[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

OIO: Aneitink CRUPPRAICTEPCTBO CEJIBCKOI'O XO3SMCTBA POCCUNMCKOM ®EIEPALINU

[lomxHocTb: PekTop

fara noanncarns GEIPEP AZTHIHOE TOCY JIAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE

YHUKanbHbI MPOrpaMMHbIA KIKOY:

5258223550ea9fbeb?3726a MU PEAR TTERHME BBICHPEF > OBPA3OBAHUS «BEJITOPOJICKUI

I'OCYJIAPCTBEHHBIN ATPAPHBI YHUBEPCUTET UMEHHU B.S1.TOPUHA»

ATrpoOHOTEXHOIOTUYECKUHN KOJIIEIK

PABOYAS ITPOT'PAMMA
YYEBHOM JUCHUITLINHbBI
«MATEMATHUKA»

CneunanbHocTh 38.02.01 DxoHOMHKA U OyXTanTepcKuil ydeT (10 OTpaciisim)

Maiicknii, 2026



[Iporpamma pa3paboTana Ha OCHOBe TpeOoBaHMl  (penepanbHOTO
rOCy/apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEr0 MPOQPECCHOHATHHOTO
oOpazoBanus crnenuaibHocTU 38.02.01 DxoHOMHUKA U Oyxrajarepckuii yder (1o
oTpacjsim), yTBepkaeHHoro I[Ipukazom MuHHCTEpcTBa 00pa3oBaHMsl W HAYKH
Poccunm ot 24.06.2024 r. Ne 437 (3apeructpupoBaHo B MuHiocte Poccun
30.06.2024 Ne 78944) , (denmepanpbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHjapTa cpeaHero oOmero o0pa3oBaHUsl, YTBEPKICHHOIO  IMPUKA30M
MunuctepcTBa oOpasoBanus ¥ Hayku PD ot 17 mas 2012 r. Ne 413 (c
U3MEHEHUSIMU U JIONOJIHEHUSMHM), TIPEABSBISIEMBIX K CTPYKTYpE, COACPKAHUIO U
pe3yibTaTaM OCBOCHHS YU4E€OHOM NUCHMILTUHBI «MaremaThka», B COOTBETCTBUU C
PekoMeHmanusiMu 10 peaiu3aluud CpeaHero oOiero oOpa3oBaHUs B Ipeiesiax
OCBOCHMsSI  00pa3oBaTeIbHOM  MpPOrpaMMbl  CpPEeIHET0  MPOodhecCHOHATHLHOTO
obpazopanus ([Tucemo Munmnpocenierus Poccun ot 14.06.2024 Ne 05-1971).

Opranuszauus-paspadorunk: @I'bOY BO benropoackuit 'AY

Paspaborunk: Kapuesa H.E., mnpenopaBatens arpoOHOTEXHOJOTUYECKOTO
KOJUIEIKa

PaCCMOTpeHa u oz[06peHa MGTOIIH‘-ICCKOﬁ KOMUCCHEH anO6I/IOTCXHOHOFH‘{eCKOFO
KOJICA)Ka

«20» anpesnst 2026 r. mpotokos Ne 8

[Ipencenarens METOAMYECKON KOMUCCHUN _ ,ﬁ_,;{ﬁﬁ - / *.,. B.B. boanna



COJEP)KAHME
1.TTACTIOPT PABOYEI TTPOTPAMMBI VUEBHOI JUCHATUTAHEI
2.CTPYKTYPA U COJIEPYKAHUE YYEBHON JIMCHUTUIUHBI

3.YCJIOBHSI PEAJIU3ALIU TTIPOTPAMMBI VUEBHOI
JTIACLIATUUTAHBI

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHO
JTIACLIATUTAHBI

CTp.

32

48

49



1. MACIHIOPT IPOT'PAMMBbBI YUEBHOM JJUCHUATIJIAHBI
MATEMATHKA

1.1. Oobs1acTh NIPUMEHEHUA POTPAMMBI

[Iporpamma y4eOHOW JUCHUIUIMHBI  SBJISIETCS YacThlO  IIPOTPaMMBbI
MOJATOTOBKHM CIENUAIUCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ PI'OC CIIO mno
cnenuanbHocTh 38.02.01 DxoHOMUKA U OyXTaJITEPCKUI YUET (IT0 OTPacIsiM).

12. MecTo IMCHMILUIMHBI B CTPYKTYPE MPOTPaMMBbI TOJAITOTOBKHU CIEIUATUCTOB
cpennero 38eHa OOmeoOpa3oBaTenbHass — guciuIiMHAa — «MareMatnukay
SBIISIETCSL 00S3aTENIbHOM 4YacThi0 00IIe00pa30BaTENbHOIO ILMKIA OCHOBHOM
oOpazoBarenbHOU MporpamMMbl B cooTBeTcTBUE ¢ ®I'OC 1Mo crnenuaibHOCTH
38.02.01 DxoHOMHKA M OYXTaNTEPCKU ydeT (TI0 OTPACIISAM).

1.3. lean u 3a1a4M JUCHUIJIMHBI — TPeOOBaHUSI K Pe3yJbTATAM OCBOEHUS
TUCHMUILIAHBI:
1.3.1. leau 1 3a7a4u TUCHUIIJIHHBI

Hemn: Copnepxanue mnporpaMMmbl 00II€0OPa30BATEIBHON JUCHUILIUHBI

«MaremaTnka» HampaBlIeHO Ha JOCTH)KCHHE pe3yJbTaTOB €€ H3yYeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yuyerom mnpodeccHoHaTbHOM
HarnpasieaHocti ®I'OC CIIO.

3amaun:

- (opMupoBaTh TpPEACTABICHUS O COLMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKUX (PaKTOPax CTAHOBJICHUSI MaTEMaTHKU;

- (opmupoBaTh  OCHOBBI  JIOTHYECKOTO,  alTOPUTMUYECKOTO  H
MaTEeMaTHYECKOTO MBIIUICHHUS;

- (opmMupoBaTh yMEHHE MPUMEHSATH TOJYYCHHbIC 3HAHUS TPH PEIICHUH
pa3IMuHBIX 3a7a4, B TOM 4YHClie TPO(EeCCUOHATBHBIX;

- ¢opMupoBaThb  NOpPEACTaBICHHME O  MaTeMaTHUKe KaK  YacTH
OO0IIIeUeI0BEYECKON KYJIbTYPhl, YHHUBEPCAJIBHOM SI3bIKE HAyKH, [O3BOJISIOLIEM
OIKCHIBaTh M U3y4aTh PEAJIbHBIE MPOLIECCHI U SIBJICHUS B IOBCEIHEBHOM JKHU3HU U B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.



1.3.2. Il.iannpyembie pe3yabTaThl 0CBOEHHS 0011e00pa30BaTe/bLHONH JUCHHIIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO
u Ha ocHoBe PT'OC COO

Kox 1 HauMeHOBaHHe
¢dopmupyembIx
KOMIIeTeHII NI

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA TUHCIHUIIJINHBI

Oo0mue

JAucnunimHapHbie

OK 01. Bei6upatb crmocoOsl
pelIeHus 3a1aq
npoeCCHOHATLHON
JeSTeILHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 24 roTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

JIP 25 roToBHOCTh K aKTUBHOM AESITEILHOCTU
TE€XHOJOTHYECKON U COLMAIIbHOW HANIPaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO JACSITEIHHOCTD;
JIP 26 wHTEpec K pa3InyHbIM cepam
poheCCHOHATTLHON IATEIEHOCTH.

MP 01 camocrosTensHO GOPMYITUPOBATH U
aKTyaJIu3upOBaTh MPoOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBnuBaTh CyLIECTBEHHBIN IPU3HAK WIIN
OCHOBaHUS JJIsl CPABHEHUS, KIIACCU(UKALIUU U
0000IIICHHS;

MP 03 onpenensTs HeNH AeATeIbHOCTH, 33aBaTh
rapamMeTpbl U KpUTEPUHU UX IOCTHKECHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OLICHUBATh PUCKHU IMOCIEICTBHUI 1€ATEIbHOCTH;
MP 08 pa3BuBaTh KpeaTUBHOE MBIIIJICHUE ITPU
pEIIeHNH KU3HEHHBIX MPOOIIEeM.

MP 09 BnaseTs HaBBIKAMU Y4eOHO-UCCIIEA0BATEIBCKOM
Y POEKTHOM AESATETbHOCTH, HABBIKAMH PAa3pEIICHUS
npobiewm;

ITP6 01 BirameTs MeTOAAMU J10KA3aTEILCTB, AITOPUTMAMHU
peleHus 3a1a49; yMeTh (JOPMYJIUPOBATH ONPEIeIICHHS,
aKCUOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JI0Ka3aTeIbCTBEHHbIE PACCYKIACHMSI B XO/I€ PELLICHUS 3aay;
ITP0 02ymeTs onepupoBaTh NOHATUAMU: CTEIIEHD YHCIIA,
JorapugMm YucIia; yMEHHE BIITOJIHATH BBIYMCICHUS 3HAYCHUH
U peoOpa3oBaHMii BEIPAXKEHUH CO CTENIEHSIMU U
norapudpmamu, mpeodpazoBaHme JpoOHO-PAIMOHATIBHBIX
BBIPXKEHHUI;

ITP6 03 ymeTs onepupoBaTh NOHIATUAMU: pallMOHAIbHbIE,
UPpaLOHAIIbHBIE, IOKA3aTEIIbHBIC, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

ITP6 04 ymeTs onepupoBaTh NOHITUAMU: QYHKLINSA,
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTpeIeNIEHHBI HHTETrpall; yMETh HAXOIUTh POU3BOIHbBIE
3JIEMEHTAPHBIX (YHKIMH, UCIIONIB3YS CIIPAaBOYHbIE
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HaUuOOJIbIlIEE U HAUMEHbIIIEE
3HaYeHue QPYHKIMIA; CTPOUTh TpaduKU MHOTOUJIEHOB C
MCII0JIb30BaHUEM amIapaTa MaTeMaTUYeCKOr0 aHaIn3a;
MPUMEHSTH TPOU3BOJIHYIO MPU PELICHUH 3a/1a4 HA JBUKECHHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4 HA
HauOoJIbIlIee ¥ HAaMMEHbIIee 3HAaUeHUs1, Ha HaXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP6 05 ymeTs onepupoBaTh NOHATHUAMU: PallMOHAIbHAS
(byHKUHMS, TOKa3aTenbHasi QYHKLUS, CTeNeHHas GYHKIHS,




MP 14 BbISIBASTH IPUUUHHO-CIIEICTBEHHBIEC CBSI3U U
aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOUTh aAPTYMEHTHI 7151 JJOKA3aTebCTBA
CBOMX YTBEp)K/ICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
penieHus;

MP 15 aHanu3upoBaTh MOJYYEHHBIC B XOJI€ PEIICHUS
3a/1auu pe3yJIbTaThl, KPUTUUECKU OIIEHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP 18 ymMeTh IEpeHOCUTD 3HAHKS B IMO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

MP 19 ymeTb UHTErpUpPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTel;

MP 20 BbIIBUTaTh HOBBIE HJIEH, IIPE/IaraTh
OpUTHHAJILHBIC TTOX0/IbI U PEIICHUS; U CIIOCOOHOCTh UX
MCIOJIb30BaTh B MO3HABATENILHOMN U COIIMALHOM
MPaKTHUKE

Jorapupmuueckas pyHKIUs, TPUTOHOMETPUUYECKHE
dbyHKIMH, 00paTHBIC (YHKIIMH, YMETh CTPOUTH TpaduKu
U3yYEHHBIX (DYHKIIHIA, MCTIOJIb30BaTh rpauKu IpU U3yUYCHUN
IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33134 U3 JPyTUX
y4eOHBIX IPEAMETOB U 33J1a4 U3 PeaIbHOM KU3HH; BHIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]ly BETMUMHAMU;

ITP0 06 ymeTh peliaTh TEKCTOBBIE 3314l Pa3HbIX TUIIOB (B
TOM YMCJI€ Ha MPOLIEHTHI, 10JU U YaCTH, Ha IBUKECHHUE,
paboTy, CTOMMOCTH TOBAapOB H YCIIYT, HAJIOTH 3aJa4u U3
001acTH yIpaBieHUs JIUYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHU S, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 33J]auH, UCCIIE0BATh OJyYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3YJIbTATOB;
IIP6 07 ymeTh onepupoBaTh MOHATUSIMU: CPEIHEE
apudMeTHyecKoe, MeIinaHa, HanboJIbIlee U HAUMEHbBIIIEE
3HA4YeHUs, pa3Max, AUCHEepPCHsl, CTAaHIapTHOE OTKJIOHEHUE
YHCIOBOTO HAOOPA; yMETh M3BJIEKATh, HHTEPIPETUPOBATH
uHpOpMaLHNIO, IPEACTABICHHYIO B TaOIUIIaX, HA
quarpammax, rpaukax, OTpaskKarollyr0 CBOWCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TaOJIUI] U JUarpamm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpayecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

ITP6 08 ymeTs onepupoBaTh NOHIATUAMMU: CIyYalHBIN OIBIT U
CiydaifHOE COOBITHE, BEPOATHOCTD CITyUYalHOTO COOBITHS,
YMETb BBIYUCIISATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpaMuecKux METOI0B; MPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHO>KEHUS BEpPOSATHOCTEN, KOMOMHATOpPHBIE (DaKTHI U
(dbopMyJIBI IPU pEeIIeHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH IPUMEPHI NOSIBICHUS
3aKOHa OOJIBIINMX YKCEN B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;




ITP6 09 ymeTs onepupoBaTh NOHIATUSIMU: TOUKa, IIpsIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yrod,
CKpEIIMBAIOIINECS IPSIMBbIE, TAPAIIEIBHOCTD U
HEePIEHANKYJISIPHOCTb MPSIMBIX U INIOCKOCTEH, YIOJI MEXTy
IPSIMBIMU, YTOJI MEXY MPSMOM U IJIIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosHUuE MEXKY MPSMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh NP PEILICHUH 3a1a4
U3y4eHHbIE (PAKTHl ¥ TEOPEMBI IJTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHNe MHOTOrpaHHUKa, Ky0, apajiesienune, npusma,
nupamMuia, Urypa u HOBEpXHOCTh BpallleHUs!, LIHIUHAD,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalieHus, I0CKOCTb,
Kacaromasicsi cepsl, UITUHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTU MMPaMM/Ibl, IPU3MBI, KOHYCa, IWINH/pA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napaJiesienunea, IupaMuabl, PU3Mbl, LWIHHIPA, KOHYCA,
mrapa; yMeHHue U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAILlEHUs, UX CEYEHHUS OT PYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

ITP0 11 ymeTh onepupoBaTh MOHATUSAMU: ABH)KEHUE B
IIPOCTPAHCTBE, OJ00HBIE (PUTYPBI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEeH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp NPU PEIICHUH 3a/1a4;

ITP6 12 ymeThb BBIUNCIATH T€OMETPUUECKHE BETUUHHBI
(uTMHa, yrou, MIoNaab, 00beM, MJIOIa (b TOBEPXHOCTH),
MCIIOJIb30BaTh U3y4YEHHbIE (POPMYIIBI U METOMBL;

ITP6 13 ymeTs onepupoBaTh NOHATUAMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOYKHU, BEKTOP,
KOOpJMHATHl BEKTOPA, CKAJSIPHOE IPOU3BEACHHE, YTOJI




MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO N3Y4YEHHBIX (hopMyT
KOOpJMHATbhI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMU;

I1P614 ymeTh BRIOMpPATh MOAXOIAIINN H3YYSHHBIH METOA
JUI PELIeHUs 3ajauyl, paclio3HaBaTh MaTeMaTHUeCKUEe (aKThl
¥ MaTeMaTU4YeCKHe MOJIENIN B IPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHITUSAMU: OIPEIEIICHNUE,
aKcuoma, Teopema, CIEeICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE
(dbopMyaMpoBaTh 0OpaTHOE U MIPOTUBOIIOIOKHOE
YTBEPKIACHHUE, IPUBOIUTH IPUMEPHI U KOHTP MPUMEDBI,
MCII0JIb30BaTh METOJ, MATEMAaTUYECKON NHIYKIIVH;
IIPOBOAMTD JJOKA3aTEIbCTBEHHbIE PACCYKICHUSI IPU
pEILIEeHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD
pacCy X IEHUI;

IIPy 02 ymeTh onepupoBaTh MOHATUSMU: MHOKECTBO,
MOJIMHO’KECTBO, ONEPALINY HaJ MHOKECTBAMU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar 1is
ONMCAHUS PeaIbHBIX IIPOLECCOB U SIBJICHUI NPU pelIeHUH
3ajiay, B TOM 4YHCJIEe U3 JPYTUX yU4eOHbIX IPEAMETOB;

ITPy 03 ymeTs onepupoBaTh NOHIATUAMHU: Irpad, CBA3HBIN
rpad, nepeBo, KUK, rpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadbl Ipu pelIeHUH 3a/1a4;

ITPy 04 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
coueTaHue, epecTaHOBKa, YUCIO COUETaHUH, YHUCIIO
nepecTaHoBOK; OMHOM HbloTOHA; yMEHHE TPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS PELICHUS 3a1a4;
ITPy 05 ymeTh onepupoBaTh NOHATUSMHU: HATypaJIbHOE




YHCII0, LIE0€ YUCII0, OCTATOK 110 MOAYJII0, pallMOHAIbHOE
YKCII0, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYpPaJIbHbIX,
LIEJIbIX, PAllMOHANIBHBIX, JEMCTBUTEIBHBIX YHCET; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HANOOIbIINI 00LIHi
JeNuTeNb 1 HAaUMeHblee o011ee KpaTHOe, allrOPUTM
EBxnnza npu penieHuy 3a1a4; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3ULIMOHHBIMH CUCTEMaMU CUUCIICHHUS;

ITPy 06 ymeTb cBOOOHO OTIEPUPOBATH MOHSATHUSIMH: CTCTICHB
C 1IEJIBIM [10Ka3aTeieM, KOPEHb HATyPaJIbHOW CTENIEHH,
CTEIEHb C PAllMOHAJIBHBIM I10KA3aTENIEM, CTEIIEHD C
JEHCTBUTEILHBIM TIOKA3aTelIeM, JIorapu(dM 4ncia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCJIA;

ITPy 07 ymeTs onepupoBaTh NOHITUAMHU: TOXKIECTBO,
TOKIECTBEHHOE NpeoOdpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUU U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIC,
MppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPABEHCTBA U CUCTEMbI; YMEHUE PELlIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IUYHbIX IPUEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMETPOM;
IIPUMEHSTh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHns MaTeMaTUYeCKUX 3ajiad U 3ajiad U3 pa3IMyHbIX
oOacTeil HayKH U peanbHOM KU3HH;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATh MOHATUSAMU: TpaduK
¢byHKIMM, 0OpaTHas QYHKIIUS, KOMIIO3ULUs (QYHKIUH,
JTUHeWHas QpyHKIUUs, KBaJpaTuyHas QyHKIHS, CTeIIeHHAs
(GyHKIUS C LIETBIM [T0Ka3aTeleM, TPUTOHOMETPUUECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIUH,
MoKazaTesbHas 1 jorapudmudeckas QyHKIIUN; yMECHUE
CTpOUTH Tpadyka QyHKIUI, BBINOIHATH MPEOOPA30OBAHUS
rpaduKoB PYHKIUH; yMEHUE UCTIOJIb30BaTh TpaduKu
(GYHKUMH 17151 M3YYEHHUs IPOLIECCOB U 3aBUCHUMOCTEN IpU




peLICHUHN 3a71a4 U3 APYTHX YUeOHBIX IPEIMETOB U U3
peasbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEX/y BeIMYMHAMHU; YMEHHE CBOOOHO OIIEPUPOBAThH
HOHATUSAMU: YETHOCTb (DYHKIIMH, IEPUOAUYHOCTh (PYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (QYHKIMHU, HanOOJIbllIee U HAaUMEHbIIIee 3HaUeHUEe
(GYHKINU Ha TPOMEKYTKE; YMEHUE TIPOBOJUTH UCCIIEIOBAHHE
(GYHKIMU; YMEHHE UCIIOIb30BATh CBOMCTBA U Ipa KU
(byHKUIMU 1715 pelieHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C
napameTpamu; n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH
MHOXXECTBA PEIICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs CBOOOJHO ONEpUPOBATh MOHATUAMMU:
[I0CJIEI0BATENBHOCTD, apudMeTHdecKas Iporpeccus,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEUHO yObIBaroIas
IIPOrPECCHsl; YMEHHUE 3a1aBATh I10CIIEN0BATEIBHOCTH, B TOM
qucie ¢ TOMOLIbIO PEKYPPEHTHBIX (hopMyII;

ITPy 10 ymeTs onepupoBaTh NOHITUAMU: HENIPEPHIBHON
GyHKIMY, acCUMIOTOTHI Tpaduka GyHKIMM, TIepBasi U BTOpast
MIPOU3BOHAS (PYHKITHH, TCOMETPUUSCKUN U PUINICCKUIT
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeaAeIeHHbIH
MHTETpal; yMEHHE HaxX0UTh aCUMIITOTHI ITpaduka QyHKINN;
YMEHHE BBIYMCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHMUS,
YaCTOTHOI'O U KOMIO3UIMH (PYHKIINNA, HAXOAUTh YpaBHEHUS
KacaTeJIbHOU K TpaguKy GYHKIHU; YMETh HCIIOIb30BaTh
IIPOM3BOJIHYIO JUUISl MCCIIe10BaHus (QYHKIUH, TS
HAXO0X/IEHNS HAaWTy4Ilero peleHus MpUKIaaHbIX, B TOM
YHCIIe COLMANBbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a1ad, s
OTNpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTD IIJIOLIaAN U
00BeMbI (PUTYp ¢ TOMOIIBIO UHTETpaia; IPUBOAUTH PUMEPHI
MaTeMaTHYeCKOT0 MOJIECIMPOBAHUS C TOMOIIBIO

TG epeHIaIbHbIX YPaBHEHUH;

IIPy 11 ymeTh onepupoBaTh MOHATHSIMH: KOMIIJIEKCHOE
YKCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H




apryMeHT KOMIUIEKCHOTO YHcia, (opMa 3arnucu
KOMILJIEKCHBIX YHcel (FreoMeTpruIecKas,
TPUTOHOMETPUYECKas U anredpanydeckas); yMeTh
IPOU3BOUTH apU(PMETHUECKUE NEHCTBUS C KOMITJIEKCHBIMU
YKCJIaMU; IPUBOJUTH IIPUMEPHI UCTIOIb30BaHU
KOMIUIEKCHBIX YUCET;

ITPy 12 ymeTs CBOOOIHO ONIEPUPOBATH MOHITUAMU: CPEIHEE
apumeTHyecKoe, MeJiMaHa, HanboJbllIee U HaUMEHbIIIee
3HAYEHMS, pa3Max, JUCIEPCHUsl, CTAHJapTHOE OTKIOHEHUE JJIs
OIMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METO0B U 3JIEKTPOHHBIX CPEACTB; I'papuuecKu
HCCJIEI0BATh COBMECTHBIEC HAOIIOEHUS C IOMOIIBIO
JyarpaMM pacCeuBaHUs U JINHEHHOW PErpeccuy;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITUH C
UCIOJIb30BaHUEM I'paUUeCKUX METOJ0B; IPUMEHATH JUIs
pelieHus 3a1a4 (popMyJIbl CIOKEHUSI U YMHOKEHUS
BEPOSTHOCTEN, (OPMYITy MOIHOM BEPOATHOCTH, (HOpMyITy
bepnymnu, komOuHaTOpHBIE (GAKTHI U (POPMYJIIBI; OLICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE ONIEPUPOBATh
MOHATHUSIMM: CITy4yaiiHas BeJIMUMHA, paclpeiesieHue
BEPOATHOCTEN, MATEMaTHUECKOE OXKHUIAAHNE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4YailHOW BEIMYMHBI, PyHKINN
pacnpezeseHus U INIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJIBHOTO Pacpe/lelIeHHi; yMEHHE
MCII0JIb30BaTh CBOMCTBA N3YUYEHHBIX paclpeesieHui AJis
peleHus 3a/1a4; 3HaKOMCTBO C MTOHATUSAMH: 3aKOH OOJIBIINX
qKCell, METO/Ibl BEIOOPOYHBIX UCCIIEI0BAaHUI; YMEHUE
NPUBOANUTE PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

ITPy 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, I0CKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUN
yIoJ1, ABYTPaHHbIN YroJl, TPEXTPAHHBIN yrod,




IIEPECEKAIOIINECS, TTapaJIEIbHbIE U CKPELMBAOIIIUECS
IpsMble, apaJlIeIbHOCTh U NEPIIEHAUKYIAPHOCTD NMPSIMBIX U
IJIOCKOCTEH, YyroJl MeXAy IPSIMbIMH, YIOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEX]Ty IUIOCKOCTSIMHU; YMEHHE
UCTIOJIb30BATh MPH PEIICHUH 33124 U3yUeHHbIE (PAKThI U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OIIepHpPOBATh
HOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOI'PaHHHUKA,
NPaBUIBHBIN MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpALIEHUs, IMIMHJP, KOHYC, Iap, chepa,
pa3BepTKa OBEPXHOCTU CEYEHUS KOHYCa U LIMIIUH/PA,
napaJielibHble OCH MJIM OCHOBAaHUIO, CEYEHUE 11apa,
IUIOCKOCTB, Kacaromasicst cepsl, NUINHAPA, KOHYCa; YMEHUE
CTPOUTH CEUEHHE MHOTOI'PaHHHKA, H300paXkaTh
MHOTOT'PaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, HX
CEUEeHMsI, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE NIPUMEHSATH CBOWCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOSTENILHO (hOPMYJIUPOBATh ONPEIEICHUS H3yYaeMbIX
¢buryp, BbLABUTaTh TMIIOTE3bI O CBOWCTBAX U MPU3HAKAX
reoMeTpHuecKuX (puryp, 000CHOBBIBATh UM OMPOBEPIaTh
UX; YMEHUE MPOBOJUTH KiIaccuukanuio Gpuryp mno
Pa3IMYHBIM NIPU3HAKaM, BBIIIOJIHATH HEOOXOMMBbIE
JIOTIOTHUTEIbHBIE TOCTPOCHHUS;

ITPy 15 ymets cBOOOAHO ONEpUPOBATH MOHATUAMMU:
wiouaab GUrypel, o0beM QUrypbl, BEIUYHHA yTJa,
paccTosiHue OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMU, PACCTOSTHUE MEXY TNIOCKOCTSMH, IIJIOLIA1b
cdepsl, MII0IA b TOBEPXHOCTH MUPAMUbI, IPU3MbI, KOHYCA,
WIMHApa, 00beM Ky0a, IpSMOYTOJILHOTO Napaiesienune/a,
MUPaMU/JIbI, TPU3MBL, WIMHIPA, KOHYCAa, 111apa; yMEHUe
HaXOJIUTh OTHOIIEHHE 00bEMOB MOTOOHBIX (QUTY;

IIpy 16 ymets cBOOOJHO ONIEPUPOBATH MOHITUSIMHU:
JIBUKEHHE, TApAJUIEIbHBIA IEPEHOC, CHMMETPHSI Ha




TUIOCKOCTH | B IPOCTPAHCTBE, TOBOPOT, IMpeodpa3oBaHUE
1o106us1, Mo100HbIE PUTYPBI; YMEHHUE paclio3HABATh PaBHbBIE
1 110/100HBIE (PUTYpBI, B TOM YHUCIIe B IPUPOJIC, HICKYCCTBE,
apXUTEKTYype; YMEHUE UCIIOIB30BaTh T€OMETPUUECKUE
OTHOILICHHUSI, HAXOIUTh TEOMETPUUECKHUE BEIIMUMHBI(IJIUHA,
yTOJ, TUIOoIalb, 00BEM) NP PELICHUH 3a/1a4 U3 IPYTHX
Y4eOHBIX TPEMETOB U U3 PEAbHOM KU3HH;

IIpy 17 ymeTh cBOOOHO ONIEPUPOBATH MOHATUSIMH:
MPSIMOYTOJIbHAS! CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YUCIIO, Pa3JI0KEHNE BEKTOPA 110
0a3ucy, CKalsipHOE MPOU3BEACHHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXK/Ty BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBII U KOOPIUHATHBINA METO JIJIs
pEIIeHUs] TEOMETPUUYECKUX 3a]1a4 U 3a7a4 IPYTUX YUCOHBIX
MIPEIMETOB;

IIPy 18 ymeTh MOAEIMPOBATH PEAIbHBIC CUTYAITUU Ha SI3BIKE
MaTEeMaTHKH; COCTaBJIATh BhIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a4H,
MCCJIE0BATh OCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM
ammapara anreopbl, HHTEPIIPETUPOBATH MOTyYESHHBIN
pe3yabTaT; CTPOUTh MATEMATUYECKHE MOJIEIH C IIOMOIIBIO
Tr€OMETPUUYECKUX MTOHSATUN U BETUYNH, pEIIaTh CBA3aHHBIC C
HUMH NPAKTHYECKHUE 33J]a4H; COCTABIIATh BEPOSATHOCTHYIO
MOJICJIb U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTaT;
pemaTh NpUKIaJIHbIE 3314l CPEICTBAMH MAaTEMaTHIECKOTO
aHaJlIM3a B TOM YHCJIE€ COI[UATbHO-3KOHOMUYECKOTO U
(hUBUYECKOTO XapaKTepa;

ITPy 19 ymeTs BbIOUpaATh MOAXOASIINN METOJ ISl PEIICHHUS
3a/1auy; MOHUMaHNE 3HAYUMOCTH MaTeMaTUKH B U3YUYEHUHN
MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBICHUH;
yYMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
MCKYCCTBE, YMEHUE MPUBOAUTH NPUMEPHl MAaTEMaTHYECKUX




OTKPBITUH PYCCKOM U MUPOBOM MaTeMaTHYECKOW HAYKH

OK 02. cnonp3oBaTh
COBpEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIN3a U
HWHTEPIIPETAINH
nHpopManuu u
MH(pOPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3a/1a4
npodeccuoHanbHOM
JeSTEIILHOCTH,

JIP 33 chopMHpOBaHHOCTH MUPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKH U OOIIIECTBEHHOM MPAKTHKH, OCHOBAaHHOTO HA
JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIBTYPHOM MHDE;

JIP 34 coBeplilieHCTBOBAHUE SI3bIKOBOM U UMTATEIIbCKOU
KYJBTYPBI KaK CPEJICTBAa B3aUMOCHCTBUS MEKITY
JIFOJIBMH U TTIO3HAHUS MUDA;

JIP 35 oco3HaHue LIEHHOCTH HAy4YHOU JAESTEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh MPOSKTHYIO U
HCCIIEIOBATENBCKYIO JAeSITeIbHOCTh HHIUBUAYAIbHO U B
rpyIIIe.

MP 21 BnazneTs HaBbIKaMU MOJTYYEHUS HHPOPMAIINH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBISITh IOUCK, aHAIN3, CHCTEMATH3aIUI0 U
WHTEpIpeTaIio HH)OpMAIUU Pa3INIHbIX BUIOB U
dhopm mpeacTaBiIeHuUs,

MP 22 co3maBath TEKCTHI B pa3IUIHBIX opmarax ¢
y4eToM Ha3HaueHus: HGOPMAIUH U 11eTIEBOM
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (GOpMY
MPEACTABICHUS U BU3YyaATIU3ALINH;

MP 23 onieHMBaTh JOCTOBEPHOCTD, IETUTUMHOCTD
nH(pOpMaIIUY, €€ COOTBETCTBHE MTPABOBBIM M MOPAIILHO-
ATUYECKUM HOpMaM;

MP 24 ucnonbs30BaTh CpeCTBa MHPOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alHOHHBIX
3a/1a4 ¢ COOMI0IEHHEM TPEOOBAHMI SPrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHUEHBI, peCypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOpM MH(POPMAITMOHHON
0C30IMaCHOCTH;

MP 25 BiaseTh HaBbIKAMH PACIO3HABAHUS U 3aIUTHI

IIP6 05 yMeTh oneprpoBaTh MOHATHSAMHU: pAllMOHAIbHAS
(byHKUMsA, MOKazaTenbHast QyHKLHUS, CTeNeHHAas: (QYHKIINSA,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKuMU, oOpaTHBIE (PYHKIMH; YMETh CTPOUTH Tpa(UKH
U3yYEHHBIX (DYHKIIMIA, UCII0JIb30BaTh rpauKu IpU U3yUYSHUN
IIPOLIECCOB U 3aBUCUMOCTEM, IIPU PELIEHUH 3a]1a4 U3 IpyruxX
y4eOHBIX IPEMETOB U 3a]jau U3 pealIbHOM KHU3HH; BBIPAXKATh
(dopMyIaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

TPy 07 ymeTb onepupoBaTh MOHATHSAMHU: TOXKIECTBO,
TOJIECTBEHHOE ITpe0Opa3oBaHne, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpPAaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAIIbHBIE,
uppalnyoHalbHble, T0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUIECKHE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMbl; YMEHHE pelaTh ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBbI C IIOMOILBIO PA3JIUYHbIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpOM;
NPUMEHSTH YpaBHEHHsI, HEPABEHCTBA, MX CHUCTEMBI JIJIs
pelIeHHs] MaTeMaTHYECKUX 3a/1a4 U 33124 U3 pa3InyHbIX
o0racTell HayKu U pealbHOM JKHU3HH;

ITPy 16 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
JBUKEHHE, TapaJUIeIbHbIA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, Ipeodpa3zoBaHue
110100151, M0100HbBIE PUTYPBI; YMEHUE PacliO3HABAaTh PABHbIE
U O00HbIE (DUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHUE UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOILIEHUSI, HAXOIUTh T€OMETPUUECKHE BEIMUUHBI(JINHA,
yToJ, TUIoIaib, 00BEM) NP PELICHUH 3a/1ad U3 IPYTHX
y4eOHBIX IPEIMETOB U U3 PeaTbHOM KU3HHU;




uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH

OK 03. [1nanupoBaTh 1
peann30BhIBATH
coOCTBEHHOE
poeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATEIBCKY IO
JeSITeILHOCTD B
npodeccuoHabHOU chepe,
MCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX KU3HECHHBIX
CUTYAIIHSX;

JIP 12 chopMUpOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATHUYECKOI0 MOBE/ICHNUS;

JIP 13 criocoOHOCTD OLIEHUBATh CUTYAIUIO U
MIPUHUMATh OCO3HAHUE PELICHUS, OPUEHTUPYSCH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIaJa B MIOCTPOEHUE
YCTOMUYUBOTO OyAYIIErO;

JIP 15 OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISIM
U (WIK) IpYTUM 4j€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHS [ICHHOCTEH ceMelHO
YKU3HHU B COOTBETCTBHH C TpAIUIIUMsAMU HapoaoB Poccuu;
MP 36 camOCTOSTENBHO OCYIIECTBIISITh
MMO3HABATEJIbHYIO I€ATEIbHOCTD, BBISBIISTH MTPOOJIEMBI,
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 337aU B
00pa30BaTENBLHON IEATEITPHOCTH W KU3HEHHBIX
CUTYaIUsX;

MP 37 caMOCTOSTENBHO COCTAaBIISITh IJIaH PELICHUS
MPOOJIEMBI C YY€TOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPECTABICHU;

MP 42 naBaTh OLICHKY HOBBIM CUTYyalUsiIM, BHOCUTb
KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBHE
PEe3yIBTATOB LENISIM

MP 43 BnaneTh HaBbIKaMU MTO3HABATEIILHOU pediekcun
KaK OCO3HaHUs COBEPIIAEMBIX IEUCTBUIN U
MBICJIUTEIIBHBIX TPOIECCOB, UX PE3YJIbTATOB U
OCHOBAHU; UCTOIH30BaTh MPUEMBI PEPIICKCUH IS
OIICHKU CHUTYyaIluH, BEIOOpA BEPHOTO PEIICHUS;

MP 44 ymeTh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO,

JIP 38 chopMUpOBaHHOCTH BHYTPEHHEH MOTHBAIIHH,
BKJTIOYAIONTUN CTPEMIJICHHE K JTOCTHIKEHHUIO IIeNIH 1

IIP6 03 ymeTb onepupoBaTh MOHATUSIMU: PALIIOHATILHEIE,
UppalMoOHaIbHbIC, TOKa3aTelIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHHKa, KyO0, mapaienenurne, Ipu3ma,
nupamMuia, GUrypa 1 HoOBEepXHOCTh BPALICHHUS, [IHIUHIID,
KOHYC, I1ap, cepa, ceueHus: Gurypbl BpaleHus, MI0CKOCTb,
Kacaromasicsi cepsl, MUITUHIPA, KOHYCa, TUIOIAb
MOBEPXHOCTU MUPAMU/IBL, IPU3MBI, KOHYCA, [IMIUHAPA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napajuieNienuneaa, TMpaMubl, IPU3MbL, IIMIIMHIPA, KOHYCA,
mrapa; yMeHHue U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpaIlleHUs1, UX CEYEHUS OT PYKH, C TOMOUIbIO YEPTEIKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMEHUE
pacrno3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [PaBUIIbHbIE MHOIOIPaHHUKY;

ITP6 13 ymeTh onepupoBaTh MOHATUAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOUKHU, BEKTOP,
KOOpPJMHATBI BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YTOJI
MeXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHIE BEKTOPA
Ha YHUCJI0; HAXOAUTH C TOMOILBIO N3YYEHHBIX (hopMy
KOOPJMHATHI CEpEANHBI OTPE3KA, PACCTOSIHUE MEXIY ABYMSI
TOYKaMH;




ycnexy, ONTUMU3M, UHULIUATUBHOCTh, YMEHUE
JeCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

JIP 39 cchopMHUpOBAaHHOCTH IMIATHH, BKITFOUYAIOIICH
CIOCOOHOCTH MOHUMATh 3MOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COTEPEKUBAHUIO;

JIP 40 chopMHpOBaHHOCTH COIMATBHBIX HABBIKOB,

BKJIIOYArOIIMUX CIIOCOOHOCTh BBICTpanBaTh OTHOLICHUSA C

JIPYTUMH JFOABMU, 3a00THTCS, IPOSIBISITH HHTEPEC U
pa3pemaTth KOHQIHKTHI

OK 04. D dextuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH]JIE;

MP 09 BnaseTs HaBbIKAMU y4eOHO-UCCIIEA0BATEIbCKOM

MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

MP 30 noHuMaTh U UCHOJIB30BATh IPEUMYLIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

MP 32 npuHUMATh €I COBMECTHOM I€SITEILHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS MO €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM,
pacrpenensaTh pojau ¢ y4eTOM MHEHHI YYaCTHUKOB,
00CyXJaTh pe3yiabTaThl COBMECTHOM paboThI;

MP 07 xoopaAMHUPOBATH U BBIIOJIHATE pPadOTy B
YCJIOBUSAX PEATBHOI0, BAPTYAJIIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

MP 35 ocyuiecTBAsTh NO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYyaLHSIX, IPOSABISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
MP 45 npuHMMAaTh MOTHBBI U ApIYMEHTBI JPYTHUX
JIIOIEN TIPU aHAJIM3€E PE3YJIbTATOB AEATEIIbHOCTH;

MP 48 npusHaBaTh CBOE NMPABO U MPABO APYTHUX JIFOAECH

Ha OIINOKH;
MP 49 pa3BuBaTh CHOCOOHOCTH TOHUMAThH MHP C
MIO3ULIMK IPYTOro 4eI0OBeKa

IIP6 8 ymerh oniepupoBaTh NOHIATHAMU: CIIyYalHBIN OINBIT U
CITy4aifHOE COOBITHE, BEPOSTHOCTD CITYYaHOTO COOBITHS,
YMEHHUE BBIYUCIIATh BEPOATHOCTh C UCIOIb30BAHUEM
rpadUUecKuX METO0B; TPUMEHSITH (POPMYIIBI CIIOKEHUS
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHbIE (DAKThI U
(GopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4aifHbIMU
BEJIMYMHAMU; YMEHHUE [TPUBOIUTH MPUMEPHI NOSIBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSX;

ITPy 06 ymeTs CBOOOHO ONEPUPOBATH MOHATHSIMU: CTETIEHb
C 1IeJIBIM IT0Ka3aTeieM, KOPEeHb HaTypaJIbHOW CTENeHH,
CTENEHb C PAllMOHAIBHBIM [10KA3aTENIEM, CTEIIEHD C
JIeHICTBUTENIbHBIM ITOKa3aTeseM, Jorapudm yucia, CHHycC,
KOCHHYC U TaHT€HC MPOM3BOJIBHOTO YHCIIA;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATH MOHATUSAMU: TpaduK
¢byHKuMU, o6paTHas QYHKIMS, KOMIIO3UIMS (YyHKIHH,
TuHeHast QyHKUMs, KBagpaTuuHas QyHKIUs, CTeIeHHas
(bYHKIHSA C LIeTBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
byHKIUN, 00paTHBIE TPUTOHOMETpUUYECKHE QYHKIUY,
nokaszartesbHas U jorapupmudeckas GyHKINN; yMEHHE
CTpouTh rpaduka GyHKIUH, BHIIOJHATH IPeoOpa3oBaHus




rpaduKoB (PyHKIMI; yMEHHE UCIIOIB30BaTh IpaduKu
GyHKUMH 1715 U3Y4YEeHUs IPOLIECCOB U 3aBUCUMOCTEN Ipu
pEILICHUH 3a1a4 U3 IPYTHX YUeOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEXy BEIMYMHAMU; CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
YETHOCTh (DYHKLIUH, IEPUOJANIHOCTD (DYHKIIMH,
OTrPaHUYEHHOCTH (PYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (QYHKIMHU, HanOOoJIbllIee U HAaUMEHbIIIee 3HaUeHUEe
(GYHKIHU Ha TPOMEKYTKE; YMETh POBOJUTH UCCIICTOBAHHE
(GYHKIMU; yMETh UCIOJIb30BATh CBOMCTBA U I'papUKU
(byHKIMU 1715 pelIeHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C
napameTpamu; n300pakaThb Ha KOOPAMHATHOM MIIOCKOCTH
MHOXECTBA PELICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM;

OK 05. OcyiiecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIMIO HA
TrOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiu ¢
y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U
KYJbTYPHOT'O KOHTEKCTAa;

JIP 16 scretnyeckoe OTHOUIEHHE K MUPY, BKIIIOUast
ACTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa U 0OIIEeCTBEHHBIX OTHOILICHHIA;

JIP 17 criocoOHOCTh BOCTIPUHUMATH Pa3IMYHbIC BUJIbI
UCKYCCTBA, TPAJULIMKA U TBOPYECTBO CBOETO U APYTHUX
HapoJI0B, OLyLIaTh SMOLIMOHAJIbHOE BO3ACICTBUE
HCKYCCTBa,

JIP 18 y0exaeHHOCTh B 3HAYUMOCTH JIJIs1 TUYHOCTH U
o0111ecTBa OTEYECTBEHHOTO U MUPOBOI'O UCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TPAIULUIl U HAPOJHOTO
TBOPYECTBA,;

JIP 19 roTOBHOCTH K CAaMOBBIPaXXEHUIO B Pa3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh KA4eCTBA
TBOPYECKOH JIMYHOCTH;

MP 26 ocymiecTBiIsTh KOMMYHHUKAIIUH BO Bcex cepax
KU3HU;

MP 27 pacniozHaBaTh HeBepOaJIbHbIE CPEACTBA
oO1IeHH s, MOHUMATh 3HAYEHHE COI[UAIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOChUTKA KOH(DIUKTHBIX CUTYAIMH U
CMSIT4aTh KOH(IUKTHI;

ITPy 12 ymeTs onepupoBaTh MOHATUIMU: CpEAHEE
apumernyeckoe, MeiMaHa, HauOOJIbIlIEE U HAUMEHbLIEE
3HA4YeHUs, pa3Max, AUCHEePCHs], CTAaHIapTHOE OTKJIOHEHUE
YKCJI0BOr0 Ha0Opa; yMeTh U3BJIEKATh, UHTEPIPETUPOBATH
uHOpMaLNIO, IPEACTABICHHYIO B TaOJIUIIaX, HA
Jquarpammax, rpaukax, OTpaskarollyr0 CBOWCTBA PeaIbHbIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TAaOJIUI] U JUarpamMmm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

ITP0 09 ymeTs onepupoBaTh NOHATUSAMMU: TOUKA, IIpsIMas,
IJIOCKOCTh, POCTPAHCTBO, ABYTPAaHHBIN yroi,
CKPEIIMBAIOIINECS IPSIMBIE, TAPAIIIEIBHOCTD U
NEPIEeHIUKYJISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOI MEXIY
IPSIMBIMU, YTOJI MEXKY MPSMOU U IJIIOCKOCTBIO, YTOJ MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH,
paccTOsHUE MEXKIY MPSIMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMETh MCIOJIb30BaTh MPU PEIICHUH 3a7a4
U3y4eHHbIE (PAKTHl U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OILICHMBATh pa3Mepbl 00BEKTOB OKPY>KAIOIIET0 MUPA;




MP 29 pa3BepHyTO U JOTMYHO U3J1araTh CBOIO TOUKY
3pEHMSI C MCII0JIb30BAaHUEM SI3BIKOBBIX CPE/CTB

OK 06. IIposBisaTh

rpak IaHCKO-
MaTPUOTUICCKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE IOBEICHHE Ha
OCHOBE TPaIUIIMOHHBIX
0011IeUeI0BEUEeCKUX
LIEHHOCTEMN, B TOM YHCJIIE C
YYETOM TapMOHHU3AIUH
MEXHAlMOHAIbHbIX U
MEKPEITUTHO3HBIX
OTHOIICHHM, IIPUMEHSTh
CTaHIapThI
AQHTUKOPPYIIIHOHHOTO
[TOBEJICH NS,

JIP 02 oco3HaHKEe CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSAIKA;
JIP 03 npuHsITHE TPAIULIMOHHBIX HALIMOHAIBHBIX
00I1eueI0BEYECKUX TYMAaHUCTUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

JIP 04 roTOBHOCTb MPOTHUBOCTOSITH UICOJIOTUH
IKCTpeMH3Ma, HallMOHAIM3Ma, KceHOhoOuH,
JUCKPUMMHALIMY 110 COLUAIbHBIM, PEITUTHO3HBIM,
pPacoBBIM, HAIIMOHAJLHBIM IIPU3HAKAM;

JIP 05 roTOBHOCTBH BECTH COBMECTHYIO JAEATEIBHOCTD B
HWHTEpecax rpakIaHCKoro oOIIECTBa, y4aCTBOBATh B
camMOynpaBlieHUH B 00111€00pa3oBaTeIbHON
OpraHu3aliH U JIETCKO-IOHOIIECKUX OpPTraHu3aIusiX;
JIP 06 ymeHue B3auMOJEHCTBOBATD C COL[UATIbHBIMU
WHCTPYMEHTaMH B COOTBETCTBUU C UX (DYHKIUSIMU U
Ha3HA4YCHHEM;

JIP 07 roTOoBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM
NeSATEIbHOCTH;

JIP 08 chopMrpOBaHHOCTH POCCUMCKOM TPaXKTIaHCKOM
WJIEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH niepesa Poaunoi,
TOPJIOCTH 3a CBOW Kpal, CBOX POAUHY, CBOU A3BIK U
KYJBTYpY, IPOILIOE U HACTOSIIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

JIP 09 11eHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY M MPUPOJTHOMY HACIIEIUIO,
MaMSITHUKaM, TPaJAUIAsIM Hapo10B Poccun,
JTOCTHXKEeHHSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE
TEXHOJIOTHSIX I TPY/IE;

JIP 10 uneitnas y0exx1€HHOCTb, TOTOBHOCTD K
CITY)KEHHUIO M 3aIUTe OTEYECTBA, OTBETCTBEHHOCTH 3a

ITP0 12 ymeTs onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOPJIUHAT, KOOPAUHATHI TOUYKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YTOJl
MEXIYy BEKTOPAMH, CYMMa BEKTOPOB, ITPOU3BE/ICHNE BEKTOpA
Ha YHUCII0; HAXOAUTh C MOMOIIBIO U3YUYEHHBIX (HhOpMYT
KOOPJIMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKIY JIBYMS
TOYKaMU;

I1P6 14 ymeTh BBIOMpATh MOIXOMAIINNA U3YUYEHHBIH METO/T
JUTS PELICHUS 3a]]auH, paclio3HaBaTh MaTeMaTHIECKUE (PaKThl
Y MaTeMaTUYECKUE MOJIENH B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTE€MaTU4YeCKON HayKH;

IIP6 08 ymeTh onepupoBaTh MOHATUSMU: CIIyYailHbIA ONBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTD CITYYaHOTO COOBITHS,
YMETb BBIYUCIIATH BEPOATHOCTD C UCIIOJI30BAHUEM
rpadUUecKuX METO0B; MPUMEHSITH (POPMYIIBI CIIOKEHUS
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKThI U
(GbopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE MTPUBOIUTH MPUMEPHI OSIBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;




€ro cyanoy;

MP 09 oBiiajieHre HaBbIKAMH y4eOHO-
KCCIIEIOBATENIBCKOM, IPOEKTHON U COLMAIIBHOU
JESATEIIbHOCTH

OK 07. CogeiicTBoBath
COXPaHEHHIO OKPYIKaroIen
Cpenbl,
pecypcocOepexeHuro,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJIMMara,
TIPUHITUITBI OEPEXKITNBOTO
IIPOM3BO/ICTBA,

3¢ (HEeKTHBHO JACHCTBOBATH B
Ype3BBIYAHHBIX CHUTYAIUIX;

JIP 30 He npuHUMATh IEUCTBUS, IPUHOCAILLEE BPE]
OKpY’KarollleH cpeae;

JIP 31 ymeTh porHo3upoBarh HeOIaronpusTHbIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JEHCTBUMN, IPEAOTBPALATh UX;

JIP 32 pacimidputh OMNbIT AEATEIbHOCTH IKOJIOTHUECKOM
HaIpaBJIEHHOCTH;

MP 05 pa3pabatbIBaTh IJIaH PEIICHUS MPOOJIEMBI C
Y4ETOM aHaJIN3a UMEIOUINXCSA MaTepUaIbHbIX U
HEMAaTepHUaIbHBIX PECYPCOB;

MP 17 ocymiecTBIsATh LieI€HaNIPaBICHHbII IOUCK
MepeHoca CpeICTB U CIOCOOOB IEHCTBUS B
podhecCHOHATLHYIO CPEy;

MP 18 ymeTb nepeHOCUTh 3HaHUS B IO3HABATEIBHYIO U
MIPaKTUYECKYIO0 00JIaCTH KU3HEAEATEIIbHOCTH;

MP 34 npenaraTe HOBbIE IPOEKTHI, OLICHUBATH UIECH
MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh
KOPPEKTUBBI B ACSTEIBLHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEISIM

I1P6 04 ymeTs oniepupoBaTh MOHATUAMU: (PYHKLIHS,
HenpepbIBHAs (QYHKIMS, IPOU3BOIHAsL, IEpBOOOpa3Has,
OIpEEIICHHBIM HHTETPal; yMETh HAXOUTh IIPOU3BOAHbBIE
3JIEMEHTApHBIX (YHKIMH, UCII0JIB3YS CIIPABOYHbIE
MaTepHalibl; UCCIEN0BATh B MPOCTEHIINX CITydasX (QyHKIIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIlIEE U HAUMEHbIIEE
3Ha4YeHHEe QYHKUIUH; CTPOUTH rpad UK MHOTOUWICHOB C
UCIOJIb30BaHUEM alllapaTa MaTeMaTHYECKOTO aHAJIN3a;
IIPUMEHSTH IPOU3BOJIHYIO PU PELICHUH 3a/1a4 HA JBUKECHHUE;
pelarh MpakTUKO-OPUEHTUPOBAHHBIE 33a]]aul HA
HauOoJIbIlIee U HAMMEHbLIEE 3HAUECHUs1, HA HAXOXKICHHE
IyTH, CKOPOCTU U YCKOPEHMUS,;

IIp6 11 ymers onepupoBaTh MOHATUSIMU: IBUKEHHE B
IPOCTPAHCTBE, MOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEH TIOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYP IPU PEIICHUH 3a/1a4;

ITP6 12 ymeThb BBIUNCIATH T€OMETPUUECKHE BETUIHHBI
(JuTMHa, yroJ, MIouaab, 00beM, MJIOLIa (b TOBEPXHOCTH),
MCIIOJIb30BaTh U3y4Y€HHbIE (POPMYIIBI U METOMBL;

IIK 1.3. [IpoBoauTs pacuer
HAJIOrOB U COOPOB

JIP 24 roToBHOCTB K TPYAY, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYI0JI00HE;

JIP 25 rOTOBHOCTH K aKTUBHOM JIEATETHHOCTH
TEXHOJIOTUYECKON U COLMAIbHON HAaNpaBIECHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyl0 AESATEIbHOCTB;
JIP 27 TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO U
camM000pa30BaHHIO Ha IPOTSHKEHUH BCEH JKU3HU;

JIP 35 oco3HaHMe [IECHHOCTH HAYYHOU JIEATEIbHOCTH,

ITP6 06 ymeTh pemiaTh TEKCTOBBIE 331a4M Pa3HbBIX TUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, IOJU U YaCTH, Ha IBUKEHHUE,
paboTy, CTOMMOCTH TOBAPOB M yCIIyT, HATOTHU 3a/1a4 U3
00J1aCcTH ynpaBJeHUs TUYHBIMH U CEeMEHHBIMU (PMHAHCAMM);
COCTABJIATH BBIPAKEHHUS, ypaBHEHHS, HEPABEHCTBA U X
CHCTEMBI 10 YCIIOBHIO 33J]auH, UCCIIE0BATh MOJIy4YEeHHOE
pelIeHre U OIEHUBATh MPABAONOJO0OHOCTh PE3yIHTATOB;
ITPy 02 ymeTs onepupoBaTh MOHATUAMU: MHOXKECTBO,
MOIMHOXKECTBO, OTIEPAIMU HaJl MHOXKECTBAMH; YMEHHE




TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITeIbHOCTh HHIUBUAYAIbHO U B
rpyIIIe.

MP 10 ciocoOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEIILHOMY MOUCKY METOJIOB PEILICHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS;

MP 22 co3aaBaTh TEKCTHI B Pa3Iu4HBIX (opMaTax ¢
y4eTOM Ha3HaueHUs: HHPOPMAITUH U IIETIECBOM
ayJIMTOpUH, BBIOMpas ONTUMAJIbHYIO popmy
MIPEACTABICHUS U BU3YyaJIU3allHH;

MP 23 onieHuBaTh JOCTOBEPHOCTH, IETUTUMHOCTD
nH(OpMAIINHU, €€ COOTBETCTBHE ITPABOBBIM M MOPAITLHO-
STHUYECKHM HOPMaM;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlnapar AJis
OMMCAHUS PEAIbHBIX IIPOIECCOB U SIBJICHUI MPU pELICHUH
3a/1a4, B TOM YUCJE U3 JPYrUX YUYEOHBIX MPEIMETOB;

ITPy 09 ymeTb cCBOOOTHO OTIEPUPOBATH MTOHATUSMU
MOCJIEI0BATEIbHOCTD, apu(METHYECKAs! IPOTPECCHS,
reoMeTpuYecKas mporpeccusi, 0eCKOHEUYHO YObIBaroIIas
IIpOrpeccusi; yMEHHE 331aBaTh MOCJIE10BATEIIbHOCTH, B TOM
YClie C IOMOIIBI0 PEKYPPEHTHBIX (POpMYIT;

IIK 1.4. [IpumensTh
paboYnii IIaH CYETOB
OyXTraJTepcKOro ydera
OpraHH3aluH

JIP 13 criocoOHOCTD OLIEHUBATh CUTYAIUIO U
IIPUHUMATH OCO3HAHHBIE PELICHUS], OPUEHTUPYSCH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

JIP 24 roToBHOCTB K TPYAY, OCO3HaHUE LICHHOCTH
MacTepcTBa, TPYI0JII00HE;

JIP 34 coBepiIeHCTBOBAHUE SI3bIKOBOM U UMTATENIbCKOU
KYJbTYpPBI KaK CpEACTBA B3aUMOJICHCTBUS MEXTY
JIIOJbMU U TTIO3HAHUS MUPA;

MP 05 pa3pabaTsiBaTh IUIaH peIIEHUs TPOOJIEMBI C
Y4ETOM aHaIM3a UMEIOIINXCS MaTepUANIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

MP 07 KoOpAMHUPOBATH U BBINOJIHATH pabOTy B
YCIIOBUSIX pealbHOTI0, BUPTYAJIbHOIO U
KOMOHMHUPOBAaHHOI'O B3aUMOJICHCTBUS;

MP 14 BbIABAATS NIPUUMHHO-CIIEACTBEHHBIE CBS3H U
aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHns, HaXOAUTh apryMEHTHI 7Sl I0Ka3aTeIbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh 1apaMeTpbl U KpUTEPUN
pelIeHus;

ITP6 05 ymeTh onepupoBaTh NOHATUAMU: pallMOHAIbHAS
(byHKUMSA, TOKa3aTenbHas QyHKLUsA, CTeeHHas QYHKINS,
norapudpmuyueckas QyHKIUs, TPHTOHOMETPHUYECKHE
byHKIMN, 00paTHbIe QYHKIIUU; YMETh CTPOUTH rpadpuku
M3yYEHHBIX (DYHKIIHIA, MCTIOIb30BaTh rpauKy IpU U3yUCHUN
MPOILIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB U 33]1a4 M3 pEaIbHOW KU3HH; BEIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

ITP6 06 ymeTh pemaTh TEKCTOBBIE 3314l Pa3HbBIX TUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, IOJU U YacTH, Ha IBUKEHHUE,
paboTy, CTONMOCTH TOBApOB H YCIIyT, HAJIOTH 33]1a4 U3
001acTH ynpaBJieHUs TUYHBIMH U CEeMEHHBIMU (PMHAHCAMM);
COCTABJIATH BBIPAKEHHUS, ypaBHEHHS, HEPABEHCTBA U X
CHCTEMBI IO YCIIOBHIO 33]1a4H, UCCIIEJOBATh MOTYYEHHOE
pelIeHHe U OIEHUBATh MPABAONOJOOHOCTh PE3yIHTATOB;
ITP0 07 ymeTh onepupoBaTh NOHATUAMHU: CPEHEE
apudMeTHIecKoe, MeInaHa, HanOoJIbIIee 1 HAUMEHBIIIEE
3HA4YEHUs1, pa3Max, AUCHEPCHs, CTAaHIApPTHOE OTKJIOHEHHUE
YHCIIOBOTO HA0OPa; YMETh U3BIIEKaTh, HHTEPIPETHPOBATH




MP 22 co3aaBath TEKCThI B pa3IUYHbIX (hopMaTax ¢
y4eTOM Ha3HaueHUs HH(GOpPMaIUU U LIeTIEBOM
ayJIMTOPUH, BBIOMpast ONTUMATIBHYIO opmy
MIPe/ICTaBICHUS U BU3YaJIH3aliy;

uH(OpMaINIO, IPEACTABICHHYIO B TAaOIHUIIaX, HA
JquarpaMmmax, rpadukax, OTpaxkarollyto CBOMCTBA peabHbIX
MPOIIECCOB U SIBJICHUMN; MPEICTABIATH HHPOPMALIUIO C
MIOMOILBIO TaOJIMI U TUarpaMM; UCCIIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaMuecKux METO0B U 3JIEKTPOHHBIX CPE/ICTB;

IIP6 08 ymeTh onepupoBaTh MOHATUSIMU: CIIyYailHBIA OMBIT U
cilydaiiHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMETb BBIYUCIISATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaMuecKux METOJI0B; IPUMEHATh (POPMYJIbI CII0XKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI 1
(bopMyJIbl IPU pEeLIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasibHbIX COOBITHIA; 3HAKOMCTBO CO CIIy4ailHbIMU
BEJIMYMHAMU; YMEHHUE ITPUBOIUTH IIPUMEPHI NOSIBIICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX;

ITP0 14 ymeTs BbIOHMpaTh NOAXOAAIIUN U3yUYEHHBIH METO
JUI PeLIeHUs 3ajjauy, paclio3HaBaTh MaTeMaTHUeCKUe (aKThl
Y MaTeMAaTUYECKUE MOJENH B IPUPOAHBIX U OOLIECTBEHHbIX
ABJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTUYECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHITUIMU: ONPEEIICHNUE,
aKcuoma, Teopema, CIEeICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIE (POPMYIUPOBKH; YMEHUE
dbopmynupoBaTh 0OpaTHOE U MPOTUBOIIOJIOKHOE
YTBEP)KICHHE, IPUBOIUTH IIPUMEPHI U KOHTP IPUMEDBI,
MCII0JIb30BaTh METOJ] MaTEMaTUYECKOW NHIYKIIHUH;
IIPOBOAMTH JOKA3aTEIbCTBEHHBIE PACCYKICHMS U
peIlIeHnH 3a71a4, OLIEHUBATh JIOTMYECKYIO TPaBUIIbHOCTD
pacCyKJECHUH;

IIPy 02 ymeTs onepupoBaTh MOHATHSIMU: MHO>KECTBO,
IIOJIMHO>KECTBO, ONIEPALIMU HaJl MHOXKECTBAMHU; YMEHHE




HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar 1is
OINUCAHMS peallbHBIX MIPOLIECCOB U SBJICHUN IIPU PEIICHUN
3aJa4, B TOM YHUCJIE U3 JPYTUX YYEOHBIX IPEIMETOB;

IIPy 03 ymeTh onepupoBaTh MOHATUSIME: Tpad, CBSI3HBIN
rpad, aepeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3aaBaTh U
OIUCBIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCII0JIb30BATh
rpadbl IpU pEICHUH 3a/1a4;

ITPy 04 ymeTb CBOOOTHO OTIEPUPOBATH MTOHATUSIMU
coueTaHHe, IEPECTaHOBKA, YUCIIO COUETaHUM, UNUCIIO
NepecTaHoBOK; OMHOM HbroTOHA; yMEHHE IPUMEHSITh
KOMOMHATOPHbIE (PaKThl U PACCYKJIEHUS AJIS PELICHUS 3a1a4;
IIPy 05 ymeTs onepupoBaTh MOHATUSIMU: HATYpaIbHOE
YHCII0, LIE0€ YUCII0, OCTATOK 110 MOAYJII0, pAallMOHATIbHOE
YHCII0, UPPALMOHATIBHOE YHCII0, MHOKECTBA HATypPAJIbHBIX,
LEJIbIX, PAllMOHANIbHBIX, JEMCTBUTEIbHBIX YUCE; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HAUOOIBIINI 00LIHi
JeNUTeNh 1 HAaUMEeHbIee o011ee KpaTHoe, allrOPUTM
EBkiMa npu pemeHuu 3ajay; 3HaKOMCTBO € Pa3IUYHbIMU
MO3UIMOHHBIMU CUCTEMaMH CUUCIICHUS;

ITPy 08 ymeHue cBo60AHO ONIepUpPOBATh MOHATUSAMU:
YETHOCTh (PYHKIIMH, IEPUOAUYHOCTD (PYHKIINH,
OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKILIUH,
AKCTpeMyM (QYHKIIMHU, HAUOOJIbIIIee U HAUMEHbIIIEE 3HAUCHHE
(GYHKINU Ha IPOMEXKYTKE; YMEHHE MPOBOJUTH UCCIIEI0OBaHHE
(GYHKIIMHM; YMEHHUE UCT0Ib30BaTh CBOWCTBA U rpapuKu
GYHKIUM 1715 peleHysl ypaBHEHUH, HEPaBEHCTB U 3aja4 ¢
napamMeTpamu; n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH
MHOXECTBA PEIICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs CBOOOHO ONEpUPOBAThH MOHATUAMHU:
MOCJIe0BATENbHOCTD, apudMeTndecKas: Iporpeccus,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEUHO yObIBaroIas
Iporpeccusi; yMeHHe 3aaBaTh MOCIe10BaTeIbHOCTH, B TOM
YHCIIe C TOMOLIbIO PEKYPPEHTHBIX (hopMyII;




IIK 2.1. ITpoBoauTh
WHBEHTApHU3AIUI0 aKTHBOB
1 0053aTEILCTB
AKOHOMHUYECKOTO CYyObEKTa
U OTpaXkaTh €€ Pe3yIbTaThl

JIP 27 rOTOBHOCTB U CIIOCOOHOCTH K O0OPa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCE KU3HMU;

JIP 34 coBeplilieHCTBOBAHUE SI3bIKOBOM U UMTATEIIbCKOU
KYJbTYPBI KaK CpEACTBA B3aUMOJICHCTBUS MEXTY
JIFOJIBMH U TTIO3HAHUS MUDA;

JIP 37 ChopMupOBaHHOCTH CAaMOPETYJIUPOBAHMS,
BKJIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MIOBEJIEHUE, CIIOCOOHOCTh
aJanTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U
MPOSABIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

MP 03 onpenensTs 1eu OesATeIbHOCTH, 337aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

MP 05 pa3pabaTbiBaTh IUIaH PELIEHUS IPOOJIEMBI C
y4eTOM aHaIn3a UMEIOIINXCS MAaTepUAIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

MP 12 ¢opMupoBaHre Hay4YHOTO THUIIA MBIIIJICHHS,
BJIAJICHUE HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATHSIMH U METOJIaMU;

MP 21 BnazneTb HaBbIKAMU MOJIy4eHUSI HHOPMAITUHU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISATh IOUCK, aHAJIN3, CHCTEMAaTH3aLUI0 U
WHTEPIpETANIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U
dhopm mpecTaBieHus;

ITP0 2 ymeHue oneprupoBaTh MOHATHIMU: CTEIIEHb YKCIIa,
jorapudm 4ucia; yMeHHE BBIIOIHATH BHIUMCICHUE 3HAYCHUI
U IpeoOpa3oBaHMsI BEIPAXKEHUH CO CTENICHIMU U
norapudmamu, mpeodpa3oBaHus JPOOHO-PALIMOHAIBHBIX
BBIPAKCHMUI;

IIP6 03 ymeHnue onepupoBaTh MOHATUSAMHU: PALIMOHAIBHEIE,
UppaLMOHAIIbHBIE, IOKA3aTENIbHbIE, CTCIICHHBIE,
norapuMuuecKrue, TPUrOHOMETPUYECKIE YPABHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

ITPy 08 ymeHue cBOOOHO OTIEPUPOBATH MOHATUSIMH: TpadhuK
¢$yHKMHM, 0OpaTHas QYHKIMUS, KOMIIO3ULUs (PYHKIUH,
nuHeHas pyHKUMs, KBaapaTHuHas QyHKIUs, CTeIIeHHas
(GYHKIUS C LETIBIM [T0Ka3aTeIeM, TPUTOHOMETPUUECKHE
byHKIUN, 00paTHBIE TPUTOHOMETpUYECKUE QYHKIUH,
noKasarebHas u jJorapudmudeckas QyHKIUN; YMEHUC
CTpouTh rpaduku HyHKIUH, BHIIOIHATH IPeoOpa3oBaHuUs
rpadukoB QyHKINI; yMECHHE UCIIOJIB30BaTh TpaduKH
GbyHKIU 1715 U3y4eHus IPOIECCOB U 3aBUCUMOCTEH MPHU
pellIeHnN 3a1a4 U3 IPYruxX Y4eOHbIX [IPEIMETOB U U3
peanbHOM JKU3HU; BhIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEX/ly BEJINYMHAMH; YMEHUE CBOOOIHO ONIEPUPOBAThH
MOHATUSAMH: YETHOCTb (DYHKIIMHU, TIEPUOAUYHOCT (PYHKIIUH,
OTpaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTbH (DYHKLINH,
HKCTpeMyM (YHKIMHU, HanOoIblIee 1 HauMEHbIlIee 3HAUSHHS
(GYHKIIMHM Ha IPOMEXKYTKE; YMEHUE MPOBOIUTh UCCIIEIOBAHNE
(GYHKIIMHM; YMEHHUE UCTOIb30BaTh CBOWCTBA U IpapuKu
(byHKUMI 1715 pelieHus ypaBHEHHM, HEpaBEHCTB U 3a/1a4 ¢
napaMmerpamu; U300pakaTh Ha KOOPJMHATHON IJIIOCKOCTH
MHO’KECTBA PELICHUI YPABHEHH, HEPABEHCTB U UX CUCTEM;

IIK 2.5. CocraBiiaTh
(hMHAHCOBYIO MOJIEITh
OusHec-IUIaHA

JIP 25 roToBHOCTH K aKTUBHOH J€ITEILHOCTH
TEXHOJOTMYECKOW U COLIMAIbHON HAITPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJIHATH TAKYIO IEATEIbHOCTD;

ITP6 02 ymeHue onepupoBaTh MOHATUSMU: CTEIICHb YUCIIA,
J'IOl"apI/I(l)M qucia, YMCHHUC BBIIIOJIHATH BBIYUCICHUEC 3HAa4YECHUH
U TIpeoOpazoBaHus BEIPAKECHHM CO CTETICHSIMU U
norapudmamu, mpeodpa3oBaHus APOOHO-PAITMOHATHHBIX




JIP 37 ChopMHpOBaHHOCTH CAMOPETYJINPOBAHUS,
BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTH 33 CBOE MOBEJCHUE, CIOCOOHOCTD
aIalITUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHUSIM U
MPOSIBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

MP 21 BnazneTb HaBbIKAaMU MOJIyYeHHUST HHOOPMAITUHU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBIISITH IOUCK, aHAIN3, CHCTEMATH3aUI0 U
WHTEPIPETANNIO HHPOPMAIIMH Pa3IMYHbIX BUIOB U
(dbopM mpescTaBICHUS;

MP 23 ouieHMBaTh JOCTOBEPHOCTD, IETUTUMHOCTD
nH(pOopMaIIUY, €€ COOTBETCTBHUE MTPABOBBIM M MOPAIILHO-
ATUYECKUM HOpMaM;

BBIPAKCHMUI;

I1P6 04 ymeHue onepupoBaTh MOHATUAMHU: QYHKIINS,
HenpepbIBHAA QYHKIHS, TPOU3BOIHAS, IEPBOOOpa3Has,
ONpEeIETICHHBIN UHTETpall; YMEHHE HAXOAUTh POU3BOIHbBIE
AJIEMEHTAPHBIX (PYHKINN, UCTIOIB3YS CIIPABOYHBIC
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJJUTh HAUOOJBIINE U HAUMECHBIIINE
3HaYeHUs PYHKIHM; CTPOUTH rpa) K1 MHOTOYJICHOB C
MCII0JIb30BaHUEM alapaTa MaTeMaTHYECKOr0 aHaIu3a;
MIPUMEHSATH MPOU3BOJHYIO IIPU PELIECHUU 3a/1a4 Ha JIBUXKCHHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOOoJIbIIME U HANMEHBIINE 3HAYCHUS, HA HAXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPy 12 ymenue cBOOOJHO ONEPUPOBATH MOHATUAMHU:
cpennee apudmeTrnueckoe, MeMana, HauooJbIIee U
HavMEHbIIIee 3HAUCHU s, pa3Max, JUCIEPCHs], CTAaHIapTHOE
OTKJIOHEHHE JIJIsl OTIMCAHUs YMCIIOBBIX JIAHHBIX; YMEHUE
MCCJIE0BATh CTATUCTUYECKUE TAHHBIE, B TOM YUCIIE C
MIPUMEHEHUEM IpaUIECKUX METOJIOB U AIEKTPOHHBIX
CpeACTB; rpadMuecKy UcCIe10BaTh COBMECTHBIE
HaOJII0/IEHUS C TIOMOILBIO TUarpaMM pacCceuBaHUs U
JIMHEWHOH PErpeccuu;

IIPy 19 ymeHue BoIOUpaTh MOAXOASIIAN METO AJIsl PEIICHUS
3a/1auy; MOHUMaHNE 3HAaUUMOCTH MaT€MAaTUKHU B U3YyUEHUU
MPUPOHBIX U OOIIIECTBEHHBIX MPOIECCOB U SIBJICHUN;
YMEHHE pacro3HaBaTh MPOSIBIEHNE 3aKOHOB MaTEMaTUKH B
HCKYCCTBE, YMEHUE IPUBOAUTH MIPUMEPHI MAaTEMaTUUECKUX
OTKPBITHI POCCUMCKON U MUPOBOM MAaTEeMATHYECKOW HAYKH.




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

2.1. O0beM yueOHOH JUCHUNIMHBI U BUIbI Y4eOHOH padoThl

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl AMCHHUILIMHBI 280
B T.4.

OcHoBHoOE coaep:xaHue 243
BT. 4.

TEOPETUYECKOE 00yUCHHE 125
NPaKTUYECKUE 3aHATHUS 94
KOHTPOJIbHBIE paOOThI 24
IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COJIePKAHUE 27
(comep:kaHue NPUKJIATHOTO MOAYJIsI)

TEOPETHYECKOE 00yUeHUE 1
MPAKTUYECKUE 3aHATHUS 26
IIpoMexyTOUHAN aTTeCTAMSA (IK3AMEH) 12




2.2. TemaTu4ecKHii MJIAH U cO/lePKAHME Y4eOHOI TN CIUTLTUHBI MarteMaTukKa
HaumenoBanue Conep:xxanue y4eOHOro MaTepuasia (OCHOBHOE M NPO(ecCHOHATBLHO-OPUEHTUPOBaHHOe), | O0beMm | DopMupyemMblie
pa3/iesioB U TeM JladopaTopHbIe U MPaKTHYeCcKHe padoThl, CAMOCTOSATeJIbHAsI padoTa 00y4yarommxcs, YacoB | KOMIIETEHUMH
HHIMBUAYAJIbHBIH MPOEKT
1 2 3 7
Paznea 1. 14 OK 01,
IloBTOpEHHE Kypca } OK 02,
MaTeMaTHKH OCHOBHOI OK 03,
HIKOJIbI OK 04,
Tema 1.1 Copepxanue yaeOHOro Marepuaa OK 05
Lenb u 3anaun bazoBble 3HaHUS U YMEHUS 10 MaTeMaTHKE B IPOPECCHOHATBHON U B TIOBCETHEBHOM ’
MaTEeMaTUKH MpU JESITETbHOCTH. OK 06,
OCBOCHUU Jlexkumns 1 OK 07
CHEIMAJIbHOCTH
Tema 1.2 ConeprkaHue y4eOHOro MaTepuaia K 1.3
Yucna 1 BBIYUCIICHUS. JleWicTBUS HAJ| TOJIOKUTENLHBIMU M OTPUIATEIBHBIMH YHCIAMH, OOBIKHOBEHHBIMH U IIK 1.4
Bripaxxenus u JeCSITUUHBIMH Ipo0siMu. [leiicTBHs co cTeneHsMu, OpMYJIbl COKPAILICHHOTO YMHOKEHHSL. 1K 2.1
npeoOpa3oBaHUs Jlexuus 1 [IK 2.5
IpakTHYecKoe 3aHATHE 2
Tewma 1.3. Coneprxkanne y4eOHOro MaTepuana
I'eomerpus Ha Bunel minockux ¢uryp v ux miomass. [I[pakTuko-opueHTHpOBaHHBIE 33]]a4l B Kypce
IJIOCKOCTH TE€OMETPHUH Ha INIOCKOCTH
Jlekumst 1
Tema 1.4 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
[IpouieHTHBIE [IpocThie MPOLIEHTHL, pa3Hble cI0coOb! MX BbluuciaeHus. ClI0KHbIE MPOLIEHTHI
BBIYUCIIEHUSA Jlekuus 1
IIpakTHyeckoe 3aHATHE 2
Tema 1.5 Conepxanue yueOHOro MaTepuasa
VYpaBHenus u JIuHeliHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIC YPAaBHEHHS U HEPABEHCTBA
HEpPaBEHCTBA Jlexkuus 1
IpakTHYecKkoe 3aHsATHE 2
Tema 1.6 Conepxanue yueOHOro MaTepuasa

Cucremsbl ypaBHEHUHN U

HCPAaBCHCTB

CriocoObl pelieHus: CUCTEM JTUHEHHBIX ypaBHeHHH. CHCTeMbl HETMHEHHBIX YPaBHEHUH.
CucreMbl HEpaBEHCTB




Jlekuus 1
Tema 1.7 Coneprxkanue y4eOHOro MaTepuasa
BxoaH0i#1 KOHTpOIIL Brruucnenus u npeodpa3oBanusi. YpaBHEHHUsI M HEPABEHCTBA. | 'eoMeTpHs Ha MIIOCKOCTH
KoutpoJsbHas paéora 2
Pazgen 2. 18 OK 01,
CreneHn U KOPHU. OK 02,
Crenennas pyHkums OK 03,
Tema 2.1 Copepxanne yueOHOr0 MaTepuana OK 04,
Crenennas QpyHkuus, ee | [TousTHe KOPHS N-0if CTENIEHH U3 AeHCTBUTENBHOTO uncna. dyHkun y = 3/X ux cBoiicTBa U OK 05,
CBOWCTBA rpadguku. CBOMCTBA KOPHS N-OH CTENEHU OK 07
Jlexkuus 2
Tema 2.2 Coneprxkanue ydeOHOro Marepuania IIK 1.4
[IpeobpaszoBanue [TpeoOpa3oBaHne HPPALTMOHATBHBIX BBIPAKESHHH K 2.1
BBIPAXKEHUM C KOPHAMH Jlekuust 1 IIK 2.5
N-oif creneHu IIpakTHyeckoe 3aHATHE 2
Tema 2.3 Copepxanne yaeOHOro MaTrepuaa
CBolicTBa CTENEHHU C [TonsiTHe cTeneHu ¢ TO0BIM PallMOHANBHBIM MOKa3aTeneM. CTeneHHble GYHKIH, UX
pPalMOHATILHBIM U CBOWCTBA U TpauKu
JEHCTBUTEIIbHBIM Jlekuus 1
IoKa3aTc/iiMu IIpakTHYecKoe 3aHATHE 2
Tema 2.4 Conepxanue yueOHOro MaTepuasa
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTB YpaBHEHUH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
YPaBHEHUH U PaBHOCHIIBHBIX I€peXo/iaX B YpaBHEHUAX U HepaBeHCTBaxX. OOII1e MeTOo bl pelIeHus
HepaBeHCTB. O0mue YpaBHEHMI: IIEPEX0/1 OT paBEHCTBA (PYHKIIMI K paBEHCTBY apIyMEHTOB ISl MOHOTOHHBIX
METO/Ibl PEILICHUS (GYHKUIMH, METOJT pa3IoKEeHHUs HA MHOXKUTEIN, METO]I BBE/IEHUSI HOBOM NEpEeMEHHOI,
(GYHKIMOHATBbHO-TpaUUECKUN METO
Jlexnus 1
Tema 2.5 Conepxanue yueOHOro MaTepuasa
Pemenne PaBHOCWJIBHOCTE MPPALIMOHATIBHBIX YPABHEHNUI U HEPABEHCTB. METO/IBI UX pEeHICHUSI.
HPPALMOHATIBHBIX Penienne nppanvoHaJbHbIX YPaBHEHUIN 1 HEPABEHCTB
YpaBHEHUU U Jexkuus 3
HEPABEHCTB IIpakTHYecKkoe 3aHATHE 4
Tema 2.6 Coneprxkanne y4eOHOr0o MaTeprana

CreneHu 1 KOpHHU.
CrenenHas QyHKIHS

Onpenenenue creneHHON QyHKIMU. Vcnonap30BaHne ee CBOWCTB MPH peIIeHU YpaBHEHUH 1
HEPAaBEHCTB




KonTtpoJsabsHasi padora 2
Pa3znea 3. 18 OK 01,
IHoka3areabHast OK 02,
bynkuus OK 03,
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK 04,
[TokazarenbHast CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENLHBIM MOKa3areneM. OnpenencHue noka3areabHoMl OK 05,
byHKIMS, ee CBOCTBA (GyHKIUY, ee CBOMCTBA U IpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKA3aTeIbHON (PYHKIIHH. OK 07
Pemennie nokasareabHbIX YpaBHEHUH (YHKIMOHAIBHO-TpadhUYECKUM METOA0OM
Jlekuus 2 IIK 1.4
IpakTHyecKkoe 3aHATHE 2 1K 2.1
Tema 3.2 Coneprkanue y4eOHOro MaTepuania 1K 2.5
Pewenne Pemrenne nokasaTenbHbIX YPaBHEHUM METOJIOM YPAaBHUBAHUS [T0KA3aTEIIEH, METOAOM
MOKa3aTeIbHBIX BBEJICHUSI HOBOW MEPEMEHHOM, (PyHKIIMOHAIBHO-TpapUUIecKUM MeTo10M. Perienue
yYpaBHEHUM U [10Ka3aTeIbHbIX HEPABEHCTB
HEPABEHCTB Jleknus 4
IIpakTHyeckoe 3aHATHE 4
Tema 3.3 Coneprkanue y4eOHOro MaTepuania
Cucremsl PemreHne cucreM 1okas3aTeNbHbIX YPaBHEHUM
MOKa3aTeIbHBIX Jlekuus 2
ypaBHCHUI IpakTHyecKoe 3aHATHE 2
Tewma 3.4 Coneprxkanne y4eOHOro MaTepuana
Pemenue 3anau. Pemrenne nokazaTenbHbIX YpaBHEHUI METOJIOM YpaBHUBAHUS MMOKA3aTENEH U METOJOM
TToka3aTenbHas BBEJICHUSI HOBOM ITEpEMEHHOM. PenieHne nokasaTebHbIX HEPABEHCTB
Gy KonTpouibnas padoTa 2
Pa3nea 4. 28 OK 01,
Jlorapu¢pmsol. OK 02,
Jlorapupmuueckasn OK 03,
hynKuHs OK 04,
Tema 4.1 Coneprxkanne y4eOHOr0o MaTeprana OK 05
Jlorapudwm yucna. Jlorapudwm yncna. JlecAITUUHBIN 1 HATYPAIBHBIN JOrapuMBbI, YUCIIO € ’
JlecsaTuaHbIN U Jleknusa 2 OK 07
HaTypaabHBII IpakTHyecKkoe 3aHATHE 2
JorapudMbl, YUCTIO € I[IK 1.4
Tema 4.2 Copepxanue yueOHOro MaTepuaa IIK 2.1
CaoiictBa norapudmos. | Coiicta jorapudmos. Onepaius JorapuMUPOBAHUSL. IK 2.5




Oneparnust Jlexknus 2
J0rapu(pMUpPOBAHUS IIpakTHYeckoe 3aHATHE 4
Tema 4.3 Copepxanne yueOHOro MaTepuana
Jlorapupmuueckas Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA
byHKIMS, ee CBOICTBA Jlekmus 2
IIpakTHyeckoe 3aHATHE 2
Tema 4.4 Coneprxkanue y4eOHOro MaTepuasia
Pewenne [TonsaTue norapupmudeckoro ypasueHus. Oneparus moTeHIUpoBaHus. Tpr OCHOBHBIX
JOrapu(pMHUUECKUX METO/A PEeLIeHUs JOrapu(PMUUECKUX YPaBHEHUH: (YHKLINOHAIbHO-TpapUUECKHii, METOA
YpPaBHEHUU U MIOTCHIIMPOBAHMSI, METO] BBEJICHHSI HOBOH nepeMeHHoM. JlorapudMudecknue HepaBeHCTBA
HEPABEHCTB Jlexknus 3
IIpakTHYecKoe 3aHATHE 4
Tema 4.5 Coneprxanue yueOHOro MaTepuasa
Cucremsl ANTOPUTM pelIeHHus CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTS JIOTapu()MUYECKUX YpaBHEHUH U
J0rapupMHUECKUX HEPABEHCTB
ypaBHEHU I Jleknus 1
IIpakTHYecKoe 3aHATHE 2
Tema 4.6 IIpodeccrnoHabHO-OPUEHTHPOBAHHOE Co/lepKaHNe (Copdep:KaHue MPUKJIATHOTO MOYJIs)
Jlorapudwmsl B npupoge | Ipumenenue norapudma. Jlorapudmudeckas crupaib B pupoje. Ee MmaremaTndyeckue
Y TEXHUKE CBOICTBa
IIpakTHYecKoe 3aHATHE 2
Tema 4.7 Coneprxanue yueOHOro MaTepuasa
Pewenne 3anau. Jlorapudmuueckas GyHkius. Pemenue npocreimux gorapupMUUecKiuX ypaBHEHUH
Jlorapugmsl. KonTtpouabnas pa6ora 2
Jlorapudpmuueckas
byHKIUSA
Pazpnen S. OK 01
KommiekcHble yucia
Tema 5.1 Conepxanue yueOHOro MaTepuasa

KowmmiekcHble uncia
Tema 5.2
[IpumeneHne
KOMIIIEKCHBIX YHCe

[Tonsite xomiuiekcHoro uucia. ConpsbKeHHblE KOMIUIEKCHBIE YHCNa, MOAYJIb U apryMEHT
KOMIUIEKCHOro  uyucina. @dopma  3amucud  KOMIUIEKCHOTO  yMcia  (reoMeTpudeckas,
TPUTOHOMETpHYECKasi, anredOpandeckas). ApupmeTHueckue AeHCTBUS € KOMIUIEKCHBIMU
yucilaMu. BpIMonHEHWE pacueToB C  IOMOIIBIO  KOMIUIEKCHBIX uyMcen. [Ipumepsr
MCI0JIb30BaHUS KOMIUIEKCHBIX YHCEI

Jleknusa




IIpakTHYecKoe 3aHATHE

Pa3znea 6. 36
OcHoBBI
TPUTOHOMETPHUH.
Tpuronomerpuveckue
GyHKkun
Tema 6.1 Copepxanne yaeOHOT0 MaTepuana
Tpuronomerpuyeckue Panuannas mepa yrna. [loBopor Touku BOKpyr Havana koopauHat. OmpeneneHue cUHYca,
byHKIIUN KOCHHYCa, TaHI€HCa U KOTaHIeHCa. 3HaKW CHHycCa, KOCMHYCa, TaHI€HCa U KOTaHIeHca I10
MIPOU3BOJILHOTO YIJIa, YEeTBEPTSAM. 3aBUCUMOCTbh MEXIYy CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHI€HCOM OJHOTO U
yucna. Pannannas u TOrO K€ yrjia
rpajaycHas Mepa yria Jlexuus 2
Tema 6.2 Copepxanue yaeOHOro Marepuaa
OcHoBHbIE Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCHHYC, TAHT€HC M KOTAHI€HC YIJIOB O U - O.
TPUTOHOMETPUUECKUE DopMyJIIbl IPUBEACHUS
TOXIECTBA. Jlexuus 2
@opmysiel ipuBenicHUst | [IpakTHYECKOe 3aHATHE 1
Tewma 6.3 Copepxanne yaeOHOro Marepuaa
Cunyc, KOCHHYC, Cymma 1 pa3HocTh cuHycoB. Cymma 1 pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC TBOIHOTO
TaAHT€HC CYMMBI U yriia. @opMysibl TOIOBUHHOTO yriia. [IpeoOpazoBanusi CyMMBbl TPUTOHOMETPHYECKUX (PYHKITUN
Pa3HOCTH JABYX YIJIOB B MIPOM3BE/ICHNE U MIPOU3BECHHS B CyMMY. BhIpaskeHne TpUTOHOMETpUYECKUX (DyHKINH
CuHyC 1 KOCHUHYC Yyepe3 TAaHTeHC MOJOBUHHOTO aprymeHnTa. [Ipeobpa3zoBanus mpocTeHImx
JIBOMHOTO yria. TPUTOHOMETPUYECKUX BBIPAKEHUMN
@opmyJibl TOJOBUHHOTO | Jlekuus 4
yria IIpakTHYecKoe 3aHATHE 1
Tewma 6.4 Copep:xanne yueOHOT0 MaTepHana
@DyHKIMH, UX CBOMCTBA. | OONacTh OmpeeNieHuss W MHOXKECTBO 3HaueHud ¢GyHKnud. YETHOCTh, HEUETHOCTS,
CriocoOblI 3a1aHus nepuon4HocTh GyHKIMHA. CrocoOsl 3ajaHus QyHKIMHA
GyHKumi Jlexuus 2
IpakTHYecKoe 3aHATHE 2
Tema 6.5 Coneprxkanne y4eOHOT0 MaTepurasa
Tpuronomerpuueckue OO6nacTh ompeneieHus © MHOKECTBO 3HAUYCHUN TPUTOHOMETpUYecKuX (yHKIUH. UETHOCTD,
(YHKLNU, UX CBOICTBA U | HEYETHOCTD, IEPUOTUUHOCTH TPUTOHOMETpHUECKUX (QyHKIHiA. CBo¥cTBa U rpaduku GHyHKIHH
rpaduku Yy =CO0S X,y =sinX,y=1tg X, Yy = ctg X.
Jlexknus 2

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

I[IK 1.4
IIK 2.1




IIpakTHYecKoe 3aHATHE

Tema 6.6 Coneprxkanue y4eOHOro MaTepuasa
[IpeobpazoBanue CxxaTue u pacTspkeHue TpaduKOB TPUTOHOMETPUISCKUX (DYHKITHH.
rpaduKoB IIpeobpazoBanne rpadKOB TPUTOHOMETPUUYECKHUX (DYHKITHI
TPUTOHOMETPUUECKHUX IIpakTuyeckoe 3aHsATHE 1
byHKIMIA
Tema 6.7 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (Co/lep:KaHue MPUKJIATHOT0 MOAYJIsT)
Onucanue Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUECKHX (DYHKIUI B PO ecCHOHATbHBIX 3a/1a4ax
IIPOU3BOJICTBEHHBIX IIpakTuyeckoe 3aHsTHE 2
MPOLIECCOB C MOMOIIbIO
rpaduKoB QyHKITHIA
Tema 6.8 Coneprkanue y4eOHOro MaTepuania
OO6patHbie Oo6parHnbie TpuroHomerpudeckue GyHkmn. X cBOHCTBa U rpaduKu
TPUTOHOMETPHYECKHE Jlekuus 2
byHKIIUU
Tema 6.9 ConeprkaHue y4eOHOro MaTepuania
Tpuronomerpuyeckue VYpaBHeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHe tg X = a, ctg x = a. Pemenue
ypaBHEHUSA U TPUTOHOMETPUYECKUX YPAaBHEHHMH OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUYECKUE
HEPaBEHCTBA YpaBHEHHMsI, CBOJALIMECS K KBaJpaTHbIM, pEIIa€Mble pPa3I0KEHUEM Ha MHOMKUTENH,
onHopoaHssle. [Ipocrelinie TPUroHOMETPUUECKHE HEPABEHCTBA
Jlexnus 4
IIpakTHyeckoe 3aHATHE 5
Tema 6.10 Copepxanne yueOHOT0 MaTepHana
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUH
TPUTOHOMETPUUECKHUX Jlekuust 2
YPaBHCHUI IIpakTHYecKoe 3aHATHE 1
Tema 6.11 Copep:xanne yueOHOT0 MaTepHana
Pemenue 3ana4. OcnoBel | [IpeoOpa3oBaHre TPUTOHOMETPUYECKHX — BBIPOKCHHUI. PellleHHe TPUrOHOMETPUYECKHX
TPUTOHOMETPHUH. ypaBHEHUN ¥ HEPABEHCTB, B TOM YHCJIE C MCIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpuyeckue KonrpoJibHasi pagoTa 2
byHKIIUN
Pazgen 7. 32 OK 01,
IIpousBoanas OK 02,
(pynkumumn, ee OK 03,
NpUMMeHeHHe OK 04,




Tema 7.1
[ToHsiTE TPOU3BOIHOM.
DopMyIibl U ITpaBUia

Copepxanne yaeOHOT0 MaTepuana

OnpeneneHHe YHCI0BOM oCJICa0BaTCIbHOCTU U CIIOCOOBI €€ 3aJaHus. CBolicTBa YHCIIOBBIX
IOCJIEIOBATEILHOCTEIA. OHpCHeHCHI/Ie npeaciia nmocjiea0BaTCJIbHOCTH. Brruncienue npeacion

b depeHIpoBaHUS nocnenoBarenbHocTel. [Ipeaen dynkiuu Ha 6eckoHeunoctu. [Ipenen pyHKMM B TOUKeE.
[Tpupamenne aprymenta. [Ipupamenne GpyHkinu. 3agauu, MPpUBOASINNE K TOHITHIO
Npou3BoAHON. OnpeaeneHne Npou3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOAHOM
Jlekuus

Tema 7.2 Coneprkanue y4eOHOro MaTepuasa

[Ipon3BoHBIE CYMMBI,
Pa3HOCTH NPOU3BECHHUS,
YacTHOT'O

@opmyuel quddepentmposanus. [Ipasuia nuddepeHupoBaHus

Jlekuus

IIpakTH4YecKoe 3aHsATHE

Tema 7.3

[TponzBoaHkIe
TPUTOHOMETPUUECKUX
bynxuii. [IpousBoanas
CJIOKHOU (DyHKITHH

Cojnepkanuie y4eOHOro MaTepuaia

Onpenenenue cinoxxHoi ¢pyHKuMU. [Ipon3BoHAS TPUTOHOMETPUYECKUX (QYHKLIUH.
[Tpon3BosHas cI0KHOU (PYHKIIUU

Jleknus

HpaKTI/I‘{eCKOC 3aHATHEC

Tema 7.4

Copepxanue yueOHOro MaTepuana

[lonsTue o [Tonsarue HenpepsiBHOM (pyHKIMU. CBOMcTBA HeNpepbIBHOM PyHKIMH. CBA3b MEXKIY
HENPEPBIBHOCTH HETPEPBIBHOCTHIO M TP PEepEeHINPYEMOCTHIO (YHKIIUU B TOUKE. AJITOPUTM PEIICHUS
¢ynxun. Meton HEPABEHCTB METOJIOM MHTEPBAJIOB

WHTEPBAJIOB Jleknus

Tema 7.5 Conepxanue yueOHOro MaTepuasa

I'eomerprueckmii u
bu3nuecKkuit cMbICT

I'eomeTpuueckuii cMbIC MPOU3BOAHON (QYHKIIMH — YTIIOBOM KO3(DPUIIMEHT KacaTeIbHON K
rpaduky QyHKIMH B TOUKE. Y paBHEHUE KacaTelIbHON K rpaduKy QyHKIMHU. AITOPUTM

IIPOU3BOJHOU COCTaBJICHUs YpaBHEHHUsI KacaTeJbHOM K rpaduky @yHkumnu y=f(x)
Jlexnus
IIpakTHyeckoe 3aHATHE

Tema 7.6 Coneprxanue yueOHOro MaTepuasa

PuU3NYECKU CMBICIT
IIPOU3BOJHOM B

Ouznyeckuii (MEXaHMUECKU) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (t)

npo(heCcCHOHANBHBIX IIpakTHyeckoe 3aHsTHE

3a/a4ax

Tema 7.7 Conepxanue yueOHOro MaTepuasa

MOHOTOHHOCTB BospacTanue u yObiBaHHE (PYHKIIMH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (DYHKIUU 3HAKY

¢ynkuuu. Toukn

HpOI/IBBOIlHOﬁ. IlonsTue HpOHSBO,Z[HOfI BBICHICTO ITOpsAAKA, COOTBCTCTBHUC 3HAKA BTOpOﬁ

OK 05,
OK 06,
OK 07

IIK 1.4
IIK 2.1
IIK 2.5




IKCTpEMyMa MPOU3BOIHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a7aui Ha MaKCUMYM H
MUHUMYM. [oHSATHE aCHMIITOTHI, CIOCOOBI UX OMpPEAeIeHU. AJITOPUTM UCCIEIOBAHUS
(GYHKIMU ¥ TOCTPOEHUS e rpaduka ¢ TOMOLIbI0 MPOou3BOHON. [IpoObHOo-nTHeliHas PyHKIUS
Jlekuus 2
IIpakTHyecKoe 3aHATHE 4
Tema 7.8 Coneprkanue y4eOHOro MaTepuasia
HccnenoBanue ¢pynkuuit | Mcenenosanve GyHKIME HA MOHOTOHHOCTD U IIOCTPOCHHE rPadHKOB.
¥ nocTpoeHue rpapukoB | IipakTHYecKoe 3aHATHE 1
Tema 7.9 HaubGonbmee u | Coaeprkanrue yueOHOTO MaTepraia
Ha¥MeHblIee 3HaueHust | HaxoxaeHne HanOobIero 1 HAMMEHBLIETo 3HaYeHUH (QYHKIHUI, TOCTpOeHHE ITpadKOB
byHKIIUN MHOTOYJICHOB C MCIOJIb30BaHUEM arrapaTa MaTeMaTHYecKoro aHaiaun3a
Jlekuus 2
IIpakTHYecKoe 3aHATHE 1
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaHue MPUKJIATHOI0 MOAYJIs)
Haxoxnenue Haumensbiiee u Hanbosnbliee 3HaueHne QyHKIUN
ONTHMAJILHOTO IpakTHYecKoe 3aHATHE 2
pe3ylbTaTa ¢ MOMOIIBI0
IIPOU3BOJHOM B
MPAKTUYECKHX 3a7a4ax
Tema 7.11 Coneprxkanue yd4eOHOro MaTepuana
Pewenne 3anau. ®opmyasl u npasuia Auddepenuuposanud. Mccnenopanue GyHKINA ¢ TOMOIIBIO
Hpoussozxnast QyHKIHH, npou3BoHOM. Hanbompiiee u HauMeHblee 3HaYeHUS yHKIIUH
€C IPUMCHCHHC KountpoJabsHnas padora 2
Pa3pea 8. 16
IlepBooGpa3nasn
(pynkuumn, ee
NpuMeHeHHe
Tema 8.1 Conepxanue yueOHOro MaTepuasa
[TepBooOpa3zHas 3ajaya O BOCCTAaHOBJICHMM 3aKOHA [IB)KEHUS 1O U3BECTHOM cKopocTu. Ilonsitue
¢bynkun. [IpaBuna uHTerpupoBanus. O3HaKOMJIEHHE C TOHSATHEM MHTErpaja U IMepBOoOpa3HOi mis (QyHKIMH
HAaXOX/ICHUS y=f(x). Pemenune 3amau Ha CBSI3b MEpBOOOpa3HOM U €€ MPOU3BOAHOM, BBIUMCICHUE
epBOOOPA3HBIX nepBooOpazHoil U1t naHHOM ¢yHkumu. Tabmuua Gopmyn Uit HaX0XKIEHHs epBOOOpa3HBIX.
W3yyenue nmpaBuia BbIUKCICHHSI IEPBOOOPA3HON
Jlexknus 2
IIpakTHyeckoe 3aHATHE 2

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

IIK 2.5




Tema 8.2

ITmomtane
KPUBOJIMHEHHON
Tpanenuu. @opmyna
Herotona — JleliOuuia

Copepxanne yaeOHOT0 MaTepuana

3ajaun, NPUBOIALIME K TOHATHUIO OMNPENEICHHOIO MHTErpajga — O BBIYHUCICHUU ILUIOIIAN
KPHUBOJIMHEMHON Tpamnenuy, O IepeMelIeHun TOYKU. [loHsATHME OomnpenenéHHOro MHTEerpasa.
['eomerpuuecknii U GU3MYECKUN CMBICT ompeneaeHHOro uHTerpana. dopmyna HeroToHa—
JleiiOHmIa

Jlekuus 2
Tema 8.3 Copepxanne yueOHOT0 MaTepuana
Heonpenenenuslii u [ToHsiTHE HEONPENEIEHHOIO HHTErpajia
ONPEAECIECHHBIN Jleknus 1
MHTErpaJibl IIpakTHYeckoe 3aHATHE 2
Tema 8.4 ConeprkaHue y4eOHOro MaTepuania
[TonsTre 06 ['eomeTpruyeCcKuil CMBICT ONIPEACICHHOTO HHTErpaja
OIPEICIICHHOM Jlexknus 1
MHTETpajIC KaK mIomanan | [Ipakruyeckoe 3aHsiTHe 2
KPUBOJMHEHHOMN
Tpaneuuu
Tema 8.5 IIpodeccrnoHabHO-OPUEHTHPOBAHHOE Co/lepKaHue (Codep:KaHue MPUKJIATHOTO MOYJIs)
OrnpeneneHHbIN ['eomerpuueckuii cMmbica onpeaeneHHoro uarerpaia. @opmysna Herotona - JleiOuuma.
MHTErpajl B KU3HU Pemenne 3amau Ha NpUMEHEHHE HHTErpajia JUisl BbIYMUCICHHS (DU3MYECKUX BEIUYMH U
IJI0IAaeH
IpakTHYecKoe 3aHATHE 2
Tewma 8.6 Coneprxkanne y4eOHOro MaTepuana
Pewenne 3anau. [lepBoobOpasnas pyHkuuu, ee npumeHenue. [IpaBuiia HaxoxIeHUs TEPBOOOPA3ZHBIX.
IepsooOpasHast KonTpoabHnasi padora 2
byHKLNH, ee
IPUMEHEHHE
Pa3nen 9 14 OK 01,
[IpsiMble U MIIOCKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Conepxanue yueOHOro MaTepuasa OK 07
OcHoOBHbIE TOHATHSA [Ipenmer crepeomerpun. OCHOBHbIE MOHSATUS (TOYKA, MpsIMasi, TJIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPUH. OcHoBHbIE akCHOMBI cTepeomeTpuu. Ilepecekaromuecs, nmapauenbHble U CKPELUBAIOLINECS
Pacnionoxenne npsAMbIX | mipsimble. [Ipu3HaK W CBOWCTBO CKPEUIMBAOIIUXCS MPSMBIX. OCHOBHBIE NMPOCTPAaHCTBEHHBIC
U IJIOCKOCTEH Gburypsl.
Jleknus 2




Tema 9.2.
[TapannenbHOCTD
IPSIMBIX, IPAMOM U
IIJIOCKOCTH, INTIOCKOCTEMN

Copepxanne yaeOHOT0 MaTepuana

[Tapannensubie  mpsiMmass ©  wiIockocts.  Ompenenenue. [lpusnak. CoiictBa  (C
nokazarenbctBoM). Ilapamnenshple 1uiockoctu. Omnpenenenue. Ilpusnak. CsolictBa (c
JoKa3aTesnbeTBOM). TeTpasap u ero snementsl. [lapannenenunesn u ero snemeHThl. CBONCTBA
MPOTUBOIIOJI0KHBIX TPaHEW U quaroHanei napamwienenunena. [locrpoenne ceuenuii. Pemenue
3ajad.

Jleknus 2
IIpakTHYecKoe 3aHATHE 1
Tewma 9.3. Copepxanne yueOHOTo MaTepuana
[leprieH IUKYISIPHOCTD [lepnennukynspusie npsmelie. [lapamnensHbie NpsiMble, MEPHEHAUKYISPHBIE K IUIOCKOCTH.
MPSAMBIX, IPSIMOU U [Ipu3Hak NEeprneHANKYISIPHOCTH NPAMON M IIOCKOCTH. JlokazarenbcTBO. [lepnieHaukymnsap u
IJIOCKOCTH, IIJIOCKOCTEN | HakJIoHHAs. [lepneHauKynsipHble MIOCKOCTH. [Ipu3HaK MNepHneHAUKYISIPHOCTH IUIOCKOCTEH.
Jloka3arenbCTBO.
PaccTosiHus B mpocTpaHCTBE
Jlekuus 2
Tema 9.4. Copepxanne yaeOHOro Marepuaa
Teopema o Tpex Teopema o Tpex mepreHAuMKyJspax. JlokazareabcTBO. YTol MEXIy HPsIMON M IMJIOCKOCTHIO.
HEePIEeHIUKYIIpax Yroa Mexay MI0CKOCTSIMU
Jlekuus 2
IIpakTHyeckoe 3aHATHE 1
Tema 9.5. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJIeP:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
[TapannenbHsle, Axcuomel crepeoMeTpui. [lepneHIuKyIspHOCTh IPSIMOM U IJIOCKOCTH, MApaJIENbHOCTD ABYX
NEPIEHUKYIISPHBIE, MPSIMBIX, IEPIEHAUKYJIISIPHBIX IIOCKOCTH, IEPIEHAUKYIISIPHOCTD IJIOCKOCTEN
CKpEIIHBAIONIHECs TpakTHYecKoe 3aHsATHE 2
psIMbIE
Tewma 9.6. Coneprxkanne ydeOHOro Matepuana
Pewenne 3anau. PacnonoxxeHne nmpsMBIX M INIOCKOCTEM B  HIpocTpaHCTBe. llepnenaukynspHOCTE U
IIpsiMble ¥ TIIOCKOCTU B | MApaJUIEIBHOCTh MPSIMBIX U TIOCKOCTeH. CKpenmBaromumecs npsMble
MIPOCTPAHCTBE KonTtpoJsbHas padora 2
Pazgen 10. 12 OK 02,
Koopaunartel u OK 03,
BEKTOPBI OK 04,
Tewma 10.1 Coneprxanne y4eOHOr0o MaTeprana OK 07

JlexapToBBI KOOPANHATHI
B IIPOCTPAHCTBE.

I[eKapTOBLI KOOPAWHATEI B IPOCTPAaHCTBC. HpOCTeI\/'IIlII/Ie 3ala4i B KOOpAWHATAax. Paccrosnue
MCKAY ABYMS TOYKAMHU, KOOPAHWHATEI CCPECAMHEBI OTPE3Ka




Paccrosiaue Mexny Jleknus 2
JBYMsI TOUKaAMHU. IIpakTHyeckoe 3aHsATHE 2
Koopaunats! cepenunsl
OTpe3Ka
Tema 10.2 Copepxanne yueOHOr0 MaTepuana
BekTops! B BexTops! B mpocTpanctBe. CloKeHUE U BHIYMTaHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. yucio. Komminanapuele BekTopsl. CkansipHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxeHnune BeKkTopa
VYo MeKAy BEKTOPAMH. | IO TPEM HEKOMIUTaHAPHBIM BeKTopaM. KoopanHaThl BEKTOPa, CKAISIPHOE MPOU3BEICHHE
CkanspHoe BEKTOPOB B KOOpJMHATAaX, YIOJl MEKY BEKTOPaMH, yroJl MEXAY IPSIMON U INIOCKOCTbIO, YTOJ
IIPOM3BEACHUE BEKTOPOB | MEX/Y TUIOCKOCTSIMHU. Y paBHEHUE IJIOCKOCTH.
Jleknus 2
IIpakTHYecKoe 3aHATHE 2
Tema 10.3 IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOAYJIsI)
[TpakTuko- KoopaunaThas ninockocTs. Beruucienue paccTosiHUM U muionaiel Ha MiI0CKOCTH.
OpPUEHTHPOBAHHBIE KonnuecTBeHHBIE pacueThl
3a/1a4M Ha IIpakTHyeckoe 3aHATHE 2
KOOPJIWHATHOM
IJIOCKOCTH
Tema 10.4 Coneprkanue y4eOHOro MaTepuania
Pemenue 3anau. JlekapTOBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTOphI B mpocTpaHcTBe. CI0KEHNE W BEIUNTAHHE
KoopauHaTel M BEKTOPHI | BEKTOPOB. Y MHOYKEHHE BeKTopa Ha yrcio. KommianapHsie BeKTopbl. CKansipHOE
MIPOU3BEICHNE BEKTOPOB. PaznokeHue BeKTopa o TPEM HEKOMIUIAaHAPHBIM BEKTOPaM.
[Ipocreiimume 3agauun B koopauHaTax. KoopuHaTel BEKTOpa, pacCTOSIHUE MEXKIY TOUKaAMH,
KOOpPJMHATHI CEPENHBI OTPE3Ka, CKAJISIPHOE MPOU3BEICHHE BEKTOPOB B KOOPIMHATAX, YTOJl
MEX/y BEKTOpaMH, YTOJl MEXAY MPSIMOU M MIIOCKOCTBIO, YTOJ MEXK/1Y MIIOCKOCTSIMU
KountposabHas pagora 2
Pa3znea 11. 42 OK 01,
MHOrorpaHHUKHU H OK 02,
TeJsla BpallleHUs OK 03,
Tema 11.1 Copepxanue yueOHOro MaTepuaa OK 04,
Bepuuunsl, pebpa, rpanu | [Tonstue MHOrorpannuka. Ero sjeMeHTsI: BepiunHbl, pedpa, rpanu. Jluaronans. Ceuenue. OK 05,
MHOTOTPaHHHUKA BBINyKIIbIE U HEBBIMYKJIBIE MHOTOTPAHHUKH OK 06,
Jlekums 2 OK 07
Tema 11.2 Copepxanne yueOHOT0 MaTepuana
ITpusma, ee [Tonsitue npusmbl. Ee ocHOBaHus 1 00KOBBIe rpaHu. Beicota nmpu3mel. [IpsiMas u HakJIOHHAS




COCTaBJISIFOLIHE,
ceuenue. [Ipsimas u
MpaBUJIbHAS TPU3MBbI

npusma. [IpasuibHas npusma. Ee ceuenue

Jleknus

HpaKaneCRoe 3aHATHE

Tema 11.3
[Mapannenenunen, Kyo6.

Copepxanue yueOHOro MaTepuaa

[Tapannenenunen, cBOMCTBa MPSIMOYTOJIBHOTO Mapajuienenumnena, Kyo. Ceuenue kyoa,

Ceuenue kyO0a, napajuieJenumena
napajuiesienuIena Jlexkuus
ITpakTH4Yeckoe 3aHATHE
Tema 11.4 Coneprkanue y4eOHOro MaTepuasia
[upamupa, ee [Mupamua u ee anementsl. Ceuenue nupamuabl. [IpaBunbHas nupamuaa. Y ceueHHas
COCTABJISIFOLIME, nupamuaa
ceuenue. [IpaBunpHas Jlexkuus

nupamuia. YcedeHHas
nupaMuia

IIpakTH4Yeckoe 3aHsATHE

Tema 11.5
Bbokxosasg u nmonHas
MMOBEPXHOCTb MPU3MBI,

Copepxanue yueOHOro MaTepuana

[1nouianb 60KOBOM M MOJHON NOBEPXHOCTHU IPU3MBI, MUPAMUIbI

Jleknus

UPpaMu/JIbL IIpakTHYecKoe 3aHATHE

Tema 11.6 Copepxanne yaeOHOro MaTrepuaa

Cummerpus B KyOe, CummeTpusi OTHOCUTEIBHO TOUKH, IPAMOMA, TitockocTH. CUMMeETpHs B KyOe,
napajuiesienunese, napajuleJienunesie, npusMe, nupamue

MMpu3Me, NupaMnuc

Jleknusa

HpaKTI/I‘leCKOC 3aHATHE

Tema 11.7 IIpogeccnoHaTIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
ITpumepsl cummeTpuil B | CHUMMETpUS B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccun IIpakTHYeckoe 3aHATHE

Tema 11.8 Coneprxanue yueOHOro MaTepuasa

[IpaBunbHbIE [TonsiTre npaBUIILHOTO MHOTOrpaHHKKa. CBOMCTBA MPaBUJIBHBIX MHOTOTPAHHUKOB

MHOTOTPAHHUKHU, UX
CBOMCTBA

Jleknusa

Tema 11.9 Conepxanue yueOHOro MaTepuasa

[ununnp, ero Hununanap u ero snemenTsl. CeueHne nuauHApa (MapajjielibHoe OCHOBaHHIO U ocH). Pa3BepTka
COCTaBJISIOLIHE. LJIMHAPA

CedeHue NWIMHIpA Jleknus

Tema 11.10 Conepxanue yueOHOro MaTepuasa




Komnyc, ero

Konyc u ero anemenTsl. CeueHne KoHyca (apajuleIbHOE OCHOBAHUIO U ITPOXOJAIIEE YePes3

COCTaBJISIIOLIHE. BEpILMHY), KOHWYeckue ceueHus. PazpepTka koHyca

CeueHue KOHyca Jlexknus 2

Tema 11.11 Coneprxkanue y4eOHOro MaTepuasia

Y ceueHHBI KOHYC. Yceuennslii konyc. Ero o0pasytomiast u BeicoTa. CeueHne yCeYeHHOTO KOHyca

CeueHne yce4eHHOTO Jlekuus 2

KOHyCa IIpakTHYecKoe 3aHATHE 1

Tema 11.12 Copepxanne yueOHOT0 MaTepuana

[Hap u chepa, ux lap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoct. Ceuenue mapa, chepbl

CCUYCHUS Jlexkuus 2
IIpakTHYecKoe 3aHATHE 1

Tema 11.13 Copepxanue yaeOHOro Marepuaa

[TonsiTue 06 00beMe [Tonsarue 06 oowveme Tena. O6beM Kyba U MpsIMOYyTroJibHOro napamienenunena. Oovem

tena. OTHoOLIEHHE pU3Mbl U IMIIMHAPA. OTHOLIEHHE 00bEMOB IOJJOOHBIX TEJL.

00BbEeMOB MOJAOOHBIX TeT | JIeKIUsA 2
IIpakTHYecKoe 3aHATHE 2

Tema 11.14 Copepxanne yaeOHOro Marepuaa

OO0beMblI U MIOMAAH O6bembl mupamuabl U kKonyca. O0bpem mapa. [lnomaau noBepxHocTel Ten

MMOBEPXHOCTEN TEIl Jleknus 2

Tema 11.15 Copep:xanne yueOHOT0 MaTepHana

KoMmOunamun KoMOuHammu reoMeTpruuecKux Tel

MHOTOTPAaHHHMKOB U TeJ1 | [IpakTHyeckoe 3aHATHE 1

BpaIICHHUS

Tema 11.16 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaHue NPUKJIATHOTO MOAYJIs)

['eomeTpuueckue Hcnonk3oBaHrne KOMOMHALIMNA MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-

KOMOHMHAIIUY Ha OpPHEHTHPOBAHHBIX 33]auax

TIpaKTHKe TlpakTHYecKoe 3aHsTHE 1

Tema 11.17 Coneprxkanne y4eOHOro MaTepurana

Pemenue 3anau. OO0BeMBI U IJIOIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

Mmuororpannuku v tena | KonrpoJibHast paéora 2

BpalleHus

Pa3znea 12. 22 OK 01,

9J1eMEeHThI OK 02,

KOMOMHATOPHKH, OK 03,

CTATUCTUKH U TCOPUH




BEpOATHOCTE OK 04,
Tema 12.1 Coneprxkanue y4eOHOro MaTepuasa OK 05,
OcHOBHbIE IOHATHSA [lepecTaHOBKH, pa3MeILIEHUs, COUETAHMUSI. OK 07
KOMOMHATOPUKHU Jlexkuus
Tema 12.2 Copepxanne yueOHOro MaTepuana [IK 1.4
CobbITHE, BEpOSTHOCTH CoBMecCTHBIC U HECOBMECTHBIE COOBITHS. TeOopeMbI 0 BEPOSTHOCTH CYMMBI COOBITHH. 1K 2.5
coObITus. CrioskeHue u YcnoBHas BEpOATHOCTb. 3aBUCHMbIE U HE3aBUCUMbIE COOBITHS. TeopemMbl O BEpOSITHOCTH
YMHOXEHHUE MIPOU3BEACHUS COOBITHIA.
BEPOSATHOCTEN Jlekuus
Tema 12.3 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIep:KaHMe (Co/iep:KaHue MPUKJIAJTHOT0 MOAYJIsT)
BepositHOCTh B OTHOcHUTeNbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYUBOCTU. CTaTUCTHYECKOE
npodecCuoHaIbHBIX omnpezeneHue BeposiTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
3a/1auax IIpakTHYecKkoe 3aHATHE
Tema 12.4 Copepxanne yaeOHOro Marepuaa
JuckperHas ciydaiiHass | Bugel cirydaiiHbix BenmuuH. OnpeseneHie JUCKPETHON CITy4aiiHOM BeTMYUHBI. 3aKOH
BEJIMYMHA, 3aKOH €¢ pacrpeiesieHns] AUCKPETHOM CIIy4allHOW BeJIMYMHBI. E€ 4nCIIOBbIe XapaKTEepPUCTUKHU
pacnpeneneHus Jlexuus
Tema 12.5 Coneprkanue y4eOHOro MaTepuania
3agaun Marematudeckor | Bapuanmonnsiit ps. [Tomuron yactot u rucrorpamma. CTaTHCTUYECKHE XapaKTEPUCTUKU
CTaTUCTUKH psiga HaOMI01aeMbIX JaHHBIX
Jlekumst
Tema 12.6 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJIep:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
Cocrasnenne Tabmun n | [lepBuuHas 00pabOTKa CTATUCTUYECKUX JaHHBIX. [ paduyeckoe ux mpencTaBicHue.
JauarpaMm Ha npaktuke | HaxoskaeHue cpeiHUX XapaKTepPUCTHK, Ha0JII0JaeMbIX JTaHHBIX
IIpakTHYecKoOe 3aHATHE
Tema 12.7 Coneprxkanne y4eOHOro MaTepuana
Pemenue 3anau. DOnemeHThl KoMOUHAaTOpUKHU. COOBITHE, BEPOSITHOCTH COOBITUSA. CIOKEHNE U YMHOKEHUE
DNeMEeHThI BEPOSTHOCTEH
KOMOMHATOPHKH, KoutpoabsHnas padora
CTaTUCTUKH U TEOPUH
BEPOSTHOCTEN
Paznen 13. 10 OK 01,
MHo:kecTBA. OK 02,
DJIeMEeHTBI TEOPUH OK 03,

rpagos




Tema 13.1 Coneprxanue yueOHOro MaTepuasa OK 04,
MHoxecTBa [Tonstue MHOXecTBa. [ToamHO)ecTBO. Onepalu ¢ MHOKECTBAMU OK 05,
Jlekuus OK 07
Tema 13.2 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE Co/lepKkaHue (CoJdepKaHue MPUKJIATHOTO MOYJIs)
Onepanuu ¢ Onepanuu ¢ MHOXecTBaMU. PelieHue npukiaaHbIxX 3a1au MK 1.3
MHO>KECTBaMHU IIpakTHYeckoe 3aHATHE
Tema 13.3 Coneprxkanue y4eOHOro MaTepuasia
I'pads [onsrue rpada. CszHbIA rpad, 1epeBo, UKI rpad HA IIOCKOCTH
Jlexkuus
IIpakTHYeckoe 3aHATHE
Tema 13.4 ConeprxkaHue y4eOHOro MaTepuania
Pemienue 3a1a4. | Onepanuu ¢ MHOKecTBaMH. OIMCaHUE pEAJbHBIX CHUTyallud C IOMOIIbIO MHOXECTB.
MmnuoxectBa, I'papsl u | [IpumeneHne rpadoB K pEHICHHUIO 33124
UX IPUMEHEHHE KonTtpoJubHas pa6ora
Bcero: 268




3. YCJIOBUS PEAJIN3ALIUU ITIPOTPAMMBI YUEBHOM

JACHUIIJINHBI
3.1. TpedoBanus K MHUHHUMAJIbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecre4yeHNIO
Peanuzamusi mporpaMmbl AWCIUIUIMHBL TPeOyeT HaIW4us y4eOHOro kKaOuHeTa
MaTEMaTUKH.

O6opynoBanne yueOHOTO KaOUHETA:
- TOCAJIOYHBIC MECTA 110 KOJUYCCTBY 00yUaIOIIUXCS;

- pa60qee MCCTO IIPpCTIOaAaBaTCIIA;
- KOMIIJICKT y‘{€6HO-HaFJ'IHIIHI>IX HOCO6Hﬁ;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 331aHUS U1 KOHTPOJIBHBIX padoT;

- Mpo(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTCpHrajbl O9K3aMCHaA.

TexHuueckue CpCaACTBa 06y‘-I€HI/IHZ
- HGpCOHaHBHBII;’I KOMIIBIOTCP C JIMICH3MOHHBIM IIPOIr'paMMHBIM O6€CH€‘I€HI/IGM;

- IPOEKTOP C FIKPAHOM.

3.2. UudopmanmnonHoe odecnevyenne o0yueHust

Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HWHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTypbl

OCHOBHBIE HCTOYHUKH:

1.

Anrebpa u Hayana MaremaTudeckoro aHanu3za. 10 - 11 kiaccel. ba3oBelii u
yriyOneHHbl ypoBHU: yueOHuk / 1. A. Anumos, FO. M. Konsrun, M. B.
TkageBa [u ap.]. - [Ipocemenue, 2022. — 463

I'eometpust 10 - 11 knaccel. ba3oBelil U yriyOneHHbI YPOBHU: yU€OHUK /
A. B. Iloropenos. - [IpocBemenue, 2022. - 174

NunuBuyanbHble KOHTPOJIBHBIE Pa0OTHI MO Kypcy «Airebpa u Haudana
aHanu3a» st cryaeHToB ¢akynbrera CIIO: mocoOue mo maTreMaTuke Jis
CTYJIGHTOB TIEpBOro Kypca dakyiabTeTa CpeaHero mnpodeccuoHaIbHOTOo
obpazoBanus / bearopoackuitl AY/ M.A. Cemepnuna, H.C. IlabGonkoBa —
benroponckuiil’AY, 2022

Pabouas Terpaap mo Kypcy «Anrebpa ¥ Hayayia aHaNIU3a» AJIs CTYJCHTOB
daxynbreta CIIO/benropoackuitl’ AY/ H.C. [TabonkoBa, M.A. CeMmepHuHa
— benropoxa: benropoackuiil’'AY, 2022

Martemartuka B TabMIIax ¥ CXeMax: MOCOOue i MOATOTOBKH K 9K3aMEHY
JUISl CTYZIGHTOB TIEPBOIO Kypca cpeaHero npoheccuoHaIbHOT0 00pa3oBaHust/
benropoackuit I'AY/ I'.B. bpaxuuk, H.C. ITabonkoBa, M.A. CeMmepHuHa,
T.H. Mununna — bearopon: benropoackuitll'AY, 2020

I[OHOJ'IHI/ITCJ'II:HBI@ HUCTOYHHUKU.
1. http://lib.belgau.edu.ru— 36 Benropoackoro 'AY

2. http://znanium.com — 9BC «3HanIyM»

3. http://e.lanbook.com — DBC «JIanp»

4. http://ebs.rgazu.ru — 3BC «AgriLib»



http://lib.belgau.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPO.Ib U OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOI

TUCTUTLITAHBI

Koutposib uW omeHka pe3ylbTaTOB OCBOCHHS 00IIe00pa3oBaTEIbLHOM
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TEMaM COJiepKaHus yueOHOT0 MaTepHaia.

Oo6masi/npodeccuoHanbHast Pasznen/Tema Tun oeHoYHbIX
KOMIIeTeHIIHS MepOnpHUsITHSI

OK 01. Beibupats criocoOsI P 1, Temal.1,1.2, 1.3, 1.4, 1.511- | TectupoBanue

pelIeHus 3a1a4 o/ct,, 1.6 YcTHBI# onpoc

npohecCHOHATBLHOM P2, Temr 2.1,2.2,2.3,2.4,2.5, NunuBunyanbHas

eITEIbHOCTH 2.6 CaMOCTOSITENIbHAs paboTa

MIPUMECHHUTEITHHO P 3, Temn 3.1,3.2,3.3,3.4 KonTponbras pabora

K pa3JIMYHbIM KOHTCKCTaM

P4, Temb14.1,4.2,4.3,44,4.5,
4.6 IT-o/c, 4.7

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temb1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/¢,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,134

Brimonnenne
JK3aMEHAIIMOHHBIX 3aJaHUuN

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIHN3a U
MHTEPIIpETaluU
uH(popManuu, 1
uH(pOpMaIlMOHHbBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHUSI 3a/1a4
npodeCCHOHATBHON
JeSITeIbHOCTH

P1,Temal.1, 1.2, 1.3, 1.4 IT-0/c,
15,16

P2, Temr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

TecTtupoBanue

YeTHBIN onpoc
NunuBunyanbHas
camocTosTeNnbHas paboTa
KonTponbhas padota
Brimonnenue
DK3aMEHAIIMOHHBIX 3aJJaHNi

Y Mpogpeccuonanvroe-opuenmuposannoe cooepoicanue




P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/¢,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 03. IlnanupoBats u
peann3oBBIBaTh COOCTBEHHOE
npodeccuoHaIBHOE U
JMYHOCTHOE Pa3BUTHE,
pEANPUHIMATEIBCKYIO
JeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIONIb30BATh 3HAHUS I10
(uHaHCOBOI I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUsSIX

P1,Temal.1, 1.2, 1.3, 1.4 IT-o/c,
15,16

P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Tems 3.1, 3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temu 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYcrHblii onpoc
NunuBunyanbHas
CaMOCTOsITeNIbHAs paboTa
KonrponsHas pabora
Brmonnenune
JK3aMEHAIIMOHHBIX 3aJaHul

OK 04. DddextuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

P1,Tema 1.1, 1.2, 1.3, 1.4 IT-o/c,
15,16

P2, Temr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temn 3.1, 3.2,3.3,3.4

P4, Temb14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,

TectupoBanue

VYerHbli onpoc
NunuBunyansHas
camocTosiTelbHas paboTa
KonrpomnsHas pabora
Beinonnenue
HK3aMEHALIMOHHBIX 3a1aHNN




11.10 IT-0/¢,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 05. OcyuiecTBasTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIUIO Ha
rOCy/apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eTOM 0COoOeHHOCTEN
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3, 1.4 IT-o/c,
15,16

P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temn 3.1,3.2,3.3,3.4

P4, Temnr4.1,4.2,4.3,44,4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YcrHblii onpoc
NunuBuayanbHas
CaMOCTOSITeNIbHAs paboTa
KonrponsHas pabora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHul

OK 06. IIposiBiaTh
TPaKIaHCKO-
NaTPUOTHYECKYIO MO3ULHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBEICHHNE HA
OCHOBE TPATUIIUOHHBIX
o0I1e4e0BeuecKux
IIEHHOCTEH, B TOM YHCIIE C
Y4€TOM FrapMOHU3ALUU
MEXHAIIMOHATBHBIX U
MEXPEIUTUO3HBIX
OTHOILICHUH, TPUMEHSATH
CTaHJapThI
AHTUKOPPYMIIMOHHOTO
MOBEJEHUS

P1,Temal.1,1.2,1.3, 1.4 II-0/c,
15,16

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10 II-o/c, 7.11
P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

VYerHbli onpoc
NunuBunyansHas
camocTosiTelbHas paboTa
KonTponbnas pabota
Brinosninenue
AK3aMEHALMOHHBIX 3a/IaHUU

OK 07. CopgeticTBOBaThH
COXPaHEHUIO OKPYXKarolei
Cpebl, pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JICUCTBOBATH B
YPE3BBIYANHBIX CUTYAITUIX

P1,Tema 1.1, 1.2, 1.3, 1.4 I1-o/c,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temb14.1,4.2,4.3,44,4.5,
4.6 I1-o/c, 4.7

P 6, Temnl 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,72,73,74,7.5,

TecTtupoBanue

YcTHBIN onpoc
NunuBuyansHas
camocTosTelbHas paboTa
KonTponbhas pabota
Brmonnenue
SK3aMEHAIIMOHHEIX 3aIaHUU




7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/¢,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-o0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5,12.6 IT-o/c, 12.7

P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

IIK 1.3 ITpoBoauTk pacuer
HaJIOTOB U COOPOB

P1,Tema 1.1,1.2,1.3, 1.4 II-o/c,
15,16

P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

VYcrHblii onpoc
KonrponsHas pabora

IIK 1.4 . IlpumensaTs
pabouuii 1jIaH CYETOB
OyXraJaTepcKoro yuera
OpTraHu3aIuu

P1,Temal.1,1.2,1.3, 1.4 II-0/c,
15,16

P2, Temn 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temb1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

VYerHbli onpoc
NunuBunyanpHas
camocTosTelbHas paboTa
KounTponbnas pabota
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUN

IIK 2.1 [TpoBoauTh
WHBEHTApU3AIHI0 AKTUBOB U
0053aTeNLCTB
HKOHOMUYECKOTO CYObEKTa U
OTpaXkaThb €€ Pe3yJIbTaThl

P1,Temal.1,1.2,1.3, 1.4 II-0/c,
15,16

P2, Temr1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10I1-o/c, 7.11

TecTtupoBanue

YeTHBIN onpoc
NunuBunyanbHas
camocTrosTelbHas paboTa
KonTponbhas padota
Brimonnenue
DK3aMEHAIIMOHHBIX 3aJJaHNi

IIK 2.5 CocTaBiadTh
(hMHAHCOBYIO MOJIETH
OM3Hec-IUIaHa

P1,Tema 1.1, 1.2, 1.3, 1.4 IT-o/c,
15,16

P2, Temr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temn 3.1, 3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11

TectupoBanue

YcTHBII onpoc
NunuBunyanpHas
camocTosTelbHas paboTa
Konrponsnas pabora
Brinonnenue
HK3aMEHALIMOHHBIX 3a/1aHNN




P7,Temn 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7




