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1. TIACITOPT ITPOI' PAMMBI YVUEBHOM JIUCITATIIMHBI
I[IY.01. MATEMATHKA
1.1. O6macTh IPUMEHEHHS TTPOTPaAMMBbI

[TporpamMmMa yueOHON NUCUUIUIMHBI BXOAUT B MpO(UIbHBIE yueOHBIE MPEIMETHI
I[IY/.01. Marematnka SBJIA€TCA 4YacCTbIO NPOrpaMMbl ITOATOTOBKH CIELHAINCTOB
cpenHero 3BeHa mno coenuanbHocTH  09.02.07 HMHbOpManmMoOHHBIE CHCTEMBI
Y NPOrpaMMHPOBAHME, BXOISALIEH B COCTAB YKPYINHEHHOW TPYIIIBI CHEUAIBHOCTEN
09.00.00 UudopmaTrka 1 BHIYUCIUTENIbHAS TEXHUKA.

1.2 MecTo DUCHMIUIMHBI B CTPYKTYpE MPOrpaMMBbl IMOJTOTOBKH CIICIIMAIMCTOB
CpPEIIHETO 3BCHA!

Vuebnas mucnuruimHa I[TYJ[.01. MaremaTtuka siBIsieTcsi 001eo0pa3oBaTeIbHOM
y4eOHOM TUCITUIUIMHON U3 IUKJIA TPOPUIBHBIX YUeOHBIX MPEIMETOB.

1.3 Llenu 1 mu1aHUpyeMble pe3ybTaThl OCBOCHUSI JUCIUIUINHBI

Conepkanue yueOHON mporpamMmbl o01meoopazoBaTenbHo qucuumuinabl [TY 1.01
MareMaTtuka  HampaBJI€HO  HAa  JIOCTHKEHUE  PE3YJIbTaTOB €€  U3YUYEHHS
B COOTBETCTBUM C TpPEOOBAaHUSIMU C Yy4e€TOM NpOo(ecCHOHAIBLHON HamNpaBIEHHOCTH
OI'OC CIIO mno cneumansHocTH  09.02.07 HMHpOpMaLHUOHHBIE  CUCTEMBI
U TIPOTPaMMHUPOBAHUE.

[InaHupyemMble pe3yiabTaThl OCBOEHHUS OO0IIE00pa30BaTEIbHON  JUCHMILIMHBI
B cootBerctBUM ¢ PI'OC CIIO no cneumansHoctd 09.02.07 WubopmarmonHbie
cUCTeMbl U mporpammupoBaHue. Oco0oe 3HaueHWE JUCHMILUIMHA HMEET IMpH
dbopmupoBanuu u pazsutun OK u T1K.

OK 01. Bsibupats croco0Osl pemieHus 3aaad mpo(ecCHoHanbHON NeITeIbHOCTH
IPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnons3oBaTh  COBPEMEHHbIE  CpEICTBa  IMOWCKa, aHalu3a
U MHTEpHpeTanuu UHpOpMaluu, 1 UHPOPMAIIMOHHBIE TEXHOJIOTHH JUIS BBITOJHEHHUS
3a7a4 Mpo(eccnoHaIbHOM e TENbHOCTH;

OK 03. IlnanupoBaThb W peaan30BbIBaTh COOCTBEHHOE MPOQPECCHOHATBHOE
" JMYHOCTHOE pa3BUTHE, MPEeANPUHUMATEITBCKYIO JEeSATENbHOCTD
B npodeccuoHanbHOi cepe, UCNob30BaTh 3HAHUS MO (PUHAHCOBOW TPAMOTHOCTH
B PA3IMYHBIX )KU3HEHHBIX CUTYAIIHAX;

OK 04. DOddexkTuBHO B3aMMOACHCTBOBaTH W paboTaTh B  KOJIJICKTUBE
U KOMaH/IE;

OK 05. OcymecTBisiTh yCTHYIO W  HUCBMEHHYI0  KOMMYHUKALIMIO
Ha ToCyJapcTBEHHOM si3blke Poccuiickoit @Pexepanii ¢ y4yeTOM OCOOEHHOCTEM
COLIMAJILHOTO U KYJBTYPHOTO KOHTEKCTA;

OK 06. ITposBiTh TpaKAaHCKO-NATPUOTUUYECKYIO MO3HILMIO, JEMOHCTPUPOBAThH
OCO3HAHHOE IOBEJECHUE HAa OCHOBE TPAJULMOHHBIX OOILIEYEIOBEYECKUX LEHHOCTEM,
B TOM YHCIE C YYETOM TapMOHM3AIMH MEXHAIMOHAIBHBIX U MEXPEIUTHO3HbBIX
OTHOILIEHUH, MPUMEHATh CTAHJAPTHI AHTUKOPPYIIIHOHHOTO TTOBECHHS,;



OK 07. ConelicTBOBaTh COXpPaHEHUIO OKPY>KAIOIIEH CPeIbl, PpeCypcoCcOEpEKeHHIO,
MPUMEHSTH 3HAaHUSI 00 U3MEHEHUU KJIMMaTa, MPUHIIMIBI OEpEKIMBOrO MPOU3BOJICTRA,
3¢ (HEeKTUBHO AEMCTBOBAThH B UPE3BbIUAMHBIX CUTYAIUSX;

[IK 5.1. Cobupath UCXOAHbBIE JaHHBIE JIJIsl Pa3pa0d0TKU MPOEKTHON TOKYMEHTAIlUU
Ha UH(GOPMAIIMOHHYIO CUCTEMY;

[IK 8.2. ®opmupoBath TpeOOBaHUS K JHU3aliHYy BEO-NPUIIOKCHUNH Ha OCHOBE
aHaJlM3a MpeIMETHON 00JIaCTH U LIEJIEBOM ayIUTOPUH;

[IK 9.7. OcymectBnare cO0p craructudeckod wuHpopManmu o pabdote
BEO-TIPHIIOKEHUH 17151 aHan3a 3 (PEKTUBHOCTH €ro PaboTHI.

1.4. KonnyecTBO 4acoB Ha OCBOCHHE MPOrPAMMBI JUCIUIIIINHBIL:
O0bem oOpasoBaTenbHON Harpy3ku oOydaromerocss — 240 gacoB, B ToOM
17 (o) (<
- TeopeTuyeckoro oOydyeHus 182 yaca;
- 71a00paTOPHBIX U MPAKTUYECKUX 3aHATUN 34 yaca;
- TPOMEXKYTOUYHOMH aTTectanuu 24 Jaca.



Oomue

[Tnarupyemblie pe3yabTaThl O0ydeHHUS

KOMIICTCHINH Oo6mme JIMCIUIIINHAPHBIE
OK 01. Bribupats B 4acTu Tpy0BOro BOCIIUTAHHUS: Branetsb METOIaMH JI0Ka3aTeNbCTB,
CIIOCOOBI pellleHus 3a/]a4| -  TOTOBHOCTB K TPYJy, OCO3HAHME IIGHHOCTH  @ATOPUTMAMHM  pelleHus  3ajad;  yMeHHe
npodecCHOHANBHON  MacTepcTBa, TPYI0II00NE; GopMyIIHpOBaTh ONpeleNeHHs,, AaKCHOMBI U
JEATETbHOCTH - TOTOBHOCTbH K aKTUBHOI JICATEILHOCTH TEOpEMBI,  NpPUMEHATh  MX,  TPOBOJUTH

IMPUMCHHUTCIIbHO K
pa3iIn4YHbIM KOHTCKCTAM

TEXHOJIOTUYECKON U COIMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATD, IUIAHUPOBATH U
CaMOCTOSITENTFHO BBITIONHATH TAKYIO IEATEIHHOCTB;

- MHTEpEC K pa3InyHbIM chepam
Mpo¢heCCUOHAIBHON JIEATEIIBHOCTH,

OBnazieHNe YHUBEPCATBbHBIMU YU4EOHBIMU
M03HABATEIbHBIMH JICHCTBUSMU:

a) 6a30BbIE JJOTUYECKUE JCHCTBUS:

- CaMOCTOATEIbHO (POPMYIHPOBATh U
AKTyaJIM3UpOBaTh MPOOJIEMy, pacCMaTpUBATD €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBIN IPU3HAK UITU
OCHOBAHMSI JIJIsl CPaBHEHUS, KJIaCCU(DUKAIIUU U
00001IICHNS;

- ONpeleNsTh LeJIH NeATeIbHOCTH, 3a/1aBaTh
napaMeTpbl ¥ KPUTEPUH UX TOCTIKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI
B PACCMaTPUBAEMBIX SIBJICHUSAX;

- BHOCHUTH KOPPEKTHBHI B I€ATEIHHOCTb,
OLICHWBATh COOTBETCTBUE PE3YJIHTATOB IIEIISAM,
OLICHUBATh PUCKH MOCIEICTBUH NEATeIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MTPU
pelIeHnH )KU3HEHHBIX TPO0IeM
0) 0a30BBIC CCIICAOBATEIBCKHUE JICHCTBHS:

NI0OKa3aTEIbHbIE PACCYKICHUS B XOJ€ PEIICHUSA
3ajady;

YyMETh ONEPUPOBATH IOHATUSAMH: CTEIICHb
yucia, Jorapum YuciIa; YMEHHE BBIIOJHATH
BBIUMCIICHUE 3HAYeHUH U 1peoOdpa3zoBaHuUs
BBIPDAKEHUI CO CTENEHSIMU M JorapupmMamu,

npeoOpa3zoBaHus IpOOHO-pallMOHATBHBIX
BBIPAKCHU;

YMETb OIIEpUPOBAThH HOHSITUSIMHU:
paloHajIbHbIE, UppalOHAIIbHBIE,
oKa3aTeNbHbIE, CTETICHHBIE,
norapudmuueckue, TPUTOHOMETPUUYECKUE

ABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;
2 b
yMETh OINEpPUPOBATh MOHATUSIMH: (YHKIIUSA,

HEIIpEPbIBHAs byHKIMS, IIPOU3BOJIHAS,
nepBooOpa3Hasi, OnpeaeIeHHbIA HHTErPall;
YMEHHE HaxOJUTh ITPOU3BO/IHBIE
PIIEMEHTAPHBIX byHKUINH, UCIIONB3YS
CIIDAaBOYHBIE  MaTE€pUAIbl;  HCCIEO0BATh B
[TPOCTENIINX CIIyvasx byHKIMH Ha
MOHOTOHHOCTb, ~HAaxOJIUTh HAuOOJbIIMNE U
HauMEHbIIME 3HaueHus (QyHKUUH; CTPOUTH
rpa@uKy MHOTOUYJIEHOB C HCIOJB30BaHUEM

dllrapara MaTCMaTH4YCCKOI'O aHaJIn34,




- BJAJETh HaBbIKAMU y4eOHO-
MCCJIEI0BATENBCKONW U TPOECKTHOU JIE€ATEIBbHOCTH,
HABBIKAMH pa3pelieHus mpoosiem;

- BBISBIATH NPUYHHHO-CJIEICTBEHHBIE CBSI3U U
AKTyaJIM3UpOBaTh 3a7a4y, BbIIBUTaTh TUIIOTE3Y €€
pELIeHMs], HAXOAUTh ApIYMEHTBI JJI JOKa3aTelIbCTBa
CBOMX YTBEP>KICHUH, 3a/1aBaTh MapaMeTPbl U
KPUTEPUU PELICHUS;

- aHAJIU3UPOBATh IOJyYECHHBIE B XO/I€
pELIeHNs 3a]a4M Pe3yJIbTaThl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb IEPEHOCUTH 3HAHHUS B
MMO3HABATEJIHYIO U MTPAKTUYECKYIO 00J1acTh
PKU3HEIEATEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX
MpPEeIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJEH, PEIaraTh
OpUTHHAIbHBIE TOAXO/Abl U PEILICHNUS;
U CIOCOOHOCTh UX MCIIOIb30BaHMS B
II03HABATEIBbHOU U COLIMAJIBHON MPAKTUKE

IIPUMEHSITH TPOU3BOIHYIO IPU PELICHUN
3a/7a4 HA IBUKEHUE;

pemarb IIPAaKTUKO-OPUEHTUPOBAHHBIE
3ajadyl Ha HAuWOOJNbIIME U  HANMMEHbIINE
3HAYCHUS, HA HAXOXKJICHHE IyTH, CKOPOCTH M
YCKOpPEHHS;

YMETh OTIepUPOBAThH TOHSITHSIMH
paroHaIbHas byHKIHS, ToKa3aTeNIbHas
byHKIHS, CTEIICHHAs byHKIIHA,
nmorapudmMuyeckas byHKIHA,
TPUTOHOMETpUUECKHEe  (YHKIUU, OOpaTHBIC
byHKINY; yYMEHHE CTPOUTH rpaduxu

M3YUYCHHBIX (DYHKIIUHA, HCIOJB30BaTh TI'paduKu
[IPY U3YYCHUU MPOLIECCOB U 3aBUCUMOCTEH, MPH
pELICHUN 3aJ1ad U3 IPYTUX y4eOHBIX MPEIMETOB
Y 3a7a4 U3 pEATbHOMN KU3HU,

BbIpakaTh (POpMyaMu 3aBUCUMOCTH MEXKIY
BCJIMUYMHAMU;

YMETh pEIIaTh TEKCTOBBIE 3aJa4M Pa3HBIX
TATIOB (B TOM YHCJE Ha IPOICHTHI, JOIU U
JacTH, Ha JBW)KCHHE, pabdoTy, CTOMMOCTH
TOBApOB M YCIYT, HAJIOTH, 3aJlaud U3 O00JacTh
YIIpaBJICHUS JIMYHBIMH u CEMEHUHBIMU
dbuHaHCcaMn);

COCTaBIISITh BBIPKEHHS, YpaBHEHUS,
HEPAaBEHCTBA M HX CHUCTEMBI 110 YCIIOBHUIO
3aJjayd, WCCJIECAOBATh MOJYYCHHOE PEIICHUE M
OIIEHUBATh MIPABIONOI00HOCTh PE3YILTATOB;

YMETh OINEPUPOBATH MOHATUSIMHU: CpPEIHEE

apupMeTHYeCKoe, MeJMaHa, HauboJjblliee U
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HAaUMEHbIIIEE 3HAYEHHUSA, pa3Max, AHCIEpPCHUs,
CTaHIapTHOE OTKJIIOHEHHE YUCIOBOTO Habopa;

YyMEHUE  U3BJIEKaTb, HMHTEPIPETUPOBATH
MH(OpMAIMIO, TPEICTABICHHYIO B Ta0IMIAX, HA
uarpaMMax, rpadukax, OTPaXKaKOILYIO
CBOMCTBAa pEAJbHBIX IPOLIECCOB U SIBJICHUM;
NpEICTaBIsITh HMHOOPMALMIO €  HOMOUIBIO
TaOJINI ¥ TUarpaMM;

UCCJIEN0BATh CTATUCTUYECKHUE TAHHBIE, B TOM
qKClie C IPUMEHEHUEM IpaUuecKuX METOJI0B U
PIIEKTPOHHBIX CPEICTB;

YMETh ONEPUPOBATH IMOHATHUAMMU: CITyYalHBIN
OMBIT U CIIy4aliHOE

coObITHE, BEPOSITHOCTD CIIy4aliHOTO
COOBITUSI; YMEHHE BBIYUCISTH BEPOSITHOCTH C
MCITI0JIb30BaHUEM I'pahueCKUX METOOB;

OpUMEHATh  (OPMYJIBI  CIOXKEHUS U
YMHOKEHHSI BEpPOSITHOCTEH, KOMOMHATOpHBIE
(bakTbl U GOPMYJIbI IIPU PEILICHUN 33]1aY;

OLICHUBATh BEPOSITHOCTH peanbHbIX
COOBITHH;  3HAKOMCTBO CO  CIIy4allHBIMU
BEJIMYMHAMM;

YMEHUE IPUBOANTH NPUMEPHI IPOSBICHUS
3aKOHa OOJBIIMX YHCEeNl B MPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSX;

YMETh OINEpUPOBaTh MOHATHIAMH: TOYKA,
npsimasi, IJIOCKOCTb, MPOCTPAHCTBO,
NIBYTPAHHBIN YroJl, CKPEIIMBAIOIIUECS MPSIMBIE,
NapaJlieIbHOCTh M MEPHEHIUKYISIPHOCTh
NPSIMBIX U IJIOCKOCTEH, YO MEXKIY NPSIMbIMH,
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YTOJI MEXIYy IpSMOA M IUIOCKOCTBIO, YIOJI
MEXIY IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 0
[JIOCKOCTH, PACCTOSHHE MEXIy MPSIMBIMH,
[PACCTOSTHUE MEXY TUIOCKOCTSMH;

YMEHHUE HCIOJIb30BaTh MPHU PEIICHUH 3a1a4
M3y4eHHbIE (PaKThl M TEOPEMbl IIAHUMETPHUH;
YMEHME  OLEHUBaThb  pa3Mepbl  OOBEKTOB
OKpY>KaroIlero MUpa;

YMETh OIIEpUPOBATh HOHSITUSIMHU:
MHOTOTPaHHHUK, C€YEHHE MHOIOIPaHHUKA, KYO,
napasulesenune, npu3Ma, nupamMmua, purypa u
OBEPXHOCTh BpALCHUs, IWIUHJIP, KOHYC, LIap,
cdepa, ceueHus: pUrypsl BpallleHus, I0CKOCTb,
Kacaromasicss  cdepbl, UWIMHApPA, KOHYca,
[UIOLIAJb TOBEPXHOCTH MUpaMUIbl, MPU3MBI,
KOHyCa, UWJIWHJIpa, IUiomaab cdepbl, 00beM
Ky0a, TNpSMOYTOJBHOTO  Mapajieienunesa,
nupamMubl, PU3Mbl, HWJIMHAPA, KOHyCa, 1Iapa;
YMEHUE  HU300pakaTb  MHOTOIPAaHHUKH U
[NOBEPXHOCTH BpPALEHUS, UX CEUEHMS OT PYKH, C
[OMOILBIO  YEPTEKHBIX  HWHCTPYMEHTOB U
DIIEKTPOHHBIX CPEACTB;

YMEHUE  paclio3HaBaTb CHMMETPUIO B
[IPOCTPAHCTBE; yMEHUE pacro3HaBaTh
PaBUJIbHBIE MHOTOTPAaHHUKHY;

yMETh ONEPUPOBATh MOHATUSMU: IBUKCHUE
B IPOCTpPaHCTBE, MOJ00HbIE (QUTYpPHl B
[IPOCTPAHCTBE;  HWCIOJb30BaThb  OTHOIIEHUE
MJI0111aJIe TOBEPXHOCTEW U 00bEMOB MOJOOHBIX
buryp npu penieHuu 3aaay;




YMETh BBIYUCIISITH F€OMETPUYECKHUE
BEJIMYMHBl (JJIMHA, YIOJ, IUIOHIAAh, OOBEM,
[JI0111a/1b TIOBEPXHOCTH), UCHOJIb3YsI U3yUCHHBIE
(bopMyIIBI 1 METOIBI;

YMETh ONEPUPOBATH
[PSMOYTOJIbHAS cucrema
KOOPAWHATBl TOYKH, BEKTOP, KOOPIAUHATHI
BEKTOpa, CKaIPHOE IPOMU3BEAECHUE, YIOJ
MEXKTY BEKTOpPaMH, cyMma BEKTOPOB,
[IPOM3BEICHUE BEKTOpAa HA YHUCJIO; HAXOIUTH C
MOMOIIBIO HM3YYEHHBIX (OPMYT KOOPAUHATHI
CEpEIUHBbl OTPE3KA, PACCTOSHUE MEKIY IBYMs
TOUYKAMH;

yMETh BBIOMpaATh MOAXOASIIUN H3YYEHHBIN
METOJ JUIsl PEIICHUS 3a7add, pPACHO3HABATh
MaTeMaTH4yeckue (akThl U MaTeMaTUYECKHUE
MOJIEIM B MPUPOAHBIX M OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOJUTH
[MPUMEPHI MATEMATUYECKUX OTKPBITHI

POCCHUMCKOM W MHPOBOM MAaTEMaTHYECKOU

MTOHATUSIMU:
KOOPAMHAT,

HaYKH
OK 02. Ucnonbs3oBaTh B o6mactu IeHHOCTH HAYYHOTO MTO3HAHUS: Ymetb OIIEpUPOBATH MIOHATUSMMU:
COBpPEMEHHBIC Cpe/IcTBa | -  CPOPMUPOBAHHOCTH MHUPOBO33PEHUS, palMoHaIbHAs byHKIIMA, IIOKa3aTesbHas
MOMCKA, aHAIM3a U [COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO byHKIIHS, CTEIICHHAs byHKIHA,
MHTEPHPETALUN Pa3BUTHUSI HAYKW U OOIIIECTBEHHON MPAKTUKH, iorapudmMuyeckas byHKIWHA,
uHopMmauu, u OCHOBAHHOTI'O Ha AUAJIOTE KYJIbTYD, TPUTOHOMETPUUECKHE  (QYHKIMH, OOpaTHbBIC
MH(OPMAIMOHHBIE  [CTOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B byHKIIY; YMEHUE CTPOUTH rpaduku

TEXHOJIOTHH JIJIS
BBITIOJTHCHHUS 33724
npodecCuoHaTbHON

[MOJINKYJIbTYPHOM MUPE;
- COBEPUICHCTBOBAaHUE A3BIKOBOU U

UUTATCIILCKOU KYJBTYPEI KaK CPCACTBA

M3YYEHHBIX (DYHKIMI, MCHOJIb30BaTh TIpaduku
pY U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEN, Mpu

CIICHUH 33]a4 U3 APYTUX YYEOHBIX MPEJIMETOB

10




ACATCIBHOCTHU

B3aMMOJICHCTBHS MEXY JIOAbMH U MO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOUN
NesITeIbHOCTH, TOTOBHOCTD OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
MHANBUIYAIbHO U B TPYIIIIE.

OBnaneHne yHUBEPCAIbHBIMU YIEOHBIMU
[03HABATEJIbHBIMU JICHCTBUSAMU:

B) paboTta ¢ uHpopmaImen:

- BJIQJICTh HaBBIKAMH IOJIy4€HUs HH(OPMaLIUU
13 UICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATh IOUCK, aHAJIN3, CHCTEMAaTU3aLUIO U
MHTEPIPETALNIO HH()OPMALIUK PA3IUYHBIX BUIOB U
(opM npeacTaBieHus;

- cO3/1aBaTh TEKCTHI B Pa3IMUHBIX hopMaTax ¢
Y4€TOM Ha3HaueHHUs HHPOPMAIIUHU U 1IETEBOM
Ay IUTOPHH, BBIOUpPAs ONTUMAIIbHYIO (hopmy
MpeICTaBICHNS U BU3YyaIU3allny;

- OIEHUBATh JIOCTOBEPHOCTD, IETUTUMHOCTh
MH(GOpPMaINH, €€ COOTBETCTBHE MIPABOBHIM H
MOpaIbHO-3TUYECKUM HOpMaM;

- HCIOJIb30BaTh CPeCTBAa MH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEILICHUH
KOIHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHMU3aIMOHHBIX 33]1a4 ¢ COOTI0ICHUEM
TpeOOBaHMI SPrOHOMHUKH, TEXHUKH OC30ITaCHOCTH,
UTHUEHBI, pecypcocOepeKeH s, IPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAITMOHHON
0e30I1aCHOCTH;

- BJIaJIeTh HABBIKAMH PACTIO3HABAHUS U 3aIIUTHI

uH(popmaIu, THGOPMaIMOHHON 0€30MaCHOCTH

Y 337124 U3 PEATbHOM KU3HU;

BBIpAKaTh (POPMyJTaMH 3aBUCUMOCTH MEKITY
BEJIIMYMHAMU;

YMETh OIEPUPOBATH MOHATUSIMU: TOXKAECTBO,
TOXIECTBEHHOE NpPeo0pa3oBaHUE, YpaBHEHUE,

HEPAaBEHCTBO, cucremMa YPaBHEHHMU 51
HEPABEHCTB,  PAaBHOCWIBHOCTb  YPaBHEHHI,
HEPABEHCTB U CUCTEM,  PALMOHAIBHBIE,

MppaloHaIbHble, TIOKa3aTelIbHbIE, CTEICHHBIC,
norapumuyeckue, TPUTOHOMETPUUECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI;

YMETh pELIaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3IMYHbIX IPUEMOB;

penaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI
C IapaMeTPOM;

NPUMEHATH YpaBHEHHS, HEPaBEHCTBA, WX
CUCTEMBI JUIsl PEIICHUs] MaTEeMaTUYECKUX 3aaad
U 3a/ad W3 PA3NIMUHBIX O0JacTel Hayku u
[pEATbHOM KU3HU,

YMETb CBOOOJHO OINEPUPOBATH MOHATUSMU:
NIBUOKEHUE, ApaJUIETIbHBIA IEPEHOC, CUMMETPUS
Ha IUIOCKOCTM M B MNPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue Moa00us, TOI00HBIE (PUTYPHI;

yMETh pPAclo3HaBaTh pPaBHbIE U TMOJOOHBIE
(Gurypsl, B TOM 4HuClie B IPHUPOJE, UCKYCCTBE,

APXUTEKTYPE;
yMeTh  HCHOJIb30BaThb  IeOMETPUUYECKHUE
OTHOIIICHMUS, HaxOJUTh reOMETPUYECKUE

BEJTUYUHBI (JIMHA, YTOJl, IUIOIIa/lb, 00BEM) MpHU

CIICHHUH 33J1a4 U3 APYTUX YYEOHBIX MPEJIMETOB
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VIMYHOCTH

1 U3 PEATbHOU KU3HU

OK 03. [ImanupoBats u
peaTn30BbIBAThH
COOCTBEHHOE
podecCHOHATBEHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHUMATEITBCKY IO
JIeSITELHOCTD B
npodeccuoHaIbHON
cdepe, UCIIOIb30BaTh
3HAHMS N0 (PUHAHCOBOU
IPaMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX
CUTYaITUAX

B ob6macT 1yX0BHO-HPaBCTBEHHOT'O BOCITUTAHMS:

- c(OpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, STUYECKOTO TOBEACHMUS;

- CIOCOOHOCTH OIIEHUBATh CUTYAIUIO U
MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUEHTUPYSICh Ha
MOPaJIbHO- HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOT'O BKJIaJa B IIOCTPOCHUE
YCTOMYMBOTO Oy AyIIEro;

- OTBETCTBEHHOE OTHOIIECHHE K CBOMM
poauTeNsM U (WIN) APYTUM YJIEHAM CEMBH,
CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSATHUS
[IEHHOCTEN CEMENHOM KN3HU B COOTBETCTBUH C
TpaauusaMu HapoaoB Poccuu;

OBJajieHre YHUBEPCATBHBIMU PETYJISTUBHBIMU
TIEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOATEIBHO OCYIECTBIISATh
[MO3HABATEIbHYIO JIESITEIIbHOCTD, BBISBIIATD
Mpo0JIeMbl, CTAaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE
3ajiauu B 00pa30BaTEeNbHOM JACSITEIIBHOCTH U
PKU3HEHHBIX CUTYaIIUAX;

- CaMOCTOATEJIbHO COCTAaBIIATH IUIaH PEIICHUS
NpOoOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

- J1aBaTh OLICHKY HOBBIM CHUTYallUsIM;

- cHocoOCTBOBaTh (HOPMUPOBAHUIO U
MPOSIBJICHUIO IIIMPOKOU SPYAUIIUU B PA3HBIX

001aCTSIX 3HAHMH, TIOCTOSTHHO MOBBIINIATH CBOU

yYMETh OTIEPUPOBATH TOHITHSIMHU:
parmoHaIbHBIC, UPPAIMOHATBHBIC,
MOKa3aTeJIbHBIC, CTCTICHHBIE,
nmorapudMuuecKre, TPUTOHOMETPUIECKHE
YpaBHEHUS U HEPABEHCTBA, X CUCTEMBI;

YMETh OTIepUPOBAThH TIOHSITHSIMH
MHOTOIPaHHUK, CEYECHUE MHOTOTpaHHUKa, KyO,
napajijiesienune, npyusma, nupamuaa, purypa u
MOBEPXHOCTH BpAILlEHUS, [IMJIMH]IP, KOHYC, 1Iap,
chepa, ceueHuss GUTYphI BpaIICHUS, TIJIOCKOCTD,
Kacaromasicss  cepbl, WIMHIApA, KOHYycCA,
MIOMAh TOBEPXHOCTH MHPAMUIBI, TPU3MBI,
KOHyCa, UWJIWHJpa, IUlomaab cdepbl, 00beM
Ky0a, TPSIMOYTOJBHOTO  TapajuleenuIea,
U pPaMUIbI, IPU3MBI, IWJIWHAPA, KOHYCA, 11apa;

yMEHHE M300pakaTb MHOTOTPAHHHUKH W
MOBEPXHOCTHU BpAIICHUS, UX CEUCHHS OT PYKH, C
MOMOIIBI0  YEPTEKHBIX  HMHCTPYMEHTOB U
DJIGKTPOHHBIX CPEJCTB; YMETh pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; yMETh
[pacro3HaBaTh MPAaBUIILHBIE MHOTOTPAHHUKH;

yMETh OTIepUPOBATh MTOHSATUSIMU:
MPSIMOYTOJIbHAS cucremMa KOOP/IMHAT,
KOOPJIMHATHI ~ TOYKH, BEKTOP, KOOPIAWHATHI
BEKTOpa, CKaJspHOE TMPOM3BEACHHE, YTOI
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
MIPOU3BEJCHUE BEKTOpAa HA YHCIIO; HAXOIUTh C

MOMOIIBIO HM3YYEHHBIX (OPMYJT KOOPAMHATHI
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00pa30BaTENbHbIN U KYJbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

- HCIIOJIb30BaTh MPHEMbI pedrekcun ass
OLICHKU CUTYAaIllH, BBIOOpA BEPHOT'O PEILEHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHHKEHHUIO;

B) SMOLMOHAJIbHBIA UHTEIJIEKT,
[peanoJaralomuil cCGOpMUPOBAHHOCTD:

- BHYTPEHHEW MOTMBALIMH, BKIKOYAOLIEH
CTPEMJICHHE K IOCTH)KEHUIO LIETHU U YCIIEXY,
ONTHMH3M, HUHULIUATUBHOCTh, YMEHUE JI€HCTBOBATB,
MCXOJS U3 CBOUX BO3MOXKHOCTEH;

- OMIIaTUH, BKJIIOYAIOIIEH CIOCOOHOCTh
[MOHUMATh SYMOLIMOHATILHOE COCTOSIHUE APYTHX,
VUUTBIBATH €0 MPU OCYIIECTBICHUN
KOMMYHUKAIMH, CTIOCOOHOCTh K COYYBCTBUIO U
CONEPEKNBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX
CIIOCOOHOCTH BBICTPAUBATh OTHOILIEHUS C APYTUMHU
ITIOIbMU, 3a00TUTHCSI, TPOSBIIATH UHTEPEC U
azpeniatb KOHQJIMKTHI

CEepeUHBbI OTPE3Ka, PACCTOSHHUE MEXKIY JIBYMS
TOYKAMU

OK 04. DddexTnBHO
B3aMMO/JICCTBOBATh U
paboTaTh B KOJIJICKTHBE
1 KOMaHJIe

['oTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEICIICHUIO;

OBJIAJICHUE HAaBBIKAMH YUEOHO-
M CCJIEN0BATEIILCKOM, IIPOCKTHON U COLIMAIIbHOM
NTEeSITEIbHOCTH;

OBiasieHre yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JIEHCTBUSIMU:

0) coBMeCTHasl ACATCIBHOCTb:

- IMOHMMATDb M MCII0JIL30BATh MPCUMYIIICCTBA

YMETh OIEPUPOBATH MOHATUIMU: CIy4anHbIN
ONMBIT U CIy4yailHOE COOBITHE, BEPOSITHOCTH
CIIy4alHOTO  COOBITHSI; yMEThb  BBIYHUCIATH
BEPOSITHOCTh C HUCIOJIb30BAaHUEM TIpaduuecKux
METOJIOB; TPUMEHSATH (QOPMYJIbl CIOXKEHUS U
YMHOKEHHSI BEpPOSITHOCTEH, KOMOMHATOpHBIE
dakTel W (QOpMyNIBI TpPU PpELIEHUU 3a/ad;
OLICHUBATh BEPOATHOCTU pPEATbHBIX COOBITHIA;

3HAKOMCTBO CO CHy‘I&fIHBIMH BCINYMHAMU,
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KOMaHJIHOW ¥ MHIUBUIYaJIbHOU PaOOTHI;

- IIPUHUMATDh LCJIN COBMECTHOM ACATCIbHOCTH,

OpraHu30BbIBATH U KOOPJIUHUPOBATH JACHCTBUS MO €€
TOCTHKEHMIO: COCTABIISTH IIJIaH JCHUCTBUM,
pacrpenensiTh poJik C y4eTOM MHEHHI YYaCTHHKOB
00CY>KIaTh Pe3yJbTaThl COBMECTHOU pabOThI;

- KOOPAWHHUPOBATH U BBIMOJHATH pabOTy B
YCIOBUSIX peajibHOT0, BAPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBJIATH TO3UTUBHOE CTPATETUUECKOE
MMOBE/ICHUE B Pa3JIMUHBIX CUTYAIUSAX, ITPOSIBIIATH
TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUITHATUBHBIM.

OBnazeHrue YHUBEPCAIbHBIMU PETYISTUBHBIMU
NeCTBUSIMU:

) OpUHATHE C€0s U IPYTUX JIIOJICH:

- TIPUHUMATh MOTHUBBI U APTYMEHTBI IPYyTHUX
IO TPU aHAJIU3€E PE3YJIbTATOB AEATEIBLHOCTH;

- TIpU3HaBaTh CBOE MPABO U MPABO APYTHUX
JTFOJIE Ha OIIMOKMU;

pa3BUBaTh CIOCOOHOCTHh MTOHUMATh MHP C
MO3UIIMM IPYTOTO YEJIOBEKa

YMEHHE TPUBOAUTH MPHUMEPHI TMPOSIBICHUS
3aKOHa OOJBIIMX YHCEl B MPUPOAHBIX U
OOIIICCTBECHHBIX SIBJICHUSX,

yMETh CBOOOJHO ONEPUPOBATH MOHATUSAMU:
CTENEHb C LEJIbIM II0Ka3aTeleM, KOpPEHb
HATYypaJIbHOM CTEIEHH, CTENEHb C
palMOHaJIbHBIM  IIOKAa3aTeJleM, CTENEHb C
NeCTBUTENbHBIM (BEILIECTBEHHBIM)
oka3aTeseM, Jorapudm yucia, CHHyC, KOCUHYC
1 TAHTEHC MPOU3BOJIBHOTO YKCIIa;

YMETb CBOOOJHO OINEPUPOBATH MOHATUSAMU:
rpapuk  dyHkuuu, oOpatHas  (QyHKIHS,
KOMIO3UIMS (GYHKUUHM, JMHEHHas (QyHKUus,
KBaJpaTuyHasi (QyHKILMS, CTeeHHas QyHKUIUS C
[eIbIM  IOKa3aTelieM, TPUTOHOMETPUUYECKUE
(GyHKUMHM, O0OpaTHblE TPUTOHOMETPUUYECKUE
(yHKUMU, TMOKa3aTeiabHas W Jorapupmuyeckas
(yHKUMU; YMETh CTPOUTH Tpaduku (yHKLIHMH,
BBITTOTHSATH npeoOpa3oBaHUs rpadukoB
IGINIVIZH

yMETh MCTIOJB30BaTh Ipa@uku HyHKIIUHA IS
M3Y4YEHUS] IPOLIECCOB W 3aBUCHUMOCTEH IpHU
PELICHNH 3a/1a4 U3 IPYTUX Y4eOHbIX MPEAMETOB
U U3 PEaJbHOW XU3HU; BbIpaxaTh (opMyJaMu
3aBHUCHUMOCTH MEXIY BETUUMHAMU;

CBOOOAHO OIIepUpPOBaTh HOHSITUSMH:
YETHOCTh (PYHKIMU, MEPUOIUYHOCTh (DYHKIIHH,
OTPaHMYEHHOCTh  (PYHKIIMH, MOHOTOHHOCTH
(byHKUINH, SIKCTPEMYM (PYHKIMHU, HAUOOJbIIEE U

HAaNMEHbIIIEE 3HAYEHUS dhyHKIUN Ha
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[IPOMEXKYTKE; YMETh MPOBOAUTH HCCIIETOBAHUE
yHKI1M;

yMETh HCIOJIb30BaTh CBOWCTBA M Tpaduku
(YHKIMI 17151 pelieHus: ypaBHEHU, HEPaBEHCTB
1 337a4 C [apaMeTpaMu; u300pakaTb Ha
KOOPAMHATHOM IIJIOCKOCTY MHOYKECTBA PEIICHUN
YPaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisiTh
YCTHYIO U IUCHbMEHHYIO
KOMMYHUKAITHIO Ha
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickon ®@enepanuu ¢
Y4ETOM OCOOEHHOCTEN
COIIMAJILHOTO B
KYJIbTYPHOTO KOHTEKCTa

B oGnactu acTeTnueckoro BOCIIUTAHUS:

- ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIFOUAst
ACTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/la U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIIPUHUMATH PAa3IUYHBIC
BUJIbl KICKYCCTBA, TPAAUIIMUA U TBOPUYECTBO CBOETO U
NIPYTUX HAPOJIOB, OIIYIIATh AMOILIMOHAIBHOE
BO3/ICMCTBHE HCKYCCTBA;

- yOeXIEHHOCTh B 3HAUMMOCTH JJIsI IMYHOCTHU
11 0011IECTBAa OTEYECTBEHHOTO M MUPOBOTO UCKYCCTBA,
APTHUYECKUX KYJIbTYPHBIX TPAAUIMN U HAPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPaKEHHIO B PA3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIISITh KaUeCTBA
TBOPYECKOM JINYHOCTH;

OBinajieHrie YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JIEHCTBUSIMU:

a) ooOIeHue:

- OCYIIECTBJISITh KOMMYHHUKAIIUU BO BCEX
chepax KU3HH;

- pacrmo3HaBaTh HEBEpOAIbHBIE CPEJICTBA

O6H16HI/I$[, ITIOHUMAaTh 3HAYCHUEC COITMAJIBHbBIX 3HAKOB,

YMETb OIEPUPOBATH IOHATHIAMH: CpEIHEE
apudmernyeckoe, MeAuaHa, HauOoJbIIee U
HAauMEHBIIIEE 3HAYEHUs, pa3Max, AHUCIEPCHs,
CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMEHUE U3BJICKATh, UHTEPHPETUPOBATH
MH(OpMAIUIO, TPEJICTABICHHYIO B TaOIMIAX, HA
uarpammax, rpadukax, OTPAKAOLLYIO
CBOMCTBAa pEAJbHBIX IMPOLIECCOB U SIBJICHUI;
MpEeACTaBIATh HUHGOPMAIIUIO C

ITOMOIIILIO TaOJIHL] u JIAarpamm;
MCCJIeI0BATh CTATUCTUYECKUE JAHHBIC, B TOM
qrclie ¢ MPUMEHEHUEM IpaUuecKux METOJI0B U
DIIEKTPOHHBIX CPEACTB;

YMETh OINEpUPOBaTh MOHATHSAMH: TOYKA,
npsimas, IUIOCKOCTb, IIPOCTPAHCTBO,
NIBYTPAaHHBII YIroJl, CKPEIMBAIOIIMECS MPSIMBIE,
NapaJyIeIbHOCTh W NEPIEHIUKYISPHOCTD
NPSIMBIX U TJIOCKOCTEH, YTOJ MEXIY NPSIMBIMU,
YrOJI MEXIy MNpsIMOM U IUIOCKOCTBIO, YTOJI
MEXIY MIOCKOCTSIMU, PACCTOSTHUE OT TOYKH J0
[JIOCKOCTH, PACCTOSHHE MEXIy MPSIMbIMH,
[PACCTOSTHUE MEXY TUIOCKOCTSAMH;

YMCTh HMCIIOJB30BATH IIPpU PEIICHUN 3aaad
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pPacro3HaBaTh MPEANOCHIIKYA KOHPIMKTHBIX
CUTYALMi U CMTYaTh KOH(MDIUKTHL;

- Pa3BEPHYTO U JOTUYHO U3JIaraTb CBOKO TOUKY
3pEHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEICTB

M3y4eHHbIE (PaKThl M TEOPEMbl IIAHUMETPUH;
YMEHHE  OLIGHMBAaTh  pa3Mephl  OOBEKTOB
OKpY>KaroIllero Mmupa

OK 06. IIposiBnsATH
rpakIaHCKO-
HaTPUOTUYECKYIO
MO3UIIHIO,
JEMOHCTPUPOBATh
OCO3HaHHOE MMOBEACHNUE Ha
OCHOBE TPAAULIMOHHBIX

Oco3HaHne 00y4aroIUMUC POCCUICKON
rpak1aHCKOW UICHTHYHOCTH;

IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHEH
MO3UIINY JINYHOCTH Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN Hapoa0B Poccuiickoit
Ddenepanyiv, UICTOPUUYECKUX U HALIMOHAJIBHO-
KyJbTYPHBIX TpaJului, POPMUPOBAHUE CUCTEMBI

yMETh pelllaTh TEKCTOBBIC 3aJa4d pPa3HbIX
TUIIOB (B TOM YMCIIE HA MPOLEHTHI, JIONH U
JacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTb
TOBAapOB M YCIYT, HAJIOTH, 3aJa4dl U3 00JacTH
VOpaBJICHUs]  JIMYHBIMU M CEMEHHBIMU
(dbuHaHCcaMn); COCTaBJISATh BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA U HUX CHUCTEMBI IO

OOIIEYEIIOBEYECKUX  [3BHAYUMBIX IIEHHOCTHO-CMBICTIOBBIX ~ YCTaHOBOK, VCIOBHIO 3aJa4d, WCCIEAOBAaTh TOTYyYEeHHOE
IIEHHOCTEH, B TOM YHCJIE C| aHTHUKOPPYHITHOHHOTO MHPOBO33PCHHUSI, peIeHNe W OICHWBATh IPABIOINOJI00HOCTH
Y4ETOM FapMOHU3AITUN MIPaBOCO3HAHUS, IKOJIOTHIECKON KYJIbTYPHI, [PE3YIBTATOB,;
MEXHAIMOHAIBHBIX M [CIIOCOOHOCTH CTaBUTH IEN M CTPOUTH JKU3HEHHBIC *ymemo onepuposamu HOHAMUAMU.
MEXPEIIUTHO3HBIX  [[IJIaHBI, onpeoeneHue, akcuoma,  meopema,
OTHOIIEHUH, IPUMECHSTh B wacTy rpax1aHCKOTO BOCITUTAHUS: creocmsue, c801cmao, NPU3HAK,
CTaHAApPTHI - OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MPAB U  |00KA3amenbCmeo, PABHOCUTIbHbBLE
AHTUKOPPYIIIMOHHOTO |00sS3aHHOCTEN, YBAXKEHUE 3aKOHA U MIPABOTIOPSAIKA;  (DopMynuposxku;  ymemv  OpMyauposamo
OBECHUS - TPUHITHE TPATUIIMOHHBIX HAITMOHAJIbHBIX, oopamHoe u
00111e4eI0BEYECKIX TYMAHUCTHUECKUX U NPOMUBONOJIOHNCHOE ymeepaicoenue,
NIEMOKPATUYECKUX IIEHHOCTEH; npueoOUms  npuMepbl U KOHMPHpUMepbl,
- TOTOBHOCTH MPOTHUBOCTOSITH HJICOJIOTUU UCNONb306AMb  MEmoO  MameMamuyecKou
PKCTpEMHU3Ma, HallMOHATU3Ma, KceHo(poOuH, UHOYKYUU;  NPOBOOUMDb 0oKazameJbHble
ITUCKPUMHUHAIIAN 110 COIUAIIbHBIM, PEITUTHO3HBIM, paccyicoerus npu peutenuu 3a0au,
[PACOBBIM, HAIIMOHAJIBLHBIM ITPU3HAKAM; oyeHusamo JI02UHECKYI0 NnpasUIbHOCb
- TOTOBHOCTH BECTH COBMECTHYIO paccyscoerutl;
NEesSATeIbHOCTh B MHTEpPECax TPakKIaHCKOTO 00IIeCTBa, *ymemnw c80000HO onepuposamu
y9acTBOBATh B CAMOYIIPABIICHUH B NOHAMUAMU. noc1e008amenbHOCHb,
00111600pa30BaTEIbHON OpraHu3aIluu U JETCKO- apucghmemuuecxast npozpeccus,
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FOHOILIECKUX OPTaHN3aLUAX;

- YMEHHE B3aHMOJIEWCTBOBATH C COLMAIBHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C HMX (YHKIHSIMH U
Ha3HAYECHUEM;

- TOTOBHOCTb K
BOJIOHTEPCKOU AEATEIBHOCTH;

NaTPUOTUYECKOTO BOCITUTAHHUS:

- chOpMHUPOBAHHOCTh
[PaKIaHCKON UJICHTUYHOCTH, [IaTpUOTU3MA,
YBAKECHUS K CBOEMY Hapony, 4yBCTBa
OTBETCTBEHHOCTH Iepe PoAMHOM, rOpIOCTH 3a CBON
Kpail, CBOK PoaumHy, CBOM S3BIK WU KYJIbTYpY,
[POLIJIOE M  HACTOALLEE MHOIOHALMOHAJIBHOTO
Hapoaa Poccuu;

- LEHHOCTHOE€ OTHOIIEHHE K IOCYAapCTBEHHBIM
CUMBOJIaM,  HWCTOPUYECKOMY W TIPUPOJHOMY
HaclICUI0, NaMATHUKAM, TPAJALUAM  HAPOIOB
Poccun, noctmxkenusm Poccun B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX U TPYAE;

I'YMaHUTApHOU 51

POCCUHCKOU

- uacHHas yOEKIECHHOCTb, TOTOBHOCTh K
cnyxeHuto u 3amute OTedecTBa, OTBETCTBEHHOCTH
34 ero cyab0y,; OCBOEHHBIC OOYyYaIOIIUMHCS
MEXKIPEIMETHBIC TOHATHS W YHHBCEPCAJIbHBIC

ydeOHbIC JEHCTBUS (peryssITHBHBIE,

[T03HaBaTEJIbHbIE, KOMMYHUKAaTHBHBIE);

- CIOCOOHOCTH ~ UX  HCIOJB30BaHUS B
[103HABATEIILHON 51 COLMAJIBHOMN IIPAKTUKE,
FOTOBHOCTh K CaMOCTOSITEJIBHOMY IUJIJAHUPOBAHHUIO U
OCYILIECTBJIECHUIO yueOHOMH NEATEIIBHOCTH,
OpraHu3alMi  y4eOHOro  COTpYAHMYECTBA  C

ceomempuieckas — npozpeccus,  0OeCKOHeuHO
yowisaowas — 2eomempuieckas — npocpeccusl,
yMemsb 3a0a8amv HOCLE008aMeNbHOCMU, 8 MOM
yucie ¢ NOMOWbIO PeKYPPEHMHBIX POPMYIL;

*ymems  6blOUpamv  NOOXOOAWUN  MemOoO
0151 peutenuss 3a0adu;

NOHUMAHUE 3HAYUMOCU MAMEMAMUKU 8
U3YUEHUU ~— NPUPOOHLIX U 0OWECBEHHbIX
npoyeccos u s61eHUl,

yMemb  pPAcno3HABAmb NPOsEIeHUe 3aKOHO8
mMamemamuky 8 UCKyccmee, ymems npugooums

npumepvl  MamemamuiecKux OMKpLIMUIL
pOCCULICKOU U  MUPOBOU  MamemMamuieckou
HayKu
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[EeJarOrH4eCKMMA pabOTHUKAMU U CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOEHMM  WHIUBUIYaAIbHOU
00pa3zoBaTeNbHON TPAEKTOPUY;
- OBJIQ/ICHUE HaBBIKaMH y4eOHO-
KICCIICIOBATEILCKOM,
IIPOEKTHOW U COMAIIBHOU IEATEIIbHOCTH

OK 07. ConeiicTBOBaTh
COXPaHEHUIO
OKPY’KaroIlel Cpebl,
pecypcocOepeKeHuIo,
IPUMEHSATH 3HaHUA 00
M3MEHEHUU KIIMMaTa,
MPUHIUIIBI OEPEXKIIUBOTO
MIPOM3BOCTBA,
3¢ PeKTUBHO AEHCTBOBAThH
B UYPE3BBIYANHBIX

CUTYaIHIX

He npunumare [nelcTBUSA, NPUHOCSIINE BpEL
OKpY>KaroIlEen Cpeae;

YMETH POTHO3UPOBATh HeOJIaronpusTHHIE
PKOJIOTMYECKUE TOCIEACTBUS  MPEANPUHUMAEMBIX
NIEWCTBUM, IPEAOTBPALLATh UX;

paclIMPUTh OMBIT AEATEIBHOCTU SKOJOTHUECKOM
HaMpaBJICHHOCTH;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMBI C
YUETOM aHajiM3a UMEIIIMXCS MaTepUalibHbIX U
HeMaTepHaIbHBIX PECYPCOB;

OCYIIECTBJISITh 1eJIeHaNpPaBICHHBIN MTOUCK
[epeHoca CpeiacTB W cnocoOOB  JEUCTBUS B
poeCCHOHAIILHYIO CPEIy;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIILHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEEATETLHOCTH;

npeayiaratb HOBBIE MPOEKTHI, OIIEHUBATh UJEU C
MO3ULIMM HOBHU3HBI, OPUTUHAIIBHOCTH, TPAKTUYECKOM
3HAYMMOCTH;

JaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCUTH
KOPPEKTHUBBI B NeSATeNIbHOCTb, OIICHUBATh
COOTBETCTBHE PE3yJILTATOB IEIISIM

YMeTb onepupoBaTh MOHATUSIMH: (YHKIIHS,
HeIpepbIBHAS byHKUMA, MIPOU3BOIHAS,
nepBooOpa3Hasi, Onpe/eICHHbIA HHTErPal;

YMETH HaXOJUTh MIPOU3BO/IHBIC
PIEMEHTAPHBIX byHKIUH, UCIIOb3YS
CIIpaBOYHBIE  MaTepualibl; HCCIEI0BaTh B
MPOCTEHIIINX CITyvasx dbyHKIIUN Ha
MOHOTOHHOCTh, HaXOJIUThb HauOOJbIINE U
HAaUMEHBIIUE 3HaueHUs (YYHKIUNA; CTPOUTH
rpadkKu  MHOTOYJIEHOB C  HCIIOJIb30BaHUEM
arrnapara MaTeMaTU4ECKOro aHaIu3a;
MPUMEHSITh TPOU3BOJHYIO TIPU PEIICHUU 3a]a4
Ha JBH)KCHUE; pearhb MPaKTHKO-
OpUEHTHUPOBAHHBIC 3a/Jlaud Ha HAWOOJBIINE U
HAaUMEHBIINE 3HAUYCHUS, Ha HAXOXKICHUE IyTH,
CKOPOCTHU U YCKOPEHUS;

YMETh ONEPUPOBATH MOHATUAMU: JBUKECHUE
B TIIPOCTpaHCTBE, TMOJA00HbIE (QUTYpPHI B
MPOCTPAHCTBE;,  HMCIOJIb30BaTh  OTHOIICHUE
MJI0111aJIe TOBEPXHOCTEW M 00bEMOB MTOJOOHBIX
(buryp npu penieHuu 3aaay;

YMETh BBIYUCTISTh reoOMEeTPUYECKUE
BEJIMYMHBI (JJIMHA, YIOJI, TIUIOHIA[b, OOBEM,

MJI0111a]1b IOBEPXHOCTH), UCHOJIb3Ysl N3YUEHHBIE
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(hOpPMYIIBI 1 METOBI

[1IK 5.1. Cobupats
VICXOJIHBIC JTAHHBIC 151
pa3pabOTKH MPOEKTHON

JOKYMEHTAIlUU Ha

MH(POPMAIIMOHHY O

CUCTEMY

CoBMecTHas 1€SITEIbHOCTB:

- IIOHMMAaThb M HCIIOJb30BaTh NIPEUMYLIECTBA
KOMaHJIHOW ¥ MHIUBUIYaJbHOU PabOTHI;

- IIPUHHAMATH LIEJIM COBMECTHOU JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAVMHUPOBATH ACUCTBUSA IO €€
NTOCTW)KEHHIO:  COCTaBJIATh  IIAH  JEHCTBHH,
pacupenensaTb poJId C Yy4€TOM MHEHHH Y4aCTHUKOB
00CYKJ1aTh pe3yJIbTaThl COBMECTHOU pabOTBHI.

YMeTh NpUMEHSITh MATEMATUICCKHE TIOHSTHSI
K 3aa4am npodeccnoHaNbHOMI
HAIpaBJICHHOCTH;

YMETh OCYIIECTBJISATh COOp MaHHBIX IS
pa3pabOTKH MPOCKTHOW JTOKYMEHTAITHH;

yMETh aHAJIN3UPOBATh TIOTyUYCHHBIC JAHHBIC.

[IK 8.2. ®opmupoBaTh
TpeOOBaHMS K AU3ANHY
BEO-TIPUIIOKEHUI Ha
OCHOBE aHalIn3a
peaMETHOM 00J1acTH U
1[EJICBOM ayAUTOPUHU.

OBnazeHue YyHUBEPCAIbHBIMU PETYJISTHUBHBIMU
NeICTBUSIMU:

- TNIPUHUMAaTh MOTHBBI M aAPTYMEHTBI JPYTHX
ITI0/IeV MpU aHaIM3€e PE3YIbTATOB JIEATEIBHOCTH;

- pa3BUBaTh CIOCOOHOCTh OPUEHTUPOBATHCS B
MpeIMETHOM 001aCTH.

YMeTh aHaIuM3UpOBaTh NOJIyYCHHBIE JaHHbBIE;
yMeTh (hOpMHUPOBATH TPEOOBAHUS HA OCHOBE
NOJIyYCHHBIX JTAHHBIX.

ITK 9.7. Ocy1iecTBasATh
cOOp CTaTHCTUYCCKOM
uHdopmaruu o padbore
BEO-TIPUIIOKCHUH IS
aHanu3a 3p(HEeKTUBHOCTH
ero paboTsl

CoBmecTHas 1€SITENbHOCTB:
- KOOPJIWHUPOBATh M BBHIMIOJHATH pPabOTy B
YCIIOBHSIX peaNbHOTO, BUPTYAJIBHOTO 51
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLLECTBIAATb IO3UTHUBHOE CTPATETHYECKOE
[MOBEJICHUE B PAa3JIMYHBIX CUTyalHUsX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIUATUBHBIM.

YMeTb OCYHIECTBIISTh COOp CTAaTUCTUYECKOMU
uHdopMaIuy;

yMETh TPOU3BOAUTH PACUETHI MJIsi aHAIU3a
3¢ HEeKTUBHOM pabOTHI IPUIIOKEHUS.

19



2.1. CtpykTypa u coaepkaHue o011eo0pa3oBaTeIbHON TUCITUTIIMHEI

O0BbeM JUCHUIUIMHBI U BUJIBI y4€OHOU PadOThI

Bun yuebHo# paboThl Obvem 6 uacax

O6beM 00pa3oBaTEIBHON MPOTrPaMMBbl TUCHUTLITUHBI 240

TEOPETUIECKOE 00yUCHHE 182

PaKTUYECKUE 3aHATHUS 34
[TpodeccnonanbHO-OpUEHTUPOBAHHOE COIEPKAHME (COMEpKaHUE
IPUKJIATHOTO MOJTYJIs)

BT. 4..

TEOpeTUIECKoe 00yUeHne

MPAKTUICCKUAC 3aHATHS
NHavuBU Iy aIbHBIA IPOCKT —
[IpomexxyTouHas arrectanus (9K3aMeH) 24
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2.2. Tematuyeckuil miaH u coaepxanue yueoHou qucuumiuael [1Y/[.01. MaremaTtuka

HaunmenoBanue Coneprxanne yueOHOTO MaTtepuana (OCHOBHOE U MPOQPECCHOHATBHO- O6beM | DopmupyeMblie
pa3zieNoB U TEM OpPUEHTHPOBAHHOE), TAOOPATOPHBIE U MPAKTUUECKUE 3aHATHS, 4acoB KOMIETEHIIUN
MIPUKJIAIHONW MOJTYJIb (TIPY HAJIMYUH)
1 2 3 4
Paznen 1. [ToBropeHune Kkypca MaTeMaTUKU OCHOBHOM IITKOJIBI 12 OK 01,
Tema 1.1 Coneprkanue yueOHOTO MaTepHraia 2 OK 02,
Llenp n 3anaun ba3oBble 3HAHWA W YMEHHS IO MaTEMaTUKE B MPOQPECCHOHATBLHON U OK 03,
MAaTE€MaTUKU IIPH B TOBCEAHEBHOM €S TEIHOCTH. OK 04,
OCBOCHHH JlelicTBUST HaJ TOJIOKUTEIbHBIMH U  OTPUIATEIBbHBIMU  YHCJIaMH, OK 05,
CHEUATBHOCTH. C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH. OK 06
Yucna v Berurcienus. |[JleicTBust co cTeneHsaMu, GopMyIIbl COKPAIIEHHOTO YMHOXKEHUS. HK' 5.1
Bripaxkenus u 11K 8.2
npeoOpazoBanus.  JlabopaTopHbIe U TPAKTHUECKUE 3aHATHUS 1K 9.7
JlelicTBug co cTteneHsiMu, GOpMyJIbl COKPAILIEHHOTO YMHOKEHHUS.
Tema 1.2 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE colepKaHue (comepxkanue 2
I'eomeTpus Ha MPUKIIATHOTO MOTYJIsI)
IJIOCKOCTH Bubl Tuiockux Guryp u ux 1ioniaib.
[[paKTUKO-OpHEHTUPOBAHHBIE 33/1a4H B KypCE€ T€OMETPUH HA MIOCKOCTH
JlaGopaTtopHbIie U TPaKTUUECKUE 3aHSATHUS
Tema 1.3. [IpodeccrnonanbHO-OpUEHTUPOBAHHOE coAepKaHue (conmepxanue 9
[IporieHTHBIE MPUKJIAJIHOTO MOJTYJIs1)
BBIYKCIICHUS B [Ipoctbie W  ClOXKHBIE MPOLEHTHL. [IpOLIEHTHBIE  BBIYMUCIEHUS
Npo(QECCHOHANBHBIX B IPOPECCUOHATBHBIX 331auax
sajfauax JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHS
[IpocThie ¥  CJHOXHbIE MPOUEHTHL. [IpOIEHTHBIE  BBIYUCICHUSA
B po(heCcCHOHANIBHBIX 3aJa4ax
Tema 1.4 Coneprkanue yaeOHOTO MaTepHraia 4

YpaBHeHUS U

Jluneiinble, KBaJpaTHbIC, IPOOHO-TUHEHbIE YpaBHEHHSI U HEPABEHCTBRA.
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HEPABEHCTBA. CriocoObl pelieHusi CUCTeM JIMHEWHBIX ypaBHeHUH. [loHsTus: matpuia)
Cucremsl ypaBHeHU 1 2X2 1 3X3, ONpeaeIUTeNIb MAaTPULIBI.
HEPaBEHCTB JlaGopaTopHbIE U MPAKTUYECKUE 3aHATHS
Pemienne cucTeM JIMHEWHBIX YPABHEHUAN
Tema 1.5 Coneprkanue yueOHOTO MaTepuaia
Peuienue 3anay. Boruncinenuss u  npeoOpa3oBaHus. YpaBHEHHS] U HEPABEHCTBA.
Bxoanou KoHTpoib  [['eoMeTpHsi HAa IIIOCKOCTH
JTaGopaTtopHble U MPaKTUUECKUE 3aHSATHUS 2
Boluncinennss u  npeoOpa3oBaHUs. YpaBHEHHST U HEPABEHCTBA.
['eoMeTpHs HA TNIOCKOCTHU
KonTtponbsHas paboTa -
Paznen 2 [Ipsimble ¥ MIIOCKOCTH B TPOCTPAHCTBE 16 OK 01,
Tema 2.1. OcnoBubie |CoaepikaHHe Y4eOHOr0 MaTepuasia 4 OK 03,
HNOHATHS cTepeoMeTpud. [Ipenmer crepeomerpur. OCHOBHbIE TOHATHS — (TOYKa, MpsAMas, OK 04,
PacnionoxeHne npsAMBIX [IOCKOCTh, MNPOCTPAaHCTBO). (OCHOBHBIE aKCHOMBI  CTEPEOMETpPHUHU. OK 07
Y IJIOCKOCTEH [Tepecekaromuecsi, MapayiedbHbBIE W CKPEIIUBAIOIINECS  MPSIMBIE. IK 5.1
[Ipy3Hak W  CBOMCTBO  CKPEINMBAIOMIMXCSA TNPAMBIX. OCHOBHBIE IIK 8.2
MPOCTPAHCTBEHHBIE (DUTYPHI. [IK 9.7
JlaGopaTopHble U MPaKTUUYECKUE 3aHSITHSI
Tema 2.2. Conepkanue y4eOHOro Marepuasa 4
[MapamnensHocts  [lapamnenbHble mpsMas u  miockocTh. Ompenenenue. [Ipu3Hak.
IpsAMBIX, IpsAMo U1 |CBoMicTtBa. [lapamnensHbie  mockoctu. Ompenenenue. I[lpusHak.
IUIOCKOCTH, IJIOCKOCTEH. (CBoiicTBa. Terpasap u ero osnementsl. [lapamnenenunen u ero
Terpasrap, piaeMeHThl. (CBOWMCTBA TMPOTHUBOMOJIOKHBIX TpaHE U JaUaroHajeu
napajienenunes  mapauienenumnena. [lloctpoeHne OCHOBHBIX CEYEHUN
JlaGopaTopHble U MPAKTUUECKHUE 3aHITHSI
Tewma 2.3. Coneprkanue yaeOHOTO MaTepHraia 4
[lepnenaukynsapHOCTh [[lepreHAMKYIISIPHBIC IpsIMBIE. [TapannenbHbie IIpsIMBIE,

OPSIMBIX, IPSIMON U
IJIOCKOCTH, TIIIOCKOCTEN

NEepHeHANKYJIIpHble K IulockocTd. [Ipu3Hak mneprneHauKyIsspHOCTH
PsIMOM M TJTIOCKOCTH.,

JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
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Tema 2.4
[leprieHAUKY ISP U
HakJoHHas. Teopema o
TpeX MEePIEHANKYISIPax

Conepxanne yudeOHOro Marepuaia

[leprieHIUKYIISIp ¥ HAKJIOHHAsA. TeopeMa 0 TpeX MEePIEeHANKYIsIpax. Yol
MEXKJy TPAMOM UM IUIOCKOCTBIO. YIOJI MEXAY IUIOCKOCTSMM.
[ leprieH IUKyJISIpHBIE IUNIOCKOCTH. PacCTOSHUS B IPOCTPAHCTBE

JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI

Tema 2.5
Pemenue 3anay.
[IpsiMBIE U IITIOCKOCTH B

ConeprkaHue yueOHOT0 MaTepHasa

PacnosmoxkeHue  mpsAMBIX M IUIOCKOCTEH B INPOCTPAHCTBE.
[leprIeHIUKYISIPHOCTh W MAPAJUIETBHOCTH NPSAMBIX M IUIOCKOCTEM.

IIPOCTPAHCTBE CxpemmBaronmecs npsiMble
JlaGopaTopHble U MPaKTUUYECKUE 3aHITHSI 2
Paznen 3. KoopauHaTel 1 BEKTOPHI 10
Tema 3.1 Coneprkanue yueOHOTO MaTepHraia 2
JlexkapToBbl KOOpAUHATHIJ[eKapTOBBl KOOPAMHATHI B TMpocTpaHcTBe. llpocTeifmme 3amauu B
B IIPOCTPAHCTBE. KoopAuHaTtax. PaccrossHme MeXmy OByMsS TOYKaMH, KOOPIMHATHI
PaccrosiHue Mexny  cepearHbBI OTpe3Ka
JIBYMST TOUKaMHU. JlaGopaTopHble 1 TPAKTUIECKHUE 3aHITHS
Koopaunate! cepenvnbl
OTpe3Ka
Tewma 3.2 Copeprkanue yueOHOTO MaTepHraia 4
BexkTops! B Bektopsl B mpocTtpaHcTBe. CiOXKEeHHME U BbIUMTAHUE BEKTOPOB.
POCTPAHCTRBE. 'YMHOKeHHe BeKTopa Ha yucio. Kommianapasle BeKTopbl. CKansipHOE
YTroa MeXIy BEKTOPAMMU.TPOU3BEACHUE  BEKTOpPOB.  Pa3joxeHue  BeKTopa IO  TpPeM
CkansipHoe HEKOMIUIaHapHBIM ~ BekTopaMm. KoopauHaThl BEKTOpa, CKaJspHOE
IIPOM3BEJIEHNE BEKTOPOB [TPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPaMHU, YTOJ
MEXIy TPSIMON U TIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMH. Y paBHEHHUE
MJIOCKOCTH.
JlaGopaTtopHbIe U TPaAKTUUECKUE 3aHSATHUS
PelieHne mpakTUKO-OpUEHTUPOBAHHBIX 3a/1a4
Tema 3.3 Conepxanne yaeOHOro Marepuaia 2

Pemenue 3anau.
Koopaunatel 1 BEKTOpBI

JlexapToBbl KOOPAMHATBHI B IMPOCTPAaHCTBE. BEKTOpBI B NMPOCTPAaHCTBE.

CnoxeHne W BBIYMTAHHE BCKTOPOB. YMHOXEHHUE BCKTOpa Ha 4YHCIIO.
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KoMrianapasle  BeKTOpbl. CKalsipHOE MPOU3BEACHUE  BEKTOPOB.
Pa3noxeHue BEKTOpa IO TPEM  HEKOMIUIAHAPHBIM  BEKTOPAM.
[Ipocrenmmue 3anaun B KoopauHatax. KoopauHaTel BEKTOpa, pacCTOSHUE
MEXKJy TOYKAMH, KOODJAMHATBI CEPEAMHBI OTPE3Ka, CKaJIAPHOE
[IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXKy BEKTOPAMH, YTOJI
MEXIY NMPSMOM M INIOCKOCTBIO, YTOJI MEXY INIOCKOCTSMU.

JlaGopaTopHbIe U MPAKTUYECKUE 3aHATUS 2
Pemenue 3anay. KoopauHaThl 1 BEKTOPBI B IPOCTPAHCTBE
KoHTponbHas paboTa -
Pa3nen 4. OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPUUECKUE PYHKIUN 26 OK 01,
Tema 4.1 Conep:xanue y4eOHOro Marepuana 4 OE 02,
TpHUTrOHOMETPUYECKHE |PasprapHas Mepa yria. II0BOPOT TOYKM BOKPYT HAdada KOODIHMHAT. 8K 82’
dyHKIHH OmnpeneneHue CUHYyCa, KOCHMHYCA, TAaHIM€HCA W KOTAHTEHCA. 3HAKU ’
IIPOU3BOJILHOIO YA, |cpypyca, KOCHHYCa, TAHTCHCA M KOTAHTEHCA TI0 YeTBEPTAM. 3aBUCUMOCTh OK05
, , :
yucna. PannanHas ¥ iviexxqy cHHYCOM, KOCHHYCOM, TAHIGHCOM U KOTAHTGHCOM OJHOTO U TOTO
rpajyCHas Mepa YIIa fxe yria
JlaGopaTopHble U MPAKTUUYECKHUE 3aHSITHSI
Tema 4.2 Conepkanue y4eOHOro Marepuasa 2
OcHOBHBIE Tpuronomerpuueckue ToxzaecrBa. [IpeoOpa3oBanust MOpOCTEHIINX
TPUTOHOMETPUYECKHE TPUTOHOMETPUYECKHX BbIpaxkeHMH. CHHYC, KOCHUHYC, TaHI€HC U
TOXaeCcTBa. POPMYJIbl [KOTAHT€HC YIJIOB 0 U- 0. DOpMYJIbl IPUBEACHUS
IIPUBCACHUA JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
Tema 4.3 Coneprkanue yaeOHOTO MaTepHraia 2

CuHyc, KOCUHYC,
TaHT'€HC CYMMBI U
Pa3HOCTH IBYX YTJIOB
CHHYC 1 KOCUHYC
JIBOMHOTO yTIJa.
®opMyJIbl NOJIOBUHHOTO
yria

Cymma u pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC U
KOCMHYC  JIBOMHOIO  YTIJIa. @opMyJibl  TIOJIOBUHHOTO  yTJIA.
[IpeoOpa3zoBanusi  CyMMbl  TPUTOHOMETPUUECKHUX  (PYHKIMA B
MpOU3BEACHUE W TIPOU3BEICHUS B CyMMYy. Bripaxxenue
TPUTOHOMETPUUECKUX  (PYHKUIMH  4epe3  TaHIEHC  IOJIOBUHHOIO
aprymenTta. [IpeoOpa3oBaHus TPOCTEHIIMX  TPUTOHOMETPUUYECKUX

BBIPAKCHUH
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JlabopaTopHbIe U TPAKTHYECCKUES 3aHATHS

Tema 4.4
OyHKIMH, UX CBOWCTBA.
CniocoOsbl 3a1aHus

ConeprkaHue yueOHOT0 MaTepHasa

OO6nacTh ompeaencHUs ¥ MHOXECTBO 3HaueHUM ¢yHkimil. UETHOCTH,
HEUYETHOCTb, MEPUOAMYHOCTh (pyHKuMHA. CrocoObl 3amaHus (QyHKLIU.

byHKUIMN OO6nactb ompeneneHUuss 1 MHOXKECTBO 3HAYEHUW TPUTOHOMETPUUYECKHUX
Tpuronomerpruueckue ((hyHKIIHH. YETHOCTD, HEUYETHOCTb, NEPUOJANYHOCTD
(yHKLIMHU, UX CBOMCTBA UTpUTrOHOMETpHUYeCKUX (pyHKIuil. CBolicTBa U TpaduKu QYHKIHMHA Y = COS
rpaduku X,y =sInX,y =tg X,y = ctg X.
JlabopaTopHbIe 1 MPaKTUYECKHUE 3aHITHS
Tema 4.5 Coneprxanue yueOHOro MaTepuaia
[TpeoOpasoBanne  (CxxaTHe U pacTsDKeHHE TPpahUKOB TPUTOHOMETPUICCKUX (PYHKITUH.
rpauKoB [IpeoOpa3zoBaHue rpa kOB TPUTOHOMETPUYECKHUX (DYHKIIMIA
TPUTOHOMETPHICCKUX |JlTaGopaTOpHbIE U MPAKTUUYECKUE 3aHATUS
byHKIMiI
Tema 4.6 Coneprkanue yueOHOTO MaTepHraia
OOpatHbie OO6patHbie TpuroHoMerpudeckue Gyukmun. Mx cBoiicTBa u rpaduxu.
TPUTOHOMETPHUCCKHUC JlabopaTOpHBIC U MPAKTUUECKHUE 3aHATHUS
byHKIMH
Tema 4.7 Conepkanue yueOHOro Marepuasa
Tpuronomerpruueckue [YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,
ypaBHEHUS U ctg x = a. PellleHre TPUTOHOMETPUUECKUX YPABHEHUN OCHOBHBIX THIIOB:
HEPABEHCTBA MpOCTeHIIIe TPUTOHOMETPUUECKHUE ypaBHEHUS, CBOJISIIIECS
K KBaJIpaTHBIM., PEIIacMbIe Pa3I0KECHUEM Ha MHOXKUTEIIU, OJHOPOIHBIE.
[Ipocreimme TPUrOHOMETPUIECKUE HEPABEHCTBA
CucTeMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.
JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
Tema 4.8 Copeprkanue yaeOHOTO MaTepHraia
Cucremsbl CucTeMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPHUIECKUX |JlabopaTopHbIC M MPAKTUYECKUE 3aHITHUS
YPaBHEHHI
Tema 4.9 Conepxanue yuyeOHOro Marepuasa
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Pemenune 3anay. OcHoBrilIpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIpaKeHUN. Perienne

TPUTOHOMETPUH.  TPUTOHOMETPUYECKUX YpPaBHEHUH UM HEPABEHCTB B TOM YHCIE
TpuronomeTpuyeckue |C UCIOIB30BAHUEM CBOMCTB (DYHKIIUI
byHKIIMN JlabopaTopHbIE ¥ MPAKTHYECKUE 3aHATHSI
KoHTponbsHas paboTa 2
Paznen 5. [IponsBoaHas GyHKIMHU, €€ IPUMECHEHHUE 36 OK 01,
Tema 5.1 Coneprkanue yueOHOTO MaTepHralia 4 OK 03,
[TonsTne nponsBoaHOM. (OnpenereHre YUCIOBOM MOCIEAOBATEILHOCTH M CIIOCOOBI €€ 3a/IaHws. OK 04,
@opMmyinsl ¥ nipaBwiia  [(CBOMCTBA YHCIIOBBIX TOceAoBaTeNbHOCTEH. OmpeneneHue mpezena OK 06,
IU(pepeHINPOBAHNS  [IOCIICAOBATEIIPHOCTH. BBIYHCIEHHE MPEIeoB IOCIeA0BATEIBHOCTEH. OK 07
[Mpenen ¢yHkuun Ha OeckoHeyHOCTH. llpenen ¢GyHKIMM B TOUKE. IK 5.1
[Mpupamenue aprymenta. [Ipupamenue GyHKuu. 3a1aqu, MPUBOISIINE IK 8.2
K TOHATHIO TPOM3BOJMHOW. OIpeaesieHue MPOU3BOIHOW. AJITOPUTM IK 9.7
OTBICKAaHUS IPOU3BOAHOM
JlaGopaTopHble U MPAKTUUYECKHUE 3aHITHSI
Tema 5.2 Coneprkanue yueOHOTO MaTepHraia 2
ITpousBoausie cymmbl, Dopmynsl quddepernupoBanus. [Ipasuna quddepeHmmpoBanms
[PA3HOCTH MIPOU3BEACHHUS,
JaCTHOTO JlabGopaTopHble ¥ TPAKTUIECKHUE 3aHITHSI
Tema 5.3 Conepxanue ydeOHOro Marepuana 2
IIpoussonbIe Omnpenenenve cnoxxkHoil Gpynkuuu. [Ipon3BoaHas TPUTOHOMETPUIECKUX
TPUTOHOMCETPUHCCKHUX dyypryermit. TIpon3BotHAs CIOKHOM QYHKIIHH
bynkuumii. [TponsBognas
cioxHoi pyukuuu  JlabopaTopHble ¥ MPAKTUYECKUE 3aHATHS
Tema 5.4 Coneprkanue yaeOHOTO MaTepHraia 6
HonsATue o [Tonsitue HempepbiBHON (yHKUMU. CBOMCTBa HEMpPEepbIBHON (DyHKUIHUU.
HEIPEPLIBHOCTH CBsi3p MEXJy HENPEpPBIBHOCTHIO U AUPPEPEHIUPYEMOCTbIO (YHKIUH
dynkuun. Meton g rouxe. AJITOPUTM pEeLICHUS HEPABEHCTB METOJOM MHTEPBAJIOB
MHTCPBAJIOB JlaGopaTopHbIe M MPAKTHYECKUE 3aHATHSI
Tema 5.5 Conepxanue ydeOHOro marepuaia 6
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['eomeTpuuecknii u
buznyecKuil CMBICT

[‘eomMeTpUYEeCKU  CMBICI  TPOU3BOAHOW  (PYHKIIHH yIJIOBOH
koA GUIIMEHT KacaTeabHOW K rpaduky (QyHKIMU B TOYKE. YpaBHEHHUE

MIPOU3BOTHON KacaTeJlbHON K rpaduky (QyHKIMH. AJTOPUTM COCTAaBJICHHS ypaBHEHUS
KacaTelbHOU K Tpaduky dyHkmm y=Ff(X)
dusnueckuii (MEXaHMYECKUU) CMBICT MPOU3BOAHON — MIHOBEHHAs
CKOPOCTb B MOMEHT BpeMeHu t: v =S’ (t)
JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
Tema 5.6 Coneprkanue yueOHOTO MaTepHraia
MOHOTOHHOCTH Bo3pacranne u yObiBaHWe (DYHKIIMH, COOTBETCTBHE BO3pACTaHUSA U
¢yskuun. Toukn  |yObIBaHUSA (PYHKIMHM 3HAKy IPOM3BOJHOW. 3aqadyd Ha MaKCUMyM U
HKCTpEMyMa MUHAMYM. AJITOpUTM UCCleNOBaHUS (YHKINM W TIOCTPOCHHS €¢
rpaduka ¢ TOMOIILIO TPOU3BOAHOM. [[poOHO-TMHENHAsS QyHKIMS
JlaGopaTopHbIe U MPaKTUUECKUE 3aHSTHUSI
Tema 5.7 Coneprkanue yueOHOTO MaTepHraia

UccnenoBanne GhyHKIMI
1 TIOCTPOCHHE TpauKoB

HccnenoBanrie GyHKIIMU HA MOHOTOHHOCTD U MTOCTPOEHUE TparKoB

JlaGopaTopHble U MPaKTUUYECKHUE 3aHITHS
HccnenoBanre PyHKIIMU HA MOHOTOHHOCTb U MTOCTPOEHHUE IrparKoB

Tema 5.8
HaunOoseniee u
HauMEHbIIIEE 3HAYECHUS

ConeprkaHuie yueOHOTO MaTepuaa

HaxoxxneHne HaumOOJbIIEr0 M HAUMEHBIIEro 3HayeHUuM QyHKIHM,
MOCTPOEHNE Tpa(UKOB C HCIIOJIB30BAHMEM almapara MaTeMaTHUYECKOTO

byHKIIIN aHaIM3a
JlabopaTopHbIC U TPAKTHUCCKUE 3aHATHS
Tema 5.9 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE coJiepKaHue (conmepxanue
Haxoxnenue MPUKJIATHOTO MOIYJIS)
ONITUMAJIBHOTO Hanmenbiiiee u HanbosbIIee 3HaUeHUE (QYHKITUU

pe3ysbpTara ¢ HOMOIIBIO
IIPOU3BOJHOMU B
IIPAKTUYECKUX 3a7a4ax

JlaGopaTopHbIE ¥ MPAKTUYECKUE 3aHATUS
Haxox/1eHrne ONTUMalbHOTO pe3yibTara ¢ MOMOIIbI0 MPOW3BOJAHON B
NPaKTUYECKHX 3a/1a4ax

Tema 5.10
Pemenue 3agay.

Conepxanne yaeOHOro Marepuaia

dopmynbl U nipaBuia auddepeniupoBanus. VcenenoBanue QyHKIMiA C
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[TpousBogHas pyHKIMH,
ee MpUMEHEHHE

MOMOINBI0 TIpon3BOAHONW. Hambonbiiee w HauMeHbIIEE 3HAYCHUS

(b yHKIMHT

JTaGopaTopHbIe 1 MPAKTUYECKUE 3aHITHUS 2
Pa3znen 6. [leppooOpasHas GyHKIMHU, €€ TPUMEHECHHE 14
Tema 6.1 CopeprkaHue yueOHOTO MaTepHraia 2
[TepBooOpazHas 3ajaya 0 BOCCTAHOBJICHUM 3aKOHA JIBMXKCHHS 10 M3BECTHOW CKOPOCTH.
¢ynkuun. I[IpaBuna [lonstue wHTerpupoBaHus. O3HAKOMIICHHE C IOHITHEM HHTErpaia u
HaXO0XKICHUA nepBooOpazHoil s (yHkuuu y=f(x). Pemenue 3agad Ha CBs3b
MEePBOOOPA3HBIX MepBOOOPA3HON M €€ MPOU3BOJAHOM, BBIYUCIECHUE TMEPBOOOPA3HON IS
nanHou Qynkuuu. Tabmuia Gpopmyst i1 HAXO0XKICHUS MTEPBOOOPA3HBIX.
M3ydeHne npaBusa BEIYUCICHUS IEPBOOOpa3HON
JlaGopaTtopHbIe U MPaKTUUECKUE 3aHSTHUSI
Tema 6.2 Conepxkanue ydeOHOro Marepuaa 2
[Tmomans 3agau, TPUBOJAIIME K TOHSATHUIO ONPEAECICHHOTO HHTErpajia — o
KPUBOJIMHEWHON BBIUMCIICHUMA  IUIOIIAAM  KPUBOJMHEWHOW  Tpaneuwu. IloHsTHE
tpaneunu. opmyna jonpenenéHHOro HHTErpanga. ['eoMerpuyeckuil W (QU3NUESCKUN CMBICI
Hprotona — JleliOHuna onpenenexnoro narerpana. @opmyna Hetotona — JleiiOnuia.
Pemienrie 3aga4  Ha MpPUMEHEHHWE MHTErpajia JJisi  BBIYUCIICHUSA
(bU3MYECKUX BEJIMYMH U TUIOIAeH
JlaGopaTtopHbIie U TPaKTUUECKUE 3aHSATHUS 2
Pemienrie 3aga4  Ha MpPUMEHEHHWE MHTErpajia JJisi  BBIYUCIICHUSA
(bU3MYECKUX BEIMYMH U TUIOMAeH
Paznen 6.3 Coneprkanue yaeOHOTO MaTepHraia 2
Heonpenenennelii 1 [loHsITHE HEOMpENEICHHOT0 HWHTETpasa. [ €OMETpUYECKH CMBICTT
ONpeIeICHHbIN OMpEICICHHOT0 MHTErpajia
WHTErpabl JlaGopaTtopHbIe U MPAKTUUECKUE 3aHSTHUSI
Paznen 6.4 [IpodheccroHAIbHO-OPUEHTUPOBAHHOE coaepKaHue (conmepxkanue 2
OmnpeneneHHbIH MPUKIATHOTO MOJTYJISA)
UHTErpai B kU3HU  [[‘eomeTpuyeckuid cMbICH — ompeneiaeHHoro uHTerpaiga. dopmyina
HrroToHa - JleiOnuna.
PemieHrie  3a7a4  Ha MNPUMEHEHUWE MHTErpajia sl BBIYUCIIEHUSA
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(bU3UYECKUX BEJIMYWH U TUIOIAICH

JTaGopaTopHbIe 1 MPAKTUYECKUE 3aHITHUS

Tema 6.5 Coneprkanre yaeOHOTO MaTepHraia 2
Peuienue 3anay. [lepBooOpasnas ¢ynkuuu. IIpaBuna HaxoxaeHus nepBoodpazHbix. Ee
[TepBooOpazHas MpUMEHEHUE
ynkuuu, ee JlaGopaTtopHble U MPaKTUUECKUE 3aHSTHUSI
IIPUMEHCHHUE KoHTtponbsHas paboTa 2
Paznen 7. MHOTOrpaHHUKHY U TeJa BPAIICHUS 36 OK 01,
Tema 7.1 ConeprkaHue yueOHOTO MaTepHraia 2 OK 04,
Bepuunsl, pedpa, rpanu|[lonstie MHOrorpaHHuka. Ero saeMeHTBI: BEpIIWHBI, peOpa, TI'paHH. OK 06,
MHOTOI'paHHHKA Jlnaronans. Ceuenue. Bpinykiible U HEBBITYKJIbIE MHOTOIPAaHHUKHU OK 07
K 5.1
JlaGopaTopHbIe M MPAKTHYECKUE 3aHATHUSI [IK 8.2
Tema 7.2 Conepkanue y4eOHOro Marepuasia 2 1K 9.7
[Ipu3zma, ee [Tousatue npusMbl. Ee ocHOBaHUsi 1 OOKOBbIE TpaHHU. BricoTa Mpu3MBI.
COCTaBJIAIOLIME, [Ipssmas m HakioHHAas npu3Ma. [IpaBunbHas npusma. Ee ceuenne
ceuenue. [Ipsmas u
npaBWIbHAs Ipu3Mbl  JlabopaTopHbIE M NPAKTUYECKUE 3aHATUS
Tema 7.3 Coneprkanue yueOHOTO MaTepHraia 2
[Tapannenenunen, ky6. [lapamienenumnen, CBOWCTBA MPSAMOYTOJIBHOTO Mapajuieienuneaa, Kyo.
Ceuenue ky0a, Ceuenue Ky0a, mapajuiesienuresa
napauienacnuneaa  JlaGopaTopHble M MPAKTHYECKUE 3aHATHSI
Tema 7.4 Conepxanue yu4eOHOro Marepuasa 2
[Tupamupa, ee [Iupamunga u ee onemeHTbl. Ceuenne nupamuabl. [IpaBuiibHas
COCTaBJISIIOLIHE, nupamMuaa. YceueHHas nupamuaa
ceueHue. IIpaBunpHas
nupamMuaa. Y ceueHHas
nMpamMuia JlaGopaTopHbIe U MPAKTUYECKUE 3aHATUS
Tema 7.5 Conepxanne yaeOHOro Marepuaia 2

bokoBas u mostHas

[Tnomans GOKOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMHIBI
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IMOBCPXHOCTDL IPU3MBI,

JlaGopaTopHbIE ¥ MPAKTHYECKUE 3aHATHS

MTAPAMHU/IbI
Tema 7.6. [IpodeccrnonanbHO-OpUEHTUPOBAHHOE CoAEepKaHUE (conmepxanue

CummeTtpusd B KyOe, [IPUKIATHOTO MOIYJISA)

napaienenunene, |(CUMMETPHUS OTHOCUTEIBHO TOYKH, MPAMOU, MIOCKOCTH. CUMMeETpus B

IpU3MeE, TUPAMUIE.
[Ipumepsl cumMeTpun B

KyOe, mapasuiesienure/ie, npusmMe, MupaMu/e.
CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

npoceccuu JlabopaTopHbIC M MPAKTUIECCKHUE 3aHSITHSI
Tema 7.7 Coneprxanue yueOHOro MaTepraia
[IpaBuibHBIE [loHATHE TpPaBUIBHOIO MHOTOrpaHHuKa. CBOWMCTBa INPABUIIBHBIX
MHOTOTPaHHHUKH, UX |MHOTOTPAaHHHKOB
CBOICTBa JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
Tema 7.8 Coneprkanue yaeOHOTO MaTepHraia
Humanzp, ero [Mumaeap u  ero oneMeHTthl. CedeHnme UMIMHAPA (HApalLIEIbHOE
COCTaBJISIFOLHE.

CedeHure HUIMHIpA

OCHOBAHUIO M ocH). PazBepTka nuimHapa

JlaGopaTtopHbIie U TPaKTUUECKUE 3aHATHUS
Pernenne 3a1a4 npodeccHoHANbHON HAMPaBICHHOCTH

Tema 7.9
Konyc, ero
COCTABJISIFOLIIHE.
CeueHue KoHyca.

Y ceueHHbIN KOHYC.
Ceuenue yceueHHOTO

[TpodeccronanbHO-OpUEHTUPOBAHHOE COZIepKaHUE (COoepKaHue
PUKIATHOTO MOJTYJISA)

Konyc u ero snemenThl. CeueHne KoHyca (IapajiebHOE OCHOBAHUIO U
MPOXOJISIIEE YEPE3 BEPILNHY ), KOHUUECKUE ceueHus. Pa3BepTka KoHyca.
Yceuennsiit konyc. Ero oOpasytomas u BeicoTa. Ce4eHHe yCeYEeHHOTO
KOHYCa

KOHyCa JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
Tema 7.10 Conepxanue yueOHOro Marepuasa
ap u chepa, ux  [[lap u chepa. Bzaumuoe pacrnosoxenue chepsl u miockocT. CeueHue
CEYEHUs mapa, chepsl
JlaGopaTopHble ¥ MPAKTHYECKUE 3aHATHUSI
Tema 7.13 Conepxkanne yaeOHOro Marepuaia

I[Tousite 00 00BEME

[Tonsarre 06 o6beme Tena. O6beM KyOa U IPSIMOYTOIBLHOTO
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tena. OTHOIIEHME
00BEMOB ITOT00HBIX TE

napauenenumneaa. O0bemM npu3Mbl ¥ mIMHAPA. OTHOIIEHHE 00HEMOB
[MOIOOHBIX TEJI.

JTaGopaTopHbIe 1 MPAKTUYECKUE 3aHITHUS

Tema 7.14 ConeprkaHue yueOHOTO MaTepHraia 2
OOvemsl ¥ momagu  (O0beMbl TUpaMuAbl U KoHyca. O0beM mmapa. [lmomany moBepxXHOCTEH
MOBEPXHOCTEN TEN  [TEI
JlaGopaTtopHble U MPaKTUYECKUE 3aHATHUS 2
Brraucienne o0bema U IJI0MA1 MOBEPXHOCTEN Tell
Tema 7.15 [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHHE (comeprxanue 2
KomOunanuu MPUKIIATHOTO MOJTYJIsI)
MHOI'OIPaHHHUKOB U Tell [KoMOuHanuu reoMmerpuyeckux Ten. Mcemonp3oBaHWe KOMOWHAIIUN
BpAILICHHUS. MHOTOTPAHHHKOB M TEJI BpalleHUS B MPAKTUKO-OPUEHTUPOBAHHBIX|
['eomeTpuueckue 3ajjadax
KOMOWHAIIUU Ha
IPaKTHKE JlaGopaTtopHbIie U TPaKTUUECKUE 3aHSATHUS 2
[Ipumepsl cHMMETpUH B Tpodeccuu
Tema 7.16 Coneprkanre yaeOHOTO MaTepHraia 2
Pemenue 3anas. O6BbEMBI U IIOMIAIM TIOBEPXHOCTY MHOTOTPAHHHUKOB M TEJl BPAILICHUS]
MHororpatHAKH 1 TeNa JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATUS 2
BpallCHIA Pemenune 3agqa4y. MHOrorpaHHHUKHY U Te€Ja BpalCHUS
KoHTtposbHas paboTta 2
Paznen 8. Crenenu u kopuu. CreneHHas GyHKIHS 12 OK 01,
Tema 8.1 Conepxanue y4eOHOro Marepuasa 4 OK 02,
Crenennas QpyHkuus, ee|[loHaTHe KOpPHS N-OM CTEMEHW M3 JACHCTBHTEILHOrO 4dmciia. DYHKIMH OK 03,
CBOWCTBA. y = nVX HX CBOHCTBa W rpaduku. CBOICTBA KOpHSA N-OW CTENEHH. OK 05,
IIpeoOpasoBanue  [[IpeoOpa3oBaHue UPPANMOHATLHBIX BBIPAKCHUMN OK 07
BBIPOKCHUI C KOPHAMH JTaGOpaTOpHEIE ¥ NPAKTUUECKUE 3aHATHS IIK'5.1
N- OM CTENEHU TIK 8.2
Tema 8.2 Conepxkanne yudeOHOro Marepuaia 4 T1K 9.7
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CBoOMCTBA CTEIIEHH C
paIMoOHAIEHBIM U

[lonsiTHe CcTEemeHW C palMOHAIBHBIM MoKa3areneM. CTemneHHbIe
(byHKIMH, UX CBOWCTBA M rpaduku. BzanmHo 0OpaTHbIe QYHKITUN.

JNEUCTBUTENBHBIM  JlabopaTopHbIE U MPAKTUUYECKHUE 3aHITHS
ITOKA3aTEIIMU
Tewma 8.3 Copeprkanue yueOHOTO MaTepuaia 2
Pemenune PaBHOCUIIBPHOCTh HPPAllMOHAIBHBIX YPAaBHEHUN. MeToAbl HX pElICHUS
uppanuoHanbHeIX  JlaGopaTopHbIe U MPAKTUUECKUE 3aHATHUS 2
YPaBHEHHI PenieHne nppallMOHAJIbHBIX YPABHEHHI
Paznen 9. [TokazaTenpHast GyHKIHS 12
Tema 9.1 Coneprxanue yueOHOro MaTepuaia 4
ITokazarenbHas CreneHb ¢ TPOM3BOJBHBIM  JICUCTBUTEIBHBIM  ITOKA3aTEJEM.
(GyHKLHs, ee cBOMCTBA. (Ompeie/icHHe IO0Ka3aTeIbHOM (YHKIIMH, €€ CBOMCTBA M Tpaduk.
3HAKOMCTBO C TMPUMEHEHUEM IOKa3aTeslibHOW (yHKuu. Pemienue
MOKAa3aTeJIbHBIX YpaBHEHUN (DYHKIIMOHAIBbHO-TPAQUUIECKIUM METOJIOM
JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
Tema 9.2 Coneprkanue yaeOHOTO MaTepHraia 2
ITokazarenbHble PemieHre  MOKa3aTeNbHBIX ~ YPAaBHEHUW  METOAOM  YPaBHHMBAHUS
YpaBHEHHUS U MoKasaTelsield, METOJIOM BBEJEHUSI HOBOW NMEPEMEHHOM, (yHKIIMOHATIBHO-
HEPABEHCTBA rpaduueckuM MeTo1oM. Penienne noka3areabHbIX HEPAaBEHCTB
JlaGopaTopHbIe U MPaKTUUECKUE 3aHSTHUSI
Tema 9.3 Coneprkanue yaeOHOTO MaTepHraia 2
Cucremsl Pemenne cucTteM noKas3aTeIbHbIX YPAaBHEHUM. Pemenne rmokasareinbHbIX|
MOKa3aTeNbHBIX YpPaBHEHUII METOJOM YpaBHUBAHMS IMOKA3aTeled U METOJIOM BBEICHUS
YPaBHEHUI HOBOW NEpEMEHHOM. Pelienne nokas3aresbHbIX HEPABEHCTB
JlaGopaTtopHbIe U MPAKTUUECKUE 3aHSTHUSI
Tema 9.4 Conepxanue yueOHOro Marepuasa 2
Pemenue 3anay. PemieHre  MOKas3aTENbHBIX  YPAaBHEHWW  METOAOM  ypaBHUBAHUSA
Iloka3arenbHas [OKa3aTeJaed M METOAOM BBEJACHHS HOBOW NEpPEeMEHHOM. Pemienue
byHKIHS [TOKA3aTEJIbHBIX HEPABEHCTB
JlaGopaTopHble U MPAKTUUECKHUE 3aHITHSI 2
Paznen 10. Jlorapudwmel. Jlorapudmudeckast GyHKIHs 20
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Tema 10.1
Jlorapudwm yucna.
CaoiicTBa JIorapupmMoB.

Conepxanne yudeOHOro Marepuaia

Jlorapudm uncna. CoiicTa norapumMoB. [lecsTHUHbIE U HATYpaIbHBIC
norapudmbl. Onepanus JorapuGMUpPOBaAHUS

Onepanus JlaGopaTopHbIe U MPAKTUYECKUE 3aHATUS
JorapuMUpPOBAHUS
Tewma 10.2 Coneprkanue yueOHOTO MaTepuaia
Jlorapupmuueckas  [Jlorapupmudeckas byHKIMS 51 ee CBOMCTBA. ITonsaTHE

byHKIIMSI, €eCBONCTBA.

norapudMuyeckoro ypasHenus. Oneparusi NoOTeHIIMPOBAHUS.

Ha60paT0pHBI€ U IIPAKTHYCCKHC 3aHATHA

Tema 10.3
Jlorapudmuueckue
ypaBHCHMS, HEPAaBCHCTBA

Conepxanre yudeOHOro Marepuaa

[Tonsitue norapudmuueckoro ypaBHeHus. Onepanusi NOTEHIUPOBAHUSI.
Tpu OCHOBHBIX METOAA PEIICHHUS JOrapu(pMUUYECKUX YpPaBHEHUM:

(byHKIMOHATBHO-TPAUICCKUNA,  METOJ  MOTCHIUPOBAHHUS,  METOJ
BBEJICHMsI HOBOM nepemeHHoi. JlorapudmMuueckre HepaBeHCTBa
JlaGopaTopHbIe U MPAKTUUECKUE 3aHSTHUSI
Tema 10.4 Coneprkanue yueOHOTO MaTepHraia
Cucremsl ANTOPUTM  pEIICHUS  CHUCTEMbl  ypaBHEHHI.  PaBHOCHJIBHOCTBH
JOrapu(pMHUUECKUX  [Torapu(pMHUCCKUX YPABHCHHI U HEPABCHCTB
ypaBHEHUH JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHSI
Tema 10.5 [IpodheccOHAIBHO-OPUEHTUPOBAHHOE  COJIEPIKAHUE (conmepxkanue
JlorapudMel B IprpoAC MPHUKITHOTO MOIYJIS)
U TCXHHUKE [Tpumenenue norapudma. Jlorapudmudeckas cnupanb B mpupoze. Ee
MaTEMaTUYECKUE CBOKMCTBA
JlaGopaTopHbIe ¥ MPAKTHYECKUE 3aHATHS
JlorapudMebl B IpUpOe M TEXHUKE
Tema 10.6 Conepxanne yaeOHOro marepuaia
Pemenue 3anay. CrenenHasi, TokazatelbHas W Jorapudmuueckas (yHkmuu. Pemenue
Jlorapudmer. ypaBHEHUM
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Jlorapudmuueckas

JlabopaTopHbIC U TPAKTHYECCKUE 3aHATHS

GynKums KonrtposbHas pabora 2
Paznen 11. DneMeHThl KOMOMHATOPUKU, CTATUCTUKHA U TEOPUU BEPOSTHOCTEU 18 OK 02,
Tema 11.1 ConeprkaHue yueOHOTO MaTepHraia 2 (())If( %35’
OcHoBHbIe OHATUA  |[IepecTaHOBKH, pa3MEICHHS, COUCTaHUS. K 5.1
KOMOWHATOPHKH. K 8.2
[1K 9.7
JlaGopaTopHbIe U MPaKTUUECKUE 3aHSTHUSI
Tema 11.2 Conepxkanre yudeOHOro Marepuaa 4
CoObiTue, BepoaTHOCTh (COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH
coObITHs. CIIOKEHHNE U [CYyMMBbI COOBITHI. Y CJIOBHAs BEPOSITHOCTh. 3aBUCHMbIC M HE3aBUCHMBIC
YMHOXEHUE coObITHs. TeopemMbl 0 BEpOSITHOCTH MTPOU3BEJICHUSI COOBITHI.
BEPOSTHOCTEU
Tema 11.3 [IpodheccOHAIBHO-OPUEHTUPOBAHHOE  COJIEPIKAHUE (conmepxanue 2
BepositHOCTH B MPUKJIAJIHOTO MOJTYJIs1)
npoeccuOHANBHBIX |(OTHOCUTEIIbHAS 4YacTOTa COOBITHS, CBOWCTBO €€ YCTONYMBOCTH.
3aadax Cratuctuyeckoe omnpeaesieHue BepoSITHOCTH. OIleHKa BEPOATHOCTH
COOBITHS
JlaGopaTopHbIe M MPAKTHYECKUE 3aHATHSI
Tema 11.4 Conepxanne yudeOHOro marepuaia 4
Juckpernas ciaydaiinas Buabsl ciyualiHblx BenuuuH. OnpejeneHue IUCKPETHOM ClaydaitHOM
BEJINYMHA, 3a4KOH €€  [BEJIMYMHBI. 3AKOH PACIPENECICHUs IUCKPETHON CIyYalHOW BEIUYHUHBI.
pacrnpeieneHust Ee uncioBbie XapaKTEePUCTUKH
JlaGopaTopHbIe U TPAKTUUECKUE 3aHSATHUS
Tema 11.5 Conepxkanne yudeOHOro Marepuaia 2
3amaun mareMatudeckoilleppuunass ~ 00paboTKa  CTAaTHCTUYECKUX  JIAHHBIX.  YHCIIOBBIE
CTaTUCTHUKHU XapaKTEPUCTUKN  (cpemHee apuMETHYeCKOe, MeIuaHa, pa3Mmax,

nucnepcusi). Pabota ¢ Tabnunamu, rpagukamu, 1uarpaMMaMu

JlaGopaTopHbIe M MPAKTHYECKUE 3aHATHSI

KoHTtposibHas pabota
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Tema 11.6 Coneprkanre yaeOHOTO MaTepHraia 2
Pemrenue 3aay. OnemeHTbl KoMOMHAaTOpUKU. COOBITHE, BEPOSITHOCTH COOBITHSI.
DIIEMEHTEI CrnoxxeHue 1 yMHOKEHHUE BEPOSTHOCTEH
KOMOWHATOPHKH,
CTATHCTUKN 1 TCOPHHN  {JTabopaTOpHBIC U NMPAKTUYECKUC 3aHATHS 2
BEPOATHOCTEH
Pa3nen 12. KommiekcHble ynciia 4
Tema 12.1 Coneprkanue yueOHOTO MaTepHralia 4
Kommuiekcubie uncna. [Toustue komiuiekcHoro uucia. ConpspKeHHbIE KOMILIEKCHBIE YHCIIa,
[Ipumenenue MOAYJh W  apryMeHT KoMIUIeKCHoro uwucia. Dopma  3amucu
KOMIUICKCHBIX YMCENT [KOMIUIEKCHOTO  4Yncia  (TeoMeTphuyeckas,  TpUTOHOMETpUYecKas,
anreOpanueckasi). Apudmerhyeckue JEeUCTBUA C  KOMIUIEKCHBIMU
qCIaMH. BBITIOJIHEHHE pacdeToB C IMOMOIIBI0 KOMIIJICKCHBIX YHCEIL.
[ IpuMepsl UCITOIB30BAaHUS KOMITJICKCHBIX YHCET.
JTaGopaTtopHbIe U MPaKTUUECKUE 3aHSATHUS
[TpoMexxyTouHas aTTecTauus (3K3aMeH) 24
Bcero: 240
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3. YCJIOBHMA PEAJIM3ALIMY YYEBHOM JUCIATIIMHBI
3.1. TpeGoBaHMUs K MUHIMAJILHOMY MaTepUaIbHO-TEXHUYECKOMY 00€CIIEUCHHIO

Peanuzamnusi mporpamMmbl JUCITUTITMHBI Tpebyer HAIM4usE ~ y4eOHOTO
KaOMHEeTa MaTeMaTUKH.

O6opynoBanue yueOHOro KaOUHeTa:

-110CaI0YHbIE MECTA MO KOJUYECTBY O0YUaIOIIUXCS;

-pabouee MecTO MpernoaBaTes;

-KOMIUIEKT Y4e€OHO-HArISAHBIX TTOCOOUA;

-KOMIUICKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

-3aJIaHus JJ11 KOHTPOJIBHBIX padoT;

-npoheCcCHOHATBFHO OPUCHTHPOBAHHBIE 3aJaHNS;

-MaTepHalibl 3K3aMeHa. TeXHUYEeCKUEe CPEeICTBA O0YUCHUS:

-TIePCOHATBHBIA KOMITHIOTEP C JIUIIEH3MOHHBIM TPOTPAMMHBIM 00CCTICUCHHEM;

-IPOEKTOP C IKPAHOM.

3.2. Y4yebHO-MeTOAMUECKOE U MH(DOPMAIIMOHHOE 00ECIIEUEHUE TUCIIUTLTMHBI

[lepedyeHb yueOHbIX U3AaHUM:

OCHOBHBIC HCTOYHUKH:

MaremaTuka: yaeOHHK JJIs cpeHero npodeccronaasHoro oopazosanus / H.B.
boromornog, I1.1. Camoiinenko. — 5-e u3a., nepepad. u gon. — Mocksa: N3narenbcTBo
FOpaiir, 2020.

Marematuka: yueonuk / A.A. Hanasn. — 3-uzn. — M.: ®OPYM: UHOPA-M,
2020.

COopauk 3amad mo mareMarwke: yuyeOHuUK / A.A. Hamasn. — 3-u3g. — M.:
OOPYM: NHDOPA-M, 2020.

I[OHOJ'IHI/ITCJ'IBHBIG HCTOYHHKMU:

1. Atanacsu JI.C., byty3oB B. @., Kagomues C.b. u ap. Marematuka: anredpa
M Hayaja MareMmaruueckoro ananuza. leomerpus. I'eomerpust (06a3o0BbIi U
yri1yOJIeHHbIN YpoBHU). — M., 2024.

2. AmumoB IIILA. u ngp. MaremaTtuka: anredpa M Hayajda MaTEMaTUYECKOIO
aHanuza, reomeTpus. AnreOpa M Hayaja MaTEMaTHYEeCKOTO aHanu3a (0a30BbIA U
yrayOiaeHHbId ypoBHH). — M., 2024,

3. bammvakoe  M.M.  Maremaruka.  COopHHMK  3aga4  NpOodHIBHOU
HaIpaBJICHHOCTH: y4eb. mocodue Uil CTy. YUPEeKIEeHUN cpel. mpod. oOpa3zoBaHus. —
M., 2018.

4. bammakoB M.M. Maremartuka. 3amauynuk: y4e0. mocoOue s yupekIeHun
cpen. nmpod. oopazoBanus. — M., 2021.

5. boromonor H.B., Maremaruka: y4eOHUK ISl CpeIHETO MPOo(ECCHOHATBLHOTO
obpazoBanus — M: U3narensctBo IOpaiit, 2020
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6. I'yceB B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka s npodeccuit u
CHEIHATbHOCTENH COIMAIbHO-3KOHOMHUYECKOTO MpOo(uiis: y4eOHUK ISl YUPEKACHUN
cpen. npod. oopazoBanus. — M., 2021.

7. Konsirmn FO.M., TkaueBa M.B, ®eneposa H.E. u ap. Marematuka: anredpa u
HayaJla MaTEeMaTUYeCKOro aHaiu3a. AireOpa ¥ Hadaja MaTeMaTHYECKOTO aHalv3a
(6a30BbIH U yTIIyOJIeHHBIN YpoBHHU). / IoA penl. A. b. XKwmwkuenko. — M., 2024.

8. Metomnueckoe rmocoodue aisa noaroroBku k EI'D. — M., 2024

HuTepHeT-pecypehl:

fcior.edu.ru (MupopMarimonHbie, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MaTEPHAIIbI ).

https://resh.edu.ru/ (Poccutickas 1eKTpOHHAS ITIKOJIA)

http://school-collection.edu.ru/ (Enunas KOJIICKIHH TUPPOBBIX
00pa30BaTENbHBIX PECYPCOB).
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4. KOHTPOJIb 1 OUEHKA PE3VYJIbBTATOB OCBOEHUMA JCHUITJIMHBI

KOHTpOJ'II) N OICHKa PpC3yJIbTATOB OCBOCHUA O6HICO6p&30B&TCJ'IBHOI>i JAUCTUITIINHBI

PACKPBIBAKOTCA 4YCPC3 AUCHUIINIMHAPHBIC PC3YJIbTAThbl, HAIIPABJICHHBLIC Ha (1)OpMI/IpOBaHI/Ie
O6IHI/IX )41 HpO(beCCHOHaJIBHBIX KOMHCTCHHI/II\FI 1o pa3aciiaM U TCMaM COICPKAHUA y‘{€6HOFO

Marepuana.
Oo6mas/mpodeccrnonanbHas Paznen/Tema Tun oneHOYHBIX
KOMITCTCHITHS MEPONPUITHUS
OK 01. BeibupaTs criocoOsr P 1, Tema 1.1, 1.2, 1.3 I1-o/c,[TectupoBanue Y CTHbIN
peleHns 3a1a4y 1.4. onpoc
podhecCUOHAIBHOU P2, Temn1 2.1,2.2,2.3, 2.4, [MaTteMaTH4eCKUN JUKTAHT
NesATeNIbHOCTU MpUMeHuTensHo 2.5, 2.6 I1-0/c, 2.7 NuauBnayanbHas

K pa3JIMYHBIM KOHTCKCTAM

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P 4, Tems1 4.1,4.2,4.3, 4.4,
4.5,4.6,4.7I1-0/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

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

caMOoCTOsITeJIbHAas paboTa
[IpencraBieHue pe3yabpTaToB
MPaKTHYECKUX PaboT
KonTtponbsHas paboTa
BrinosiHeHue 3aganuil Ha
PDK3aMEHE

OK 02. Mcrnions30Bath
COBPEMEHHBIC CPE/ICTBA ITOWCKa,
aHaJIM3a U UHTCPIIPETALINN
uHbopMaIuu, u
MHOOPMAIMOHHBIC TEXHOJOTUN
TUTSI BBITTOJTHCHUS 33124
poheCCHOHAIBHOM
NMeSATSIIEHOCTH

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
1.4.

P 3, Temnr 3.1,3.2,3.3, 3.4,
3.5, 3.6

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 I1-0/c,
7.3, 7.4

TectupoBanue Y CTHBIN
OTpOC

MaTteMaTH4eCKUil JTUKTAHT
NuauBuyaibHas
caMOCTOsTeNIbHas paboTa
[IpencrasiieHuE pe3yJIbTaTOB
MPAKTUYECKUX padOT
KoHTtposnbHas paboTta
BrinmosiHeHue 3aganuii Ha
PK3aMEHE

OK 03. [InanupoBats u
[pean30BBIBATH COOCTBEHHOE
podheCCUOHAIBHOE U
ITMYHOCTHOE Pa3BUTHE,
MPeIIPUHIMATEIHCKYIO
NesITeTbHOCTD B
mpodeccuoHanbHoM cdepe,
MCTIOJIH30BATh 3HAHUSI T10
(buHAHCOBOM T'PAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYAIHSIX

P 1, Temal.l, 1.2, 1.3 IT-o/c,
1.4.

P2, Temnsr 2.1,2.2,2.3,2.4,
2.5,2.6I1-o/c, 2.7

P 3, Temn1 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P4, Temn1 4.1,4.2,4.3,4.4,
4.5,4.6,4.7 I1-o/c, 4.8, 4.9,
4.10

TectupoBanue Y CTHbIN
onpoc

MaTteMaTH4eCKUN JUKTAHT
NuauBuayanbHas
caMOCTOSTeNIbHAas paboTa
IIpencraBiieHne pe3ynbTaToB
MPAKTUIECKUX padOT
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P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 I1-0/c,
7.3, 7.4

KonTposabsHas paboTa
Brimonnenue 3ajanuil Ha
YK3aMeHe

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh U pabOTaTh
B KOJUJICKTHBE U KOMaH]Ie

P1, Temal.1l, 1.2, 1.3 II-0/c,
1.4,

P2, Temnr 2.1, 2.2,2.3,2.4,
2.5,2.611-0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P4, Temnr 4.1,4.2,4.3, 4.4,
4.5,4.6,4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 11-
o/c,5.4,5.5,5.6

TectupoBanue

'Y CTHBIN OIIPOC
MareMaTu4eCcKui JUKTaHT
NunuBuyansHas
camMocCTOsITeNIbHas padoTa
[IpencraBienue
[PE3yIbTATOB MPAKTHUECKUX
padboT

KoHTtposbHas padota
BrinosHenne 3aganuii Ha
DK3aMEHe

OK 05. OcymiecTBisiTh YCTHYIO
151

MUCHhbMEHHYI0 KOMMYHHUKAITUIO
Ha rOCYyJIapCTBEHHOM SI3BIKE
Pocculickon ®@enepanuu ¢
Y4ETOM OCOOEHHOCTEN
COIMATBHOTO U KYJBTYPHOTO
KOHTEKCTa

P1, Temal.l, 1.2, 1.3 IT-o/c,
1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

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

P 7, Temsr 7.1, 7.2 T1-o/c,
7.3, 7.4

TectupoBaHue

'Y CTHBIN OIIPOC
MaTremMaTH4eCKUil JUKTaHT
NunuBuayanbHas
CaMOCTOsITeJIbHAs padoTa
[IpencraBnenue
PE3yJIbTaTOB MPAKTUUECKUX
padboT

KoHTtposnbHas padota
BrinosHenne 3aganuii Ha
DK3aMEHE

OK 06. ITposiBnsATH
rpakIaHCKO-
MaTPUOTHICCKYIO TIO3HUIIHIO,
NIEMOHCTPHUPOBATh OCO3HAHHOE
[MOBEJICHUE HA OCHOBE
TpaJUIIMOHHBIX
00IIIeUeIIOBEUYCCKMX IICHHOCTEH,
B TOM YHCJIC C y4ETOM
rapMOHH3AITUH
ME)KHAITHOHATIBHBIX U
MEKPEIIMTHO3HBIX OTHOIIICHUH,
MPUMCHSITH CTaHIAPThI
AHTUKOPPYIIIMOHHOTO
MMOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-o/c,
1.4.

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 11-
o/c,5.4,5.5,5.6

TectupoBaHue

'Y CTHBIN OIIPOC
MaTteMaTH4eCKUU JTUKTAHT
NuauBuyanbHas
CaMOCTOSITeNIbHAs paboTa
[IpencraBienue
PE3yJIbTaTOB MPAKTUUECKUX
padoT

KoHnTtposbHas pabota
Brimonnenue 3aaHuil Ha
DK3aMEHE
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OK 07. ConelicTBOBaThH
COXPaHEHUIO OKPY KAIOIIeH
Cpelibl, pecypcocOEpeKeHHUIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KJIMMaTa,
PUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 3P(HEKTUBHO
NENCTBOBATh B UPE3BBIYANHBIX
CUTYyaIUIX

P2, Temnr 2.1,2.2,2.3,2.4,
2.5,2.61I1-0/c, 2.7

P 4, Temp14.1,4.2,4.3,4.4,
4.5,4.6,4.7I1-0o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 1I-
o/c,5.4,5.5,5.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

'Y CTHBIN OIIPOC
MaTeMaTU4eCKUM TUKTAHT
NuauBuayanbHast
caMocCTOsITeNIbHAs paboTa
[IpencraBieHue
pe3yJIbTaTOB
MPAaKTHYECKUX padoT
KoHTtposibHas padorta
Brimonnenue 3agaHui Ha
PDK3aMEHE

[1K 5.1. CoOupaTh UCXOHBIC
NaHHbIE 1JI5 pa3padOTKU
[MPOEKTHOM TOKyMEHTAllMU Ha
MH()OPMAITMOHHYIO CHCTEMY

P 1, Tema1.3,P 2, Tema 2.6,
P 4, Tema4.7,P 5, Tema 5.3,
5.5,P6, Tema 6.7, P 7, Tema
7.2

CamocTosiTenbHas padoTa
[IpencraBieHue
[PE3yJIbTAaTOB NPAKTUYECKUX

padboT

[1K 8.2. ®opmupoBaTh
TpeOOBaHUs K JU3aliHy BeO-
IIPUIOKEHUI HA OCHOBE
aHaJIM3a MPEeJAMETHOM 00s1acTu 1
LICJICBOM ayJUTOPHH.

P 1, Tema1.3,P 2, Tema 2.6,
P4, Tema4.7, P 5, Tema 5.3,
5.5,P 6, Tema 6.7, P 7, Tema
7.2

CamocrosiTenbHas paboTa
[IpencraBnenue
[PE3yJIbTaTOB MPAKTUYECKUX
padot

[1K 9.7. OcymiecTBasTh cO0p

CTATUCTUYECKON MH(OpMALIH O

paboTe BEO-TIPUIIOKECHUH IS

aHaau3a 3pHEKTUBHOCTH €T0
a0O0TBI

P 1, Tema1l.3,P 2, Tema 2.6,
P4, Temad4.7, P 5, Tema 5.3,
5.5,P 6, Tema 6.7, P 7, Tema
7.2

CamocrosiTenbHast paboTa
[IpencraBieHue
PE3yIbTATOB MPAKTHUECKUX

padboT
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JlenaprameHT 00pa3oBaHus, KyJIbTypbl U criopta HeHelkoro aBTOHOMHOTO OKpyTa
rocyJ1apCTBEHHOE OI0/KETHOE PO ECCUOHATIbHOE 00pa30BaTENbHOE YUPEKICHUE
HeHenkoro aBTOHOMHOTO OKpyra
«Henenkui arpapHO-3KOHOMUYECKAN TEXHUKYM uMeHn B.I'. BonkoBa»
(I'BITOY HAO «Henenxkuii arpapHO-3KOHOMHYECKUI TeXHUKYM uMeHH B.I'. BonkoBay)

®OH]T OLIEHOYHBIX CPEJICTB YUYEFHOU JJUCLIUTIJINHEI
I[MTY1.01. MATEMATHUKA

Happsau-Map
2024



®oHABI OIEHOYHBIX cpeAcTB ydyeOHou mucumrumHbl [TY.01. MaTtemaruka
pa3paboTaHa Ha OCHOBE NPHUMEpPHON paboueil mporpammbl 00IIe00pa30BaTeIbHOMN
JUCIMIUIMHBL ~ «Marematuka» A 1po(ecCHOHATBHBIX  00pa30BaTEIbHBIX
opraauzanuii, onoopernorr ®I'bBOY JIIIO MUPIIO ot 30 HosiOpst 2022, a Takxke B
COOTBETCTBUM ¢ «PexoMeHganusiMu 1o pean3aiuu 00pa3oBaTeIbHOM MPOTrpaMMBbI
cpeaHero (mojiHOro) oOmero oOpa3oBaHMs B 00pPa30BATENbHBIX YUPESKICHHUIX
HAYaJIbHOTO0 MPO(ECCHOHATBHOTO U CpeAHero npodeccuoHaIbHOro 00pa3oBaHUs B
COOTBETCTBUHM C (peiepanibHbiM 0a3MCHBIM yUYEOHBIM TUIAHOM U YYE€OHBIMH IJIAHAMU
UIsl  oOpa3oBaTelabHBIX yupexaeHuil Poccuiickoit ®enepanuu, peanu3yromux
nporpamMmbl  o0miero obpaszoBanus»  09.02.07 MubopmanwoHHBIE CHCTEMBI U
IIPOTPaMMHUPOBAHUE, BXOIAIIEH B COCTaB YKPYHMHEHHOM TPYyNIbI CIENUAIBHOCTEN
09.00.00 UudopmaTrKa 1 BBIYUCIUTENIbHAS TEXHUKA.

Opranuzanus-pazpadorunk: ['BIIOY HAO  «Heneukuit  arpapho-
DKOHOMUYECKUN TEXHUKYM UMeHU B.I'. Bonkosa»

Pa3zpaboTuuk:
Kynnsik Okcana AnarosibeBHa, npenogaareiib I BIIOY HAO «Heneukwuii arpapHo-
DKOHOMUYECKNN TEXHUKYM uMeHH B.I'. Bonkosa»

PaccmoTpena u omoOpeHa K YTBEP)KICHHIO Ha 3aceIaHHUH MPEIMETHO-
LUKJIOBOM KOMHUCCUH ecTecTBeHHOHAayuHbIX auciuiuind ['BIIOY HAO «Heneukuit

arpapHO->KOHOMHYECKU TEXHUKYM uMeHn B.I'. BoikoBa»

3aKIr0YeHUE  MPEAMETHO-IIMKIOBOM ~ KOMHCCHH  €CTECTBEHHOHAYYHBIX
el Ne 9 ot 24.05.2024

[Tpencenarens ITIK: /O.A. Kynsk /




Conepxanue

[MTacmopt hoHIa OIICHOYHBIX CPECTB
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2. KOHTpOJIbHO-OIIEHOYHBIC CPEICTBA JUIS TEKYIIIETO KOHTPOJIS, KOMITJICKT
MaTEePHAIIOB JUISI TPOBEACHUS KOHTPOJBHBIX PAOOT ..v'vvenreneaniereanenannnn

3. KoHTpoIbHO-01IEHOUHBIE CPEeICTBA JJISi MPOMEKYTOUYHON aTTeCTaIuH ..
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[TacmiopT poHA OTIEHOYHBIX CPEICTB
1. OGnacTb IpUMEHEHHUS

®oHp oueHouHbIX cpeAcTB (nanee - ®OC) npenHasHaueH AN KOHTPOJIA U
OLIEHKH 00pa30BaTENIbHBIX JOCTMKEHUM OOYyYaroIIMXCsl, OCBOMBIIUX MpPOTrpamMmy
yueoHoM nucturuinabl [TV J1.01. MaTemartuka.

®dOC yuebOHou muctumuinael [TYJ[.01. MatemaTuka BKIIOYaeT KOHTPOJIbHBIE
MaTepuayibl Uil TPOBEICHUS TEKYIIErO KOHTPOJIS M  MIPOMEXYTOYHOW arrecra-
UM B popMe dK3aMeHa.

DOC yuebnoit mucuuminasl 1TY.01. Matematuka pa3padoTaH B COOTBET-
CTBUU C MPOrPaMMOM MOATOTOBKH CHEUAIMCTOB CPEIHErO 3BEHA MO CIELHAIBHOCTU
09.02.07 MadopmallMiOHHbIE CHUCTEMBl M IPOrPAMMHUPOBAHME, BXOJAIIEH B COCTaB
ykpynHEHHOU rpynmbl cnenuanbHocted 09.00.00 MudopmaTrika U BEIYMCIUTENbHAS
TEeXHHUKa 1 paboueil mporpamMmbl yueOHou qucruruinael [1Y /].01 Marematuka.



2. KOHTpOJIbHO-OLIEHOYHBIE CPEICTBA
BxoH0i1 KOHTPOII.

Bapuanr 1.

Bapwuanr 2.

Bapuanr 3.



Bapuanr 4.

Kpurepuu oneHku:

Orenka «5» craBuTCs 3a BhlmoaHenue 9 — 10 3amanuii
OreHka «4» cTaBUTCS 3a BBLIIOJIHEHHE 7 — 8 3a0aHUi
Ornenka «3» cTaBUTCS 3a BBIITOJHEHHE 5 — 6 3a1aHNi
OreHKa «2» CTaBUTCS 3a BBHIIIOJHEHHE MEHEE 5 3aJaHui

Paznen «UucnoBble MHOKECTBA U alNTeOpandecKue BHIPAKCHHS.
Tema: UucnoBble MHOYKECTBA

CamocrositensHas padoTta



11 2

148-6—+12,75-7— 5
1. BrimonHuth geicTBUS 12 15 +2—-3,75
2 .11 3
10 —:3°—*—
3 12
1.8 1 5
2. Pemmts npomopruro 11=-:1—=5=x:—
PoHop 379 38

3. TlpencraBbTe YKCIIO B BUAE NECATUYHON APOOH M pe3yIbTaT OKPYIJIMTE 10 COThIX. Halimure
aOCOJIIOTHYIO M OTHOCUTEJIBHYIO TIOTPEIITHOCTH.

Bpewms Bemonnenust: 30 MUHYT
Kpurepuu oueHku: «5» IPaBUJIBHO PELIEHBI BCE 3aaHus
«4» TpaBWIIHHO BBITIOIHEHO 3a1anue Nel, 2
«3» npaBUJIbHO BBINOIHEHO 3aaHue Nel mmm Ne2 u 3.

MaremaTuyecKui JUKTaHT
1. YIpoCTUTH BEIpaKeHHE i° .
BeimonHuTh yMHOXKEHUE B anredpamdyeckoi popme (3—i)(2i +5).
Pa3noxunts Ha MHOKHUTENH 25+ b7,
Boimonauts genenne (2—i): (-=3+1i).

o > w DN

\2
Bossectu B crenenb (1—i)°.

o \2 .
6. Bobmonuuts aeiictus (2 —i)° +i%.

Bpewms Bemonsenus: 30 MUHYT
Kpurepuu onieHku:  «5» IpaBUIIbHO BBIIOJIHEHBI BCE 3a/1aHUS
«4» paBUIIBHO BBINOJIHEHO 5 3aJaHU
«3» IpaBUIBHO BBINOJIHEHO 3-4 3a/1aHMUS.
«2» BBITIOJTHEHO MEHEE TPEX 3aJaHUH.
Tema: MHOTOUIEHBI
CamocTosTenbHas pabora
YpocTuTe BelpakeHus

2X 4x? ( 2x 1 )
1. -— > | >+ ;
2X+Yy AX°+4Axy+Yy 4x—y° y—2X

X 5 1 J 28 —x°
2. 5 + + HX=-5+——1|;
Xx°—-25 5-x x+5 X+5

3 4X—6 2X X
+— + . .
X—4 x°-3x—-4 x+1) 2x-3
Bpewms Bemonnenust: 30 MUHYT
Kputepun oneHku:  «5» NpaBUIIbHO PELLIEHBI BCE 3aJaHUS
«4» TIpaBUIIBLHO PELIEHBI 2 3a1aHU

3.

«3» TIPaBWIBHO BBITIOJHEHO | 3a7aHueE.

Tema: YpaBuenusi. CUCTEMBI ypaBHEHHI
CamocrositenpHas padoTta
Pewmnts cucremsl ypaBHEHUN:



dx+y—-z=-1,
1. {x+2y-3z=-11,;

3X+y+2z=4.

4x—-4y+3z =16,
2. {3x-y+5z=8, ;

2X—T7y+3z=18.

y—-3x=1,

X2 =2xy+y>=9.

Bpewmst BbinoaHeHUS: 25 MUHYT
Kputepuu onieHkn:  «5» npaBUIbHO PEllIEHBI BCE 3aJaHUS
«4» npaBUIIBHO pelieHbl 3aganus Nel u 2
«3» mpaBuiabHO pemieHbl 3aaaHus Nel u 2, unu Ne2 u 3.

Tema: HepaBenctBa. CuctemMbl HEPaBEHCTB.
Konrtponbnas padora

3x—2y+1z =10,
1. PemmuTh cuctemsl ypaBHeHUI:A) < X+5y -2z =-15,;
2X—-2y—-7=3.

3Xx-5y x+2y
- :1Oa .
b)y 3 6 ,
7x—10y =62.

-3x=1
) y2 2 .Pemmte HEPAaBCHCTBA U CUCTCMY HCPABCHCTB!
X°—-2xy+y=0.

A) —4x* +20x—25<0;
x—1

b) —<4;
X+5
B) [bx—12|>3;
7X—=5 2x—-3
> >4X+ >
DR PN 2 Bpewms BeimonHenus: 90 MUHYT
—5>2x—T.

Kputepun onieHKHU: «5» MpaBUIBHO PEIICHBI BCE 3a/1aHU;
«4» MPaBUIIBHO PEILICHO HE MEHEE S 3a/IaHuM;
«3» MPABUIIBHO PEIICHO HE MEHE 3 3aJJaHUil.

Paznen «Ctenenu, kopHu U gorapudmsel. CTeneHHble, oKa3aTelbHbIe U JorapupMudeckue GyHK-
1070703

Tema: CteneHp uucia
CamocrostenbHas pabora



1
1. OcBoGoautech OT UPPALMOHATIBLHOCTH B 3HAMEHATEINE APOOH ﬂ .
+

1 1 1

2. Bamucmure Gj ? 052 _812.125 3 .
3. VYnpocTute BhIpaxKeHHE:
1
A) Jx- X2

5) (ao,4 ); %%,

2 5
X 3.x3
B) 3
x5
3 3 =
2 _h2 _ - =
&bt ath o,
aZz+b?2 a+az2b2+b

Bpewmst BeinoaHeHus: 25 MUHYT

Kpurepuu onenku: «5» IpaBUIIBHO PELIEHBI BCE 3aJaHUs;
«4» MpaBUIIBLHO PEIICHO HE MeHee 4 3aIaHui;
«3» MpaBWIHHO PEIICHO HE MeHE 3 3aJaHui.

Tewma: KopeHb HaTypallbHOM CTENEHU U3 YUCIIA

CamocrosTenbHas pabora
1. Penre ypaBHEHUS

A) V2X2 —3x+1=/x>—3x+2:
p) 3IX+1=+1-X;
B) VX+3—-4/3x—-3=10"

2. Pemnte HepaBeHCTBA:

A) VX-=1<3;
B) V3X—X* <4—X

3. Pemmte cuctemy ypaBHEHUH (HOTOTHUTEIBHO):

{,/2x—3y+2 =3,

3X+2y-5=2.

Bpewms Bemonnenust: 30 MUHYT

JlononHUTENBHOE 3aJaHUE OLIEHUBAETCS OTAEIBHO.

Kputepun oneHkn:  «5» MpaBUIIbHO PELLIEHBI BCE 3aJaHUS
«4» TIpaBUIIBLHO PELLIEHBI 2 YpaBHEHUSI U | HEPABEHCTBO
«3» TIpaBWIBHO pEIICHBI 1 ypaBHEHHE U HEPABEHCTBO.



Tema: Iloka3zarenbHble U JorapupMUYecKre ypaBHEHHUS U HEPAaBEeHCTBA

ITpoBepounas paborta
Pemnts ypaBHeHus:

A) 5 -3.5% =12;
p) 9°—2-3"=63;
1

x=1 _ A-1,25+x
B)g'2 =4 .

Bpewms BoinonHeHust: 15 MUHYT
Kputepun oneHku:  «5» NpaBUIIbHO PELIEHBI BCE 3aJaHUS;

«4» MpaBUWJIbHO PELIEHO 2 3a/laHus;
«3» MpaBUWJIbHO PELIECHO HE MEeHE | 3a1aHus.

CamocTosrenbHas pabora
Pemnre HepaBeHCTBa

A) 3?43 < 28;
B) 72 —6-7*+7<0:

2
B) 2" X2 >1.BpeM$I BBIITOJIHEHUSA: |5 MUHYT
Kpurepun ounesku: «5» IPaBUJIBHO PELIEHBI BCE 3aaHus
«4» TIpaBUJIBHO PELIEHBI 2 3a1aHUs
«3» MpaBWIBHO PEIICHO HE MeHe | 3amaHusl.

[TpoBepounas pabota
1. BoIluuciuTh:

A) log, 2%,

2log, 4
B (0

B) log, 4-log, 27 .
r) %Iog736—log714—3log7i/z

2. Pemmts ypasuenne: 109412 +log s x=1log, 24

Bpewms BemmonHenus: 15 MunyT

Kpurepun onenku: «5» TIPaBWIBHO PEIICHBI BCE 33]1a4U;
«4» TIpaBWIILHO PEIIICHO HE MeHee 4 3a1ay;
«3» TPaBWIBHO PEIICHO HE MEHE 3 3aj1ay.

CamocrostenbHas pabora
Pewmntes ypaBHeHus:



A) log (x2 —4x—1): 2.
2
5) log 7(4X_6): log 7(2X_4);
B) Ig° x+5lg x+9=0
Bpewms BeimonHeHus: 15 MuHyT
Kpurepun oueHku: «5» MpaBUIBHO BBINOJIHEHBI 3 YPaBHEHUS;

«4» TIPaBUWIIBHO BBITIOJHEHO 2 YPAaBHEHUS;
«3» MPAaBUIIBHO BBINIOJIHEHO HE MEHEE | ypaBHEHUS.

KonTponbnas padota
1. Pewuts ypaBHEHUS:

A) 2% —6-2"=0;
B) 5-4Y +4Y** =336

B) Iog;(x2 +x—5):—1.

r) 4lg° x+2lgx=6
2. PemuTe HepaBeHCTBa
A) 28 42%? <20:
) 3% —4-3*+3<0:
B) lg(2x—1)+Ig(2x—3)> Ig(3x—3)

r) 2log: x+5logsx+2>0

log,x—log,y=1
3. Pemmth cuctemy ypaBHEHUH X — 3y -16

Bpewms Bemonnenus: 90 MuUHYT
Kpurepun onieHku:  «5» MPaBUIIBHO pelIeHBI BCE 3aJaHUS
«4» paBUIILHO peIIeHbl 3 ypaBHEHMsI, 3 HEPAaBEHCTBA U CHCTEMa
«3» MpaBUIIBHO PEIICHBI O 2 Pa3InYHbIX YPaBHEHUsI U HEPABEH-
cTBa(orapuMUIeCcKoe 1 MOKa3aTEIHHOE).

Paznen «Tpuronomerpusi»
Tema: OcHOBHBIE TOHATHS. TpUroHOMeTprUecKkre GyHKIUH.

JIuKTaHT

1. Bsipasuts B paguanax 120 °:75°:135°;100°;300°
or In 2n 97 «
3’69 412

2. BrIpa3uts B rpajgycax



Kpurepuu onieHku:  «5» MpaBUIILHO BBITIOJHEHBI BCE 3aJaHUS;
«4» paBUIIBLHO BBIMOJIHEHO § 3a1aHUi(110 4 U3 KaX0ro0);
«3» NMpaBUIILHO BBIIOJIHEHO 5-6 3a/1aHUN.

Tema: OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI M CIEICTBHS U3 HUX.

CamocTosiTeabHas padoTa
1. Bpmuauciurs:

A) Cos60°: B) Cos(-750°).
By 2C0s30° - Ctg60° — Sin 37” ;

2. YTIpOCTHUTB:

A) Sin’a +Cos’a +tga Sin(— e )+ Cos(7 + @)
) .
1 z_
B) Sint,, ~Ctg’a—Cos’a . 1+ 2(308(2 ajCOSa

B) 1-(Sina —Cosa))’ -

5
3. Jtano Siner =, % < <7 Haitm Sin2a, Cos2a, tg2a .

Bpewms Bemmonnenust 30 MUHYT

Kputepuu onieHk#n:  «5» IpaBUIBLHO BBHITIOIHEHBI BCE 3aJaHMUS;
«4» npaBuiIbHO BhIMoNMHEHO: Nel(Bce), Ne2(2 3amaun), Ne3;
«3» TMpaBUIIHHO BHITIOJHEHO 5-6 3a/1aHUN.

Tema: OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUHU.

JvKTaHT
Haiinnre:
1. ArcSinl-1):
( ) 8. ArcCtgﬁ-
2. ArcCosl; 3
3
3 Arctg —% ; g Sin ArcSing :

4. ArcCtg (— \/5);
J3

ArcSin—.
5. 5

6. ArcCos(— lj-
2 ’

7. Arctdl;

10 19 ArcCos?



Kpurepuu onieHku:  «5» MpaBUIILHO BBITIOJHEHBI BCE 3aJaHUS;
«4» paBUIIBHO BBINOJIHEHO § 3a/JaHUK;
«3» NMpaBUIILHO BBIIOJIHEHO 5-7 3a/1aHUH.

Tema: TpuroHomeTpuueckue ypaBHEHNs U HEPABEHCTBA.
CamocrosrenbHas pabora
Pemuts ypaBHeHuUs:

A) 2(Coszx — Sinzx):l;
B) 9Sinx - Cosx—7C0s*X —2Sin°x =0

B) Sin’x—3Cosx—3=0;
I 4Sinx + Sin2x =0 .Bpems BbInonHeHus 25 MUHYT
Kputepuu onieHkn:  «5» IpaBUIBHO BBIIIOJHEHBI BCE 3aaHMUS;

«4y» IIpaBUJIbHO BBIIIOJIHCHO 3 3aJaHuAd,
«3» IIpaBUJIbHO BBIIIOJIHCHO 2 3aJaHus.

KontponbHas pabota
1. Beruucnure:

tg| ArcSin ﬁ + 2 ArcCos Q
A) 2 2

4
5)C0S2¢cr , ecnn COSax = G

, 3—” <a<2w
2
2. Pemmts ypaBHEHUS:
A) 2tgx+tg*x—-1=0:
B)5Sin*x +6Cosx—6 =0

B) 3C0s2X — Sin“x +5Sinx-Cosx=0;
J2
I) C05(6 + 3X) - Pemmte HepaBeHCTBA!
A) tg3x > —V3;
z)_+3
Cos| X—— |£—
B Cos| x5 | <5
3. Jloka3arh TOXKIECTBA:

A) (Sina +Cosa ) =1+Sin2a :



- — = Sina
b) tg(z+a) E Sin(-a) :
2
Bpewms Beimonnenus 90 MuHyT
Kpurepun oneHku: «5» MpaBWIBHO BBINIOJHEHBI BCE 3aJJaHUS;

«4» TIpaBUJILHO BBITIOJIHEHHI 3a1aHus Nel-3;
«3» TIpaBUJIbHO BBITIOJIHEHHI 3a1aHus Nel-2,

Paznen «/IuddepennmansHoe ncuncinenne GyHKIHUA 0THONW TEPEMEHHOM
Tema: IIpenen byHkIuu.

CamocrosrenbHas pabora
Haiitn npenenst:

1 lim (Zx3 —3x% + 6)

X—2

5 lim (4x2 +19x —5)

X—5
L lim x*+3x°
o0 X% 427
o lim =2
x>2 X° —6X+8’
| 3x* + X% + X
e x4 43x—2
| 4x° +7x
O o 2x® _4x2 45
2+ X



Bpewms Boinonnenus 20 MUHYT

Kpurepuu onieHku:  «5» MpaBUIIbHO BBIMOJHEHBI BCE 3aJaHUS;
«4» paBUIIBLHO BBINOJIHEHO 6-7 3adaHUM;
«3» MpaBUJILHO BBINOJIHEHO 4-5 3a/1aHUH.

Tewma: [IpousBogHas GyHKITHH.

TectupoBanue
1. Tpupamenue Gpynkiuu f(X)=3x* -1 B Touke X, =1, npu Ax=01,

paBHO:
A) 0,63 5) 0,60 B) -0,59 r-0,57

2. IlpousBoanas GpyHKUUHU Y = % X° +2 paBHa

A) x*+2  B) x*+2 B) x* r x®

3. IpousBoanas ¢pynkmuu f(X)= % x** +1 B Touke X =1 paBHa

A)1,2 B) 2 B)-1,2 r 2,5

4. Kakast u3 npuBeIeHHBIX (DYHKIUHN SBISAETCS MPOU3BOAHOMN (PyHKITUH
f(x)=-5x>+2

A) x* B) —25x*+2 B) —25x* M —25x°

Bpewms BeimonHenus 15 MuHyT

Kpurepuu omieHku:  «5» MpaBUILHO BBITIOJHEHBI BCE 3aJaHUS;
«4» TPaBWIHHO BBITIOJIHEHO 3 3a7aHUs;
«3» MPaBWIHHO BBITIOJHEHO 2 3a]aHUsI.

CamocrosrenbHas pabora
Haiitu npousBoanyto QyHKIMH

1. h(x)=Sinx+x*:
2. f(x)=2"+¢":
3. g(x)= (x3 +3Xx6 —1);

3

X) = .
4. 9(X) oy ad

5. h(x) = x-tgx;
6. f(X)=Cos(5x—9);

7. 9(x) =(7-24x);

2
8. W(X) = X"+ 2X—1:Bpems pemonnenus 20 MunyT

Kpurepuu onieHku:  «5» MpaBUILHO BBITIOJHEHBI BCE 3aJaHUS;
«4» TIPaBWIBHO BBITIOJIHEHO 6-7 3a1aHUM;



«3» MPaBWIBHO BBITTOJIHEHO 4-5 3a1aHUH.

CamocrosTenpHas pabora
2

1. CocraBbTe ypaBHeHue KacatenbHoii k rpaduxy pyrkumn T (X) = X —3X" B Touke ¢

abeumccoit Xy = 2 Xo.

2

2. COCTaBUTb ypaBHEeHHeE KacatenbHoii k rpaduxy dpyuxuun N(X) = X+ € X, HapajieIbHO

npsmoit Y =—X.

. 2

3. CocraBuTh ypaBHeHHe kacatenbHoil k rpaduky pyrkuun J(X) = 2X° 42X =3, mpo-

XOJAIIEeH uepes 3aJaHHyI0 TOUKY A(2;9) .
Bpewms BbinonHeHus: 25 MUHYT
Kpurepun onieHKM:  «5» IPaBUIIBHO BBIIIOJHEHBI BCE 3ajaHMS;
«4» TPaBWIHHO BBITIOJIHEHO 2 3a7aHus;
«3» MpaBUWJIbHO BBINOJIHEHO | 3a1aHue.

Tema: MccnenoBanue GyHKIMH C TIOMOIIBIO TPOU3BOIHOM.
CamocrosrenbHas padora
Haiitu HanOospiiee 1 HauMeHblee 3Ha4eHNsl QYHKIMU HAa IPOMEKYTKE

1. f (X) = X3 —9X2 +24X—-1 ya OTpE3KE [—1,3]
2. h(x)=x°+3x*—45X—2 ua OTpe3Ke [1;2].

Bpewms BeimonHenus 15 MuHyT

Kputepuu onenku: «5» MpaBUIILHO BBITIOJIHEHBI BCE 33/1aHNUS;
«4» MpaBUJIBHO BBINOJIHEHO | 3ajaHue U YacTh BTOPOTO;
«3» MpaBWIHHO BBITIOHEHO | 3a7aHue.

KonTponbnas padora
1. Haiitu npousBoaHYyIO

A £ = —2JVx* +1),
B) h(x) = x* +e* —Cos3x .

. 3

2. Hanmcarte ypaBHEHHE KacaTelbHOM K rpaduky pyHKIUU f (X) =9X—4X" g rouxke ¢
abcuuccoit xo=1.

3. HaiiTi mpomMexxyTKH MOHOTOHHOCTH, TOYKH 3KCTPEMyMa, SIKCTPEMYMbI (DY HKITHH

1 1,
A F(X :—§x3+5x +1.
B) h(x) = (x—=1)*(2x+4).
4. Haiitn Han6obIIee 1 HauMeHbee 3HaueHns Gyrkuun | (X) = x> —3x% +4X na
OTpe3Ke [— 2;2].

3 2
5. Uccnenyiire pyuxumo 1 (X) = X* —3X" +4 yu nocrpoiire ee rpadux.



Bpewms Boinonnenns 90 MuHyT

Kpurepuu oneHku:

«5» IMMPaBUJILHO BBIIIOJIHCHBI BCC 3aJIaHUSA;

«4» paBUIIBLHO BBINOJIHEHO 4 3a/1aHNS;

«3» MpaBUIILHO BHIIIOJHEHO 3 3a/1aHUs.

Paznen «MuTerpansHoe ucuucaeHne GyHKIMA 0THON IEPEMEHHOM»

Tema: HeonpeneneHHbINM HHTErPAIL.

MareMaTH4eCKUil TUKTAHT

?
e dX
1. | —
J X
2 [ Cosx - dx
¢ dx
3 ) Cos?x
4. [ dx
5. | x"dx
e dx
5 ) Sin’x
7 [ a*dx
8. [ Sinx - dx
9. [ e*dx

CamocrosiTenbHas padboTa

Haiitu nunrerpan

1.

- 3(3x ~1)

.5(x3 —2x% + 7)dx

dx

( jdx
Cos®x Sln X

3e* + 5Cosx)dx

—dx
Y3x+5

. tgx+C

—Ctgx+C

. e*+C

In|x|+C

. —Cosx+C

a.X
—+C
In a

. Sinx+C

n+1

X _Lc
n+1

. X+C

I dx
% Jsin’(3x+2)

4
jx3-ex dx




Bpewms Boinonnenus 20 MUHYT

Kpurepuu onieHku: «5» IPaBUJIHHO BBITIOJIHEHBI BCE 3a/IaHMUS;
«4» mpaBUIIBLHO BBIMOIHEHO 5-6 3a1aHUi;
«3» NMpaBUIIBLHO BHIIOJHEHO 3-4 3a1aHMUs.

Tema: OnpeneneHHbld UHTErpall.

CamocrosTenpHas pa60Ta
Brrancanre HHTEIrpall

1. j.(5X2 + G)jX
0

t1+ 2%

2. !JrTXdX

; i(s&—ﬁ;&)dx
3

4 J.Cosidx

Ol £
o5
2 | X
o
=

eC

~ o
O W[y O NP O [Y o

D

N

=

o

>

0SXQ;
Sinxdx Bpewmst BbIonHEeHHS 25 MUHYT

Kpurepuu onenku: «5» IPaBUIIBLHO BBINOJIHEHBI BCE 3a/1aHMUS;
«4» mpaBUIIBHO BBIMOJIHEHO 5-6 3a1aHUi;
«3» IpaBUJIBHO BBINOJIHEHO 3-4 3a/1aHMUS.

KonTponbhas padbora
1. Haiigute uHTETpaAHI

X3 +6X%+12X +8
o [

dx .

. _[ Ax°dx

(2 4 )6 -Bpramciure nHTErpansl
—X



xdx

A) 3 34+4x2

Cosxdx
b)

BN N N R — W

A)Y=X"+2x-3 4 y=0;

Sinx .Haiinure mmomans Gurypsl, OrpaHHYeHHON JTHHUSMHA

B) Y =X —4X+3 4 y=—X*+6X-5

Bpewms BeinonHenust 90 MuHyT
Kpurepuu oneHku:

«5» BCPHO BBIINIOJIHCHBLI BCC 3aJIaHUA;

«4» BEpHO BBITIOJIHEHBI 1,2 3a1aHus U OJTHO U3 3 3a/1aHMUS;

«3» BCPHO BBIINIOJIHCHO IO OAHOMY M3 KAXKJIO0I'0 3a/laHU.

Paznen «I'eomerpus»
Tewma: [Inanumerpus.

CamocrosiTenbHas padoTa
BapuaHT 1

1. Pemite TpeyronbHUK, €CIM JaHBl J[BE
€ro CTOPOHBI M YTOJI, 3aKIIOUYEHHBIH MEXIY
stmu ctopoHamu. a =10, b=12, C= 24°

2. CTOpoHBI
17,50m m 10,20M, yron mexay Humu 36°13'.
Haiitn nnomans napamienorpamma.

3. OcHOBaHUE NPAMOYTOJbHHUKA  paBHO
50,1m. Jlmaronanb oOpa3yeT ¢ OCHOBaHHEM
yron 18°35'. Haiimute mepuMerp TpsAMO-
YTOJIEHUKA.

4. BBIUMCIUTh TUIOMIAAL MPSIMOYTOIBHON
Tpamenuu ¢ ocTpbiM yriaoM D =40°24"u BeI-
COTOM, B JiBa pa3a OOJbIIEH MEHBIIEr0 OCHO-
BaHusA. MeHblee OCHOBaHHUE paBHO 12,35Mm.

5. B OKpy)XHOCTb BIHCAaH YETHIPEXYTOJb-
Huk ABCD. Haiimute yron ACD, ecim yrisi
BADu ADB pasubl cooTserctBeHHO 56° n
78°.

6. [TocTpoiiTe  OKPY>XHOCTh, OMNHMCAaHHYIO
OKOJIO IaHHOTO TPEYTOJbHHKA.

7. Haust tpu ToukuA, B, C. Iloctpoiite
ToukKy X, KOTOpasi OJIMHAKOBO yJaJieHa OT TO-
yek Au B 1 HaxoauTcs Ha JAaHHOM pPacCTOsi-
Huu o1 Touku C.

napajuieJiorpaMMa  paBHBI

Bpewms BoinonHenus 45 MUHYT

BapuaHT 2

1. Pemiute TpeyroibHUK, €CIM JaHbl JBE
€ro CTOPOHBI U YrOJj, 3aKJIIOYEHHBIH MEXIY

3TUMHA CTOpOHA-
mu.a=2,29, c=17, B=39°20
2.CTOpOoHBl ~ MapajulejorpamMma  paBHBI

23,50M m 12,20m, yron mexny mumu 63°23'.
Haittu nmomans napamienorpamma.
3.0cHOBaHHE TPSMOYTOJBLHUKA  PaBHO
12m. JIluaronans oOpa3yeT ¢ OCHOBaHHEM YTOJ
30°. HaiiuTe IepuMeTp NpAMOYTOIBHHKA.
4.B paBHOOEIpEeHHOW Tpameuuud OOKOBas
CTOpOHA paBHA OOJBIIIEMY OCHOBaHUIO. HaliTi
IO/ TPAMEIUH, €CJIU OOJbIIIee OCHOBAHUE
paBHO 13,851M M OCTpBIN yroa mpu OCHOBa-

Huu pasen 72°16'.

5.B OKpyXHOCTh BITUCAaH YETHIPEXYTOJb-
Huk FMNK. Haiinute yron FNK, ecnu yrist
MFKu FKM paBaEl cooTBerctBeHHO 26° 1
69°.

6. [TocTpoliTe OKpPY>KHOCTh, BIHCAHHYIO B
JAHHBIA TPEYTOJIbHUK.

7. Mansl Tpu ToukuA, B, C. Iloctpoiite
TouKy X, KOTOpasi OIMHAKOBO yJajieHa OT TO-
yek Au B m HaxoaumTcs Ha JaHHOM PacCTOsI-
Huu o1 Touku C.



Kpurepuu oneHku: «5» BEpHO BBINIOJIHEHBI BCE 3aaHNUS;
«4» BEpHO BBINOIHEHBI 5-6 3a1aHMUS;
«3» BEpHO BBIIIOJIHEHBI 3-4 3aaHUsl.

Tema: O0BEMBI IJI1omaiaun HOBCpXHOCTefI TCOMETPHUYCCKUX TECII.

KonTponbnas pabora
1. BboxkoBoe peOpo npaBUIbHON YETHIPEXYTOJbHON MUpaMU/Ibl, paBHbIe 12¢cM, 0Opa3yioT
¢ IIO0CKOCTHIO ocHoBaHus yron 60°. Haiiaute 60Kk0BYI0 TOBEPXHOCTh MTHPAMUIBL.
2. Pa3BepTka OOKOBO MOBEPXHOCTH LMJIMHAPA SIBJISETCS KBAIPaTOM, JHATOHAIb KOTO-
poro paBHa 10cm. Halimute O0KOBYIO ITOBEPXHOCTH HJIUH/IPA.
3. B mpaBuibHO# TPEYTroiabHOM MpU3Me CTOpOHA OCHOBaHUS paBHa 20cM, 60KOBast M0-
BEPXHOCTh PaBHOBEJIMKA cCyMMe OcHOBaHMi. Haliiute 00beM mpHU3MBbl.
4. O6pasyromas KoHyca paBHa 6CM, a YroJl IPH BEPIIMHE 0CEBOTro ceueHns paseH 60°.
Haiigure o6beM koHyca.
Bpewms BoinonHenust 90 MuHyT
Kpurepuu oneHku: «5» BEpHO BBIIIOJIHEHBI BCE 3aaHU;
«4» BEpHO BBITIOJIHEHBI 3 3a1aHUs;
«3» BepHO BbITIOIHEHBI 2 3ananus ( 1, 4 wiu 2, 3).

Tema: BekTopbl B IPOCTPAHCTBE.

CamocTosTenbHas paGoTa

1. JlaHBI BEKTODEI a=2i+ 3] +k " B = 41 — ZE . BoIuucmTh a . 6 .

2. Bumemire yron sencry nexropasan AB u CD cent AN310).
B(0,0;23), C(0;20), D(v3:1;23)

Bpewms Bemonnenns 90 MuHyT
Kpurepun oneHku: «5» BEpHO BBIIIOJIHEHBI BCE 3aJIaHUS;
«4» BEpHO BBIIIOJIHEHBI 3 3ajaHMS;
«3» BepHO BbINOJHEHHI 2 3aaanud ( 1, 4 unum 2, 3).

CemMecTpoBasi KOHTpOJIbHAs paboTa 3a MepBbIi Kypc MNEePBbIA CEMECTP

BapuaHt 1 BapuaHT 2
1) Pemmre cucteMy ypaBHCHHIA: 1) Pemute cucteMy ypaBHEHHIA:
2x—1 3y-—-2 4y —3x 2y —5
+ =2 22— =x———
5 4 : ) 2 5
3x+1 3y+2 5x+ 3y 9y + 11
= - x+2——=y——«—,
5 4 7 14



2) Pemnre ypaBHeHue:
Ax+1=+v1—x
) 16*—17-4"+16=0
BY) 2% 71— 3%" = 3¥T -1 pat+2
3) Pemmre HEpaBeHCTBO:

a) logi(x — 1) — logi(x + 2) = log1(2x)
3 3 3
8)[3x—9|=6
4) UzsectHo, uto Cosa = 0,6 u

D<a< g Haiinure 3HaueHus 1pyrux Tpu-

TOHOMETPUYECKUX (PYHKIIUN yTia .

2) Pemute ypaBHEHHE:
aA)x=1+vyx+11

6) 64*—8*—-56=0

ij 7. 3x+1 _ 5x+2 — 3x+4 _ 5x+3
3) Pemnte HEPaBEHCTBO:

a) logi(x+8) — logi(x —3) = log1(3x)
2 2 2

0) |4 —2x| < 16

4) UsBectHO, uto Sina = 0,8u

0<a< E Halinnre 3HaueHust Apyrux Tpuro-

HOMETPHUUYECKUX (PYHKIMH yriia a.

BapwuaHT 3

1) Pemmre cucreMy ypaBHCHHIA:
2x +y 3x—5y+3

5 2
x oy x — 2y
—+=-=8— :
2 3 5

2) Pemte ypaBHEeHHE:

a)vx—1=x-3
6) 9*—-4-3"+3 =0
BHj 3x+3 _ ';,'x+1 — 5 L JE 3%
3) Pemute HepaBEeHCTRO:
a) logi(3y—1)—log1(3—y) <0
2 2
6) |5x+ 10| = 15

. 2 m
4) U3sBecTHO, 4TO Sina = o <a<m

Haitngure 3HaueHuss [pyrux TPUTOHOMET-
pudecKux GyHKIUN
yTIiia .
Bpewms BoimonHenus 90 MuHyT
Kpurepuu onenku:

BapuaHT 4

1) Pemute cucreMy ypaBHEHUIA:
8x 3y—10 2(x—-y) +8
15 5 3 5’
5x y—l?‘_}r+3x—|—4
6 12 8 4
2) Pemnte ypaBHEHHE:
a)yx?—x—3=3
6) 4 —12:-2"+32=0
Bs} 511 — 311+1 =72. 511—1 —2. 311—2
3) Pemnte HEPaBEHCTBO:
a) logy.(16x* +8) < log,,(x* + 1)

6) 19 + 3x| > 12

3
4) UssectHo, uto Cosa = -3

giaim

Haitgure 3HaueHUs ApyruxX TPUTOHOMETPUYE-
CKUX (PYHKLMH yriia .

«5» BCPHO BLIINIOJIHCHBLI BCC 3a/IaHUAA,

«4» BEpHO BBITIOJHEHBI 1,2 3a1aHus U OJIHO U3 3 3a/1aHu4;
«3» BEPHO BBHITIOJIHEHO MO OJHOMY M3 KaXKJI0T0 3aJ[aHus.



HroroBsie (cemMecTpoBbI€) KOHTPOJIBHBIE pa0OTHI
Ha BeImonHeHHE KaXK0M KOHTPOJIBHON paboThI naetcs 90 MUHYT.
Kputepuu o1ieHKH BBIMOJIHEHBIX PA0OT CIEIyIOIIHE:
«5»-Pabora nomkHa OBITH BBHIMOJIHEHA MPABWIIBHO U B MOJHOM 00BéMe , 90-100% BEI-

ITOJIHCHMU .

«4»-PaboTa BbIIOIHEHA MpaBHUJILHO, HO UMCIOTCA HCAOYCThI, IMPOLICHT BBIMTOJIHCHUA 75-

89%.

«3»- Pabora BBIMOTHEHA MTPABUIIEHO, HO UMEIOTCS OIIMOKH, TIPOIEHT BBIIONHEHUS 50-

74%.

CemecTtpoBasi KOHTpOJIbHAsE paboTa 3a IEePBBIi CEMECTp

Bapuanr 1

5) Pemmte cucreMy ypaBHEHHIA:

2x—1+3y—2_2
5 4 7
3x+1 3y+2
5 4

6) Perute ypaBHEHUE:
1—x
) 16" —17-4*+16=0

a)x+1=

B*j 23::2—1 - 3;\:2 _ 3_1:2—1 - 2x2+2
7) PemmTe HEpaBEHCTRBO:

a) logi(x — 1) — logi(x + 2) = log1(2x)
3 3 3
6)[3x—9|=6

8) WssectHo, uto Losa = 0,6u

TT
0<a< > Haitaure 3HaueHus: Ipyrux Tpu-

TOHOMETPUYECKUX QyHKIUH yria &,

Bapuant 2

5) Pemurte cucteMy ypaBHEHHUI:

4y —3x 2y —5
r4+ 2 - — x—
¥ 2 X 5
L Sx+3y 9y +11
¥ 7 YT T 1a

6) Pemmre ypaBHeHHE:

a)x =1++vx+11

6) 64*—8*—-56=10

E*j 7 - 3x+1 _ 5x+2 — 3x+=1- — 5x+3
7) Pemure HEPAaBCHCTBO:

a) log1(x +8) — log1(x — 3) = log1(3x)
2 2 2
6) |4 —2x| < 16
8) WUsectro, uto Sina = 0,8u

T
D<a< 7 HaiinuTe 3HaueHMs JpyTruX TPUTOHO-

MeTpuieckux pyHkuit yria &.

Bapwuanr 3

5) Pemmte cucremMy ypaBHEHHIA:
2x+y 3x—Dby
= +3,
5 2
X y x— 2y

§+§=8— 5 .

6) Pemute ypaBHEHHE:

a)vx—1=x-3

Bapuant 4

5) Pemmure cucteMy ypaBHEHHUI:

8x 3y—10 2(x—-y) 8

—_ _|__
15 5 3 5’
5x y—17 y 3x+4

6 12 8+ 4

6) Pemmre ypaBHEHHE:

a){/x?—x—3=3



6) 9*—4-3*+3 =0
E*J 3x+3 _ Tx+1 — 5 . ?x _ 31:
7) Pemute HEpaBEHCTBO:

a) logi1(3y—1)—logi(3—y) <0
2 2
6) |5x+ 10| =15

. 2m
8) M3BecTHo, uTo SINA = U < a < T

Haiinure 3HaYeHUs Ipyrux TPUTOHOMETpHUYE-
CKUX (DyHKIHIA

7)

8)

0) 4*—12-2*+32=0

B*) 5% —3% ¥l =2.5% 1 _7.3% 2
PellnTe HEPABEHCTRO:

a) log,,(16x* +8) < log,,(x* + 1)
6) 9 + 3x| > 12

3
UssectHO, uto Losax = — e

T
2 < @ << TI. HaiiuTe 3HaYeHHsl APYTUX TPUTOHO-

yria &, MeTpUYecKuX (QyHKIHit yria .
CemecTpoBas KOHTpPOJIbHAs paboTa 3a BTOPOH ceMecTp
Bapuant 1 Bapuant 2
1. Brruncnute npeaen GyHKIUM: 1. Bsrumncnure npenen GyHKIUU:
X* —5X+6 . 2xP+x-1
o lim 22272 o lim 227272
T x—2 X —2 T ox—>-1 X+1
- lim x® —x+1 o lim 6—z—12°
" xow 24 3x° — x° Coe 6727 —7-1
2. Haiinure npousBoanyto: 2. Haiinure mpon3BoaHYIO:

a. T(X)=7x>-6x>+3x—45

6.9(x) = (2x2 —8x+5)-(x3 +3x—9)
242
B. h(X) = );3—’__9

r. q(X) = (x2 —5x+8)6

mymbl dynkimio T (X) = 2x° —9x? +12x -8,

4, Breranciaure uaTer paJibl:
2

a I (x3 +1)dx

1

(2Cosx—3Sinx)dx

N'—'N‘§

oz yriom 30°. Haiiiute o6beM KoHyca.

3. HCCHGHYﬁTC Ha MOHOTOHHOCTb MU 3KCTpPC-

0.
2
5. Brruucnure momans (urypsl, orpaHu-
YEHHOU KPUBBIMU y=2X+7 u
x=0,x=1y=0.
6. Panuyc ocHoBaHus KOHyca paBeH 12 cM, a

o6pa3y}oma;{ HaKJIOHCHAa K IIJIOCKOCTH OCHOBAHMSA

7. [Tnomans AMAroHaJIBLHOTO CEYCHHS Tpa-

a. T(x)=5x*-8x®+3x-12
6.9(X) :(2x2 —X+8)-(x3 +4x—9)

x3-3
h(x) =
5. (%) x2+1

r. q(x) =/(2x-1)

3. MHccnenyiite Ha MOHOTOHHOCTh M SKCTPEMY-
MBI byHK-
o f(X) =2x% —15x* +36x—270 .

4. BeluncianTe MHTErPAIIBL:

2

a j(xz +2X +1)dx

-1

3

N

6. jSinxdx
0
5. BbluuciuTe muomans (QUIyphl, OrpaHMYeH-
HOM KPMBBIMH y=4x-6 u
x=0,x=1y=0.

6. CropoHBI OCHOBaHWW MPAaBWIBHOW YyCEYCH-
HOM YeThIpEXyrojbHOW NMUpaMHIbl PaBHBI 8
cM u 4 cM, 6okoBoe pebpo 4 cm. Haitaure




BHJIBHOW YETBIPEXYTOJIbHOU MPpU3MBbI 10 J2 CM, ee 00bEeM ITHPaMULIBL..

BbIcOTa 2 cM. HaliuTe mOBEpXHOCTH IPU3MBI. 7. Ocesoe CCICHHC OUIMHAPa -
. — IPSIMOYTOJIBHUK coc cTropoHamu 10 cMm u 24

8. Haiiure yron mexiy sexropamn AB u cM. Haiiure noBepXHOCTh MIMHAPA.

CD ) CCIM | 8 Haiigure yron Mexay BEKTOpaMU AB u

A(311,0), B(0,0;2v2) C(0;2,0),. )

D(/3:1;24/2). A(6,—48),B(8,-2,4) C(12-6:4),.

D(14,-6.2) .

:‘)K3aMCHaHI/IOHHI)Ie BOIIPOCHI

IlepBb1it cemecTp:

no

13

15.
16.
17.

HeﬁCTBHTGHBHBIe yuciia. Beraucnenue HOFp@HIHOCT@ﬁ.
HGHI/IMOCTB OCJIBbIX YHUCCII. HpI/ISHaKI/I JACIUMOCTH.

KomruiekcHbie uncna. AnreOpandeckas U reoMeTpudeckas (POpMbl KOMILIEKCHOTO YHCIIa.

Apudmerndeckue 1eHCTBHUS HAI KOMIUIEKCHBIMU YUCIIAMH.

@opMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

VYpaBHEHUS: TUHEWHBIC, KBAAPATHBIE, C MOAYJIEM, pallHOHAIbHBIE. METO/IbI PEeLICHNUS
YPaBHEHUU.

Cucrembl ypaBHeHUN. MeTO/bI peLICHHs] CUCTEM YpaBHEHUH.

HepasenctBa: nuHeiiHbIe, KBapaTHbIE, C MOIyJIeM. MeTo/bl pelIeHHs] HEPAaBEHCTB.
Pemienue cuctem HepaBEeHCTB ¢ 0JJHOU nepeMeHHOM. COBOKYITHOCTh HEPABEHCTB.
Ompenenenue crenenu. CBOMCTBA CTENEHEH.

. Onpenenenue KopHsaN-oi cteneHu. CBOWCTBA KOPHEH.

. CrenieHHas QyHKLUS, €€ CBONCTBA U rpaduK.
12.

HppaunoHanbHble ypaBHEHNS U HEPABEHCTBA.

. [loka3zaTtenbHast QpyHKIMS, ee cBOiicTBa U rpaduk.
14.

IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA. MeTO/bl pellIeHHs TOKa3aTeIbHbIX ypaBHe-
HUI 1 HEpaBEHCTB.

Onpenenenue norapudma. OcHOBHBIE JOrapuPMUUECKUE TOXKIECTBA.
Jlorapudmuueckast pyHKIUS, e CBOHCTBA U TpaduK.

Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA. MeTOIbI pelIeHHUS JTIOTapH(PMHIIECKIX
YpaBHEHUH U HEPABEHCTB.

Bropoii cemectp:

No ok owd

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rPaUKH.

[Ipeo6pa3zoBanue rpa¢ukoB QyHKINH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

@opMyIIbI IPUBEICHUS.

[Ipenen pyukmuu. Teopemsr o mpenenax. Berancnenue npeaenos pyukmuii. [Ipumep.
PackpsiTHE HEONPENEIEHHOCTEN IIPYU BBIYUCICHUY TIpenenoB. [Ipumep.

[Tonsarue npousBoaHoi GyHKIMK. ['eomMeTpuyeckuii 1 GU3NIECKUI CMBICT IIPOU3BOJHOM.




10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

20

23.

24.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.

39.

[IpousBognas ¢yukmuu. OOIIee MpaBWIO HAXOXKACHUS MPOW3BOAHOW. [IpomsBomnas
CyMMBI, IPOU3BEIEHHUsI, YacTHOTO. [Ipumep.

[Tpou3BosiHasi CTENEHHOMN, MOKA3aTeIbHOM, JOrapu(PMHUECKOW U TPUTOHOMETPUUYECKHX
¢ynkuuii. [Ipumep.

[TpousBomnas cinoxuoi ¢pynkuu. [Ipumep.

Bropas npousBoHas u ee GU3NUECKU CMBICTT.

[TpoMexyTKH MOHOTOHHOCTH M TOYKH SKCTpeMyMa (PyHKIIUH.

Haub6onbiiee u Hanmenbiiee 3Hauenue Gynkuuu. [Ipumep.

Ontumuzanuonsbie 3aaaun. [Ipumep.

HccnenoBanue GyHKIMH IPU TOMOIIU IIPOU3BOIAHOM.

HeonpeneneHHbI HHTErpai U ero CBOMCTBAa. MeToa HENOCPEACTBEHHOIO UHTEIPUPOBa-
HUS.

Meroasl HHTErpUPOBaHUs HEOIIPEAEIEHHOIO nHTerpana. Ilpumepsr.

OrnpenenieHHbIN UHTErPajl U €ro CBOMCTBA. MeTo1 HEoCpeACTBEHHOTO MHTETPUPOBAHUSI.
Meroabl MHTErPUPOBAHUA ONIPEAEIEHHOro nurerpana. [lpumep.

. [Inomanb KpUBOJMHEMHOMN Tpamneuu.
21.
22.

AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3aumHoe pacnosnoxeHue npsMbIX B npocTpaHcTBe. [lapaienbHOCTh HpPSMBIX B MPO-
CTPAHCTBE.

B3anMHOe pacnonoxkeHue NpsMOM M IUIOCKOCTH B IIpocTpaHCTBe. llapamiensHocTs nps-
MOM U INIOCKOCTH.

B3aumHoe pacnonoxeHnue MiIockocTed B NpocTpaHcTBe. [lapamienbHOCTh ABYX IIOCKO-
CTen.

Ilepnenukynsp u HaknoHHas. TeopeMa o Tpex NEpIEeHIUKYIApax.

Yron Mexay npsiMol U INIOCKOCTHIO. [lepneHAuKyIsIpHOCTh NPAMOM U MIJIOCKOCTH.

VYron Mexay miockocTsamMu. [lepneHauKyIspHOCTh ABYX INIOCKOCTEH.

[Tonsitne MHOrOrpanHuka. Ilpusma. IlpaBuneHas npusma.

[Tapamrenenunesn 1 ero CBOMCTBA.

[Mupamuna. Yceuennas nupamuaa. CpolicTBa napauieIbHbIX CEYEHUI B MUpaMUJE.
[TonsiTe MHOTOrpaHHUKa. [IpaBUIbHBIE MHOTOTPAHHUKH.

Tena Bpamenus. Hummuap. Cedenust TUIMHAPA INIOCKOCTHIO.

Tena Bpamenus. Konyc. CeueHns KoHyca MIOCKOCTBIO.

Cdepa u map. Bzaumnoe pacnonoxxenue cdepsl u miockoctd. KacatenpHas miI0cKOCTb K
cepe.

[Tmomaae MOBEPXHOCTH U 0OBEM MPU3MBI U ITUTUHAPA.

[Tnomanp moBepxXHOCTH U 00BEM MUPAMUBI U KOHYCA.

[Tnomane moBepxHOCTH U 00BEM c(ephl, Mapa 1 ero 4acTeu.

[Tonsitue BekTopa. JleWicTBUs Haj BEKTOpaMH B BEKTOPHOW M KOOPAMHATHOW (opmax.
Paccrostaie Mexay AByMsl TOUKaMH.

CkansipHO€ TPOU3BEIEHNE BEKTOPOB. YTOJ MEX]Y BEKTOPAMHU.



KOHTpOJIBHO-OHGHO‘{HLIC CpeacTtBa sl IIPOMEKYT OYHOHM aTTecTaluu
IlepBslit cemecTp

1. Brruucnure:

3+log, 5
A) —300,016 -3-0,02 g 20 092
2. Pemure ypaBHEHUS: 3v_0
X —
1
A) X2 —6x=4x—25 b) [4} =64X+1
3. Pelnre HEPaBEHCTBO IOg%(X—l) — IOg Z(X—l) > 2
2X+3y=3,
4. Pemnte cuctem ABHEHUN:
P 5X+6Yy=9.
5. YnpocTure BbIpaKEHUS:
N S LP[A
yly 2| 4y’ B) (b—4Xb+2)— (b—l)2

6. Pemnte ypaBHeHUs:
7+9x  2—X B)
A + =7x+1 _
Y g log2(x—3)-log, (x-3)-2=0

7. Pemire HEPABEHCTBO 82x-148x+1_72 <0

8x+3y=-21,
8. Pemnre cucremy ypaBHEHUI
AX+5y=—1.
9. Bbluucnure:
71 1
A) 25-422.20'3 B) |og14-log]39:log44
25 _20,4 E
10. Pemure ypaBHEHMS:
A) Iog4(x2+2x+49):3 ) X3+5x2—x-5=0
11. Pemmre HEpaBEHCTBO 32X —2-3¥-3> O
IX+3y=],
12. PemnTe cucremMy ypaBHEHUI
2x—6y=-10.

13. Ympocrtute BelpakeHHUS:



7 1

ys-y2.y®?
Vo 5 (y-4)y+4)-(y-3f
ys-y>
14. Pemnre ypaBHEHUS:
1 2X 1 X
A) 3++/3x°—8x+14=2x B o 55| 6=0
15. PemmnTe HEPABEHCTBO |Og§ X— |0g2 X< IOg2 X+3
3X+2y=8,
16. Pemtnte cucrem BHEHUH
S ox +By=10.
17. Beruucnure:
9°+97+2.9° log3 5
A) 5) log,15—log,5+ 33
275 -4.27* % I

18. Pemure ypaBHEeHUS:

A) Iog736—log7(3x—14):log74 B) (x+2Xx—2):3x2—8

19. Pemmute HEpaBEHCTBO 3 —3X+3 <-78

3X—2Yy=5,
SX+4y=1.

20. PemuTte cucteMy ypaBHEHHUIA: {

21. Ympoctute BbIpa)KEHHUS:

Sinz(a—ﬂ)+8in2(a—7r)
B) 2

A) 2a+2b.( 1 1 )
b a-b a+b 3
Cos?| T 1 |-1
2
22. Pemure ypaBHEHMUS:

2 2 B
A) 23X503X :O’l.lox +3 b) |0g3 X—|0g3 X=2

3x+1
>2
2X—5

23. Pemure HEPAaBEHCTBO

6x-10y=2,
S5y+7x=19.

24. Pemnre CUCTEMY YpaBHEHUI: {

25. Boruncnure:

A) 8l gl0 g9 . logs 25+10g; 9
415 414,13 log,128




26. Pemute ypaBHEHUS:
A)

5(x+1), 2x-1) x-3_g B log2(2x)-20log,(2x)=21
8 11 2

5-2%
1 X411
27. Pemute HEpaBEHCTBO ? > (7

8x—4y=6,
27. Pemnre cucteMy ypaBHEHUI

13x+6y=-1.

29. Ynopocturte BbIpaXXeHUS:
2+log, a 2
3 +log, 5a—log51 b) (m+3) —(m—2)- (m+2)
30. Pemnurte ypaBHEHUS:
a 9log,x—x?log,x=0 g (x—1)2—5:(x+4)2

31. Pemite HepaBEHCTBO 7% —7>%-1>6

2X+3y=1,
o6x—-2y=14.

A) 3

32. Pemute cucreMy ypaBHEHUI {

33. Beraucaure:

A log,16+log: 25

T 1 T
B) 12tge-CoS| ——¢ |.ecn Cosa ==, O<a<™
log;81 ) (2 j 5 “2

34. Pemnte ypaBHEHUS:

o gxerx+2_(1 x-18 T
) 9 = a1 B) 3—+/6X+19 =2X

35. Pemure HEpaBEHCTBO

2x+5{ >8
4X—6y=26,
ox+3y=L.

36. Pemnte cucreMy ypaBHEHUI 1

37. YnpocTuTe BBIPAKEHHUS:

Ay 8100" 2 plein2 n
,2n+1 ;2n-2 B1+1g ,B(Sm p 1)

38. Pemure ypaBHEHUS:

A)
£6—_XL2+ y = 7_£2X_—1L2 B) Iogg(x2—2x+8):4
8 3

39. Pemnte HEPAaBEHCTBO 2-4*% —3-10*% <5.25*%




8x+2y=11,
6x—4y=11.

40. Pemute cucteMy ypaBHEHHMIA:

41. Brrauciure:
4
A) (81 2 _
35.32.39 |:| 35306 B) Sine, ecan tga:8
15

42. Pemute ypaBHEHUS:
A) 725-4.5x =5x+2 B) V5X+4 —/x+2 =1

43. Pemnre HEPABEHCTBO |Og 1 (XZ +O,5X)S 1
2

2X+3y=],
o6x—-2y=14.

Bropoii cemectp:

44. Pemnte cucteMy ypaBHEHHI

Haiitu npenenst QpyHKimii:

a) lim (x —13x° +12x* —8x +11) 6) lim X" -8

x—>-1 x>2 X2 — 4

. Haiitu npousBoaHy0 QyHKIMU:

a)f(x) =2 ke 0) h(x) = Cos2x

Breraucnure HUHTCrpaJibl:

a) [ x3(1 — 6x?) dx 6)j 6de

3
. T<a<—

Haiinute CTOPOHBI OCHOBAHHI HpaBHHBHOﬁ II(‘Z‘T]':;I]I)eXyl“OJ'I]':pHOI/I ycequHoﬁ MnUupamMuJbl, €CJIN

ee BbICOTa paBHa 7 cM, O00KoBOe pedbpo 9 cM u auaroHans 11 cm.

2
2y lim(2x> —3x+4) o lim X 10X +21
s ) o3 X? +8x+15
5. Haiitn npousBoamyto GpyHkuuu f (x) = Sin2x.

1 7 o
6. M3BecTeH 3aKOH IBIDKeHHs Tema  S(t) = Eta + 4t — t + 10. Hailigute ckopocTh U

YCKOpEHHUE Tella B MOMEHT BpeMeHu t = 2 Cek.
7. BplUHUCINTE UHTETPATIBL:

v3 xdx

2 0 21+ X2

a) [ (3x%— 202+ 3x +4) dx

. OcHOBaHMe TIPAMOi TIPU3MBI TPEYTOIBHUK CO CTOPOHAMH 3 CM U 5 cM u yriaom B 120°
Mexay HuMH. HamGonbmias w3 riomaneid OOKOBBIX TpaHed paBHa 35 cM?. Haiinure
IUIOINAAb OOKOBOM MOBEPXHOCTU HPU3MBI.



9. Bwruucnute npenensl QyHKITUII:

4
2y lim (X° —12x% +5x—4) 5 lim X -16
x—-3 x>2 §— X2
10. Haiitu mpomsoanyio pyukuun f(x) = (x® — 2x* + 4)°3,
11. CkopocTh ABM>KEHUS TOUKHU, ABMOKYLIEHCS MPSMOJIMHENHO, 3a7jaHa ypaBHEHUEM
V = 2t* — 5t + 6. B kaKoii MOMEHT BPEMEHH YCKOPEHHE TOUKH OyIeT PaBHO 2 M/c?.
12. Beruucnnute HHTETpalbl:

x

1
2122541527 8x 2 >
a) [ . dx 6) I(x +4) xadx
0

13. Haiigure nepuMerp TpEyroJibHUKA, BEPIIMHAMU KOTOPOTO SIBIsItOTCS Touku A( 1; -1; 3),
B(3;-1; )u C(-1;1;3).

14. Beraucnure npeneisl QyHKIUI:

. 2
a) lim (=3x* +7x-2) 6) lim X —2X+1
x—>-3 x>1 2% —7X+5

15. Haiinute mpou3BOAHYIO:

a) f(x) =x+e*— Cos3x 6) h(x) = (X2 —2)V/x? +1
16. BeraucuTe MHTETPAbI:
7 3
a) [ s dx 6) I(sz — 4x—1)dx
2

17. HaiiguTe BBICOTY MIJIMHJIPA, 00bEM KOTOPOTO PaBEH 00BhEMY IIapa paguycoM 8 cM, eclid
paanyc OCHOBAHMS IUIUHAPA PaBEH 3 CM.
18. Beruucnure mpeneisl QyHKITUH:

3 2
a) lim 33X -5x"+2 6) lim (x2 —4x+1)
xom 2% +5x° — X X2
19. Haitnure npousBomayio ¢pyukuun f(x) = Sin(5x* + 8),
20. Haiiinte mpoMexyTKH BO3pacTaHus 1 yObiBaHus GyHKIMHU f(x) = ix i %xg + 6x.

21. BeluncnuTe UHTErpabl:

a) [ 6) j(4x3—3x2+2x+8)dx
a

J3+2finx

22. JlnaroHans mpsIMOYTOJIBPHOTO Tapasuienenumnena papaa 10 cm, a BeicoTa paBHa 3 M. oHa
W3 CTOPOH OCHOBaHUWA Mapajernenunena pasHa y 10 cm. Haiinure BTOpyr0 CTOPOHY OC-
HOBaHUs NTapajuleIIenuIe/a.

23. Beraucnute npeaensl GyHKIUN:

- _ x¥—4x% +28x
a) lim (3x* —7x-28 lim X
H‘Z( ) 0 B + 30+ x-1

24. HaiiTi Ipon3BOAHYIO:
a) flx) = (x*+3)Wx2—1 0) h(x) :i—SinBX
2+ X

25. Haiinute nHTErpasIb:



NE)
a) j(4x3 —6X® —4x +3)dx 5) I?’ZZLdXS
1

(x +1)
26. CTOpOHBI OCHOBaHMsI IIPSIMOTO Tapayuienenuneaa paBasl 6 cM 1 10 cM, oauH U3 YIJIOB
OCHOBAaHUA paBeH 600, MCHbBIIIAA JuaroHajib Hapanﬂenennne;[a COCTaBJIACT C IIJIIOCKOCTBLHO

OCHOBAHMS yTOJ B 30°. HaiinuTe 00beM napasuiesienuIena.
27. Berauciute npeaensl GyHKIUI:

2y lim (x° —1fx—3)(x—5) 5 lim X171
X—>—2 X0 X
28. HaiiTi mpou3BOAHYIO:
3 2 s X+1
a) h(x) = (2x° -1)(x" +1) 6) f(X)=2x +3—+C032x
29. BerunciauTe MHTETpaibl:
2
a) [(x*—3x+1)%(2x—3) dx 6) j(Cosx—Sinx)dx
2
30. [ToBepxHOCTH mIapa 2257 m?. Haiitn 06beM mmapa.
31. Beruncnute npeaensl pyHKIIMA:
3
a) lim (4x° +19x—5) 5) lim X F7X
x5 x>0 2%° — 4% +5
32. Haiigute mpou3BOIHYIO (PYHKIIHIA:
a) f(x)=2Cosx —4x* +5x 0) f(x)= (6& — x2)2
33. Beiumciure uHTErpan | i +:x —2¥ dx

=4
-
&

34. Hatimure 1iomanps (UTypehl, OrpaHWYEHHOW JMHHSIMH @V =x° —8x+ 18 wm
y=—2x+4 18,

35. [Inomaab oceBOro ceueHus: paBHOCTOPOHHETO MUIMHApA paBHa 64 m?. Haiiaure mio-
a1 00KOBOM MTOBEPXHOCTH ITUIIMH/IPA

36. Beraucnute npeaeinsl GyHKINN:

a) Iiml(4x3+5x2 —3X) 6) lim

37. Haiitu mpou3BOIHYIO (DYyHKIIMH:

a) h(x) = 7x* + 17x? — 13x + 28 6) f(x)=Cos(x* +4x)
38. BeruncnuTe nHTETpat _I"E'Haz—z_ax dx.

39. Hatigure miomaab GUTypsl, OrpaHHYESHHOW THHUSIMHA V = x?—2x+3uy=3x—1.
40. TInomaas 0CceBOTo CeueHHs PaBHOCTOPOHHETO MUIMHApPA paBHA 16 cm?. Haiimute 06beM
ATOrO IUJIMHJPA.
Kpurepun onieHKH ypoBHS M Ka4eCTBA OATOTOBKHU CTY/IEHTOB
"O1auyHO" - eclM CTYACHT ITyOOKO M MPOYHO YCBOWJI BECh NMPOTPAMMHBIA MaTepHuall B
paMKax yKa3aHHBIX 3HaHUM U ymMeHuM. VcuepmbiBaroiie, mocie0BaTeIbHO, TPAMOTHO U JIOTHYE-
CKHM CTPOMHO €ro M3jaraer, TECHO YBS3bIBAET C YCIOBUSMH COBPEMEHHOI'O MPOU3BOJICTBA, HE 3a-



TPYIHSIETCSI C OTBETOM MPHU BUJOU3MEHEHHH 3a/1aHusl, CBOOOAHO CIPAaBIISETCS C 3a7jauaMu U MpakK-
TUYECKUMU 33J]aHUSMH, TIPABIIIBHO OOOCHOBBIBAET MPHHATHIC PEIICHHS, YMEET CaMOCTOSATEIBHO
000011aTh ¥ U3J1araTh MaTepHa, He JOMyCcKas OIHUOOK.

- "Xopowo" - ecau TBEpAO CTYJIEHT 3HAET NMPOTrPaMMHBIN MaTepuall, TpPaMOTHO U I10
CYILECTBY M3JIaraeT ero, He JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MOXKET
NPaBUWIBHO MPUMEHSATh TEOPETHUECKUE MOJOXKEHHUS M BIIAJeeT HEOOXOAMMBIMH YMEHHSIMH H
HABbIKAMU NP BBIMOIHEHUH TPAKTUYECKUX 3aJaHUI.

"V 10BAETBOPUTENHHO" - €CIIU CTYJIEHT YCBOWJ TOJBKO OCHOBHOM MaTepuall, HO HE
3HAET OTJENbHBIX JeTallell, TOMyCKaeT HETOYHOCTH, HEJOCTaTOUYHO MpaBUIbHBIE (POPMYIUPOBKH,
HapyIIaeT MOCIe0BATEIBHOCTD B U3JI0KEHUH IPOTPAMMHOTO MaTepHaja U UCIBITHIBAET 3aTpy /-
HEHUS B BBIMOJTHEHUN MPAKTHYECKUX 3aaHHH.

"HeynoBiaeTBOPUTENBHO" - €CIIM CTYJIEHT HE 3HAET 3HAYMTEJIbHOW 4acTU IPOrpaMM-
HOTO MaTepuasa, AOMYCKAeT CYIIECTBEHHBIE OINOKHU, C OOJIBIIMMU 3aTPyTHEHUSMHU BBIIOJIHSET
NPaKTUYECKHE 3aaHus, 3a/1a4H.
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