue y4eOHOro MaTepuaja 4 OKO01, OK02,




rpada. Cesi3ublii rpad, | [lonsrue rpada. Csasublii rpad, nepeso, nuki. ['pad Ha miockocTy. OKO09, IIK1.1,
AepeBo, nuKi. I'pag Ha [IpakTuueckoe 3ansiTue: "Perenue npukiIaaHbIX 3a0a4". IIK1.2, IIK1.3
IJIOCKOCTH.

Tema 14.4. Pemmienue Conep:xxaHue yueOHOro MmaTepuajia 2 OKO01, OKO02,
3aga4. MHoO:KecTBa, OKO09, IIK1.1,
rpadbl 1 HX Onepanun ¢ MEHOKecTBaMH. OIHCaHUE PeabHbIX CUTYAIMIA C TOMOLIBK MHOXKECTB. 2 I1K1.2, IIK1.3
npuMeHeHue. [Tpumenenue rpadoB K pemeHuIO 3a1a4. KOHTpOoIbHOE TECTHPOBAHUE.

TeopeTnyeckue 3aHATHSA 198

IIpakTHYecKHe 3aHATHS 114

IIpoMeskyTOUHAsI aTTeCTALUSA 36

Koncyabranus

Ik3ameH (1 kypc 2 cemecTp)

HTroro: 491




3. YCJIOBUA PEAJIM3AIIMU ITPOT'PAMMBI YYEBHOM JUCIATLIAHBI

3.1. s peanu3any NporpaMMsbl y4eOHOM JUCHHMILINHBI 10JKHBI OBITH IPeAyCMOTPEHbI
cieayolue crenualbHble IOMeIeHHs

Kabuner marematuku:
—  KowmmekT yuebHo# Mebenu (CTOMBI, CTYIbs, TIOCKA),
—  Y4eOHO-MeTOAMYECKHE TTOCOOUS 110 TUCHUIUIHHE.
—  IInakaTel, KOMIUIEKTHI TAOJIUI] IO TEMaM MaTEMATUKH.
—  Mopnenn reoMeTpU4eCcKHX Tell.
— Habop npe3enranuii.
—  IIK. MynbTUMEIHITHBII TPOEKTOP

3.2. UndopmanmonHoe obecriedeHre peaan3anu mNporpamMmmbl
s peanu3anuu mporpaMmMbl OMOIHOTEYHBIN (OHA (HUIHAT UMEET MeYaTHBIC W/HITH SJICKTPOHHbIE
oOpa3oBaTenbHble U HH(GOPMAIMOHHBIE pecypchl, pekoMeH1oBaHHbie DYMO 1 ucnomns3yeT B
obpa3zoBatensHOM mporiecce. [Ipu hopmupoannu 6ubmmoreynoro Gouaa Guman BEIOMpaeT He
MeHEe OJHOT0 U3/IaHUs U3 IEPEUNCIICHHBIX HI)KE MEYAaTHBIX U3JIaHUHN U (W) 3JIEKTPOHHBIX
I/I3I[aHI/If/'I B Ka4€CTBC OCHOBHOI'O, ITPH 3TOM CIIMCOK, MOXKET OBITH JOIIOJIHEH HOBBIMU U3JAaHUAMU.

3.2.1. DJIeKTPOHHbBIE U3TAHUS

boromonos, H. B. MaremaTuka. Anrebpa u Hauana aHanu3a. bazosslif ypoBenb: 10-11 kmacchr:
y4eOHUK uis cpeanero odmiero obpasoanus / H. B. boromonos. - MockBa: M3natenbcTBo
FOpaiit, 2023. - 241 c. - (O6meoOpazoBarensublil k). - ISBN 978-5-534-16084-0. - TekcrT:
anekTpoHHbd  //  OOpa3oBarenbHas wiatrpopma  HOpaiit [calT]. - URL:
https://urait.ru/bcode/530391

boromonos, H. B. Ilpaktuyeckue 3anstus no matemaruke B 2 4. Yacts 1: yueGHOe mocobue
JUIsl cpeaHero npodgeccuonanbHoro oopasosanus / H. B. boromonos. - 11-e u3na., nepepad. u
non. — Mocksa: MznatensctBo FOpaiit, 2023. - 326 c. - (IIpodeccuonanbroe 00pa3oBaHue). -
ISBN 978-5-534-08799-4. - Tekct : snekrponHsii / OOpa3oBarenbHas tuiatdpopma FOpaiit
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUAYUYEBHOM JTUCIUILIAHBI

Pe3yabTaThl 00yUeHust

Kpurtepun oueHku

MeToabI OEHKH

3HaTh:
— OCHOBHBIE MOHATHUS U METOJbl MATEMATHUECKOI0 aHAJIN3A;
— OCHOBBI TEOPHUH BEPOATHOCTEM M MATEMATHYECKOW CTaTH-
CTHUKHY;
— OCHOBBI TeopHH U hepeHIINaIbHBIX YPaBHEHUH;
— aKTyaJlbHBIH MPOPECCUOHATBHBINU COIUAIBHBIN KOHTEKCT, B
KOTOPOM NPUXOIUTCS pabOTaTh U KHTb;
— OCHOBHBIE HICTOUHUKU MHPOPMALIUU U PECYPCHI IS PEIICHUS
3ama4 U 1poOsieM B TMPOPECCHOHATHLHOM HW/WIM COIHATEHOM
KOHTEKCTE;
— aJTOPUTMBI BBIMIOJIHEHUSI PA0OT B MpodecCHOHAIBHON H
CMEXKHEIX 00JIacTsIX;
— MeTOABI paboTHl B MPO(PECCHOHATBHON U CMEKHBIX cepax;
— CTPYKTYpY IUIaHa Ui pelleHus 3aa4;
— [OPSIIOK  OLIEHKU pEe3yJIbTaTOB pelIeHMs] 3ahad  mpodec-
CUOHAJIbHOWIEATEIIbHOCTH;
— HOMEHKJIaTypy HMH(OPMAIMOHHBIX MCTOYHUKOB, MpPHUMEHse-
MBIX B IPO(EeCCHOHATIBHOM JesITEIbHOCTH;
— NpUEMBI CTPYKTYpUPOBaHUS MHPOpPMALIHH;
— ¢opMat odopmIleHUs pe3yJIbTATOB MOUCKA HH(OPMAITUY;
- OCHOBHBIX TOHATHUH M METOJOB MAaTeMAaTUYECKOTO aHalu3a,
JVUCKPETHOM MAaTeMaTHKH, JIMHEWHON anredppl, TEOPHUH
KOMIUIEKCHBIX ~ YHCEJ, TEOPUH BEPOSITHOCTEH M MaTeMaTH-
YeCKOI CTaTUCTHKH;
- OCHOB MHTETrpajIbHOro U AUPPEpeHInanbHOrO UCUUCTICHUS.

JleMOHCTpalMss 3HAHUM OCHOBHBIX TOHATUH UM METOJIOB
MaTEMaTHYECKOI0 aHaJIN3a.

JleMoHCTpanusi 3HAHWM OCHOB TEOPUU BEPOSITHOCTEU U
MAaTEeMaTUYECKON CTaTUCTUKH.

JleMOHCTpalus 3HAHUI OCHOB Teopuu AU hepeHInaTbHbIX
YPaBHEHUH.

AKTYyaJlIbHOCTh NMPO(PECCUOHANIBHOIO M COLIMATBHOTO KOHTEK-
CTa, B KOTOPOM MPUXOAMUTCS paboTaTh U KUTh, OMPEIEIAETCS
TOYHO U MOHSATHA.

OCHOBHBIE UCTOYHUKHA MH(GOPMAIIMHN U PECYPCHI JIJISl pEIIeHUs
3ajad u npoOieM B MPOoQecCHOHATBHOM W/MIU COIUATBHOM
KOHTEKCTE IIPaBUJILHO OIPEEIISIFOTCS.

JIeMOHCTPUPYIOTCSI 3HAHHS AJITOPUTMOB JUISl BBITIOJHEHUS
paboT B MpOoeCCUOHATLHOM U CMEKHBIX 00JIaCTSIX.
JleMOHCTpUPYIOTCS 3HAHHS METOAOB paboThl B mpodec-
CHOHAJILHOW U CMEXKHBIXC(epax.

CtpyKkTypa mjiaHa Juisi peuieHus 3a/1a4 NOHTHA.

OreHka pe3ysIbTaToOB pelieHus 3a1a4d npodhecCuoHaTbHOU
NEesATEeIbHOCTH MPOBOJUTCS B COOTBETCTBUU CYCTaHOBJICHHBIM
rnopsiAkoM. JleMoHcTpalust 3HaHUH HOMEHKIIAaTypbl HHGOpMa-
[IMOHHBIX ICTOYHUKOB, MPUMEHSIEMBIX B MPOQeCcCCHOHATHHON
NEeSITEIbHOCTH.
JlemoHCTpanys
MHG}OpMaLINH.
JlemoHcTpanus 3HaHuWil (popmara opopMIIEHHS PE3yIbTaTOB
rmorcka HHPOpMaIuH.

[IpuMeHeHne Ha MPAKTUKE OCHOBHBIX TMOHSTHS U METOJOB
MaTeMaTUYeCKOro  aHajiu3a, JUCKPETHOM  MaTeMaTHKH,
MUHEHON anreOphl, TEOPUHM KOMILIEKCHBIX YHUCEN, TEOPUU
BEPOATHOCTEN U MAaTEMaTUYECKOW CTaTUCTHUKU;
[IpuMeHeHne Ha TPaKTUKE OCHOB HMHTErPajIbHOTO
b depeHIIMATBEHOTO HCYUCIICHUS.

3HaHUM  NpPUEMOB  CTPYKTYPHUPOBAHUS

u

Texymui KOHTPOJIb B
(bopme FKCIepTHOrO
HaOJII0ICHUS U OILICHKH
[PE3yJIBTaTOB JOCTHIKCHHUS
KOMITETEHIIMMHA Y4eOHBIX
BaHATHSIX.
[IpomeKyTOYHBIN KOHTPOJIb
B OJITHOM WJIM HECKOJIBKUX
CIeTYIOIIHX (POpM:
IK3aMeH.




Ymers:
— pemath npocteie AuddepeHIranbHbIe YPaBHEHNUS;
— IPUMEHATh OCHOBHBIE YHCIICHHBIE METOJbl JJIs PELICHUS
MPUKJIAIHBIX 33724,
— pacmo3HaBaTh 3agady W/MIUM  [podiemy
CHOHAJILHOM W/WJIM COLMAIbHOM KOHTEKCTE;
— QHAJIM3MPOBATh 3a7adyy W/WIM TPoOIeMy M BBIACTATH e
COCTaBHbIE YaCTH;
— ONPEIEINATh STAIbl PEIICHUS 3a/1a4H;
—BBIIBIATE W A(G(PEKTUBHO  HWCKaTh  WHGOPMAIIHIO,
HEOOXOIUMYIO JUTS PEILICHHSI 3a]Ja9d W/UITH TPOOJIEMBI;
— COCTaBJIATh IJIaH ACHUCTBUS,
— OIPEJENSITh HE0OXOIUMBbIE PECYPCHI;
— BIIAJCTh aKTyaJlbHbIMH METOJIaMU
npoeCCHOHATBFHON M CMEXHBIX cepax;
— pealin30BbIBaTh COCTABICHHBINT IJIaH;
— OLICHMBAaTh pE3yJbTaT M IMOCIEACTBUS CBOUX JICUCTBUI
(caMOCTOATEIHHO WM C TOMOIIbIO HACTABHHKA);
— ONpEeNeNsITh 3a/1a4u 75 TIoucka nHpopmanuu;
— ONpEeaeNITh HeOOXOIMMbIE HCTOUYHUKH UH(DOPMALINH;
— IJIAHUPOBATH MPOIIECC TTOUCKA,
— CTPYKTYpPHpOBaTh  MOIy4aeMylOUH(OPMAIIHIO;
— BBIACIATh HauOollee 3HAYUMOE BIEpeyHe MH(OpMAINH;
OLICHMBATh MPAKTUYECKYIO 3HAYMMOCTh Pe3yJIbTaTOB IIOUCKA,
— o(hopMIISATE pPe3yIbTaThl MIOUCKA;

B mpodec-

paboThI

JleMoHCTpalust  yMeHU
[UAJIbHBIC YPABHEHUS.
JleMOHCTpaluss yMEHHI NPUMEHATH OCHOBHBIC UHCJICHHbBIE
METOBI ISl pEIICHUs IPUKIIAHBIX 3aj1a4.

3anava u/unm npobiema pacno3Haércs B MpodeccuoHaIbHOM
W/WIM COLMAIbHOM KOHTEKCTE TOYHO.

3amaua u/unu npobdiieMa aHaJIU3uPyeTcss U TOYHO OIpees-
IOTCsl €€ COCTAaBHbBIC YACTH. DTalbl  PEIICHUs 3a7a4d OIpe-
NEJIAI0TCS. TOYHO.

Wudopmanus, HeoOXoaumas Uis pelieHHs 3aadydl  W/iiu
MpOOJIeMBI, BBISBISETCS TOYHO M MOUCK €€ OCYIIEeCTBISETCS
A hEKTUBHO.

[lnan neWcTBUA COCTaBISIETCS M YCIEIIHO peaTu3yeTcs Ha
MPaKTHKE.

MeToasl paboThl B MPO(ECCHOHANBFHOM U CMEXKHBIX chepax
AKTyaJIbHBI M YCIICIIHO MPUMEHSIOTCS Ha IPAKTHKE.
Pe3ynbpTaT U MOCIEACTBUS CBOMX ACUCTBUI (CaMOCTOSITEIBHO
VT C TIOMOUIbIO HACTABHHUKA) OLICHUBAIOTCSITOYHO.

Jlns moucka wuHGOpPMAIMM TOYHO ONPENENSIIOTCS 3aJayu,
MpoIecC MOMCKA TUIAHUPYETCS, OTMPEACISIOTCS ONTUMAIIbHBIC
MCTOYHUKH HH(POPMAIIHH.

[lonmyuennass wHbOpMaIMA CTPYKTYpUPYETCS W Cpean Heé
BbIJIeNI€TCSl HanboJiee 3HauuMasl.

[TpakTryeckast 3HAYMMOCTb PE3yJILTATOB TIOMCKA OIEHHBAETCS
TOYHO, Pe3yJIbTAaThl MOUCKA OQOPMIISIOTCSI B COOTBETCTBUHU C
[YCTaHOBIJIEHHBIM TTOPSIIKOM.

pemath mpocthlie  auddepen-

Tekyuii KOHTPOJIb B
(dbopMe IKCIEPTHOTO
HAOJIOICHUS ¥ OLIEHKU
[Pe3yJIBTAaTOB JOCTHXKEHUS
KOMIIETEHIIMMHA Y4eOHBIX
BaHSATHUSX.
[IpoMeKyTOUYHBIN KOHTPOJIb
B OJJTHOM WJIM HECKOJIBKHX
cienyomux Gopm:
DK3aMeH.




IIpuaoxenue

KOHTPOJIBHO-OIIEHOYHBIE CPEJCTBA
MO YYEBHOM JUCIHATIIMHE «MATEMATHUKA»



1. MACHIOPT ®OHJA OUEHOYHBIX CPEJICTB

Jucnuninuapubie (MpeiMeTHbIe) pe3vJabTaThl Ha 0a30BOM VPOBHE OTPAKAIOT:

JIP6 01. BnameHume MeTomamy [0Ka3aTeIbCTB, AITOPUTMAMHM pEIIEHHS 3a[ady; yMeHue (OpMyIHPOBATH
OTpeIeTICHUS, aKCHOMBI M TEOPEMBI, IPUMEHATh UX, MPOBOJUTH J0KA3aTEIbHbBIE PACCY)KACHUS B XOJ€ PEIICHHS
3aj1a4;

JIP6 02. YmMenue onepupoBarh MOHATHAMU: CTEMEHb YUCNa, JOrapu(M 4ucia, yMeHHE BBIIOJHATH BBHIYMCICHHUE
3HA4YEeHUH U PeoOpa30BaHUsI BBIPAKEHUM CO CTENEHIMHU U Joraprudpmamu, npeodpa3oBanus ApoOHO-PaLlOHATBHBIX
BBIPAXKECHUI;

JIP6 03. VYmeHue omepupoBaTh MOHSTUSIMH: pallMOHAJbHbBIC, HppalMOHANbHBIE, II0Ka3aTelbHbIC,
CTETICHHBIE, JTOTapU(MUIECKUE, TPUTOHOMETPUIECKHE YPABHEHHUS M HEPABEHCTBA, X CUCTEMBI;

JIP6 04. Ymenue onepupoBaTh IOHATUSAMHU: (QYHKIUSA, HENpepbiBHAS (YHKIWSA, TPOM3BO/IHAS,
nepBo0OpasHast, OMpENeTeHHBI HHTErpal; yMEHHE HAXOAWThb MPOM3BOJHBIC AJIEMEHTAPHBIX (DYHKUHMH, HMCHOIB3YS
CIIPaBOYHBIE MATEPUAIBI; HCCIENOBATh B MPOCTEHINMX CITydasX (PYHKIMH HA MOHOTOHHOCTb, HAXO/IUTh HAUOOJBIINE U
HAaUMEHBIIME 3HAYeHUsT (QYHKIHI; CTPOUTH TPAUKA MHOTOWICHOB C HMCIOJb30BAHMEM almapara MaTeMaTHYecKOTo
aHaNM3a; IPUMEHSATh TPOU3BOJHYIO TIPU PELICHUH 33/1a4 HA JIBMKEHHUE; PeLlaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33/]a4H HA
HauOOJIbIINE U HAMMEHBIINE 3HAYCHUS, Ha HAX0XKIEHHE ITYTH, CKOPOCTH U YCKOPEHUS;

JIP6 05. YMmeHue omepupoBaTh MOHATHSAMH: pallMOHATbHAS (YHKIMS, TOKa3aTeNnbHas (DyHKIMS, CTETICHHAs
byHKIms, JorapupMuveckas (QYHKIHS, TPUTOHOMETpHUYeckue (QyHKUIWH, oOpaTHble (QYHKIWH; yMEHHUE
CTpOUTH TpaduKu U3yYeHHBIX (YHKIUH, UCIONB30BaTh IpaUKU MPU U3YYEHUH MPOIIECCOB U 3aBUCUMOCTEH, pu
pelIeHHH 3a7ay M3 JPYTUX YYEeOHBIX MPEAMETOB M 33734 M3 PEaJbHOM KH3HH, BBIpaXKaTh (opMyIaMu
3aBUCUMOCTU MEX]y BETMUMHAMY;

JIP6 06. Ymenue pemiath TEKCTOBbIE 3aJauydl pasHbIX TUIOB (B TOM YMCIE HAa IMPOLEHTHI, JOJIM M YacTH, Ha
JBIKEHHUE, PabOTy, CTOMMOCTB TOBAPOB U YCIIYT, HAJIOTH, 33/1a4U U3 00JIaCTH YIIPABJICHUS IMYHBIMUA ¥ CEMEHHBIMU
(rHaHCAM1); COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 33]1a4y, UCCIIEN0BaTh
HOJTyYEHHOE PellIeHHe U OLIEHUBATD MPABIONOJ00HOCT Pe3yJIbTaToB;

JIP6 07. YMenue onepupoBath MOHATHAMHU: CpeHEe aprudMeTHuecKoe, Meuana, HauOosbIlee 1 HAaUMEHbIIIEe
3HAYEHMs], pa3Max, JUCIEpPCHsl, CTaHIapTHOE OTKJIOHEHHE YMCIOBOr0 Habopa; yMeHHe M3BIEKaTb, HHTEPIPETHPOBATH
MH(OPMAIUIO, IPEICTABICHHYIO B TAONMMIIAX, HA JUarpaMMax, rpadukax, OTpaXkarollyl0 CBOWCTBA PeabHbIX MPOIECCOB
¥ SIBJICHU; TIPEICTABIIATH HH(OPMALIMIO C TOMOILBIO TaOJIUIL M AMarpaMM; UCCIIEI0BaTh CTATUCTUYECKUE IaHHbIE,
B TOM YHCJIE€ C IPUMEHEHUEM IpapUueCcKUX METOJOB U JIEKTPOHHBIX CPEICTB;

JIP6 08. YMmenue onepupoBatTh MOHATHAMHE: CIIy4aifHbIH ONBIT U CTy4ailHOe COOBITHE, BEPOATHOCT CIy4aitHOro
COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTb C HCMOJNB30BAaHUEM TI'PAaUUECKUX METOOB; MPUMEHSTH (POPMYJIbI
CIIOXKEHHS M YMHOKEHUsI BEpOSITHOCTEH, KOMOWHATOpHbIE (PakThl U (OPMYJIbl IPU PELICHUH 3a/1a4; OLlEHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YalHbIMHU BEIMYMHAMH; YMEHUE MPUBOAUTH MPHUMEPHI
TPOSBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOHBIX U OOIIECTBEHHBIX SBICHHSAX;

JIP6 09. YmeHue omepupoBaTh MOHATHUSAMH: TOYKA, MpsAMas, TIOCKOCTb, MPOCTPAHCTBO, MBYTPAHHBIN YTOII,
CKpELIUBAIOIKECS MPSAMbIE, NApAJIEIbHOCTD U NMEPIEHUKYIIPHOCTD NPAMBIX U IUIOCKOCTEMN, YoMl MEXIy MPSIMBIMU,
yrojil MEXKIy HpSMOW U IUIOCKOCTBIO, YTOJN MEXIY IJIOCKOCTAMH, PAacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE
MEXTy MPSMBIMH, PACCTOSHUE MEX]Y IUIOCKOCTSMHU; YMEHHE UCIOJIB30BaTh MPH PEeLICHHUH 33/1a4 U3y4eHHble (GaKThl U
TeOpeMbl IJTAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BbEKTOB OKPYKAIOIIEr0 MHUpA;

JIP6 10. Ymenue omnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHUKA, KyO, Tapauienenunen,
npu3Ma, nupamuaa, Gurypa M MOBEPXHOCTh BpalleHHs, LIMHApP, KOHYyC, map, cdepa, ceyeHus (UIypbl BpalleHHs,
IIOCKOCTDb, Kacaommascst cdepbl, HHIMHIPA, KOHYCA, IUIOMAAb MOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA, LMIMHIPA,
miomaas cdepbl, 00beM Kyba, IPSIMOYTOJIbHOTO TapajieNenunea, TMpaMubl, PU3MbL, LINHAPA, KOHYyca, IIapa;
yMeHHe H300pakaTh MHOTOTPAHHMKM M TOBEPXHOCTH BpAlIEHHS, HMX CEUEHHs OT PYKH, C IOMOIIBIO YEpPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHUE PAclo3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE Pacro3HaBaTh
IPaBUJIbHbIE MHOTOTPAHHUKY;

JIP6 11. Ymenue onepupoBaTh MOHATUSMHE: JABMKEHHE B MPOCTPAHCTBE, MOAO00HBIE (QUTYpPHI B MPOCTPAHCTBE;
HMCTIONIb30BaTh OTHOIICHUE IIOMA/IeH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GHUTYp IPU PELIEHUH 3a71ay;

JIP6 12. YMeHWe BBIYHMCIATH TEOMETPUYECKHE BEJIMYMHBI (IJTMHA, YTOJ, TUIOMIadb, O0BEM, IUIOIIA/b
TIOBEPXHOCTH ), HCTIONIB3YSl U3yUEHHBIE (POPMYIIBI U METOMIBL;



JIP6 13. YMenue onepupoBaTh MOHATUSMU: TIPSIMOYTOJILHASI CUCTEMa KOOPIMHAT, KOOPIHMHATHI TOUKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAIPHOE TPOU3BEICHUE, YTOJI MEKTy BEKTOpAMH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpA Ha
YHCII0; HAXOJIUTH C IIOMOIIIBIO U3y9IeHHBIX (hOPMYIT KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXLY BYMS TOUKAMHU;

JIP6 14. VYwmeHue BbIOMpaTh MOAXONAMIMKA HW3YYEHHBIH METON JUIS PENICHWS 3ajaud, paclo3HaBaTh
MaTeMarudeckue (akThl U MATEMATHYECKHUE MOJICIH B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE;
YMEHHE TIPUBOJITH TIPUMEPHI MATEMATHUECKUX OTKPBITHH POCCUICKOW 1 MUPOBOM MaTeMaTHYECKOH HAYKH.

JucuuninHapHbie (MpeIMeTHbIE) Pe3yJbTaThl HA YIIIy0JIeHHOM YPOBHE OTPAKAIOT:

Py 0l1. VYmenwe omepupoBath MOHATHUAMH: OIIpEETICHHE, aKCHOMa, Teopema,

CIeJICTBME, CBOICTBO, MPU3HAK, JJOKA3aTeJIbCTBO, PABHOCHJIbHBIE (DOPMYIUPOBKH; yMeHHE (HOPMYIIMPOBATH
00paTHOE W TPOTHUBOIMOJIOKHOE YTBEPKICHHE, TIPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MCIHOIB30BATH METOJ
MaTEeMaTUYECKON HMHAYKLHW; IPOBOIAUTH J0KA3aTENbHBIC DAacCykKIEHUA [P DPELICHMH 3aJ]a4, OLECHUBATh
JIOTUYECKYIO IPaBUIBHOCTb PACCYKICHUMN;

Py 02. Ymenue onepupoBaTh NOHATUSAMH: MHOXKECTBO, IOAMHOKECTBO, OIEpPALMH HAJ MHOXECTBAMM;
YMEHUE UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN arnapar JJIsl ONMCaHUs peaibHbIX POLECCOB U ABICHUN U IPU
pelieHnHy 33/1a4, B TOM YHCJIE U3 JPYTUX y4eOHBIX IIPEIMETOB;

JIPy 03. VMeHue omeprpoBath MOHATHAMHE: Tpad), cBA3HBIA rpad), AepeBo, MUK, Tpad Ha IUIOCKOCTH; yMEHHUE
3aJaBaTh U OIUCHIBATh rpadbl pa3IMYHbBIMK CIIOCOOAMU; UCIOIb30BaTh TPadbl PU PELICHUH 33/1a4;

JIPy 04. YmeHune cBOOOHO OTIepHpOBATh OHATHSIMI: COYETAHHE, TIEPECTAHOBKA, YUCIIO COUYCTAHUN, YHCIIO
[epecTaHOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHSTHh KOMOMHATOpHbIE (AKThl M PACCYXACHUS I pELIeHHs
3aj1ay;

JIPy 05. Ymenue onepupoBaTh NOHATUAMU: HATYPAIBHOE YHCIIO, LIENOE YUCIIO, OCTATOK 110 MOJYJI0, PAllMOHAIBHOE
YUCJIO0, UPPALUOHAIBHOE YHCIIO, MHOXKECTBA HATYpaJbHBIX, LEJbIX, PAllMOHAIbHBIX, JICHCTBUTEIBHBIX YHCEI,
YMEHHE HUCIIONb30BaTh MPU3HAKU JAEIUMOCTH, HAUMEHBIIUM OOIIMHA NenuTens U HauMeHbliee olliee KpaTHoe,
anroput™ EBKinzia npu peneHny 3a/1a4; 3HaKOMCTBO € pa3JIMuyHbIMU TO3ULOHHBIMU CUCTEMAMU CUMCIICHUSL;

JIPy 06. YmeHue cBo00IHO omepupoBaTh MOHSATUSMU: CTENEHb C LENbIM MOKa3aTeleM, KOPeHb HaTypallbHON
CTEIEHH, CTEeNEHb C PAllMOHAIBHBIM IOKa3aTeJeM, CTENEHb C JEUCTBUTENbHBIM (BELIECTBEHHBIM) TTOKA3aTeNeM,
norapu(Mm 4ucina, CHHyC, KOCHHYC M TAHT€HC TIPOM3BOJIBLHOTO YNCIIA;

JIPy 07. VYmeHue onepupoBaTh MOHSATHSIMH: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CHCTEMa YPABHEHWIl M HEPABEHCTB, PaBHOCHIBHOCTh YPABHEHWH, HEPABEHCTB U
CUCTEM, paliOHANIbHbIE, UPPALMOHATIbHBIE, [TOKA3aTeNbHbIE, CTEIEHHBIE, JIOTAPU(PMUYECKUE, TPUTOHOMETPUIECKUE
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHE PEIIATh YPABHEHUS, HEPABEHCTBA M CHCTEMBI C TIOMOLIBI0 Pa3IMYHBIX
IPUEMOB; pelllaTh YpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPOM; MPUMEHSTh YpaBHEHHUS, HEPABEHCTBA, UX
CUCTEMBI JUIs pelIeHHs] MaTeMaTHUeCKUX 3a/1ay 1 3a/1au U3 Pa3IMuHbIX 001acTell HayKH M peaibHON KU3HY;

JIPy 08. Ymenue cBoOOAHO OmepHpoBaTh MOHATHAMU: rpapuk (yHKIMM, oOpaTHas (QyHKIMSA, KOMIO3ULMS
(QyHKIMA, nuHeHHas (yHKUMA, KBaApaTMuHas (QYHKUMA, cTeleHHas (QYHKOUS C LeJIbIM  IOKa3aTeleM,
TPUTOHOMETPHUUECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKHE (YHKIMH, MOKa3aTelbHas U JorapupMudeckas
(yHKIMK; yMEHHE CTPOUTH TpauKu (pyHKIMH, BBITIOIHATH TpeoOpa3oBaHus rpaguKoB (yHKINH;

yYMEHHE UCIOIb30BaTh Tpaduku QyHKIMI A U3ydeHHs MPOIECCOB U 3aBUCUMOCTEN IMpHU pEIIeHUH 3a1ad U3
JIPYTUX Y4eOHBIX IPEIMETOB U U3 pEATbHON KU3HU; BBIPAKATh (OPMYJIaMH 3aBUCHMOCTH MEX/1y BETHUNHAMMY;

yMeHHE CBOOOJTHO OTIepHUPOBATh MOHSTHSAMHE: YeTHOCTD (DYHKITHH, TIEPUOANIHOCTH (DYHKITHH, OTPAHUUECHHOCTh
(YHKLMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (DYHKIMH, HaOOJIbIliee U HaMEHbIlee 3HaYeHUs (QYHKIMH Ha
MPOMEKYTKE; YMEHHE POBOJUTH UCCIIEIOBAHNE (DYHKITHY;

YMEHHE HCIOIb30BaTh CBOWCTBA M rpaduku (YHKIMH JUIS pPEIleHHs YpaBHEHHH, HEpaBEHCTB M 3ajad C
napaMmeTpamu; u300paxarh Ha KOOPAMHATHOM MIIOCKOCTU MHOXKECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U X CHCTEM;

JPy 09. Ymenue cBOOOAHO OIEPUPOBATh MOHATHAMM: IOCIEIOBATEIBHOCTD, apudmeTnyecKas
HPOrpecCHsl, FeOMETPUUECKast IIPOrpeccrsi, 0ECKOHEUHO YOBIBAIOIAS TEOMETPUUECKAst IPOrPECCHs; yMEHUE 33/1aBaTh
HOCJIEZI0BATEFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

JIPy 10. YmMeHwe orepupoBaTh TOHSTHSME: HEMPEPbIBHOCTh (PYHKIIMHM, aCHMITTOTHI rpaduka (yHKIHH,
nepBasi ¥ BTopasi IpOU3BOIHAs (PYHKIIUH, TEOMETPHUUECKUI U (PUBHUECKUI CMBICI IIPOU3BOIHOM, ITEpBOOOpa3Hasi,
ONpE/IETIEHHBI MHTErPall; yMEHUE HaXOJUTh aCUMIITOTHI rpaguka (pyHKIMH; yMEHUE BBIYUCIIATH IPOU3BOAHBIE
CYMMBI, IPOU3BE/IEHHS, YACTHOTO ¥ KOMIIO3ULIMH (YHKIMH, HAXOAUTh YpaBHEHUE KacaTelIbHO! K rpaduKy QyHKIHH;

YMEHHE HCIIONb30BaTh IIPOM3BOIHYIO U HCCIIENOBaHUS (PYHKIMM, JUTS HAXOXK/ICHUS HAUITYUILIETO PelIeHus B



NPUKIAJHBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMUYECKUX M (DPU3MYECKHUX 3a7auax, sl ONPEeNICHHs CKOPOCTH U
YCKOpEHUs; HaXOIUTh IUIOIAAM M 00beMbl (UIYyp C IIOMOILBIO MHTErpajga; IpPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTO MOJICTMPOBAHHS C TIOMOIIBIO AH(p(epeHIInaTbHBIX ypaBHEHHI;

JIPy 11. YMmeHue onepupoBaTh MOHATHUSAMU: KOMIUIEKCHOE YUCIIO, CONPSDKEHHbIE KOMIUIEKCHBIE YHUCIIa,
MOIyJb M apryMEHT KOMIUIEKCHOTO uYuclia, (opMa 3amucH KOMIUIEKCHBIX 4YHcel (TeOMeTpHYecKasd,
TPUTOHOMETpUYECKas U anredpanyeckas); yMeTb IPOM3BOJUTH apU(PMETHUECKHE NEHCTBHS ¢ KOMILUIEKCHBIMHU YHCIIAMHY;
IPUBOJUTH IPUMEPBI UCIIOIb30BAHUS KOMIIJIEKCHBIX YHCEIT;

JIPy 12. Ymenue cB0O0OIHO OnepupoBaTh MOHATHAMU: cpeiHee apu(pMeTHIecKoe, MeiaHa, Haubobllee u
HAauMEHbILIEE 3HAUECHUS, Pa3Max, AUCIIEPCHsl, CTAHJAPTHOE OTKJIOHEHHUE JJISl OTIMCAHUSI YUCIIOBBIX JAHHBIX; YMEHUE
HCCIIeIOBATh CTATUCTUYECKUE JAHHbIE, B TOM YUCJIE C NPUMEHEHHEM IpapUuecKUX METOJOB M 3JIEKTPOHHBIX
CPEACTB; TpauyUeCKd HCCIEA0OBATH COBMECTHBIE HAONIOJCHHS C IMOMOIIBIO AMArpaMM pPacCeMBaHHUs M JIMHEHHON
perpeccuu;

JIPy 13. YMeHue HaXoauTh BEPOSTHOCTH COOBITHI C HCIONB30BAHUEM TPAQUUECKHX METOJOB; MPUMEHATH s
pemeHus 3a1a4 GopMyJIbl CIOXKEHHS M YMHOXKEHHsS BEPOATHOCTEH, popMyiy momHO# BeposTHOCTH, Gopmyny bepryim,
KoMOMHATOpHBIE (aKThl M QOPMYIIBI; OIEHHBATH BEPOSTHOCTH PEANTbHBIX COOBITUI; YMEHHE ONEPHPOBATH TIOHATHSMHU:
Cly4aiiHas BEJIMUYMHA, PACIPENCIICHUE BEPOSTHOCTEH, MaTeMAaTHMYECKOE OXWAAHWE, IUCTIEPCHs M CTaHIapTHOE
OTKJIOHEHHE CIy4yallHOM BENWUMHBL, (DYHKIMHM pacupesieseHus U IUIOTHOCTH PaBHOMEPHOrO, MOKA3aTENbHOIO U
HOPMAJIBHOTO PACIpEleNeHi; YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIPEACIICHUN ULl PELICHUs 3a1ad;
3HaKOMCTBO C TIOHATUSIMU: 3aKOH OOJBLINX YHCEIT, METO/b! BbIOOPOUHBIX UCCIIEI0BAHUM; YMEHNE IPUBOIUTH TIPUMEPBI
TPOSBJICHUS 3aKOHA OOJIBIINX YKCEIN B IPUPOIHBIX U OOLIECTBEHHBIX ABICHUSX;

JIPy 14. YMenue cBOOOIHO ONEpHpOBATH MOHATUAMU: TOUKA, MPsiMasi, INIOCKOCTh, POCTPAHCTBO, OTPE3OK,
Jqyd, IUIOCKUH Yroj, JBYTPAHHBIM yIOJI, TPEXI'PAaHHBIA yroJ, IIEPECEKAaroIUecs, MapauIe/IbHbIE U
CKpELIMBAIOLINECS TPSMbIE, ApAIETbHOCTD U NEPINEHUKYIIPHOCTD MPSMBIX U IIOCKOCTEH, yron MeXIy MpsIMbIMH,
YroJl MEXIy NpPSAMOH M IUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSMM; YMEHHE HCIONB30BaTh IIPU PELICHUM 3ajad
U3Y4EHHbIE (DaKTbl U TEOPEMBbI IUIAHUMETPUH; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAlOIIEM MHUDE;
YMEHHME ONEpPUpPOBaTh INOHATUAMM: MHOIOIDAHHUK, CEYCHHE MHOTOTPAHHMKA, IPABUJIBbHBI MHOTIOIPAHHUK,
npusMa, nupamuza, Gurypa ¥ MOBEPXHOCTh BpAIIEHUS, LMIMHIP, KOHYC, 1Iap, cdepa, pa3BepTka MOBEPXHOCTH,
CEeueHUsI KOHyca M LIJIMH/pa, NapajielbHble OCH MM OCHOBAHMIO, CEUYEHHE I1apa, MIOCKOCTh, Kacatomascs cgepsl,
IWINHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOTpaHHUKA, HM300pa)kaTb MHOTOTPAHHUKH, (HUIYphl U
TIOBEPXHOCTH BpALIEHHS, UX CEYEHHsA, B TOM UYHCIE C MOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHATH
CBOICTBa T€OMETPUYECKUX (UTYpP, CAMOCTOATENBHO (POPMYIUPOBATH ONPENENCHUS U3y4aeMbIX (QUryp, BbIABUIaTh
TUIIOTE3bl O CBOWCTBAX M MPH3HAKaX IeOMETPUYECKUX (Uryp, 0OOCHOBBIBATh WIIM OIPOBEpPrarth MX; yYMEHHE
IPOBOAMTH KiIacCU(PUKAIUIO QUTYp MO pa3IU4HbIM IPHU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE NOMOIHUTENbHBIE
TIOCTPOEHHUS,

Py 15. Ymenue cB0OOAHO OMEPUPOBATH MOHATUSAMHU: IUIOMAAb GUTYpPBI, 00beM (QUrypHI, BETUUMHA YIJa,
paccTosHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXIY MPAMBIMH, PAcCTOSHUE MEXIY MIOCKOCTAMH, MIIOMAab chepsl,
IJI0Ma b MOBEPXHOCTH TUPAMUJBL, MPHU3MbI, KOHYCa, HMIMHIPA, 00beM Ky0a, MpSIMOYTroJbHOTO HapaslieNenuresa,
MUPaMUIBL, TIPU3MBI, IUIMH]IPA, KOHYCA, I1apa; YMEHHE HAX0IUTh OTHOLIEHHE 00BEMOB MOI00HBIX (QUTYD;

JIPy 16. Ymenue cBOOOIHO ONEpUpPOBATH MOHSTHSMU: JIBIDKCHUE, TIApAJUICIBHBIA MepeHoc, CUMMETPHS Ha
IUVIOCKOCTH ¥ B TIPOCTPAHCTBE, MOBOPOT, peodpasoBaHue mofo0us, mogooHbIe (PUIyphl; YMEHHE PAclio3HABATh PaBHbBIE U
1o/100HbIe (UIYpBL, B TOM YHCIIE B NPHUPOJE, UCKYCCTBE, APXUTEKType; YMEHHE HCIOIb30BAaTh I€OMETPHUECKHE
OTHOIIEHHUS, HAXOIUTh TEOMETPUYECKUE BEJIMUMHBI (JUTMHA, YroJ, IIIOMaab, 00beM) MPU PELICHUH 3a7ay U3 APYTHX
y4eOHBIX IPEAMETOB U U3 PEaIbHOM JKU3HHY;

JIPY 17. YmeHue cBOOOIHO OINEpHPOBATh MOHATUSAMU: NPSAMOYTOJbHAS CHCTeMa KOOPAMHAT, BEKTOP,
KOOpJMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEACHNUE BEKTOPA Ha YUCIIO, Pa3JIOKEHHE
BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEJEHHE, BEKTOPHOE IPOM3BEACHHE, YTOl MEXIy BEKTOpPaMM; YMEHHE
UCIOJIb30BaTh BEKTOPHBIA M KOOPJAMHATHBI METOJ JUISl PEIlieHHs TeOMETPUUECKUX 3a[ad M 3ahay JPYruX y4eOHBIX
IpeZIMETOB; ONEPUPOBATh MOHATHUAMH: MaTpuua 2X2 u 3X3, ONpelesUTeNb MATPUIbl, T€OMETPHUECKHI CMBICT
OTpe/IeNUTes,;

JIPy 18. YMmeHue MoienupoBaTh peajabHbIe CUTyallud Ha s3bIKE MATEMAaTHKHU; COCTaBJIATh BbIPAXKEHMUS,
YPAaBHCHMs, HEPAaBEHCTBA W MX CHCTEMbI IO YCJIOBUIO 3aJa4yd, MCCIEAOBAaTb IIOCTPOEHHBIE MOJENH C
UCIOJIb30BaHUEM amMapara ajareOpbl, HWHTEPIPETUPOBATH IONYYECHHBIN pe3yJbTaT; CTPOMTh MaTeMaTHYECKUE
MOJIEJH € TIOMOLIBIO



TEOMETPUYECKUX TOHATHH M BEJIMYMH, pEIIaTh CBS3aHHbBIE C HUMHU TIPAKTUYECKHE 3a[adyd; COCTABISAThH
BEPOSTHOCTHYIO MOJIeNlb M WHTEPIPETHPOBATh TOJYYCHHBIM pe3yJbTaT; peIaTh MPUKIANHBIC 3a/aud CPEICTBAMH
MAaTeMaTUIECKOTO aHATN3a, B TOM YHCIIE COIMATLHO-O)KOHOMIYECKOTO B (PU3UUECKOT0 XapaKTepa;

Py 19. YmMenue BbIOMpaTh MOAXOMAIINNA METOJ IS PEIICHHS 3a1aud; MOHMMAaHWE 3HAUYMMOCTH MAaTEMAaTHKH B
V3y4YEHUHU TIPUPOJTHBIX M OOIIECTBEHHBIX MPOIIECCOB U SABJICHUI; YMEHHE PACIO3HABATh MPOSIBICHHE 3aKOHOB MATEMATHKH B
MCKYCCTBE, YMEHHUE TIPUBOIUTH IIPUMEPBI MATEMATHUECKUX OTKPBITHI POCCUICKON 1 MUPOBOM MAaTEMaTHUYECKON HAYKH.

OK 01 Bri6upats criocoObl peleHus 3a1a4 IpoPecCuoHaIbHOM eI TeTbHOCTH IPUMEHUTENBHO K Pa3IMYHbIM
KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBpEMEHHBIE CPEICTBA ITOMCKA, aHAITN3a M MHTEPIPETAIMU HHPOpMAIuy, U HHHOPMALIOHHbIE
TEXHOJIOTUH ISl BHIIOIHEHHUS 33714 NPO(ecCHOHATBHOM 1SS TeIbHOCTH

OK 03 IlnanupoBaTh W peaqu30BbIBaTh COOCTBEHHOE Mpo(deccHoHalbHOE U JIMYHOCTHOE PpAa3BUTHE,
TPEIPUHIMATENBCKYI0 JICATENbHOCTh B MpOdecCHOHANBHON cepe, MCIONB30BAaTh 3HAHUA 1O (MHAHCOBOM I'PAMOTHOCTH B
Pa3IHUYHBIX KU3HEHHBIX CUTYyaIHAX

OK 04 DddexTuBHO B3anMOzIECICTBOBATL W PabOTATh B KOJUICKTHBE M KOMAH/IE

OK 05 OcymecTBnsiTh YCTHYI0O M HHCbMEHHYI) KOMMYHHKAIL[MIO Ha TOCYAapCTBEHHOM si3blke Poccuiickoit
®denepanyu ¢ y4eToM 0COOEHHOCTEHN COLMAIBHOIO U KYJIbTYPHOI'O KOHTEKCTA

OK 06 IIposBiaTh rpakaaHCKO-MaTPUOTHYECKYIO MO3HIIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEICHHE HA
OCHOBE TPAJMIHOHHBIX OOIIEYENOBEYECKHX LEHHOCTEH, B TOM YHCIIE C YYETOM T'apMOHHU3ALMH MEKHAIMOHAIBHBIX H
MEKPEIUTHO3HBIX OTHOIICHU, IPUMEHATh CTAHIAPThl AHTUKOPPYIIIMOHHOTO MOBEICHHUS

OK 07 ConelicTBOBaTh COXPAHEHHMIO OKpYXAIOIIEH Cpelpl, pecypcocOepexeHH0, MPUMEHATh 3HaHUS 00
M3MEHEHUH KJIMMaTa, PUHIUITEI OepeKITMBOTO MTPOU3BOJICTBA, 3P(EKTUBHO AEICTBOBATD B UPE3BbIYAMHBIX CUTYAIUIX

Ilpogheccuonanvuvie rkomnemenyuu no npogeccuu 35.01.19 Macmep cadoeo-napkosozo u AaHOWAPMHO0
cmpoumenscmea (8 Kauecmee npumepa).

[IK 2.4. ®opmupoBaTh KpOHbI 1€PEBbEB M KYCTAPHUKOB.
[IK 3.1. Co3naBath 1 0OpMIISATH IBETHUKH PA3THYHBIX TUIIOB.

2. @DoHJ1 01EHOYHBIX CPEACTB AJIS BXOJHOI0 KOHTPOJISA

BXoaHOW KOHTPOJb COCTOMT W3 3aJaHMil, YAaCTUYHO B3ATHIX U3 OTKpbIToro Oanka OI'D m BIIP mo
maTematuke. Ha BbInoHEHHE 3a1aHni BXOJJHOTO KOHTPOJIs 1aeTcs 1 akagemudeckuil yac (45 MUHYT).

BXoaHO# KOHTPOJIb COCTOMT UX 2-X YacTeit: 0053aTeIbHON 1 JONOTHUTENbHOM. O0sf3aTenbHas 4acTh COJAEPIKUT

3a/laHusl MUHMMAJIBHOTO 0053aTebHOTO YPOBHS,
JIOTIONHUTENbHAS 4acTh — OOJee CIIOKHBIE 3a/aHHA.

[Ipu BeIMONHEHUU 3aaHuil TpeOyeTcsl MPEACTaBUTh XOJ PELICHUs U yKa3aTh MOJYyYEHHBIH OTBET.
[TpaBuiIbHO BBINOJHEHHOE 3aJaHME U3 0053aTENbHONW YacTH OLIEHUBAECTCS B OIWH Oall; MpaBHIbHOE
BBITIOJTHEHHE 33JIaHHH JTOTIOJTHATEITLHOM YacTy OnleHuBaeTcs 3 Oamiamu nim 1-2 Ganmamu 3a 9acTHIHOE pelieHne.

babl, momy4eHHbIE 32 BCE BBINOIHEHHBIE 3a1aHHUs, CYMMUPYIOTCA.

lTxana nepesoda 6annog ¢ ommemxu no nAMUOGALILHOI cucmeme

Ommemxka Yucno 6annos,
Heo0x00uMoe 013 NOJYYeHUs OmMemKy
«3» (y0o0s.) 7-9
«4» (xopowo) 10-12
«b» (omnuuno) 13-15

Odpazosamenvuule pesyrvmamul, nodaeHcauyue nposepke (INeMenmol):
JIP6 1, JIP6 5, ZIP6 6, IP6 9, IP6 12, JIP6 14.

APy 1, IPy 5, 1Py 7, /Py 8, JIPy 18, [Py 19.



OK 01, OK 02, OK 04, OK 05, OK 06.
[IK 3.1.
3adanus 6x00H020 KOHMPOA
Oos3aTenbHasg 4acTh
Hpu pewenuu 3ad0anuii 1-4 3anuwume npasunvHolii omeem u3 yemvipex nPeOONCEHHLIX.

1. (1 6amm) Packpoiite GopMyITy COKpAIIEHHOTO YMHOKEHHUS a2-b2: A) a2-2ab+b2;
B) (a-b)(a+h): B) a>+2ab-b2: T (a-b)(a-h)

2. (1 6amn) TTnomazs TpeyrobHIKa BhaucseTcs no Gopmyne: A) S=a*b; b)
S=(a*b)/2; B) S=2a*b; I') S=(a*h)/3.

10 5
3. (1 6amn) Kakoe 13 ce/ylomuX qrcel 3aKII0YeH0 MEAKTY YnCIaMi 174 g?

A)0,4;b)0,5; B)0,6;T)0,7
4. (1 6ann) Jdausl rpa¢uxn dyuxuuit. Kakas GopMyna cooTBeTcTByer rpaduxy 3):

1) 2) 3)

YA /YA ¥

4] 1 Q | o] 1

1 9

e 2 =
Ay 20 Cpy=x =8 +1lgY T TN s

IIpu gvinonnenuu 3adanuii 5-8 3anuwiume x00 pewienus u NOIYUEHHbLI OMeem.
I 11
5. (2 6anna) Beruncmire 7 "5

6. (2 6ama) Pemmte ypapmenue X -7x+10=0. Ecmu ypaBHeHMe HMeeT Gojiee OIHOTO KOPHSA, B OTBET
3aMUIINTE MEHBIIHUN U3 KOPHEH.

7. (2 6anma) Ilmomans 3eMelb KpECTBAHCKOTO XO3AiCTBA, OTBEJEHHAs TMOJ MOCAJAKY KYCTAPHHUKOB M
IIBETHUKOB, COCTaBNIAET 24 ra W pachpeelieHa MeXIy HUMH B OTHommeEHHH 5:3. CKOJbKO IeKTapoB 3aHMMAIOT
I[BETHUKU?

8. (2 6amna) Beicota BH mapamienorpamma ABCD nemnr ero cropory AD Ha otpeskn AH =2 HD = 32.
Juaronans napamienorpamma BD pasna 40. HaiinuTe muomanes napamienorpamma.

[lonoIHUTeIbHAS YACTh

IIpu svinonnenuu 3ad0anus 9 3anuuiume xo00, 000CHO6AHUE PEUIEHUA U NOTYYEHHBIII OMEeNL.

9. (3 6anma) Pri600B MPOMITBIT HA MOJKE OT TIPUCTAHM HEKOTOPOE PACCTOSHHE BBEPX MO TEUEHHIO PEKH,
3ateM Opocui sKOpb, 2 yaca JIOBHJI peIOy U BEpHYJICA 00paTHO 4epe3 5 4acoB OT Havaja myTemiecTBus. Ha kakoe
paccTosiHUE OT MPHCTAHU OH OTIUTBIT, €CITM CKOPOCTh TEUESHHUS PEKH paBHA 2 KM/4, 2 COOCTBEHHAs! CKOPOCT JIOJKH 6
KM/4?




3. ®oH] OUEHOUHBIX CPENCTB LIS TEKYUIEro KOHTPOJIs

Texylmmil KOHTPOJIb NPOBOIATCS BO BpPEMs ayJUTOPHBIX 3aHATUH MO MAaTeMAaTHUKE B COOTBETCTBUM C
yueOHBIM TIaHOM U paboueit mporpammbl OJ] «Maremaruka» Mo BceM paszieliaM Tporpammbl.  TeKyrmuid
KOHTPOJIb COCTOMT M3 JBYX 4YacTel: TeopeTuueckod M mpakTuueckodl. [lpu stom oOydaromiuecs MoiydaioT [Be

OTMCTKHU.

TeopeTI/I‘leCKaﬂ 4YaCTb MPOXOAUT B (bopMe YCTHBIX OTBETOB: 06yqa101unec>1 BBITATMBAIOT IEITb KapTO4YCK C
BOIIpOCaMH, Jar0T TIOJTHBIM OTBET (CO CITMCKOM BOITPOCOB o6yqa}oumec;1 3HAKOMATCA B HAYaJIC U3YUCHHUA pasz[ena).

lIxana nepesoda 6annos ¢ ommemxu no nAMUGANILHOI cucmeme

Ommemxa Konuuecmeo geprvix omeemos na meopemuueckue 6onpocsl
«3» (yoos.) 3
«4» (xopowio) 4
«b» (omnuuno) 5

3aanus MPaKTHYECKON 9acTH (KOHTPOJIbHBIE PAaOOThI) YACTHYHO B3ATHI M3 OTKphITOro 6anka EI'D u BIIP mo
MaTeMaTHKe.
Ha BrInonHeHne KOHTPOIIBHO paboThI 10 MaTeMaTuke faaetcs | akagemuueckuii yac (45 MUHYT).
KonTponbHas pabdora coctout ux 2-x yacteil. B nepBoil yactu npeasaraercs BbIIOIHUTS 4 3a/jaHus -
BBIOpATh TMPABHJIBHBINA OTBET U3 YETHIPEX MPEeIIokKEHHBIX. BO BTOpOil yacTH mpejuiaraeTcs BBIOIHUTE 6 3a7aHuii -
0(pOpMHUTE XOJT pEIICHUS U 3aIMCaTh MOTyYEHHBIN OTBET.
3a npaBuUIIBHOE BBIOIHEHHE JTIO00T0 3a1aHus MEepBOil yacTu obydarornuiics momyyaet oquu 6asa. [IpaBunsnoe
BBITIOJTHEHHE 33/IaHNI BTOPOH YacTH OLieHUBAeTCs 2 Oannamu nim 1 6anioM 3a 4acTHYHOE pelieHue.
Bannel, momydeHHble 3a BCE BBHINOJIHEHHBIE 3a/1aHHs, CyMMUPYIOTCH.

llIxkana nepesoda 6an106 6 omMemku no nAMUOANILHOIU cucmeme

Ommemxka Yucno 6annos,
He00X00uMoe 015 NOy4eHUA OmMemKu
«3» (y008.) 8-10
«4» (xopowo) 11-13
«b» (omauuHo) 14-16

31 Hp;mme U na10CKOCmu 6 npocmpancmee

Oépazosamensivie pe3ynvmamsl, nooexcaujue nposepke (3eMenmol):
JIP6 1, IP6 9, JIP6 11, JIPG 12, JIP6 14.

NPy 1, 1Py 14, JIPy 15, JIPy 16, /[Py 18, /[Py 19.

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

[K 3.1
Teopernyeckne BONPOCHI:
1. Cdhopmymupyiire Teopemy ITudaropa.
2. Tlepeunciute OCHOBHBIE (UIYDBI B IPOCTPAHCTBE.
3. Iepeunciure crocoOkl 3aaHus TIOCKOCTH.

4.

HpO,Z[OJDKI/ITC TCOPEMY: «Ecnu OJHa nu3 ABYX napaJiICJIbHBIX

HEPIEHANKYJIAPHA INIOCKOCTH, TO. . ).

5.

© oo~

[Iponomxkure TeopeMy: «Ecan aBe mapasienbHble INIOCKOCTH MEPECEKatTCs TPETHEH, TO. .

ChopmynupyiiTe ompeneneHne ABYTPaHOTO YIia.

ChopmymupyiiTe ompesieneHie TPEXIPaHOro YIia.

PackpoiiTe MOHATHE «YTOd MEXTY NPAMBIMIY.

[lepeunciure B3aMMHOE PACIOIOKEHUE JBYX IPAMBIX B POCTPAHCTBE

. Kakue npsmbie Ha3bIBalOTCS NMapauieNbHbIMU B NPOCTPAHCTBE?

MPAMBIX

M.




11. Kakue npsmble HasblBaIOTCA CKPEUMBAIOMMMACS B POCTPAHCTBE?

12. Kakue npsaMble Ha3BIBAOTCA TEPIEHIMKYIAPHBIMA B TPOCTPAHCTBE?

13. Tlepeunciute B3auMHOE PaCTONOKEHHE MPSAMOI M IIIOCKOCTH B MPOCTPAHCTBE.

14. Packpoiite MOHATHE «yroN MY PAMOH H TIOCKOCTBION.

15. Packpoiite OHATHE «NAPAILIENBHOCTD TMPAMON M TLIOCKOCTH.

16. Packpoiite momATHE «TIEPIEHIMKYIAPHOCTH MPAMOI H IUIOCKOCTH.

17. Tlepeunciute B3auMHOE PACTIONOKEHHE IBYX TWIOCKOCTEH B MPOCTPAHCTBE.

18. Packpoiite noHATHE «yTON MEXKIY MIOCKOCTAMUY.

19. Packpoiite nomATHE «IIAPAIIENLHOCTH MIOCKOCTEI.

20. PackpoiiTe MOHATHE «IIEPNIEHIUKYIAPHOCTh IIOCKOCTEN).

21. Kak HaiiTi paccTosHue OT TOUKH IO OPAMOi?

22. Kax HaifTH paccTosHHE MEKITY IPAMBIMU?

23. Kak HaifTi paccTosHue MekIy IIOCKOCTIMU?

24. Tlponomxute onpenenenne; «Ilepuenaukyasp — 370...».

25. Tponomxkute onpenenenue; «HakmoHHas — 370...».

26. Tponomxute onpenenenue: «[IpoeKiys HAKIOHHOR — 3T0...».

27. TlepeunciuTe cBOMCTBA MAPAIEILHONO MPOCKTUPOBAHKS.

28. TlpuBeuTe MpUMEpH CHMMETPHIi Ha ITOCKOCTH B IPUPOJIE, HCKYCCTBE, APXUTEKTYPE.
29. TlpuBeuTe MpUMEpH CAMMETPHIi B IPOCTPAHCTBE B IIPUPOJIE, HCKYCCTBE, ADXUTEKTYPE.
30. B 4em otnmune NOHATHE «IBIKEHUEY OT TOHSATHS «IIOBOPOTH?

KonTtposbHas pabora
Oo0s3aTeabHas 4acTh
IIpu pewenuu 3a0anui 1-4 3anuwume npasunvuviii omeem u3 yemuipex npednONCEHHbIX.
1. (1 6amn) Pacumdpyiite kpatkyto 3amuck: a€ Sf5.
A) Touka & mpuHAIIEKUT TIOCKoCcTH ff3; B) Touka & mpunamexut npamoit S5; B) npsavast a npuHaiexut
nnockoct Bf5; I') mpsimast a mepecekaet miockocTs 3.
2. (1 6amn) Ipsambie AB u CJ] ckpemmBarorest. Kakoe pacnonoxerue umetot npsmbie AC u BJ[?
A) nmapannenshele; b) nepnennukynsapusie; B) ckpemusatores; I') nepecekatores.
3. (1 6ann) [Inockoctu aa u B umeroT 1 oburyto Touky. KakoBo ux B3auMHOE pacmonokeHue?
A) napannensHsl, b) nepecekatorcs no npsamoit; B) cosmagatot; I') ckpemmBaroTes.
4. (1 6ann) Ecm npsiMas, mpoBeJieHHast Ha MIIOCKOCTU 4epe3 OCHOBAHUE HAKIOHHOM, MEpIeH/IMKYIISIpHA ee
TPOEKIINH, TO OHA. . .
A) neprieHMKyJIApHA U caMOll HaKIOHHOM; b) mapannensbHa u camoii HaknoHHOM; B) ckpermBaetcs ¢ HaknoHHOM; )
TIEpPIIEHINKYIIPHA OCHOBAHHMIO HAKJIOHHOM.

Ipu svinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOIy4eHHbLI OMEEM.

5. (2 Oamnma) Yepes koHmsl oTpeska AB u ero cepeamHy M mpoBeeHBI TapajienbHbIE MPSIMBIE,
NIEpeCeKaroIre HEKOTOPYIO IIIOCKOCTh B Toukax Al, B1 u M1. Haliqure nnuny otpeska MM1, ecimn otpesok AB
He TepeceKaeT miockocTh U ecn AA1=6,8cm, BB1=7,4cm.

6. (2 6amwa) Ipsambie AC, AB u AJ] momapro neprnesaukyspasl. Haiinure otpesok CJI, ecmu AB=5 cwm,
BC=13 c¢m, AJI=9 cm.

7. (2 Oamra) M3 TOuKM K IUIOCKOCTH TIPOBEJCHBI JBE HaKJIOHHbIC. Haiimure UTHHBI 00IIIEr0
NEPIICHIUKYIISIPA, €CIIUA MPOESKIINU HAKJIOHHBIX OTHOCATCS Kak 2:3 ¥ JJIMHBI HAKJIOHHBIX PaBHBI 23 ¢M 1 33 CM.

8. (2 Oamma) Hauepruts ky0 ABCIA1B1C1[1. Ioctpouts Touky KEAB, touky MEJJI1C, orpe3ok
PEEA1B1C1.



JlonoJHuTeIbHAS YACTh
IIpu svinonnenuu 3a0anus 9 3anumiume xo0, 000CHO6aAHUE PeUIeHUA U ROTYYEHHBLIL OMEen.
9. (3 Oamra) Pa3outh mBeTHHK Kpyriaod ¢opmel (R=2 M) Ha yacTH pasianuHOW miomand. Paccuurarh
KOJIMYECTBO CAKEHIIEB IIBETOB TS Kaxkaoro cekropa. Odhopmuth cxemy 1BeTHrka. Hampumep:

3.2 Koopounamst u eexmoput
Obpazosamenvrsie pe3ynvmamsl, nodxexcaujue nposepxe (Iemenmoi):
JP6 1, IP6 9, JIP6 11, JIP6 12, 1P6 13.
NPy 1, 1Py 14, JIPy 15, JIPy 16, /1Py 17, [Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.
[IK 3.1.

TeopeTnyeckue BONPOCHI:
U3 dero cocTouT mpsMOyrosibHas CHCTEMa KOOpAMHAT B TIPOCTPAHCTBE?

Ecnu TOuKa J€XUT B INIOCKOCTH XY, KaKas KOOP/MHATA y Hee HyJeBas?
[IpuBenuTe mpumMep KOOPAMHAT TOUKH A, KOTOpast JIEKHUT HA OCH Z.
PackpoiiTe nOHATHE «BEKTOPY.

Kax HaiiTi xoopauHathel BekTopa?

[lepeuncnure n pacKpoiTe IpaBHIIa CIOKEHUS BEKTOPOB.

Kaxue BEKTOpBI Ha3bIBAIOTCS KOJIMHEAPHBIMH?

Kaxue BekTOpbl Ha3bIBAIOTCS MEPIEHIUKYISAPHBIMU?

UYemy paBHO CKalspHOE NPOM3BEEHUE BEKTOPOB?

WooNoOTREWN

10.  Kax maiith BEKTOpHOE IPOM3BE/IEHHUE BEKTOPOB?
11.  Yemy paBen yron mexkty BeKTOpamu?

12.  Tpusenute npumep MaTpuipl 2X2.

13.  Tpusenure npumep MaTpuipl 3X3,

KountpoabHas paGota
Oos3aTeabHasg 4acTh

IIpu pewenuu 3a0anuii 1-4 3anumume npasunvuviii omeem u3 Yemuipex nPedIOHCEHHbIX.

1. (1 6amn) Tansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 Hux jexar Ha
KoopauHaTHOH npamoit Oy?

A)A;B)B;B)C; I') 1.

2. (1 6amn) Kaxue u3 Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) siBrstoTCH €AMHUIHBIME?

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

3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kommuueapusi? A) a, B; b) ¢, B; B) a,

¢; I') KonnuHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hausr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepemuHoii Kakoro oTpe3ka sBISETCS TOUKa
M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

IIpu svinonnenuu 3adanui 5-8 3anumiume x00 pewreHus u RoAY4eHHbLI OMeen.
5. (2 6anna) danst Bextopsi a(-6,0,8) , B(-3,2,-6). Haiiute ckanspHoe mpou3BeeHHE BEKTOPOB.



6. (2 6amna) [Ipu Kakux 3HAYCHHUIX 11 BEKTOPsl €a  (4,n,2), @B (1,2,n) neprenuKyapHsL?)

7. (2 6amna) danbr Bexropsl a(-6,0,8), B(-3,2,-6). Haiinute KOCHHYC yIiia MEXXTy BEKTOPaMH.

8. (2 6amna) oxaxure, uto ueThipéxyronpauk ABCI] sBsercs pombom, ecu: A(6,7,8), B(8,2,6),

C(4,3,2), 1(2,8,4).

[lonoIHUTeIbHAS YACTh

Ilpu evinonnenuu 3a0anua 9 3anuwiume xo0, 060cHosanUe peuwieHUA U NOTYYeHHbLI Omeen.

9. (3 Gawia) Maker KayMObI MPEACTABICH Ha KOOPAMHATHOM IUIOCKOCTH. HaiiauTe mrommams KIryMObI
(4eThIPEXyTObHUKA), BEPIIUHBI KOTOporo umetoT koopauHarthi (8;0), (10;8), (2;10), (0;2).

JTAJI0HbI OTBETOB:

¥
10f
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3.3 Ocuostr mpuzonomempuu. Tpuzonomempuyeckue gynxyuu
Obpazosamenvvie peynvmamol, nodnexHcaujue npogepke (IemMenml):
JIP6 1, JIP6 3, JIP6 5, IP6 14.
JIPy 1, 1Py 6, 1Py 7, /1Py 8, 1Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernyeckne BONpOCHI:

1. Yemy paBeH yroa B OJMH pajiaH?

2. B Kakux 4eTBEpPTSAX TPUTOHOMETPHIECKOTO Kpyra QYHKIHS y=SinX MPUHIMAET MOJIOKUTEIHHBIC
3Ha4YEHUs?

3. B KakuX 4eTBEpPTAX TPUTOHOMETPHIECKOTO Kpyra (DYHKIHS Y= COSX IIPUHUMAET OTPHUIIATEIIbHBIC
3HA4YEHMs?

4. Tlpomomxure onpenenenue: « CHHYC OCTPOTO yIiia — 3T0...».
[ponomxure onpenenenue: «KocuHyc ocTporo yria — 31o0...».
[Tpomomkute onpenenenue: «TaHreHe ocTporo yriaa — 310...».
ChopmynmupyiiTe 0OCHOBHOE TPUTOHOMETPHUYECKOE TOMKAECTBO.
Uemy paBHO mpom3BenieHue tgx*Ctgx?
9. Uemy paseH Sin(2x)? ChopMymnupyiiTe MpaBUio BEIYHCICHHS.
10.Yemy pasen C0S(2X)? CopmymupyiiTe TPaBHIO BBIYKCICHHS.
11.Tlepeuncnure TpUroHOMETpHUECKHE QYHKIMH, YKOKUTE HX MEPHOJIBL.
12.Yemy pasen mepuo dyHKimu Y=C0S(4X)?
13.emy paBeH nepuoa GyHKimu Y=C0S(X/4)?
14.Onpenenure o6nacTs 3uaueHust GyHkmun Y=3c05(5X)?
15.Tlepeuncnure crnocoObl pemeHHs] TPUTOHOMETPHUYECKHX YpaBHEHHI.
16. PackpoiiTe anropuT™ pemieHus 0THOPOAHBIX TPUTOHOMETPUYECKIX YPABHEHUH TTEPBOTO IMOPSIIKA.
17.PackpoiiTe anropuT™ pemeHus 0AHOPOAHBIX TPUTOHOMETPUYECKHX YPABHEHHI BTOPOTO MOPSIKA.

© ~No o

3.4 Ipoussoonas dynxuuu, ee npunenenue
Oépazosamensubie pesyivmamsl, noOeHcaujue nPosepke (2eMeHml):
JIP6 1, JIP6 4, JTPG 6, IP6 14.
NPy 1, 1Py 6, 1Py 7, 1Py 8, 1Py 9, Py 10, Py 11, 1Py 18, Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
K 3.1.



Teopernyeckne BONPOCHI:
1. Tlpomomxure ompenenenue: «IlocaenoBaTenbHOCTh — 3TO...».
[puBeute npuMep apuGMETHYECKONH MPOrPECCHH.
[IpuBenuTe mpuMep reoOMeTPUUECKON TPOrPECCU.
[IpuBemute mpumep OECKOHEYHO YOBIBAIOLICH T€OMETPUUECKON MPOrPECCHH.
[Iponomxkure onpenenenue: «IIpousBoanas — 31o...».
Packpoiite reomeTpuyecKuii CMbICI POU3BOIHOM.
[Iponomkute onpenenenue: «KacarembHas — 3710...».
Packpoiite husndeckuii CMBICT MPOU3BOTHOM.
. Ilepeuncnure mpaBuia BBIYUCICHUS TPOM3BOIHBIX.
10 Uemy paBHa TPOM3BOJHASA CTETNEHHONW (yHKIHH?
11.Yemy paBHa poM3BOIHAS IPOM3BEACHUS?
12.Yemy paBHa MpoU3BO/IHAS YACTHOTO?
13.Yemy paBHa mpou3BOAHAS CIOKHOM QYHKIH?
14.Chopmymnupyiite mpu3HAK BO3pacTaHMs (QYHKIIMH.
15.Cdopmynupyiite npusHak yObBaHUS (DYHKIUM.
16.Chopmymupyiite MpU3HAK TOYKH MAKCUMyMa (YYHKIIHH.
17.Cdopmynupyiite npu3HaK TOYKH MUHUMYMa (QYHKIIHH.
18.CocraBbTe QITOPUTM  pelIeHWs  33Ja4 HAa HAXOXKACHUS  HAWOONBIIET0 |
HaMMEHBIIIEro 3Ha4eHNs QYHKIMH Ha OTpe3ke?
19.CocraBbTe anropuT™M HCCIEAOBAHUS M TOCTPOCHHs rpadka (YHKIMH C TIOMOIIBIO IIPOM3BOTHOM.
20.Kak HaifTu BepTHKAIbHYIO acUMITOTY rpaduka QyHKiuu?

©ooNo Ok W

KoutpoabnHasi padota
0Q0s13aTeNLHAS YACTD
Tlpu pewenuu 3a0anuii 1-4 3anumume npasunvHvlii omeem u3 Yempipex NPeOONCEHHDIX.

1. (1 6amt) Yemy paBHa ipon3BoHas GYHKIMH y=c052x?

A)y'= —Sinzx; B)y=-2 Sin2X; B)y’=-2cosxssinx; I') y'=2cos x.

2. (1 6amn) Io kaxoit 13 GOPMy BHUKCISETCS TPOM3BOIHAA MPOM3BEICHNS?
u- uv-uv’

A) (utv)'=u"+Vv’; B) (w) =u'v+uv’; B) () = 2 D) = (g(x)*g' ().
\"

3. (1 6amn) Pemmre ypasuenne f'(x)=0, ecrm f(x)=3x2 — 6x +4. Beibepure oTBeT.

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

4. (1 6amn) Ha pucynke m3o0OpaxkeH rpaduk mpousBonHoit ¢ynkuum f(X), onpeneneHHoil Ha
untepsane (—10; 8). Haiiure konmuectBo Touek Makcumyma ¢ynkimu f(X) Ha otpeske [—9;6].



A)5;B)4;B)2;T)3,

Ilpu evinonnenuu 3a0anuii 5-8 sanumwume x00 pewienusn u noryueHHbvl omeem.
5. (2 6amma) Marepuanbhas TOuKa MABIKETCS NPAMOJIMHENHO MO 3aKOHY
x(r) = —1* 617 — 442 4+ 5¢ — 5(rae X — paccToslHME OT TOYKM OTCYeTa B METpax, t — Bpems B
CEKyHJIaX, M3MEPEHHOE ¢ Havasla BrkeHus ). Halimre ee ckopocTs (B M/C) B MOMEHT BpeMenn ! = 3c
6. (2 6amma) Ha pucynxe n3o6pakén rpaduk dynkin Y = f(X) u kacarensHas k HeMy B Touke ¢ aberuccoii XO.

Haiimre 3Hauenue mpoussoaHon Gpyukuuu f(X) B Touke X0.
YA

7. (2 6amna) Pemmite HepaBeHCTBO: (x—2)(x+3) 0

(x—8)



3 .
8. (2 6amna) Mccnenosars dyrkmmio f(x)=x"~ — 3X 1 IOCTPOUTH €& rpaduk.
JlonoJIHUTEbHA YACTh
IIpu evinonnenuu 3adanus 9 3anuuiume xo00, 000CHO6AHUE PEUIEHUA U NOTYYEHHLIL OMEEM.

9, (3 6ama) dupme «CamoBO1» BHIACISAIOT YU4aCTOK 3eMIIH Iutomazapo 100 M2. [Ipennararot 4eTbipe
yJacTka pasHbIX pasmepos: 25x4; 20x5; 12,5x8; 10x10. Kakoii yyactok omobput mupexrop ¢upmbl «CanoBomy,

YUHUTBIBAS, YTO HEOOXOIUMO Oy/IeT MOCTaBUTh 3a00p MO IepuUMeTpy?

3.5 Muozozpannuxu u mena spawenus
Obpazosamenvrole pe3ynvmamul, noOaexHcauue nposepke (2eMenmo):
JIP6 1, JIP6 6, JIP6 9, J1P6 10, IP6 11, IP6 12, JIP6 14.
Py 1, 1Py 12, JIPy 13, IPy 14, JIPy 15, JIPy 16, /IPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

[IK 2.4, TIK 3.1.
Teopernyeckue BONPOCHI:

1. I[Iponmomkute onpezenexue: « MHOrOrpaHHUK — 3TO...».

2. [IponomxuTe onpenenenue: «IIpuzma —370...».

3. [Iponomxure onpenenenue: «IIpsMoyroabHbI napaienenunes — 310...».

4, [Iponomxute onpenenenue: «Kyb —a710...».

5. [ponomxure onpenenenue: «llupamuma — 310...».

6. Cdopmymipyiite CBOHCTBO O MPOTHBOJIEKANIMX IPAHAX MapajlIeTeuIesa.

1. Cdopmymupyiite cBOICTBO 0 IMaroHALAX MapajuieNenunesa.

8. Cdhopmymupyiite CBOWCTBO 0  JWaroHaiu U JIMHEHHBIX pasmepax
NPAMOYTOJILHOTO MapaslIeenunesa.

9. Kakas npusma HazbiBaeTcs MpsAMOii?

10. Kakas mpusma HazbiBaeTcs MpaBUIIbHON?

11. Packpoiite noHATHE «IPABUIBHAS MHUPAMUIAN.

12. Yro Takoe armogema NpaBUIbHOK MUpaMUIbl?

13. B yem ominune mojHOW MOBEPXHOCTH MPU3MBI OT MOJHOW MOBEPXHOCTH MUPAMHUIbI?

14. CohopmynupyiiTe TeopeMy O BBIYMCICHHH OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL.

15. Cdopmymnupyiite TEOpeMy O BBIUMCICHHN O0OKOBOW MOBEPXHOCTH MPABUILHON TTUPAMU/IBI.

16. HazoBute mpeameTsl U3 Bamed MpoQeccHOHAIbHON AEATeNbHOCTH, KOTOPbIE UMEIOT (OPMBI
MHOTOTPaHHHKOB.

17. Kakue MHOrOrpanHuKky Ha3pBatoTCs paBuibHbIMU? [lepeunciute npaBuibHble MHOTOTPAaHHUKH.

18. [Iponomxure onpenenenue: «umuap — 310...».

19. [Tponomxure onpenenenue: «Konyc —310...».

20. [Iponomxute onpeneneHue: «YCe4eHHbIH KOHYC — 3T0...».

21. [Tponomxute onpenenenue: «Iap —3t0...».

22. Yro ABIAETCA BBICOTON YCEUEHHOTO KOHyca?

23. Uro sBISETCSA OCEBBIM CEUEHHEM LIIMHAPA, KOHYCA, YCEUEeHHOTo KOHyca, 1apa?

24, [lepeuncnuTe eAMHULBI M3MEPEHNUS TUIOMIAIH, 00beMa.

25. UeMy paBHO  OTHOIIEHWE  IUIOMIAJAEH  IMOBEPXHOCTEU noJI00HBIX  uryp
pocTpaHcTBe?

26. Uemy paBHO OTHOIIEHHE 00BEMOB MOJA00HBIX (GHUTYp B TpOCTpaHCTBE?

27.Ha3zoBute mpeaMeTsl U3 Baliedl mpodecCHoHANbHON NeSTeTbHOCTH, KOTOPBIe UMEIOT (OPMBI TeIl
BpAIICHUS.
KonTtpoJanHas padoTa
Oos3aTeapHasg YacTh
IIpu pewsenuu 3a0anuii 1-4 3anumume npagunvHolii omeem u3 yemblpex nPedIOHceHHbIX.

1. (1 Oa) B  xaxux eIUHUIIaX H3MEPSIETCS IUIOIIAb MOBEPXHOCTH

MHOTOTpaHHUKA?
A) B rpanycax; b) B metpax; B) B kBagpatHeix MeTpax; ') B AByrpaHHBIX Tpagycax.
2. (1 6amn) TTnomams 60KOBO# MOBEPXHOCTH MPU3MBI BHIYHCISETCA IO hopMyre: A) S=S6ok + 2

B



SOCH.; b) S6ox =Pocu™H; B) S=bg6ok + SSOCH; I') S6ox =2Pocu*H.

3. (1 6amn) Yro sBIAETCH OCEBHIM CEUEHHEM YCEUEHHOTO KOHYCa?

A) paBHOOeIpeHHBII TpeyronbHUK; b) paBHOOEpeHHas Tpaneius; B) npsmoyronsauk; ) mpsMoyronbHast
Tpariewys.

4. (1 6amwn) Kakas urypa nojyyaercs npu BpalieHUH IIPSMOYTOIBHOTO TPEYTOIbHUKA BOKPYT OJHOTO H3
CBOMX KaT€TOB?

A) xonyc; b) yceuennslii konyc; B) mupamuna; ') yceueHnas mapamusa.

Ilpu vinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus u NOY4eHHbLL Omeen.

5. (2 6anna) Pebpo ocHOBAHKS IIPABHIIBHOI TPEyTONBHOI MpaMubl 3 M, anodema 6M. Haiiaute miomais
OOKOBO¥ TOBEPXHOCTH MUPAMH/IBI.

6. (2 6amna) Jluaronans Ky6a paBHa \/588. Hailnute ero o0wem.

7. (2 6anna) [IpaMOyTOIBHUK CO CTOPOHAMH SCM U 3¢M BpalIaeTcs BOKpYT 6omblieil cropons!. Haiiaure
00beM, Momaan 60KoBOH U MOJTHON TOBEPXHOCTEH MOTyYEHHOTO TeNa.

8. (2 6amma) BerumciiTh MOBEPXHOCTH KPOHBI KYCTapHUKA, HMEIOIero hopmy mapa paguyca 0,5 M. B otBer
3aIHIIATE YUCIO, IENICHHOE HA 7T .

JlonoJHATEILHAS YACTh
IIpu svinonnenuu 3ad0anusa 9 3anuuwiume xo0, 060cHo8anue peuieHus U NOJYYEHHbLI OMeem.

9. (3 6amma) Co3nars Moenb KITyMOBI, HMeroIeii GopMy KOMOMHUPOBAHHOTO TEOMETPHUECKOTO TeJa,
BBIIIOJIHUTH HEOOXOIUMBIE PacueThl (ILIOIIA/b, 00bEM, KONMUYECTBO W BUJIbI CAKCHIIEB).
[Ipenmnonaraembie Moaemnu KIymo:

3.6 Mepsoodpasnas dynxuyuu, ee npumenenue 0pazosamenvivie
pesyibmambl, noonexcauue npogepke (3neMeHmol):
JIP6 1, JIP6 4, IIP6 6, JIPG 14.
NPy 1, 1Py 6, 1Py 7, 1Py 8, 1Py 9, /1Py 10, /1Py 11, 1Py 18, /[Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
[IK 3.1.

Teopernyeckne BONpochI:
[popomkute onpenenenne: «Dyukims F(X) HazbiBaeTes ...».
PackpoiiTe TeoMeTpuUecKuii CMBICT OTPEIETICHHOTO HHTErpaa.
[Iponomxure ompenenenue: «KpuBonuHeiiHas Tpameus — 3T0...».
Chopmymupyiite dopmymny Herotona-Jleibnua.
B 4em 3axmodaercs oOmmii B BCeX MepBOOOPA3HBIX?

Sk

[lepeuncnute mpaBuia BBIYKUCICHHS HHTETPATIOB.
KonTpoannasi paboTa
Qo0s3aTeapHasg YacTh

Tlpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHolii omeem u3 Yempipex NPeOONCEHHDIX.

1. (1 6amn) dns kako#t u3 GpyHKIMN QyHKIHS F(x)=x3-3x2+1 ABIISETCS MEPBOOOpasHOH? A) f(x)=3(x2-2); b)
f(x)=3x(x2-2); B) f(x)=3X2-6x+1; I f(x)=3x2-6x_

2. (1 6amn) Jana pyukuus f(x)= 3x2+1. Yemy pasna F(1)
1
A)2;b5)4;B)6;T) 1-.
3
3. (1 6amt) OOmumii BuA Beex TepBoooOpasHbIX s f(X)=sinx?



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

2
4. (1 6ann) Brruuciute ompesieneH bl HATErpan | Xxxxxx. 1
A)-1;b)1;B)-1,5;T") 1,5.

IIpu svinonnenuu 3a0anuii 5-8 sanuwume xo00 pewienus u nOIY4eHHbLIL OMBEM.
5. (2 6amna) SBnsercs nu F(x)=x3-3x+l nepBoodpazHoi s Gpyskimu f(x)=3 (x2-1)?

6. (2 6anna) 3amaiite mepBoodpasHyro F(X) misa hyHKmm f(x)=3x2-2x, €CJI U3BECTHBI KOOPIMHATHI TOUKH M
(1, 4) rpaduxa F(x).

7. (2 6amwra) Ha pucynke m3o0paken rpaduk dyrxiwm Y=f(X), onpenenéunoit Ha uateppaie (—3; 11).
Haiinure HaumenbInee 3HaueHue Gyukuun f(X)Ha orpeske [2; 9,5].
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8. (2 6amna) Ha pucynke uzobpaxken rpaduk Hekotopoit pynkuuu y=f(x). [loap3ysicy PUCYHKOM, BBIYHCITHTE

5
onpenenenusi uarerpan|  ff(xx)xxxx. 1
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JlonoIHUTeAbHAA YACTh
Ilpu evinonnenuu 3adanus 9 3anumiume xo00, 060CHO6aAHUE PeUieHUA U NOTYYEHHbLIL Omeent.
9. (3 6amna) Beruucnuts miommaas KyMObl, EpUMETp KOTOPOI orpaHMuMBaoT IMHUN y=0, y=X, y=-2X+6.
Pemmts nByms ciocob6amu. Crienath 4eprex.

3.7 Cmenenu u xopnu. Cmenennas ynxyus
Obpazosamenvnvie peynvmamol, nodnexHcaujue npogepke (I1eMenml):
JIP6 1, IP6 2, /IP6 3, JIP6 5, /IP6 6, /1P 14.
NPy 1, JIPy 5, 1Py 6, [IPy 7, 1Py 8, /1Py 18, /1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
Teopernyeckne BONpOCHI:
1. Cdopmympyiite ompeneneHue cTeneHHON (QyHKIMH.
[lepeuncnute cBOICTBA CTEMEHHON (QYHKIMM C TIETBIM TTOKA3aTENEM.
[Tepeuncnure cBOMCTBA CTENEHHU C JEHCTBUTENBHBIM IT0Ka3aTeneM. [IpuBeure npruMepsl.
[lepeuncnure cBOWCTBA KOpHS HaTypanbHOK creneHu. [IpuBenuTe mpumepsl
. Ha 4to HeoOxoauMo oOpaTWTh BHHUMAHHE NPU PELICHHH HMPPALMOHATBHOTO YPABHEHUS YETHOU
CTEneHu?
6. Yemy paBeH KOpeHb YETHOM CTENEeH! U3 oTpuLiaTeabHoro yncna? [lpuseaure mpumep.
7. Uemy paBeH KOpPeHb HEUETHOM CTENEHH U3 OTpHLaTeNnbHOro yicna? [lpuseaure npumep.
8. Ha uro crout oOpatuTh BHUMaHKE TIPH PELICHUH UPPALUOHATBHBIX, TPOOHO-PAMOHAIBHBIX YPAaBHEHHH
Y HEPABEHCTR?

SECNREN

3.8 Mokazamenvnan Qynxyus



Obpazosamenvrvle pe3ynvmamol, nodaexHcauue nposepke (2eMenmol):
JIP6 1, JIP6 2, 1P6 3, JIP6 4, [IP6 5, JIP6 6, JIP6 14.
NPy 1, 1Py 5, 1Py 6, 1Py 7, 1Py 8, [Py 18, 1Py 19.
OK1,0K2,0K3,0K4,0K5, OK 6.
TeopeTnyeckue BONMPOCHI:

Chopmymupyiite ompezeneHne MOKa3aTeIbHOH (YHKIMM.

[lepeuncnure CBOKMCTBA MOKA3aTENBHON (YHKIUH.
[lepeunciure crnocoObl perueHus MOKa3aTENbHbIX YPaBHEHHIL.

4, ChopmynupyiiTe nmpaBuio peleHUs MPOCTEHIINX MOKA3aTeIbHbIX HEPABEHCTB.
5 B 4em 3axitouaercs rpaduueckuii cnocod pereHus ypaBHEHHil.

[TpuBeaute nmpumep GpyHKIMOHATBHON 3aBUCMOCTH MOKA3aTeNbHON (YHKINK U3 PEATbHOM KHU3HH.

KontpoJsHag padora
Q0s13aTeIbHAT YACThH
Tlpu pewenuu 3a0anuii 1-4 3anuwume npasunvHvlii omeem u3 yemvipex NPeONONCEHHLIX.

1. (1 6amn) IIpu KakoMm 3HAYEHMH a (YHKIHUS y=aX ObIBaeT Ha Bceil obnactu
onpezaeneHus?
4 1 -
A)a=—; B)a=825; B)a=—;T")a=\3.
3 8

2. (1 6amm) Ha pucynke n306paxén rpaduk (yHKIM BUIa f(X):aX. Haiinure 3Hauenue

f(2).

filx)=a"

Y

ol 1.
A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA.

. 1
(1 6amn) Oynkums 3amana popmyoit: f(x)=( -)*
1 —

. Uemy pasHo f(-2)?



A)—; B)-4;B)4;T)\2.
4 1\ 13
4. (1 6amw1) Kopens ypaBHeHus ( —) =37
A)12,5;b) 13; B) 14;T') 15. 0
IIpu gvinoanenuu 3adanuii 5-8 3anumwume x00 pewienus u noIY4eHHbLI OMeen.

5. (2 6anna) Haiizure kopenb ypaBHeHus 2531

. x-1
6. (2 6anna) CkonbKO IENMbIX pelicHUil HMeeT HepaBeHCTBOl1<7  ~<49?

7. (2 6anna) Haitmure Touky MakcuMyma (yHKIMM . 25 —8x—x2
8. (2 6amna) B xozte pacmaza paTMOAKTHBHOTO H30TOMA €TI0 MaycaTMeHLmaeTc;I m

3aKOHY m(z‘) = my - 2t/ T, rae M) — HavaubHas macca U30Tona, t — BpeMs, MpoLIeuiee 0T HayalbHOIO
MOMEHTa, | — mepuoj moidypacnaga. B HauanpHbli MOMeHT BpemeHH Macca m3ororna 184 wr. Ilepuox ero
noJrypacrajia coctrapisier 7 MyuH. Haiiure, depe3 CKoJIbKO MUHYT Macca H30Tomna OyieT paBHa 23 Mr.

ook wn e

JlomoIHUTEIbHAS YACTh
IIpu svinonnenuu 3adanus 9 3anumiume xo0, 000cHo8aHUe PeUieHUs U NOTYYEHHDLI OMEen.
y—2x=0

9. (3 6anma) Pemmite rpadmueckn cucTeMy ypaBHeHHiA: { X =0
y— =

Jozapugmor. Jlozapugpmuyeckas ynxyus
O6pazosamensibie pesynvmamol, hoonexcawjue nposepKe (IeMeHmol):
JIP6 1, JIP6 2, 1P6 3, JIPG 4, [IP6 5, J1P6 6, JIP6 14.
JIPy 1, JIPy 5, /IPy 6, /1Py 7, /1Py 8, JIPy 18, /[Py 19.
OK1,0K2,0K3, 0K4, 0K5, OK6.

MHPE.
Teopernyeckne BONpPOCHI:
Chopmymupyiite onpeseneHue norapuGMuueckoit QyHKIHH.
[lepeunciure cBoicTBa JOrapu(pMUUEcKoll QyHKIMM.
[Iponomxure onpenenenue: «Jlorapupm — 3710...».
UYemy paseH Jorapim npousBeneHus?
Uemy pasen norapudm yacTHOro?
[IpuBeuTe mpuMeps! NTOrapu)MUAYECKON CIMpPAIN B TIPUAPOJE M B OKPYKAKOIIEM




HA ut0o crour 0OpaTuTh BHUMAaHHE IPU PELICHUH JIOTapU(MUYECKHX H

ypaBHEHHI ¥ HEPABEHCTB?

6. Ilepeuncnure crnocoObl pemeHns TOrapuMIUUECKUX YpaBHEHHH.

7. Cdopmynupyiite MPaBHIIO perieHus HpOCTEHIINX orapuQMIAYEcKuX
HEPaBEHCTB.

8. B uem 3akmouaercs rpadudeckuii cnocod pemenns ypaBHEHHI.

6. [lpuBenute npuMep QYHKIHOHAIBHON 3aBUCUMOCTH JIOTApU(PMHUUECKON (DYHKIMH U3 PEATTbHOM JKH3HH.

3.9 Onemenmu KomGunamopuku, cmamucmuxu u meopuu seposmHocmeii
Obpazosamensvvie peynvmamsl, nodnexcaujue npogepke (I1emMenml):
J1P6 7, JIP6 8, JIP6 14.
NPy 1, 1Py 2, 1Py 3, 1Py 4, 1Py 12, JIPy 13, JIPy 14, 1Py 18, Py 19.
OK1,0K?2,0K3, 0K4, 0K5.
[IK 3.1.
Teopernyeckue BONPOCHI:
[Iponomxure onpenenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBenure npumep.
[IpuBesute npuMep IOCTOBEPHOIO COOBITHS.
[IpuBenuTe mpuMep HEBO3MOXKHOTO COOBITHSL
[Iponomxure onpeneneHue: «BeposTHOCTb CydaiiHOro COOBITHS — 3TO...».
Cdopmymupyiite mpaBuI0 HAXOXKICHHS CIOKEHHS BEPOATHOCTEH.
ChopmynupyiiTe mpaBuI0 YMHOKEHHUS BEPOSTHOCTEH.
Kak Haiftit cpenHee apugMeTHIecKoe YiciIoBoro psja’
Kak HaiiTn Mequany yucioBoro psja’?
. Kak Bblumcnsercs pasmax uuciosoro psina?
10 Jlnst yero HyxHbl auarpammsl, Tpaduxu? [lepedncnute BUIbI AUarpamMM.
11.I1puBeuTe npuMeps! MPOSBICHUS 3aKOHA OOJBIIMX YKMCEN B MPUPOIHBIX SBICHUSIX.
12.TIpuBenuTe npuMepbl MPOABIEHUS 3aKOHA OONBIIMX YMCEN B OOIIECTBEHHBIX SIBICHUSX.
13.Yro m3yyaer craructika?
14 TIponomkute onpenenenue: «CoyeraHue — 310...».
15.TIpomomxkute ompenenenue: «PazMemenne — 310...».
16.TIponomkute ompenenenue: «llepecTaHoBKH — 3TO...».
17.1lpuBenuTe mpumMep MHOXKECTBA U3 PEATBHOMN JKU3HHU.
18.TIpuBenuTe mpumep omeparyy MepeceyeHnss MHOKECTB.
19.TlpuBenuTe mpuMep omeparuu 00bETHHEHHS MHOKECTB.
20.IpuBenute mpuMep OMEpALMU Pa3sHOCTH MHOXKECTB.
21.PackpoiiTe mOHATHS «Tpad», «IEPEBO», CIHKI.

© oo N ok w

Teopernyeckne BOpochl:

Yro HasbiBaeTCA ypaBHEHHEM?

Yro 3HaYMT pemMTh ypaBHEHHE?

Yro Takoe KOpeHb ypaBHEHH:?

Yro HazbIBaeTCS HEPABEHCTBOM?

Yro 3HAUMT pEIUTb HEPABEHCTBO?

B 4em 3akirodaercs «MeTo] HHTEpBAIOB)?

Yro HazbIBaeTCA PELIEHHE CHCTEMbI YPAaBHEHUN?
Yro 3HAYMT PEIINTH CUCTEMY yPABHEHHIA?

. Ilpu pemeHuy Kakux ypaBHEHUH 1 HEPABEHCTB, cleayeT 00paTUTh BHUMAHKE Ha OOJIACTh JIOMYCTUMBIX 3HAYCHHIA?
10 [lepeunciute crnocoObl pemieHns ypaBHEeHHL.
11.Tlepeuncnure crocoObl peleHns CHCTEM YpaBHEHHUI.

o~No kA~ wD

KouTtpoabnHas padota
0O0s13aTeILHAS YACTD
Hlpu pewenuu 3a0anuii 1-4 3anuwume npasunvHolii omeem u3 yemvipex nPeONONCEHHbIX:




1. (1 6am) Kakoe u3 uucen siBisiercs kopHem ypasaenus 0g2(x+1)=1 A)—1;5)2; B) 1;T") 0.

2. (1 6amn) Kakue u3 ypaBHeHHiT MMEIOT 00JIee OAHOTO KOpHs? A) x2-6x+5=0; b)
+2
3%"°=9; B) (x-4)(x+3)(x-8)=0; T') 2x-7=0.
3. (1 Gamn) Oupenenute B ypaBHEHHUS V—-32—x=2.
A) maneiinoe; b) kBagpartnoe; B) uppannonansHoe; I) panmonanbHoe.

4. (1 6amwrn) Onpenennre HaMMEHBIIEE [ET0E PEIIEHHE HEPABEHCTBA 5X+2<1? A)-3;b)0;B)3;
I)-4.

IIpu svinonnenuu 3adanui 5-8 3anumiume x00 pewrenus u noIy4eHHblil Omeem.
5. (2 6ama) Haitute kopens ypasenns | x-3 | =2
x—y=28,
-3
2 =16,

2x% — 5x
7. (2 Ganna) Peumire HepaBeHCTBO — < x

x—3
8. (2 6awra) Permte ypaBHerwue (2x — 373x%2 — 5x —2=0

6. (2 Gamma) Pemmte cucTeMy ypaBHEHHI

JlonmoIHUTEIbHAS YACTh
IIpu svinonnenuu 3adanus 9 3anumiume xo0, 000cHo8aHUe PewieHUs U NOTYYEHHDLI OMEen.

. T
2sinx — \/§COS (5 —X

=0.
9. (3 6amra) Pemute ypaBHeHHe ) . YKax)uTe KOPHH 3TOTO YpaBHEHHUS,

3
—:37

TIPUHATICIKALIHC 0Tpe31<y{ 2
4. ®oux oueHouHbIX CpeCTB 15 pybeKHOro KouTpoas (mo mroram 3.1 — 3.4)
Obpazosamensrvie pe3ynvmamol, noonexcaujue nposepke (AneMenmol):
JIP6 1, IPG 3, JIP6 4, JIP6 5, IP6 6, JIP6 9, JIPG 11, JIP6 12, JIPG 14.
NPy 1, JIPy 6, 1Py 7, 1Py 8, 1Py 9, Py 10, /1Py 11, IPy 14, NPy 15, [Py 16, 1Py 17,
/1Py 18, /1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IK 3.1.

Oos3aTeabHasg 4acTh
IIpu pewenuu 3a0anuii 1-4 3anuwume npasunvuviii omeem u3 uemuipex npednoNCeHHbIX.
1. (1 6amn) Jdausr Toukn A(2,0,5), B(-2,6,3). Kakue koopmuHathl nMeeT cepeauHa oTpe3ka AB —Touka
M?

A)M(0, 3, 4); ) M(2, 3, 4); B) M(0,- 3, 4); T') M(0, 3,- 4).

2. (1 6amn) [psmeie AB u C/] napaienshbie. Kakoe pacrionoxenue umeroT npsimbie AC u BJT?

A) nmapannenshble; b) nepnenmukynspusie; B) ckpemmBatores; I') mepecekarotcs.

3. (1 Oamr) Haiiqute KOpeHb  YpaBHEHHUS: QS ~x — ﬁ B orBere  3ammmmre
HauOOJIbIINI OTPULIATENBHBIA KOPEHb. 6

A)-3;b5)0;B)-2;T)-1.

4. (1 6ann) Ha pucyrke n3o0paxen rpaduk npoussoaHoit hyukimu y=Ff(x). [Ipu kakom 3HAYCHUH X (YHKITHSA
TIPHHIMAET CBOE HaOOJIblIee 3HaUCHHE Ha OTpe3Ke [-4; -2] ?

v

Nor=S1x




A)0,5;b)-4;B)-5;T) L.

Ilpu svinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus u NOY4eHHbLL Omeen.

5. (2 Gamra) BepxHue KOHIBI JBYX BEPTHUKAIBHO CTOSIIHMX CTOJIOOB, YAAIEHHBIX HA PacCTOSHUE 4 M,
COeIIMHEHBI TepeKIaanHoil. Bricota oqHoro cronba 10 m, a apyroro 7 M. Haifaure nimny nepexiaanHbl.

6. (2 Gamma) Jlauwr werbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2) Hokaxure, uto otpesku AB u CJ|
TIePIICHTUKYTISPHBIL.

7. (2 6amna) Jlpuraach co ckopocThio U = 3w, TpakTop Tamut canu ¢ cunoi F=40 xH, nanpasnenHoi mon
OCTPBIM YIJIOM O K TOPU30HTY. MOIIHOCTB, pasBHBacMasi TPAKTOPOM, BIHCIsiercs 1o gopmyse NV = F VU cos .
Hatinure, npu kakoM yrire O/(B Tpaycax) 3ta
kH - M
MomrHocTh OyeT paBHa 60 kBT (kBT — 310 T)

8. (2 6amna) MatepuaibHas TOUKa JBIKETCS MPSIMOIMHEHHO MO 3aKOHY X(t):t2-13t+23 (rme X — paccrosiHue
OT TOYKH OTCYETa B MeTpax, t — Bpems B CEKyHIaX, M3MEPEHHOE C HavYaila JIBHKEHHS ). B Kakoii MOMEHT BpeMeHH
(B cexyH 1ax) ee CKOpOCTh ObLIa paBHa 3 M/c?

5. ®oHa OUEHOYHBIX CPEICTB ISl MPOMEKYTOUHOM ATTECTAUMH (IK3aMeH)

Ha BbInonHeHre MMCbMEHHOM 3K3aMEHAIMOHHOM paboThl 10 MaTeMaThke Jaercs 4 acTpOHOMUYECKHX daca
(240 munyT).

DK3aMeHalMOHHas paboTa COCTOMT MX 2-X yacTell: 00s3aTenbHON U AonoiHUTeNbHOH. O0sA3aTenbHas 4YacTh
COJEPKUT 3aJaHUs MHHMMAJIBHOTO 0053aTENbHOIO YPOBH,
JIOTIONHUTENbHAS 4acTh — OoJiee CIIOXKHBIE 3aaHHL.

[Ipu BeINOIHEHNY 3aJaHUI 00A3aTENBHOM YacTH TPeOyeTCsl IPEACTABUTD X0/ PELIEHHs U YKa3aTh [1OJIy4YE€HHBIH
OTBET. 3a MPAaBUJILHOE BBINOJIHEHUE JIFOOOr0 3aJjaHus U3 00s3aTeNbHOM 4acTH 00yyaroluiics nonyyaere oJuH
Oawt. [lpu BHINMONHEHWH 33/aHUS U3 JIOTIOJHUTEIHFHON YacTH HEOOXOIMMO MOAPOOHO OIMUCATh XOJ PEIICHUs 1
nath oTBET. [IpaBuibHOE BHITIOJIHEHHE 3aJaHUi TOTOJTHUTENBHON YacTH olieHuBaercs 3 6amnamu wim 1-2 Gamiamu 3a
YaCTUYHOE PelLICHHE.

Basl, monmy4eHHbIE 3a BCE BBIIONHEHHBIE 33JJaHUs, CyMMHUPYHOTCSL.
IlIkana nepesoda banno6 6 ommemxu no nAMUOGANILHOU CUcmeme

Ommemxka Yucno 6annos,
Heo0x00umoe 014 NOJY4eHUs OMMEmKU
«3» (y008.) 6-9
«4» (xopouio) 10-14
(He MeHee 00H020 3a0aHUs U3
00NOTHUMENLHOU Uacmi)
«b» (omnuuno) bonee 14
(He meHee 08YX 3a0aHull U3
00NOTHUMENbHO Yacmu)

Obpazosamenvivie peynvmamol, nooaexHcawsue nposepke (neMenmoi):

JIP6 1, JIP6 2, IP6 3, J1P6 4, JIPG 5, /IP6 6, /IP6 7, JIP6 8, JIP6 9, ZIP6 10, JIP6 11, IP6
12, 1P6 13, JIP6 14.

JIPy 1, 1Py 2, 1Py 3, Py 4, [IPy 5, /IPy 6, Py 7, 1Py 8, 1Py 9, /1Py 10, /1Py 11, 1Py 12,
NPy 13, JIPy 14, JIPy 15, 1Py 16, JIPy 17, JIPy 18, JIPy 19.

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

IK3amenayuonnsle 30aHUA NO MameMamuKe
Qo0s13aTeqbHAS YACTH

Ilpu BbimoaHennn 3aaanuii 1-12 3anummuTe X0 pemeHus W NMOJYYeHHbIH OTBeT.

1. (1 6ann) Beruucnure: 2sin(n/6)+2cos(m/3)

2. (I 6ann) Ha pucyHKE SKUPHBIMH TOYKAMH IOKa3aHO
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CYTOYHOE KOJIMYECTBO 0CAJIKOB, BBIMAIABIINX B Dnucte ¢ 7 1o 18

nekadbps 2001 roga. Ilo ropu3oHTanM yKas3pIBalOTCS 4YMCia

MECsILIa, 10 BEPTUKAIM — KOJIMYECTBO OCAKOB, BBHITIABIINX B

COOTBETCTBYIOIIUN JEHb, B MuUmMeTpax. Jnsd HarisaHocTd

KHpHBIC TOYKM HAa PUCYHKE COeIMHEHbl JuHMeH. Ompexenure

1o

PHCYHKY, CKOJIBKO JTHEH BBIMAao0 Oojiee 2 MIILTMMETPOB OCA/IKOB?

3. (1 6ann) Mobussnblii Tenedon croun 16000 py6uieii. Uepes HekoTopoe BpeMs LIGHY Ha 3Ty MOJE/Ib CHH3MIA 10
15200 py6aeit. Ha ckonbko mporieHToB Obliia CHIKEHA 11eHa?

4. (I 6ann) Ha Tapenke 16 mupoxkos: 7 ¢ pwiOoii, 5 ¢ BapeHbeM u 4 ¢ Bummed. FOns Hayraj BBIOMpaeT OIMH
poxoK. Haliiure BEposTHOCTB TOT0, YTO OH OKKETCS C BUILLIHEH.

5. (1 6ann) Haiimure 3nauenue Bepaxkenus 10922 + log2 32

6. (1 6ann) Haiiute KopeHb ypaBHeHHs VI-6x=7.
x+5
1. (1 6ann) Pemure HepaBeHCTBO 2 > 64. B 0TBET 3aIUIIMTE HANMEHBIIICE MTOJIOKHUTEITHHOE YHCIIO.
x+2 1

8. (I 6awn) Haiiure kopens ypaprennss  °% 2 4

9. (1 6ann) Haiiure npoussoanyto GyHKIuHM B Touke X=0: Y [ ° x4 D6x2 07x 01 —

4
10.(1 6ann) LpetHuk, odopMIEHHBII 10 MHIMBUIYAILHOMY 3aKa3y, MMeeT (OpMy LMIMHApPA. BeicoTa nBeTHHKA 35
cM, nuamerp ocHoBaHHs 20 cMm. CKOJBKO 3eMIJIM HEOOXOIMMO TPHUBECTH, YTOOBI I[BETHUK OBLI 3aIlOJHEH
HOJIHOCTBIO. B OTBET 3anuImTe Yncio, 1eJIeHHOe Ha 7T .

11.(1 6ann) Haitgure miomans Qurypsl, n300pakeHHOI Ha PUCYHKE

4

\
\
\

2 .
12.(1 6ann) Teno mprxercs no 3akoHy S(ty=3t"+5t (M) Haiimure ckopocTs Tena uepes 1¢ mociie Hauana JBUKEHN.
JonoJHNTeIbHA YACTh
Ilpu evinonnenuu 3ad0anui 13-16 3anuwume xo0 pewienus u nonyuennoiii omeem

13.(3 6anna) Beruciure Momas 3eMIM, OTBEIEHHOTO MO KITyMOY, TIEDUMETP KOTOPOTO OrPaHHYMBAIOT JTMHHH

y=x2-2x-2 u y=-X2+2. Boimonnure ueprex. OTBeT JaiiTe B KBapaTHBIX METpaXx.



14.(3 6anra) Penmre ypaBHeHHe Sin’X - 25iNX=0. B OTBET 3aNMIIMTE KOMMUYECTEO pelieHui,
MPUHAICKAIIMX TPOMEKYTKY [0; 477 ]

15.(3 6anna) Haiimure 06beM MHOTOrpPaHHHKA, M300pPHKEHHOTO HA PUCYHKE (BCE JBYTPAHHBIE YIIbI
IHpSIMBIﬁE).

)

16.(3 6anna) Tepselii canoBox BhicaxkuBaeT 126 caxeHies Ha 5 yacoB ObicTpee, yeM BTOPoi. CKOIBKO
CAKEHIIEB 32 Yac BBICAKUBACT MEPBBIA CAJ0BOJ, €CIU W3BECTHO, YTO OH 33 9aC MOXKET BBICAJUTH HA 5
CaKeHIIeB OOJIbIIE BTOPOro?



