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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbHOM
AucHUIIMHbI«MaTeMaTuKa»

1.1. MecTo AMCUMINIMHBI B CTPYKTYpe HPOo(eCcCHOHAJBLHOM 00pa3oBaTe/IbHOM

nporpammsl CIIO:
Oo6mieobpa3oBaTenbHAsS AUCIUIUIMHA «MaTemMaTHKa» SBIISIETCS 00513aTeILHOM YacThIO

00111e00pa30BaTeNbHOTO IIMKIIAa 00pa3oBaTeNbHOM MporpaMmbl B cooTBeTcTBUU ¢ DI'OC 1o
npodeccun 23.01.20 Cnecapp o 00CIy>KMBAaHUIO U PEMOHTY MOJABUKHOTO COCTaBa

1.2. HeJII/I H INIAaHUPYEMBIC PE3YyJabTAaTbl 0OCBOCHUS TUCHUIIJIMHBI:

1.2.1 lleas AUCHUILINHBI

ConepsxaHrue TporpaMMbl 00IIe00pa30BaTeILHON TUCITUTIINHEI «MaTemMaTHKa» HampaBlIeHO
Ha JIOCTMD)KEHHE PE3yJIbTaTOB €€ M3ydeHHsl B cooTBeTcTBUU ¢ TpedoBanusmu OI'OC COO c
yuetoM npodeccronansHoit HanpasienHoctu OI'OC CIIO.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOCHHUS AUCHMIIMHBI:
Oco0oe 3HaueHUE NUCIUIUIMHA UMEET Npu (GOPMUPOBAHUHU U PA3BUTHU OOIITUX KOMIETCHITHIA:

o01IMe KoMIeTeHIuH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oo0mme

JAucnunimHapHbie

OK 01 Beibupatb
CTIIOCOOBI pPeIICHUs
3amad
podeccnoHaTbEHOMI
e TeTbHOCTH
[IPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIY, OCO3HaHHE
[[EHHOCTHU MacTepCTBa, TPYI0JII00UE;
TOTOBHOCTh K  aKTHUBHOM
JICATCIIBHOCTHU TEXHOJIOTHYECKOU U
COIMATbHOM HaNpaBJICHHOCTH,
CIIOCOOHOCTh UHHULIUAPOBATH,
[UIAHKPOBAaTh M CaMOCTOSTEIBHO
BBLIITOJIHATD TaKYI0 JCATCIbHOCTD,

- WHTEpPEeC K pasinvyHbiM cdepam
podeccnoHATEHOM JIeATEIIEHOCTH,

OBagenne YHHUBEpPCaIbHBIMU
YIeOHBIMH [I03HAaBaTEILHBIMU
TENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (hOPMYITHPOBATH
1 aKTyaJu3upoBaTh  Ipodiiemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;
YCTAaHABJIMBATh  CYIICCTBEHHBIH
[pPU3HAK WJIA  OCHOBaHUS  JUIs
CpaBHEHHUs,  KilaccUPUKAIMK U
0000IICHMS;

- ONpeneNsTh IeNu JesTeTbHOCTH,
3aJaBaTh MapaMeTpPhl U KPUTEPUU UX
TTOCTIKEHUS;

BBISIBJISITH  3aKOHOMEPHOCTH U
[IPOTHBOPEYHS] B PaccMaTpUBAEMBIX
SIBIICHHSIX

BHOCHTH KOPPEKTHUBBI B
NesITeIbHOCTb, OLICHUBATH
COOTBETCTBHE DPE3YJIbTATOB LEISM,
OLIEHUBaThb PHUCKU  IOCJIEJCTBUN
eI TeTbHOCTH;

- pa3BHBAaTh KPEATHBHOE MBIILICHUE
[pH PEeIICHUN )KU3HEHHBIX MPOOIIeM
0) 6a3oBbIC HCCIIEI0BATEIIbCKUE
EeCTBUA:

BIIQJIETh  HaBBIKAMH  y4eOHO-
ICCIIEA0BATENIBCKOM M IIPOEKTHOU
NesITeIbHOCTH, HaBBIKaMU|
[paszpenieHus mpooem;

- BBISABJIATH MIPUYNHHOA
CIICICTBCHHBIC CBs3H H
AKTYaJIU3UPOBATH 3aayy,
BBIIBUTI'aTh T'HIIOTE3Y €€ PCHICHUA,
HaXOOUThb APTYMCHTBI JJIA
JTOKa3aTcJIbCTBa CBOHX

YTBEPKJICHUM, 3a/1aBaTh I1apaMETPhI

-BJIaJIETh METO/IaMU JI0Ka3aTeIbCTB,
QITOpPUTMaMH pELICHUs 3a/1a4; YMEHUE
(bOopMyIMPOBATH OIPEIEIEHUS, AKCUOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUThH
NTOKa3aTelbHbIE PACCYKACHUS B XO/1€ PELICHUs
3ajgad;

- YMETb OIIEPUPOBATH MOHATHSIMU: CTEIIEHb
4KClia, JIOrapu(M 4Kcia; yMEHUE BBIIOIHATD
BBIUMCIICHHE 3HAYCHUI U TpeoOpa3oBaHus
BHIPKEHHUI CO CTETICHSAMH U JIoTapupMamH,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX
BBIPAKECHU;

- YMETb OIEPUPOBAThH MOHATHIMHU:
[palioHaIbHbIE, UPPALIMOHAIbHBIE,
[OKa3aTejIbHbIE, CTETIEHHbIE, JOrapupMHUECKUe,
TPUTOHOMETPUUECKHUE YPaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb OIIEpUPOBATh MOHATUAMU: QYHKIHS,
HenpepbIBHAs (PYHKIMS, IPOU3BOIHAS,
repBoOoOpa3Hasi, ONpeIesIeHHbIN HHTErpa;
[YMETbHAXOAUTD ITPOU3BOJHBIE DJIEMEHTAPHBIX
(byHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl;
MCCIIeI0BaTh B MPOCTEHIINX CIydasxX GyHKLIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE U
HalMEHBIINE 3HaUeHUs PYHKIUI; CTPOUTD
rpad¥Ky MHOTOWIEHOB C UCIIOJIb30BAHUEM
anmapara MaTeMaTUYECKOr0 aHaJIN3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 3a7a4
Ha BH)KEHUE; peIliaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33]1a4M Ha HAaUOOJIbIINE U
HaUMEHBIINE 3HAYCHNS, HA HAX0XKICHUE TTyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb OIIEPUPOBATh MOHATUSAMU: PallMOHAIIbHAS
(yHKIMS, TOKa3aTenbHas QYHKIUS, CTeTIeHHas
(byHkuus, norapudmudeckas GyHKINS,
TPUTOHOMETpHUecKHe PyHKINU, OOpaTHbIE
(YHKIINN; yMEHHE CTPOUTD IpauKu U3yYEHHBIX
(b yHKIUH, UCTIOJIb30BaTh IpadUKH MPU U3yYEHUU
[TPOLIECCOB U 3aBUCUMOCTEN, IPU PELICHUH 3a/1a4
13 IpyruX y4yeOHBIX MMPEIMETOB U 33/1a4 U3
[peabHOM KU3HU; BBIpaXKaTh (OpPMYyJIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETh pelIaTh TEKCTOBBIE 3a/1a4M Pa3HbIX
TUIIOB (B TOM YHUCJIE HA IPOLIEHTHI, J0JIA U YacTH,
Ha JBUXKEHHUE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JIacTH YIpaBIeHUS
ITMYHBIMU M CEMEHHBIMH (PUHAHCAMN);
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1l KPUTEPUU PELICHUS;
aHAM3UPOBaTh IOJyYCHHBIC B
XOJIC pEIICHUS 3aJa4il Pe3yJbTaThl,
KPUTHYCCKH OLICHHBATh ux|
ITOCTOBEPHOCTb,  IPOTHO3UPOBATH
3MEHCHHE B HOBBIX YCIIOBHUSX;
yMETh T[IEPCHOCHTh 3HAHHS B
[103HABATEIBHYI0 W IPAKTHYCCKYIO
00J1aCTH KU3HENEATCILHOCTH,

- yMETh HMHTEIPHUPOBATh 3HAHHS U3
[Pa3HBIX MIPEIMETHBIX 00JIACTEIH;
BBIJIBUTaTh  HOBBIE  HJIEH,
[pe/iarath OPUTHHAIILHBIC
[10IXO/IbI M PELICHHS,

1 CIIOCOOHOCTh MX HCIIOJIb30BaHMS B
[T03HABATEIILHOM M COLMAIbHOMU
[IpaKTHUKE

COCTaBJISITh BBIPAXKECHUSI, yDABHEHNUS,
HEPABCHCTBA U UX CHCTEMBI 110 YCIIOBHIO 3a/1a4H,
1ICCIIEI0BAaTh MMOIYYEHHOE PELIEHUE U OLICHUBATh
[PaB/OI10I00HOCTh PE3YJIbTAaTOB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CPEIHEE
apupMeTHuecKoe, MeIuaHa, HauboJbllee 1
HauMEHbIIIee 3HAUEHUS, pa3Max, TUCIEpCHus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
[YMETb U3BJIEKaTh, UHTEPIPETUPOBATH
MH(pOPMALUIO, IPEACTaBICHHYIO B Ta0JIMIIaxX, HA
rarpammax, rpadukax, OTpaXkarolryro CBOMCTBa
[PEAJIBHBIX ITPOLIECCOB U SIBJICHUH; IPEICTABIIATD
MH(GOPMAIIHIO C TIOMOLIBIO TAOJIUI] U JHArpaMM;
1ICCIIEIOBATH CTATUCTUYECKUE JAHHBIE, B TOM
qrcIie ¢ IPUMEHEHUEM rpauuecKiux METOI0B U
PIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH MIOHATHUIMU: CIIy4aHbIN
OIIBIT U CITyyaiiHOe cOOBbITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHSI; YMEHUE BBIYHUCIISTH
BEPOSITHOCTD C MCIIOJIb30BAaHUEM I'papruecKuX
METO/I0B; IPUMEHSTH (HOPMYJIBI CIIOKEHHS U
[YMHO>KEHUS BEPOSITHOCTEH, KOMOMHATOPHbIE
(bakThI U POPMYIIBI IPH PEIICHUN 33]1a4;
OLIEHUBATh BEPOSATHOCTH PEATIbHBIX COOBITUH;
3HAKOMCTBO CO CIy4alHbIMH BEJIMYMHAMU;
[YMEHHME IPUBOAUTD ITPUMEPBI IIPOSBICHUS
3aKoHa OOJIBIINX YMCET B IPUPOTHBIX U
0OI11ECTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBATh MOHATUSAMU: TOUKA,
psiMasi, MJI0CKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
yTOJ1, CKpEIIUBAIOIINECS MIPSIMBIE,
[apauIeIbHOCTD U IEPIEHANKYIIIPHOCTD
[PSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH,
[YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0
[JIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMH,
[pACCTOSIHUE MEXY MJIOCKOCTAMU; YMEHHE
VICII0JIb30BAaTh IIPU PELIEHUH 3a/1a4 U3yUEHHBIE
(baKTbI U TEOPEMBI IJITAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr 0
MUpa;

- YMETb OIIEPUPOBATH MOHATUSIMHU:
MHOTOTPaHHUK, CEUeHUE MHOTOIPaHHUKA, KYO,
napasiesnenune, npu3mMa, nupamuaa, Gurypa u
[MOBEPXHOCTbH BpallleHHUs, IIWINHIP, KOHYC, 11ap,
cdepa, ceueHus: GUTypsl BpaleHusl, IIIOCKOCTb,
Kacaromasicsi cepbl, HUIMHAPA, KOHYCa,
[JI011a/1b TIOBEPXHOCTH MTUPAMHUIBL, TPU3MBIL,
KOHYCa, [IIHH/IPA, TUTOIIaab chepbl, 00beM
KyOa, IpsSIMOYTOJIBHOTO Mapaiesienunesa,
[paMuIbl, IPU3MBI, IUJIMH]IpA, KOHYCAa, 111apa;
YMEHHE H300pakaTb MHOTOTPAaHHHUKH U
[TOBEPXHOCTH BPAILCHUS, X CEYCHHUS OT PYKH, C

TMTOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U




PIIEKTPOHHBIX CPEACTB; YMEHHUE PAaCIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh MPABUIHHBIE MHOTOTPAHHUKH;
- YMETh OIEPUPOBATH MOHATUSIMU: IBHKEHUE B
[IPOCTpaHCTBE, MOAOOHBIE (DUTYPHI B
[IPOCTPAHCTBE; UCIOJIb30BAaTh OTHOIICHUE
[JI0Ma/IeH TOBEPXHOCTEH U 00HEMOB MTOTI0OHBIX
(buryp npu peuieHuu 3aaay;
- YMETh BBIYUCIIATH TEOMETPHUECKHUE BETHIUHBI
(1MHA, yrou, IIomaab, 00beM, TIOMAIL
[MOBEPXHOCTH), UCIIOJIB3Ys U3YUEHHBIE (POPMYIIBI
U METOJIbL;
- YMETb ONIEPUPOBATH MOHATUSIMHU:
PSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
KOOpAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEICHHUE, YOIl MEXKIY
BEKTOpPAMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOPA Ha YHCIIO; HAXOIUTh C IIOMOIIIBIO
M3y4EHHBIX (DOPMYIT KOOPIMHATHI CEPEIHHBI
0TpE3Ka, PACCTOSTHUE MEKIY JBYMs TOUKAMU;
-yMETh BHIOMPATh MOAXOAAIINNA N3yUEHHBII
METO/I ISl pEeLICHHS 3aa4H, paclio3HaBaTh
MaTeMaThyeckue (paKkThl 1 MaTEMaTHUYECKHE
MOJIEJIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE TIPUBOIUTH
[PUMEPBhl MATEMATHUYECKUX OTKPBITHIA
[POCCUIICKOM U MUPOBOM MAaTEMAaTUYECKON HAYKH.
-YMETh ONEPUPOBATh MOHATUIMU: ONPEIEICHUE,
aKcHoMa, TeopeMa, CIe/ICTBHE, CBOICTBO,
MpU3HAK, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
(bopMyJIMPOBKH; yMEHUE (POPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHUE,
[IPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI,
MCTIOJTb30BaTh METOJ MaTeMaTHYEeCKON
VHTYKIIUW; IPOBOJIUTH JIOKa3aTeIbHbIC
[pacCy»JICHHUsI IPU PEIICHUH 3a/1a4, OIICHUBATh
ITOTUYECKYIO MPaBUIBLHOCTD PACCYKICHUI;
- YMETb ONIEPUPOBATH MOHATUSIMU: MHOKECTBO,
[MOIMHO’KECTBO, OIIEpALMU HaJl MHOXKECTBAMU;
YMEHHE HCII0JIb30BATh TEOPETUKO-
MHO>KECTBEHHBIH armnapar /i OIUCaHUs
[PEATbHBIX MPOLIECCOB U SABIICHUH TIPU PEIICHUN
3asiad, B TOM YHUCIIE U3 IPYTHX y4EOHBIX
[IPEIMETOB;
- YMETh OIEpUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha
MJIOCKOCTH; YMEHUE 3a7]aBaTh U OMUCHIBATH
rpadbl pa3TUIHBIMU CTIOCOOAMU; UCTIOB30BATh
rpadbl Mpy peleHnu 3a/1ay;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
coueTaHHe, ePeCTaHOBKA, YUCIIO COYETaHU,
YICII0 IEPECTaHOBOK; OMHOM HploTOHA; yMeHue
MPUMEHSATh KOMOMHATOPHBIC (PaKTHI U
ACCY’KJICHHUSI ISl peIlIeHUs 3a]1a4;




-YMETb OIEPUPOBATh MOHATUSIMH: HATypaJbHOE
YKCII0, 1IEJI0€ YNCII0, OCTATOK 110 MOAYIIIO,
[paliMoHaIbHOE YMCII0, HPPAIMOHATIFHOE YUCIIO,
MHO€ECTBA HATYypaJIbHBIX, LIETIbIX,
[PAallMOHANIBHBIX, ACHCTBUTEIBHBIX YHCET; YMEHUE
MICII0JIb30BaTh MPU3HAKHU JI€IUMOCTH,
HAaMMEHBILIMIA 00N AeTUTENb U HAUMEHbIIIee
o0111ee KpaTtHoe, anroput™ EBxiinza npu
[pELIEHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU
[HO3ULIMOHHBIMU CUCTEMAaMH CUMCIICHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEHb
HaTypaJbHOM CTEIIEHU, CTEIEHD C
[pallMOHAIBHBIM II0KA3aTeNIEM, CTEIIEHb C
NEIICTBUTENBHBIM (BELLIECTBEHHbBIM)
oKaszareseM, JIorapum yncia, CHHyC, KOCUHYC
1 TAHTE€HC MPOU3BOJIBHOTO YNCIIA;

- YMETb ONIEpPUPOBATH MOHATHAMMU: TOKAECTBO,
TOKJIECTBEHHOE TIpeo0pa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
[PaBHOCUJIBHOCTb YPaBHEHU, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIUOHAIIbHBIE,
MOKa3aTeIbHbIE, CTETIEHHBIE, TOrapU(PMHIUECKHUE,
TPUTOHOMETPUUECKUE YPAaBHEHMSI, HEPAaBEHCTBA
1 CHCTEMbI; YMEHHE PelIaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3IMYHbIX
[IPUEMOB; PELIaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI JUIsl pEIICHUS
MaTeMaTHUeCKUX 3aJa4 U 3a/1a4 U3 Pa3InyHbIX
oOacTell HayKH U pealibHOM JKU3HH;

-yMeTb CBOOO/IHO ONEPUPOBATh MOHATUSAMMU:
rpaduk pyHkIMH, oOpaTHast PyHKLINS,
KOMITO3UIUS (PYHKIMH, THHEelHas QyHKIMS,
KBajpaTH4Has QYyHKIUS, CTelIeHHast QYHKIUS C
[1eJIbIM [IOKa3aTeseM, TPUTOHOMETpUYeCKHe
(hyHKIIMHU, 0OpaTHBIE TPUTOHOMETPUUECKHE
(yHKIIMH, TOKa3aTeNIbHAs U JorapupMuuecKas
(YHKIIUM; YMEHUE CTPOUTH rpapuKu PyHKIUA,
BBITMOJIHATE Pe00pa3oBaHus rpaduKoB

b yHKIIHI;

YMEHHUE UCIIONb30BaTh rpaduKu GYHKUIUH JUIs
M3y4eHUs TPOLIECCOB U 3aBUCUMOCTEN Mpu
[peILICHUH 3a]a4 U3 APYTUX YUeOHBIX TPEIMETOB
M 13 pealbHOW KHM3HH; BEIpAXXaTh POPMYyIIaMu
3aBHCUMOCTH MEX/1y BeTUUHHAMM;

[yMEHHE CBOOOIHO ONIEPUPOBATH MOHATHSIMHU:
YEeTHOCTh (DYHKLIUH, TEPUOAUIHOCTD (DYHKIIUH,
OTPaHUYCHHOCTH (QYHKITUH, MOHOTOHHOCTb
(yHKINHU, SKCTpeMyM (QYHKITH, HanOoJIbIIee 1
HaMEHBIIIee 3HAYCHUST PYHKIIUU Ha
[IPOMEXYTKE; YMEHHUE MPOBOIUTH UCCIEA0BAHNE
b yHKIIHIH;

[YMEHHE HCII0JIb30BaTh CBOIMCTBA M rpa)UKH




(yHKUIMN 1715 pelieHusl ypaBHEHU, HEpaBEHCTB
1 337124 ¢ mapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHH, HEPaBEHCTB U UX CHCTEM;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
[10CJIE10BATEIbHOCTD, apupMeTHYEeCKast
[porpeccusi, reOMeTpudecKast Iporpeccus,
0eCKOHEUHO yObIBarOIasi FEOMETpUYecKas
[porpeccus; yMeHHUE 3a/1aBaTh
[10CJIEJ0BATEILHOCTH, B TOM YHCJIE C IOMOILBIO
[PEKYPPEHTHBIX (HOpMyT;

- YMETb OIIEPUPOBATH MOHATHIMHU:
HETPEPBIBHOCTH (PYHKIIUH, aCHMIITOTHI rpaduka
(yHKLIMH, IepBasi U BTOpast IPOU3BOAHAS
(yHKIIMH, TEOMETPUIECKHUIA U PU3UUECKUI
CMBICJI IPOM3BOJIHOM, IIEpBOOOpa3Has,
OTIpeIeIICHHBI MHTETPA; yMEHUE HaXOUTh
ACUMIITOTHI rpaduka GyHKLIUU; YMEHHUE
BBIYHCIISITH IPOU3BOAHBIE CYMMBI,
[IPOM3BEACHUS, YACTHOTO U KOMITO3UIUH
(yHKIMN, HAXOJUTH ypaBHEHHUE KacaTeIbHON K
rpaduky GyHKINU;

[YMEHHE HCIIOJIb30BaTh MMPOU3BOAHYIO JUIS
yicciieIoBaHMs (DYHKIMM, 17151 HAXOXKIEHUS
HAMTYYIIero peeHus B MPUKIAJHBIX, B TOM
qKCcIIe COLMATbHO-3KOHOMUYECKUX U
(U3NYeCKUX 3a/1a4ax, IS ONPEIeIICHUS
CKOPOCTH M YCKOPEHHUSI; HAXOIUTh IJIOIIAIN U
00BEMBI (PUTYpP C TOMOIIBIO UHTETrpaa;
[PUBOINUTH MPUMEPBI MATEMAaTHUECKOTO
MOJICITUPOBAHUS C TTOMOIIBIO

I epeHIManbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA,
MOJTyJTb I apTyMEHT KOMIUIEKCHOTO YHCIa,
(hopMa 3anrcu KOMIUIEKCHBIX YHCell
(reoMeTpuYecKas, TPUTOHOMETpUIecKast U
areOpandeckas); yMeTb POU3BOJUTH
apr(MeTHIECKHe EHCTBUS C KOMIUIEKCHBIMU
qrCIaMU; TPUBOAUTH PUMEPHI UCTIOIb30BAHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
cpenHee apupMeTHIecKoe, MeInaHa,
HanOoJIbIIIee U HAaMMEHbIIIee 3HaYCHHUs, pa3Max,
ECTIepCHsl, CTAHAAPTHOE OTKIIOHEHHE /IS
OTIHMCaHMSI YMCIIOBBIX JaHHBIX; YMEHHE
MICCIIeZIOBAaTh CTATHCTUYECKHE IaHHBIE, B TOM
qrcIe ¢ IPUMEHEHHEM Irpauyeckiux MeTo/10B U
PIIEKTPOHHBIX CPEJNICTB; rpaduIecKu
MiCClleIoBaTh COBMECTHBIE HAOIIOIEHUS C
[MOMOIIBIO JUarpamMM pacCeUBaHUsl U JIMHEHHON
[perpeccuu;

- YMETh HAXOJUTbh BEPOATHOCTU COOBITHIA C
MCTI0JIH30BaHNEM IPah)UIECKUX METOJIOB,;




[IPUMEHSATH [T peLIeHUs 3a7a4 (OPMYIIbI
CJIO’KEHUSI U YMHOKEHHS BEPOATHOCTEH,
(hopMyITy IOJTHOH BEepOATHOCTH, POpPMYITy
bepHym, kKoMOMHATOPHBIC (DAKTHI U POPMYIIBL;
OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHH;
YMEHHUE OIepUpOBaTh MOHATUAMU: CllydaiiHas
BEIMYMHA, PacIpeieNiCHIe BEPOSATHOCTEH,
MaTeMaTHYECKOE O’KUIaHue, TUCTIEPCUS U
CTaHIAPTHOE OTKJIOHEHME CIy4alHON BEJIMYUHBI,
(byHKLIMU pacupeneneHus U INIOTHOCTU
[PAaBHOMEPHOT0, IOKA3aTeIbHOT0 M HOPMAJILHOTO
[pacripesielleHnii; yMEHHEe UCII0Ib30BaTh CBONCTBA|
M3Y4EHHBIX paclipe/iesIeHuil U peleHns 3ajad;
3HAKOMCTBO C ITOHSTUSAMU: 3aKOH OOJIbIINX
YHCEN, METOABI BHIOOPOYHBIX UCCIICIOBAHUIA;
YMEHHE PUBOJUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YMCET B IPUPOIHBIX U
0OI11€CTBEHHBIX SIBJICHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU:
TOUKa, MpsAMasi, IIIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUIA yToJl, IBYTPaHHBIN YTOJI,
TpEeXIpaHHbIM yroJ, nepeceKkaronmecs,
napajiesbHbIe M CKPEIIMBAIOIINECS TPSMBIE,
[apaJIeIbHOCTh U MEPIEeHAUKYISIPHOCTh
NPSMBIX ¥ IDIOCKOCTEH, YTOJI MEXKIY IPSMBIMH,
[YTOJI MEKIY IPSAMOM U IIIOCKOCTBIO, YOI MEXKAY
[UIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPH
[peILICHNH 33]a4 U3yYeHHbIE (DAKThI U TEOPEMBI
MTAHUMETPUH;, YMEHUE OLIEHUBATH Pa3Mephl
00BEKTOB B OKpYXKAIOIEeM MUPE;YMEHHE
OTIepPUPOBATH TOHATHIMH: MHOTOTPaHHHK,
CeueHHe MHOTOI'paHHHKA, TPABUIIbHBIHI
MHOTOTpaHHHUK, IPU3Ma, THpamuia, purypa u
[OBEPXHOCTh BPALIECHUS, IMIUH]P, KOHYC, IIap,
cdepa, pazBepTKa MOBEPXHOCTH, CEYCHUS KOHYCa
M LIIMH]PA, apajuledbHble OCH WIH
OCHOBAHHIO, CEUYSHHE II1apa, TUIOCKOCTb,
Kacarolasicsi cepsl, HUIMHIPA, KOHYCa; YMEHUE
CTPOUTH CEUCHHE MHOTOTpaHHHKA, H300pakaTh
MHOTOTPaHHHUKH, (PUTYPbI U TOBEPXHOCTH
BpAICHHSI, UX CEUYEHUS, B TOM YHCIIE C ITOMOIIBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOICTBAa reOMeTpHUUECKUX QUryp,
CaMOCTOSITENTbHO (hOPMYITUPOBATD ONPEIEeTIeHUs
M3ydaeMbIX (pUTYp, BBIIBUTATH TUIIOTE3HI O
CBOWCTBaX M MPU3HAKaX F€OMETPHUECKUX HUryp,
00OCHOBBIBATh MJTM ONIPOBEPTaTh MX; yMEHHUE
MPOBOJIUTH KJIacCH(PUKAILUIO GUTYp TO
[pa3TMYHBIM TPU3HAKAM, BBITIOHATH
HE00X0AMMBIE JOMOTHUTEIbHBIE TOCTPOCHHUS;
-yMeTh CBOOOIHO OTIEPUPOBATH MOHATHSIMHU:
ruIoIaabL GuUrypsl, 00beM GUrypsl, BeIuunHa
yri1a, pacCTOSIHUE OT TOUKHU A0 IIOCKOCTH,
ACCTOSIHUE MEXKIY NPSIMBIMHU, PACCTOSIHHUE
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MEXTy TUIOCKOCTSIMH, IJI0MIAbL chepsl, MI0ab
[TOBEPXHOCTU IMUPAMM/Ibl, IPU3MBI, KOHYCA,
UIMHApPA, 00BEM Ky0a, IPSIMOYTOJIBHOTO
napaenenunesa, IupaMuibl, IPU3MBI,
LMIMHpa, KOHYCa, 11apa; yMEHUE HaXOAUTh
OTHOIIIEHHE 00bEMOB MOA00HBIX (PUTYyD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
NIBIDKEHUE, TapajlyIeNIbHBIN IIEPEHOC, CHMMETPHS
Ha IUIOCKOCTH U B IPOCTPAHCTBE, [IOBOPOT,
npeoOpa3oBaHue 1MOA00uUs, TOA0OHBIE PUTYPHI;
[YMEHHE pacro3HaBaTh paBHbIC U MMOI00HBIE
(urypsl, B TOM 4uClie B IPUPOJE, HCKYCCTBE,
APXUTEKTYpE; YMEHUE UCII0Ib30BaTh
reOMETPUUECKUE OTHOIICHUS, HAXOUTh
rEOMETPUUYECKNE BEIMUUHBI (JUIMHA, YTroJ,
[U10111a/1b, 00BEM) P PEIICHUH 3a]1a4 U3 APYrHX
y4eOHBIX IPEIMETOB U U3 PEalIbHOM JKU3HH;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMHU:
[PSIMOYTOJIbHAsA CUCTEMA KOOPJIMHAT, BEKTOP,
KOOPJAMHATHI TOUYKH, KOOPIUHATBI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOpA Ha
4Y1CII0, pa3oXKeHUe BEKTopa 1o 6a3ucy,
CKaJISIpHOE MPOU3BEJCHUE, BEKTOPHOE
[IPOM3BEAECHUE, YOIl MEXKAY BEKTOPAMU; YMEHUE
MCITOJIB30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOJ JUIsl PELICHUs T€OMETPUUECKUX 3ajiau U
Bajad Apyrux y4eOHbBIX MPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuua 2x2 u 3x3,
OTIpEeAETUTENb MAaTPUILIbl, TEOMETPUUECKUIA
CMBICJI OIIPENETUTENS;

- YMETh MOJIEJINPOBATh pealibHbIE CUTYalluH Ha
SI3bIKE MAaTEMATHKH; COCTABIISATh BBIPAXKEHUS,
ypaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI IO
[YCJIOBHIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHBIE
MOJIENN C UCITOJIb30BAHKEM almiapara aareOpsl,
MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yNIbTaT;
CTPOUTH MaTEMaTUYECKUE MOJEIN C IIOMOILBIO
reOMETPUUECKUX MOHIATUH U BEIMYHUH, PelIaTh
CBSI3aHHbBIE C HUMHU NIPAKTHUECKUE 33]1a4H;
COCTaBJIATh BEPOSTHOCTHYIO MOJEIND U
MHTEPIPETUPOBATH MOTYYEHHBIN Pe3yibTaT;
peraTh MPUKJIAIHbBIE 3a]1a4l CPEACTBAMU
MaTeMaTHYeCKOro aHalln3a, B TOM YHClie
COLMAJIbHO-9KOHOMHYECKOTO U (PU3UYECKOTO
XxapakTepa;

- YMEHUE BBIOMPATH MOAXOSAIIUN METOT IS
[pEelIeHNs 3a/1a4uM; TOHUMaHHe 3HAUNMOCTH
MaTeMaTHKU B U3yYEHUHU MPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHUE
[pacrio3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKH
B MICKYCCTBE, YMCHHE TIPUBOIUTH PUMEPHI
MaTEMAaTHYECKUX OTKPBITUM POCCUNCKON U
MHPOBOM MaTEMATHYECKON HAYKH
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OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEICTBA
[OMCKa, aHaJIM3a U
MHTEepIpETAINN
MH(bOpMaInH, 1
MH(pOPMAIIMOHHBIC
TEXHOJIOTHH IS
BBIIOJIHEHUS 3a/1a4
podeccnoHaTbEHOMI
eI TeTbHOCTH

B o0Omacté IICHHOCTH HAYYHOTO
[TO3HAHMUSL:

-copMUPOBAHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS]
HayKl U OOIIECTBEHHOW MPaKTUKH,
OCHOBAaHHOI'O Ha JUAaJIOTe KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 Me€CTa B MOJHUKYJIbTYPHOM
MUpE;

- COBEPLICHCTBOBAHHE SI3BIKOBOU M|
UUTATEIbCKON KYJIbTYpbI KakK
CpPEACTBA B3aUMOJIECHCTBUS MEXKY]
ITFOIBMU U TTIO3HAHMS MUDPA;
OCO3HAaHUE LIEHHOCTU HAY4YHOHU
e TEeIbHOCTH, TOTOBHOCTh
OCYLECTBIIATH MPOEKTHYIO u
ICCIIEA0BATENIbCKYIO A TENbHOCTD
VHIUBUYAJIBHO U B TPYIIIE.

OBiagenue YHHUBEPCAIbHBIMY|
YIeOHBIMH [I03HaBaTEILHBIMU
TENCTBUSIMU:

B) paboTa ¢ nHpOpMaLUEii:
BJIJICTh HABBIKAMHU I1OJyYCHHS

MH(pOpMaIu u3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAaMOCTOSTEIBHO
OCYLIECTBJIATh  IIOMCK,  aAHAJM3,

CHCTEeMaTH3alUI0 ¥ WHTEPIIPETAIHIO
MH(QOPMAIIMK PA3IUMYHBIX BHIOB H
(dbopM npesicTaBIeHNS;

- CO3/1aBaTh TEKCTHl B PAa3JIMYHBIX
(dopMaTax C yd4eTOM Ha3HAYCHHs
MHGOpMAINY U [IEJICBON ayAUTOPHH,
BbIOMpas ~ ONTUMAIBHYIO  (hopMmy]
MPEICTaBICHNUS U BU3yaTH3allu;
OLICHHUBATh JOCTOBEPHOCTb,
NMETUTUMHOCTh ~ MHQOpMaIuu, ee
COOTBETCTBHE IPaBOBBIM 171
MOpaJIbHO-ITHYECKUM HOpMaM;
UCIOJIb30BATh CpeAcTBa
H()OPMaLMOHHBIX H
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B
[peTeHIH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpTaHU3AIMOHHBIX 3amad c
COOJII0ICHHEM TpeOoBaHuUM
APrOHOMHKH, TEXHHUKH
0C30IMacHOCTH, TUTHUCHEI,
[PECYpCOCOEPEKEHUsI, TIPABOBBIX H
PTUYECKUX HODM, HOPM
MH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHS
138 3aIUTHI nH(dopMaIuu,

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHAIbHAs
(byHKIMS, TIOKa3aTeslbHass (DYHKIHS, CTEMEHHas
(byHKINSA, norapupmMuuecKas ¢byHKIM,
TPUrOHOMETpHUYECKHuEe  (YHKIMH,  OOpaTHbIE
(yHKINU; YMEHHE CTPOUTH rpadUKHu U3y4eHHBIX
(yHKIMH, UCTIONB30BaTh TPaQUKH PU U3yUYECHUN
[IPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILIEHUU 3a]a4
U3 JpYrHX Y4eOHbIX NpPEAMETOB W 3ajad U3
[peabHOM  JKM3HM;  BBIpaXKaThb  (Qopmylamyl
3aBHUCUMOCTH MEX/1y BEJITUUYNHAMM;

- YMETb ONEpUpPOBATh MOHATHSIMHU: TOXKIECTBO,
TO’KIECTBEHHOE IIpeoOpa3oBaHue, YypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUI 1 HEPABEHCTB,
[PAaBHOCWJIBHOCTb ~ YPaBHEHUI, HEpPaBEHCTB M|
CHCTEM,  paluOHAJbHbIE, HPpPALUOHAIbHEIC,
[OKa3aTesbHbIC, CTEIIEHHbIE, JOrapupMUUecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPaBEHCTBA
M CUCTEMbl; yMEThb pellaTh  ypaBHEHUs,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IMYHBIX
[IPUEMOB; pellaTh ypaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C ITapaMeTPOM; MPUMEHATh YPAaBHCHHS,
HEpaBEHCTBAa, MX CHUCTEMbl Ui  pPELICHUs
MaTeMaTHUECKUX 3a/1a4 M 33/1a4 M3 Pa3INYHbIX
oOJacTell HayKu U pealbHOM JKHU3HH,

YMETh CBOOOJHO ONEPUPOBATH IMOHIATUSIMU:
NIBIDKEHUE, MapajulebHbI IepeHoc, CUMMETpHUs
Ha ITUIOCKOCTH M B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 10100Us, MOJAOOHbBIE (QUTYpBHI;
YMETh pacro3HaBaTh paBHbIE U  TOJOOHBIE]
(Gurypel, B TOM 4Hcie B NPHUPOJE, MCKYCCTBE,

APXUTEKTYPE; YMETH HCIIOJIb30BaTh
FEOMETPUUYECKUE OTHOLIEHUS, HaXOUTh
TCOMETPUUYECKHE BEIMYMHBI  (JIMHA,  YTOJ,

[U10111a/1b, 00BEM) TPH PEIIEHUH 3a/1a4 U3 APYrHX
[y4eOHBIX IPEIMETOB U U3 PealIbHOM JKU3HU

MHpOpPMAIIMOHHON  6€30MacHOCTH
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VTMYHOCTH

OK 03 I[1nanupoBath u
[peaTn30BBIBAThH
COOCTBEHHOE
npodeccroHaIbHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peAPUHUMATENBCKYIO
e TeIbHOCTD B
npodeccHoHaIbHON
cdepe, UCTI0IB30BaTh
BHaHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B
Pa3IINYHBIX KH3HEHHBIX
CUTYaIIsIX

B o6nacti 1yX0OBHO-HPaBCTBEHHOTO

BOCIIATAHMS:
-~ c(hopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHWUS,
PTUYECKOTO TTOBE/ICHNUS,

- CHOCOOHOCTh OLICHUBATh
CUTyalHuIo u IIpUHHUMATh
OCO3HAHHBIC peleHus,
OPUEHTUPYSICH Ha MOpAaJIBHO-

HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHME JIMYHOIO BKJIaga B
[I0CTPOCHUE YCTOWYHBOTO
Oy ymero;

OTBETCTBEHHOE OTHOIIEHHE K|
CBOUM POJUTENSIM U (M) IPYrUM
qJICHAM CEMbH, CO3aHUI0 CEMBbH Ha

OCHOBE  OCO3HaHHOTO  IPHUHATHUSA
[ICHHOCTEH CEMEMHOM JKHU3HH B
COOTBETCTBUU c TpaaUIUsIMU
HaponoB Poccuu;

OBiageHue YHUBEpCAIbHBIMU
pel"ynflTI/IBHI)IMI/I JlGﬁCTBH?IMI/II

a) CaMOOPTaHU3AIIHS:

CaMOCTOATCIIBHO OCYIICCTBIIATDH|

[M03HABATEIHHYIO JESTENbHOCTD,
BEIIBJISATH MPOOJEMBI, CTaBHTh U
(hopMynupoBaTh COOCTBEHHBIE
3aj1aun B o0pa3oBaTenbHOM
esITebHOCTH u KU3HEHHBIX,
CUTYaITUsAX;

- CaMOCTOSITENIbHO COCTaBIIATH TLIaH
pereHus: TpoOJeMbl C  YYETOM
MMEIOIIUX CSI pecypcos,
COOCTBEHHBIX ~ BO3MOXHOCTEH U
[IPEATIOYTECHUN;

- 1aBaTh OLICHKY HOBBIM CHTYAIIHsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U

YMETH OIIEpUpPOBAThH MIOHATUSAMH:
[paliMoHaJIbHbIE, uppalroHaIbHbIC,
MOKa3aTeIbHbIC, CTETIEHHBIE, JOrapu(pMHUUECKue,
TPUTOHOMETPHUYECKHUE ypaBHCHHUS u
HEPABEHCTBA, UX CUCTEMBI;

yMETh OIIEPHPOBATH MOHSATHUSIMHU:
MHOI'OIrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA, KY6,
napajuieNienune], Npu3Ma, nupamuaa, Gurypa u
[IOBEPXHOCTh BpAIlCHUA, UIUHIAP, KOHYC, LIap,
chepa, ceueHuss GUTYpPHI BpaIICHHSI, TUIOCKOCTD,
Kacaromasici  cdepbl, IIMHApA, KOHYca,
[UIOIIAAL TOBEPXHOCTH IHUPaMUABI, IIPU3MBEI,
KOHyca, IMJIMHIpA, TUIOmaas cdepbl, 00beM
KyOa,  NPSMOYTOJBHOTO  TapalielienuIe/a,
MUpaMUIbl, TPU3MBL,  IWIMHIApA, KOHYcCa,
[apa;yMeHHe W300pakaTb MHOTOTPAHHUKH W]
MOBEPXHOCTH BpAILIEHUS, UX CEYCHUS OT PYKH, C
ITOMOIIIBFO YCPTCIKHBIX HHCTPYMCHTOB 4
PIEKTPOHHBIX CPENCTB; YMETh pPAaclo3HaBaTh
CHUMMETPHUIO B IIPOCTPAHCTBE; YMETH
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;
YMETb OIICpHUPOBATH IIOHATUAMMU:
MPSMOYTOJIbHAS cucTema KOOpJMHAT,
KOOPJAWHATbI TOYKH, BEKTOp, KOOpAWHAaThI
BEKTOpa, CKaJIsIpPHOE MPOU3BEICHHE, YOI MEXKIY)|
BEKTOPaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIO; HAaXOIUTh C TOMOIIBIO
M3y4eHHBIX (OpMYyST KOOpPIMHATHI CEpPEIUHB]
0TpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaAMU

[TPOSIBIEHUIO MIMPOKOW APYAHULIUU B
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[Pa3HBIX o0macTsax 3HaHUMH,
[TOCTOSIHHO MOBBILIATD CBOI]
00pa30oBaTeNbHBIA U  KYJIbTYPHBIN
YPOBEHB;

0) CAaMOKOHTPOJIb:

ICIIOJIb30BaTh TMpUEMBl pediekcun

JUIsT  OLIEHKM CUTYyallud, BbIOOpa
BEpPHOTO PEIICHUS;
- yMEThb OIICHUBAaTb PUCKU U

CBOCBPCMCHHO IMPUHHUMATh PCIICHUS]
110 UX CHMIXKCHHUIO,

B) SMOLIMOHAJILHBIN MHTEIIJIEKT,
[IpeIIOoIararoni

C(POPMHUPOBAHHOCTB:!

BHYTPEHHEHN MOTHUBAIUH,
BKJIFOYAOLLEN CTpEMJICHHE K
NTOCTHDKEHUIO LE€IM U  YCIexy,
OIITHUMHU3M, VMHULMaTUBHOCTD,

[YMEHHE JIeMCTBOBAT,
CBOUX BO3MOXKHOCTEH;
SMIIaTHH, BKJTIOYAIOIICH
CITOCOOHOCTH IMOHUMAaTh
PMOIIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUN
KOMMYHHKAITUH, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;
COIHAIBHBIX HABBIKOB,
BKJTFOYAIOIITAX CIIOCOOHOCTH|
BEICTPAUBATH OTHOIICHHUS C APYTUMHU
ITIObMU, 3a00TUTHCSA, TMPOSIBIATH
MHTEpEC U pa3peniaTb KOHMIUKTHI

ucxoasa M3

OK 04 D¢ dexTrBHO
B3aMOJICHCTBOBATh 1
paboTaTh B KOJJIEKTHBE
1 KOMaH]IC

FOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTH u
CaMOOIIPEEIICHUIO;

-OBJIa/ICHUE  HaBbIKaMH  y4eOHO-
ICCIIE0BATENIBCKOM, ITPOEKTHOM H
COITMAJIBHOM AeSITEIbHOCTH;
OBnaneHne YHUBEpPCaJIbHBIMU
KOMMYHMKaTUBHBIMU JICHCTBUSIMHU:
0) COBMECTHas1 A€ATEIbHOCTD:
MOHMMAaThb W  HUCHOJIb30BaTh
[IpeUMYyIIeCTBAa  KOMaHJHOM U
MHMBUAYAIbHON paboThI;
IIPUHUMATh L€ COBMECTHOU
NesITeIbHOCTH, OpPTraHU30BBIBATH U
KOOpAMHUPOBaTh ACHCTBHUS IO €€
NTOCTHDKEHHMIO:  COCTABJIATh  IUIAH
NIEHCTBUM, pACIpEleNsaTh pOlIu ¢
y4eTOM MHEHUI Y4aCTHUKOB
00CYX/1aTh pe3yabTaThl COBMECTHOU
[paboTHI;

KOOPJAMHUPOBAaTbh U BBIIOJIHATH
paboTy B YCJOBHUSX peajbHOTO,

- YMEThb OMNEpPUpPOBATh MOHATUSAMU: CIy4dailHBIN
ONBIT W CIy4alHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO  COOBITHS; YMETh  BBIYUCIATH
BEPOSITHOCTh C HCIOJL30BaHUEM TpadUUeCKUX
METOJIOB; TMPUMEHSITh (OPMYIBI CIOXKEHHUS U
[YMHOXKEHUSI  BEPOSITHOCTEH, KOMOWHATOPHEIC
bakTel u  (QopMynBl TpHU pelIeHWH  3ajady;
OIICHUBATH BEPOSATHOCTH PEATBHBIX COOBITHI;
BHAKOMCTBO CO CIIyYaiiHBIMH  BEIMYHMHAMH,
YMEHHE TIPUBOJIUTH TPHUMEPHI  IPOSBICHUS
3aKoHAa OONBIIMX YHCET B MPHUPOJHBIX H
OOIIECTBEHHEBIX SIBJICHUIX;

yMETh CBOOOJIHO OIEPUPOBATH MOHITHIMH:
CTETIeHb C IIeTBIM  TI0Ka3aTesieM, KOPEHB
HATypaJIbHON CTETICHH, CTETIEeHb C
[pallMOHAIFHBIM ~ TIOKa3aTeleM, CTENeHb  C
eCTBUTENEHBIM (BEIIeCTBEHHBIM)
MoKaszaTesieM, JIorapu(m 4rciia, CHHYC, KOCHHYC
1 TAHT€HC TIPOU3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OIEPHPOBATh TOHSTHSIMH:
rpaduk  ¢yHkuumu,  oOpatHas  QyHKIUS,
KOMITO3UIUS  (QYHKIMMA, JUHEHHAs QyHKINS,

BUPTYAJILHOTO 4|

KBaJgpaTuiHas (yHKIMS, CTereHHast (QYHKIHS C
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KOMOWHUPOBAaHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBIISITh MTO3UTUBHOE
CTpPaTeTHYeCKOe IOBEICHUE B

[PA3MYHBIX CHUTYaIUsIX, MPOSBISTH
TBOPYECTBO W BOOOpaKEHUE, OBITH)
MHUITUATHBHBIM.

OnnageHue YHHUBEPCAIbHBIMU,
PETYJIATUBHBIMU JICHCTBUSMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U apTyMEHTHI
Npyrux — JII0JIEH  TpU  aHAJIN3e
[PE3YIIBTATOB IEATEIHHOCTH;

- IpU3HaBaTh CBOE NPaBO U IPABO
NPYTUX JIF0/IeH Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh
MUD C TTO3UIUU IPYTOro YeJIOBEKa

[eNbIM ~ TIOKa3aTeleM, TPUTOHOMETPHUYECKHE
(dbyHKIMM, oOpaTHBIE  TPUTOHOMETPHUUYECKUE
(GyHKIMH, TOKa3aTelbHas W JorapudMuyeckas

(byHKIMHM; yMETh CTPOUTHh Tpaduku (OYHKIIHH,
BHITTOJTHATH npeoOpa3oBaHUs rpauKoB
(b yHKIIHI;

- YMEThb HUCHOJIb30BaTh rpaduku GyHKIMA 115
M3y4CHUSI TIPOLECCOB M 3aBUCHMOCTEH IpH
[PEILICHUH 3a/1a4 U3 JAPYIHX y4eOHBIX IPEAMETOB
W U3 peabHOI KHM3HHW; BBIpaKaTh (OpMyJIamMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

- CBOOO/IHO OINEPUPOBATH MOHATHSIMU: YETHOCTD
(GyHKINY, NEPUOANYHOCTD ¢byHKuuy,
OTpPaHMYECHHOCTh  (DYHKIHMH,  MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (YHKIHMH, HauOoOJbIIee U
HarMEHbIIIEee 3HAYCHHS byHKIMH Ha|
MPOMEKYTKE; YMETh HPOBOIUTH HCCIIEIOBAHHE
(b yHKIUY;

- YMETb WCIOJb30BaTh CBOWCTBA M TpaduKu
(YHKIMIA U pelIeHus] ypaBHEHHUH, HEPABEHCTB
M 33724 C TapamMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PELICHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05 OcyecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rocyJaapCTBEHHOM
s13p1KE Poccuiickoit
Denepanny ¢ yaueToM
0COOEHHOCTEH
COIIMAILHOTO 1
KYJIbTYPHOTO
KOHTEKCTa

B obnactu
BOCITUTAHUS:

- ACTETUYECKOE OTHOIICHUE K MHPY,
BKJIFOYAsi ICTCTHKY ObITA, HAYIHOTO

O3CTCTHYCCKOI'O|

)4l TEXHUYECKOIO TBOPYECTBA,
criopta, Tpyda H OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTh  BOCHPHHHUMATh
[pa3InyHbIE BHUIbI HCKYCCTBA,
TPaIUIid W TBOPUYECTBO CBOETO WU
IPYrux Hapo/IOB, OIIYIIATh
PMOILIMOHAIBHOE BO3/ICHCTBHE
ICKYCCTBa;

- YOSXXJICHHOCTh B 3HAYMMOCTH JIJIsI
ITMIHOCTHU u oO1recTBa
OTECUECCTBEHHOTO i MHPOBOTO,
MCKYCCTBA, STHHUYECKHUX
KYJIbTYPHBIX TPAIUIIUNA U HAPOJTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B
[Pa3HBIX BHUAX UCKYCCTBA,

CTpEMJICHHE TPOSBIATH KadecTBa
TBOPYECKOM JIMYHOCTH;

OBnageHue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMH JICHCTBUSMU:
a) oOmeHue:

- OCYIIECTBJISITH KOMMYHUKALIUU BO
Bcex cdepax KU3HH;

YMETh OMNEPUPOBaTh MOHITHIMHU: CpEIHEE
apudmernueckoe, MeauaHa, HaWOOJbIIEe U
HaMMCHBIIICE 3HAYCHHUs, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO Hab0pa;
YMEHHE U3BIIEKATD, UHTEPIPETUPOBATH
MH(OPMAIIHIO, MTPEICTABICHHYIO B TaOJIHIIAX, HA|
muarpammax, rpadukax, OTpa)karollyo CBOMCTBY
[PC€ATIBHBIX IMPOLCCCOB U ﬂBHeHHﬁ; MMPEaACTABJIATDH|
MHGOPMAIIHIO C MOMOIIBI0 TaOJIHIl U TUATPAMM;
MCCIIeIOBaTh CTATUCTHYCCKHE JaHHBIC, B TOM|
YKclie ¢ TPUMEHEHHEM TpadUuecKux METOIO0B U
PIICKTPOHHBIX CPEJICTB;

YMETh ONEPUpPOBATh TMOHATUSMHU: TOUKA,
[psiMast, IMJI0CKOCTh, POCTPAHCTBO, ABYTPAHHBIH
yrou, CKpEIIMBaOIINecs npsiMbIE,
MapauieIbHOCTD " MEPIICHIUKYIIIPHOCTD
MPSMBIX M IJIOCKOCTEH, YroJ MEXAY MPSMBIMH,
[YTOJT MKy TIPSIMOU U TUIOCKOCTBIO, YTOJI MEXKTY)|
[IOCKOCTSIMH,  PacCTOSTHHE OT TOYKH [0
TIJIOCKOCTH, pacCcTodgHuc MCXKOY IMPSAMBIMH,
[PACCTOSIHUE MEX]TY IITOCKOCTSIMH;

YMETb HCIIOJB30BaTh IIpHU PCIICHHUM 3ajayd
M3y4eHHbIE (DaKThl U TEOPEMBI TIAHUMETPUH;
[YMEHHE OLIEHUBAThL  pa3Mephl 00BEKTOB
OKPYKAIOIIEeT0 MUpa

- pacrmo3HaBaTh  HeBepOaJbHBIC
cpencTBa  OOINEHMSA,  IOHMMATh
BHAYCHWE  COIMAJIBbHBIX  3HAKOB,
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[pacrio3HaBaTh NPENOCHIIKY
KOH(DIMKTHBIX CUTYyallui ¥ CMATYATh
KOH(JINKTBI,
- Pa3BEpPHYTO M JIOTUYHO H3JIararh
CBOIO TOUKY 3pEHHS c
MCTI0JIB30BAHUEM SI3BIKOBBIX CPEICTB
OK 06 ITposiBnsTh - OCO3HaHHE 00y4aroIUMUCS|- YMETh OIIEPUPOBATH MOHATUSIMHU:
rpaskIaHCKO- [pOCCHICKOM IPaKIaHCKOU[IPSAMOYTOJIbHAS CUCTEMa KOOPIMHAT,
[aTPUOTUIECKYIO MICHTUYHOCTH; KOOpAMHATHI TOYKH, BEKTOP, KOOPHMHATHI
[O3UITHIO, - [eJICHANIPABJICHHOE  Pa3BUTHEBEKTOPA, CKAISIPHOE MIPOU3BEICHHUE, YTOI MEXITY
IIEeMOHCTPHPOBATH BHYTPCHHEH MO3HMIMU JUYHOCTH HABEKTOPAaMH, CyMMa BEKTOPOB, IPOU3BEICHUE

0CO3HAHHOE ITOBE/ICHHE
Ha OCHOBE
TpaJIUIIMOHHBIX
0011IeUeIOBEUECKUX
LICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHHU3AIUU
MEKHALIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHUM,
[MPUMEHSATh CTaHAAPThI
QHTUKOPPYIIIUOHHOTO
[MOBEICHUS

OCHOBE JTyXOBHO-HPABCTBEHHBIX|
LIECHHOCTEN HaponoB Poccuiickoif]
Denepauy,  UCTOPUYECKUX U
HAIIMOHAJIbHO-KYJIbTYPHBIX
Tpaaului, (GOPMHUPOBAHUE CHCTEMBI
BHAYUMBIX TICHHOCTHO-CMBICIIOBBIX]
YCTaHOBOK,  AHTHUKOPPYIIIMOHHOTO
MUPOBO33PEHUsSI,  MPABOCO3HAHMS,
PKOJIOTHYECKON KYJBTYPHI,
CIIOCOOHOCTH  CTaBUTh IEIH U
CTPOUTDH >KU3HEHHBIE IJIaHbL;

B yactu TpaXXJaHCKOI'O BOCIIUTAHUSA:
OCO3HaHHE CBOMX
[KOHCTUTYIHTMOHHBIX npaB H
00s13aHHOCTEH, yBakKeHHE 3aKOHAa U

[IPaBOMOPSIIKA;
- MIPUHSATHE TPaTUIIMOHHBIX
HalMOHAILHEIX, OOIIEYEIOBEUYECKUX
F'YMaHHCTUYCCKUX U
TeMOKPAaTHYECKHUX IIEHHOCTEIH;

- TOTOBHOCTH TIPOTHBOCTOSTH|
10O AKCTPEMH3MA,
HaIlMOHAIN3Ma, KceHogoOuwu,
ITMCKPUMHUHALIMK 110  COLMAIbHBIM,
[PEITUTHO3HBIM, PacoBbIM,

HallMOHATBHBIM MPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
e TeTbHOCTh B HWHTEpecax|
Ipa)XIaHCKOTO o0I111ecTBa,
y9acCTBOBaTh B CaMOYIPABICHUH B
00111e00pa3oBaTeILHOM
OpraHU3aIii M JIETCKO-FOHOIIECKUX
OpraHu3aIusX;

YMEHHE B3aUMOJICHCTBOBATH
COLIMAIIbHBIMA ~ MHCTUTYTaMu
COOTBETCTBUU C WX (PYyHKIUSIMH
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHUTapHOU
BOJIOHTEPCKOU JI€ATETbHOCTH;
MaTpUOTHYECKOTO BOCTIMTAHUS:

- c(hOpMHUPOBAHHOCTh POCCHUICKOU
Pa’KIaHCKOU WJEHTUYHOCTH,

(@]

BEKTOPa HA YMCJI0; HAXOAUTh C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpE3Ka, pACCTOSTHUE MEXKAY IBYMs] TOUKAMH;
-yMETb BHIOMPATh MOAXOA[IINNA N3yUEHHBII
METO/I JJIs pEeIICHUs 3a7a4M, pacrlo3HaBaTh
MaTeMaTU4YeCKre (PaKkThl 1 MAaTEMaTHYECKUE
MOJICJI B MIPUPOJIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE TIPUBOIUTD
[IPUMEPbl MATEMAaTUHYECKUX OTKPBITHI
[POCCUIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH.
- YMETb ONEPUPOBATH MOHATUAMU: CIy4alHbIN
ONBIT W CIyYalHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO  COOBITHSA;  YMETb  BBIYUCIATH
BEPOSATHOCTh C WCIIOIB30BAHUEM T'papUIeCKHX
METOJIOB; MPUMEHSITh (OPMYIBI CIOXKEHHUS U
[YMHOKCHHUSI ~ BEPOATHOCTEH, KOMOMHATOPHBIC
bakTel u  (QopMynBl TpHU pelIeHWH  3ajady;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,
BHAKOMCTBO CO  CIy4ailHBIMM  BEJIMYHUHAMU;
YMEHHE TIPUBOJUTH TPUMEPHI  MPOSBIICHHUS]
3aKOoHAa OONBIIMX YHCET B MPUPOAHBIX H
OOIECTBEHHBIX SIBJICHUSX

[MMaTPUOTU3MA, YBAXKCHUSA K CBOCMY]
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Hapo/y, 4YyBCTBAa OTBETCTBEHHOCTH
rnepen PoaumHoM, ropAaocTv 3a CBOM
Kpaii, cBOXO PonuHy, CBOHN S3BIK U

KyJIbTYpYy, MpOLUIOE W HACTOSIIEe
MHOT'OHAIIMOHAJILHOTO Hapo/a)
Poccuu;

- 1ICHHOCTHOE  OTHOULIEHUE K
rOCy1apCTBEHHBIM CHUMBOJIaM,
MCTOPUYECKOMY U MPUPOTHOMY]
HACJIETUIO, namsTHUKaM,
TpaJuLUsIM HapOJ0B Poccun,

noctwkennsiM  Poccunm B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJOTUAX U
TpyAe;

- uuaenHas yOEXKIEHHOCTD,|
FOTOBHOCTh K CIYXCHHUIO U 3aIIUTE
OtedecTBa, OTBETCTBEHHOCTE 3a €ro
Cyns0y;

OCBOCHHEBIC
00yUYaIOIUMUCIMEXKIIPEMETHBIE
[MOHATHSI U YHUBEPCAJIbHBIC YUeOHBIC

- OCYHICCTBJIATH HeHeHaHpaBHeHHBH\/'I
[OWCK  TIepeHoca  CPEeICTB U

neiicTBus (perynsTUBHBbIE,

[M03HAaBATEIbHEIC,

KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTh MX HCIOJb30BaHUS B

[I03HABAaTEIbHOM M  COLMAILHOU

[PaKTHKE, TOTOBHOCTB K

CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO

148 OCYILIECTBIICHUIO yueOHOU

NesITeIbHOCTH, OpraHu3aIlH

yaeOHOro COTpPYJIHUYECTBA C

[e1arorMyecKUMM  pabOTHUKAMHU U

CBEpCTHHKAMH, K  YYacTHIO B

[IOCTPOCHUU WHAUBUYaIbHOM

00pa3oBaTeIbHON TPAaeKTOPUH;

- OBJIaZICHHE HaBbIKAaMU y4eOHO-

MICCIIEA0BATENBCKOM, IPOEKTHON U

COLMAJIBHON JeSTeIbHOCTH
OK 07 CogeiicTBoBaTh |- HE  NpUHUMATh  JIEHCTBUS| YMETh OIEPUPOBATH MOHATUSAMHU: (DYHKLHSA,
COXPaHEHHIO [IPUHOCSIIME BpEeI OKpYyKalollehHenpepbIBHAS byHKIMA, IIPOM3BOJIHAS,
OKpY’KaIOIIeH Cpeabl, [Cpere; MepBooOpa3Hasi,  ONpEACICHHBI  WHTErpa,
pecypcocOepexxeHuto, |- yMETh MIPOTHO3UPOBATHyMETh HAXOJIUTHh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
MPUMEHSTH 3HAHUS 00 [HEONIArONMpHUATHBIE  AKOJOTUYECKHUE(DYHKIINH, HCIIONB3YSl CIPaBOYHBIE MaTepHaIbl;
M3MEHEHUU KJIMMaTa, [IOCJIEJCTBUS  IpeIIpUHUMAEMbIXCCIEIOBaTh B MPOCTEUIIMX CiIydasx (yHKIHN
[TPUHITUTIBI NeiicTBU, TPEeIOTBpAIATh UX; HAa MOHOTOHHOCTh, HAXOIHWTHb HaWOONBIINE H
OepeKITMBOTO - PaCIIMPHUTH OMBIT JAEATEIbHOCTUHAMMEHBIINE 3HAYeHHs (QYHKIUI; CTPOUTH
[TPOM3BOJICTBA, PKOJIOTUYECKOI HANPAaBICHHOCTH; [padUKd MHOTOWICHOB C  HCIIOJIb30BaHUEM
B PEKTUBHO - paspabarbIBaTh IUIaH peLICHUs@IIapaTa MaTeMaTH4eCKOTro aHamn3a;
leiicTBOBATh B MpoOJIeMBl € YYeTOM  aHAIM3A[PUMEHSTh MPOU3BOJHYIO TPH PEIICHWH 3a/1ad
Upe3BbIUAHBIX MMEIOIIMXCS ~ MaTepuajbHBIX  MHA JIBIKEHUE, pemarhb PaKTHUKO-
CUTYyaIHsx HEeMaTepHaJIbHBIX PECYPCOB; OPHECHTHPOBAaHHBIE 33a7aud Ha HAWOOJBIINE U

HAMMCHLIINC 3HAYCHUS, HA HAXOXICHUC IIYTH,
CKOPOCTH M YCKOPCHHS;

CI1I0c000B JIEUCTBUSA B

- YMCTL OIICPHUPOBATH NMOHATUAMU:. NBUKCHHUC B
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podeccnoHaBbHYIO Cpeny;
- yMeTh TEPEHOCUTh 3HAHUS

o0acTh KU3HEACATCIIBHOCTH,

HpaKTH‘lCCKOﬁ 3HAa4YUMOCTHU,

BHOCUTDH KOPPEKTUBEBI

COOTBCTCTBHEC PE3YJILTATOB LECIAM

- 1aBaTb OLUCHKY HOBbLIM CUTYAllHAM,

NICATCIIBHOCTD, OLICHUBATh

[IPOCTPAHCTBE, noJ00HbBIE burypsi B
BIPOCTPAHCTBE;  KCIIOJIb30BAaTh  OTHOIICHHE

[MO3HABATEIBHYI0 M MPAKTUYECKYIO[UIOMAACH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX

(buryp npu peuieHuu 3aaay;

- mpejaratb HOBBIE IPOEKTBL- YMETb BBIYUCIISATH T€OMETPUUYECKHE BETUUMHBI
OIICHUBAaTh  HWJEW C  TO3WIUHU|(IJIMHA, YyroJ, IUIomaab, OO0BEM, TUIONIAIb
HOBHM3HBI, OPUTHHAIILHOCTU,TIOBEPXHOCTH ), UCIIOJIb3Ysl U3yYCHHBIE (HOPMYITBI

1 MCTOAbI

B

Taxxe TUCHUIUIMHA WMEEeT 3HadeHWe mnpu  (HOpMHpPOBAHMM U  Pa3BUTHH

PO eCCHOHATIBHBIX KOMIETEHITHI:

Buabl 1eITe IbHOCTH

Koa v HanmenoBanue
KOMIIeTeHIINHU

1 TexHudeckoe OOCITY)KMBAaHHE U PEMOHT OCHOBHBIX
y3JI0B 00CTY)KUBAEMOTO 00OPYIOBAHMSI, DICKTPUICCKUX
MallliH,  anmnaparoB, MEXaHHU3MOB H  IPUOOPOB
MTOJIBHYKHOTO COCTaBa

IIK 1.1.

BpIsSBIATH HEUCIPABHOCTH  OCHOBHBIX  Y3JIOB
000pyIOBaHHS W  MEXaHM3MOB  IOJBHXKHOTO
cOCTaBa.

IK 1.2.

[IpoBomuTh JEMOHTaX, MOHTaX, COOPKY U
PEryJIUpPOBKY Y3JI0OB U MEXAHU3MOB IOJBHKHOTO
cOCTaBa.

IIK 1.3.

HpOBO,Z[I/ITB PEMOHT  Y3JIOB, MECXaHU3MOB u
HU3TOTOBJICHHE OTHEIbHBIX JeTajell MNOABHKHOTO
cocCTasna.

2 KoHTponb KadecTBa OTPEMOHTHPOBAHHBIX Y3JIOB
oOcmy)kuBaeMoro  oOOpYyTOBaHUS,  AJIECKTPUUECKUX
MallliH,  anmnaparoB, MEXaHU3MOB H  MPUOOPOB
MOJIBIKHOTO COCTaBa.

IIK 2.1.

Bemonsate pa60Ty Ha CTCHHAAX, HW3MCPUTCIIbHBIX
YCTAaHOBKax Il UCCIICAOBAHUA COCTOSIHUA Y3JI0OB U
MCXaHHU3MOB ITOABHKHOTI'O COCTaBa.

IIK 2.2.

HpOBO}II/ITI) HUCIBbITAHHUA  y3JI0OB MW MECXAaHU3MOB
HNOABHKHOI'O COCTaBa.

IIK 2.3.

O(I)OpMJ'ISITB TCXHUYCCKYIO JOKYMCHTAIUIO u
COCTaBJIATh Jle(l)eKTHYIO BCIOMOCTD.
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74. CTpyKTypa H coaep:kanue 001meo0pa3oBaTe1bHON AU CHHUIIIMHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4e0HOH padoThI

Buja yueOHoii padoThI

Oovem ¢ uacax

MakcuMajbHast 471
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 314
B T.U.

OcHoBHOe coJep:xkaHue 314
BT. 4..

TeopeTudeckoe o0ydeHue 224
PAKTUYECKHUE 3aHSITUS 31
KOHTPOJIbHBIE paOOTHI 12
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COIeP:KaHMe (COepKaAHNE 47
NPHUKJIATHOT0 MOYJISA)

BT. 4..

TeopeTudeckoe o0ydeHue 4
MPAKTUYECKHUE 3aHSITUS 43
caMoCTOsITeIbHAsA padoTa 157
WNuauBuayaabHbIIi POEKT(0a/iem) aa
ITpomexxkyTounasi arrecTainus (IK3aMeH) 6
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2.2. TemaTn4yecKuil IJIaH M coJepP:KaHUE TUCIHIIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO ecCHuOHAIBHO-

HaumeHoBaHue pa3ieioB . O0bem | ®opmupyembie
" Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUYECKHUE 3aHATHUS, IPUKJIATHOMI 4acoB | KOMIETEHIHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coJep/kaHue
Pa3nen 1. IloBTopenHme 19
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1Heap u 3apaum | Conepkanue ydeOHOro Marepuana
MaTeMaTHKHU npu | basoBble 3HaHMS W YMEHHUs MO MaTeMaThKe B MPO(EeCcCHOHATHLHOM M B MOBCEIHEBHOMN
OCBOCHHUH JIESTEITLHOCTH.
CHeNHAJTbHOCTH KomMmOuHupoBanHoe 3aHsTue 1
Tema 1.2Yucna n | Coneprkanue yueOHOTO MaTtepuaa
BbIYMCJICHHS. JleiicTBHUsL HaJ MOJIOKHUTEIFHBIMA W OTPHIIATCIHLHBIMUA YHCIAMH, OOBIKHOBCHHBIMU H
Bripakenus M | JECATHUYHBIMH  Jpo0simu. [leficTBusS co creneHsMH, (OPMYIbl COKPAIIEHHOTO
npeoGpa3oBaHus YMHOYKEHHS. 2
KomOuanpoBaHHOE 3aHATHE OK-01. OK-02
Tema 1.3 T'eomerpusi Ha | [IpodeccuoHAILHO-OPHEHTHPOBAHHOE COJepKaHue (coaep:KaHHe NPHKJIAJTHOTO OK-03’ OK-0 4’
IUIOCKOCTH MOJ1YJIst) OK-OS: OK-06:
I[IpakTH4yeckoe 3aHsATHE OK-07
1. Beruucnenue miomaaei miockux Guryp c TIK 1-2
2. PenieHre mpakTHKO-OpUEHTUPOBAHHBIX 33724 M0 T€OMETPUH Ha MIOCKOCTH
Tema 1.4 IIpouentHble | IIpakTHueckoe 3aHsTHE
BbIYMCJICHUS 3. HaxoxaeHue mpoCcThIX MPOIIEHTOB
4. BerancneHnue mporeHTOB pa3InyHbIMHU CIIOCO0aMu 4
5. BeruucrieHne ClI0KHBIX TPOIICHTOB
6. Pemenue 3aga4 Ha MPOLICHTHI
Tema 1.5 YpaBhenuss u | IIpakruueckoe 3anstue
HEpaBeHCTBA 7. Perienne TMHEMHBIX, KBaJIpaTHBIX, YPAaBHEHUHN 1 HEPABEHCTB
8. Pemenne 1poOHO-TMHEHHBIX, YPABHEHUN 1 HEPABEHCTB 2
Tema 1.6Cucremsnl | Conepkanne ydeOHOr0 MaTeprasa

yPaBHEHUI "

Crioco0Obl pemieHusi cucTeM JIMHeHHbIX ypaBHeHMH. IlomsTtus: marpuna 2x2 u 3x3,
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HEpPaBEHCTB onpeaenutens MaTpulibl. Meton I'aycca. Cuctembl HEMMHENHBIX ypaBHEHUNH. CUCTEMBI
HEPABCHCTB

KomMmOuHnpoBanHoe 3aHsTue

Tema 1.7Bxoanoii | Conepxanue yueGHOro Marepuana

KOHTPOJIb Berunicnenus u npeoOpa3oBaHusl. YpaBHEHUsI U HepaBeHCTBA. 'eoMeTpusi Ha MIIOCKOCTH

KonTponbnas pabota

CamocrosTenbHble paboTh

CocraBneHue 3aqad € MOPEIOCTaBICHUEM 3TaJOHOB OTBETOB: «JleficTBUS Haj JEWCTBUTEIBHBIMUA YHCIIAMUY.
CocraBieHue 3ajad C MPEIOCTABICHUEM HTAJOHOB OTBETOB: «JleWCTBUS Hal  OOBIKHOBEHHBIMU JPOOSIMI.
CocraBienue 3anau «JledcTBUsS HaJ AecATHUHBIMU ApoOsmu». CocTtaBiieHue 3aiad Ha nponopuuioo. CocTaBieHue
3amau  «lIpoctbie mpoueHtb». CocraBnenue 3amady  «CrnoxHble npoueHTb». Coobuenue «IIpubamxEénHble
BbluuciieHus». CocTaBieHUe 3ajjau Ha BeIYMCICHHE IUIolaied miockux ¢uryp. CocraBiieHue 3ajayd Ha JAEHCTBHS CO
crenensimu. Coobmenune «Matpuna 2x2, 3x3, onpeaenurensy. [Ipesenranus «Metoxa ["ayccay. [Ipesenramus «Meron
Kpamepay. [Ipesentanus «I'paduueckuiit METOJ peIIeHus: CUCTEM YpaBHEHUI»

13

Paznen 2 Ilpsimble m
MJIOCKOCTH B
NPOCTPAHCTBE

17

Tema 2.1 OcHoBuble | Conepxkanue y4eOHOro MaTepuana

NOHATHA cTepeomeTpuu. | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHS  (TOYKa, MpsMas, IUIOCKOCTb,
PacnoJioikenue mnpsiMbIX | ipocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpui. Ilepecekaroniecs, mapauieiabHble
U IJIOCKOCTei U CKpemuBaronmecs: mnpsMeie. [Ipu3HaK M CBOWCTBO CKPEIIMBAFOIIUXCS IPSIMBIX.
OCHOBHBIC IPOCTPAHCTBEHHBIC (QUTYPHI.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.2 Copepxkanne y4eOHOro MaTepuana

IMapannenbHocTh [TapannensHple mnpsMas u  1wiockocTe. Ompenenenue. Ilpusnak. CaoiictBa (c
NpsAAMBIX, NOpPAMOM M | 1okazareiabcTBOM). [lapamnensHsle mnockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa (c
IUIOCKOCTH, IVIOCKOCTEeH | J0Ka3arenbcTBOM). Terpasap M ero sjieMeHThl. [lapannenenumnen M €ro 3JI€MEHTHI.
CBoiicTBa NMPOTUBONOJIOKHBIX I'PAHEW M JIuaroHaned napasienenunena. Ilocrpoenue
ceyeHuil. Pemenue 3agay.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 2.3 Coneprkanue yueOHOro MaTepuasa
I[epnenauKyasipHOCTH [lepnennukynspubie mnpsimble. IlapamienbHble TOpsMble, NEPHEHAUKYISPHBIE K
NPSIMBIX, IPSAMOI 1 TIockocTd. [Ipu3HAK MepHeHINKYISIPHOCTH TPSMOW M THIOCKOCTH. J[0Ka3aTelbCTRBO.

IUIOCKOCTH, IIOcKocTel | [lepnennukynsap u  HawioHHas.  [lepnenaukymnspHble  MmiIockocTH.  [Ipu3Hak
NEepIeHIUKYIIpHOCTH TockocTel. JlokazaTenbcTBo.PaccTosiHus B mpocTpaHcTBe

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IK 1-2
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KomOuHMpoBaHHOE 3aHATHE

Tema 2.4 Teopema o Tpex

Copnepxanue yueOHOro MaTepuana

neprneHIuKyJsipax =
Teopema o0 Tpex mnepneHIUKyJsgpax. Jloka3aTenbCTBO. YTOJA MEXAYy MNOpSIMON U 2
IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMHU
KomOuHnpoBanHoe 3aHsTHe
Tema 2.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue MPUKJIATHOIO
IMapaJuienbHble, MOYJIsT)
nepneHAuKYyJIsIpHbIE, [TpakTnueckoe 3aHsaTue
CKpelIUBaIoIuecs 9 . Pemenue 3a1a4 ¢ IpUMEHEHHEM aKCHOM CTEPEOMETPHH 3
npsiMble 10. Pemenue 3a/1a4 Ha MapauieIbHOCTh B IPOCTPAHCTBE
11. Pemenue 3a7a4 Ha MEPIEHIUKYISIPHOCTD B POCTPAHCTBE
Tema 2.6 Pemenne 3agau. | Copepkanue yueOHOro Marepuana
IIpsMble M MI0CKOCTH B | PacmosniokeHHe MPSMBIX M IJIOCKOCTEH B MpocTpaHcTBe. lleprneHauKynspHOCTE U
NPOCTPAHCTBE NapajuIeJIbHOCTb NPSIMBIX U M1ockocTel. CKpemuBaromuecs npsimble
KonTponbnas pabota 2
CamocrosTenbHbIe PadOThI 14
Hoknan «Axcuombl crepeoMerpun». CooOmenue «CrnenctBus akcuoMm crepeomerpuu». CocTaBieHHE 3a1ady
«[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM». PernieHue 3amay Ha TOTOBBIX depTekax. PerieHue 3amady Ha TOTOBBIX
yeprexax. Joxnan «llapannensHoe NpoeKTHpOBaHUE MPH U300paKEHUHM MPOCTPAHCTBEHHBIX Guryp». CoobuieHue
«[TapannenbHOCTh TpsSIMBIX M MUIOCKOCTel». CocraBineHue 3amau «lleprneHauKyaIsspHOCTh MPSAMBIX U IUIOCKOCTEM».
Pemenune 3amau Ha rotoBbix uyeprexax. CocraBineHue 3amau «llepnenaukymnsp ¥ HakJIoHHas». Pemenue 3agau Ha
roroBeIX yeprexax. [Ipesenranus «lleprneHaukynsapHOCTh NpsAMBIX U M1ockocTei». Coobmenne «llapamnenenuneny.
Coobmenne «Terparapy.
Pa3nen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1dexapTtoBbl | Conepxanne ydeOHOTO MaTepuana OK-01, OK-02,
KOOPIAMHATBI B | JlekapToBbl KOOpAMHATHl B MpocTpaHcTBe. [IpocTeiimme 3amauu B KOOpPJMHATAX. OK-03, OK-04,
NPOCTPAHCTBe. PaccrosiHre Mex Iy ABYMsI TOYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 OK-05, OK-06,
Paccrosinue MERILY KomOunmpoBanHoe 3aHsATHE OK-07
ABYMSI TOYKAMH. K 1-2
Koopaunarsl cepeauHbl
oTpe3Ka

Tema 3.2 BexkTtopsl B

CopepxaHue yaeOHOTo MaTepuana
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NPOCTPaHCTBe. BexTops! B mpoctpancTBe. ClI0XKEHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
Yroa mexay BekTopamu. | yncio. Kommiuanapusle BekTopbl. CKalsipHOE NpOU3BEEHHE BEKTOPOB. PasnokeHue
CxansipHoe BEKTOpPa MO TPEM HEKOMIUIaHApHBIM BekTopaM. KoopauHAThl BEKTOpa, CKaIsIpHOE
NMpou3Be/eHNe BEKTOPOB | IPOM3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOPaMHM, YTOJl MEXy NpsSMOn 6
U IUIOCKOCTBIO, YrOJ MEXIYy IJIOCKOCTSAMHU. YpaBHEHUE IUIOCKOCTH. ['eoMeTpuueckuit
CMBICJT OTIPEACIIUTEIS 2X2
KomOuHnpoBanHoe 3aHsTHE
Tema 3.3 Ilpaktuko- | [IpodeccuoHaibHO-OpPUEHTHPOBAHHOE COAep:KaHUe (CoAep:KaHMe TNPHUKJIATHOIO
OpPMEHTHPOBAHHbIE MOYJIsT)
3ajaum Ha | [IpakTnueckoe 3aHsTHe
KOOPAUHATHOM 12.PemieHne  MpakTUKO-OPUEHTUPOBAHHBIX 3anad  "JlekapTOBbl KOOpAMHATHI B 4
ILUIOCKOCTH npocTtpancTae"
13. Pemienue npakTUKO-OpUEHTUPOBAaHHBIX 3a7a4 "KooparHaTHas 10CKOCTh"
14. PemieHne mNpPakTUKO-OPUEHTUPOBAHHBIX 3a1ady "BbluncieHue paccTOSHUM U
ioniaiel Ha miockocTu"
15. PemieHue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "KoymuecTBeHHbIE pacyeThl"”
Tema 3.4 Pemenue 3aaau. | Coneprkanue ydeOHOro Marepuana
Koopaunarel u BekTOpbI | /lekapTOBBI KOOpIMHATHI B HpoCTpaHcTBe. BekTopsl B mpoctpaHcTBe. CllOKeHUE H
BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KommiaHapHble BEKTOpBHI.
CkansipHoe Mpou3Be/IeHNE BEKTOPOB. Pa3noikeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. Ilpocreiimme 3amaun B koopauHatax. KoopanHaTbl BEKTOpa, paccTOsIHHUE
MEXJly TOUKaMH, KOOPJIMHATHI CEpPEIMHBI OTPE3Ka, CKaJIIPHOE MPOU3BEIECHNE BEKTOPOB
B KOOpJMHATax, YroJl MEXJy BEKTOpPaMH, YroJl MeXJIy NpsMON U IUIOCKOCTBIO, YTOJl 2
MEX1y TJIOCKOCTSIMH
KonrponsHas pabora
CamocrosiTesbHast padora 10
Coobmenne «/lekapToBbl KOOpAMHATHI HA TUIOCKOCTHY. Coobtienne «BekTopsl Ha mmockocTuy. Jlokman «BektopHoe
npoctpaHcTBoy. Coobmienne «CkaasipHOe IMpou3BeaeHHE BEKTOpoB». CocTaBieHHe 3aqau «YpaBHEHHE MPIMOIi,
mwiockoctd, chepr». Coobmienune «CrnoxkeHue BeKTopoB». CoobmieHue «Bpruutanue BekTopoB». CoollieHue
«Kommianapusie Bektopb». Coobmenue «[IpaBuno mnapamnenenunena».  CocraBineHue 3anad  «Bektopel B
MIPOCTPAHCTBEY.
Pasznen 4, OcCHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
(pyHKuMH OK-07
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Tema 4.1
Tpuronomerpuyeckue
byHkuun

NPOM3BOJILHOIO yria,

ynciaa. PaguanHas u
rpaaycHasi Mmepa yrJja

CopepxaHne yaeOHOro MaTrepuaa

Pagnannas mepa yrna. IloBopoT ToukuM BOKpYr Hawana koopauHat. OrmpeneneHue
CHUHYyCa, KOCHMHYyCa, TaHI€HCa U KOTaHIeHca. 3HAaKM CHHYCa, KOCHHYCA, TaHI'€HCa U
KOTaHTeHCa 0 YETBEPTAM. 3aBHCHUMOCTh MEXIy CHUHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTaHT'€HCOM OJHOI'0 U TOT'O K€ yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2 OcHoOBHBbIE
TPUTOHOMETPHYECKHE
TOK/1eCTBA.

DopMyJbl NPUBEACHUA

Cojneprkanue yueOHOro maTepuasa

Tpuronomerpuueckue ToxkzaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC YTJIOB OH — O.
DopMyIIbl IPUBEACHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.3 Cunyc,
KOCHHYC, TAHT€HC CYMMBI
U Pa3HOCTH JABYX YIJIOB

Cunyc 71 KOCHHYC
JABOMHOIO yrJa.
®opMyJabl MOJOBHHHOIO
yria

Copepxkanne ydeOHOro Marepuana

Cymma u pasHocth cuHycoB. CymMma M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiHoro  yrina. @opmynbl  [MOJOBMHHOro  yrina. [IpeoOpa3zoBaHus  CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIMH B TMPOU3BEACHUE U TNPOU3BEICHUS B CYMMY.
BeipaxeHue TpuroHoMeTpudeckux (DyHKIMH yepe3 TAHI'€HC MOJIOBUHHOTO apryMEHTa.
ITpeoOpa3zoBanys NPOCTENHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 4.4 ®Oynknum, ux
CBOJNiCTBA. Cnoco0nb1
3a1aHusA PYHKIUH

Copepxkanue ydeOHOro Marepuana

OO6nacTp ompeneneHuss U MHOXECTBO 3HadeHUH ¢yHKuuid. YETHOCTH, HEYETHOCTB,
nepuoanyHoCTh GyHKIMNA. CriocoOb! 3a1aHust PyHKITUN

KOM6I/IHI/IpOBaHHOe 3aHATUC

Tema 4.5
Tpuronomerpuyeckue
(pyHkuum, ux cpoiicrea u
rpaguxku

Copepxkanne y4eOHOro MaTepuana

OOnactp ompeneneHuss U MHOXXECTBO 3HAUEHUM TPUTOHOMETPUYECKUX (DYHKIIMH.
YETrHOCTh, HEUETHOCTD, MEPUOUYHOCTh TPUTOHOMETpUUYECKUX (QyHKuMHA. CBOlcTBa U
rpaduku GyHKIUR y = cOS X, y =sin X, y = tg X, y = ctg X.

Kom0OuHMpoBaHHOE 3aHATHE.

Tema 4.6 IIpakTuueckoe 3aHsTHE

IIpeoOpa3oBanue 16. Cxxatue u pacTskeHue rpa kOB TPUTOHOMETPUYECKHUX (YHKIUH.

rpajguxos 17. IIpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKUX

byHKumi

Tema 4.7 Onucanue | [IpodeccuoHaILHO-OPUEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHMEe TNPHUKJIATHOIO
NPOU3BOACTBEHHBIX MOYJIsT)

npomecco ¢ MnNOMOIbIO

IIpakTHueckoe 3aHsTHE

IK 1-2
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rpagpukoB GpyHKINH

18. Onucanue MpoU3BOJACTBEHHBIX MPOLIECCOB C MOMOIIBIO IPahUKOB PYHKIUI
19. Ucnonws3oBaHWE CBOWCTB TPUTOHOMETPUYECKUX (YHKIHMA B MPOdhecCHOHATBHBIX
3a/1a4ax

Tema 4.8 OOparHble

Copepxanne yaueOHOro Marepuaa

TPUTOHOMETPUYeCKHUe Ob6parnble Tpuronomerpuyeckue Gynkuu. Mx cBolicTBa u rpaduku
pynxuun 1
KomOuHnpoBaHHOE 3aHATHE
Tema 4.9 CopepxaHne yaeOHOT0 MaTrepuaa
Tpuronomerpnyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue
YPaBHEHHS U TPUTOHOMETPUUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
HEpPaBEeHCTBA YpaBHEHHsSI, CBOASAIIMECS K KBaJIpaTHBIM, pEUIacMble pPa3IOKECHHEM Ha MHOXKHUTEIH, 8
ojiHopoHble.IIpocTeiiine TpUroHoMeTpruYeCcKiue HepaBeHCTBA
Kom0OuH1poBaHHOE 3aHATHE.
Tema 4.10 Cucremsl | Conepxkanue ydeOHOTO MaTepuaa
TPUTOHOMETPHYECKHX CucTeMbl IPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHI 1
yYpPaBHeHMit KomOuHMpoBaHHOE 3aHATHE
Tema 4.11 Pemenune | Conepxkanue ydeOHOro Marepuana
3aaa4 ocHOBBI | [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpaKEHUMN. PellleHne TpUroHOMETPUYECKUX
TPUTOHOMETPHH. yYpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOJIb30BAHUEM CBOMCTB (D yHKIIH. 2
Tpuronomerpuyeckune KonrtponsHas padora
byHkuun
CamocrosrenbHas pabora 18
CocraBinenne mojenu TpuroHomerpuueckoro kpyra. Cocrapienue 3amau «I'pagycHas U paguaHHas Mepbl YIJIOBY.
Coobmenne «OmnpeneneHre TpUroHOMeTpuueckux ¢yHkuui». Coolbmenue «CBONCTBA CHHYCa, KOCHHYCa».
CooOmienne «CBoiicTBa TaHreHca, kotanreHca». Cocrasnenue Ta0auibl « Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO
aprymenTay. Tabnauua «@opmyssl npuBeaeHus». Coobienne «DopMyibl cloxeHus U ux cienctsus». CooOuieHne
«®opMynbl  aBoiHOro yria». Coobmenune «@PopMyabl CyMMbl U Pa3HOCTH TPUTOHOMETPUYEKUX (QYHKIHI.
Harmsinnoe nocobue «I'papuk ¢ynkumu y=sinx». HarnsgHoe mocobue «I'padux dyHkimm y=cosx». Harmsmxoe
nocobue «I'paduk dbyakuum y=tg x». Harnmsannoe mocobue «I'paduk pynkmmu y=ctg x». Coobmenne «ApKCUHYC,
apkkocuHyc». CooOmieHne «ApKTaHIeHC, apKKOTaHTeHC». HarmsaHoe mnoco0ue MO peleHHI0 MpOoCTeHIImX
TPUTOHOMETPHUYECKUX ypaBHeHHWH. Harmsgaoe mocobue «IIpeoOpa3oBanne TpapuKOB TPUTOHOMETPUUIECKUX
¢bynkuuity. Ipezentanus «O0paTHbIE TPUTOHOMETPHUUECKUE (PYHKITUI
Paspean S. 8

KoMmmiiekcHbie 4ucia

Tema 5.1 KommiexkcHblie
qyucaa

CopepxaHue yaeOHOro MaTepuana

IToHnsgsTHE KOMIIGKCHOTO YHCIIA. COHpH)KeHHBIe KOMINJICKCHBIC 4YHCJIAa, MOAYJIb U
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apryMeHT  KOMIUIEKCHOro  yucia. @Popma  3amucd  KOMIUIEKCHOIO — YHUCia
(reomeTpuueckasi, TPUrOHOMETpHUECcKas, anredpanyeckas). ApudpmMeTniyeckue 1eHCTBUs
C KOMILJIEKCHBIMU YUCJIAMU

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 5.2IlpumeHenue
KOMILIEKCHBIX YHCeJl

HpaKTI/I‘IeCKOG 3aHATUC

20. IlpymeHeHre KOMIUIEKCHBIX YHCE

21. BeInonHeHue pacyeToB C MOMOIIBIO KOMIUIEKCHBIX YHCEl.

22. BrinonHeHue apupMeTUYECKUX JIEHCTBUS C KOMITJIEKCHBIMU YUCJIaMHU.
23. O3HaKOMIIEHHE C IPUMEPAMHU UCII0JIb30BAHNS KOMIUIEKCHBIX YHCEI

CamocrosiTesibHas padoTa

Coobmenne «KommiekcHele uucnay. Coobuenue «l'eomerpuueckas gopma komisiekcHoro uuciay. CooOuieHue
«Tpuronomerpudeckas popma KoMIIeKCHOTO unciia».Coodmenue «Onepanun Hal KOMITIEKCHBIMH YUCIIAMHE.

Paznen 6. IlpousBoanas
pyuxkuum, ee
NpUMeHeHue

39

Tema 6.1 HonsaTHeE
npou3BogHoiH. PopmyJibl
" npaBuia
Au(ppepeHuupoBaHNA

Copeprxkanue ydeOHOro Marepuana

OnpezneneHue YUCIOBOW IOCIENOBAaTEILHOCTH U CHOCOObl ee 3aaaHus. CBoHcCTBa
YHCIOBBIX IHOcienoBarenbHOcTed.  OmpeneneHue Ipeaesa  IMOCIeA0BaTeIbHOCTH.
Beruucnenue npenenos nocinenoBatensHocTeil. [Ipenen ¢pyHkunn Ha GECKOHEYHOCTH.
IIpenen ¢pyukiuu B Touke. [Ipupamenue aprymenta. Ilpupamenue pynkuuu. 3anauu,
OPUBOJALIME K TOHATHIO Npou3BOAHOH. OmpeneneHue NPOU3BOAHON. AJITOpPUTM
OTBICKaHUS TPOU3BOJHON

KomMmOuHnpoBanHoe 3aHsTHE

Tema 6.2 IlpousBoanbie
CYMMBlI, pa3HoCTH
NPOU3BeEICHNsI, YACTHOI 0

CopepxaHue yaeOHOro MaTepuana

Dopmynsl quddepenunponanus. [Ipasuna nuddepennmpoBanus

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.3 IlpousBoaHbie
TPUTOHOMETPHYECKHX
¢pynxuuii. IlpousBoanasn
CJI0KHOM (PYHKLMH

Conepxanue yq4eOHOro MaTeprasia

Onpenenenue ciaoxHOM ¢yHKkuuu. I[Ipou3BomHAs TPUTOHOMETPUYECKHX (DYHKITHA.
[TpousBoHAas CIIOKHON QYHKIIMH

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.4
I'eomeTrpuuyeckuii cMbICT
NPOHU3BOIHOM

Cogepxanue yaeOHOTO MaTepuana

['eomeTpuueckuii  cMbICT MOPOM3BOAHOM (YHKIUMU — YIrJIoBOW KO3 (UUIHEHT
KacaTeabHOM K Tpaduky (YHKIMHM B TOYKE. YpaBHEHHE KacaTelbHOM K rpaduky
GyHKIMHU. AJTOPUTM COCTaBIIEHUS! YpaBHEHUS KacaTelbHOH K rpaduky GyHkimu y=f(x

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IK 1-2
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KomOuHMpoBaHHOE 3aHATHE

Tema 6.5 ®Ousuveckuii
CMBICJI TPOM3BOJAHOH B
npodeccuoHaJIbHBIX
3ajavax

Copepxanue yaueOHOro Marepuana

®u3nueckuil (MEXaHUUYECKHT) CMBICI TPOU3BOJHON — MIHOBEHHAs! CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

KomOuHupoBanHoe 3anstue

Tema 6.6 Ilousitue o

HpaKTI/I‘IeCKOC 3aHATHUC

24. V3yuyeHHe NOHATUSL U CBOWCTB HENPEPHIBHOW ()YHKIIMH.
25. TlpuMeHeHune anropuTMa penieHus] HepaBeHCTB METOJIOM HHTEPBAJIOB

HeNpepbIBHOCTH
byHkumnm. Meton
HHTEPBAJIOB
Tema 6.7 MOHOTOHHOCTH
pysHkumnm. Toukn
JIKCTpeMyMa

Copeprxkanue ydeOHOro Marepuana

Boszpacranue u yObiBaHue (yHKIIUU, COOTBETCTBUE BO3pacTaHus M yObIBaHUS (PyHKUIUU
3HaKy npou3BOJHOM. [loHATHME MPOM3BOAHON BBICHIETO IMOPAJKA, COOTBETCTBUE 3HAKa
BTOPOIl MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajaud Ha
MaKCUMyM W MHUHUMYM. [loHSATHE acMMOTOTHI, CIOCOOBI MX OMpEAeTeHUs. AJITOPUTM
uccleIoBaHus (PYHKIIMU U MTOCTPOCHHUA ee TpadrKa ¢ MOMOIIbI0 TPOU3BOHON. J[poOHo-
JTUHEHHas QYHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8 UccienoBanue
(ynkuuii 1 mocrpoenue
rpagpuxosn

Coneprxkanue yaeOHOro MaTepuaa

HccnenoBanue pyHKINU U TOCTPOEHUE TPadUKOB.

KomMmOuHnpoBanHoe 3aHsTHE

Tema 6.9 HantoJuaniiee u
HAaUMeEHbIIlee 3HAYCHUSA

GyHkuun

CopepxaHue yaeOHOro MaTepuana

Haxoxnenue HauOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUU q)YHKHHﬁ, MMOCTPOCHHUC
Fpa(bI/IKOB MHOT'OYJICHOB C UCIIOJIb30BAHUECM aIlrnapara MaTeMaTH4YCCKOIro aHajin3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10 Haxoxkaenue

ONTUMAJILHOI'O
pe3yjabTara ¢ IMOMOIIbIO
NPOU3BOJAHOM B

MNPAKTHYIECCKHUX 3aJavdax

IIpodeccnonabHO-OpHEHTHPOBAHHOE CO/ep:KaHHE (COAep:KaHHE NPHUKJIAIHOIO
MOJYJIsT)

IIpakTHueckoe 3aHsTHE

26. W3yunTh MeTOH pEIIeHUs 3aJad 4Yepe3 MOWCK HAuOONbIIEro W HAUMEHBIIETO
3HAYCHU.

27. Beruucienue HauboIbIIero (HAMMEeHbINEr0) epUMETpa.

28. Beruncienne HanOoIbIIeH (HAMMEHBIIIEH ) TUTOTIIATH.

29. Beruucnenue HaubobIero (HAMMEHbIEro) 00bEMa.

30.Pemienue 3aga4 ¢ 5KOHOMUYECKUM COJEPKAHUEM.

31. Pemienue pa3nuyHbIX 3a/1a4 Ha HanOombIIee(HaUMEHbIIIee) 3HAUCHHUE.
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Tema 6.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3apa4. | opmynsl u npaswina auddepenuupoBanus. MccnenoBanue (QyHKIHMI € MOMOILIBIO

IIpousBoanas ¢ynkuum, | npoussoanoil. Hanbomnbiee u HanMeHblee 3Ha4eHUs] QYHKIIUU 2

ee pPMMEHeHne KonTponbnas pabota

CamocrosrenbHas pabora

CoobOmenne «CrocoObl 3amanus ¢yHknuuy. HarmsamHoe mocobue «Buawsl dynkmmity. Coobmienue «O06macTh

OTIpeNieNIeHUs] ¥ MHOXKECTBO 3HaueHud ¢yHkuumm». Coobmenune «Ueérneie n HeuéTHble (QyHKUMU». CocraBieHue

cxembl uccienoBanus ¢yHkiuu. CoobmieHue «Urenue rpaduko ¢yHkumit». Coobmienne «CBoHcTBa (YHKITANY.

Coobmenne  «OOparubie  ¢yHkuum». Coobmenue «Cnoxnas — yaxous». Ilpesentauus — «Yucnossie

nocnenosarenbHocTh. Coobmenue «lIpenen mnocnepoBatensHOCTHY. Coobumenune «lIpousBoanas». Tabnuua 22

«Dopmynsl auddepenuupoBanusy. Coobmenne «llpaBuma BeMucIeHUsT NPou3BOAHBIX». CocraBieHue 3amad

«IIpousBonnas cnoxHoi ¢yHkuun». Coobmenune «Haxoxaenue npousBoAHbix». Coobuenue «KacarenbHas K

rpaduky ¢ynxmuny. CocraBienune mnpukiamHeix 3amad. CooOmienue «lccnemoBanne (QyHKIHH € MOMOIIBIO

npou3BoaHOM». CocTaBieHue NpukiIaaHbx 3af1ay «Haubonbliee 1 HanMeHblee 3HaueHus QyHkuun». CoobuieHue

«Bropas npoussBoaHas». Jlokinan «IIpuMeHeHne nponu3BOIHONY.

Pa3znea 7. 10

IlepBooOpa3nas

byHxkuum, ee

NpUMeHeHHe

Tema 7.1 Coneprkanue y4eOHOro MaTepuana 2

ITepBoobpasHas 3ajaua 0 BOCCTAHOBJICHMM 3aKOHA JBWKEHMS IO H3BECTHOW ckopocTH. [loHsTHe

PyHKIHH. Ilpasuia uHTerpupoBanus. O3HAKOMIIGHHE C TIOHSATHEM HWHTErpaja W IepBOOOpa3sHOW st

HAXOKICHMS byuknun y=f(x). Pemenue 3amay Ha CBsA3b MEPBOOOPA3HOW U €€ MPOU3BOTHOIM,

NepBo00pasHbIX BBIUHCJIEHHE NTEpBOOOPa3HON /i NaHHOW PyHKuMU. Tabnuna hopMyi Uid HaXO0KICHUS OK-01, OK-02,
nepBooOpa3HbIX. M3yueHue npaBuiia BBIYMCICHUS IEPBOOOPA3HOM OK-03, OK-04,
Komb6unupoBaHHoe 3aHsATHE OK-05, OK-06,

OK-07

Tema 7.2 Copepxanue yueOHOro Marepuana 2 K 1-2

HeonpeneseHHbIin "

onpeneennb [TonsiTve HeonpeieIeHHOr0 NHTErpaja
KomOunmpoBanHoe 3aHsATHE

HHTErpaJjbl

Tema 7.3 ILnomaas | Conepikanne ydeOHOTO MaTeprasa

KPHMBOJIMHEIHOI 3amaum, MPUBOSIINE K TIOHATHIO OMPEISIIEHHOTO HHTErpaia — O BRIYMCICHHH TUTOIIA M

Tpaneuuu. @®opmyaa | KpUBOJIMHEHHOW Tpameuuu, O TNepeMeleHuH Touku. IlloHsATHe ompenenéHHOro 2

Herorona — Jleitoanna uHTerpasna.  'eomerpuueckuii u (u3MUeckuil CMBICI ONpeAeNeHHOr0 HHTerpaia.
®opmyna Hetorona— Jleiibania
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KomOuHMpoBaHHOE 3aHATHE

Tema 7.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue TMPHUKJIATHOIO
OnpenesieHHbII MOLYJIs1)
HHTErpaJj B 'KU3HHU [TpakTnueckoe 3aHsaTue
= 2

32. IIpumenenue popmynsl Hetotona — JleliOanna

33. Pemnienue 3a1a4 Ha NpUMEHEHUE UHTErpaia
Tema 7.5 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue 3apad. | IlepoobOpasnas pynkiun. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee npumenenue
IlepBooOpa3znas KoHnTtposbHas padota 2
pyuxkuum, ee
NpUMeHeHHe
CamocrosTenbHas paboTa 5
[Ipezentranms «Uuterpan». Coobmienne «Bwruncnenue wunterpaiony. Coobmenue «Ilmomans KpUBOJIUHEHMHON
tpaneuun». Coobmenue «lIpumenenne nuterpana B pusnke u TexHuke». CocTaBieHne MPUKIAIHBIX 3a7ad.
Pa3nea 8. 43
MHOrorpaHHUKH M TeJja
BpalllecHUs
Tema 8.1 Bepumnbl, | Copepikanue yueOHOro Marepuana
pedpa, rpanu | [lonsatue MHororpaHHuka. Ero sinemeHThl: BepuinHbl, peOpa, rpanu. JluaroHais.
MHOTOTPAHHUKA CeueHue. Bolllykiible 1 HEBBIITYKJIbIE MHOTOIPaHHHUKHU

KomMmOuHnpoBanHoe 3aHsTHE 2
Tema 8.2[1pusma, ee | ComepikaHue yueOHOro MaTrepuana
cocraBJsiomme, ceyenne. | [lonstue nmpusmel. Ee ocHoBaHus u OokoBble TpaHu. Beicora mpusmsbl. Ilpsmas u OK-01, OK-02,
IIpssimass um npaBuwibHAasA | HakioHHadg npusma. [IpaBunbHas npusma. Ee ceuenue OK-03, OK-04,
NPU3MbI KomMmOuHnpoBanHoe 3aHsTHE 2 OK-05, OK-06,
Tema 8.3 CopepxaHue yaeOHOT0o MaTepuana OK-07
HHapajutenenunen, KyO. | [lapannenenumnen, cBoiCTBa MPSAMOYTOJIBLHOTO Mapaenenumena, kyo. Ceuenue kyoa, K 1-2
Ceuenne Ky0a, | mapayurenenumneia
napaJjjesjenumnena KomOuHMpOBaHHOE 3aHATHE 2
Tema 8.4 Ilmpamuna, ee | Conepxkanue ydeOHOTO MaTepuaa
cocrasjsomue, ceyenne. | [lupamuna u ee snementol. Ceuenne nupamunbl. [IpaBunbHas nupamuaa. YcedeHHas
I[IpaBuiabHasgs nupammaa. | mupaMuIa
Yceyennass nupamujaa 4

KomMmOnHMpoBaHHOE 3aHsTHE

Tema 8.5

BokoBas " MOJIHAA

Copnepkanne y4eOHOro MaTeprana

[Tnomans GOKOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHIBI
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MMOBEPXHOCTH NMPU3MbI,
NMUpaMHUabl

KomOuHmpoBaHHoe 3aHATHE

Tema 8.6 Cummerpusi B
KyOe, mapasienenumnene,
npu3mMe, NUpamMmje

Conepkanue yqaeOHOro MaTepraia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, MpsAMOH, I1uiockocTH. Cummerpuss B KyoOe,
napajuiejenumnese, npusmMe, NupaMmmie

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.7 IIpumeps!
CUMMeTpuii B npodeccun

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE coOJep:KaHUe (CoAep:KaHNe NPHUKJIATHOTO
MO/J1YJIfA)

HpaKTI/I‘IeCKOC 3aHATHUC

34. CummMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

35. Peuienue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "' CeueHus npu3msl"

36. PemieHue npakTHKO-OpUEHTUPOBAHHBIX 3a7au. "Ilnomann noBepXxHocTy Npu3Mbl"
37. PeuieHue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "CeueHus nupamubl"

38. Pemenne npakTUKO-OpUEHTUPOBAaHHBIX 3a1a4 "[1011aa1 mnoBepXHOCTH NUpaMuab!"
39. Pemenue mpakTHKO-OPHEHTUPOBaHHBIX 3amad  "[lnomamm  moBepxHOCTH
MHOTOT'PAaHHUKOB'".

Tema 8.8 IlpaBuibHbIe
MHOTOTPAHHHKH, ux
CBOlicTBa

IIpakTHueckoe 3aHsTHe

40. PaccMOTpeTh CBOMCTBA MPAaBUIBLHBIX MHOTOTPAHHUKOB

Tema 8.9 Huaunap, ero
cocrapisiromme. Ceuenue
HUJIHHAPA

Copepkanne ydeOHOro Matepuana

[Mwiuuap u ero snemeHThl. CeyeHHe LMIMHApPA (MapajjieIbHOE OCHOBAHUIO U OCH).
Paseeprka mwimHIpa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.10 Konyc, ero
COCTABJISIOIIHE.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHHe NPHUKJIATHOTO
MO/YJIfA)

KOHYC " €ro 3JICMCHTLI.

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 8.11 VYcedeHHBIH
KOHYC. Ceuenue
YCe4EeHHOr0 KOHYca

CopepxaHre yaeOHOro MaTepuana

Yceuennslil konyc. Ero obpa3sytonias u BbicoTa.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.12 Ceuenue
KOHYcCa

IIpojeccrnoHa/IbLHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHHe INPHUKJIATHOIO
MOYJIsT)

Ceuenne koHyca (mapayielbHOE OCHOBAHHMIO W TPOXOASIIEE 4Yepe3 BEpIIHUHY),
KoHH4eckue ceueHus. Pa3Beprka konyca. CeueHue yCce4eHHOro KOHyca

KomOuHMpOBaHHOE 3aHATHE
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Tema 8.131Hap u cdepa,
UX CeYeHHUs

CopepxaHne yaeOHOro MaTrepuaa

[Tap u cdhepa. Bzanmnaoe pacniosioxenue chepsl 1 miaockocTr. CedeHue mapa, chepbl

KomMmOuHnpoBanHoe 3aHsTHe 2
Tema 8.14Ilonsitme 006 | Conepxkanue yueOHOTO MaTepuaa
o0beme Teaa. | [Tousitue 06 o6veme tena. OOveM Kyda U MpsSMOYTOIbHOTO Mmapaienenumneaa. O0bem
OTHowIEeHHNE 00beMOB | ipu3Mbl ¥ IIIKMHApa. OTHOIIEHHE 00BEMOB MOJO0OHBIX Tel. ['€OMETpUUECKHI CMBICT 4
NMOJA00HBIX TeJ onpeieauTeNs 3-ro nopsiaKa
KomOuHupoBanHoe 3aHsTHe
Tema 8.1500bembl  u | Conepskanue ydeOHOTO MaTepuaa
TLIoIan!  HOBEPXHOCTEN | 5 onpr nupamuas! 1 KoHyca. O6beM mmapa. [1I0maam TOBepXHOCTEH Te 4
red KomMmOuHupoBanHoe 3anstue
Tema 8.16KomOunamum | IIpaktuueckoe 3ansarue
MHOIOrpaHHUKOB H TeJ | 41, HaxoxaeHue Tuiomnaaei 1 00bMOB KOMOWHAIIMK MHOTOTPAHHUKOB
BpaleHus 42. HaxoxxaeHue miomaaei 1 00bEMOB KOMOMHAITUHN TEJ BpaIllEHUS. 3
43. HaxoxaeHue rmiomaaei 1 00bEMOB KOMOWHAITNI T€OMETPUICCKHX Tell
Tema 8.17 IIpakTyeckoe 3aHsaTue
I'eomeTpuueckue 44. Viconb3oBaHHME KOMOMHAIIMM MHOTOTPAHHMKOB M TE€J BpAIICHUS B MPAKTHKO-
KOMOUHAIIUH HA | OPUEHTUPOBAHHBIX 3a7a9ax 1
NMPaKTHKeE
Tema 8.18Pemenne | Conepxanue yueOHOTO MaTepHaia
3aga4. Muororpanauku | O6beMBbI U TUIONIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHus
U TesIa BpalleHusl KonrponbHas pabora 2
CamocrosiTenbHas paboTa
[Ipezentranus «Muororpanauku». HarnsgHoe mocobue «Pa3Béprka mHororpanHukay. CooOmenne «lIpuzmay.
CoobOmenne «Ceuenus npusMbly. Jloxman «[lapamnenenunensi». Coobuienue «bokoBas U MoOJHas MOBEPXHOCTH
npu3Mbl». CooOuienne «O0bEM mpusmbl». CocTaBleHHE 33/a4 Ha BBIYMCIEHUE IO MOBEPXHOCTU IMPHU3MBI.
CocraBneHue 3aad Ha BblYHcIeHHE oObema mpu3Mmbl. Coobmenue «Bunmbl mupamum». Coobmienue «CedeHust
nupamub». Coobuienue «Yceu€HHas nupamugay. Cocrapinenue 3aaady «O0béM nupamuasl». CocTaBieHHe 3a1ady 22
«[Mupamupaay. Ilpesentanus «MHOTOrpaHHUKH B kH3HU U B mpupojae». Coobmenue «{umuamp». CoobuieHue
«Konyc». Coobmienne «Yceu€HHbi KoHYc». CocTaBieHue 3amad ¢ nmpodeccruoHalbHON. HanpaBieHHOCThIO «Tema
BpateHusy. [Ipesenranus «CuMMeTpusi B IPUPOJIE, apXUTEKType, TeXHHKE, B ObITYy».Coolmienne «Tena BparieHus B
Hamel xu3Hn». CocTaBiIeHUE TPUKIIATHBIX 3a71a4.
Pasznen 9. Crenmenm n 20 OK-01, OK-02,
KOPHH. Crenennas OK-03, OK-04,
dyHkIUS OK-05, OK-06,
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Tema 9.1 Crenennas

CopepxaHne yaeOHOro MaTrepuaa

OK-07

¢byHkuusi, ee cBOCTBA [ToHATHE KOpHS N-OH CTENEeHH W3 JeHCTBUTENbHOTO umcia. DyHkummm y = VX wux 1K 1-2
cBoricTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU
Komb6unupoBanHoe 3aHsatue 4
Tema 9.2 CopepxaHue yaeOHOro MaTrepuaa
IIpeoOpa3oBanue IIpeoOpa3zoBanre HpparmOHAIBHBIX BBIPAKCHUN
BBIpaKeHUH ¢ KOpHAMH | KoMOMHUpPOBAaHHOE 3aHSTHE 4
N-o0il cTeneHun
Tema 9.3 CaoiicrBa | Conepxanue y4eOHOTO MaTepuaia
CTeNeHu ¢ | [lonsiTue creneHu ¢ panroHaIbHBIM Noka3aTesneM. CteneHHble QYHKIUU, UX CBOMCTBA U
PALMOHAJIBHBIM U | rpaduku
AeHCTBUTEJIbHBIM KombOunnpoBanHoe 3aHsaTHE 4
NMOKA3aTeJISAMH
Tema 94 Pemenne | Conepkanue yueOHOro MaTepuaia
HPPalUOHAIBHBIX PaBHOCWIBHOCT MppalMOHAIBHBIX YPAaBHEHMM M HEPaBEHCTB. MeETOAbl MX pELICHUS.
YPaBHEeHHUI1 U | Perienue uppannoHanbHbIX YPAaBHEHUI U HEPABEHCTB
HEPABEHCTB Komb6unupoBanHoe 3aHsATHE 6
Tema 9.5 Crenenn u | CopepikaHue yueOHOro Marepuana
KOpPHHU. Crenennas | OnpeneneHue CcTeneHHOH ¢QyHKIuH. lcnonb3oBaHMe ee CBOWCTB MpH  PEIICHHU
GyHkuus YPAaBHEHUI U HEPABEHCTB 2
KonTponbHas pabota
CamocrosrenbHas pabora
Coobmenne «Crenennas ¢pynkuus». Coobmenne «JleiictBusi ¢ kopasimuy». CocraBnenue 3ananuii «IIpeodpazoBanue
UppalMoHaNbHBIX  BblpakeHuily. CooOmenne «MppaunoHanbHble  ypaBHeHMs». CocTaBieHMe 3agady ¢ 9
MIPEAOCTABICHUEM JTAJIOHOB OTBETOB «PelleHHe pas3MYHbIX HPPAlMOHAIBHBIX YypaBHEeHMU». J[loknan «Twumsl
UppalMoHaNbHBIX ypaBHeHUI». [Ipesentanus «CpoiictBa crenmeHu». CooOuienue «/leiicTBus co cTeneHsMn».
CocraBnenue 3a/1a4 ¢ MpeI0CTaBICHUEM YTATOHOB OTBETOB «IIpeobpa3oBaHue CTENEHHBIX BRIPAKCHHIN.
Paznen 10. 18
g;’:z;ﬁ“"“a” OK-01, OK-02,
OK-03, OK-04,
Tema 10.1 Copneprkanne ydeOHOro MaTeprasa OK-0 5’ OK-06
IToka3aTebHas CreneHb ¢  TPOW3BOJBHBIM  JICUCTBUTENBHBIM  ToKazareneM.  OmpeneneHue OI’(-07 '
¢pyHkums, ee cBoiicTBa NoKa3aTeJabHONH (QYHKIMH, €€ CBOHCTBA M TpaduK. 3HAKOMCTBO C IPUMEHEHUEM K 1-2
nokasarenbHOM (QyHKuMU. PemieHue mnoka3zaTenbHBIX ypaBHEHUH (YyHKIHOHAIBHO-
rpaduuecKuM METOIOM 4
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KomOuHMpoBaHHOE 3aHATHE

Tema 10.2 Pemenme | I[IpakTuueckoe 3anstue
MOKa3aTeJbHbIX 45. Penienue nmpocTelIMuX MOKa3aTeNIbHbIX YPaBHEHUN
YPaBHeHUil U | 46. Pemienue noka3areybHbIX YPaBHEHUH METOJOM BBEACHUS HOBOUM MIEPEMEHHOM
HEpPaBeHCTB 47. PerieHne nokasareiabHbIX YPAaBHEHUH METOJIOM Pa3JIOKEHUSI HA MHOXKHUTEIN 8
48. PemieHue nokasaTeinbHbIX YPAaBHEHUI METOIOM ITOUWJIEHHOTO JEICHUS
49. Penienue nokasareibHbIX YPaBHEHUH METOJIOM IPYIIIIUPOBKHU
50. Pemenue nokasatenbHBIX YpaBHEHUH (PYHKITMOHATBHO-TPA(PUIECKUM METOIOM.
51.Pemienne npocTeimx noka3areabHbIX HEPABEHCTB
52. PenieHue nokasaTeslbHbIX HEPABEHCTB
Tema 10.3 Cucremsl | Conepikanue ydeOHOro Marepuana
NMOKa3aTeJbHbIX Pemenne cuctem nokasaTelbHbIX ypaBHEHUN
YPaBHeHUil KomMmOuHupoBanHoe 3aHstue 4
Tema 104 Pemenune | Conepxkanue ydeOHOro Marepuana
3aga4. IloxasarenbHas | Pemienue mokasareiabHBIX YpaBHEHHI METOJOM ypaBHHMBAaHHMs TOKa3aTelled U METOJIOM
pynxuus BBEJICHMS HOBOW IIEpEMEHHOM. Penienne nokasareibHbIX HEPAaBEHCTB
KoHnTtposbHas pabota 2
CamocrosTenbHas padboTa
CooOmenne «IlokazarenvHass Qynkuus». Coobmenue «llokazatenbubie ypaBHeHus». Coobmenue «Tumbl 3
MIOKA3aTeIbHBIX YPABHEHUI.
Pa3zpea 11. Jlorapugmni. 30
Jlorapudpmuueckas
GyHKuus
Tema 11.1 Jlorapudm | Conepxkanue ydeOHOTO MaTepuaa
yuciaa. [decaruunblii M | Jlorapudm yucna. JlecaTuuHbIi 1 HATYpaIBHBIN JOTapU(GMBI, YHUCTIO €
HATypaJbHbII KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Jorapugmsl, YHCJIO € 4 OK-03, OK-04,
Tema 11.2 CgoiicrBa | Conepkanue ydeOHOTO MaTepuaa OK-05, OK-06,
Jorapudpmos. Omnepaums | CoiicTBa jorapudmon. Oneparus gorapuMUpPOBaAHUS. OK-07
Jorapu¢mupoBanus KomOuHMpOBaHHOE 3aHATHE 6 TK 1-2
Tema 11.3 Copneprkanne ydeOHOro MaTeprasa
Jlorapudmunyeckasn Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
(pynkuus, ee cBolicTBa Komb6uHnpoBanHoe 3aHsaTHE 2

Tema 11.4Pemienue

Cogepxanue yaeOHOT0O MaTepuana

33




JorapupmMuyecKkux [TousiTue norapupmudeckoro ypaBHeHus. Onepanusi MOTeHUUPOBaHHUs. Tpu OCHOBHBIX
YPaBHeHHUii M | METO/1a PELIeHUs JTOrapu(PMUUECKIX YPAaBHEHUI: (PYHKIIMOHAIBHO-TpaUUECKUil, METON
HEpPaBeHCTB NOTEHIIMPOBAHUS, METOJl BBEACHUS HOBOM mepemenHHou. Jlorapudmuyeckue
HEpaBEHCTBA 10
KomOuHupoBanHoe 3aHsTHe
Tema 11.5Cucremsi | Conepxanue yaueOHOro Marepuaa
Jorapupmuyeckux ANTOPUTM peEUIeHUS CHCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapupMHUUECKUX
YPaBHEHUi ypaBHEHU U HEPABEHCTB
KomOuHnpoBanHoe 3aHsTHe 4
Tema 11.6 Jlorapudmsbl B | [IpodeccuonaibHO-OPUEHTHPOBAHHOE COAep:KaHHUe (CoAep:KaHMe TNPHKJIATHOTO
npupo/Je U TeXHUKe MOJYJIsT)
IIpakTHueckoe 3aHsTHe
53. Ilpumenenue norapudma 2
54. Uzyuenne nonstus "Jlorapudpmuyeckas cnupais"
Tema 11.7Pemenne | Coneprkanue yueOHOro MaTepuasia
3ajad. Jlorapugmsl. | Jlorapupmuueckas ¢pynkuus. Pemenne npoctedmmx gorapuMUUecKuX ypaBHEHHHA
Jlorapumuueckasn KoHTposbHas padota 2
byHkuus
CamocrosrenbHas pabora
Coobmenue«lorapudmuueckas Gpyukmus». [Ipesentanus «Jlorapudmery. Coobiienne «/lecaTuunbiii M1 HaTypaaIbHbI 5
norapudpmsel». Coobmenue «Jlorapupmuueckue ypaBHeHHs». CoobuieHne «CrnocoObl peieHus JorapupMuuecKux
ypaBHeHui». [Ipesenranus «IpumeHenue sorapudmony.
Paznen 12. 6
MHo:xecTBa. JJIEeMEHTHI
Teopuu rpagos
Tema 12.1MHo:xecTBa Conepxkanue yaeOHOro MaTepuaia
ITonsitue MHOXecTBa. IlonMHOkecTBO. Oniepaniiv ¢ MHOKECTBAMU
KoMmOnHMpoOBaHHOE 3aHSTHE 2
Tema 12.2 I'padni IIpakTrueckoe 3aHsaTHE
55.13yuenue nouarusa rpada
56.Paccmorpers kinaccudukammio rpados. Ces3Hbld Tpad, AepeBo, HMKI Tpad Ha 2
MJIOCKOCTH
Tema 12.3 MHuo:xectBa u | [IpodeccHoHAILHO-OPDHEHTHPOBAHHOE COepPKaHUE (COoAep/KaHHMe INPHKJIAJIHOIO
I'padsr MOAYJIs)
ITpakTuyeckas pabora 2
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57. Pelienue NpuKIAIHbIX 3a/1a4 [0 TEME MHOKECTBA
58. Pemenue 3a1a4 Ha MpuMeHEHHE rpadoB

CamocrosrenbHas padora

CoobOmenne «MuoxectBo. I[lommuHoxecTBO». IIpeseHTtamuss «OnucaHue peanbHBIX CUTYallMd C ITOMOIIBIO 5
MHOXecTB». Coobmienue «I'pade». Ilpezentanus «[Ipumenenue rpagdoy». CocTaBieHUe MPUKIAIHBIX 3a7a4.
Pazgea 13. DieMeHTHI 26
KOMOUHATOPHKH,
CTATHCTUKH W TEOPUH
BEePOATHOCTEM
Tema 13.10cHoBHBIe | Conepkanne ydeOHOro Marepuana
NOHATHS [lepecTaHOBKH, pa3MellIeHUs, COUYCTAHHUS.
KOMOUHATOPUKH 6
KombOunnpoBanHoe 3aHsTuHe.
Tema 13.2 Co6biTHe, | Conepxanue ydeOHOTO MaTepuaa
BEPOATHOCTL  COObITHSA. | COBMECTHBIE W HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CnoxeHue M YyMHOKeHHe | YCIOBHAasE BEpPOATHOCTb. 3aBHUCHUMBIE W HE3aBUCUMBIE COObITHUA. TeopeMbl O
BEpPOSATHOCTEH BEPOSATHOCTH IIPOU3BEACHUS COOBITHI.
6
Komb6uHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 13.3BepositHocTh B | [IpodheccnoHaibHO-OPHMEHTUPOBAHHOE coJep:KaHue (coAep:KaHue NPUKJIATHOTO OK-03: OK-04,
npo¢ecCHOHANBHBIX MOYJIsT) OK-05, OK-06,
3agaqyax ITpakTHueckoe 3aHiITHE OK-07
59. OneHka BepOSATHOCTH COOBITHS K 1-2
60. HaxoxneHnue moJiHoN BepOSITHOCTA COOBITHIM 2
Tema  13.4Quckpernasi | CopepikaHue yueOHOro Marepuana
ciaydailHas  BeJIMYMHA, | Buabl cnyuaiineix BennuuH. OmnpeneneHue AUCKPETHOM ciaydailHON BeJWYUHBI. 3aKOH
3aKOH ee pacipelesieHus | pacupe/ieleHus TUCKPETHOM CilydyailHOM BennurHbl. Ee yncioBble XapakTepUCTUKH
KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 13.53apauun | Cogeprxanue yaeOHOTO MaTrepuaia
MaTeMaTH4YeCKOu Bapuauvonnsiii  psn.  Ilonmuron 4wactor u  rucrorpamma.  CTaTUCTHYECKHUE
CTATUCTUKH XapaKTEPUCTHUKU psiJia HAOII0JaeMbIX TaHHBIX
KomOuHMpOBaHHOE 3aHATHE 4

Tema 13.6 CocraBieHnue
TabJMI W JAUarpaMMm Ha
NpaKkTHKe

IIpogeccnoHa/IbLHO-OPHMEHTUPOBAHHOE COJep:KaHUe (CoAep:KaHUe INPHUKJIATHOIO
MOYJIsT)

IIpakTHueckoe 3aHsTHE

61.BpIuncienre OCHOBHBIX XapaKTEPUCTUK B MATEMAaTUYECKON CTaTHCTUKE
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62.IlepBuuyHas 00pabOTKa CTATUCTUYECKHUX JAHHBIX
63. I'paduueckoe mpeACTaBICHUE TaHHBIX
64. HaxoxxneHue cpelHUX XapaKTEepUCTUK

Tema 13.7 Pemenune | Conepxanue yueOHOTO MaTepuaa

3ajad. JiIeMeHThI | DneMeHTl KoMOMHAaTOpuKu. CoOBITHE, BEpOATHOCTh COObITHA. CloXeHue |
KOMOMHATOPHUKH, YMHOKEHHE BEPOSITHOCTEU
CTAaTHCTHKH H  Teopuu | KoHrpoabHas pabora 2
BEPOSATHOCTEM
CamocrositenbHas paboTa 19
Coobmenne «Kombunatopukay. CooOuienune «@Pakropuan». CocraBienue 3agau «Pasmemenus». CocraBieHue
3amau  «llepectanoBku». CocraBnenue 3anau «Coueranusi». Ilpesentauus «KoMOuHATOpHBIE COEIUHEHUS.
CocraBnenue 3anay «bunom HproToHay. CooOuienne «CoiictBa OuHOMHaNbHBIX K03 duiuentosy. CoobuieHue
«TpeyronpHuk Ilackansa». Coobmenune «Knaccuueckas BeposTHOCTh». CocraBieHue 3agad  «CrioxeHue
BeposiTHOCTe». CocraBieHue 3ajgady «YMHOKeHHe BeposTHocTei». CocraBieHHe NPUKIAAHBIX 3ajnad. Jlokman
«Marematndeckast cratuctukay. CoobOmenne«Crnocoosl oroopay. Coobmenne «OO0paboTKa CTATUCTHYSCKUX
naHHpix». [Ipesenranmus «I'paduyeckoe npeACTaBICHUE CTAaTUCTUUECKUX JAaHHbIX». CoobOmenue «llonuron.
I'ucrorpamma.CocraBienue 3a/1a4 ¢ npoeccnoHalbHOM HallpaBIEHHOCTBIO.
Pasznen 14. YpaBHenus un 24
HEPAaBEHCTBA
Tema 14.1 Conepkanne yaeOHOro MaTepuaa
PaBHoCHIBHOCTH PaBHOCWIIBHOCTH ypaBHeHu#l. OmpeneneHns. OCHOBHBIE TEOPEMBI PaBHOCHIBHBIX
YPaBHEHHI1. Mertoabl | nepexo/ilax B ypaBHEHHUSX. MeToAbl pelIeHUs ypaBHEHUM: MEpexoa OT pPaBEHCTBA
peleHust (GYyHKLIUH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMH, METOJ] pa3io)KeHUs Ha 4
MHOKUTEIM, METOJ BBEICHUS HOBOW IMEpeMEHHOW, (PYHKIHMOHAIbHO-TpaduyecKuil
METOJ
KomMmOuHnpoBanHoe 3aHsTHE
Tema 14.2 | Conep:xanue yueOHOro MaTepHuasa
PaBHOCHIIBHOCTD MeToapl pemieHHs HEpPaBEHCTB: MEpexXo]l OT CpaBHEHUS 3HaueHuM (QyHKIUN K
HEPaBeHCTB. Mertoabl | CpaBHEHHIO 3HAYCHMH apryMEHTOB JJs MOHOTOHHBIX (YHKLUH, METOJ| MHTEpPBaJOB, OK-01, OK-02,
peuleHust ¢dbyHK1MOHaNbHO-Tpaduyeckuit meron. ['paduueckuit MeToq penieHns: HepaBeHCTB OK-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE 2 OK-05, OK-06,
Tema 14.3 YpaBuenusi u | Copepkanue yueOHOro Marepuana OK-07
HepaBeHCTBa ¢ moayJeM | Onpenenenue moayis. Packpeite Monyns no onpenenenuto. [Ipocreitmne ypaBHeHUS IIK 1-2
Y HEpaBeHCTBa ¢ MoayJieM. [IpuMeHeHre paBHOCWIIBHBIX MEPEXOJO0B B ONPEECIECHHBIX
TUTAaX YPaBHEHUN U HEPABEHCTB C MOAYJIEM 4
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KomOuHMpoBaHHOE 3aHATHE

Tema 14.4 YpaBHeHusi u

Copepxanue yaueOHOro Marepuana

HepaBeHCTBa ¢ | 3nakomcTBO ¢ mapamerpoM. [Ipocreiinne ypaBHEHUs 1 HEPABEHCTBA C MAPAMETPOM
napaMeTpamMu KomOuHnpoBaHHOE 3aHATHE 4
Tema 14.5 CocraBiaenue | [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE coOjlep:KaHue (co/ep:KaHHe MPHUKJIATHOIO
U peleHue | MOXYJIs)
npogecCHOHAIBHBIX ITpakTuyeckue 3aHATHS
3ajpa4 ¢ NOMOUIBIO | 65. Pernienne TEeKCTOBBIX 334 IPOPECCHOHATBHOTO COACPIKAHUS 6
YPaBHEHHH 66. Perienne TeKCTOBBIX 33a4 IPOPECCHOHATIBHOIO COAEPIKAHUS
67. PemieHue TEKCTOBBIX 3a/1a4 MPOPECCUOHATBHOIO COJIEPKaHuUs
68. Penienne TeKCTOBBIX 33a4 IPOPECCUOHATBHOIO COIEPIKAHUS
69. Penrenne TeKCTOBBIX 33724 IPOPECCHOHATBHOTO COICPIKAHMUS
70. Penienue TeKCTOBBIX 3aJa4 IPOPECCUOHATBHOIO COIEPIKAHUS
Tema 14.6 Pemenmne | IIpakrrueckoe 3ansarue
3a1a4. YpaBHeHuss H | 71. [IpuMeHeHune oOMMX METOIOB PEIICHUH ypaBHEHUN
HEpPaBEeHCTBA 72. Perienue ypaBHeHUi ¢ MoysieM
73. PelieHue HEpaBEHCTBA C MOAYJIEM 4
74. PerieHne ypaBHEHUI ¥ HEPAaBEHCTB € MapaMeTpaMu
CamocrosiTenbHas paboTa 7
Coobmienne «Moaynp neiictButensHOro uuciay. Coolmenue «O01ume MeToibl pelieHus ypaBHeHui». CocTtaBieHue
3amau «YpaBHeHHs ¢ mapamerpammy». CooOmeHue «YpaBHEHUs ¢ Moxyiaem». CocTaBleHHE TEKCTOBBIX 3a/ad.
CocraBieHHe TEKCTOBBIX MPUKJIAAHBIX 3a/1a4.
Bcero: 314
CamocrosiTesbHBIC 157
padoThI
MakcumajbHasi 471
IIpomexyTounas 6
arrecrauus (JK3amMeH)
HTroro 477
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3. YcaoBus peaju3ainuy NporpaMMbl 001eo0pa3oBaTe IbHOM JUCIUNJIMHBI

3.1. lnsa peanu3anu NPOrpaMMbl JUCHUILIHHBI JOJKHBI ObITh MPEIyCMOTPEHbI CJIeAYIOIIHe
cnenuajJbHble MOMEIeHHsT:

Peanu3arus mporpaMMbl JUCHHUILTAHBI TPEOYeT HAMMYUS y4eOHOrO KaOMHETa MAaTEeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJIOYHBIE MECTA M0 KOJMYECTBY O0YJArOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMITJIEKT y4eOHO-HATJISIHBIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHATIOB;

- 3aJIaHUA I KOHTPOJIBHBIX padoT;

- po(heCCHOHAITLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIBHBIA KOMIIBIOTEP C JIMIICH3MOHHBIM IMPOTPAMMHBIM 00CCIICUCHHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

1. JIns peanuzanuu nporpaMMmbl OMOIUMOTEYHBIH (OHI 00pa30BaTENbHON OpraHU3aluM JIOJHKEH
UMETh TICYaTHBIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE ¥ HWH(POPMALMOHHBIE PECYpPCHI,
PEKOMEH/IOBAaHHBIE NJISl KCIIOJIb30BaHUS B 00pa30BaTEeIbHOM IIpOLIECCe, HE CTaplle MATH JET C
MOMEHTA U3/IaHusl.

2. Pexomennyembie MeyaTHbIE U3JIaHUS no peanuzanuu
0011e00pa30BaTEIbHOUTUCIUIUIMHBINPEICTABIEHBI B~ METOJIMYECKHX  PEKOMEHJAUUAX IO
OpraHu3aly 00yueHHUs.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbLHON N CHUIITUHBI

KoHTpoJIbM OlleHKAa PEe3yJIbTaTOB OCBOCHHUS O0IIe00pa30BaTEIBHON TUCIMIUIMHBI PAaCKPBIBAIOTCS

uepe3 AUCHUIINIMHAPHBIC

pe3yJIbTaThl,

HaITpaBJICHHBIC Ha

dhopmupoBanue

o0mmx

npoeCCHOHATBHBIX KOMIETEHIIUH 10 pa3/iesaM U TeMaM COep)KaHus ydeOHOro MaTepHara.

)51

Oo6masi/mpogeccuoHanbHAS Paznen/Tema THun oeHoYHbIX
KOMIIETEHIIHS MeponpusiTUs

OK 01. Beibupats criocoOb1 P1, Tema 1.1, 1.2, 1.3 [M-o/c, 1.4, 1.5, TecTupoBanue
pelieHus 3a1aq 1.6 YcTHBIN onpoc
npodeCcCuOHAITBHON P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MareMaTu4yecKuii
JIeITSIbHOCTHU 2.6 JHUKTAHT
MPUMEHUTETBHO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
K Pa3JMYHbIM KOHTEKCTaM P 4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | caMocTOSITEIIbHAS

I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora

PS5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yibTatoB

M-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11
P7, Temn 7.1,72,7.3,7.4,7.5,7.6,7.7

IPAKTHYECKUX padoT
3amura TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 SK3aMeHaIIMOHHBIX
P12, Temsr 12.1, 12.2, 12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6
OK 02. Mcnoab30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPECTBA 1.6 VeIl onpoc
IIOMCKA, aHAIIN3a U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTudeckuii
UHTepHpeTanuu uHpopmanuu, | 2.6 JTUKTAHT
1 “HGOPMAIIMOHHbIE P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
TexHoJaoruu s BeinonHenus | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocTosITeIIbHAS
3a1a4 mpodeccruoHanbHON I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
JICATEIILHOCTH P5, Temrr 5.1, 5.2 [IpencraBnenue
P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToOB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX
pabot

3amura
WHIVBUIYaIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brmonaenne
9K3aMeHaIIMOHHBIX
3aJaHui

1
lMpogeccuoHanbHoe-opuUeHMUPOBAHHOE COOepPH aHue
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03. [lmanupoBats 1
pean30BBIBATH COOCTBEHHOE
npoeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEITBCKYIO
JeSTeIILHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYyaIHUsAX

P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o0/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

TectupoBanue
VYeTHBII onpoc
Maremaruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSTEJIbHAS
paborta
IIpencraBienue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 DK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DdbdexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aHMMOJCHCTBOBATh U 1.6 YcerHBIM onpoc
paboTaTh B KOJUIEKTHBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTudecKkuii
KOMAaHJIEe 2.6 JIUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunusuayanpHas
P 4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | caMocTOsITEIIbHAS
I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
P5, Tempr 5.1, 5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

IT-o/c, 6.8, 6.9, 6.10 [1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MPAKTHYECKUX padboT
3anmra TBOPYECKHUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3anura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MHIUBUTYaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Tems: 10.1, 10.2, 10.3, 10.4 KonTpomnpHas pabota
P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, | BeimmonHenue
11.5,11.6 IT-o/c, 11.7 9K3aMeHaIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHuH
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TUCBMEHHYIO

1.6

YcTHBIN onpoc
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KOMMYHHUKAITUIO HA
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4ETOM OCOOCHHOCTEH
COIIMAIBHOTO M KYJbTYPHOTO
KOHTEKCTa

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5,

MareMaTHdeCcKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIbLHAS
paborta
IIpencraBinenue
pe3yIbTaTOB

1.6 IPAKTUYECKUX padoT

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | 3amuTa TBOPYECKUX

2.6 pabor

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 3ammra

P 4, Temnl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | uHOUBUYyAJIbHBIX

I1-o/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temst 5.1, 5.2 KontponbHas padota

P 6, Temsl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 | Beimonnenue

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 DK3aMEHAIIMOHHBIX

P7, Teme1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | 3aganuii

IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,

9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 06. ITposBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
rpa)xIaHCKo-TIaTpuoTH4eckyo | 1.6 YcTHBIN ompoc
MO3UINIO, IEMOHCTPUPOBATH P 6, Temrr 6.1,6.2,6.3,6.4,6.5, 6.6,6.7 | Maremarnueckuit
OCO3HAHHOE ITOBEACHHEC Ha IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTAHT
OCHOBE TPaJUIIMOHHBIX P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | UunuBuayanbHas
0011IeUeIOBEUeCKUX IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, CaMOCTOSTEIIbHAS
LIEHHOCTEH, B TOM YHCIIE C 7.13,7.14, 7.15, 7.16, 7.17 paborta
y4€TOM TrapMOHU3ALUU P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
MEXHAUMOHAJIbHBIX U P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5 pe3yapTaToB

MEXKPEJIIUTUO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHIapThI
AHTUKOPPYILMOHHOTO
IIOBEJICHUS

IT-o/c, 14.6

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX
pabot

3amura
VHVBUIYaJIbHBIX
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IIPOEKTOB
KonTponbnas padora

Bremonnenue

9K3aMCHAI[MOHHBIX

3alaHUuN
OK 07. ConeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcerHblit onpoc
cpensl, pecypcocoepexxkennto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaTemaTuueckuii
MIPUMEHSATH 3HAHUS 00 2.6 IIUKTAHT
W3MEHEHHUH KJINMaTa, P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4 NupuBunyanbHas
MIPUHITUTIBI OEPEKITHBOTO P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosTeIHLHAS
MIPOU3BOJICTBA, 3PPEKTUBHO IT-o/c, 4.8, 4.9, 4.10, 4.11 paborta
JIEWCTBOBATH B Upe3BblyaiHbiX | P 5, Temsor 5.1, 5.2 [IpencraBnenue
CUTYaIHUIX P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

HPaKTHYECKHX PadoT
3aiuTa TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJUBUTYAJIbHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3,10.4 KontponpHas padora
P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, | Beioanenue
11.5,11.6 IT-o/c, 11.7 9K3aMEHaIIMOHHBIX
P12, Temn 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
IIK 1.2 ObecneunBath P 1, Tema 1.1, 1.2, 1.3 [T-o/c%, 1.4, 1.5, TectupoBanue
YIIpaBJIEHUE JIOKOMOTUBOM 1.6 VYeTHBII onpoc
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaTemaTu4ecKHii
2.6 JUKTaHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyanbHas
P4, Temnl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosITeILHAs
I1-0/c, 4.8, 4.9, 4.10, 4.11 paboTta
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yibTaToB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temu 7.1,72,73,74,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

MPaKTUYECKUX paboT
3ammra TBOPYECKUX
pabor

3ammura
WHIMBUIYATbHBIX
MIPOEKTOB
KonTpomabnas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuH
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I1-o/c, 14.6

IIK 1.3 OcymiecTBisTh
KOHTPOJIb pabOTHI yCTPOHCTB,
y3JIOB U arperaToB
JIOKOMOTHBA

P 1, Tema 1.1, 1.2, 1.3 T-0/c®, 1.4, 1.5,
1.6

P 2, Tems 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
[l-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15, 7.16, 7.17

P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 [T-o/c, 11.4,
11.5,11.6 T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsi 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue
VYcerHblii onpoc
MareMaTu4eCcKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHJUBUTYAJIbHBIX
MIPOEKTOB
KontponpHas pabora
Bremonuenue
JK3aMEHaIIMOHHBIX
3aJaHui
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