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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YUYEBHOI'O
HHPEAMETA «MATEMATHUKA»

1.1. Mecto yueOHOro mpeaMera B CTPYKType oOpa3oBaTejbHOMI
nporpammsbl CIIO:

VYyeOHbIi peamer «MaremaTtuka» SBIIAECTCSA 00s13aTeIbHON YacTbIO
o011eo0pa3oBaTeNbHOr0 ILMKIa 00pa3oBareNbHON mporpammbl B cootBercTBUM ¢ DPI'OC
CIIO no cnenunansHocTH 36.02.01 Berepunapusi.

1.2. Heau v ni1aHUPyeMble Pe3yJbTAThl OCBOEHHS Y4eOHOI 0 MpeAMeTa:
1.2.1. Hean yueOHOro npeamera

Conepkanue mporpammbl yaeOHOro mnpeamera «MaremaTHKa» HaMpaBICHO Ha
JIOCTUXKEHUE pE3yNbTaTOB ee U3YYCHHUS
B cootrBeTrcTBUM C TpeboBanusimu DOI'OC COO ¢ yueroM mnpodheCCHOHATBHOU
HanpaBieHHocth PI'OC  CIIO. IlpuopuTeTHBIMH IEIIMH OOy4YEHUST MaTeMaTHUKe
Ha 0a30BOM YPOBHE SIBJISIFOTCA:

dbopMupoBaHUE I1EHTPAJTbHBIX MATEMAaTHUYECKUX TMOHATUNA (YUCIIO, BEJIMYMHA,
reoMeTpudeckass (Qurypa, mepeMeHHas, BEPOSATHOCTh, (YHKIHUSA), OOECIEeYNBAIOIINX
MPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTUUYECKOr0 00pa3oBaHusl 00yJyarouuxcs;

MOJIBEICHHE OOYy4arolUXCs Ha [JOCTYIIHOM [UJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M ~ MAaTeMaTUKH H  OKPYXAlolero MuHpa, IOHMUMaHHE  MaTeMaTUKH
KaK 4acTH 00IIel KyJIbTypbl UEJIOBEUYECTBA,

pa3BUTHE HWHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX CIOCOOHOCTEH  OOydarommxcs,
MO3HABATEILHON aKTHBHOCTU, WCCIICIOBATEIIbCKUX YMEHHUH, KPUTUIHOCTA MHBIIIICHUS,
MHTEpeca K U3y4eHHIO0 MaTeMaTUKHU;

dopmupoBanue  (PyHKUMOHATBPHOW  MaTEeMAaTHMYECKOM  TIPaMOTHOCTH:  YMEHHS
pacno3HaBaTh ~MaTEMAaTHYECKHWE AaCHeKThbl B  PEANbHBIX  JKU3HEHHBIX  CHUTYaIUsX
u npu U3YYCHUU b110)% 0704 JTUCIUTLINH, MPOSIBJICHUS 3aBHUCUMOCTEM
U 3aKOHOMEpHOCTeH, (opMynupoBaTb HUX Ha S3bIKE MaTeMaTMKH H  CO3/1aBaTh
MaTeMaTUYeCKUe  MOJENHM, MPUMEHATh  OCBOEHHBIM  MaTeMaTUYEeCKUMH  ammapar
JUIsL  pelIeHHus]  MPaKTUKO-OPUEHTUPOBAHHBIX  3a7ad, 3ajJad  MNpogeCCUOHAIBLHON
NeATENbHOCTH, MHTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YJIbTaThI.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHMS Y4eOHOIrO MpeaMeTa B
coorBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe PT'OC COO

Oco0oe 3HaueHNE yueOHbIH npeaMeT umeeT npu GopmupoBannu u pazputuu OK 01,
OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 1.1.



OO01111e KOMIIETEHIINHU

[Inanupyembie pe3yiabTaTbl 00y4eHHS

O6mme!

JIMCUUIITMHAPHBIE

OK 01 Beibuparb crnoco0Obl
pelieHus 3a1ad npoheccuoHanbHOU
NesITeNTbHOCTA IPUMEHUTEITEHO
K Pa3IUYHBIM KOHTEKCTaM

JImgHOCTHBIC PEIYIBbTATHI JOJDKHBI OTpaXaTb B YaCTH:

BBIIIOJIHATH TaKYIO JICSITEIbHOCTD;

- UHTEpeC K pa3iIMuHBIM cdepam IMpodeccuoHaNbHOM
NesATeIbHOCTH.

MeTtanpeaMeTHbIE pe3yabTaThl JODKHBI OTPaKaTh:
OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU
M03HaBATEIbHBIMU AECHCTBUSIMU:

a) 0a30BBIC JIOTHYECKHE JICHCTBUS:

- CaMOCTOSITENILHO (hopMynupoBaTh u
AKTyaJIn3UpoBaTh IpoOieMy, paccMaTpuUBaTh €€
BCECTOPOHHE;
- YCTaHaBIMBaThb CYLIECTBEHHbIN IpPU3HAK WU
OCHOBAaHUS JUId CpaBHEHHUs, Kiaccuukauuu ¢
00001IIEHNS;
- OIIPpCACIIATH Ja(s)048 JCATCIIbPHOCTH, 3aJaBaTb
rapaMeTpbl

U KPUTCPUH UX JOCTHKCHHUS;

- BBIABJISITH 3dKOHOMCPHOCTU U IPOTHUBOPCUMA

B paCCMaTPHUBACMbIX SBJICHUAX;

- BHOCHUTb KOPPCKTUBBI B JCATCIIBHOCTb, OLICHUBATD)
COOTBETCTBHUC PC3YJIbTATOB LEISAM, OLUCHUBATL PHUCKU
MOCJIC/ICTBUH JIeATEIIbHOCTH;

0) 0a30BBIC MCCIICIOBATEILCKHE JICHCTBUS:

- BJIJICTh HABBIKAMH YU4E€OHO-HCCIICIOBATEIIHCKOM

1 MPOCKTHOM JIEATCIILHOCTH, HAaBBIKAMH Pa3peIICHHS
pooiem;

-BJIAJICTh MCTOAaMH NJOKAa3aTCIbCTB, AJITOPUTMaMHU pCHICHUS

TPYZAOBOTO BOCTIUTAHMS: 3ajad; ymeHHe (OpMyJIMpOBaTH ONPENCICHHS, aKCHOMBI U
- TOTOBHOCTH K TpyAy, OCO3HAHHC NCHHOCTH|TEOpPEMBI, IPUMEHITDL UX, IPOBOAUTHL JOKA3aTEJIILHBIE PACCYKIECHUS
MacTepcTBa, TPYAOI00HE; B XOJIe peIICHHS 3a/1ad;

- TOTOBHOCTE K aKTHUBHOH  JICATENbHOCTH] - yMETh  ONEpPUPOBaTH  MOHATUSAMHU: CTENEHb  YHCIA,
[TEXHOIOTECCKON jorapu(M YHCIIa; YMEHHE BBIMOJNHITH BBHIYMCICHUE 3HAYCHUH WU
M COWMANBHOH  HATMPABICHHOCTH,  CHOCOOHOCTBI ne0GpasoBaHust BLIPAKEHHH CO CTENEHAMH H JIOrapudMam,
WHUIMAPOBATh, IUIAHUPOBAaTh M CaMOCTOSTEIHHO|

npeoOpa3oBaHus IPOOHO-PAITMOHAIBHBIX BRIPAXKCHHH;

- yMeTb  ONEpUpPOBaTh  MOHATUSAMHU:  palMOHAJbHbIE,
UppaloHabHbIe, [TOKa3aTelIbHbIe, CTENCHHbIE, JIorapu(MuuecKue,
TPUTOHOMETPUUECKUE YPAaBHEHHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh MOHATUAMHU: (YHKLUS, HENpepbIBHAS
(byHKIMA, TPOU3BOIHAS, IEPBOOOpa3Has, ONPEAEIEHHbIH HHTErpai;
YMETh HaXOAUTh MIPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHH, UCTIONIb3YS
CNIPaBOYHBIC MaTepualbl; HCCIEA0BATh B MPOCTEHIIMX Cllydasx
(YHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HANOOJBIINE U HAUMEHbIIIHE
3Ha4eHus  (QyHKOMH; CTPOWTh  TIpadUKM  MHOTOWIEHOB  C
MCIIOJIb30BAHHEM allapaTa MaTEMaTH4YeCKOro aHalln3a; NPUMEHSTh

[POM3BOJHYIO TMpH pEHIeHWHd 3aJad Ha JBW)KCHUE; pellaTh
[PaKTUKO- OpPUEHTHUPOBAHHbIE 3aJaud Ha  HauOoJbIIME U
HAaUMEHbIIME 3HAYEHUs, Ha HAXOXKICHHE IIYyTH, CKOPOCTH U
YCKOPEHHS;

- YMETb ONEpUpOBATh MOHATHAMH: palHOHANbHAs (QYHKIUSA,
nokaszarenbHas (QyHKIMs, cTeneHHass (yHKLus, jJorapudmudeckas
(GyHKLUS, TpUrOHOMETpUuYeckue (yHKIMU, OoOpaTHble (QYHKIUH;
YMEHHE CTPOUTh TpadUKU H3Yy4EeHHbIX (GYHKIMH, HCIOIb30BaTh
rpaduKy MpyU U3y4EHUU MPOLIECCOB U 3aBUCHUMOCTEH, NPU PELICHUH
3a1a4y U3 APYTUX y4eOHBIX MPEAMETOB U 3334 U3 pealbHON JKU3HU,
BBIpaXaTh (POPMyIaMy 3aBUCUMOCTH MEKAY BETMUUHAMU;

- YMETh pelllaTh TEKCTOBbIE 33Jaudl Pa3HbIX THIIOB (B TOM 4YHCIIE HA
[IPOLICHTBI, JOIM M 4YacTH, Ha [JBWKEHHE, DPabOTy, CTOMMOCTb
TOBAPOB M YCIIYT, HAJIOTH, 33/1a41 U3 00IaCTH yIpPaBJICHUS JTNYHBIMU

- BbISIBJIAITH IPUYHWHHO-CJICACTBCHHBIC CBA3U




M AKTYaJIM3UPOBATh 3a/1a1y, BbIABUI'aTh T'HIIOTC3Y U CeMEHHBIMH (I)I/IHchaMI/I); COCTABJISITb BBIPAXKCHUS, YPaBHCHUA,

ee peleHus, HaXOJUTh apryMeHTBI JUIA[HEpaBEHCTBA M MX CHCTEMBI 10 YCJIOBHMIO 33Jayd, HCCIEI0BATh
[IOKA3aTeIbCTBA  CBOMX  YTBEPIXKICHUH, 3a1aBaTh|[1OJIy4CHHOC penieHue u OLICHUBATb MPaBJONOA00HOCTh
napameTpbl U KpUTEPUU PELICHUS; PE3yIbTATOB;

- AHAJIM3UPOBATH IOJYYCHHBIC B XO/€ PEIICHUA 3a/1a49M|- yMeTh OINEpUpOBaTh MOHATUSAMH: CpelHee apHu]MeTHuecKoe,
[PE3YILTATEL, KpUTHYCCKH OLICHUBATh UXMenuaHa, HauOoJbIIee M HAWMEHbIIEE 3HAYCHUS, pa3Max,
[I0OCTOBCPHOCTD, IIPOrHO3UPOBATH M3MEHECHNE B HOBBIX|miicriepcus, CTaHJAPTHOE OTKJIOHEHUE YHCIOBOro HalOopa; yMeTh
[YCJIOBHAX, M3BIICKATh, MHTEPIPETUPOBATh HWH(GOPMALMIO, TPEJICTABICHHYIO B
paspabaThIBaTh IUIAH PCIICHHS MPOOIEMBI C YYCTOMiraGnumax, Ha IarpamMmax, rpadukax, OTpaKalollyld CBOWCTBA
aHaJIn3a HMEIOMNXCs MaTCpHalbHBIX HipeanbHBIX TPOLECCOB U SIBICHUH; NMPEICTABIATh MH(POPMAIHIO C

HEMaTepHAITbHBIX PECYPCOB;

-- YMETh IICPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO
U IPAKTHYCCKYIO 00JIACTH )KU3HEACITCIbHOCTH;
- yMeThb HMHTETPHPOBaTh 3HAHHWA W3  Pa3HBIX]
MpeIMETHBIX 00J1acTel;

- BBIJIBUT'aTh HOBBIC HJICH, MPElaraTh OPUTHHAIbHbIC)
[10XOAbl U PELICHUS

[MOMOIIbI0 TaOJHMII W JuarpamM; HCCIENI0BaTh CTATUCTUYECKUE
aHHBIe, B TOM 4YHCJE C NPUMEHEHHEM TIpadUIecKuX METO/I0B H
DJIEKTPOHHBIX CPENICTB;

- YMETh OIEPUPOBATH MOHSATUSMHU: CIyYalHBIMA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTD C UCIIOJIb30BaHUEM I'padUuUECKUX METO/IOB; IIPUMEHSITh
(OpMYIIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE
(dakTbl 1 GopMyINbl TPU PEIICHWH 3ajJad; OILEHWBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMH BETUYMHAMU;

1Y ka3pIBaroTCA IMYHOCTHBIE U METaNpeAMeTHbIE pe3ynbTaTl u3 ®TOC COO, B hopMUPOBAHHU KOTOPBIX Y4aCTBYET 00111€00pa3oBarebHas JUCLIUILINHA.
2 [lucuMILIMHAPHBIE (IIPeIMETHbIE) PE3YIbTAThl YKA3bIBAIOTCA B COOTBETCTBUM € UX MONHBIM nepeudeM Bo ®TOC COO. IpeameTHble pe3ynbTaTsl 6a308oro yposHs (ITPG) HymepyroTcs B
cooterctBur PI'OC COO (IIpukaz MunoOpuayku Poccun ot 17.05.2012 Ne 413 (pemaxrust ot 27.12.2023 1.).



- YMEThb pemniatb TEKCTOBBIE 3a7ayd Pa3HBIX THIIOB (B TOM
quCIe Ha NPOLEHTH, JONM W YacTH, Ha JBIDKEHHE, padoTy,
CTOMMOCTb TOBApOB W YCIYr, HAaJIOTH, 3aJaud U3 0O0JIaCTH
VIIpaBJICHHs] JIMYHBIMA M CEMEWHBIMH (UHAHCAMH); COCTaBIISATh
BBIP)KCHUSI, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO
3aja4d, KCCIIEJOBAaTh IIOJIYYCHHOE peIIeHHe |  OIICHUBATh
MpaBIONOJ0OHOCTD PE3YNIbTATOB;

- YMETH OIEepUpPOBATH MIOHATHUAMU: cpennee
apudmMeTndeckoe, MeaMaHa, HaumOospllee M HaMMEHbIIEe
3HAUeHMS, pa3Max, JUCHepCHsd, CTaHJApTHOE  OTKJIOHEHHE
qUCIOBOTO  HaOoOpa; yMeThb W3BJIEKAaTh, WHTEPIPETUPOBATH
WHGOPMAITNIO, TPEICTABICHHYI0 B TaONMIAX, Ha auarpaMmax,
rpadukax, OTpakaloUIyl0 CBOWCTBAa peaJbHBIX IPOIECCOB U
SIBIICHUH; TIPEACTaBISITh HMHAOOPMALMIO C TOMOIIBI0 TaOIUI U
arpamMm; MCCIeI0BaTh CTATHCTUYECKUE AAaHHBIEC, B TOM YHCIE C
PUMEHEHUEM Tpa@UueCKUX METOJOB M DIIEKTPOHHBIX CPE/ICTB;

- YMETh ONEpPUPOBATH MOHATUSMU: CIy4aWHBI OIBIT U
CllydaiiHOE COOBITHE, BEPOSTHOCTH CIIy4ailHOro COOBITHS; YMEHHE
BBIYHCJIIATH BCPOATHOCTDH C HUCITIOJIB30BAHHUEM Fpa(i)I/IquKI/IX
METO/IOB; TPUMEHATh (OPMYNIBI  CIOXKEHHS W YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHbIE (aKThl U (HOPMYIBI NIPU PELICHUH
3a7a4; OLCHUBATh BEPOSTHOCTH pEajbHBIX COOBITHI; 3HAKOMCTBO
CO CIyJallHBIMM BEJIMYMHAMM; YMEHHE TPHUBOJIUTH IPHMEPHI
NpOSBICHUS  3aKOHAa  OOJBIIMX YHCEN B  INPUPOIHBIX U
OOIIIECTBEHHBIX SBICHUSAX;




- yMETh  ONEpPUPOBATH MOHATUSAMH: TOYKA, TpsAMasd,
MIOCKOCTh, TPOCTPAHCTBO, JBYIPAaHHBIA Yroj, CKPEIIWBAIOIIMECS
[IpsIMBIE, MApaUICIbHOCTE W IEPIEHIMUKYIAPHOCTh MPSIMBIX U
[UIOCKOCTEH, YroJl MEXAY HpSIMBIMH, Yrojl MEXAYy MpsMOH H
[UIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSAMH, PACCTOSIHUE OT TOYKH |0
[UIOCKOCTH, PACCTOSIHUE MEXKIY INPSIMbIMH, PAcCTOSHHE MEXIy
[UIOCKOCTSIMHM; YMEHHE HCIOJb30BaTh NPU PpEIICHUH 3a/ad
n3ydeHHble (DAaKThl M TEOpeMbl IJIAHUMETPUH; YMEHHE OIICHHUBATh
pa3Mepbl 00BEKTOB OKPY)KAIOIEro MHUPa;

- YMETh OIEPHPOBATH MOHATHSIMH: MHOTOTPAHHHK, CEYCHHE
MHOTOTpaHHUKA, KyO, MapajieNienunesn, Npu3Ma, [HPaMuia,
¢durypa ¥ MoOBEPXHOCTb BpALICHUs, IHJIUHAP, KOHYC, map, cdepa,
cedeHUss (UTYypHl BpalleHUs, IUIOCKOCTh, Kacarommasicsi cdepsl,
[IMHIPA, KOHYCa, IUIOMAJb MOBEPXHOCTH IMHPAMUIbI, MPHU3MBL,
KOHyca,  LWIMHApA,  IUIOMIA/b chepsl, o00beM  KyOa,
NpSIMOYTOJIFHOTO ~ MAapaJUleNieNunena,  NHPaMHUABL,  TPH3MBI,
[IMHIPA, KOHYCa, [apa; yMEHHEe W300pa)kaTb MHOTOTPAaHHUKU
MOBEPXHOCTH BpAIICHUS, HMX CEUEHHS OT PYKH, C TOMOUIbIO
YCPTCKHBIX HMHCTPYMCHTOB H OJJICKTPOHHBIX CpPEACTB; YMCHHC
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE pacliOo3HaBaTh
MpaBUIbHBIE MHOTOTPAaHHUKH;

- yME€Th  OINEPHPOBaTH  MOHATHSAMHU:  JBIDKCHHE B
MIPOCTPAHCTBE, MOJAO0OHBIE (UTYPBI B MPOCTPAHCTBE; MCIOIH30BAThH
OTHOIIEHHME IUIOIIAAeii MOBepXHOCTEH M 00BEMOB MOJOOHBIX
¢buryp npu pereHun 3a1ad;

- YMETh BBIYUCIATH T'€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yroJ, IUIOmans, OO0BeM, IUIOMAAb ITOBEPXHOCTH), HCIONB3YS
n3y4eHHbIE (POPMYJIIBI M METOIbI;




- YMETh  OINEpUPOBaTh  MOHATUAMH:  HPSMOYroJIbHas
CUCTEMa KOOPAHWHAT, KOOPAMHATBHI TOYKHU, BEKTOP, KOOPIMHATHI
BEKTOpa, CKAJISPHOE NPOU3BEICHHME, Yroid MEXIy BEKTOpamH,
CyMMa BEKTOPOB, MPOU3BEJIEHUE BEKTOpA HAa YUCIIO; HaXOIUTh C
MOMOINIBIO M3YU4EHHBIX (POPMYT KOOPAMHATHI CEPEAMHBI OTPE3Ka,
[pacCTOSTHUE MEXIY IBYMsI TOUKaMU;
- YMETb BBIOMpATh MOAXOMALININ HM3Y4YEHHBIM METOJ JUIs
pEIICHUsT 3a/a4¥, pacro3HaBaTh MaTeMaTH4yeckue ¢GakThl u
MaTeMaTUYeCKUe MOJENIM B TNPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHME NPHUBOIAUTH IPUMEpPHI
MaTeMaTUYeCKUX  OTKPBITUA  POCCHMCKOM W MHPOBOI
MaTeMaTU4EeCKOW HayKH.

- YMETh ONEPUPOBATH MOHIATUSIMU: ONpPENEICHUE, aKCUoMa,
Teopema, CIEICTBUE, CBOMCTBO, IIPU3HAK, JIO0Ka3aTeIbCTBO,

paBHOCHJIbHBIE  (OPMYTUPOBKH;  yMeHHE  (HOPMYIHPOBATH
OoOpaTHOE H  MPOTHBOIIOJIOXHOE  YTBEPXKACHHE, TPHUBOAUTH
prMephbI u KOHTPIPUMEPHI, UCIOJIb30BaTh METOJ
MaTeMaTU4eCKON WHIYKIUH; IIPOBOJIUTH JIOKa3aTeJIbHbIE

pacCyKIeHus IIpYM pPEIIEHUM 3a4a4, OLEHUBAThb JIOTMYECKYIO
[IPABUJILHOCTD PACCYKICHUIA;

- YMCTb OIICPUPOBATH IIOHATHAMU. MHOKECTBO,
IIOAMHOKECTBO, oncpaunuu Hang MHOKCCTBaAMHU, YMCHHUC
FICITIOJIB30BAaTh TCOpCTHKO-MHO)KGCTBGHHI:Iﬁ armapar IS

OIMCAaHUSI PEeaTbHBIX TPOIIECCOB M SBJICHUW MPU PEUICHUU 3ajad, B
TOM YHCJIC U3 IPYTUX YICOHBIX MIPEJMETOB;

- yMETh OTEpPUPOBATh TMOHATHUAMHU: Tpad, CBA3HBINA Tpad,
epeBo, UK, rpad Ha IJIOCKOCTH; YMEHHUE 3aaBaTh U OIHCHIBATH
rpadbl  pa3IMYHBIMH  CIIOCO0AaMH; HWCIOJB30BaTh Trpadsl TpU
PCLIICHUH 33/1a4;




- yMeTh CBOOOIHO OIEPUPOBATH MOHSATHIMH: COUYETAHUE,
MepecTaHOBKa, YMCIO COYETAHWH, YUCIIO MEePECTaHOBOK; OMHOM
HproToHa; yMeHHE TIPUMEHATh KOMOWHATOpPHBIE (aKTBl W
paccy XICeHUs ISl peIIeHNUs 3a/1ay;

-yMeTh ONEPUPOBATH MOHATHAMHU: HATypajJbHOE YHCIIO,
[[eJI0€ YUCIO, OCTaTOK [0 MOIYJNIO, PpAaIMOHAIBHOE YHUCIIO,
MppalMOHATBHOE YHCIO, MHOXXECTBA HATYPalbHBIX, IIEJIBIX,
palMOHATIBHBIX, ACHCTBUTEIBHBIX YHCEN; yYMEHHE MCIOJIb30BaTh
NpU3HAKK  JETMMOCTH, HAMMEHbUIMH OOLIMH  JenuTens |
HarMeHbIlee olmiee KpaTHoe, alroputM EBkimwma mpu pemieHuH
3aJa4; 3HAKOMCTBO C PpAa3jIMYHBIMH TO3UIIMOHHBIMH CHCTEMaMH
CUHCIICHHUS;

- yMeTb CBOOOJHO OIEPUPOBATH MOHSATHAMH: CTENEHb C
[EeNbIM TI0Ka3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTENeHb C
palMOHAJBHBIM  IIOKa3aTelieM, CTENeHb C  JICHCTBHTENbHBIM
(BelecTBEHHBIM) TIOKA3aTeseM, JIorapudM uuciia, CUHYC, KOCUHYC
Y TAaHTCHC ITPOM3BOJILHOTO YHUCIIA;

- YMETh OIIEepPUPOBAThH TOHSI THSIMH: TOXKAECTBO,
TOXJICCTBEHHOE  NpeoOpa3oBaHHE, YypaBHEHHE, HEPAaBEHCTBO,
CHUCTEMa ypPaBHEHMM M HEPABEHCTB, PABHOCHIBHOCTH YPAaBHECHM,
HEpaBeHCTB W  CHCTEM, palMOHAIbHBIC, HUPpPAIHOHAIbHBIE,
[OKa3aTeIbHbIE, CTEIICHHBIE, norapupMUIecKue,
TPUTOHOMETPUYECKNE YpaBHEHHUS, HEPABEHCTBA U  CHUCTEMBI,
YMEHHUE pellaTh ypaBHEHHs, HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO
Pa3MUUYHBIX IPUEMOB; pEIIaTh YpPaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI C ITapaMeTpOM; NPUMEHSATh YPaBHEHHS, HEPABEHCTBA, UX
CHCTEMBI IS pELICHHWs MaTeMaTHYeCKUX 3afad W 3a7ad |3
Pa3NUYHBIX 00JacTeil HAYKH U PeAIbHON )KHU3HU;

-yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: TpaduK
¢bynkuum, oOpatHas (QyHKIMs, KOMIO3UIMA (YHKUUH, TUHEHHAS




(byHKLUSA, KBagpaTHuHas (QYHKLUS, CTeTeHHass (QYHKLIHUS C IeJIbIM
fokasareiaeM,  TpPUTOHOMeTpHueckue  (yHKIMH,  OOpaTHbIE
TPUTOHOMETPUUECKHE byHK1IHY, HoKa3aTeabHas u
morapumuyeckas QyHKIMHM; YMEHUE CTPOUTh Ipa@uku QyHKIMH,
BBITIOJIHAT NpeoOpa3oBanus rpaukoB (GyHKIUII;

YMEHHE HCIOIb30BaTh Ipaduku QyHKUMN A1 U3ydeHUs
[IPOLIECCOB M 3aBUCUMOCTEH MNpH PELICHUH 33had U3 JPYTUx
y4eOHBIX TPEIMETOB M W3 pealbHOW JKW3HH; BBIPAXKaTh
(bopMyTaMH 3aBUCHUMOCTH MEXKAY BEINYMHAMU;

yMeHHe CBOOOJHO OINEpUpOBaTh IOHATUSAMHU: UETHOCTb
(YHKIMH, TIEPUOTUIHOCTh (YHKIMH, OTPaHUYCHHOCTh (DYHKIIWH,
MOHOTOHHOCTb (DYHKLIMH, 3KCTpeMyM (YHKLUUHU, HauOojbllee Hu
HauMEHbIlee 3HaueHHs (QYHKIUM Ha IPOMEXKYTKE; YMEHUE
[IPOBOJUTD UCCIIE0BaHUE () YHKLIUH;

YMEHHUE HCIIOb30BaTh CBOMCTBA M Irpa@uku (QYyHKIMHA UL
pELIEHUs] ypaBHEHUI, HEpPaBeHCTB U 3aJady C IapaMeTpamy;
M300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBAa PpEICHUI
YpaBHEHHUH, HEPABEHCTB U X CUCTEM;

- yMETh CBOOOJTHO OIIEPUPOBATh HOHATHAMH:
[I0CJIeI0BATEIHHOCTD, apudmeTnyecKas nporpeccus,
reomMeTpuyeckas — Iporpeccs, OECKOHEYHO  yObIBaromias
reoMeTpHyYecKast nporpeccus; yMEHHUE 3a1aBaTh

[0CIIeIOBATEILHOCTH, B TOM YHCIJIE C TIOMOIIBIO PEKYPPEHTHBIX
opmyur;

- yMEThb  ONEPUPOBATh  MHOHATHSAMH:  HEHNPEPHIBHOCTD
(YHKIMHM, acHMIITOTHI Tpaduka QYHKIMHA, TiepBas W BTOpas
pou3BOIHAS (YHKLIUH, TEOMETPUYECKUH U (PU3MUECKUI CMBICI
[POM3BOJHOM, IepBOOOpa3Hasi, ONpPeIeICHHbI UHTErpal; yMEHHE
HAXOJIUTh ACHUMOTOTHI Tpaduka (GYHKIMH; YMECHHE BBIYHCIIATH
[IPOM3BOTHBIC CYMMBI, MPOW3BEICHHS, YaCTHOTO M KOMITO3UIIUH




(GyHKLMIE, HaXOIUTh YypaBHEHHE KacaTedbHOM K rpaduky
(b yHKIIH;

YMEHHE UCMOIb30BaTh TMPOU3BOIHYIO [UIS HCCIIEIOBAHUS
(bYHKIHHA, 111 HAXOXKJICHUS HAWJIY4IIeT0 PEHICHUsS B MPUKIIAIHBIX,
B TOM 4YHCJIE COIMATbHO-’KOHOMHUYECKUX W (PU3MYECKHUX 3a/adax,
Ui ONpeeIeHUs] CKOPOCTH M YCKOPEHHS; HAXOAWTh IUIOMIATH
00beMBl (DUTYp C TOMOIIBIO HMHTErpayia; MPUBOIUTH MPUMEPHI
MaTeMaTHIECKOTO MOJICTTHPOBAHUS c MTOMOTIIBIO
mudGepeHnansLHbIX ypaBHEHHI;

- YMETh OIEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE YHCNA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO 4Hcia, (opMa 3amucH KOMIUIEKCHBIX YHCEl
(reomeTpuueckas, TpPUTOHOMETpHYECKass M anreOpanyeckas);
YMETh MPOU3BOANUTH apUPMETUIECKHE AEHCTBUS ¢ KOMITJICKCHBIMH
YHCIIaMU; TPUBOIUTH TPHUMEPHI HCIOJIB30BaHUS KOMILICKCHBIX
qHcelt;

- yMETh CBOOOIHO OIEPHUPOBATh MOHATHIMH: CpEIHEe
apudmMeTnyeckoe, MeauaHa, HauOonbliee W HaMMEHbIIee
BHAYCHMSI, pa3Max, IUCIEepPCHUsi, CTAHIAPTHOE OTKIOHEHWE IS
ONMHCAaHWS ~ YUCIOBBIX  JAaHHBIX; yYMEHHE  HCCIENI0BAaTh
CTaTUCTUYECKHE JIaHHble, B TOM YHCJIE C M[PUMEHEHUEM
rpauyecKuX METOJOB M JJIEKTPOHHBIX CPENCTB; rpaduuecku
MICCIIeZIOBaTh COBMECTHBIC HAOIOCHUS C TIOMOIIBIO JTHarpaMM
[paccerBaHus U JIMHEHHOW perpeccum;

- YMETh HaXO/JUTh BEPOATHOCTH coOBITUI c
MCIIOJIb30BaHUEM  IpaUuecKUX  METOJOB;  NPUMEHSATh  JJIs
pemieHust 3aa4 (GOPMyIIbl CIOKEHUS U YMHOKEHUSI BEPOSTHOCTEH,
(bopMyny MoJIHOM BeposiTHOCTH, (hopmyny beprysiu,
KOMOMHATOpHBIC (aKThl W (QOPMYINBI; OIEHUBATh BEPOSTHOCTU
[pEATbHBIX COOBITHIA; YMEHHE ONEPUPOBATH MOHATHAMU: CIydailHas




BEJIMUMHA, PpACIpeleleHHe BEpOSTHOCTEH, MaTeMaTH4ecKoe
OXMJAaHUEe, TUCIEPCHs M CTaHAAPTHOE OTKJIOHEHHE CIlydaiHoH
BEIMYMHBI,  (YHKIMM  paclpeneieHuss U IJIOTHOCTH
[PaBHOMEPHOT'0, MI0KA3aTEJIbHOTO U HOPMAJILHOTO PACHpeeIeHnH;
YMEHHE UCIIOJIb30BaTh CBOMCTBA M3Y4YEHHBIX PACHPEAEICHUN JUIs
peleHys 3a1ad; 3HAKOMCTBO C IOHATUSMH: 3aKOH OOJIBIIMX
qHCEll, METObl BHIOOPOUYHBIX HUCCIIEI0BAHUI; yMEHNUE NIPUBOIUTH
[pUMEpBl TPOSIBIICHHS 3aKOHA OOJIBLIMX YHUCENl B MPUPOAHBIX U
OOILECTBEHHBIX SIBJICHUSAX;

- yMeTb CBOOOJHO OIEpPUPOBaThb IOHATUSAMHU: TOYKa,
npsiMasi, INIOCKOCTb, NPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKUH Yrod,
IBYTpaHHBI  yrod, TPEXTPaHHBIA Yrojl, MepeceKaronmecs,
napajuleNIbHble M CKPELIMBAIOIIKECS IMpsMBble, MapayieIbHOCTh U
[EePIEHAUKYIIPHOCTh MNPAMBIX M IUIOCKOCTEH, Yroil Mexay
OPSAMBIMH, YTOJ MEXKHY NPSIMOH M IUIOCKOCTBIO, YIOJN MEXIy
[UIOCKOCTSIMHM; YMEHHE HCIOJb30BaTh IPU PpEIICHUH 3ajgad
n3ydeHHble (DAKTBl U TEOpeMbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pasMepsl 00BEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE OIEepUpOBATh
MOHSATUSIMHU: MHOTOTpaHHUK, CeueHue MHOTOTPaHHUKA,
NpPaBWIBHBIM MHOTOTPaHHHUK, TMpH3Ma, MNHpaMuaa, Qurypa u
MOBEPXHOCTh BPAIICHUS, WINHIP, KOHYC, map, chepa, pa3BepTka
[IOBEPXHOCTH, CEYEHHs KOHyca M IMIMHIpA, MapaieIbHbIE OCU
WJIM OCHOBAHMIO, CEYEHHUE IIapa, IJIOCKOCTb, Kacaromascs cepsl,
[MJIMHAPA, KOHYCA; yMEHHME CTPOMTh CEYEHHE MHOIOIDaHHUKA,
N300pakaTb MHOTOTPAaHHUKH, (UIYpbl U MOBEPXHOCTU BpAaILEHMS,
X CEUeHMs, B TOM YHUCIE C IOMOIIBIO 3JEKTPOHHBIX CPEACTB;
yMEHUE  IPUMEHSATh  CBOMlcTBa  reoMeTpudeckux  uryp,
CaMOCTOSITENbHO  (DOPMY/IMPOBaTH  ONpENeNIeHUs  M3y4aeMbIX
¢buryp, BbIIBMraTb THUIOTE3bl O CBOMCTBAaX M  IpH3HAKax
reoMeTpudeckux (uryp, 0OOCHOBBIBATH WM ONPOBEPraTh UX;
YMEHUE ITPOBOJUTH KiIacCU(UKALUIO GUTYp MO pa3IUYHBIM




[IpU3HAKaM,  BBIIOJHATH  HEOOXOAMMBIE  JIOTIOJIHUTEIbHbBIC
[IOCTPOEHUS;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATUSAMH: IUIOIIA/b
burypsl, 00beM (UTrypbl, BETUUMHA YIJIa, PACCTOSIHUE OT TOYKU 0
[UIOCKOCTH, DPACCTOSIHUE MEXAy TPSMbIMU, PACCTOSHUE MEXIy

[UIOCKOCTSIMM,  IUIOIAab  chepbl,  IUIOMAAb  IOBEPXHOCTH
MUpamMHIbl,  [PU3MBI,  KOHyca, IWIMHApA, 00beM  KyoOa,
NpSMOYTOJIFHOTO  MapajuleNienuiena,  MUPaMHIbI,  [PU3MBI,

[MIIMHIpA, KOHYCA, IIapa; YMEHHE HAaXOIHMTh OTHOUICHHWE 0OBEMOB
M0T00HBIX QUTYD;

- yMeTh CBOOOJHO OIEPUPOBATH MOHSATHUSMH: JBHKCHHE,
napaJyienbHBIA  MEPEHOC, CUMMETpHs Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE MOAOOHS, MONOOHBIE
(buUTyphl; YMEHHE pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYPHI, B
TOM 4YHWCJIE B TNPUPOAE, WCKYCCTBE, apXUTEKType; YMEHHE
FICTIOTI30BAaTh reOMeTpUICCKHE OTHOIIICHHUS, HaXOJIUTh
reoMeTpUYEeCKHe BEJIMYMHBI (JUIMHA, YToJl, IJIONIaah, 00beM) MpHU
peIICHUN 3aJad U3 JPYrux Y4eOHBIX MPEIMETOB M M3 peallbHOU
PKH3HU,

- yMeTh CBOOOIHO OTIEPUPOBATH MOHSATUSIMHU:
PSIMOYTOJIbHASI CUCTEMa KOOPJIUHAT, BEKTOP, KOOPAWHATHI TOYKH,
KOOp/AMHATBI BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA
Ha 4YHCIIO, pa3lIoKeHHEe BeKTopa 1Mo  0a3ucy, CKaJspHOE
pOM3BE/ICHHE,  BEKTOPHOE  MPOM3BEACHHE,  YIOll  MEXIY
BEKTOpAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM W KOOPAWHATHBIN
METO/ Uil pEIHICHUS TEeOMETPUYEeCKMX 3aJad W 3a7ad JAPYrux
y4eOHBIX TPEIMETOB; OINEPUPOBATh MOHATHAMHU: MaTpuia 2x2 u
3x3, omnpenenutenb — MaTpullbl, TEOMETPUYECKUI  CMBICI
OIIPe/ICIUTEIS;




iap, cepa, pazBepTka HOBEPXHOCTH, CEUEHUS KOHYycCa U
[VUTMH]pA, TapajlieNbHbIe OCH HJIM OCHOBAHUIO, CEUEHHE 11apa,
MJIOCKOCTb, Kacatomasics chepbl, HUINHApPa, KOHyca; YMEHUE
CTPOMTH CEUEHHE MHOIOT paHHHKA, U300 paXkaTh
MHOTOTPaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAILEHHS, KX
CEUEHUS, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
[yMEHHe IPUMEHSTh CBOMCTBA F€OMETPUIECKUX QUryp,
CaMOCTOSITENILHO (POPMYIIHPOBATH ONPENETICHHS U3ydaeMbIX
(buryp, BbIIBUTraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpudecKkux Gpuryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
[yMEHHE IPOBOAUTD KJIacCU(PUKALUIO (PUTYP O Pa3IUYHBIM
[IpHU3HAKAM, BHIIOJHATH HEOOXOAUMBIE JIONOJHUTEIIbHBIE
[OCTPOEHUS;

- yMETb CBOOOIHO ONEPUPOBAThH MOHATUSAMU: IUIOLIA/b
(burypsl, 00beM GUTypHl, BEIMYNHA YTJIa, PACCTOSHUE OT TOUKHU
110 TIIOCKOCTH, PACCTOSTHUE MEXY MIPSIMBIMU, PACCTOSTHHE
MEX1Y TIOCKOCTSIMU, TUTOIAAb Cepsbl, IUIOIMAAb TOBEPXHOCTH
paMHUJIbL, TIPU3MBI, KOHYCa, IIJIMHAPa, 00beM Kyoa,
PSMOYTOJIFHOTO Mapaienenumneaa, MupaMuIbl, TPU3MBL,
[MIMH]pA, KOHYCa, Iapa; yMEHUEe HaXOJUTh OTHOIIIEHHE
00BEMOB TTOTOOHBIX (HUTYD;

- YMeTh CBOOOJTHO OIEpUPOBATH MOHATUSIMHU: IBUKEHHE,
napasuieJIbHBIN EPEHOC, CHMMETpPHUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MpeodpazoBaHue MOI00MS, TOIO0HBIE
(urypsl; yMeHHe paclio3HaBaTh paBHbIC U MOA00HBIE (DUTYPHI, B
TOM YHMCJIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKType; YMEHUE
MCIIOJIH30BaTh T€OMETPUIECKIE OTHOUICHHSI, HAXOIUTh
reoMEeTpUYECKHe BEIMYUHBI (IJIMHA, YT O, IUIOAb, 00bEM)
[IpY PELLIEHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U U3
[peaibHOM JKU3HU;




- YMETb MOJEIMPOBATh pEAJbHbIC CHUTYyallUd HA S3BIKE
MaTEMAaTUKH; COCTaBIIATh BBIPAKCHUS, YPABHEHUS, HEPAaBEHCTBA U
X CHCTEMBbI II0 YCIOBHMIO 3aJa4yHd, HCCIIEI0BATh IIOCTPOCHHBIE
MOJIEITN c UCIIOJIb30BaHUEM anmnapara anreopsl,
MHTEPIIPETUPOBATH MIOJIyYEHHBIN pe3yibTar; CTPOUTH
MaTEeMAaTUYECKUE MOJENHM C IIOMOLIBI0 I'€OMETPUYECKUX ITOHATHM
I BEIMYUH, pellaTh CBS3aHHBIE C HUMM IPAKTHUYECKUE 3aayu;

COCTaBJISITh ~ BEPOSTHOCTHYIO  MOJETh W  HHTEPIPETHPOBATH
[OJTy4EHHBIN pe3ynbTaT; peuiarh MPUKIAJHBIE 33Ja4dl CPEICTBAMH
MaTeMaTH4eckoro  aHajau3a, B  TOM  YHUCJIE€  COLHUAJIBHO-
PKOHOMHYECKOTO M (PU3MUYECKOTO XapaKkTepa;

OK 02 Hcnonb3oBaTh JIMYHOCTHBIE Pe3yabTaThl AOKHBI OTPaKaTh B YACTH: - yMETb  OIEpUpPOBATH  IIOHATHUAMM:  palMOHAJIbHAS
COBpEMEHHBIE CpEACTBA IMOMCKA, [ICHHOCTH HAyYHOI'O ITO3HAHMS: (GyHKIMSI, TOKa3areiabHass (YHKLIMSA, CTerneHHas (QyHKIHS,
a”amuza 54 HHTEpHPETALUUA -C(hOPMHPOBAHHOCTh MHUPOBO33pEHUA, lTorapupmMudeckas (GyHKIHsI, TPUTOHOMETpPHYSCKHE () yHKIIHNH,
nHpOpMaIu, ¥ UHPOPMaITMOHHBIE [COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO PasBUTHSA|oOpaTHbIC (YHKIMH, YMEHHE CTPOUTh TpapuKh H3yICHHBIX
TEXHOJOTMM Ul BBINONHeHHMs |[HAYKH M OOIIECTBEHHON NPAKTHKM, OCHOBAHHOTO HAldyvHKipii, UCIIOIb30BATh IPAQUKU IPH HM3YUCHHH MPOLECCOB U
3aj1a4 npodeccronanpHoi  AHAI0Te  KyJIbTyp, CHIOCOOCTBYIOMIETO  OCO3HAHHIOK,pycivocTei, OpY pEIlEHUH 3ajad W3 JIPYruX y4eOHBIX
NEeATENLHOCTH (CBOCTO MECTAnneMeToB M 3a1a4 U3 pealbHON KU3HH; BHIPaKaTh (HOpMyJaMu

B OJIUKYJIbTYPHOM MUDE.
MeTarnpenMeTHble pe3yabTaThl JOJKHBI OTPaXaTh:

OBnaneHue YHUBEPCATbHBIMU yueOHBIMU
[O3HABATEIbHBIMH AEHCTBUSIMU:

B) paboTa ¢ nHpOpMaIHEi:

- BJIaJeTh HaBbIKAMU IIOJydyeHUs HMH(MOpPMaILUU
M3 MCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYIIIECTBIIATh ~ IOMCK, aHAJIM3, CHUCTEMaTU3aIUIO

M WHTEPIpETANU0 WHPOPMALIMU Pa3IMYHBIX BHJIOB U
(hopM mpeaCTaBICHHMS;
- OICHWBATh  JOCTOBEPHOCTb,
UHpOpMAaLUH,

JICTUTUMHOCTD

€C COOTBCTCTBUC IIPABOBBIM M MOPAJIbHO-3TUYCCKUM|_

HOpMaM

3aBUCUMOCTU MCKAY BCIIMYUHAMU,

- YMeTI) OHCpI/IpOBaTB IIOHATUSIMUA . TOXACCTBO,
TOKICCTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
cHUCTeMa ypaBHCHWH M HEPaBEHCTB, PAaBHOCHIBLHOCTb YPaBHEHUH,
HEpPaBEeHCTB MW  CHCTEM, palloHaJbHBbIC, HppaIlMOHAIBHEIC,

MoKa3aTelbHbIe, CTENEHHbIE, JorapudMuyecKue,
TPUTOHOMETPUUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTs ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TOMOIIBIO Pa3InYHBIX
[IPUEMOB; pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpOM;
[IPUMEHSTh YPAaBHEHHUS, HEPABEHCTBA, NX CUCTEMBI JJIS1 pEILIEHUS
MaTeMaTUYECKUX 3aJa4 1 3aJa4 U3 pasInYHbIX 00JIacTel HAyKU U
peanbHOM KU3HU;

YMETh HCHOJb30BAaTh TE€OMETPUYECKHE OTHOUICHUS, HAXO/AUTh,
reOMETPUYECKUE BEJIWYMHBI (JUIMHA, Yrojl, IUIOWaab, 00beM) IpH

SIICHUH 33724 U3 IPYTUX Y4eOHBIX MPEAMETOB U M3 PEATTbHOMN KU3HU




peIlaTh yYpaBHEHUS, HEPABEHCTBA U CHCTEMBI C IIOMOLIBIO
pa3IMYHBIX IIPUEMOB; pEIIaThb ypPaBHEHMs, HEPABEHCTBA U
CHCTEMBI C IIapaMETPOM; IPUMEHATh ypaBHEHUs, HEPABEHCTBA, MX
CHUCTEMBbl ISl pELIEHWs MAaTeMaTHYeCKHMX 3aJad M 3a7ad U3
Pa3IMYHBIX 00JacTell HAYKH U PeaIbHOW XKU3HHU;

YMETb  HCIIOJIb30BaThb I'€OMETPUYECKHE  OTHOLIEHMS,
HAXOJUTh TIEOMETPUUYECKHE BEIMYMHBI ([UIMHA, Yroj, IUIOLIAAb,
00bEM) MpH PELICHUH 33734 M3 JIPYTUX Y4eOHBIX MPEAMETOB U U3
[peaTbHON KU3HU

OK 03 [TnanupoBatp u
[peaTN30BHIBATh COOCTBEHHOE
npodeccoHaIPHOE U JIMYHOCTHOE
pa3BUTHE,  NPEANPHHUMATEILCKYIO
esTeNIbHOCTh B MPO()ECCHOHATBHOI

chepe, UCMONB30BaTh 3HAHHS IIO
[IPaBOBOM u ¢buHaHCOBOM
rPaMOTHOCTH B Pa3IMYHBIX

PKU3HCHHBIX CUTYAlUAX

B
BOCITUTAHMS:

obnactu AYXOBHO-HPaBCTBCHHOT'O

-~ c(hOpMHUPOBAHHOCTh
CO3HAHMSI, STHYECKOTO ITOBEACHHUS;

- CIIOCOOHOCTh  OIICHUBATh CUTYAIUIO U
MPUHAMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIAJa B MOCTPOEHUE
[YCTOHYHMBOTO OYIyIIEero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
ponuTeNnsM W (MJIM) JPYTUM 4JeHaM CEMbH,
CO3/IaHUI0 CEMBbHU Ha OCHOBE OCO3HAHHOTO IPUHSITHS
[ICHHOCTEH CEeMEHMHOM J>XU3HM B COOTBETCTBUU C
[TpaguIsiMu Hapo1oB Poccuu;

HPaBCTBEHHOT'O

OBnanenue YHUBEpPCATbHBIMU
[PETYJIATUBHBIMH JICHCTBUSIMMU:

a) caMOoOpraHu3aIus:

- CaMOCTOSITEIIBHO OCYILECTBIISITh
[103HABATEIIbHYIO JeSITeNIbHOCTb, BBISIBJIATD
po0JIeMBbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE
Bagaud B 00pa3oBaTENbHOW  JESATEIbHOCTH U
PKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENILHO COCTaBJISITh IU1aH
[peIIeHUsT TMPOOJIEMbI C  Y4ETOM  HMMEIOIIUXCS
[peCypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
[IpEANOYTEHH;

- aBaTh  OLEHKY HOBBIM  CHTYaIlUsM;

crioco0CTBOBAaTh (POPMHUPOBAHHIO U

- YMETh OIIEepUPOBATh MOHATUSAMHU: paloHalIbHEIE,
MppanroHaNbHbIe, MOKa3aTelbHbIe, CTENEHHbIE, Jorapudmuieckue,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEepUpPOBaTh MOHATUSAMU: MHOTOIPAHHUK, CEUCHHE

MHOTOTpaHHUKA, KyO, Mapajulenenunen, npu3Ma, [HUpaMH[a,
(burypa u MmoBEpXHOCTb BpallleHHs, LUWIMHAP, KOHYyC, map, cdepa,
ceueHus: (Urypsl BpalleHHs, TUIOCKOCTb, Kacaromascs cdepsl,
[MIMHIpPA, KOHYCa, IUIOMIA[h TOBEPXHOCTH IHPAMHJbI, TPU3MEI,
KOHYyca, HWIMHJpPA, IouIa1b cdepsl, o0beM  Kyo0a,
[IPSIMOYTOJILHOTO  Hapajuieienunena, MUPAMUJIbl,  TPU3MBI,
[MIMHIpa, KOHYyca, [apa; YMEHHEe W300pakaTb MHOTOTPAaHHUKH H
[MOBEpXHOCTH BpAILlEHUS, UX CEUEHUS OT PYKH, C TOMOILbIO
UEpTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh
[paclio3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE, yMETh Ppaclo3HaBaTh
[IPABUJIbHBIE MHOTOTPAHHUKH;
YMETh OINEpPUpPOBATh TMOHATUSMHU: MPSIMOYTOJIbHAsS
cHUCTeMa KOOpIWHAT, KOOPIMHATBHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAISIPHOE NPOU3BEACHUE, YIOJ MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, MPOM3BEIACHUE BEKTOpA HAa YHCIO; HAXOIWTH C
[MOMOIIbI0 W3YYEHHBIX (POPMYNT KOOpIMHATHI CEPEAMHBI OTPE3Ka,
[pacCTOSIHUE MEXAY IBYMsI TOUKaMU




- IPOSIBJIGHUIO ~ IIMPOKOW  JpyAMlIMd B
[Pa3HBIX

- 00acTsAX 3HAHWH, TOCTOSHHO IOBBIIIATH
CBOI 00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHbD;

0) CaMOKOHTPOITb:

- ICTIONIb30BaTh TMPHEMBI pedIeKCHH  JUIS
OLIEHKU CUTYaIlUH, BBIOOpa BEPHOTO PELICHHUS;

- YMETb OLEHMBATh PUCKU U CBOEBPEMEHHO
[IPUHUMATh PELIEHUS 110 UX CHUKCHHIO;

- B) SMOLIMOHAJIBHBII WHTEIUIEKT,
peAnoaraIuil copMUPOBaHHOCTD:

- BHYTPEHHEH MOTHUBALMM, BKJIIOYAOIIEH
CTpEMJICHHE K JOCTH)KEHUIO LElId M  YCIEexy,
ONTHMHU3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATD,
MCXOJI U3 CBOMX BO3MOKHOCTEH;

- DMIIATHH,  BKJIIOYAIONIEHM  CIIOCOOHOCTH
[OHUMATh 53MOLIMOHAJIBHOE COCTOSIHHE JpPYTHX,

IYIUTBIBATb €ro npu OCYHICCTBJICHUHN
KOMMYHUKAIUH, CIIOCOOHOCTH K COYYBCTBHIO U
COIICPCIKUBAHUIO,

- COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIHUX
CIIOCOOHOCTh ~ BBICTPAWBAaTh OTHOIICHHUS C
JPYTUMHU JIIOJIbMHU, 3a00THTHCS, TPOSIBISTH
MHTEpEC U pa3periaTb KOHPIUKTHI




OK 04 DOddexrusno
B3aUMOJICHCTBOBAaTh M PAabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

JIn4HOCTHBIE Pe3yabTaThl TOJKHBI OTPAKATh B
4acTHU: LEHHOCTH HAy4yHOIO IIO3HAHMA: OCO3HAHHE
[ICHHOCTM  HAaY4YHOH  J€ATEIbHOCTH, TIOTOBHOCTb
OCYILLECTBJISITH  IIPOEKTHYI0 W HCCIENA0BATENIBCKYIO
NIEATEIbHOCT UHIAWBHUYalIbHO U B TPYIIIIE.

MeranpenMerHsle  pe3ynbTaThl  JIOJDKHBI
OTpaXKaTh:
OBnanenue YHHUBEp CaTbHBIMU

KOMMYHUKATHBHBIMU JEHCTBUSIMMU:

0) coBMecTHas IeTETbHOCTD:

- MOHMMAaThb M HCIIOJNb30BATh MPEUMYLIECTBA
KOMAaHTHOM

Y UHAWBUIYAILHON PabOTHI;

- IPUHUMATh 1IeJId COBMECTHOU JEeATEIbHOCTH,
OpPraHU30BbIBAaTh U KOOPAUHUPOBATH IECHCTBUS

-0 €€ JIOCTHXKEHMIO: COCTaBJsTh IIaH
TECTBUM, paclpedeNsaTh PO C y4eTOM MHEHUHU
[Y4aCTHUKOB OOCYKIAaTh pe3ylbTaThl COBMECTHOM
[paboThI

- yMeTh OINEPUPOBATh MOHATHAMHU: CIIy4ailHbIil ONBIT U
CllydaiiHOe COOBITHE, BEPOSTHOCTh CIIY4allHOrO COOBITHS; YMETb
BBIUKCIIATE  BEPOATHOCTb C  HCIOJb30BAaHMEM  TIpaUuecKUX
METO/IOB; NPUMEHATH (QOPMYJBl  CIOKEHUS U YMHOXKEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (OPMYIIBI MPH PELICHUN
3agad; OIIEHMBATh BEPOSTHOCTH PEAbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHbIMH BEIMYMHAMHU; YMEHUE MPUBOAUTH IMPHUMEPHI
MPOSIBIICHUS]  3aKOHAa  OONBIIMX YHCEd B  TNPUPOJHBIX U
0OILIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATHSMU: CTEHNEHb C
[IeJIbIM [IOKa3aTelleM, KOPeHb HaTypajbHOH CTENeHH, CTENEeHb C
pallMOHAIBHBIM  TIOKa3aTeseM, CTEHNeHb C  JIeHCTBUTENIbHBIM
(BeIIECTBEHHBIM) MIOKA3aTeNeM, Jorapupm 4ducia, CUHYC, KOCHHYC
1l TAHTEHC ITPOM3BOJILHOTO YHUCIIA;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATUAMHU: Tpadux
(byHKIMH, OoOpaTHAas (QYHKIWSA, KOMITIO3HMIUSA (YHKIMHA, JTUHCHHAS
(byHKLMA, KBagpaTHyHas (QYHKIMSA, CTENEHHAs (PYHKLUS C LENbIM
rokasareiaeM,  TpUTOHOMeTpuueckue  (QyHKiuM,  oOpaTHbIE
TPUTOHOMETPHUUECKHE G yHKIMH, MOKa3aTeabHas u
imorapudmuyeckas QyHKIUHM; YMEThb CTPOUTH TpaduKu (YHKIHA,
BBITIOJIHATH Pe0Opa3zoBaHus TpapuKoB QYHKIIHIA;

- yMETh HCHOJIb30BaTh TpaduKku (YHKIUH IS U3Yy4eHHS
[IPOLIECCOB M 3aBUCUMOCTEH IpU pELIEHUM 3aJady U3 JpPYyrux
y4eOHBIX IPEIMETOB U U3 PealbHOM KU3HU; BbIpaXKaTh (hOpMyIaMu
3aBUCHMOCTH MEX]y BEJIMUNHAMH;

- CBOOOJIHO ONEpUPOBaTh MOHATUSAMHU: YETHOCTb (YHKIUHU,
[IepUOIMIHOCTD byHKIIH, OTPaHUYECHHOCTD GbyHKIIH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (yHKIHMH, HauOoJbIee H
HauMEHbIIee 3HAYeHUs (QYHKIMHM Ha HPOMEXKYTKE; yMeETb
[IPOBOJUTH UCCIIEeI0BaHUE (DYHKINM;

- YMETb UCIOJIb30BaTh CBOWCTBA M Tpaduku GYHKIUH 1is
PELICHUs] YpaBHEHWH, HEPaBEHCTB U 3aJad C [apaMeTpamy,
M300pakaTh Ha KOOPAMHATHOW IIOCKOCTH MHOXKECTBA PEIICHUHN

ypaBHEHUH, HEPABEHCTB U UX CUCTEM




OK 05 OcyuectBisiTh
YCTHYIO u MUCEMEHHYIO
KOMMYHHKAIIHIO Ha
roCy/1apCTBEHHOM SI3BIKE

Poccuiickoii @enepauuu ¢ yuetom
0COOEHHOCTEl  COLMATIBHOIO |
KYJIbTYPHOTO KOHTEKCTa

B o0iacti 3¢TeTHYECKOTO BOCITUTAHUS:

- 3CTETUYECKOE  OTHONIEHWE K  MHpY,
BKJIFOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpUYECTBa, CIIOPTa, TpyZa M  OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh  BOCTIPUHUMAThL  Pa3lINYHBIC
BUIbl UCKYCCTBA, TPAAUIIMU U TBOPUYECTBO CBOETO U

PYrUX ~ HApOJOB,  ONIyIIaTh  SMOILMOHAIBHOE
BO3/1€HCTBHE UCKYCCTBA;
- yOS)KJIEHHOCTh B 3HAYUMOCTH  JUIA

ITMYHOCTH M OOIIECTBAa OTEYECTBEHHOTO M MHUPOBOTO
MCKYCCTBA, ITHUYECKHUX KYJIbTYPHBIX TpPaJULMA H
HApOJHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX
BUJaX MCKYCCTBA, CTPEMJICHHE IMPOSBIATH KayecTBa
TBOPYECKOM JINYHOCTH;

- OBnazneHue
KOMMYHUKATUBHBIMH JEHCTBUSIMMU:

- a) oO1eHue:

- OCYIIECTBIISITh KOMMYHHMKAIIMM BO BCEX
cepax KU3HY;

- pacro3HaBaTh ~ HEBEpOaJbHBIE  CPEACTBA
OOIIIeHNS, TOHUMAaTh 3HAYCHUE COLMAIBHBIX 3HAKOB,
[PACII03HABATh IPEINOCBUIKI KOH(JIMKTHBIX
CUTYallUil U CMATYaTh KOH(IJIUKTHI;

- pa3BepHYTO M JIOTUYHO H3JIaratb CBOIO
[TOUKY 3PEHMSI C UCTI0JIb30BAHUEM S3BIKOBBIX CPEJCTB

YHUBEPCAIbHBIMU

- YMETh
apudmeTHyecKoe,

OTIepUPOBATH MOHSTHSIMH:
MeJauaHa, HauOoibllee W  HaUMEHbIee
BHAYCHMsI, pa3Max, JUCHEepCUs, CTAHJAPTHOE  OTKJIOHEHHE
4HCIOBOTO HAOOpa; yMEHHE W3BIEKaTh, WHTEPIPETUPOBATH
MHGOpMAINIO, TPEACTABICHHYI0O B TaOMWIaX, Ha JMarpaMMax,
rpagukax, OTpPaKaloLlyld CBOMCTBA pealbHBIX MPOLECCOB U
SIBJICHUI; TPEACTaBIAT, HHGPOPMAIMIO C TMOMOIIBIO TaOIUIl U
ITUarpaMM; HCCIIEIOBaTh CTATHCTUYECKHE TAHHBIC, B TOM YHCIE C
MpUMEHEHNEM TpaUIeCKUX METOJIOB M DJIEKTPOHHBIX CPE/ICTB;

- yMETb  ONEpPUPOBATh  TMOHATUSMHU: TOYKa, MpsMasd,
[IOCKOCTh, IPOCTPAHCTBO, IABYI'PAHHBIM YroJ, CKpELIUMBaOLIHEC
[psiMble, MapAJUIEIbHOCTh U IMEPHEHIUKYISIPHOCTh MPSAMBIX U
[JIOCKOCTEM, Yrojdl MEXAy NpsSMBIMH, Yrojl MEXAYy NpsIMOd H
[IOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSAMHU, PACCTOSTHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSHUE MEXIy MpPSAMBIMH, PACCTOSHUE MEXIY
[IOCKOCTSIMU;

- yMETh HCHOJb30BaTh TMPU PpEHICHUH 3a7ad H3yYCHHbIE
(akThl M TEOpPEMbl IUIAHUMETPUH; YMEHHUE OLIEHHBATH pPa3MEpbI
00BEKTOB OKPYXKAIOIIETO MUPA

cpenHee




OK 06 IIposBisaTh TIpakIaHCKO-

[IaTpUOTUYECKYIO TTO3UIIHIO,
TEMOHCTPUPOBATh OCO3HAHHOE
[TOBEICHIC Ha OCHOBE
TPaUIIMOHHBIX POCCHIICKUX

Ty XOBHO-HPaBCTBEHHBIX
[IEHHOCTEH, B TOM YHUCIIE C YYETOM
rapMOHM3AIMNA MEKHAIMOHAITBHBIX
1 MEXPEIUTHO3HBIX OTHOIICHHIA,
[IPUMEHSTh CTaHJIaPThI
AQHTHKOPPYILIMOHHOIO IIOBEIECHUS;

- OCO3HaHUE o0yJaromumMucs
[POCCUICKOM TpakIaHCKON UIEHTUYHOCTH;
- LeJICHANPAaBICHHOE pa3BuTHE

BHYTPECHHEH MO3UIMN JIMYHOCTH Ha OCHOBE JTyXOBHO-
HPAaBCTBEHHBIX ILIEHHOCTEW Haponos Poccuiickoit
Denepanuu, HUCTOPUYECKUX U HAIMOHAIBHO-
KyJIbTYPHBIX Tpaaunuii, (GOpMHUpPOBAHHE CHCTEMBI
BHAYUMBIX  [[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYIIIMOHHOTO MHPOBO33PEHHS,
[PaBOCO3HAHUS, HKOJIOTMYECKON KYJIBTYpHI,
CIIOCOOHOCTU CTaBUThH LIEIM M CTPOUTH JKHU3HEHHBIE
IIaHbI;

B "acTu rpakxJaHCKOTO BOCIIUTAHUS:

- OCO3HaHHE CBOMX KOHCTHTYLMOHHBIX MpaB
1 00513aHHOCTEH, YBa)KeHHE 3aKOHA U ITPABOIOPSIIKA;

- IPUHATHE TPaJULUOHHBIX HAallMOHAJIBHBIX,
00111€4ETI0BEYECKUX I'YMaHHUCTHYECKUX u
NIEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTb ~ IPOTUBOCTOSITH  UIEOJIOTHU
PKCTpeMH3Ma, HAaILIMOHAIIN3MA, Kcenogobuwu,
NMCKPUMHUHAIIMM TI0 COIMAIBbHBIM, PEIUTHO3ZHBIM,
[PAcOBBIM, HAIIHOHAIBLHBIM NIPH3HAKAM;

- TOTOBHOCTb BCCTHU COBMCCTHYIO
JICATCIIbHOCTD B HHTEpECax rpaxx1aHCKOTro
O6H.ICCTB8., Y4aCTBOBaTb B CaMOYIIpaBJICHHUU B

0011e00pa3oBaTeIbHON  OpraHu3alMi U JETCKO-
FOHOILIECKUX OPraHU3aLusIX;

- YMEHUE B3aHMO/JICHCTBOBATh c
COOHUAJIbBHBIMU HMHCTUTYTaMH B COOTBCTCTBUHU C HUX
(DYyHKLIMSMH 1 Ha3HAYECHUEM;

- TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM AESITEIbHOCTH;

NMaTpUOTUYCCKOTO BOCIIUTAHUA:

- ¢()OpMHUPOBAHHOCTH poccuiickoin
TPKJAHCKOW  WAGHTHMYHOCTH,  MaTpUOTHU3MA,
[yBaKEHU K  CBOEMY  HapoAy,  4YyBCTBa

OTBCTCTBCHHOCTU TIICPC/ PO,Z[HHOﬁ, ropaoCtu 3a

- YMETb  OIEPUPOBATH  IOHATHAMU:  IPAMOYTOJIbHAsS
CHUCTEMa KOOPAMHAT, KOOPAUHATBHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAIIPHOE IPOU3BEICHHME, Yroldl MEXIYy BEKTOpaMH,
CyMMa BEKTOpPOB, IIPOM3BEACHHE BEKTOpAa HA YHUCJIO; HAXOAWTH C
[OMOIIBI0 M3YyYEHHBIX (OPMYJI KOOPAMHATHI CEPEeIUHbI OTpe3Ka,
[PACCTOSTHUE MEXY IBYMS TOYKAMU;

- yMeTb BBIOMpATh MNOAXOAALIUI WM3Y4YEHHBIM METOH JUlsl

PEIICHUsT 3a/a4yd, paclo3HaBaTh MaTeMaTWdeckue (akTel W
MATCMAaTU4YCCKHUE MOACIM B HNPHUPOJHBIX H OGHIGCTBGHHBIX
SIBICHUSX, B  HCKYCCTBE, YMEHHE MPHUBOJUTH  IPHUMEPHI
MaTEMaTHYECKUX OTKPBITHN POCCHUICKON 51 MHPOBOU

MaTeMaTU4EeCKOW HayKH.

- YMeTh OIEPUPOBATH MOHATHUAMU: CIYYalHBIM OMBIT U
cilydaiiHO€ COOBITHE, BEPOSTHOCTH CIYy4alHOTO COOBITHS; YMETh
BHIUMCIISATE  BEPOSITHOCTH C  HCIOJNB30BAaHMEM  TIpaUuecKux
METO/IOB; NPUMEHATH (QOPMYJBl CIOXKEHHUS W  YMHOXCHHUS
BEpOSTHOCTEH, KOMOMHATOPHBIE (akThl U (OPMYJIBI PH pELICHUN
3aJa4; OLIEHMBATH BEPOSTHOCTH PEAIBbHBIX COOBITHI; 3HAKOMCTBO
CO CiyyallHBIMU BEJIWYMHAMH;, YMEHHME NPUBOIUTH IPUMEPHI
MpOSIBIICHUS]  3aKOHAa  OOJBINIMX YWCEN B  NPUPOJHBIX H
0OIIECTBEHHBIX SIBJICHUSX




CBOM Kpaii, cBOIO PonuHy, CBOU SA3BIK U KYJIbTYpY,
[IPOLLIOE ¥ HACTOALIEE MHOIOHALMOHAIBHOIO
Hapoaa Poccuu;

- HIEHHOCTHOE OTHOILIEHUE K
TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H
PUPOJHOMY HacleAUI0, TaMsITHUKAM, TPaJAuLUsAM
HaponoB Poccun, noctwxkenusm Poccun B Hayke,
MICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- ueiiHass yOeX/IeHHOCTh, TOTOBHOCTH K
CIIyEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

OCBOCHHBIE 00y4aroUTUMHCS
MEXKIIPSIMETHbIC TOHATHS ¥ YHHBEpCAIbHBIC
[yaeOHBIC JEHCTBHS (perymsITHBHBIE,

[103HaBaTeNIbHbIE, KOMMYHUKATHBHBIE);

- CHOCOOHOCTh ~ HUX  HUCIOJIb30BAaHUS B
[103HaBaTEIbHOU 151 COLIMAIbHON IIPaKTHKE,
FOTOBHOCTh K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YUeOHOU AEATEIbHOCTH,

- OpraHu3aly y4eOHOTO COTPYAHUYECTBA C
[e1arOrM4eCKUMHE Pa0OTHUKAMU U CBEPCTHUKAMH, K
y4acTHI0O B TOCTPOCHMHM  WHAWBHIYaIbHOU
00pazoBaTeIbHON TPACKTOPHUH;

- OBJIaJIeHHE HaBbIKaMU y4eOHO-
MCCIIEOBATENBCKOM, TPOEKTHOM W  COUHAIBHOU
NEeSITEIbHOCTH




OK 07 CopnelictBOBaTh
COXpPaHEHUIO OKPYXKAIOIIEH Ccpepl,
pecypcocOepeKeHHI0, TPUMEHSTh
3HAHUSA 06 U3MCHCHHUU KJIHNMAaTa,

IIPUHLUIIBI 6epexIInBOro
MPOU3BOJICTBA, a3 hekTUBHO
JIEWCTBOBAaTh B  YPE3BBIYAMHBIX
CUTYalHAX

JIMJHOCTHBIC Pe3yiibTaThbl AOJIKHBI OTPAKaThb B YaCTU:
PKOJIOTHYECKOTO0  BOCIUTAHUA:- C(HOPMUPOBAHHOCTH
YKOJIOTUYSCKOM KYJIbTYPHIL, IIOHUMaHUEC BIIMSITHUA
COLIMAIBHO-3KOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHHE
OPUPOJHOW M COLMAIBHOM  Cpelbl, OCO3HaHME
rI100aJIFHOTO XapaKTepa HKOJIOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAHHME M OCYHICCTBICHUE JEUCTBUH B
OKpYXKAaIOIllEd Cpele Ha OCHOBE 3HAHUA Ielled
[YCTOMYMBOIO Pa3BUTHS YEI0BEYECTBA;

- AKTUBHOE HEMPUATHE ACHCTBHUM, MPUHOCAIINX BpE.

OKpYy>Kalollen cpene;
- yYMEHHE  TIPOTHO3UPOBAaTh  HEOJIATONPHITHBIC
PKOJOTHYECKHE  TOCIEACTBUSA  MPEATIPUHUMACMBIX

NEeACTBUM, IPEJOTBPAILATh UX;

- pacHIMpEeHUE OIbITa ACSTEIHLHOCTH 3KOJIOTHYECKOU
HAIPaBJICHHOCTH.

MeTanpenMeTHbIC Pe3yIbTAThI JOKHBI OTPAKATh:
OBjasieHNe YHHUBEPCATBHBIMH KOMMYHUKATUBHBIMH
MENCTBUSIMU:

0) coBMecTHas e TEIHHOCTD:

- TMOHMUMAThb ¥  WCIOJNB30BaTh  MPEUMYIIECTBA
KOMAaHTHOM ¥ MHIUBUTYATbHOU PaOOTHI;

- T[PUHAMATh [T COBMECTHOW JIESTEIILHOCTH,
OpTaHU30BBIBATH M KOOPAUHUPOBATH JCHCTBUS

M0 €€ JOCTIKEHMIO: COCTaBJIATh IIJIaH JIHCTBUM,
[pacrpefieNIsiTh POJIM C Y4ETOM MHEHHUIl Y4aCTHHKOB

00CYXIaTh pe3yabTaThl COBMECTHOU PabOTHI

- YMETh OMNEPUPOBATH MOHATHUAMH: (HYHKUHS, HEMpPEepbIBHAS
(byHKLHS, IIPOU3BOJHAs, nepBoobOpasHasi, OINpeACICHHbIN
MHTECTPAJ; YMETh  HAaXOAWTh  NPOU3BOIHBIC  DJIEMCHTAPHBIX
(OYHKIMI, HCIIONBb3Yysl CIpPAaBOYHBIE MaTEepUaNbl; HCCIENOBATh B
MPOCTEHIUX ciaydasx (YHKIUM Ha MOHOTOHHOCTh, HAXOIHTh
HanOOJIbIIIME W HAMMEHBIIUEC 3HA4YCHHUS (YHKIUH, CTPOUTH
rpaduku MHOTOUJIEHOB c HCIOJIb30BaHUEM anmnapara
MaTEeMaTHYeCKOTO  aHalK3a; TMPUMEHSATh TPOM3BOAHYIO  TIpH
[pEIIeHNH  3a7ad  HAa  JIBUKCHUE; pemars  TPaKTHKO-
OpUEHTHPOBAHHbIE 33JaYyd Ha HAWOOJbIIME M HAUMEHbILINE
BHAYCHMS, Ha HAXOXKJCHUE IMYyTH, CKOPOCTH M YCKOPECHWS;

- yMETh  ONEPUPOBATH  TOHITHSIMH:  JBIDKCHHE B
MPOCTPAHCTBE, MOJ00OHBIE (UTYyphl B MPOCTPAHCTBE; UCMOJIH30BATh
OTHOIIIGHWE IIJIOMIAJicl IOBEPXHOCTEH W 00BEMOB TOJOOHBIX
(buryp npH pereHuy 3a1a4;

- yMETh BBIYHCIIATH TEOMETPHUYSCKHUE BEIMYMHBI (IJTMHA,
yroy, IMJom@aab, O0beM, IUIOMAAb IOBEPXHOCTH), HCHOIbB3Ys
M3ydeHHBIC (DOPMYJIBI K METOIbI




IIK 1.1. Kontpoin
CAaHUTAPHOTO U
300rUTHEHUY €CKOIO
COCTOSIHHS 00BEKTOB
PKUBOTHOBOJICTBA U KOPMOB

- 3HaTb 300I'HI'MCHHYCCKUC TpCGOBaHI/IH 41

BETEPUHAPHO-CAHUTAPHBIE IpaBUIIA B
PKUBOTHOBOJICTBE;

- 3HaTh PEKUM COJIEPKAHUS KUBOTHBIX;

- 3HaTh, KaKk  BIHMSET  MHUKPOKIUMAT

[MOMEIIEHU Ha 3J]0POBbE CEIIbCKOXO35MCTBEHHBIX
PKUBOTHBIX

- 3HaTh OCHOBBI MOJIHOLIECHHOTO KOPMJIEHUS
PKUBOTHBIX

- 3HaTh HOPMAaTHBHbBIE 300TMTUEHUYECKUE U

BETepUHAPHO-CAHUTAPHBIE TIOKa3aTesn B
PKHBOTHOBOJICTBE;

- 3HAaTh METOAbI I[GSI/IH(l)CK]_[I/H/I,
JIC3MHCCKII N u AcCpaTrU3alnuun 00BHEKTOB
PKHBOTHOBOJCTBA,

- 3HAaTb METOAbI CTCpUIIM3alny
BETEPUHAPHOT O UHCTPYMEHTAPUS ;

- yMeTh TOTOBHTH pabo4yue  pPacTBOPHI
CPEICTB TPOBEACHUS BETEPUHAPHO-CAHUTAPHBIX
MEpOIpUATUI COIJIaCHO MHCTPYKLUSAM 51
HaCTaBJICHUSIM c COOJTIOICHHEM paBuUII
0€30MaCHOCTH,

- YMCTb MMpOBOAUTH CaHUTAapPHO-
TUTMEHUYECKYI0 OLEHKY YCIOBUH COIEp KaHUs,
KOPMJICHUS U YXO/1a 3 )KUBOTHBIMHU,

- yMETb OLICHUBATh COCTOSIHHE,
OKpY)Xalolieil cpelapl M OTICNbHBIX ITOKa3aTesei
MUKPOKJIMMAaTa ;

- YMETh OIpeneNsiTh NOTPeOHOCTD

PKHBOTHBIX B OCHOBHBIX IIMTATCIbHBIX BCIICCTBAX,
AQHAJIM3UPOBATh U COCTABJLITh PAllMOHbI KOPMJICHH S,

- YMCTb IIPOBOAUTD 300TEXHUYECKUI aHaIn3
KOPMOB n OLICHUBATb ux Ka4y€CTBO H
MUTATCIbHOCTD,

- YMETb OIEpPUPOBATh MOHATUSAMU. CIy4alHbII ONBIT U
Clly4aiiHOe COOBITHE, BEPOSTHOCTh CIYyYaWHOrO COOBITHS,
YMETb  BBIYHCHSATH  BEPOATHOCTb €  HCIOJb30BAaHUEM
rpaduyecKux METOJ0B; MPUMEHATh (QOPMYJbl CIOXKEHUS U
[YMHOXKEHHSI  BEpOSTHOCTEH, KOMOMHAaTOpHbIE (AaKThl U
(bopMynBl TpHU pelIeHUH 337ad, OLICHWBATh BEPOSITHOCTU
[pEaJIbHBIX COOBITHI; 3HAKOMCTBO CO Cy4ailHBIMU BEIMUYNHAMU;
[YMEHHE TPUBOAWUTH HPUMEpPHI MPOSBICHUS 3aKOHA OOJBIIMX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMCTb OIICpUpOBATH MOHATHIMU . CpeaHEe
apI/I(i)MeTI/ILIeCKOC, MCOHUaHa, HauOoJblllee W HaHMEHbLIIEE
SBHAUYCHUA, pasMax, JUCHCPCUs, CTAaHAAPTHOC OTKJIOHCHUC

YUCIOBOrOo Habopa, yMEHHE WH3BIIEKaTh, WHTEPIPETUPOBATH
nH(}OpMaIMio, MPeACTaBIEHHYI0 B TaOJHIaX, HA JUarpaMmax,
rpadukax, OTpa)karollyld CBONCTBAa peaJbHBIX MPOILIECCOB H
SIBJICHUM; TPEICTABIIATh MH(GOPMALMIO C MOMOIIBIO TaOJUIl U
uarpaMM; UCCJIE€I0BAaTh CTATUCTUYECKUE TaHHBIE, B TOM YUCIIE

C TpUMEHEHHEeM TpadUUYecKHX METOJOB U DIIEKTPOHHBIX
CpEICTB;

- YMETh MOJEIUPOBATh PEAJbHBIE CUTYallMM Ha S3bIKE
MaTeMaTHKH; COCTaBJISATh BBIpaKECHUS, YpaBHEHHS,

HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3aJa4H, UCCIIEJ0BATh
[IOCTPOEHHBIE MOJIENIM C HCIIOJIb30BAHMEM alllapara ajareopsl,
MHTEPIIPETUPOBATh  IOJYYEHHBIM  pE3yJIbTar; CTPOUTH
MaTeMaTUYECKUE MOJEIUM C IOMOLIBI0 T'€OMETPUYECKUX
[IOHATUI U BEJIMYUH, PELIATh CBA3AHHBIC C HUMU IIPAKTUYECKUE
3ajauu; COCTaBJIATH BEPOSITHOCTHYIO MOZEJIb u
MHTEPIPETUPOBATD ITOJTYyYEHHBIN pe3ynbTar; pemars
[IPUKJIAHbIC 3aJa4d CPEACTBAMHA MAaTEMaTUYECKOrO aHaIN3a, B
TOM 4YHCJIE COIMAJbHO-DKOHOMHYECKOIO0 U  (hPU3MUYECKOro
XapakTepa;




2. CTpyKTYypa U cofiepKaHue yueOHOoro npeamera

2.1. O0beM yueOHOro npeaMera U BUbl y4eOHO padoThI

Buj y4eoHo# padoTbl Oobvem 6
yacax

O061beM o0pa3oBaTe1bLHOI MPOrpaMMbl NpeIMeTa 232

B T.4.

OcHoBHOE coep:xkaHue 214

TEOPETUIECKOE 00YICHHE 104

MPAKTUYECKUE 3aHATUS 110

IIpodeccnoHATBHO-OPUEHTHPOBAHHOE CONEPKAHUE

(conep:xaHue NPUKJIATHOT O MOAYJISA)

BT. ..

TEOPETUYECKOE 00YUEHHE

MIPAKTUICCKUEC 3aHATHUS

NuauBuay ajbHBIA MPOEKT (0a/nem)™™

IIpomexyTouHas arrecTanus (3K3aMeH) 18




2.1 O0bem yyeOHOro npeaMera M BUAbI y4eOHoil pa6oTbl (13MeHeHus ot (01.09.25)

Bux yueOHoO# paGoThI Oovem 6
yacax

O0beMm o00pa3oBaTeIbHOM NP OrPaMMBbI NIPeAMeTa 232

B T.4.

OcHoBHoe cogepsxanune’ 186

TEOPETHUUECKOE O0yUCHHE 82

MPAKTUYECKUE 3aHSITHS 104

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
(conep:kaHue NPUKJIATHOT 0 MOLYJISA) 2

BT. 4.:

TCOPCTHYICCKOC 06yquHe

MMPAKTHYCCKUC 3aHATHUA

WHauBuay ajbHbBIA POEKT (0a/nem)™™ HET
CamocTosiTe/IbHAs padoTa 28
IIpomexyrounas arrecrauusi (3K3ameH) * 18

! OcHOBHOE coziepKaHWEe BKJIFOYAET COJepIKaTeNbHble JIMHUM 10 yuyeOHOoMy mpeamery «buomorus» (6a30Bblit
ypoBeHb) @ezepanbHOM 00pa30BaTENFHON MPOrpaMMbl CpPEIHEr0 OOIIero 00pa3oBaHMsS, YTBEPKICHHOM
npuka3oM MunucTepcTBa mpocserieHus Poccuiickoit @eneparmu ot 18 mast 2023 r. N 371 (B penakuun [Iprkasa
Mumnnpocsemenns Poccun ot 9 okrsopst 2024 r. N 704).

[IpohecCHOHATEHO  OPHEHTHPOBAHHOE COJCPKAHME MOXKET ObITh pACIpeNe]eH0 [0  pasjenaM  (TemMam) WM
CKOHIIEHTPUPOBAHO B pazjene [Ipuknannoi Moaymsb.

3<DopMa HpOMe)i(yTO‘IHOI)'I aTrTeCTaud U KOJIMYCCTBO 4aCOB, OTBOAUMBIX Ha €€ MPOBCACHUC, PCIIIAMCHTUPYIOTCA y‘le6HI>IM
mwtadom OIT CTIO.



2.2. TeMaTH4eCcKHUii IJIaH U coAepKaHue TUCHUITHHBI

Conep:xxaHue yuedOHOTo MaTepuaia (OCHOBHOE U PO eCcCHOHAIBHO-

HaunmMeHnoBaHue . | O0bem | ®opmMupyembie
OPHEHTHPOBAHHOE), JIA0OPATOPHBbIE M NPAKTHYECKHUE 3AHATHUS, IPUKJIATHOM
pa3aesioB U TeM YacoB | KOMIIETEHIIHH
MOAYJIb (IIPH HATHYHH)
1 2 3 4

OcHogenoe cooepircanue

Pa3nen 1. [ToBTOpenune 22

Kypca MaTeMaTUKH

OCHOBHOM IIKOJIbI

Tema 1.1 Conepxanue yueOHOro MaTepuaa

Llens u 3agaun Llens 1 3a1aun MaTEMaTUKH TTPU OCBOCHHUH CIICIIUATILHOCTH.

MaTEeMaTUKH MIPU
ba3oBbie 3HaHMS U yMEHUS 110 MaTEMaTUKeE B TPOPECCHOHAIBHON U B

OCBOCHUH CIEIIMAIbHOCTH. . y pod OK 01, OK 02, OK
MTOBCEAHEBHOM 1ESITEIIbHOCTH.

Yucia ¥ BEIYHUCIEHNASA A A 03, OK 04, OK 05,
JlelicTBUS HAJ MOJOKUTEIHHBIMHU U OTPUIIATEIHLHBIMH YUCIAMH, C OK 06, [IK 1.1.
OOBIKHOBEHHBIMH U JCCATHYHBIMU JPOOSIMU.
JeiicTBuUs O cTenEeHIMH, (OPMYIIBI COKPAIIEHHOTO YMHOXEHUS
KomMOunupoBaHHOe 3aHATHE 5

Tema 1.2

IIpoLieHTHBIE BEIYUCIICHHUS.
YpaBHEHUS U HEPABEHCTBA

Conepxanue yueOHOro MaTepuaa

ITpocThie MpOoIeHTHI, pa3HbIe CITOCOOBI MX BhIUKUCIICHUS. JIMHEHHBIE,
KBaJIpaTHbIE, APOOHO-THMHEHHBIC YPAaBHEHUS U HEPABEHCTBA




KomOunupoBaHHoe 3aHsTHE 4
[IpakTHYECKOE 3aHATHE 3
Tema 1.3.
[IporieHTHBIE BEIYHCICHUS
B IIpodeCCHOHATIBbHBIX [IpocTbie u cinoxHBIE TPOLEHTHI. [IpoIeHTHBIE BRIYUCICHHS B
3a/1auax poQeCCHOHANIBHBIX 3a/1a4ax
[IpakTuueckoe 3aHsATHE 2
Tema 1.4 Conepxanue yueOHOro MaTepuaa
Pemienue 3agau. Bxonnoii | Beruucnenus u npeodpa3oBanus. Y paBHEHHS U HEpaBeHCTBaA. [ 'eoMeTpus Ha
KOHTPOJIb MIJIOCKOCTH
KomOuHnpoBanHoe 3aHATHE 4
[TpakTHuyeckoe 3aHaTHE 2
Kontponpnas pabora 2
Paznen 2 [Ipsimbie u 42

IVIOCKOCTH B
NPOCTPAHCTBE.
KoopanHaTtsl 1 BeKTOPBI
B IIPOCTPAHCTBE

Tema 2.1. OcHOBHBIE
TIOHSTHS CTEPEOMETPHH.

Conepkanue yaeOHOT0 MaTepuaia

Hpe}]MeT CTCPpCOMCTPUH. OCHOBHBIC TOHITH S (TO‘IKa, IpsiMasd, IJI0CKOCTb,
HpOCTpaHCTBO). OCHOBHBIC aKCHOMEI CTCPpCOMETPUHN. HepeceKannmeca,

OK 01, OK 03,

OK 04, OK 07




Pacnonoxxenue npsiMbIx U
IJIOCKOCTEN

[apaJuleNIbHBIE U CKPEIIMUBAIOIIMECS MIPSAMBIE. YTOJI MEXAY PSIMBbIMU B
npoctpaHcTBe. [lepnenaukynsspHoCcTh NpsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE

burypsr

KomOuHUpOBaHHOE 3aHATHE

IIpakTuyeckoe 3aHsATHE

Conepxanue yaeOHOr 0 MaTepraa

[TapamtensHble npsamas u IIocKkocTs. Onpenenenue. [Ipusnak. CoiicTaa.
[Tapannensusie mockoctu. Onpenenenue. [Ipusnak. CpoiicTaa.

Terpasap u ero anementsl. [lapannenenunesn u ero aneMmeHTsl. CBOWCTBA
IIPOTUBONOJIOKHBIX T'PAaHEN U AuaroHajiel napamuienenunena. [locrpoenne
OCHOBHBIX CEUEHUI

KomOuHHUpOBaHHOE 3aHATHE

HpaKTI/I‘ICCKOC 3aHATHC

Tema 2.3.
[lepneHAUKYISAPHOCTH
IPSIMBIX, IPIMOU U
IJIOCKOCTH, TIIIOCKOCTEH

Conepxanue yaeOHOr 0 MaTepraa

[Tepnenaukynspusie npsmeie. [lapasienbHbie MpsSMble, MEPIEHANKYISPHBIE K
wiockocTu. [Tpu3Hak neprneHaAnKyIIpHOCTH IPSIMOI U MIIOCKOCTH

Kom6unupoBanHoe 3anstue

Conepxanue yueOHOro MaTepuaa




Tewma 2.4. [Tepnenaukysip
1 HakjoHHas. Teopema o
TpeX MepHeHIuKyIsIpax

[Ieprieniukynsp u HakIoOHHasA. Teopema o TpexX NepueHIuKyJsipax. YToi
MEXIY IPSAMOM U IIIOCKOCTHIO.

Vron MCXKAY IJIIOCKOCTAMM. HepHeHHI/IKy.]'ISIpHBIe IIJIOCKOCTH.

Paccrosinus B MMPOCTPAHCTBC

Kom6unupoBannoe 3ansrue

HpaKTI/I‘I €CKOC 3aHATHUC

Tewma 2.5. Koopaunatsl u
BEKTOPHI B TPOCTPAHCTBE

Cozaeprkanue yueOHOr 0 MaTepraa

JlexapToBbI KOOPIMHATHI B IpocTpaHCcTBE. BekTopsl B mpoctpaHcTBe. CroxxeHue
Y BBIYMTAHHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha yucio. CkaiasipHoe
npousBereHu e BEKTOpoB. IIpocTeiimume 3anaun B KOOpAUHATax

KoMOuHupoBaHHOE 3aHATHE

Tema 2.6. [Ipsamsbie u
IUIOCKOCTH B
IPAKTUYECKHX 3a/la4ax

B3auMHoe pacnosiokeHue npsAMbIX B IpocTpaHcTBe. [lapaienbHOCTh IPsAMON U
IJIOCKOCTH, NApAJLIEIBbHOCTD INIOCKOCTEH, IEPIEHANKYISIPHOCTD INIOCKOCTEH.
Pacnonokenue npsiMbIX U IJIOCKOCTEN B OKPY’KaroIeM MUpe (IIPUPO/IE,
apXUTEKTYype, TeXHUKE). Perienrne npakTHKO-OpHUEHTH POBAHHBIX 33124

[IpakTrueckoe 3aHsITHE

Tema 2.7 Pemenue 3agad.
[IpsiMbI€ 1 MITOCKOCTH,

Conepkanue yaeOHOT0 MaTepuaia

Pacnionoxenune npsMbIX 1 MIIOCKOCTEN B pocTpaHcTBe. [lepnenanKynsipHOCTb U
MapajyIeIbHOCTh MPSIMBIX U IUIOCKOCTEN. J{eKapTOBBI KOOPAUHATHI B




KOOPJMHATHI U BEKTOPHI B
MIPOCTPAHCTBE

npoctpaHcTBe. BekTopsl B ipocTpaHcTBe. Cl0KeHUE U BBIYMUTAHUE BEKTOPOB.
YMHOXk€EHHE BEKTOpa Ha uncyo. KoopanHaTel BEKTOpa

KomOuHUpOBaHHOE 3aHATHE

HpaKTI/ILI C€CKOC 3aHATHUC

KonTtponsnas pabota

Pa3nen 3. OcHoBbI
TPUTOHOMETPHH.
Tpuronomerpuieckue
Gynxuun

28

Conepxanue yueOHOro MaTepraa

Pannannas mepa yria. [IoBopoT TOUKHM BOKpYT Hadasia KOOpJAUHAT.
Omnpenenenue cuHyca, KOCHHYcCa, TAHT€HCA U KOTaHTeHca. 3HaKU CHHYcCa,
KOCHHYCa, TAHT€HCA U KOTAHT'€HCAa M0 YETBEPTAM. 3aBUCUMOCTh MEXTY
CUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT'€HCOM OJHOT'O U TOr'O XK€ yria

KOM6I/IHI/IpOBaHHOG 3aHATHUC

IIpakTdeckoe 3aHsATHE

Conepxanue yueOHOro MaTepuaa

Tpuronomerpuueckue ToxaecTBa. [IpeoOpa3zoBanus mpoCcTEHIINX
TPUTOHOMETPUUECKHUX BbIpakeHU. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC
YTJIOB 0L U - O

KomOuHHMpOBaHHOE 3aHATHE

OK 01, OK 02, OK
03, OK 04, OK 05




[IpakTnueckoe 3aHsATHE

Tema 3.3 Conepxanue yueOHOro MaTeprana

TpuronomeTpuieckue OO6nacTp ompeneneHus ¥ MHOXKECTBO 3HAUCHUN TPUTOHOMETPHUECKUX (DYHKITHIA.
(GYHKIIMH, UX CBOMCTBA U YETHOCTD, HEUETHOCTD, IEPUOAMYHOCTD TPUTOHOMETPUUYECKUX (PYHKIIUH.
rpaduku CaoiicTBa u rpaduku QyHKIUN Y = COS X, Y = SIiN X, Y =tg X, y = ctg X. Cxarue u

pacTskeHue rpauKoB TPUT OHOMETPHUUECKUX (DYHKLIUH.

[IpeobpazoBanue rpaguKoB TPUTOHOMETPUYECKUX (QYHKIIHM

KOM6I/IHI/IpOBaHHOG 3aHATHC

[IpakTnueckoe 3aHsATHE

Tewma 3.4 O6paTHbIe Conepxanue yueOHOr o MaTepuaa

TPUTOHOMETPUYECKHE

byHKITHH Ob6patHble TpuronoMerpuueckue pynkuuu. Mx coiictsa u rpaduxmu.
KomOuunpoBanHoe 3aHATHE
[TpakTUyeckoe 3aHATHE

Tema 3.5 ConepxaHue yaeOHOr 0 MaTepHrasa

Tpuronomerpruueckue

yDABHEHWS i HEPABEHCTBA VYpaBHeHUE cos X = a. YpaBHEHHE sin X = a. YpaBHEHUE tg X = a, ctg X = a.
HIEHHE TPUTOHOMETPUUECKUX YPABHEHUM OCHOBHBIX TUIIOB: IPOCTEHIIIN
Pemenue OHOME ecK aBHE OCHO 0 ocre e
TPUTOHOMETPUUECKHE YPAaBHEHUS, CBOASIIMECS K KBaJAPATHBIM., pEIIacMble

Pa3I0)KCHUEM Ha MHOXKXHUTEIN, OAHOPOAHBIC.

[Ipocrelime TPUrOHOMETPUYECKH € HEPABEHCTBA

KomOuHHMpOBaHHOE 3aHATHE




[IpakTnueckoe 3aHsATHE

Tema 3.6 Pemrenue 3anad.
OCHOBBI TPUTOHOMETPUH.
Tpuronomerpuueckue

byHKIIUN

Conepxanue yueOHOro MaTeprana

[TpeoOpazoBaHue TPUTOHOMETPUIECCKIX BhIpaKeHHid. Pemenne
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHUEM
CBOMCTB ()yHKIIHIA

KOM6I/IHI/IpOBaHHOG 3aHATHC

KonrpossHas pabora 2
Pa3nen 4. IlponsBoanas 35
U NepBoodpa3Hasn
Gynxuun
Tema 4.1 ITonarue Coneprkanue yueOHOro MaTtepuaia
IpOU3BOAHON. DOPMYIIBI U
npasma [Tpupamenue aprymenra. [Ipupamenue GyHKun. 3a1a4u, TPUBOISIINE K
T deperIHpoBaHHs MOHATHUIO POU3BOAHON. OnpeneneHne Npon3BoJHON. AJITOPUTM OTBICKaHUS
npou3BoaHor. @opmyisl 1uddepennupoanus. [pasuna nudpdepenunpopanus OK 01, OK 03, OK
04, OK 06, OK 07
KomOunnpoBaHHoe 3aHsTHE 4
[TpakTHueckoe 3aHsATHE 2

Tema 4.2 Ilonsitue o
HENpPEepbIBHOCTH PYHKIIHH.
Meton nHTEpBaIOB

Conepxanue yueOHOro MaTepuaa

[Tonstue HenpeprbiBHOW GyHKIMH. CBOIicTBA HENpepbiBHON QyHKIHNH. CBA3H
MEX]Ty HEPEPBIBHOCTHIO U AU HEpeHITUPYEMOCThIO (PYHKIIHH B TOUKE.
AJTOpPUTM pellieHus] HEPABEHCTB METO/IOM UHTEPBAJIOB




Kom6unupoBanHoe 3anstue

Tema 4.3

I'eomerpuueckuii u
bu3nYecKuil CMBICT
MPOU3BOJHOMN

Conepxanue yueOHOro MaTeprana

['eomeTprudeckuidl CMBICI TPOU3BOIHON (DYHKIIUU — YTIOBOH KOA(PPHUIIUEHT
KacaTelbHOM K rpaduKy QyHKIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaQuKy
GyHKIUHU. AJTTOPUTM COCTaBJIEHUS! YPaBHEHUS KacaTelbHOU K rpaduky

bynkun y=f(x)

KOM6I/IHI/IpOBaHHOG 3aHATHC

IIpakTdeckoe 3aHsATHE

Tema 4.4 MOHOTOHHOCTh
¢ynkuuu. Touku
IKCTpEMyMa

Conepxanue yueOHOro MaTepuaa

Bospactanue u yObiBaHME (YHKIIHH, COOTBETCTBHE BO3pPACTAHUS U YOBIBAHUS
(GyHKIMM 3HAKY TPOU3BOIHON. 3aa4d Ha MAKCHUMYM U MHHUMYM. AJITOPUTM
ucclieZIoBaHus (DYHKIIUU U TOCTPOCHHUS e rpaduKa ¢ TOMOIIBIO ITPOU3BOTHON

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.5 UccnenoBanue
(GYHKIMA U TOCTPOCHUE
rpadukoB

Conepxanue yaeOHOr 0 MaTepraa

HccnenoBanne GyHKIIMM HA MOHOTOHHOCTD M IOCTPOEHHE TPaprKOB

Kom6unupoBannoe 3ansrue

[IpakTrueckoe 3aHsITHE

Tema 4.6 Haubomnb1iee u
HAaUMEHbIIEE 3HAYCHU S

byHKIIUH

CozeprkaHue yueOHOr 0 MaTepuaa

Haxoxnenne HanOoIbIIero ¥ HAaMMEHbBIIIEero 3HaUeHH (QYHKIUH, TOCTpOeHNE
rpaMKOB C HCIIOTH30BAHUEM allllapaTta MaTeMaTHYECKOTO aHaIIn3a




Kom6unupoBanHoe 3anstue

[IpakTHueckoe 3aHsTHE

Tema 4.7 HaxoxaeHue
ONTUMAJILHOTO pe3yJibTaTa
C TIOMOIIIBIO TPOU3BOTHOM
B ITPAKTUYECKUX 3a]a4ax

Haumensiiee u Haubosnb1iee 3Ha4€HUE QYHKLIUU

IIpakTndeckoe 3aHsATHE

Tema 4.8 IlepooOpa3znast
¢ynkuuu. [TpaBuna
HAXOXKICHHS
MEePBOOOPA3HBIX

Coneprxkanue yueOHOr0 MaTepuaia

O3HaKOMJICHHUE C TOHATUEM UHTErpaja u nepBoodpasnoit st Gynkiwu y=F(X).
Pemenue 3ama4 Ha CBSA3b MEPBOOOPA3HON M €€ MTPOU3BOIHOM, BEIYMCICHHE
nepBooOpa3Hoii 1t nanHou pyHkuu. Tabnuma GopMy UIst HAXOXKACHUS
nepBooOpa3HbIX. M3yueHue mpaBuia BEIYHCICHUS IEPBOOOpa3HOIMA

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.9 ITnomans
KPUBOJIMHENHON
Tpanenuu. ®opmyia
Hrrorona — JleitOHuna

Copepxanue yaeOHOr 0 MaTepraa

3aiauu, NIpUBOSAILME K IIOHATUIO ONPEAEIEHHOT0 HHTErpaja — O BHIYMCICHUN
IJIOIAAU KPUBOJIMHEWHOM Tpanenuu. [IoHaTHe onpene€HHOro HHTerpala.
['eomerpuueckuii 1 GU3NIECKU CMBICII ONPEACICHHOr0 HHTErpaia. @opmya
Hrrotona — JleiiOnua.

Pemenue 3a1a4 Ha NpUMEHEHUE HHTETPaIa JUIsl BBIYUCICHHUS (PU3UY SCKUX
BEJIMYHH U IUIOIAIEN

KoMOuHupoBaHHOE 3aHATHE




[IpakTnueckoe 3aHsATHE

Tema 4.10 Pentenue 3aau.

IIpoussonHas u
nepBooOpazHas GyHKIUH.

Conepxanue yueOHOro MaTeprana

®opmynsl 1 npaBuia nuddepennupoanud. Mcecaenqopanne GpyHKIuii
MIOMOIIBIO TPOU3BOIHOM. Hanbosnbiiee n HanMeHbIIee 3HaYeHUsT PYHKIIUH.

Brruucnenue nepoo6paznoii. [Ipumenenne neppoodpa3Hon

Kom6unupoBannoe 3ansrue

KonrpossHas pabora 2

Paznen 5. 28

MHOrorpaHHMKH H T€J1a

BpalleHus

Tewma 5.1 Ilpusma, Coneprkanue yueOHOro Marepuaia

napasuiesenumnes, Kyo, OK 01, OK 04,

[TUPAMIIA 1 HX CEUeHHA ITpusma (HakJIOHHas, psAMas, paBuiIbHas) U e€ anemeHTsl. [lapamienenunen. OK 06. OK 07
CoiicTBa npsiMoyroJbHoro napamienenunena. Ky6. [Tupamuna u e€ snemeHTsI. ’
[TpaBuibHas nupamuia
KoMOuHupoBaHHOE 3aHATHE 5

Tema 5.2 IlpaBusibHbIC
MHOTOI'PaHHUKH B )KM3HU

Cozaeprkanue yueOHOr 0 Matepraa

[Tno1maae MOBEpXHOCTH MHOTOI'paHHUKOB. [IpocTeiimme koMOuHauu
MHOTOT'paHHHUKOB. BrruncieHue 3J1eMeHTOB MPOCTPAaHCTBEHHBIX huryp (péopa,
JIuaroHany, yrisl). [IpaBunbHbIe MHOTOrpaHHUKU




Kom6unupoBanHoe 3anstue

Tema 5.3

[umueap, KoHyC, map u
UX CEYEHUs

[wmaaap, koHyc, cdepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO KPYTOBOT'O
LWIMHIpPA, TPIMOro Kpyroporo konyca. M3o0paxenue tei BpalleHus Ha
miockocTy. IlpeacraBnenue 06 yceuéHHOM KoHyce. CeueHus KoHyca
(mapaJiesIbHOE OCHOBAHMIO U MPOXOSIIEE YEPE3 BEPUIMHY), CEUCHUs] LIUIUHAPA
(mapaJuieNbHO U NEPIIEHIUKYIIAPHO OCH), CEYEeHHUAX 1apa. Pa3BépTka nunmHapa
U KOHYca

[IpakTrueckoe 3aHsITHE

Tema 5.4 O6BbeMbI 1
TJIOIIAIA TTOBEPXHOCTEN
Te

CozaeprkaHue yueOHOr 0 MaTepraa

O6bvemM npsMoyrosibHOTO napajienenunena. Oobem kydoa. O0beMbI TPSIMOiA
npu3Mbl U nuiauHapa. OObeMbl mupaMuIs! 1 KoHyca. O0beM mapa

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 5.5 IIpumepsnl
cUMMeTpuil B npodeccun

[ToHsTHE O CUMMETPHH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBas, 3€PKAJIbHAS).

O06o01eHe npencTaBiIeHHI O MPaBUIIBHBIX MHOTOT paHHUKAX (TeTpa’ap, KyoO,
OKTasIp, A0AEKAd P, UKOCAIP).

[Tpumepsl cummeTpuii B mpodeccuun

IIpakTyeckoe 3aHATHE




Tema 5.6 Pemienue 3aaay.
MHoOrorpaHHUKH U TeJa

Cozmeprkanue yueOHOr 0 MaTepraa

O0BeMEBI 1 IIomaan MOBEPXHOCTU MHOTI'OI'PAaHHHUKOB U TCJI BpalllCHU A

BpalleHUs
KoMOunupoBanHoe 3aHATHE 2
KonTtponbsHas padora 2
Pa3nen 6. CteneHu u 33
KopHu. CTenenHas,
NnoKa3arejibHas U
Jorapupmuyeckas
Gynxuun
Tema 6.1 Crenennas Conepkanue yueOHOT0 MaTepuaia
byHKIMS, ee CBOMCTBA. —
[TpeoGpa3oBanue I[ToHsATHE KOPHS N-0if CTENeHH U3 AeiicTBUTENbHOr0 uncia. Dynkimu y = "/x
BBIPAKCHUI C KOPHAMHU N- | UX cBoiicTBa U rpaduku. CBoiicTBa KOpHS n-oi creneHu. [IpeodbpazoBanue
i UppaloHaJIbHBIX BEIPAKEHU N OK 01, 0K 02, OK
Oli cTeneHu
03, OK 05, OK 07,
KomOuHupoBaHHoe 3aHsTHE K 1.1.
[IpakTuueckoe 3aHsATHE 6
Tema 6.2 CpolicTBa Coneprkanue yueOHOro Marepuaia
CTENEHU C palli OHAIbHBIM
U 1eliCTBUTENBHBIM [TonsATHE cTENEHN C palluOHAIBLHBIM NoKa3aTeneM. CTeneHHble QyHKIUU, UX
OKA3aTEISMMI CBOMCTBA U rpaduxu
KomOunupoBaHHoe 3aHsTHE 3

Conepxanue yaeOHOr o MaTepraa




Tema 6.3 Pemenne
HppaIIMOHAIBHBIX
YPaBHEHUH

PaBHOCHIIBHOCTE HPPALIMOHAJIBHBIX YPaBHEHNUN. METObI UX pELICHUs

KoMOuHupoBaHHOE 3aHATHE

Tewma 6.4 IlokazaTenpHas
¢byHK1MS, ee CBOWCTBA.
IToxazaTtennHBIC
YpaBHEHHS U HEPABEHCTBA

Conepxanue yueOHOr 0 MaTepraa

Crenens ¢ IMPpOXU3BOJIbHBIM JEeUCTBUTEIIbHBIM OKa3aTEJIeM. Onpez[eneHI/Ie
MOoKa3aTeabHOM q)YHKHI/II/I U €€ CBOMCTBA. 3HAKOMCTBO C MMPUMCHCHUEM
MMoKa3aTeabHOM Q)yHKI_II/II/I Pemenue mokaszaTeabHBIX ypaBHeHI/Iﬁ METOAOM
YpaBHUBAaHHUA HOKaSaTeﬂeﬁ, METOA0M BBEJCHUS HOBOM nepeMeHHoﬁ,
q)YHKLII/IOHaJ'ILHO'Fpa(i)I/I‘leCKI/IM MeToA0M. Pemenue mokas3aTeabHbIX HCPABCHCTB

KoMOuHupoBaHHOE 3aHATHE

Tema 6.5 Jlorapudm
ynciaa. CBoiicTBa

CozaeprkaHue yueOHOr 0 MaTepraa

Jlorapudwm uncna. CpoiictBa norapudmon. Onepanus JorapudMupOBaHHS

norapudmos

KomOuHUpOBaHHOE 3aHATHE
Tema 6.6 ConepxaHue yaeOHOr 0 MaTeprasa
Jlorapupmuueckas

(GyHKLHS, €e CBOWCTBA.
Jlorapugpmuueckue
YpPaBHEHUsI, HEPABEHCTBA

Jlorapudmunueckas ¢pyHkius u ee coiicta. [lonstue norapudpmuyeckoro
ypaBHeHHs1. Onepaius NOTeHUUpOoBaHUsA. Tpy OCHOBHBIX METO/A PELLIECHUs
norapu(pMUYECKUX ypaBHEHHUI: (QYHKIIMOHAIBLHO-TpayecKuii, METO
MOTCHIIMPOBAHMS, METOJI BBEJICHUSI HOBOU IepeMeHHoM. Jlorapupmudeckue
HEpaBEHCTBA

KoMOuHupoBaHHOE 3aHATHE

[IpakTnueckoe 3aHsATHE




Tewma 6.7 Jlorapumel B
MPUPOJIE ¥ TEXHHUKE

[Tpumenenue norapudma. Jlorapudmudeckas crimpanb B mpupoje. Ee
MaTeEMaTHUYECKHUE CBOMCTBA

[TpakTUyeckoe 3aHATHE 5
Tema 6.8 Pemenue 3amay. ConepxaHue yaeOHOr 0 MaTepraa
CremnenHas,
OKA3ATEIbHAS 1 Crenennasi, mokaszaTesbHas 1 Jorapudmudeckas QyHkun. Perenve ypaBHeHU
norapumuieckas KoMOuHupoBaHHOE 3aHATHE
byHKIIUH
Konrposnsnas pabora 2
Paznen 7. JiemeHTHI 26
TeOPHUHU BEPOSITHOCTE 1
MaTeMaTH4YeCKOl
CTATHCTUKH
Tema 7.1 CoObiTHE, Coneprkanue yueOHOro Marepuaa
BEPOSTHOCTH COOBITHSL. OK 02, OK 03, OK
CIOXEHHE H YMHOKEHHE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TE€OopeMBbl O BEPOATHOCTH CyMMBI 05, TTK 1.1,
BepOATHOCTEH coOBITHH. Y CIIOBHAsI BEPOSITHOCTh. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHS.
Teopembl 0 BEpOSTHOCTH MPOU3BEACHUS COOBITHIA
KomOunupoBaHHoe 3aHsTHE 6




Tema 7.2 BeposiTHOCTb B

OTHOcUTEeNbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTAaTHCTHUECKOE

npogeccuoHaIbHBIX orpeseneHne BepoITHOCTH. O1leHKa BEpOSITHOCTU COOBITHS
3a1a4gax
[TpakTHuyeckoe 3aHaTHE 6
Tewma 7.3 JluckpeTtHas Coneprkanue yueOHOro Marepuaia
Ccly4yalHasl BEJIMYMHA,
3AKOH €€ PACTIPEIIEIICHHS Bunel ciydaiinbix BeauuuH. OnpeneneHue AMCKPETHON ClIy4aiiHON BEIUYUHBIL.
3aKoH paclpeneneHus IUCKPEeTHON cily4aiiHol BennuuHbl. Ee uncioBsle
XapaKTePUCTUKU
KomMOunupoBaHHOe 3aHATHE 6
Tema 7.4 3agaun Conepxanue yueOHOro Marepuaia
MaTEeMaTH4ECKOU
CTATHCTHKIL [TepBuuHas 06pabOTKa CTATUCTUYECKUX JAHHBIX. UM CIIOBBIE XapaKTEPUCTUKH
(cpennee apudmernueckoe, Menuana, pazmax, nucrepceus). Padota ¢
Tabmuamu, rpagukamu, JuarpaMmMamMmu
KomOuHupoBaHHoe 3aHsTHE 6
Tema 7.5 DnemeHTHI Bunet coObITHii, BepoaTHOCTh cOObITHH. CllOKeHHEe U YMHOKEHHE
TEOPHUH BEPOATHOCTEN U BEpOSTHOCTEN. JIMCKpeTHAs CilydailHasl BEJIMYHMHA, 3aKOH €€ PaCIIPECICHHUS.
MaTEMAaTHYECKOU 3agaun MaTeMaTUYECKON CTATUCTUKH.
CTaTUCTUKH
KonrposbHas padora 2
IIpome:xyTounas arrectauus (JK3aMeH) 18
Bcero: 232




2.2. TemaTu4ecKuii VIaH U cojiep:kaHue yueOHoro npeamera (u3menenus ot 01.09.25)

Conep:xanue y4eGHOro MaTepuaia (0CHOBHOE U MPO(ecCHOHATBHO-
HaunmeHoBaHue pa3aesioB . Oo0bem | ®opmupyembie
OPHEHTHPOBAHHOE), IA00PATOPHbIE U NPAKTHYECKH e 3aHATHS, TPUKJIATHOI
U TeM yacos KOMIIeTeHIIUH
MOYJIb (IIPY HAJIUYHH)

1 2 3 4

Ocnosnoe cooepicanue

Pasnen 1. IloBTopenue 14
Kypca MaTeMATHKH
OCHOBHOW IIKOJIBI

Tema 1.1 Conepxanue yd4eOHOTO mMarepuaia

Henp u 3amaun Henp u 3a1aun MaTEMaTUKU NIPU OCBOEHUM CHELUAIBHOCTH.
MaTEMaTUKH MpU .
bazoBble 3HaHMA M YMEHHS 1O MaTeMaTHKE B NPOPECCHOHAILHOW M B
OCBOEHMH CIIELIUATBHOCTH.

[TOBCETHEBHOM EATEIBHOCTH. OK 01, OK 02, OK
03, OK 04, OK 05,

OK 06, IIK 1.1

Yucna ¥ BEIYUCICHUS

ﬂeﬁCTBI/Iﬂ Haa  IOJIOXHUTCIbHBIMAU n OTpHUIATCILHBIMHA quciamMu, C

OOBIKHOBEHHBIMH 1 JACCATUYHBIMH )IpO6$IMI/I.

JleiicTBust co cremeHsaMu, (GOpPMyIIbI COKpPAIIEHHOTO YMHOXKCHHUS

KomOuHMpoBaHHOE 3aHATHE 1

Tema 1.2 Conepkanue y4eOHOTO Marepuaia

[TponienTHBIE BBIUUCICHUA. | [IpocThie MPOLEHTHI, pa3Hble CIIOCOOBI UX BhIUMCIeHUs. JINHElHbIe, KBaJpaTHBIE,
VpaBHEHUS U HEPABEHCTBA | IPOOHO-IMHEHHbIC YpPAaBHEHUS M HEPAaBEHCTBA

Kom6uHnpoBanHoe 3aHATHE 2




HpaKTI/I‘leCKOG 3aHATHEC

Tema 1.3.

[IporieHTHBIE BBIYUCICHUS
B MPO(eCCHOHATHHBIX

HpOCTBIe H CJIOXXHBIC ITPOLUCHTHI. HpOLICHTHBIe BBIYUCJIICHUS B

3a7a4ax npodeccuoHaIbHBIX 3aJadax
[IpakTryeckoe 3aHsATHE 2
Tema 1.4 Conepxanue yuyeOHOTO MaTepHasa
Pemenue 3amau. Bxognoi Brruncnenust u npeoOpa3oBaHus. YpaBHEHUS W HepaBeHCTBA. [ 'eomeTpus Ha
KOHTPOJIb MJI0CKOCTH
Kom6uHupoBanHoe 3aHsTHE 2
[IpakTyeckoe 3aHsTHE 2
KonrposnbHas padora 2
Pasnen 2 Ilpsamble u 38

IUIOCKOCTH B
NPOCTPAHCTBeE.
KoopauHaTtsl 1 BeKTOPHI
B MPOCTPAHCTBE

Tema 2.1.
OHATHS

OcHOBHBIE
CTEpEOMETPHH.
Pacnionoxxenve mnpaMbIX U
IIOCKOCTEH

Conepxanue y4eOHOTO MaTepHana

Hpe,Z[MCT CTCPCOMCTPHUU. OCHOBHBIE TTOHATHSA (TO‘{Ka, npsmasi, IJI0CKOCTb,

HpOCTpElHCTBO) . OCHOBHBIE AKCHOMBI CTCPCOMCTPUHU. HCpCCCKaIO muecH,

napajulebHble U CKPEILHUBAIOIINECS MPsMBIE. YTOJ MEXY IPSIMBIMU B

OK 01, OK 03,

OK 04, OK 07




npoctpancTse. [lepnenankynsapHOCTb IpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE
¢burypst

KomOuHupoBanHoe 3aHsiTie

HpaKTI/IquKOC 3aHATHC

Tewma 2.2. ITapannensHble
IUIOCKOCTU. TeTpasnp u ero
QIIEMEHTHI.

Conepxanue y4eOHOTO MaTepHaa

[TapannensHbie mpsMas u TwiockocTs. Onpenenenue. [Ipusznak. CBoticTsa.
ITapannensubie mwiockoctu. Onpenenenue. [Ipusznak. CpoiicTBa.

Terpasagp u ero »snemeHTsl. [lapamnenenunen u ero »saemeHThl. CBOWCTBA

IMPOTUBOIIOJIOKHBIX rpaHeﬁ n HHaFOHaﬂeﬁ HnapaJuICJICIumIcaa. HOCTpOGHI/Ie

OCHOBHBIX CEYECHHUH

KOM6I/IHI/IpOBaHHOC 3aHATHC

HpaKTI/IquKOC 3aHATHC

Tema 2.3.
[lepnieHAMKYIAPHOCTH
MPSAMBIX, MPSMOU 51

IUIOCKOCTH, TJIOCKOCTEH

Coneprxanue y4eOHOTO MaTepHaa

HepHeHI[I/IKyJ'IHpHBIe IpsAMBIC. HapaﬂﬂeﬂBHBIe IpsAMBIC, TMNCPHCHAUKYISPHBIC K

wiockocTh. [Ipu3HaK NEepHeHIuKYISIPHOCTH NPSIMOM U IUIOCKOCTH

KomMOuHupoBaHHOE 3aHATHE

Tema 2.4. TlepneHaukymsp
u HakjIoHHas. Teopema o
TpeX NEPHEHANKYIIAPAX

Conepskanue yuyeOHOTO MaTepuana

[lepnengukynsp um HakiaoHHas. Teopema O TpexX NEPHEHAUKYIApax. YTroi
MEXy MPSIMON U IIIOCKOCTBIO.

Yron MCKAY IIIOCKOCTAMM. HepHeHZ[I/IKy.]'IHpHBIC IIJIOCKOCTH.




PaccrosiHusa B nmpocTpaHcTBe

KomOuHMpoBaHHOE 3aHATHE

IIpakTHueckoe 3aHATHE

Tema 2.5. KoopnuHaTel u
BEKTOPHI B MPOCTPAHCTBE

Conepxanue yuyeOHOTO MaTepuana

JlexapToBbI KOOpJMHATHI B MpocTpaHcTBe. BekTopel B mpoctpaHcTBe. CiokeHue

U BBIYMTAHUE BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. CkanspHoe

npousBeqeHne BeKTOpoB. [Ipocrelne 3amadym B KOOpAWHATAX

KOM6I/IHI/IpOBaHHOC 3aHATHEC

Tema 2.6. Ilpsamele u
IUIOCKOCTU B

MPAaKTUYCCKUX 3agadax

Bzaumuoe pacnonoxxkeHue OpsIMbIX B TpocTpaHcTBe. llapamnenbHOCTh HpsiMON U
TIIIOCKOCTEH.

(mpupoze,

IUIOCKOCTH, MapauleNbHOCTh  IUIOCKOCTEH, NepHeHIUKYIIPHOCTh

Pacnonoxenue IpsMBIX U IUIOCKOCTEH B OKpyXaromemM MHUpe

apXUTEKTYype, TEXHUKe). Penienne npakTMKO-OpUEHTUPOBAHHBIX 3a]a4

HpaKTI/I‘ICCKOG 3aHATHC

Tema 2.7 Peuienue 3ajmad.
[IpsMble ®  IUIOCKOCTH,
KOOPJIUHATHI W BEKTOPHI B

MIPOCTPAHCTBE

Conepxanue y4eOHOTO MaTepHaa

Pacnonoxenue MPSAMBIX U ILUIOCKOCTEH B IPpOCTPAaHCTBC. HepHeHI[I/IKy.HHpHOCTB )41

napajjiCJIbHOCTb  HIPAMBIX H ILUIOCKOCTEHA. HCKapTOBBI KOOpAWHATBI B

npocTtpaHcTBe. BekTopsl B npoctpancTBe. Cl0kKEHHE U BBIYMTAHUE BEKTOPOB.
YMHOK€eHHE BeKTOpa Ha yuciao. KoopauHaTel BeKTOpa

KomOuHMpoBaHHOE 3aHATHE




HpaKTI/I‘-ICCKoe 3aHATHC

KourposbHas pabora 2
Paznen 3. OcHoBBI 28
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
bynxuum
Tema 3.1 Bpamarensnog Conepxanue ydyeOHOro MaTepuana
TIBIKCHUE
Pangnannas wmepa yria. I[loBOpoT TOYKM BOKPYr Hadajla KOOPJWHAT.
Ompenenenue cruHyca, KOCHHYCa, TaHT€HCAa M KOTAaHT€HCAa. 3HAKW CHHYcCa,
KOCHHYCa, TaHT€HCa W KOTaHT€HCa IO YETBEPTAM. 3aBUCHUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJHOTO M TOTO e yriia
OK 01, OK 02, OK
KoMOnHupOoBaHHOE 3aHATHE 2 03, OK 04, OK 05
[pakTuveckoe 3aHsATHE 4
Tema 3.2. [IIpeoOpazoBanus Conepxanue ydeOHOro MaTepuaa
MIPOCTEUIINX
TPUTOHOMCTPHUYICCKHUX Tpuronomerpuyeckue TOXJACCTBA. [TpeobpazoBanus MPOCTEUIITNX
BEIPAKCHIN TPUTOHOMETPUYECKUX BbIpakeHU. CHHYC, KOCHMHYC, TaHI€HC U KOTaHI€HC
VIJIOB O U - O
KomMOuHupoBaHHOE 3aHATHE 2
[IpakTuyeckoe 3aHsATHE 2
Tema 3.3 Copepxanue yueGHOrO marepuasa




Tpuronomerpuueckue OOnacTp oOmpeAeNeHHss ¥ MHOXECTBO 3HAYCHHH TPUTOHOMETPUYECKHUX (YHKIIHH.
¢byHKIMM, WX cBoiictBa M | UETHOCTH, HEYETHOCTH, MEPUOAUYHOCTh TPUTOHOMETPUUCCKHUX (YHKIIHN.

rpaduku CaoiictBa U rpaduku GyHKIHH Y = COS X, Y = Sin X, Yy =tg X, y = ctg x. Cxxarue u
pacTsbkeHHe rpaKOB TPUTOHOMETPHYESCKUX (PYHKIIUIL.

[IpeoOpazoBanue rpagukoB TPUTOHOMETPUUECKHX (PYHKLIUN

KOM6I/IHI/IpOBaHHOC 3aHATHE

IIpakTrueckoe 3aHATHE

Tema 3.4 O6patHbie Conepxanue yueGHOro marepuasia

TPUTOHOMETPUYECKHUE

byHKimm OO0patHble TpuUroHOMEeTpUYeckue GyHKIMH. VX cBoiicTBa W rpaduku.
KomOuHupoBaHHOE 3aHATHE
[IpakTuyeckoe 3aHsaTHE

Tema 3.5 Copepxanue yueGHOro marepuaia

Tpuronomerpuyeckue

yYPABHEHHS 1 HEPABEHCTBA VYpaBHeHne cos X = a. YpaBHEHHE sin X = a. YpaBHEHHeE tg X = a, ctg X = a.
PemeHne TpUrOHOMETPHUYECKUX YPAaBHEHHH OCHOBHBIX THIIOB: IIPOCTEHINNE
TPUTOHOMETPUYECKUE YPABHEHHMSA, CBOAAIIMECS K KBaJAPATHBIM., PEIIaeMBbIe

Pa3JI0KCHUEM Ha MHOXXHTECIIU, O THOPOJIHBIC.

IIpocreliline TPUTOHOMETPUYECKHE HEPABEHCTBA

KomOuHupoBaHHOE 3aHATHE

HpaKTI/I‘leCKOC 3aHATHEC

Copepxanue yyeGHOro marepuaia




Tema 3.6 Pemienue 3amad.

[IpeobpazoBanue TPUTOHOMETPHUYECKUX BBIPAYKEHUH. Pemenue

OCHOBBI ~ TPUTOHOMETPUU. | TPUTOHOMETPUUECKUX YPAaBHEHHH M HEPAaBEHCTB B TOM YHCJIE C HUCIIOJIb30BAHUEM
Tpuronomerpudeckue CBOMCTB (DyHKITHIT
GyHKIMH
Kom6uHupoBanHoe 3aHsTHE
KonrposnbHas padora 2
Pasznen 4. IlpousBoanas 33
" nepBooopasHasi
bynkuun
Tema 4.1 [Tonstue | Conepxanue ydeOHOTO MaTepuaia
npouszBogHON. DopMyIBl U
npasma [Mpupamenue aprymenra. Ilpupamenue ¢yHKIMHA. 3agayd, OPUBOAALINE K
b depeHnmpoBams HNOHATHUIO TPOU3BOAHOM. OnpenerneHue NPOU3BOAHON. AJNTOPUTM OTBICKAHMS
npou3BogHON. Popmynsl muddepenurpoBanus. [Ipasuna nuddepenppoanus
KomOuHupoBanHoe 3aHsiTie 4
OK 01, OK 03, OK
[IpakTuyeckoe 3aHsTHE 2
04, OK 06, OK 07
Tema 4.2 Tlonsatue o | ConmepkaHue yueOHOro marepuaia
HENPEpPBIBHOCTH  (PYHKIIUU.
IlonsiTve HenpepbIBHON k. CBOWCTBAa HENpepbIBHON kuuu. CBsi3b
Meto uHTEpBaIOB pep pyHKn pep pyHKn
MEXIy HENpPEephIBHOCTRI0O W U depeHmpyeMoCcThi0 (YHKIIMH B TOYKE.
AJITOPUTM peIIeHUs] HEPaBEHCTB METOIOM HHTEPBAJIOB
KomOuHupoBaHHoOe 3aHATHE 3

Tema 4.3

Conepxanue y4eOHOTO MaTepHana

I'eomeTpryeckmii CMBICT MPOU3BOAHON (YHKIUU — YIIIOBOW KOA(PQPUIUEHT
KacaTeJlbHON K rpaduky QyHKIUM B TOUYKEe. YpaBHEHUE KacaTelbHOW K TpaduKy




I'eomeTpuueckuii u
¢bu3nUecKuil CMBICTT
MPOU3BOIHOM

(GyHKIMKM. AJNTOPUTM COCTaBJICHHS ypaBHEHHs KacaTelbHOW K Tpaduky
dysxmn y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATHC

[IpakTuyeckoe 3aHsATHE

Tema 4.4 MOHOTOHHOCTH
dhyHKIIAH. Touku
JKCTpeMyMa

Conepxkanue yuyeOHOTO MaTepuana

Bospacranne n yObiBaHWe (QYHKIIMH, COOTBETCTBHE BO3pPACTaHUS W yOBIBAaHUS
(GYHKIMM 3HAKy HPOW3BOMHOM. 3aJadd HA MakCUMyM W MHHUMYM. AJTOPHTM
uccienoBanus QYHKIUU M TIOCTPOCHUS ee rpaduKa ¢ IOMOIIBI0 MPOU3BOIHON

KomOuHupoBaHHOE 3aHATHE

Tema 4.5 UccnenoBanue
(GyHKIMH U HOCTpOEeHue
rpaguKoB

Coneprxanue y4eOHOro MaTepHana

HccnenoBanne GpyHKIMM HA MOHOTOHHOCTh M IOCTpPOEHHE TpaduKoB

KomOunupoBannoe 3aHsiTHe

IIpakTHaeckoe 3aHATHE

Tema 4.6 HauOonwmiee u
HanMeHbIIIEe 3HAYEHUS

dhyHKIIHA

Conepxanue yuyeOHOTO MaTepuana

Haxoxxnenne HamOoONbIIEro W HAWMMEHBIIETO 3HAYCHWH (YHKIMHA, ITOCTPOCHHE
rpadMKOB C HCIIOJIb30BAaHWEM arapaTa MaTeMaTHYeCKOro aHalIHu3a

KomOunMpoBanHoe 3aHsATHE

HpaKTI/I‘leCKOG 3aHATHEC

Tema 4.7 Haxoxnaenue
ONTHUMAJILHOTO pe3yibTaTa




C MOMOIIBIO MPOU3BOIHOU

B IMPAKTUYCCKUX 3aavdax

Haumensiiee u HanOombIiiee 3HaueHHE (PyHKIMU

HpaKTI/I‘{CCKOG 3aHATHC

Tema 4.8 IlepBoobOpa3nas
(GyHKIMH. IIpaBuna
HaXOXKJICHUS
MepBOOOPA3HBIX

Conepxkanue yuyeOHOTO MaTepuana

O3HakOMIICHHE C MOHSATHEM MHTerpaia u nepoodOpasznoit st ¢pyukiuu Y=F(X).
Pemenne 3amay Ha CBsA3b MEPBOOOpA3HOW W €€ MPOHU3BOIHON, BBHIYMCIICHHE
nepBooOpa3Hoi Uit AaHHOW (QyHkumMu. Tabnauma Gopmyn A HaXOXKIECHUS
nepBooOpa3HbIX. M3ydeHre MpaBwiia BBIYMCICHUS TMEPBOOOpa3HOM

KomOunMpoBanHoE 3aHATHE

Tema 4.9 Ilnowane
KPUBOJIMHEWHOMN
Tpaneiuu. dopmyna
Herotona — Jlelibanma

Coneprxanue y4eOHOTO MaTepuana

3ajauy, NPUBOASAIIME K IOHATHIO OIPENEICHHONO WHTErpajga — O BBIUYUCICHHUU
IUIOIIAM KpUBOJMHEWHON Tpaneuuu. Ilomdarue omnpenenéHHoro uHTrerpania.
I'eomerprueckuil ¥ (QuU3MYECKUil CMBICH ONpeAerIeHHOro wuHTerpaina. Popmyinal
Herorona — JleitOHuna.

Pemienne 3amay Ha TpUMEHEHWE WHTErpayia Uil BBIYUCICHUS (U3UYECKUX
BEJIMYHH U ITUIOIIaACH

KomOuHupoBaHHOE 3aHATHE

IIpakTrueckoe 3aHATHE

Tema 4.10 Pemenune 3anau.
IIponsBoanas u
nepBooOpazHas PyHKIHH.

Conepxanue y4eOHOTO MaTepHana

@opmynsl u mpaBuna guddepeHunponanus. MccnepoBanue GyHKIMHA ¢
HOMOIIBIO Mpon3BoAHON. Hanbomnbiee 1 HaumeHblee 3HaUYeHUs (yHKIMM.

Brruncnenne nepBooOpazHoii. [Ipumenerne nepBooOpasHoOit




KOM6I/IHI/IpOBaHHOC 3aHATHEC

KourposbHast pabora 2
Pazgen 5. 18
MHoOrorpaHHuKM H TeJia
BpalleHust
Tema 5.1 [Mpusma, | Comeprkanue yueGHOro marepuaia
napasienenunes, KyO,
[Ipusma (HakiOHHas, mpsiMasi, mMpaBwibHAas) M e€ aieMeHThl. [lapamienenumnen.
MUpaMUa U UX CEYCHUS
CpoiictBa mpsiMoyronpHoro mnapamienenunena. Ky6. Ilupamupa u €€ 37IeMEHTHI.
[IpaBuibHas nupaMuga
OK 01, OK 04,
KomOunupoBannoe 3aHsiTHe 2
OK 06, OK 07
Tema 5.2 IlpaBunsubie | ComepkaHue yueOHOTO Marepuaia
MHOTOTPAHHUKH B KU3HU
[Tnomanp MOBEPXHOCTH MHOTOTPaHHHUKOB. [Ipocreitmne KOMOHMHALUU
MHOTOTPaHHUKOB. BbIUKClIeHHE 3J€MEHTOB MpPOCTPAHCTBEHHBIX Quryp (pedpa,
JaroHanu, yrisl). [IpaBuibHbIE MHOTOTPAHHUKH
KomOuHupoBanHoe 3aHATHE 2

Tema 5.3

Hunusaap, KoHyC, mWap u
UX CEYCHHUs

Hwinaap, konyc, cdepa u map. OCHOBHBIE CBOMCTBA NPSIMOIO KpPyroBOI'O
IWINHIpPA, OPSMOro KpyroBoro KoHyca. M3o0pakeHue Tes BpalleHUs Ha
mwiockocty. IlpencraBnenue o6 yceuéHHoM konyce. CeueHus KOHyca
(mapanenabHOE OCHOBAaHUIO U MPOXOAALIEE YEpPE3 BEPILUHY), CEUCHUS LMIMHIpPA




(mapanenbHO U MEpIeHANKYISIPHO OCH), CeueHHsX mapa. Pa3BéprTka umnmHapa

U KOHyca
IMpakTuveckoe 3aHsATHE 4
Tema 5.4 OObembl U Copepxanue yueGHOro marepuasna
IUIOINAAN [TOBEPXHOCTEH
eI O6beM mpsiMoyrosbHOTO mapauienenmmnena. OoOvem kyba. OOBEeMBI TPAMOH
npu3Mbel U unuHIpa. O0beMbl mupamMuasl U KoHyca. O6bem miapa
KomOunMpoBanHoE 3aHsATHE 2
Tema 5.5 ITpumepst
cCUMMeTpHuil B ipodeccuut
[ToHsiTHE O CUMMETpPUU B MPOCTPAHCTBE (LEHTpaJIbHAs, OCEBasl, 3epKaIbHAas).
OO6oO0mmenne mpeacTaBIeHn O NPAaBWIBHBIX MHOTOTPaHHUKAx (TeTpasap, Kyo,
OKTasp, TOJEKadIp, HKOCAIP).
[Tpumepsl cummerpuii B mpodeccun
[IpakTdeckoe 3aHATHE 4
Tema 5.6 Pemenue 3anmau. | Conmepikanue ydueOHOro marepuaia
MHororpaHHuKM W Tena
BpAIICHHs OObeMbl U MIIOLIaIU TTOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BpaIlleHUs
KoMOnHupoBaHHOE 3aHATHE 2
KourposbHas pabora 2
Pasgen 6. Ctenenu u 33

KOpPHMU. CTel'leHHaﬂ,
NnmoxkasartejibHass 1




JorapupMudeckas
bynxuun

Tema 6.1 CrenenHas
¢yHKIMS, ee  CBOMCTBA.
[IpeoOpazoBanue
BBIPAKECHUM C KOPHAMH n-
Ol1 CTENeHN

Coneprxanue y4eOHOTO MaTepHana

ITonsiTue KOpHA N-0¥ CTENEHU U3 EUCTBUTENbHOTO uncia. OyHKIUKN y = "Vx
ux cBoiictBa u rpaduku. CpoiicTBa KOpHs N-0if cremenu. I[IpeoOGpa3oBanue
HPPAMOHATIBHBIX BEIPAKEHUM

KoMmOunMpoBaHnHOE 3aHATHE

IIpakTrueckoe 3aHATHE

Tema 6.2 CaoiicTBa

CTCIICHU C pallMOHAJIbHBIM

Conepxanue y4eOHOro MaTepuana

IlonsaTue cremenu c pairOHAJIbHBIM IMOKA3aTCJICM. CrenecHHEBIC q)YHKIlI/II/I, ux

" IEUCTBUTEIILHBIM
TOKa3aTeISIMK CBOMCTBa U rpauku
Kom6unupoBanHoe 3aHsiTue
Tema 6.3 Pemenne | Comepkanne yueOHOTO Marepuaia
MppanoOHAIBHBIX
ypaBHEHHit PaBHOCMIIBHOCTD MPpAMOHATIBHBIX YpaBHEHHH. MeToabl WX pelieHus

KomOunMpoBaHnHoe 3aHsATHE

Tema 6.4 IlokazarenpHas
¢GyHKLUS, ee CBOMCTBA.
IloxazareapHbIe

YpaBHEHHUS U HEPABEHCTBA

Conepxanue y4eOHOrO MaTepHaa

Crenenb C INpPOU3BOJIBHBIM JCHCTBUTEIBHBIM IIOKasateneM. OmnpenencHue
MOKa3aTeNIbHOW (YHKIMM UM €€ CBOWCTBAa. 3HAKOMCTBO C TNPHUMEHEHHEM
nokasarenbHON (yHKIMU. Pemenne moka3aTenbHBIX YpaBHEHUH METOIOM
YpaBHMBAHUs  [IOKa3aTejeil, METOJOM  BBEICHUS HOBOM  IIEPEMEHHOM,
(yHKIIMOHANBHO-TpapMUECKUM METOJ0M. PelleHne noka3aTeabHbIX HEPaBEHCTB

OK 01, OK 02, OK
03, OK 05, OK 07,
K 1.1




KomOunupoBannoe 3aHsiTie

Tema 6.5 Jlorapupm Copepxanue y4eGHOro marepuaina

YHUCIIA. CaoiicTBa

TTorapudMOoB Jlorapudm uucna. CpoiictBa norapupmo. Onepanusi jgorapupMUpoOBaHUs
KomOuHMpoBaHHOE 3aHATHE

Tema 6.6 Copepxanue ydeGHOro marepuasa

Jlorapudpmuueckas

(GyHKIMSI, ee CBOWCTBA.
Jlorapudmudeckre
YpaBHEHMs, HEPABEHCTBA

Jlorapudmuyeckass ¢yHKIMS W ee cBoiictBa. [loHsATHE JOTapUMHUECKOTO

ypaBHeHus. Onepauuss NOTEHIUPOBaHMWsS. TpuU OCHOBHBIX METOJA PpELICHUS]
JorapupMUIECKUX YpaBHEHM: (byHKIMOHAIBHO-TPadUIECKUH, METO/|
NOTCHIMPOBAaHMSA, METOJ BBEJCHUS HOBOM mepeMeHHOH. Jlorapupmmueckue
HEpaBEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHC

IIpakTHaeckoe 3aHATHE

Tema 6.7 Jlorapudgmsl B

IPUPOJE U TEXHUKE
[Ipumenenne norapupma. Jlorapupmuueckas cmnupans B npupoge. Ee
MaTeMaTH4YEeCKHE CBOICTBa
IIpakTrueckoe 3aHATHE

Tema 6.8 Pemenue 3amau. Copepxanue yueOHOrO marepuasia

Cremnennas,

OKA3aTehHAS g | CrelieHHasi, mokasaTenbHas U jgorapummdeckas QyHkuud. PemieHne ypaBHCHHI

rapupMugecKas
TorapuMITIecKa KomOnHupoBaHHOE 3aHATHE
GyHKIIH

KonrtponbHas pabota




Pazgen 7. DiieMeHTHI 22
TEOPUM BEPOSATHOCTEN W

MaTeMaTH4YeCKOM

CTATHCTHKH

Tema 7.1 Cobpite, | Conmepkanue yueOHOTO MaTepuaa

BEPOSTHOCTH COOBITHS.

CnoxxeHne W yYMHOXEHUE
BEPOSATHOCTEN

CoBMeCTHbIE U HECOBMECTHbIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI
COOBITUH. Y CIIOBHAsI BEPOSITHOCTh. 3aBUCHMbIE M HE3aBUCUMBIE COOBITHS.
TeopeMbl 0 BEpOATHOCTH NMPOU3BENCHUS COOBITHIA

KomOuHupoBaHHOE 3aHATHE 4
Tema 7.2 BeposTHOCTh B
po¢ecCHOHATBHBIX
3a/1auax =
OtHOcuTeNnbHAs YacTOoTa COOBITHS, CBOWCTBO €€ ycTOMUMBOCTH. CTaTHCTHYECKOE
ompeseneHne BepoATHOCTH. OIeHKa BEPOSTHOCTH COOBITHS
[IpakTuyeckoe 3aHsTHE 6
Tema 7.3 [uckpernas | ComepkaHue ydeOHOTO Marepuaia
Cly4yalHas BEJINYHHA,
3KOH €€ PACTIPEEICHHs Bunel ciydaiineix BenuuuH. OmnpeneneHue JUCKPETHOM Cly4daiiHON BEIWYMHBI.
3aKkoH pacrpejienieHus] AUCKPETHOW Ciy4dailHOW Benu4uHbl. Ee umcnoBbie
XapaKTEPUCTHKH
KomOuHupoBaHHoe 3aHATHE 5

Copepxanue yyeGHOro marepuaia

OK 02, OK 03, OK
05, 1K 1.1




Tema 7.4 3amaun

HCpBI/I‘IHaﬂ 06p3.60TKa CTaTUCTUYCCKUX IOaHHBIX. YucaoBsle XapaKTCPUCTHKHU

MaTeMaTU4YeCKON (cpemnee apudmeTHyeckoe, MeaMaHa, pasMmax, aucnepcus). Pabora ¢
CTaTUCTHKH. Tabnauuamu, rpaguKamMu, 1uarpaMMaMu
KombOunupoBanHoe 3aHsTHE 5
Tema 7.5 DOmnements! | Bugpl coObiTHii, BeposATHOCTh coOObITHI. CloXeHne W  yMHOXEHHUE
TEOPUU BEPOSATHOCTEW W | BEPOSTHOCTEW. J[MCKpeTHas cCiy4aliHas BEJIMYMHA, 3aKOH €€ pacIpeiciICHHUS.
MaTeMaTU4eCKOU 3aaun MaTEMaTHYECKOM CTaTUCTUKH.
CTaTUCTHKH
Kontponbnas pabota 2
CamocrosiTeabnas pagora | [loaroroeka k KOHTPOJIBEHOH paboTe MO CIIEIYIOMIAM TEMaM: 28 OK 01, OK 02, OK 04, IIK
«Pacnonio)keHue MmpsiMbIX M IUIOCKOCTEW B MpocTpaHcTBe. llepneHauKyasspHOCTh U 11
MapajlyIeIbHOCTh MPSIMBIX U IJIOCKOCTEW,
«Bpruncnenus u npeoOpazoBaHus. Y paBHEHUS U HEPABEHCTBAY,
«TpuroHomeTpuuecKkue TOXKIECTBAY,
«YpaBHEeHHsT BHIAa COS X = a, sin X = a, tg x = a, ctg X = a. Pemenue
TPUTOHOMETPUUYECKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeiine
TPUTOHOMETPUUYECKHE YPABHEHUS, CBOJSIIMECS K KBaJApPaTHbIM., pellaeMble
pa3yIoKEHUEM Ha MHOXKHUTENH, OJHOPOIHBIE)
«OmnpeneneHue NPOU3BOAHONW. ANTOPUTM OTBICKAHUS TNPOU3BOMHON. DopMyibl
muddepennmpoBanus. [IpaBuna quddepeHnnpoBaHus
«ITnomanp MMOBEPXHOCTH MHOTOIPaHHHKOB. Brruncnenue 3JIEMEHTOB
NPOCTPAaHCTBEHHBIX  ¢uryp  (pé€Opa,  amaroHamu,  yriael).  [IpaBuibHBIE
MHOTOTPAHHUKH»
«CreneHp € NpPOU3BOJBHBIM  JIEWCTBUTENBbHBIM IOKazareiaeMm. OrmnpezneneHue
NOKa3aTelnbHOM (YHKIMM H €€ CBOWCTBAa. 3HAKOMCTBO C IPHUMEHEHHEM
nmokazaTelibHOW  ¢GyHKIWMU. PelleHne moOKa3aTeNbHBIX YpPaBHEHWH  METOJIOM
ypaBHMBaHUsl  IIOKa3zarejied,  METOJOM  BBEICHUSI  HOBOW  IIEPEMEHHOH,
(yHKIMOHANBHO-TPAPHUECKIM METOIOM.)
«Bunpl cimywaiibix BenuuuH. OnpeneneHue TUCKPETHON CIydallHOW BEJIMYHHBI.
3aKOH  pacmpelesieHus JUCKPETHOM  ciaydailHOM BenuuuHbl. Ee  4duncioBble
XapaKTEPUCTUKHU»
IIpomexyrounasi arrectanus (IK3aMeH) 18

Bcero:

232




3. YCJIOBUA PEAJIMBAIIUU TPOI'PAMMBI YYEBHOT'O

INPEJMETA
3.1. MarepuajbHO-TEXHHYECKOe o0ecriedyeHue YueOHOro nmpeamMera
«MaremaTuka
Ilepeyensn
HauMenosanme HanmenoBanue HanmenoBanue OCHaIIEHHOCTH HIEH3HORHOTO
y4eOHOro crennaabHbIX crennagIbHbIX
CHenuaJbHOCTH, . ., MPOrpaMMHOI0
Kon | HampassieHust fipexvera B TOMEIIEHIH TIOMEIILEHHH 1 obecrieyeHnsl.
AT OTOBKH COOTBETCTBUHU W nmoMemenui momemenuii P eKBH3NTHL
€ Y4eOHBIM AJIS CAMOCTOSITETbHOM AJIS CAMOCTOSITETbHOI
JIAHOM padoThI pa6oTsl TOATBEPAIAIONIEro
AOKYMEHTA
1. KaOuner marematukn | Cneuuaju3upoBaHHAs OTtcyTcTBYET
440014, Ilen3enckas Me0eJIb: CTOJI
obnacts, r. [lensa, IpernoaaBares, CTy
yi1. boranugeckas, HpenogaBaTens, CTONbI
. 30; ay/IMTOPHBIE IByXMECTHbIE,
ayautopus 3382 JIOCKa ayAUTOpHAsA, CKAMBbHI
n3 JICIL
OdbopynoBanue,
TeXHHYeCKHE CPeIcTBa
00y4YeHHs] 1 MaTepHAJIbI,
YYHMTBIBAIOILHE
TpeGoBaHuUs
MEKTYHAPOIHBIX
CTaHAAPTOB:
WHTEPaKTHUBHAs JIOCKa;
TUTaKaThl: IPaBUIIa
MaTemarika nmuddepeHrpoBaHus 1
TaOJIUIIA TTPOU3BOTHBIX
OCHOBHBIX 3JIEMEHTAPHBIX
byHKIMI; TabIHMLA
UHTETPaioB; TabIuIa
3HaueHUH QyHKINU i
Jlamtaca gl = = ;
Tabnuia 3HaYeHUH
WUHTErpAITbHON (HYHKIIMN
Jlamutaca d(x) =
— N
I 0 ; rpadukH
byHKIMH: y = eX, y = logax,
y = arctgx; mopTpeTHI
YYEHBIX MaTEMaTHKOB,;
MIPOM3BOHAS U €
IIpUMEHEHHE.
2. Yueonan aynuropust Cnenmnanu3upoBaHHas KOMILTEKT
AJIS IPOBeE/IeHUsI Medenb: MapThl, CTOI JINIIEH3HOHHOT 0
3aHATHH BCeX BHIOB, ayIUTOPHBIN, CTYII, NPOrpaMMHOI0
NMpeayCcMOTPEeHHBIX TpuOyHa, mKad, JOCKH. ol0ecnieyeHus:
o0pa3oBaTeJbHOI OO0opynosanue, IJIAKAaTHI.
NPOrpamMMmoii, B TOM TeXHHYECKUE CPeICTBA * MS Windows 10
YHcIIe TPYNNOBBIX U 00y4eHHUs] 1 MaTepHAIIbI, (9879093834, 2020);
Maremarnka HHIHBHIYAJIbHBIX YYHUTHIBAKOIIHE » MS Office 2019
KOHCYJIbTAIUI, TpedoBaHusI (9879093834, 2020);
TEeKYLIero KOHTPOJIA U | MEKAYHAPOIHBIX  CIIC
MPOMeKy TOYHOI cranaapros, Habop «KoncynprantlInrocy
aTTecTalnu JeMOHCTPALMOHHOI 0 («/loroBop 00
440014, Ilen3enckas o0opynoBaHus MH(POPMaMOHHON
obnacTs, T. Ilensa, yi. (cTanMoOHAPHBIN): nojzepxke» ot 03
Borannueckas, n. 30; MIPOEKTOP, EPCOHATBHBIIN Mmas 2018 roga




aymutopus 5101

KOMIIBIOTEp, KOJIOHKH,
9KpaH

(GeccpouHnstit)).

Maremaruka

Ka6uner ynpasjeHus
TPAHCIOPTHBIM
CpPeIcTBOM H
0e30macHOCTH
ABMKEHUS

KaOuner npasui
0e3onmacHocTH
JAOPOKHOTO IBUKEHUSI
440014, Tlen3enckas
obunacrts, r. Ilensa,

yi1. borannueckas,

1. 30;

aynutopus 4117

CrienuajJu3upoBaHHAS
Me0esIb: CTOJIBI
y4eHHYeCKHue, CKaMbH, CTOI
MpenoJaBaTeNbCKUi, JOCKa,
CTYJ JKECTKHM.
OdopynoBanue,
TeXHHYeCKHE CPeICTBA
00y4eHHUs] 1 MaTepHAIIbI,
YUYUTHIBAIOIINE
TpeOoBaHUSA
MEKIYHAPOAHBIX
CTaHJAPTOB: AIIapaTHO-
MIPOTPaMMHBIH KOMITIEKC
TECTUPOBAHUS U Pa3BUTHUS
MICUXO(U3NOIOTHIECKUX
kagect Bogurens (AIIK),
JIETCKOE YAEPKHUBaIoIIee
YCTPOWCTBO, THOKOE
CBSI3YIOIIIEE 3BEHO
(6ykcHpOBOUYHBIN TPOC),
TATOBO-CLEITHOE
YCTPOMCTBO, TEIEBU30D,
MarHuTHas J0CKa co
CXEMOU HACEIEHHOIO
IIYHKTa, OCHOBBI
3aKOHOJIATEIhCTBA B chepe
JOPOYKHOTO JIBFKEHHS,
ncUx0(U3UOIOTHUECKIES
OCHOBBI JIEATEINEHOCTH
BOJUTESI, OCHOBBI
YIIpaBICHUS
TPAHCIIOPTHBIMH
CpelCTBaMu, YCTPOICTBO U
TEXHIYECKOE
0o0CITy)KUBaHHE
TPaHCTIOPTHBIX CPEICTB
kareropuu «B» kax
O0OBEKTOB YINPaBIEHUA,
Opranu3anys u
BBITIOJIHEHHUE TPY30BBIX
MIepEeBO30K aBTOMOOHUIIEHBIM
TPAHCIIOPTOM, OpraHHU3ALUS
U BBIIIOJIHEHUE
MACCAXUPCKHUX MEPEBO30OK
aBTOMOOMIIHHBIM
TPAHCIIOPTOM,
UH(POPMAIMOHHBIE
MaTepHallbl, HarJIsHbIe
cpencTBa o0y4eHuUs IO
MaTeMaTHuKe.




3.1.

«MaremaTuka» (n3menenust ot 01.09.25)

MarepuajibHO-TeXHUYECKOe o0ecriedyeHue Y4eOHOro nmpeamera

Ilepeyennb
HanMenoBanme HaumenoBanue HaunmenoBanue OcHaLeHHOCTH THICH3HORHOTO
y4eGHOro crnenuaJbHbIX crnenuaJbHbIX
cnenuaJbHOCTH, . . MPOrpaMMHOI0
Kon HanpaBJIeHUs fpeavera b TOMEILICHIH TOMEIIIEHITH 1 obecnieyeHms.
— COOTBETCTBUHU W momemenuii momemennii O—
€ y4eGHbIM AJISI CAMOCTOSATEIHLHOI AJISL CAMOCTOSATENLHOI
TVIAHOM padoTsI padoThI TOATBEPHAAIOMLETO
JOKYMEHTA
1. KaoOuner matematuku | Cnenuanu3upoBaHHAs OtcyTcTBYET
440014, Ilen3enckas MedesIb: CTOJ
obnacts, r. [len3a, NpernogaBartens, CTyI
yi1. boranndeckas, MperoaBaTens, CTOJbI
1. 30; ayTUTOPHBIE ABYXMECTHBIE,
ayautopus 3382 JIOCKa ayAUTOpHAs, CKaMbU
u3 JICIL
O6opynoBanue,
TEXHUYECKHE CPEeICTBA
00y4eHHUs] 1 MaTepHAJIBI,
YYHUTBHIBAKOIIME
TpeOoBaHUSA
MEKTYHAPOIHBIX
CTaH/IAPTOB:
MHTEpaKTUBHAS JOCKa;
IUTAKaThI: IpaBHiIa
MaTeMaika nmuddepeHIpOBaHU 1
TabIUIIA TPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX
byHKIWM; TabIHMIA
HWHTETPaNoB; Ta0IMIa
3HAYCHUH PYHKIIIU i
JHamnaca # = =2 :
Talbnua 3HaYeHU N
HHTErpaIbHON (QyHKIMH
Jlanaca ®d(x) =
1o 2
=ef ?at, rpaduxu
byHKLUi: y = ex, y = logax,
y = arctgX; MOpTPETHI
Y4YEHBIX MaTeMAaTHKOB;
IPOU3BOJIHAS U €¢
[pUMEHEHHE.
YueGHas ayauropust Crienuaju3upoBaHHAs Kommiext
AJ1S1 IPOBeAeHNUs Medesb: apThl, CTOJ JIMLEH3HOHHOT0
3aHATHII BCceX BUAOB, | ayIUTOPHBIH, CTYI, MPOrpaMMHOI0
npeaycMOTPEeHHBIX TpuOyHa, JOCKH KJIaCCHBIE. | ofecmeueHHs :
o0pa3oBaTeJbHOM Ha6op IIIaKaThI.
NMpOrpamMmoii, B TOM JA€MOHCTPAIMOHHOT 0 * MS Windows 10
YHC/Ie TPYNNOBBIX U o0opynoBaHus (9879093834, 2020);
HHIMBUIYaJTbHBIX (cTauMOHAPHBIN): SKpaH, » MS Office 2019
Maremarika | KOHCYJIbTAIMIA, MPOEKTOP, aKyCTHYECKast (9879093834, 2020).
TeKyIIero KOHTPOJIS M | CUCTEMa, MHKPO(QOH,
MPOMEeKYTOYHOI KaMmepa, IepCOHAIbHBIN
aTTecTanuu KOMITBIOTED.

440014, Ilen3enckas
obunacrts, r. Ilensa,
yi1. botannueckas,
1. 30;

ayzutopus 5103




3.2. UndopmauuonHoe odecrneyeHue y4eGHOro npeamera

OcHoBHas nuTepatypa 1o npeaMery «MareMmaTuka

bammvakos M.U. MaremaTtuka: yueOHUK

UL CTyHI. YUYpeXIeHW cpen. mpod.

obpazoBanusi/M. M. bammakoB.- 5-e¢ uza., crep. -M.: WU3ngarenbckuii HeHTp «AKageMusy,

2018.- 256 ¢c. — 557k3

JlonoHUTENbHAS JIUTEpaTypa M0 IPEAMETY «MaTEMaTUKA»

['yceB B.A. MaremaTuka st npogeccuii U cnenuaibHOCTENH COLMATIbHOAKOHOMHUYECKOTO
npodust: yueObnuk /B.A.I'yceB, C.I'.I'puropseB, C.B.Momrun.- M.: Mzparenbckuii

HeHTp «Axkanemusi», 2017. - 416 ¢ - 6 3k3.

CnpaBouHo-0uOmMorpaduueckue u3aaHus 1Mo npeaMery
«MaremaTuka

No /1 | HammeHnoBauue

YcnoBus joctyna

1 MaremaTtuyeckas sHuukionenus | Hayunas oubnuoreka I[I'AY (u.3. Nel)
1984

2 Hogast Poccuiickas sanukionenus B | Hayunas oubnuoreka [INAY (u.3. Nel)
12-ti Tomax 2003-2015

3 Bonbias poccuiickas | Hayunas 6ubnauorexa III'AY (u.3. Nel)

sHImkIoneaus B 30-tu Tomax 2004-
2017




3.2. UndopmanuonHoe odecnieyeHne yueoOHoro npeamera (m3menenusi ot 01.09.25)

3.2.1. OcHOBHBIE NMEYATHBIC W/WIH 3JIEKTPOHHbIC U31AHUS

1. Kapm, A. I1. Maremartuka: 6a30BbIii YpOBEHb : yueOHOe nocoOue : B 2 yactax / A.
I1. Kapm, A. JI. Bepuep. — Mockaa : [IpocBemenne, 2024 — Yacts 1 — 2024. —
319 c. — ISBN 978-5-09-108510-5. — Tekcr : snexTpoHHsbi // Jlanb :
AJIEKTPOHHO-OMOmoTeunas cucrema. — URL: https://e.lanbook.com/book/408779

2. Kapm, A. I1. MaremaTuka: 0a30Bblil ypoBeHb : yueOHOe rmocodue : B 2 yacTsix / A.
1. Kapm, A. JI. Bepaep. — Mockasa : [IpocBemienue, 2024 — Yacts 2 — 2024. —
255 c. — ISBN 978-5-09-108511-2. — Tekcr : anexkTpoHHbIH // Jlanb :
3JIEKTPOHHO-OnOMoTeunas cucrema. — URL: https://e.lanbook.com/book/408782



https://e.lanbook.com/book/408779
https://e.lanbook.com/book/408782

Tabmuma 1 IlepeueHr  MHPOPMALIMOHHBIX
OCYLIECTBIICHMH 00pa30BaTelIbHOTO MpOIecca,

TEXHOJIOTUH,  HCIOJB3yEMBIX  IIPH
BKJIIOYasi IIEPEYEHb IPOrPaMMHOIO

oOecrnieueHus 1 I/IH(l)OpMaLII/IOHHBIX CIIpaBOYHBIX CUCTEM

Ne Bo3MoxHOCTh AocTyna
n/m (YnaJsieHHOTO JJOCTYIIA)
HanmenoBanne CocTaB u XxapakTepuCcTHKa 0a3bl JaHHBIX,
0a3bl TaHHBIX WHPOPMAITMOHHOHN MPABOBOM CHCTEMBI

1 | DOnekrpoHHas DJeKTpOHHBIE YUeOHbIe, HAyIHbIC 1 Hoctym ¢ mo00ro KOMIbIOTepa
Ooubnmorteka MEPUOUYECKIE U3JJAHUST YHUBEPCHTETA T10 JIOKaJBbHOM CEeTH YHUBEPCUTETA
ITOJIHOTEKCTOBBIX OCHOBHBIM ITPO()eCCHOHATBHBIM no [P-agpecam; ¢ nmmunsix 11K,
JIOKYMEHTOB 00pa3oBaTeNbHBIM IPOTPaMMaM BBICHIETO U MOOMJIBHBIX YCTPOHCTB IO
[lenzenckoro 'AY | cpemHero npogecCHOHALHOTO 00pa30BaHUsl, | KOJJICKTUBHOMY HITH
(https://pgau.ru/stru | peasu3yemMbIM B YHUBEPCHTETE WHUBUYaIBHOMY
kturnye- ayTeHTHU(PUKATOPY
podrazdeleniya/nau (;orun/mapos), uepe3 JludanbIii
chnaya- KaOHMHET; BO3MOXXHOCTh
biblioteka/elektron peTUCTpaIyu IS yIaIeHHOW
naya-biblioteka- pa6oTsi 1o IP.
pgau) -
coOcTBeHHAs
reHepanus

2 | DIeKTpOHHBIN O0nem 3ammceii — Ooee 28,3 ThIC. JocTym cBoOOMHBIN ¢ JHOO60TO
KaTajuor Hay4HOH KOMITbIOTEPA JIOKAIBHON CEeTH
OubMoTeKN yauBepcutera 1o [P-anpecam; ¢
[Tenzenckoro 'AY nuyHbIX TTK, MOOHIBEHBIX
(https://ebs.pgau.ru/ yCTpOWCTB yepe3 JIndHbIit
Web/Search/Simple KaOMHET; BO3MOYKHOCTB
) — coOcTBeHHas perucTpanuu st yaaleHHOH
reHepanus pabotsl o IP

3 | DIeKTpOHHBIH Komnexuu: Hoctyn cBobonHbI ¢ JH060TO
KaTaJIoT BCEX Hogele mocryrienns KOMITBIOTEPA JIOKAJIBHOM CeTH
BU/IOB TOKyMeHTOB | KuHuru yHuBepcurera no [P-anpecam; ¢
u3 porgos [IHCXb | KypHanst mryHbIx TTK
https://opacg.cnshb. | ABropedepars
ru/wlib/ Crarbu

b «ITMO»

4 | DIeKTpOHHO- - Komrexknus «Enunas npodeccuonaapHas Hoctyn ¢ mr060r0 KoMITproTepa
OubMoTeyHas 0a3a 3HAHWH IS arpapHbIX BY30B- JIOKaJIBHOM CEeTH YHUBEPCUTETA
cucrema NzpatensctBo Jlanp O5C JIAHDY; no IP-anpecam; ¢ muunbix 1K,
W34aTeNIbCTBA - Komnekrms «Exqunast mpodeccruonanbHas MOOHITEHBIX YCTPOMCTB Yepe3
«JIAHBb» 0Oasa 3nanuii M3znarenscrsa Jlaus qsa CITO JInyHbBIA KaOUHET IO

(https://e.lanbook.c
om/) — cTOpoHHsIs

ObC JIAHb»;

- Komnexiust buosnorus — U3garensctBo
MOCKOBCKOI'0 TOCYIapCTBEHHOTO
yausepcutera uM. M.B. Jlomonocosa ObC
JIAHB;

- Kypuans! (6o1ee 950 HazBanuil)

- CereBas 2JIEKTPOHHAST OMOIMOTEKA
arpapHbIX By30B

- KoHcopiinym ceTeBBIX 2JIeKTPOHHBIX

WHIUBUTYaIBHOMY
ayTeHTH(PUKATOPY
(JTOrMH/TIapOIIb); BO3MOKHOCTh
YAAIEHHOW PETUCTPALMH U
paboThI
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OHOIMOTEK

Texnonornyecknii | OTKPHITHIE TaHHBIE Hoctyn cBoOOAHBII
nopTan

Muncenbxo3a http://usmt.mcx.ru/opendata/list.xml

Poccun

(http:/flusmt.mex.ru/

opendata) -

CTOPOHHSAA

DenepanpHas - OdunmanpHas CTaTHCTHKA JocTym cBoOOMHBIH
cimyx0a - [lepernucu u obcenoBaHMs

rocyIapCTBEHHON - [lyOnukanuy, Xxapakrepusyromme

CTaTHCTUKH COIMAITbHO-PKOHOMHYECKOE MOJI0KEHUE

(https://rosstat.gov. | cyowekroB Poccuiickoit deneparnun

ru/) — cTopoHHss

- CrarucTHYECKHE HU3JaHuA

3aKOHOATENBCTBO
Poccun.
OdunmanbHbII
WHTEPHET-TIOPTal
[IPaBOBOM
nHpoOpMaun
(http://pravo.gov.ru
/ips/) - cropoHHsIsI

- UnTerpupoBannsbiii 6aHkK
«3akoHonarenscTBo Poccum»

- CBon 3akoHOB Poccuiickoit Ummepun.
Wznanue B 16-T1 TOMax

- APXHB MEPUOTUIECKUX H3TaHUH

Hoctyn cBoOOAHBIIM

Enuneiii nmopran

- bromxeTHas cucrema

JocTym cBoOOMHBIIH

OromKeTHON - Bromxer

CUCTEMBI - Pernonsr

Poccuiickoit - 'occexrop

denepanyn - Poccus B mupe

DNEeKTPOHHBIN - JlaHHBIE U CEPBUCHI

Oromker

(https:/imvww.budge

t.gov.ru/) —

CTOPOHHSIS

Hanmonansnas CoBpemennas obpa3oBarenbHas miatdopma, | Joctym cBoOOAHBIH
miatdpopma npeIararoiiasi OHJIaiH-Kypehbl 0 6a30BbIM
OTKPBITOI'O JAUCHUIJIMHAM, NU3y4a€MbIM B pOCCHﬁCKHX
00pa3oBaHUs YHUBEPCUTETAX

(https://npoed.ru/ab
out)- cTOpoHHSIs



http://usmt.mcx.ru/opendata/list.xml
https://rosstat.gov.ru/
https://rosstat.gov.ru/
http://pravo.gov.ru/ips
http://pravo.gov.ru/ips
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[Ipo Ukomny py -
OecCIIaTHBIN
LIKOJBHBIA TOPTa
(https://proshkolu.r
u) /- cTOpoHHSIs

[Tpolllkoiy.py — OeCIIIaTHBIA ITKOIBHBIH
mopTai. 3MeCh MOKHO ITOCETUTH TTPEIMETHBIE
KITyOBI yauTEJeH, TOCMOTPETH Ha CBOIO
IIKOJTy U3 KOCMOCA, TT000IIAThCS C THICIYaMHU
IITKOJI, YIUTENIeH U yISHUKOB, TIOTIOHUTD
CBOM 3HaHMS B VICTOUHUKE 3HAHUIA,
pa3MecTuTh BUIIEO, JOKYMEHTHI H
Mpe3eHTalliH, OMyOJINKOBATh
KpaeBeueCcKyo HHPOPMAIIHIO, TOCMOTPETh
Ha KapTy IIKOJI-YYaCTHHUII, CO3/1aTh QOTO-
BHJICO rayiepeu, OJIOTH U YaThl KO,
MTOCMOTPETh CTIMCOK AKTUBHBIX YIaCTHUKOB H
IIKOJI, TIPUCIIAaTh CBOU MaTepHabl Ha
KOHKYPC WA B KITyO.

Hoctyn cBoOOAHBIIM

11

[Topran
HauuonansHoro
(hoHJIa TOATOTOBKH

kaapoB - HOIIK
(https:/Intf.ru/) -

CTOPOHHSIA

Ha moprase npeacraBieHbl pealn30BaHHbIE
H®IIK npoeKTbl, KOTOpbIE OXBATHIBAIOT KaK
00111600 pa30BaTEIBHYIO IIIKOITY, TaK U BCE
YPOBHH TTPOQECCHOHATLHOTO 00pa30BaHUs —
HayvaJbHOE, CPEJTHEE U BBICIIIEE, BKIFOYAs
TIOCJICBY30BCKOE U JIOMOJTHUTEIILHOE
obpazoBanve. B xo/ie X BHITOTHEHUS
pelraeTcs IMUPOKUIl CIEKTp 3a/1a4,
KacarolMXcs KaK CaMOil CHCTEMBI
oOpa3oBanus (coaepxaHue 00pa3oBaHuUs,
METOJINKa 00yUYeHHs, yaeOHOe
KHUTOU3/IaHUE, IPUMEHEHHE HOBBIX
WHPOPMAITMOHHBIX TEXHOJIOTHH,
OpraHU3alMOHHbIC U (PUHAHCOBBIC
MEXaHH3MBI YITpaBJeHus 00pa3oBaTeIbHBIMU
VUPESIKACHUSIMU U Pa3BUTHE MHHOBAIMOHHOMN
UHPPACTPYKTYPBI 00pa30BaTEIbHBIX
YUPEIKACHHH ), TAK U CBSI3U CHCTEMBI
oOpazoBanus ¢ pelHKOM Tpyna. C xomom
BBIMTOJTHEHHU ST ATUX TTPOSKTOB MOXKHO
03HAaKOMHTHCS Ha pacCMaTPUBAEMOM
noprare.

Hoctyn cBoOOAHBIIHI

12

AcconmmnpoBaHHbIE
PETHOHAIEHBIC
OuOIHOTEYHBIC
KOHCOPITMYMBI
APBUKOH
(https://arbicon.ru/)

— CTOPOHHSS

Kpymnaeiimas MeXBe10MCTBEHHAS
MEXpernoHaIbHas OMOIMOTeYHAas CeTh
CTPaHBI, PacIoiararomas MOITHHIM
COBOKYITHBIM WH(OPMAIIMOHHBIM PECYPCOM U
COBPEMEHHBIMU OMOTHOTEYHO-
WH(OPMAITMOHHBIMA CEPBHUCAMH.

Hoctyn cBoOOAHBIIH



https://proshkolu.ru/
https://proshkolu.ru/

13

OUIIC -
®enepanbHoe
rOCyJapCTBEHHOE
Oro[KEeTHOE
yUpeKaAeHHe
®denepanbHbIit
WHCTUTYT
MIPOMBIILITIEHHON
COOCTBEHHOCTH
(https://wwwl.fips.
ru/)- CTopoHHsIsI

- U300peTenus 1 mone3Hble MOACIN

- [IpompbITiieHHBIE 00pa3ITHI

- ToBapHbIe 3HAKH, HANMEHOBAHUS MECT
MPOUCXOXKIEHUS TOBAPOB

- [Iporpammer OBM, BJ]

HopmaTtuBHBIE TOKYMEHTBI

- DJIEKTPOHHBIN KaTaJjor NaTeHTHO-IIPaBOBON
Y HAYYHO-TEXHUUYECKOHN JIMTEPaTyphl

- nTepHeT-HaBUraTop 1o naTeHTHO-
WH(POPMAIMOHHBIM pecypcam

- PedpepatuBHbIil OrOMmIeTEHH 11O
WHTEIUIEKTYaJ IbHONW COOCTBEHHOCTH
(3apyOesxHbIC TTyOIMKAITHIN )

Hoctyn cBoOOHBIIHI

14 | bubnuoreka um. - [lenzenckas anekTpoHHas OHOIMOTEKa Joctyn cBoOOHBIH
M.IO. JlepmonroBa | - WEB-pecypchr
(https://www.libler | - Dnextponnblit katanor [len3eHcKOM
mont.ru/) - obnactHo# 6ubmotexku M. M.IO.
CTOPOHHSIA JlepmonToOBa
- KopriopatuBHas snekrpoHHas Onbimorexa
nyonukanmii o [leH3eHckoM Kpae
- IMuKeBBIi KaTasior
- CBOIHEIH KaTaJIoT
- Karamnor xxypnasos r. [ler3s
- DnexTpoHHas 6bubianoreka (onudpoBaHHbIE
n3nanus [lenszenckoii 06macTHOM
oubmmorexku um. M 1O. JlepmoHTOBA)
- CTpaHHUIIbl ICTOPUH TICH3EHCKOTO Kpast
Hauaja 20 Beka
- Karanor o0s13arenpHOro SK3eMILIsipa
15 | Teppuropuanebii | - CTaTUCTHKA Hoctyn cBoOOAHBIIM
opras - [lepermicu 1 uccenoBaHus
PenepanbHOR - OdurmanbHas CTaTHCTHKA
CITy OBl - MyHuIunanbHasi CraTUCTHKA
TOCyAapCTBEHHON - [ly6mukaruu
CTaTHCTHKH TI0 - DJIEKTPOHHBIC BEPCHHU MyOIMKAIMI
Ilen3enckou CTATHUCTUYECKUX U3TaHUI
obnactu - UndopmanimoHHoO-aHaIUTHYECKHE
(https://58.rosstat.q | marepuabt
ov.ru/) - croponsnsisi | - OdurpansHeie myoymkauu Poccrara
16 | CBomnbrii Karanor | ['ocynapcrBenHas nHGOpMalOHHAS JocTyn cBoOOaHBIH
bubmuorex Poccun | cucrema «CBoaubiii Karanor bubmorek
(https://skbr21.ruf#/ | Poccum»
)- CTOpOHHSISI
17 | Hentp Bubnuorpaduueckas 6a3a TaHHBIX Hoctyn cBoGombH
«JIMBHET»
. co3gana B 2001 r., momoJHsAeTCA
(http:/imvww.nilc.ru/
©KeIHEBHO. TeMaTuka yHUBEpCcallbHas.
skk/)- croponHsis
JlokyMeHTBI, IpeICTaBIeHHBIC B 0a3e,
oxBaTbIBatOT nepuo ¢ 1700 roga no
HACTOSILEE BPEMS.
18 | Poccwuiickas bubmmorpadudeckre 0a3bl JaHHBIX JocTym cBOOOMHBIH
rocyJapCTBeHHas Y naneHHbIe ceTEBbIE PECYPCHI
oubmmorexa Pecypchl B cBOOOAHOM JTOCTYTIE.

(https://www.rsl.ru/
?f=46) - croponHsist



https://www1.fips.ru/
https://www1.fips.ru/
https://www.liblermont.ru/
https://www.liblermont.ru/
https://58.rosstat.gov.ru/
https://58.rosstat.gov.ru/

19 | DnexTpoHHBIH - 'enepanbHblii anpaBUTHBRINA KaTaJor KHUT Hoctyn cBoboaHBIH
KaTaJor Ha pycckoM si3bike (1725-1998)
Poccuiickoit - Karanorn kHUT Ha HHOCTPAHHBIX
HallMOHAJTBHOU (eBpOmECcKuX) S3bIKaX
oubmorexu-PHbB - DIEKTPOHHBIE KOJUIEKIINHA KHUT
(https://primo.nlr.ru
[primo-
explore/search?vid
=07NLR_VU1) -
CTOPOHHSIS
20 | POCMH®OPMATI | DneKTpOHHBIE KOIUU H3IaHHMA Hoctyn cBoOOaHBII
POTEX - HopmaTrBHBIE TOKYMEHTBI,
(https://rosinformag | cnpapounmks, Katanory u ap.
rotech.ru/) - - PacrenuneBoncrso
CTOPOHHA - )KuBoTHOBOACTBO

- ApxuB uznanuit MCX 3a 2019, 2018,
2017, 2016 roasr

[TonHOTEKCTOBBIE aPXHUBBI
MEPUOANYECKUX U3TAHUN:

- ApxuB xypHana «HpopMannoOHHbIH
OrosuteTeHb MUHHCTEPCTBA CEIBCKOTO
xo3stiicTBa P® (2007-2022)

- ApxuB xypHana « TeXHUKa U
obopynoBanue 11s cenay (2008-2021)

- ApxuB pedepaTUBHOTO KypHaa
«VIH)XeHEpPHO-TEXHIYECKOE obecrieuecHre
ATIK» (2002-2017)

OTKpBITBIC OTpacieBble 0a3bl TAHHBIX

e JloxymeHTanbHast 0a3a JJaHHBIX
"MHXEeHEepHO-TEXHUIECKOE
obecreuenue AITK"

o dakrorpaduyeckas 0aza JaHHBIX
"MatmHbl 1 000pyIOBaHKE IS
CEJIbCKOXO351ICTBEHHOT O
MpoM3BO/ICTBA"

e basza JaHHBIX arpOTEXHOJIOTHUI

e ba3za maHHBIX IPOTOKOJIOB
WCIIBITAaHU I CENBCKOXO035HCTBEHHON
TEXHUKA

e ba3za maHHBIX pe3ybTaTOB HAYYHO-
TexXHu4IecKou nesrensHocTH (b1
PHTM) MunuctepcTBa cebCKoro
xo3sicTBa Poceulickoit @enepanuu

e ba3za maHHBIX pe3yIbTaToB
WHTEIUICKTYaJIbHON AESITENbHOCTH

(b PUJ1) MuHucTepcTBa CEIBLCKOro

xo3siicTBa Poccuiickoit denepanuu
e  DJEKTPOHHBIN KaTaJIOT HOBBIX

nocryrieHuit "Pocundopmarporex”

e DOnekrponHas Oubnnorexa PI'bHY
"Pocungopmarporex”

e b/l HayuHbIX HCCIIEAOBAHUIA
yupexxaeHuii Muncensxo3a Poccun
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Tabmuma 1 IlepeueHr  MHPOPMALIMOHHBIX
OCYLIECTBIICHHH 00pa30BaTENLHOTO IpolLecca,

TEXHOJIOTUH,  HCIOJB3yEMBIX  IIPH
BKJIIOYasi IIEPEYEHb IPOrPaMMHOIO

oOecreueHus: 1 MHPOPMAIIMOHHBIX CITPAaBOYHBIX cucTeM (u3menenus ot 01.09.25)

No BosMoxxHOCTE AocTyna

n/n | HaumenoBanue CocTaB u XxapakTeprCcTHKa 0a3bl JaHHBIX, (ymaneHHOTro AOCTYMA)
0a3bl TAHHBIX WH(OPMAITMOHHOW TTPABOBOM CHCTEMBI

1. | DnexrpoHHas DnexkTpoHHbIE yueOHbIE, HAYIHBIE 1 Hoctyn ¢ mr060ro KoMIbroTepa
Ooubnmorteka MIEPUOUYECKIE U3JAHUST YHUBEPCHUTETA TI0 JIOKQJIbHOM CETH YHUBEPCHTETA
ITOJIHOTEKCTOBBIX OCHOBHBIM ITPO()eCCHOHATBHBIM no [P-agpecam; ¢ nmmunsix 11K,
JIOKyMEHTOB 00pa30BaTeNbHBIM MTPOTPaMMaM BBICIIETO U | MOOMJIBHBIX YCTPOMCTB 11O
Ilenzenckoro 'AY | cpenHero npogeccroHaILHOro 00pa3oBaHus, | KOJJICKTUBHOMY HITH
(https://pgau.ru/stru | peanu3yeMbiM B YHUBEPCHTETE VHIVBUYJIBHOMY
kturnye- ayTeHTH(PUKATOPY
podrazdeleniya/nau (;orun/mapos), uepe3 JImanbIii
chnaya- KaOHMHET; BO3MOXHOCTh
biblioteka/elektron peTucTpaIyu ISl yIaJIeHHO
naya-biblioteka- pa6oTsi 1o IP.
pgau) -
coOCTBEHHAs
reHepanus

2. | DNeKTpOHHBIN O0mnem 3ammiceii — Oonee 28,3 ThiC. JocTym cBoOOMHBIN ¢ JHO60TO
KaTaJor Hay49HOH KOMITBIOTEPA JIOKAIBHOMN CEeTH
OubMoTeKN yauBepcutera 1o [P-anpecam; ¢
[Tenzenckoro 'AY nuyHbIX [TK, MOOHUIBEHBIX
(https://ebs.pgau.ru/ yCTpOiCTB yepe3 JIndHbIit
Web/Search/Simple KaOMHET; BO3MOYKHOCTh
) — cobcTBeHHast peTucTpaIyu JUIs yIaIeHHOW
reHepanus padoTsl 1o [P

3. | DnexTpoHHO- - Komnexnusa «Ennnas npodeccnonanbHas Hoctyn ¢ mo0oro KoMIbloTepa
OoubMoTeynas 0a3a 3HAHW IS arpapHbIX BY30B- JIOKaJBHOM CEeTH YHUBEPCUTETA
cucreMa MsnatenscrBo Jlane O5C JIAHDy; no [P-aapecam; ¢ muunbix [1K,
U3/aTeNbCTBA - Konnexmms « Enunas npodeccnonansHas MOOHIIBHBIX YCTPOHCTB uepe3
«JIAHb» 6a3a 3Hanmii M3patenscrsa Jlans amst CITO JIngHbIi KaOMHET 1O

(https://e.lanbook.c
om/) — cTOpoHHSIs

ObC JIAHb»;

- Konnexuus buonorus — M3narensctBo
MOCKOBCKOTO TOCYAaPCTBEHHOTO
yauBepcutera uM. M.B. Jlomonocosa ObC
JIAHB;

- XKypHuans! (0onee 950 Ha3BaHMIN)

- CereBas JIeKTpOHHASI OMOITHOTEKA
arpapHbIX By30B

- KoHCOpIImyM CeTeBBIX ANEeKTPOHHBIX
ounbnoTex

Horosop Ne 28-25 ¢ OO0 «3bC JIAHb» Ha
MPeI0CTaBIICHNE POCTON
(HEUCKITIOUNTENBHOM ) JINIIEH3UX Ha TIPaBO
UCIIONIb30BaHMsI TPOM3BEACHUI B COCTaBE
6a3s1 manabIX ObC «JIAHb» ot 03 anpens
2025 r. UTHH/KTIIT 7811272960/781101001

WHIUBUAYATEHOMY
ayreHTuuKaTopy
(JTorMH/TIapOIIb); BO3MOKHOCTh
YAAJIEHHOU PETUCTPAaLAU U
paboThI
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OneKTpOHHAas

3J'I€KTpOHHI>I€ y‘I€6HI>Ie U3JaHUA

Hoctym ¢ m060ro KOMIbroTepa

O6ubmmoTexa N31aTenbeKoro HeHTpa «AKaIeMUsD» IS JIOKaJIbHOM CeTH YHUBEPCHTETA
Wznatennckoro obyuatomuxcs pakynprera CI1O (komtemxka) | mo IP-aapecam; ¢ muunbix [1K,
IIEeHTpa MOOHJIBHBIX YCTPOUCTB 110
«AxameMusDy Jluniensuonnsii qorosop Ne MI1 01-001388 UHJUBUTYAIEHOMY
(https://facademia- | Ha mpenocraBnenue nocryna k Cucreme ayTeHTU(UKATOPY
moscow.ru/)- JUCTAHIIMOHHOTO 00yUeHUS « AKajeMus» oT | (JIOTHH/Iapoin)
CTOpPOHHSAA 19 mast 2025 r. UHH/KIIIT

7717143414/771701001
HammonaneHas CoBpemennas obpazoBarenbHas matdopma, | Joctyn cBoOOIHbIHM
miatdopma npe/iararonias OHJIaiH-KypChl 110 0a30BbIM
OTKPBITOrO JUCIHTIIMHAM, U3y4aeMbIM B POCCHICKUX
00pa3oBaHHUs YHHUBEPCUTETAX

(https://npoed.ru/ab
out)- CTOpOHHSISI

IIpo Ukomny py -
OecIaTHbIHI
LIKOJBHBINA ITOPTaJ
(https://proshkolu.r
U) /- cTOpoHHSIsI

[Ipolllkory.py — OecIUIaTHBIN ITKOJIBHBINA
mopTa. 37ech MOKHO ITOCETUTH ITPEIMETHBIC
KITyOBI YUUTEJIEH, TOCMOTPETh HA CBOIO
IITKOJTy U3 KOCMOCa, TI0O0IAThCS C THICTYaMU
IIKOJI, YIUTENeH U YICHUKOB, TIOTIOHUTH
cBoU 3HaHUs B McTouHMKE 3HAHUH,
pa3MecTUTh BUIEO, JOKYMEHTHI U
Mpe3eHTallH, OyOJINKOBATh
KpaeBeUECKYI0 HHPOPMAIIHIO, TOCMOTPETh
Ha KapTy IIKOJI-YYaCTHHUII, CO3/1aTh (OTO-
BHJICO TaJIepeu, OJIOTH U YaThl KO,
MTOCMOTPETH CIIMCOK aKTUBHBIX YIaCTHUKOB H
IITKOJI, TIPUCJIaTh CBOM MaTepHalibl Ha
KOHKYpPC WJIM B KITy0.

Hoctyn cBoOOAHBII

bubmuoreka um.
M.IO. JlepmonTOBa
(https://www.libler
mont.ru/) -
CTOPOHHSIS

- [lenzenckast aneKTpoHHas OHMOIMOTEKa

- WEB-pecypcbl

- DneKTpoHHBIN KaTanor [len3zeHckoi
obmactHo# Onbmioteku um. MLIO.
JlepmonToOBa

- KopriopatuBHas 3iexrpoHHas onbimoreka
ny6nukanuii o [leH3zeHckoM Kpae

- IMuKeBBIN KaTasior

- CBOIHEIH KaTaJIoT

- Karamnor xxypnasos r. [leH3sr

- DnexTpoHHas bubinoreka (onudpoBaHHbIE
n3nanus [lensenckoii ob6macTHoOM
oubmmorexku um. M 1O. JlepmoHTOBA)

- CTpaHUIIBl HICTOPHUHU TIEH3EHCKOT'O Kpast
Hauaja 20 Beka

- Karanor o06s13arenpHOro SK3eMInIsipa

Hoctyn cBOOOAHBIIH

Csomubiii Katanor
bubmorex Poccun
(https://skbr21.ru/#/

)- CTOpOHHSISI

I'ocynapcTBenHas nHpOpMAIOHHAS
cucreMa «CBomasri Karanor buodimmorex
Poccumy

Hoctyn cBoOOAHBIIH

Hentp
«JIMBHET»
(http:/Awww.nilc.ru/
skk/)- croponnsis

bubGmmorpaduueckas 6a3a JaHHBIX cO3/aHAa B
2001 r., momoaHseTcs exxeaHeBHO. TeMaThnka
yHUBepcanbHasi. JlIOKyMEHTHI,
npeJcTaBIeHHBIE B 0a3e, OXBATHIBAIOT
nepron ¢ 1700 rona mo HacTosIee BpeMsL.

Hoctyn cBOOOAHBIIM



http://www.academia-moscow.ru)-сторонняя
http://www.academia-moscow.ru)-сторонняя
https://proshkolu.ru/
https://proshkolu.ru/
https://www.liblermont.ru/
https://www.liblermont.ru/

4, KOHTpOJIL N OLICHKA PE3YyJbTaTO0B OCBOCHUA y‘lEﬁHOI‘O npeamera

KoHTposb 1 oleHKa pe3yabTaTOB OCBOCHUS YU€OHOTO MPEAMETA PACKPHIBAIOTCS
yepe3 TUCUUTUTMHAPHBIE PE3YJIbTaThl, HAIIPABJICHHbBIE HA (POPMUPOBAHHUE OOIIUX U
npodeCCHOHANbHBIX KOMIETEHIIMH 0 pa3jesiaM U TeMaM COJIepKaHusl yueOHOro

Marepuaa.
Oo6mas/mpodeccuonaibHasi Pa3znen/Tema THn OIeHOYHBIX
KOMIIETEeHIIUS MeponpUuATHS
OK 01. Beibupats crioco0bt P1,Temall, 1.2,1.3,1.4. TectupoBanue

peleHus 3a1a4
npo¢eccruoHaIbHON
JeATeIbHOCTU IIPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

P2, Temnr 2.1, 2.2, 2.3, 2.4,
25,2.6,2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P4, Temsr 4.1, 4.2, 4.3, 4.4,
45,46,4.7,48,4.9,4.10
P5,Temr1 5.1,5.2,5.3,
54,55,5.6

P 6, Temr1 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7,6.8

YceTHBIN onpoc
MarteMaTHUeCKUU JUKTAHT
NunuBunyanbHas
camocTosTeNbHas pabora
[IpencraBienue pe3yabTaToB
MPaKTUYECKUX PaboT
3amnmTa TBOPUYECKUX paboT
3anmTa MHIUBUAYaIbHBIX
MPOEKTOB

KonTtponbshas padota
Brinosinenue 3ajanui Ha
JK3aMeEHe

OK 02. Mcnionb30BaTh
COBpEMEHHBIE CPECTBA MOUCKA,
aHaJIM3a U MHTepIpeTauu
uHbopMaIuu, u
MH(GOPMAIIMOHHBIE TEXHOIOTHH
JUIS BBITIOJTHEHMS 3a/1a4
npogeccuoHaIbHOI
JIeATeIbHOCTH

P1,Temal.l,1.2,1.3,14.
P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

P7, Temnr 7.1, 7.2 IT-0/c,
73,74

TectTupoBanue

VYcTHBIN onpoc
MareMaTHyecKnil TUKTaHT
NnpuBuayansHas
camocTosTenpHas pabora
[IpencraBienune pe3yabTaToOB
MIPAKTUYECKUX PaboT
3ammTa TBOPUYECKUX paboT
3anmTa MHIUBUAYaIbHBIX
MPOEKTOB

KonTponsHas padbora
Brinonnenue 3aganui Ha
9K3aMEHE

OK 03. I[InanupoBats
peaM30BbIBaTh COOCTBEHHOE
npoQeCCHOHATBHOE U JIMYHOCTHOE
pasBuTHE,

IpeAN PHHUMATEITHCKYIO
NeATeIbHOCTh B
npogeccroHaIbHOU cdepe,
UCII0JIb30BATh 3HAHUS 110

P1,Temall,1.2,1.3,14.
P 2, Temnr 2.1, 2.2, 2.3, 2.4,
25,2.6,2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P4, Temsr 4.1, 4.2, 4.3, 4.4,
45,46,4.7,48,4.9,4.10
P6, Temr1 6.1, 6.2, 6.3,

TectTupoBanue

YcTHBIN onpoc
MaremaTH4ecKui JUKTaHT
WNunnBunyansHas
caMmocTosTeNbHas paborta
[IpencraBienue pe3yabTaToB
MPaKTUYECKUX paboT
3ammTa TBOPUYECKUX paboT




(bUHAHCOBOI1 TPaMOTHOCTH B
Pa3MUYHBIX KU3HEHHBIX
CUTYaIUsIX

6.4,6.5,6.6,6.7,6.8
P7, Temrn 7.1,7.2,7.3,7.4

3anmTa UHAUBUIyaIbHbIX
MPOEKTOB

KonTponbHas padora
Brinosinenue 3ajjanui Ha
JK3aMeEHe

OK 04. 3ddexTuBHO
B3aMMO/IeHCTBOBATh M paboTaTh B
KOJIJIEKTUBE M KOMaH/Ie

P1,Temal.l,1.2,1.3,14.
P2, Temnr 2.1, 2.2, 2.3, 2.4,
25,2.6,2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P4, Temnr 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9,4.10
PS5, Temr 5.1,5.2,5.3,5.4,
55,56

TectTupoBanue

VYcTHBIN onpoc
MaremaTndecKuil TUKTaHT
NnpuBuayansHas
camocTosTeNpHas pabora
[IpencraBienue pe3yabTaToOB
MPaKTUYECKUX paboT
3ammTa TBOPUYECKUX paboT
3anmTa MHIUBUIYaIbHBIX
MPOEKTOB

KonTponsHas padbora
Brimonaenne 3amannii Ha
JK3aMEHe

OK 05. OcymiecTBasTh yCTHYIO U
MMCbMEHHYIO KOMMYHHUKAITUIO Ha
rOCY/IapCTBEHHOM SI3BbIKE
Poccuiickoit @enepannu ¢ yueTom
0COOEHHOCTEH COIUAILHOIO U
KYJIbTYPHOTO KOHTEKCTa

P1,Temall,1.2,13,14.
P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

P7,Temm 7.1,7.2,73,7.4

TectupoBanue

YceTHbI onpoc
MaremMaTUueCKUU JUKTAHT
NupuBuayansHas
caMmocTosITeNbHas paboTta
[IpencraBienue pe3yabTaToOB
MPAaKTHYECKUX paboT
3amuTa TBOPYECKHUX padoT
3ammra HHANBUYAIbHBIX
MIPOEKTOB

KonTtponbsHas padota
BrinosiHenue 3a1anuil Ha
JK3aMeHe

OK 06. ITposiBisiTh TpaXk1aHCKo-
MATPUOTUYECKYIO TTO3HIIHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
[TOBEJIEHHE HA OCHOBE
TPaIUIIHOHHBIX
00I1€YET0BEUECKUX [[EHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHH3AIHH
MEKHAI[HOHAIbHBIX U
MEXPEIIMTHO3HBIX OTHOIIICHUH,
MPUMEHSTH CTaHIAPThI
AHTHKOPPYIIIMOHHOT O TIOBEJICHUS

P1,Temal.l,1.2,1.3,14.
P4, Temsr 4.1, 4.2,4.3, 4.4,
45,46,4.7,4.8,4.9,4.10
PS5, Temrr 5.1,5.2,5.3, 5.4,
55,5.6

TectupoBanue

YcTHBIN onpoc
MaremaTH4eCKUM AUKTAHT
WunuBuayanbHas
caMmocTosITeNpHas pabora
IIpencraBieHue pe3yabTaToB
MPAKTUYECKUX PaboT
3ammra TBOPUYECKUX paboT
3ammra HHANBUYAIbHBIX
MIPOEKTOB

KonTponsHnas padbora
Brimonnenue 3aganuii Ha
JK3aMEHE

OK 07. ConelicTBOBaThH

P 2, Temnr 2.1, 2.2, 2.3, 2.4,

TectupoBanue




COXPAaHEHMIO OKPYKaIOIIeH
Cpellbl, pecypcocOepeKeHUIO,
MPUMEHSTh 3HaHHsI 00 HU3MEHEHUH
KJIMMAaTa, TPUHIUIIBI
OepeXIIMBOrO MPOU3BOJICTBA,

3¢ (HEKTUBHO JICHCTBOBATH B
Ype3BBIYAIHBIX CUTYAUSX

25,2.6,2.7

P4, Temr1 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10
PS5, Temrr 5.1,5.2, 5.3, 5.4,
55,56

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

VYeTHBIi onpoc
MareMaTuyecKkuil IMKTAHT
NunuBuayanbHas
caMoCTOsTeNIbHas pabora
IIpencraBnenue pe3yabpTaToB
MPAKTUYCCKUX PaboT
3ammTa TBOpUYECKUX paboT
3ammra THANBUTYJIbHBIX
IIPOEKTOB

KonTponbHas padota
Brimmornenue 3agannii Ha
DK3aMEHE

IIK 1.1. KoHTponb caHuTapHOro U
300T'MITMEHNYECKOI'0 COCTOSHUS
00BEKTOB KUBOTHOBOJICTBA U
KOpPMOB

P1,Temsr11.2,1.3,1.4

P6, Temr1 6.3,6.4, 6.8

P7, Temm7.1,7.2,7.3,7.4,
7.5

TectupoBanue

YcTHBIN onpoc
MaremaTu4eCKUi TUKTaHT
NupuBunyanbHas
caMOCTOsTeNIbHAs paboTa
[IpencraBienue pe3yabTaToB
IPAaKTUYECKUX padboT
3amuTa TBOpYECKUX padboT
3anmTa MHIMBUIYaIbHBIX
MIPOEKTOB

KonTponbhas padota
Brinonnenue 3a1anui Ha
9K3aMeHEe




[Mpuaoxenne 1
K pado4eii mporpaMmmMe y4e0HOro npeamera

«OVYIIL.03 MaTeMaTHKa»

DoH/1 OLIEHOYHBIX CPEACTB M0 Y4eOHOMY MpeAMeTy

«OVYIIL.03 MaremaTuka»

2025 r.



COJEPKAHUE

1. Pezynbratel 00yuenus, pernamentTupoBanubie ®I'OC COO ¢ yuetom @PI'OC CIIO
2. ®OoHA OLICHOYHBIX CPEJCTB JISI BXOJHOTO KOHTPOII «..vvveevvrieesitiieesnireeesinnenennnee e
3. ®OoHA OLICHOYHBIX CPEIACTB IS TEKYIIETO KOHTPOIS ..vvvieevreeesitieeesntreeesnnnenesnnee e
4. DoHJT OLIEHOYHBIX CPEACTB JIIs pyOeKHOro KOHTpOs (1o urtoram 3.1 — 3.3) ..........
5. ®oHA OLICHOYHBIX CPEACTB JIJISl IPOMENKYTOUHOM aTTECTAMH (IK3AMEH). . ... .vveeee.



1. PesyabTaTsl 00y4yenus, perjamentupoBanabie PI'OC COO ¢ yuerom ®I'OC
CI10

[TpenmeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE OTPAXKAIOT:

OK O0l. BeiOupare cnocoObl pemeHuss 3agad  MNpo(ecCHOHATLHON J1€ATEIbHOCTH
PUMEHUTENBHO K Pa3JIUYHbIM KOHTEKCTaM

OK 02. Hcnonbs30BaTh COBPEMEHHBIE CpPEACTBA MOWCKA, aHAIM3a W WHTEPIPETALUN
uHpopmai, 1 UHPOPMALMOHHBIE TEXHOJIOTMH JJIsi BBINOJHEHHUS 3a7ad MpoQecCHOHaTIbHOU
JEATENbHOCTH

OK 03. TInanupoBath U peaM30BbIBaTh COOCTBEHHOE MPO(HECCHOHATLHOE U JTUYHOCTHOE
pa3BHUTHE, MPEANPUHUMATEIIBCKYIO ACITCIIBHOCTh B MPOQeCcCHOHANBHONW cdepe, HCIToNb30BaTh
3HAHMSI TI0 TIPABOBOM U (PMHAHCOBOM TPAMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX CUTYAIIHSIX;

OK 04. 3¢pdexTrBHO B3aUMOIEUCTBOBATh U pabOTATh B KOJJIEKTHBE U KOMaH/IE;

OK 05. OcymiecTBiATh YCTHYIO U NMHUCBMEHHYIO KOMMYHUKAILIUIO Ha TOCYIapCTBEHHOM
s3pike  Poccuiickoit denepanyii ¢ y4eTOM OCOOCHHOCTEH COIMAIBLHOTO W KYJIBTYPHOIO
KOHTEKCTa;

OK 06. IposBIsTh TpaskIaHCKO-TIATPHOTHYECKYIO TTO3ULIMIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPAAUIIMOHHBIX POCCUMCKUX JTYXOBHO-HPABCTBEHHBIX IIEHHOCTEW, B TOM
YHCJIe C YYETOM TapMOHU3AINN MEKHAIIMOHAIBHBIX U MEKPEIUTMO3HBIX OTHOIIEHUM, IPUMEHSITh
CTaHAAPThl AHTUKOPPYIIIMOHHOTO [TOBEICHUS;

OK 07. CoueiicTBOBaTh COXPAaHCHHUIO OKPYXKAIOIICH Cpeapl, pecypcocOepeKeHHUIO,
NPUMEHSThL 3HaHUA 00 W3MEHEHUHM KIMMaTa, NPUHIMIBI OepexIMBOro IMPOU3BOJICTBA,
() PEKTUBHO TEHCTBOBATH B YPE3BbIYANHBIX CUTYAIIUX.

Dopmupyemovie npogeccuonaivivle KomnemeHyuu no cneyuaipHocmu: 36.02.01
Bemepunapus:

[IK 1.1. KoHTpomb CaHUTApHOTO U 300TUTUEHUYECKOTO COCTOSIHUSI OOBEKTOB
YKMUBOTHOBO/ICTBA U KOPMOB.



2. ®oH/1 OLIEHOYHBIX CPEICTB /1JIsl BXOJHOI 0 KOHTPOJIsI

BxomH0i#1 KOHTPOJIB COCTOUT U3 3aJaHuM, B3SITHIX U3 OTKphITOro 6anka OI'D u BIIP mo
MaTemaruke. Ha BBIOSIHEHME 3a1aHuii BXOAHOIO KOHTPOIIA daercs 1 akagemudeckuii yac (45
MHUHYT).

BXOnHOM KOHTPOJb COCTOMT HMX 2-X 4YacTeil: 00s3aTeNbHON W JOMOJHUTEIHHOM.

OO6s3aTenpHasl YacTh COJMEPXKHUT 3aJaHUs MUHUMAJIBHOTO 0053aTeIbHOTO YPOBHS,
JIOTIOJIHUTEIbHAS YacTh — 00JIee CIIOKHBIC 3alaHusl.

[Ipu BeIMOMHEHUM 3alaHUI TPEOYETCS MPEICTAaBUTh XOJ PCIICHUS M YKa3aTh IMOJYYCHHBIHN
OTBET.

Oopaszoeamenvhuie pezyrbmamol, nooaexcauwue npoesepke (3n1emenmsut): OK 01, OK
02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 1.1.



3aoanus 6x00H020 KOHMPOJIA

Oos3aTesibHAS YACTH
Ilpu pewenuu 3a0anuii 1-4 3anuwume npasunvHLLl Omeem U3 Uemvlpex
nPeoOI0HCeHHBIX:
1.  Packpoiite popMyiTy COKPALIEHHOTO YMHOKEHHs a2-b?:
A) a>-2ab+b? B) (a-b)(a+b); B) a?+2ab-b? I') (a-b)(a-b)
2. [Tnomanp TpeyrobHUKA BEIYUCISAETCS TI0 (hopMyIIe:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10

3

9
3. Kakoe u3 cieTyroIix ice 3aKII0UeH0 MexX Iy uncaamu 17 u 8
A)0,4;5)0,5;B)0,6;T) 0,7
4. Nanbl rpaduku Gyaknuii. Kakas popmysa coorBeTcTByeT rpaduky 3):

1) 2) 3)

=y
=y

a1l o1 o1

: = =811 g Y T -
AT 20 pYEY ool y=xts,

Ilpu 8bll’l0ﬂHeHl1lu 3a|0]amu2 5-8 3anuwmume x00 pewienus u nOJIYUeHHBLIL OMEEM.

5. Berumciure: 2 0

6. Pemmre ypasHenue X>-7x+10=0. Eciu ypaBHeHHE HMeeT 00Jiee OAHOrO KOPHS, B
OTBET 3alMIINTE MEHBIINU U3 KOPHEH.

7. 1nst pemonTa Tpedyetcs 57 pynoHoB 060eB. Kakoe HauMeHbIIee KOIUYECTBO aueK
000IHOTO KJIesl HYXHO JIJIsl TAKOT'O PEMOHTA, €CJIM | mayka Kjesl pacCuuTaHa Ha 5 pyJIOHOB?

8. Bricora BH nmapamnenorpamma ABCD nenut ero cropony AD Ha otpe3ku AH =2 u
HD = 32. JInaronans napamienorpamma BD paBna 40. Halinure momaas napaiesorpaMma.

JonoJTHUTEIbHAS YACTh

Ilpu evinonnenuu 3ad0anun 9 3anumume x00, 000CHOBAHUE PeUIEHUS U NOTYYCHHbLIL
omeem.

9. Pp1060710B MPOTUTBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO TCUCHUIO
PEKH, 3aTeM OPOCHII SIKOPb, 2 Yaca JIOBIJI PhIOY U BEpHYJICS 00paTHO Yepe3 5 4acoB OT Havasia
myTemecTBus. Ha kakoe paccTossHue OT MPUCTaHU OH OTILIBLI, €CITH CKOPOCTh TCUCHHS PEKU
paBHa 2 KM/4, a COOCTBEHHAsi CKOPOCTh JIOJIKU 6 KM/u?

ITAJO0HbI OTBETOB:



Howmep 5 7 8
3aJlaHus
OTBeTt 2,7 12 816




3. (I)OHI[ OIICHOYHBIX CPEACTB MJIdA TEKYHIECT0 KOHTP OIS

Texkymuil KOHTPOJIb MPOBOASTCA BO BpEeMsl ayJUTOPHBIX 3aHATUN MO MaTeMaTUKE B
COOTBETCTBUU C Yy4eOHBIM IIaHOM M paboueit mporpammbl OJ] «MartemaTuka» mo BceM
paznenaM nporpaMmmbl. TeKylMil KOHTPOJIb COCTOMT M3 JBYX YacTEH: TEOPETUUYECKOW U
npaktuyeckoil. [lpu aTom oOyyaromuyecs noxy4aroTr JB€ OTMETKHU.

Teoperudeckasi 4acTh MPOXOAUT B (OpPME YCTHBIX OTBETOB. 3a/laHMs MPAKTUYECKON 4YaCTU
(KOHTpOJIbHBIE PA0OTHI) YACTUYHO B3SIThI U3 OTKphITOro 6anka EI'D u BIIP no matemartuke.

Ha BbInosiHeHHE KOHTPOJIBHOM paboThI M0 MaTeMaTuke aaeTcs 1 akagemuueckuit yac (45

KonTponsHas pabota cocTout ux 2-x yacteil. B mepBoit uactu npejyiaracTcsi BHIMOIHUTh
4 3amaHusl — BHIOPATh MPABUIIBHBIN OTBET W3 UETHIpEX MPEUIOKEHHBIX. Bo BTOpOil "actu
npesaraeTcs BBINOJHUTH 6 3alaHuil — 0OPMUTH XOJ PEUICHUS M 3alKcaTh MOJIYy4YEeHHbIN
OTBET.

3.1 Ilpamsie u nnockocmu, KOOpOUHAMBL U 6EKMOPbBL 8 NPOCHIPAHCIGE

Oopaszoeamenvhwie pe3yromamal, noonexcauwue nposepke (anemenmst): OK 01, OK

03, OK 05, OK 07.
TeopeTnueckue BONPOCHI:

Cdopmynupyiite Teopemy Iludaropa.
[lepeuncnute OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[lepeuncnure criocoObl 3aJaHUS MIIOCKOCTH.
[Ipogomkute Tteopemy: «Ecim omHa W3 ABYX  HapajuIeTIbHBIX — MPSMBIX
NEPHEHIUKYJIISIPHA IIJIOCKOCTH, TO. ..»
[Iponomxure Teopemy: «Ecnu 1Be nmapaieapHbIe IIIOCKOCTH MTEPECEKAKOTCS TPETHEM,
TO...»
Cdopmynupyiite ornpeiejeHle ABYTPaHHOT O yIa.
Packporite noHsTHE «yroj MeXay MPSIMbIMI.
[lepeuncnuTe B3aMMHOE PACIOIOKEHHUE JBYX MPSIMBIX B IPOCTPAHCTBE
. Kakue npsmbie Ha3pIBalOTCS apauieIbHBIMU B IPOCTPAHCTBE?
10 Kaxkue npsiMple Ha3bIBAIOTCS CKPEIIMBAIOIIUMUCS B IPOCTPAHCTRE?
11.Kakue npsiMbie Ha3bIBAIOTCA MEPIEHANKYISAPHBIMU B IPOCTPAHCTBE?
12.TlepeuncnuTe B3aMMHOE PACIIONIOKEHNE MPSAMOM U MJIOCKOCTU B MIPOCTPAHCTBE.
13.PackpoiiTe MOHATHE «I1apaUICTbHOCTh NPSIMON U TIIOCKOCTH.
14.PackpoiiTe MOHATHE «IEPIEHIUKYISIPHOCTH IPSIMON U TIIOCKOCTI.
15. IlepeuncauTe B3aMMHOE PACIIOIOKEHUE ABYX IUIOCKOCTEN B IPOCTPAHCTBE.
16.PackpoiiTe MOHATHE «YT'OJl MEXIY TIOCKOCTSIMI.
17.PackpoiiTe MOHATHE «IIAPAILIETBHOCTD MIOCKOCTE.
18.PackpoiiTe MOHATHE «IIEPIEHIUKYIIPHOCTD IJIOCKOCTEN.
19.Kak HailTh pacCTOsTHUE OT TOYKH JO MIPSIMOM ?
20.Kax HaliTu pacCTOSTHUE MEXKTY TIPSIMBIMA?
21.Kak HaliTH pacCTOSTHME MEXTY TUIOCKOCTSIMU?
22.TIpomomxkute onpenenenue: «IlepneHIuKyIsp — 3To...»
23.IIponomkute onpenenenue: «Hakmonnas — 3To...»
24. TTponomxkute onpenaenenue: «[Ipoekius HaKIIOHHON — 3TO...»
25.IlepeuniciuTe cBOWMCTBA MAPALIETBLHOTO MPOEKTUPOBAHMUSI.
26.13 9ero cocTouT MpsSIMOYTOJIbHASI CHCTEMAa KOOPJIMHAT B IPOCTPAHCTBE?
27.Ecnu Touka NEXHUT B INTIOCKOCTHU XY, KaKasi KOOpANHaTa y Hee HyseBas?

el A
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28.I1puBenuTe npuMep KOOPAUHAT TOYKU A, KOTOpast JEKUT HA OCHU Z.
29.PackpoiiTe MOHSATUE «BEKTOPY.
30.Kakue BEKTOpPBI HA3bIBAOTCS KOJUTHHEAPHBIMY / TIEPIICH ANKY ISIPHBIME?

KoHTpoJbHasg padoTa
IlepBasi yacTh
Ilpu pewenuu 3adanuii 1-4 3anuwmume npasunbHLIL OMEEM U3 Yemblpex

NPeOI0HCEHHDIX.

1. Pacmudpyiite KpaTKyro 3amuch: a€ .

A) ToYKa a MPUHAJJICKUT TII0CKOCTH f; b) TOUuka a mpuHaiesxkut npsmoit §; B) mpsamas
a MPUHAJJISKUT IIIockocTu [; ') mpsiMas a nepecekaeT MmIoCKOoCTh f3.

2. [Ipssmbie AB u C/] ckpemmBatorcs. Kakoe pacnonioxxenrie umerot npsimeie AC u BJ1?

A) napamniensHble; b) nepnennukyisipusie; B) ckpemmBatores; ') nepecekarorcs.

3. Kakwue u3 Bexktopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) koummHeapHbIe?

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

4. Janwl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHOil KaKOro oTpesKa sBISETCS
touka M(0,3,4)?

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

Bropas yacth

Ilpu evinonnenuu 3adanuit 5-10 3anumume x00 pewienusn u noaIy4eHHbLI OMEen.

5. Uepes koHubl orpe3ka AB u ero cepeanny M mpoBenieHbl NapaiebHble TPSIMBbIE,
nepeceKaroIme HEKOTOPYIO TIIOCKOCTh B Toukax A1, B1 u M1, Halinure anuny orpeska MMy,
eciu oTpe3ok AB He nepecekaeT miockocTh u eciii AA1=6,8cm, BB1=7,4cwm.

6. [Ipsmeie AC, AB u AJl monapHo nepnenaukymsipusl. Halimute otpesok CJI, ecnm
AB=5 cm, BC=13 cm, AJI=9 cm.

7. Jlanwl BexToph! a(-6,0,8) , B(-3,2,-6). Haligute ckaisipHOE MPOU3BEICHHE BEKTOPOB.

8. Haueptuth ky0 ABCJIA1B1C1/11. [Toctpouts Touky KEAB, Touky MEJIJ11C, oTpe3ok
PEEAB1C,.

9. Ipy KaKuX 3HAYEHHUSX 11 BEKTOPLL & (4,1,2), B(1,2,n) nepneHauKyispHbl?

10. OdopmuTte muct Oymaru A4 BEepTUKAIbHBIMU, TOPU3OHTATHLHBIMU, HAKJIOHHBIMU
JIMHUSIMH, UCTIOJIb3YS Pa3HbIE IIBETOBBIE OTTEHKH.

ITaJI0HBI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBeTt B B A B 7,1 15 30 - -1 -

3.2 Ocnoevt mpuzonomempuu. Tpuconomempuueckue yynxkyuu

OopaszoeamenvHble pe3ynomamol, noonexcauwiue nposepke (anemenmst): OK 01, OK
02, OK 03.

Teopernueckne BOonpochI:




1. Yemy paBeH yroj B OJIUH pajuaH?

2. B kakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra PyHKIHS y=sinx
MPUHUMAET MOJIOKUTEIbHBIC 3HAUCHUS ?

3. B kakux 4eTBepTsIX TPUTOHOMETPUIECKOTO Kpyra QyHKIUS y= COSX
MPUHUMAET OTPHUIIATENIbHbIC 3HAYCHUSA?

4, [Tponomxute onpenenenue: «CHHYC OCTPOro yria — 3TO...».

5. [Tponomxute onpenenenue: «KocuHyc OCTpOro yria — 3T0...».

6. IIponomkure onpenenenue: « TaHreHe oCTPOro yria — 310...)».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO.

8. Yemy paBHO mpousBeeHue (gx*ctgx?

Q. Yemy pasen Sin(2x)? ChopMymupyiiTe IpaBujo BEIYUCICHUS.

10.  UYewmy paBen C0S(2X)? ChopMmymupyiiTe NpaBUiIo BEIYUCICHHUS.

11.  Tlepeuucnure TPUrOHOMETPUUECKHE PYHKIUU, YKAKUTE UX
HePUOIBIL.

12.  Yemy paBen nepuoj pyHkiuu y=C0S(4X)?

13.  emy paBeH nepuo pyHKIUU Y=C0S(X/4)?

14.  Ompenenute 06m1acTh 3HaYeHUS PYHKIUH Y=3C0S(5X)?

15.  Ilepeuncnure ciocoObI pelieHHs TPUTOHOMETPUYECKUX YPaBHEHUH.

16.  PackpoiiTe anropuT™ pelieHus: OAHOPOIHBIX TPUTOHOMETPUIECKIX
ypaBHEHUI NIEPBOTO MOPSAKA.

17.  PackpoiiTe anropuT™ pelieHus: OAHOPOAHBIX TPUTOHOMETPUIECKIX
YPaBHEHHM BTOPOTO MOPSAIKA.

KoHnrpoJsnHast padora
IlepBasi yacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHolii 0Omeem u3 uemolpex nPeodioHceHHbIX.

1.B AABC cosC=AXBC. Kaxkas u3 cropon sBisiercs runorenyzon AABC?

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

2. YTIIOM KaKoW 4eTBepTH siBJsieTcst yron o=410°?
A)LB)I; B) I T) IV.

3. Kakue u3 pyHkuuii AsBnstorcss Y4ETHHIMU ?

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

4. llepuox ¢pyHKIMN y=sinx?

A)n/2; b) 2n; B)4m; IN) .

Bropas yacTn

Ilpu evinonnenuu 3adanuit 5-10 3anumwume x00 pewieHusa u nOJIy4eHHbLI OMGENI.

5. Beruncnure: sin ® + COS ™.
2 2

. - : 2
6. Haiinure 3HaueHne BEIpaxkeHus 4arccosY2 - 4arcsin(— ¥ )
2

7. Haitzure snauenue soipaxcerns /& 1371877
8. Pemure ypaBHEeHHE COS X = 15 3anuimuTe HaMMEHbIINHN NOJOKUTEIbHBIN KOPEHD

ypaBHEHWUSL.
9. Perure ypasHenue Sin? x - 4 sin x + 3 =0.



10. IMocTtpoiite rpaduk TpuroHOoMeTpudecKor GyHKInU Y=2 SinX

ITAJIOHBI OTBETOB:

Homep 1 2 6 8 9 10
3aaHus
OrtBer b A 21 /3 | w/2+2nn,

ne ”Zz




3.3 Ilpou3eoonasn u nepsooopasnan pynkyuu

Oopazoseamenvhule pe3yrvmamot, noonexcauiue npogepke (Inemenmst): OK 01, OK
03, OK 06, TIK 1.1.
Teopernyeckue BONpOCHI:
[Iponomxure onpenenenue: «lIponsBognas — 3To...».
Packpoiite reomeTpuyecKuil CMBICI ITPOU3BOIHOM.
PackpoiiTe puznueckuii cMbICIT TPOU3BOTHOM.
[lepeuncnuTe nmpaBuiIa BEIYUCICHUS TPOU3BOIHBIX.
Yemy paBHa IPOU3BOAHAS CTENEHHOW (DYHKIIMH?
YeMy paBHa MPOU3BOIHAS TPOU3BEACHUS?
YeMy paBHa MPOU3BOIHAS YACTHOTO?
Yemy paBHA TPOU3BOAHAS CIOKHOU DyHKIHN?
. ChopmynupyiTe npu3HaK BO3pacTaHus (QyHKIIHH.
10. CdopmynupyiiTe npu3Hak yObIBaHUS () YHKIIUH.
11. CdopmynupyiiTe npu3HaK TOYKA MaKCUMyMa () YHKITUH.
12. CdopmynupyiiTe mpru3HaK TOUKH MUHUMYMa (DYHKITUH.
13. CocraBbTe anropuT™ pelieHus 3a1a4 Ha HAXOXKACHHSI HauOOIbIIIEro
Y HAaMEHbIIIETO 3HAYCHHs (PYHKIIUU HaA OTpe3Ke?
14. CocraBpTe aaropuT™M HCCIEAOBAHUA U TIOCTPOCHHUSI Trpaduka
(GYHKUIMH C TOMOILIBIO TPOU3BOAHOM.
15. TIpomomxwute onpenencuue: «DyHkuus F(X) Ha3pIBaeTcs ...».
16. PackpoiiTe reoMeTpuYECKUil CMBICI OIIPEIEICHHOI0 HHTErpaJa.
17. IIpomomxute onpenenenue: «KpuBoauHenHas Tpanemus — 3T0...».
18. Cdopmynupyiite hopmyny HeroTona-JIeitOnuia.
19. B dewm 3akmodaeTcs oONIUi BU BCEX MMEPBOOOPA3HBIX ?
20. Tlepeuncnute mpaBuia BEIYUCICHUS HHTETPAJIOB.

wCoNORALNDE

KonrpojbHas padora
IlepBas yacThb
Ilpu pewenuu 3a0anuii 1-4 3anumume npasuibHvlii OMeem U3 Yemulpex nPeonoHceHHbIX.
1.Yemy paBHa npou3BogHas GyHKIUU y=2x3?
A)y'=5x;B) y=6x; B) y'=6;T) y=6x°
2. o xako# n3 GopMys BEIYUCIISIETCS IPOU3BOHAS YaCTHOTO?
A) (@) =u+v's B) (uv) =u'viuy's B ) = 2T DE(0) ~F (e0) e ().
3. Pemmnte ypasuenue f'(x)=0, eciu f(x)=3x% — 6x +4. BeiOepute OTBET.
A)1;b)-1;B)4; ') -4.
4. OOt BUJ BCEX MEPBOO0Opa3HbIX A f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.




Bropas 4yacTh
Ilpu evitnonnenuu 3a0anuit 5-10 3anumume x00 pewienus u noiy4ueHHvLIl Omeem.

l -
o K= =1 — 1)
5. MaTepI/IaJIBHaH TOYKa JABUXKCTCA IPAMOJIMHECHHO IIO 3aKOHY : 4 (F,I[G X —

paccTossHME OT TOYKHM OTCYeTa B MeTpax, ! — BpeMsl B CEeKyHIax, M3MEPEHHOE C Hadaia
NBIKEHUS). B Kakoii MOMEHT BpeMeHH (B CEKYHJ1aXx) €€ CKOPOCTh ObLTa paBHa 5 m/c?

6. Ha pucynke uzobopaxén rpaduk ¢pynkuuu Y = f(X) u kacareipHas K HEMy B TOYKE C
a0cruccoii Xo. Haiinure 3nauenue npoussonnoii Gyakmuu f(X) B Touke Xo.
Tk rd

o

7. Pemnte HepaBencTBo: x2-16 <0

8. Ha pucynke uzobpaxkeH rpaduk pyHkuum y=f(x), omnpenenéHHOW Ha HHTEpBaJC
(=3; 11). Haiimute Hanmenbiee 3HaueHre ¢pyakmun f(X)Ha orpeske [2; 9,5].

A | y=f(x)

:\ ! ] i Z,Z,,Z;/\;,

) ; AR
AArs
T LINA N LTI T L
9. Ha pucyHke u3o0paxén rpadux Hekoropoit ¢pyrxmun ¥ = Jf (x) (mBa dyya c oOIien
HayaabHOW TOYKOH). [Tonb3ysich PUCYHKOM, BBIYUCIUTE F(8)—F(6), rae F1X) — onna us

nepooGpasubx (yskiuu J (X)-
VA

— 8

1

|
i
|
i
|
|
|
1
|
|
|
|
I
0| | 78 x

10. @upme «J{u3aliH+» BBIIEIAIOT y4acTOK 3eMid Iiomansio 100 m2 Ilpemnmararor
YeThIpe ydacTKa pa3HbIX pasmepon: 25x4; 20x5; 12,5x8; 10x10. Kakoit ygacTok ogoOpuT

aupekTop GupMbl «Jlu3aiiH+»», y4uThIBas, YTO HEOOXOAMMO OyIeT MOCTaBUTh 3a00p IO
nepuMerpy?

ITAJO0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBeT r B A b 8 1,25 | (44) -3 12 | 10x10

3.4 Mnozozpannuku u mena epawieHus



Oopazosamenshule pe3yromamot, noonexcauiue nposepke (Inemenmst): OK 01, OK
03, OK 05, OK 06, OK 7.
TeopeTnyeckue BONPOCHI:
1.  IIpopomxute onpenenenue: « MHOrorpaHHUK — 3TO. .. ».
2.  IIpomomxkute onpenenenue: «lIpusma — 3to...».
3.  IIpomomxkure onpenenenue: «I[IpsMoyronbHbIN Napaieaenunen —

4.  Ilponomxute onpenenenue: «Kyo —3to...».

5. IIpomomxkure onpenenenue: «llupamuma —3710...».

6. CdopmymupyiiTe  CBOWCTBO O  MPOTHBOJSKAIIUX  TPaHAX
napasuiesenumena.

7. ChopmynupyiiTe CBOWCTBO O AUATOHAISIX MapaijiesieuIesa.

8. CdopmynupyiiTe CBOWCTBO O JAMAroHaIu M JIMHEHMHBIX pa3Mepax
IPSIMOYTOJIbHOT O NapAJIJIENICIHUIIE1A.

9.  Kakas npu3Ma Ha3bIBa€TCS MPSIMOi?

10. Kakas npu3ma Ha3bIBA€TCS IPABUIILHOMN?

11. PackpoiiTe NOHATHE «IIpaBUIIbHAS TUPAMHUIAY.

12. Yro Takoe anodema npaBuILHON TUPAMUIBI?

13. B dyemM omiMyMe TMOJHOM TOBEPXHOCTH NPU3MBI OT TMOJHOU
MOBEPXHOCTH MUPAMHU/JIbI?

14. Cdopmynupyiite TeopeMy O BBIUHUCICHUU OOKOBON MOBEPXHOCTH
MPSAMOM MTPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUHUCICHUU OOKOBON MOBEPXHOCTH
MPAaBUIILHON MUPAMHUIBI.

16. Ha3zoBuTe nmpenMeTsl U3 Baiiel MpodecCHOHaATBLHOM IS TEIbHOCTH,
KOTOpbIE UMEIOT (POPMBI MHOTOI'PaHHUKOB.

17. Tlpomomxute onpenenenue: «lunmuaap — 31o...».

18. TIpomomxute onpenencHue: «KoHyc — 3T10...».

19. IIpomomxute onpeneneHue: «Y cCE4eHHbIN KOHYC — 3TO...».

20. Tlpopomxkure onpenenenue: «lllap — 3to...».

21. Yro sBisieTcs BBICOTOM yCceueHHOro KoHyca?

22. Yto sBISETCS OCEBBIM CEUCHHEM LWIMHAPA, KOHYCa, YCEYEHHOTO
KOHYca, 1mapa?

23. Ilepeuncnurte eAMHULIBI U3MEPEHUS TUIOMIAAHN, O0BEMa.

24. Yemy paBHO OTHOIICHHE IUIOMIAZCH MOBEPXHOCTEH MOMTOOHBIX
¢buryp B mpocTpaHcTBe?

25. Yemy paBHO OTHOIIEHHE OOBEMOB TMOAOOHBIX (UTYp B
MPOCTPAHCTBE?

26. HazoBute mpeaMeTsl U3 Baieil mpodecCHOHATbHON AeITeTHHOCTH,
KOTOpBIE UMEIOT (DOPMBI TEJ BPALLEHUS.



KoHnTpoJabHas padorTa
IlepBast yacTh
Ilpu pewenuu 3adanuii 1-4 3anumume npasunbHvll Omeem U3 Uemblpex

np(ZdJlOJiCGHHblx.

1.B kakux CANHHIAX U3MCPACTCA 00BeM MHOFOFpaHHI/IKa?

A) B meTpax; b) B kyOnueckux metrpax; B) B kBampaTHbix MeTpax; [') B AByrpaHHBIX
rpajaycax.

2. Tlnomaapr NOMHON MOBEPXHOCTH MPU3MBI BBIUUCIIAETCS 110 (hopMyIie:

A) S =860k + 2 Socu.; B) S60k =Poc™H; B) S = B60ok + S Socu; I') S60k =2Poci™H.

3. Urto sBIsIETCSI OCEBBIM CEYEHUEM KOHYca?

A) paBHOOEAPEHHBIN TPEYroibHUK; b) paBHOOCApeHHAs Tparenus; B) mpsMoyroisHUK;
I') npsimoyroJibHast Tpanenus.

4. Kakas ¢urypa noiydaercsi pu BpallleHUH MPSIMOYTOJIbHOT'O TPEYrOJIbHUKA BOKPYT
OJTHOTO U3 CBOMX KaTETOB?

A) xonyc; b) yceuennsiit konyc; B) nupamuaa; I') yceueHHas mupamua.

Bropas yacth
Ilpu eévinonnenuu 3ad0anuit 5-10 3anuwiume xo00 pewieHus u ROJIY4EeHHbLI OmMeen.
5. Pebpo ocHOBaHUs MpaBUIILHONM TPEYroabHOU MUupaMubl 3 M, anopema 6M. Haliqure
TUIOMIA b OOKOBOM MOBEPXHOCTH MUPAMUJIBIL.
6. JIBe cTropoHbl mapaiienorpamma oTHocsTcs kak 3:17, a mepumetp ero pasen 40.

Haiinure Oosblinyto CTOpOHY HapajuiesiorpaMma.
0 (&

7. IIpsAMOYTOJILHUK CO CTOpOHAMU § CM M 3 CM BpallaeTcs BOKPYT OOJIbIIEH CTOPOHBI.
Haiinure 06bem, mtommaayu 60KOBOM U MOTHOM MOBEPXHOCTEH MOJTYy4EHHOIO TeJa.

8. Haitnure 00€M MHOTOTpaHHUKA, U300pKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIE YTIIBI
psIMBIE).

L

9. Knuenty HeoOX0oauMo, 4TOObI B KOMHATE 00s13aTEIbHO TPUCYTCTBOBATIN 00 bEMHBIC
AJIEMEHTHI JAeKopa HuInHApudeckoil opmbl. [locTponTs U3 Oymaru Moienb HUJIKHPA.
Pa3Meps! miig moctpoeHus: BBIOpaTh CaMOCTOSATENBLHO, C YUETOM TOT'O, UTO COOTHOIIICHUE
paauyca K BbICOTE JOJIKHO OBITH 1:2.

10. PaccuuTaTh KOJIMYECTBO 2-X KUIOTPAMMOBBIX 0AHOK KPACKU HYKHO KYIUTb JIJIS
OKpaIIMBaHKs UJIMHIPUYECKOro cBoaa noasana. Pacxon kpacku 100 r na 1 m?. Cunrars 1=3.



ITAJOHBI OTBETOB:

Homep 1 2 5 6 7 8 10

3a1aHus

OtBer b A 27 17 12 m; 87 3
48 m;

64 1t




3.5 Cmenennas, noxazamenvHasa u n1o2apumuyeckan ynKyuu

Oopazoseamenvhule pe3yrvmamot, noonexcauiue npogepke (Inemenmst): OK 01, OK
02, 0K 03, OK 06, IIK 1.1.
Teopernyeckue BONPOCHI:

Chopmynupyiite onpeaeacHue CTeeHHON ¢ YHKITUH.
[lepeuncnuTe cBOMCTBA CTENEHHON (PYHKIIUU
Chopmynupyiite onpeesieHue MoKazaTeIbHOM QyHKIIUH.
[lepeuncnute cBOMCTBA MMOKa3aTeIbHON (DYHKIIUU
Chopmynupyiite onpeaesieHue JorapuPpmMuueckor PyHKIUH.
[lepeuncnute cBolicTBa JorapupMuIecKon HyHKITUH.
[Iponomxkure onpexaenenue: «Jlorapudm — 310...».
Yemy paBeH Jiorapudm rnpousBeaeHus?
. Uemy paBeH snorapudm 4acTHOro?

10. IIpuBenute mpuMepbl JorapupMUUYECKON CHUpaid B MPUPOJE U B
OKpY>Karol[eM MHpE.

11. Ha 4ro HeoOXoaumMo OOpaTUTh BHUMAHHE TIPU PEIICHUU
UPPaLMOHAIBHOI'O YPaBHEHUSI YETHOM CTEIIEHU?

12. UYemy paBeH KOpeHb YETHOI CTENEHHU U3 OTPUIIATEIILHOTO Yncia?
[IpuBeauTe npumep.

13. UYemy paBeH KOpEHb HEUETHOM CTETEHU U3 OTPHUIATEIHLHOTO Yyncia?
IIpuBegure npumep.

14. HauTto cTrouT 00paTUTh BHUMAHUE IPU PELICHUH JIOTapu(PMHUUECKUX
U UPPaAlMOHAIBHBIX, IPOOHO-PAMOHATIBHBIX YPABHEHUI 1 HEPABEHCTRB?

15. B yewm 3akirouaercs rpaduyecKuii crocod pemieHus ypaBHEHHI.

CoNORwWNE

KonTpoJabHasa padoTa
IlepBast yacTh
Ilpu pewenuu 3adanuir 1-4 3anuwume npasunbHLIL OMEem U3 Uemblpex

npeooIHCeHHbIX.
1. Mex/Ty KaKMMH JIBYMsl HATYPabHBIMH YHCIIAMH HAXOUTCS uncio 3v197?
A)19u20;5)2u3;B)18ul19;T)3 u4.
2. Ha pucynke u3o0paxéen rpaduk ¢pynkuun Buaa f(x)=a*. Haiimure 3nauenne f(2).
VA ]

=y

1.1

A) 25.; b) 5; B) 32; I') Het BepHOrO OTBETA.
3. Kakas u3 ¢yHKIMit BO3pacTaroT Ha BCEil 001acTh ompeaeacHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log: x.

2 2x-3

4. Vkaxute obnacts onpeaenenus Gpynknuu f(x) = 1g
X+
A) (-7;1,5); B) (-5 -1,5), (7; +0).; B) (-1,5; 7); ') (-o0; -7), (1,5; +0).




Bropas yacTh
Ilpu evinonnenuu 3a0anuit 5-10 3anumume xo0 pewieHus u NOJIY4EeHHbLIL Omeen.

A8 1110 . 448
5. Haiinute 3HaueHNEe BRIpaKCHUS 471177 447
6. CKOJIBKO TENBIX PEIICHUI HMEET HepaBeHCTB01<7X'1§49?

7. Haiire kopens ypasHenns 108s(4+x) =2.

8. PaccTostnue ot Habmomarens, HaXOAAIIErocss Ha HEOOJIBIIONW BBICOTE h KUIIOMETPOB
HaJ 3eMJIEH, 10 HAOII0JaeMOM UM JIMHUHM TOPU30HTA BEIYUCIISICTCS 10 hopmyre ! = V2Rh , TIe
R=6400 kM — pamnyc 3emnu. C Kakod BBICOTHI TOPU30HT BHUJIEH Ha paccTossHUU 48
KJIoMeTpoB? OTBET BBIPA3UTE B KHIIOMETPAX.

9. B xome pacnama paJvMOaKTUBHOIO M30TONA €0 Macca YMEHBIIAETCS MO 3aKOHY
mit) =mo -2 """ pne Mo HauampHAs Macca M30TONA, {— BpEMs, ITPOLIE/IIEE OT HAYaJbHOIO
MOMEHTa, T — Mepuoz nojypacnaaa. B HauanbHbI MOMEHT BpeMeHH Macca u3oromna 184 mr.
Ilepuon ero nomypacnana cocrasisier / MuH. Haiinure, uepe3 CKOIbKO MUHYT Macca U30ToIa
Oyner paBHa 23 MT.

10. HaiiguTte 3HayeHUe BbipakeHUs: logs 108 + loge 2

ITaJI0HBI OTBETOB:

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

Otser b A A r 121 2 21 0,18 21 3




3.6 Inemenmui meopuu eepwlmnocmeﬁ U Mamemamu4ecKoll CmamucmuKku

Oopazoseamenvhule pe3yrvmamot, noonexcauiue npogepke (Inemenmst): OK 01, OK
03,0K 04, OK 05, IIK 1.1.
Teopernyeckue BONPOCHI:

1.  TIlpomomxure onpeaeneHue: «CmydailHoe coObiTHe — 3TO...». IlpuBenute
puMep.

2.  llpuBenute nmpuMep TOCTOBEPHOI'O COOBITHS.

3. [TpuBeauTe nmpuMep HEBO3MOXKHOT'O COOBITHSI.

4, [Iponomxkure onpeaenenue: «BeposITHOCT CTy4alHOTO COOBITHS — ATO. ...

d. ChopmynupyiiTe TpaBUIIO HAXOKIACHUS CIIOKCHHUS BEPOSITHOCTEH.

6. Chopmynupyiite mpaBUIO YMHOXKEHUS BEPOITHOCTEH.

7. Kak naiitu cpegnee apupMeTndeckoe YuciIoBOro psjaa’?

8.  Kak HaiiTu Mennany 4MciIoBOro psaa?

9.  Kak Beiuncnsiercs: pazmax 4yucjaoBoro psjaa?

10.  Jlns yero HyxHBI [uarpammsl, rpaduku? [lepeuncnure BUABI 1Uarpamm.

11. IlpuBeaute mpuUMeEpbl MPOSBICHHUS 3aKOHA OOJBIIUX YHUCENT B MPUPOTHBIX

SIBIICHUSIX.

12.  Ilpueaute npuMepsl TPOSIBICHUS 3aKOHA OOJIBIINX YUCENT B OOIECTBEHHBIX
SIBIICHUSX.

13. UYro m3yuaer cratucTuka?

14. IIponomxkute onpeaenenue: «CoyeTaHue — 3T0...».

15. IIpomomxkute ornpenenenue: «Pasmenienue — 31o...».

16. TIIpomomxute onpenencHue: «IlepecTaHOBKH — 3TO...».

KonTpoJabHas padoTa
IlepBasi yacTh

Ilpu pewenuu 3adanuin 1-4 3anuwiume npasunbHbLlii Omeem u3 uemvlpex

npeooIHCeHHbIX
1. Kakux coObITHif HE OBIBACT B TECOPUU BEPOSITHOCTEH ?

A) cnyuaiinble; b) Hecnyuaiinbie; B) nocroBepHbie; ') HEBO3MOKHBIE.

2. CoObITHE, KOTOpPO€ MpW BBINOJIHEHUU OINPENEICHHOW COBOKYMHOCTH YCIIOBHIA,
00s3aTeNIbHO TPOU3BOUIET - ATO:

A) cnyuaiinoe; b) necnyuaiinoe; B) nocroBepHoe; ') HEBO3MOXKHOE.

3. BeposiTHOCTD ciydallHOrO COOBITHSI €CTh HEOTPUIATEIbHOE YHUCIO, 3aKIIOYEHHOE
MEXKy YACIAMH:

A)Oul; B)0u100; B)-1u1;T)-100 u 100.

4. I'pynnupoBka — 3T0. ...

A) ymopsoueHue €IUHUI] COBOKYIIHOCTM IO Mpu3Haky; b) pa3Ouenue enuHun
COBOKYITHOCTHM Ha TpYIIbI IO pu3HaKy; B) 00o0menne enuunyHbix (akTtos; I') 0600meHne
€AMHUYHBIX PU3HAKOB.

Bropasi yactn

Ilpu évinonnenuu 3adanuit 5-10 3anumwume x00 pewienus u nOaIy4eHHbLI OMEent.

5. B oduce nuzaitHEpCcKOro areHTCTBa HaXOASATCS § MOCETUTENEH >KEHCKOro mojia u 2
MyKckoro. OrmnpeAennuTs BEpOSITHOCTb TOTO, 4YTO TEPBbIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KUHHA.




6. Ha kongepenuuto npuexanu 2 yuenoix u3 ['epmanun, 3 u3z Cepobun u 7 u3 llIsetinapum.
Kaxapiit u3 HUX nenaeT Ha KoHepeHIuu oauH nokian. [lopsnok mokmamoB onpenensercs
xKepeObEBKOM. HaliiuTe BEpoATHOCTD TOTO, UTO MATHIM OKaKETCS JOKIIa]] yueHoro u3 Cepouu.

7. Mama, Tumyp, nana, Kocts 1 AHTOH OpoCHiIM Kpeduil — KOMY JOCTaHETCS MPOEKT
o opopmIiIeHHIO cBasieOHOro 3ana. Haligure BEeposITHOCTh TOTrO, YTO MPOEKT TOYHO HE OyneT
BBITOJIHATE AHTOH.

8. B simmke Tpu KpacHBIX W TpU cUHUX (promactepa. daomacTepsl BBITACKUBAIOT IO
oduepeny B CIydalHOM IMopsiake. KakoBa BEpPOSITHOCTh TOro, YTO MEPBBIA pa3 CUHHUU
(iomacTep NOSABUTCSA TPETHUM IO CUETY?

9. Man psim uncen: 175; 172;179; 171; 174, 170; 172; 169. Hatinure Moy psijia U cpeaHee
apudMeTHIEeCKOe psiia.

10. Ilpu ananmmM3e UEHOBBIX TMPEANMOYTECHUN KIMEHTOB JU3aWHEPCKOTO areHTCTBA
MOJy4yeHbl JIaHHBIE, IMIPEJICTABICHHbIE B TaOMUIE: 0 KIMEHTOB, NPHOOpETAIONINX
IU3alHEPCKUAE YCIYI'M OJMHAKOBOI'O HA3HAYEHMs, HO pa3IM4HOM neHbel. Haitu mony
CIIy4allHOM BEJIMYMHBL. X — LIEHBI IPOJABAEMBIX YCIYT.

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

ITaJ10HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a1aHusl

OtBer b B A A 02 | 025 | 08 | 015 | 172; | 6500
172,75




4. MOH/I OLIEHOYHBIX CPEACTB /sl Py0e:kHOro KoHTpoJs (mo utoram 3.1 — 3.3)

Oopazoseamenvhule pe3yrvmamot, noonexcauiue npogepke (Inemenmst): OK 01, OK
02, OK 03, OK 05, OK 06, TIK 1.1.

IlepBas 4acThb
Ilpu pewenuu 3adanuii 1-4 3anumume npasubHbIL Omeem U3 Uemblpex

NPeOI0HCEHHDIX.

1. Hans Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel UMeET cepenHa oTpe3ka AB
— Touka M?

A) M(0, 3, 4); ) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. [Ipssmbie AB u C/] napamnensubie. Kakoe pacnonoxenue umeroT npsmbie AC u BJ[?

A) napamensHbie; b) nepnenaukynspusie; B) ckpemuBatotcs; ') nmepecexaroTcsi.

3. Kakue u3 QpyHKIU SBISIOTCS YETHBIMU ?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. Ha pucynke nzo0paxes rpaduk npoussonnoi pyakuuu y=f(x). [Ipu kaxom 3HaueHNH
X (yHKIIHS IPUHUMACT CBOC HaNOOJIbIIIee 3HAYCHUE Ha OTpe3Ke [-4; -2] ?
)

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

Bropasi yacTb

Ilpu evinonnenuu 3a0anuit 5-10 3anumume x00 pewieHus u nOJIy4eHHbLIL Omeen.

5. Uepes koHubl oTpe3ka AB u ero cepeauny M mnpoBefeHBI MapajuiesibHbIE TPSIMBIE,
MEepECEKaIONIMEe HEKOTOPYIO TIIOCKOCTh B Toukax A1, B1 u Mi. Halinure anuny orpeska MMy,
eciau oTpe3ok AB He nepecekaeT minockocTh 1 eciid AA1=6 cm, BB1=4 cm.

6. Jlanbl TOUKH A(6,218) , B(8,2,6). Haitnute nimny BekTopa AB.

. tglo+—]. =
7. Haiinute 2 ecim Lg o =0, 5.

8. MarepuanbHas TOUKa ABHIKETCS MPAMOIMHENHO Mo 3aKoHy X(t)=t>-13t+23 (rme X —
paccTOsiHUE OT TOYKM OTCYETa B MeTpax, I — BpeMs B CEKyHIax, U3MEPEHHOE C Hadaja
IBWKEHUS). B Kakoit MOMEHT BpeMeHH (B CeKyHaX) €€ CKOpOCTh ObuIa paBHa 3 m/c?

9. Tana ¢pynknus f(x)= 3x%+1. Uemy pasna F(1)?

10. Pemmte ypaBHeHue cosx=1. B oTBeT 3amuimmTe HauMEHBIINI HEOTPHUIATEIHHBIN
KOPEHb.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
Otser A r b b 5 V33 -2 8 2 0




5. (I)OHI[ O CHOYHBIX CPEACTB IMJ1d HpOMe)I(yTO‘IHOﬁ arrecranmu (3K33MeH)

IlepeyeHb BONIPOCOB JJISl MIPOMEKYTOYHOI 0 KOHTPOJIA (3IK3aMeHa)
no npeamery Maremaruka

1. KopHu HaTypaJbHOM CTENEHM M HX CBS3b CO CTENEHSIMH C palMOHAJbHBIMU
nokazaressiMi. CTENEHU C NEHCTBUTEIbHBIMYU NTOKA3aTEIsIMU U UX CBOMCTBA.

2. Jlorapudm uymcna. CpoiictBa jorapupmoB (IeicTBUS C JorapupMaMu; OCHOBHOE

jorapupMudeckoe TOXKAECTBO; MEPEX0]l K HOBOMY OCHOBaHUIO) JlecaTruunbie

U HaTypaJibHbIE JIOTapu (MBI

4. Tlpocreilliux TmOKa3zaTeabHble U JorapupMUUECKHE YpaBHEHHUSA: BHJA U CHOCOO
peuieHus.

5. Papmnannas mepa yrna. BpamarensHoe aBuxkeHue. OnpeneneHue CMHyca U KOCUHyca
IIPOU3BOJIBHOTO yrja € MOMOIIBID TPUTOHOMETPUYECKOM OKPYXKHOCTH. TaHTreHc u
KOTaHI'€HC YIJIA.

6. ®opmynbpl  TPUBEICHHUS. @opmynsl  aBotHoro  yrma 6 IIpocreitmue
TPUTOHOMETPUYECKHE YPABHEHUS

7. B3auMHOe pacnojiokKeHHe JBYX MPSAMBIX B IpocTpaHcTBe. [lapamiensHOCTh NPsSMON U
IJI0CKOCTH. [lapanienbHOCTh MITOCKOCTEM.

8. IleprneHauKyIApHOCTh TPSIMOM M TJIOCKOCTH. [leprneHauKynsip ¥ HakJIOHHas. YTOI
MEXIy MPSAMOM U IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMU. llepneHauKyasspHOCTh
IBYX IUIOCKOCTEH.

9. Ipusma. [Ipsmas u HaknonHas npusma. [IpaBunsHas npusma. [lapannenenumnesn. Kyo.
[Iupamupa. [lpaBunbHas nupamuaa. Y cedyeHHas nupamuaa. Terpasap.

10.Iumuaap u xkoHyc. YcedueHHBI KoHyc. OCHOBaHME, BBICOTA, OOKOBAsl MMOBEPXHOCTb,
oOpa3zytomasi, pazBeprka. OceBble CEUEHUS W CEUEHHUs, NapauiebHble OCHOBAHMIO.
[Map u cdepa, ux ceuenus. KacarenbHas IIOCKOCTH K cdepe.

11.®opmynsl 0Obema KybOa, MPSMOYTOJBHOIO MapajielenuIena, ITpu3Mbl, UIMHIPA,
UpaMU/JIbl U KOHYCA.

12. ®opmynsl TUIOMIAAM TTOBEPXHOCTEH IMIIMHIpA U KoHyca. Dopmyssl oObeMa 1rapa u
mIomaau chepsl.

13.BexTopsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. CrioskeHHE BEKTOPOB. Y MHOXKEHHE
BekTopa Ha uucio. KoopauHatel BekTopa. CKalsipHOE NPOU3BENECHHE BEKTOPOB.
[Ipu3Hak nmapayieabHOCTH U MEPIEHIUKYIIIPHOCTH BEKTOPOB.

14. ®ynkuu  u ux cBoiictBa: OO0macTb  OmMpeneICHUS u

MHO>KECTBO 3Ha4€HUI, MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OFPAaHUYEHHOCTb,
nepuoauYHOCTh. [IpoMexxyTKH Bo3pacTaHus U YObIBaHUS, HAUOOJbIIIEE U HAMMEHbIIIEe
3HAYCHUS, TOYKH OdKcTpemyma. 15 TloHarme o mnpousBogHOW (yHKIHH, ee
reOMETPUYECKUN U PU3NUECKUI CMBICIL.

15.[IpousBoHBIE CYMMBI, pa3HOCTH, ITPOM3BEEHUS, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX
AJEMEHTAPHBIX (DYHKIIHIA.

16.IIpuMeHenne NPOU3BOIHON K UCCIENOBAHUIO (DYHKIIMI M MOCTPOCHHUIO TPadUKOB:
IPU3HAK BO3pAaCTaHus, YObIBAHUS, SKCTpeMyMa (DYHKIIMU

17.Ucnonb3oBaHus TPOM3BOAHOM JJISl HAXOXKICHUS HaWIy4dlllero  peleHus B
NPUKIIAJHBIX 3a7a4ax.

18.TIpuMeHeHne onpeneseHHOro HHTerpaia s HaX0KASHHs TUIOIIaAn KPUBOJIUHEHHOM
tpanenuu. opmyna Herorona—JleliOnura.

19.OcHoOBHBIE TIOHSATHUSI KOMOWHATOPUKU. 3aJadyd Ha TMOJACYET 4YHUCIa Pa3MEIICHUH,

w



MEPECTAHOBOK, COUYECTAHUM.
20.Co0pbITHE, BEPOSITHOCTH COOBITHSA, CIIOKEHUE U YMHOXKEHHUE BeposiTHOocTel. [loHsTHe 0
HE3aBUCUMOCTHU COOBITHH.

OopaszoeamenvHblie pe3ynomamal, noonexcauwiue nposepke (dnemenmst): OK 01, OK
02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 1.1.



IK3amenayuoHHble 3A0AHUL NO MAMEMAMUKeE
Oos13aTe/IbHAS YACTD
IIpu BeImoiHeHNH 3aaHuii 1-12 3anumuTe X0/ pemieHus U MOJyYeHHbIH 0TBeT.

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

2.  Ha pucyHke >KUpHBIMU TOYKaMHU
MOKa3aHO CYTOYHOE KOJIMYECTBO OCA/IKOB,
BbIMaAaBIIKX B Dnmcte ¢ 7 o 18 nexabps 2001
roja. [lo ropuzoHTany yka3pIBaroTCs Yncia
MecsIa, 0 BEPTUKAIN — KOJIUYECTBO
0CaJIKOB, BBITIABIIUX B COOTBETCTBYIOIINN
JIeHb, B MUJUTUMETpax. /(s HarmsgHocTH
KUPHBIE TOYKHM Ha PHUCYHKE COCIUHCHBI
nuHuen. Onpenenure Mo pUCyHKY, CKOJIbKO JHEH BbIMaaano 06ojiee 2 MUITUMETPOB
0CagKoB?

3. CTouMOCTb ycnyr 4acTHOI0 u3aitHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIbKO CTOMJIM YCIIYTH AU3aHEPA 10 MOJOPOKAHUS, €CIIH MMOCIE KIIUEHT 3ariaThil
55000py6?

4.  Ha rapenke 16 nupoxxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM U 4 ¢ BuiHei. FOns Hayran
BbIOMpAeT OIMH MUPOXKOK. HalinTe BEpoOITHOCTH TOTO, YTO OH OKA)KETCS C BUILIHEH.

5. Haiinure 3Hauenue Boipaxenus 10922 + logz 32

7—6x=17.
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6. Haiinure kopeHs ypaBHEHUs

7.  Pemmte HepaBeHCTBO 25" > 64. B 0TBET 3aNUIINTE HAMMEHBIIIEE TTOJOKHUTEILHOE

YHUCJIIO.
XreE 3

8.  Haiinute KOpeHb ypaBHeHHss ~* 2 7

9.  Haitaute npousBoaHyt0 QyHKIUU B Touke X=0:y _ O3 6 +Tx-1

10. Kactproms, opopmiieHHas 110 HHAUBUAYATLHOMY 3aKa3y, UMeeT (HopMy HUIHHAPA.
Bricora kactpronu 35 cm, ntuamerp ocHoBanus 20 cMm. PaccunTtaiiTe BMECTUMOCTh TaHHON
NOCY/bL, IEJICHHYIO Ha 7.

11. HatiguTe mromasas GUrypbl, n300pakeHHON HA PUCYHKE

L |

\

A \
=

12. Teno aBuxercs no 3akony S(t)=3t?+5t (M) Haiitu ckopocts Tena yepes ¢ mocie
HaJayia JBKEHUS.

oo IHUTEIbHAA YaCTh
Ilpu evtnonnenuu 3a0anuit 13-16 3anumume x00 pewienus u noayueHHblil OmMmeem
13. BeruucauTe 1omanp ydacTka CTOJa, OTBEICHHOTO IS MPE3CHTAMH pPadoT
nusaiinepa Bacwuims, mepuMeTp KOTOPOro OrpaHUYMBAIOT JTUHUN Y=X2-2X-2 U
y=-X?+2. Bemonuaure ueprex. OTBET HaiiTe B KBaPATHBIX METPax.
14. Pemmte ypaBHenue Sin?X - 2sinx=0. B oTBEeT 3amuIIMTE KOJMYECTBO PEIICHHUM,
NPUHAIICKAIINX TPOMEKYTKY [0; 47.]




15. Haitnute 00beM MHOTOIpaHHUKA, N300paKEHHOT'0 Ha PUCYHKE (BCE
JIBYTPaHHBIC YTJIbI IPSMBbIE).

16. 3aka3 Ha 126 OTKPBITOK MEPBHIN JU3aHEP BBHIMOJIHSIET HA 5 4acoB
obicTpee, ueM BTOpoil. CKOJIbKO OTKPBITOK 32 Yac U3rOTABJIMBAET MEPBbIN 1HU3ailHeD,
€CJIM U3BECTHO, YTO OH 3a YaC MOXKET MPUTOTOBUTH HA 5 OTKPBITOK OO0JIbIlIE BTOPOro?

ITAJOHBI OTBETOB:

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

Orer |2 |3 |50 |025/6 -7 |1 |- |7 |3500/15 119 |5 |6 |13

TBIC

e




