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PACCMOTPEHO U COT'JTACOBAHO metonunueckoit komuccueit Komnemxka
CeBepoaoHenKoro TexHonorundeckoro nactutyta (pumman) GI'bOY BO «WJII'Y
um. B. dans»

[Tpotokon Ne 01 ot «05» centsiops 2025 r.

Paspaborana Ha ocHOBe ¢eaepaabHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHIapTa CpeaHero MpodecCHOHATFHOTO 00pa30BaHUsA, YTBEPKICHHOTO
npukazoM MwunHoOpHayku Poccum ot 17.05.2012. Ne 413 (3apeructpupoBaH B
Muntoctre Poccun 07.06.2012 Ne 24480 (manee ®I'OC COO), npumepHOit
pabodeit mporpammbl 001Ie00pa30BaTEILHON AUCIUIUIMHBL «MaTemaTukay s
npo¢eCCUOHATIBHBIX 00pa30BaTEIbHBIX OPTaHU3ALIHIA.

[Ipencenarens koMuccuu 3aMeCTUTEINb TUPEKTOpa
D Py en 7 ¥
W E/? / B.H. Jleckun \M% P.I1. ®unp
78 /7
CocraButenn(u):

ApymanoBa Upnna MBanoBHa, npenonasarens CIIO Komnemxa
CeBepogoHenkoro Texnojaorundeckoro uuctutyta (hunuan) I'bOY BO «JII'Y
um. B. Jlamsa».

PaGouast mporpamma paccmotpeHna u coriacoBana Ha 20 /20 y4eOHBIH rof
[IpoToxon Ne 3aceganust MK ot «__ » 20 T
IIpencenarens MK

Pabouas mporpamma paccMoTpeHa u corjacoBana Ha 20 /20 y4eOHBIM roj
[Tpotokom Neo 3acenannss MK ot «_ » 20 1.
[Ipencenarens MK

PaGouast nmporpamma paccmotpena u coriacoBana Ha 20 /20 y4eOHBII rof
[IpoToxon Ne 3acenanusd MK ot «_ » 20 T
IIpencenarens MK

PaGouast mporpamma paccmotpeHna u coriacoBana Ha 20 /20 y4eOHBIH rof
[Iporokoit Ne 3acemanust MK or « _ » 20 r.
[Ipencenarens MK
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. Obmas xapakTepucTuka pabodei mporpaMmbl
00111600pa30BaTENbHON TUCIUTIINHBI

. CtpykTypa u coaepxanue
00111600pa30BaTENbHON TUCIUTIINHBI

. YcnoBus peann3anyy MporpaMmbl
00111600pa30BaTEIbHON TUCITUTIINHBI

. KoHTpOIIb 1 OIICHKA PE3yJIbTaATOB OCBOCHUS
00111e00pa30BaTEIIPHON TUCITUIIIMHBI
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1. Oo0mas XapaKTePHCTUKA padouei NPOrpaMMsl
00111e00pa30BaTEILHON JUCHUILTHHBI

1.1. OOmeoOpa3oBarenpHas aucHUIUIMHA «MaTemaTukay SBISETCS
00s3aTebHOM  YacThi0  00IIe00pa30BaTENIbHOTO LHUKJIA  00pa30BaTEIbHOMN
nporpammbl B cootBeTcTBUU ¢ PI'OC B CIIO mo cmemmansnoctu 15.02.17
MoHTax,  TeXHHYECKOE€  OOCIy)XMBaHHE,  OKCIUIyaTallss W PEMOHT
MPOMBINIUICHHOTO  00OpyAoBaHus (MO OTpaciisaM), peaau3yemMorl Ha Oasze
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma pa3paboraHa Ha ocHoBaHuM TpeboBaHuii PI'OC cpennero
o61ero o0pa3oBaHus ¢ y4eToM MpohecCHOHATFHON HAIIPABICHHOCTH MOJTy4aeMOn
CIIELUATBHOCTH.

1.2. lesn ¥ IuIaHUPyeMble Pe3yJbTAThl 0CBOEHUS JUCITUTIIMHBI
1.2.1. Ileau v 3a7a494 JUCHUILIMHBI:

Conepxanue mporpamMmbl obOmieoOpazoBaTenbHol  aucuumuimabl OY I1.07
«MaremaTrka» HamnpaBlICHO Ha JOCTH)KEHUE pe3yJbTaTOB €€ M3Y4YeHHS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c¢ yyerom mnpodeccuoHanbHOU
HamnpasyieHHoctr OI'OC CI1O

1.2.2. lnanupyemMbie pe3yJbTaThl 0CBOEeHHs 0011e00pa30BaTeIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHne JUCIUIUIMHA UMEET NpU (POPMUPOBAHUH U PA3BUTHH

obmux komneteHui (nanee — OK) u npodeccuoHaNbHBIX KOMIIETEHIIUHN (fanee —
[1K).



O0mme Ilnanupyembie pe3yabTaThbl 00y4eHHU s
KOMIIeTEHIIUH Oo0mme JAucunnmianHapHbie

0K 01 - - TOTOBHOCTb K TpPYAYy, OCO3HAaHHUE LIEHHOCTH | - BJIQJIETh METOJAMM  JOKa3aTeJIbCTB, aJrOpUTMaMu

Bri6upars crocoOb1| MacTepCTBa, TPYIOIO0OHE; pemieHus 3anad; yMeHue (GopMyIHpOBaTH OMPEICICHUS,

peueHus 3ama4| - TOTOBHOCTH K AKTUBHOU JNCATEILHOCTH | AKCHOMBI M TCOPEMBI, IPHUMEHATH UX, [POBOAUTH

npo(ecCHOHANBbHON | TEXHOJOTMYECKOW W COLMAIBHOM HANpaBICHHOCTH, | JIOKAa3aTeJIbHBIC PACCYKICHHS B XOJIC PEILICHHS 3a/1a4;

JIeATEIIbHOCTH CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATH U - YMETb OIIEpUPOBATH IOHATUSAMHU: CTENEHb 4YHCIA,

HPUMHHUTEIIBHO K| - CaMOCTOSTEIBHO BBIIIOJIHATh TaKkyr | Jorapu(M 4yKcia; yMEHHE BBINOJIHATh BBIYUCICHUE 3HAYCHUI

Ppa3InIHbIM JIeSATEIIbHOCTD; U 1peoOpa3oBaHUS  BBIPAKEHUH CO  CTENEHSAMH U

KOHTCKCTaM - UHTEPEC K Pa3InIHBIM chepam norapudmamu, TpeoOpazoBaHUA  APOOHO-PALMOHAIBHBIX
npodeccuoHaNbHOM NesTeNbHOCTH, BBIPAKECHMUIA;
- OgajcHme YHUBEpCAIbHBIMH yaeOHBIMHA | - yMETh OINEpUPOBaTh MOHATUSMHU: PALMOHAJIbHBIE,
I03HABATEIbHBIMU JEUCTBUSIMU: HppaHuOHAILHBIC, IMOKa3aTCJIbHbIC, CTCIICHHBIC,
- a) 6a30BbIC JTOTHYECKUE ACHCTBHUSL: JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS U
) CAMOCTOSTEILHO (bopMyIHPOBATE i | HCPABEHCTBA, UX CUCTEMBI; - YMETh OIEPUPOBATE MOHSTUSIMHU:
AKTYalu3UpoBaTb  IpobieMy, — paccMaTpupars — ee | QYHKUWL,  HENpEpbiBHas  QyHKOus,  MpOM3BOAHA,
BCECTOPOHHE; nepBooOpasHas, ONpeNelIeHHbI MHTErpal; yMeTh HaXOJIUTh
- YCTAHAB/IMBATH CYIIECTBEHHBIH TNpu3Hak wym | [ POMSBOMHBIC — SJICMCHTAPHBIX byHxuuit, HCTIONB3 YA
OCHOBaHHS Ui  CpaBHeHWs, Kiaccuukamuu p | CTIPABOUHBIC  MATEpHABL HCCIENOBATE B  NPOCTEHIINX
00001IeHUS; ciay4asx (yHKIIMM HA MOHOTOHHOCTh, HaXOJIUTh HAaMOOJBIITHE
i ONpENENAT:  IETH  JCSTENbHOCTH, — 3a/aBaTh U HauMEHbIIME 3HAa4eHUs (YHKIUI; CTPOUTh TpauKH

napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,

- BbIABJIATE 3aKOHOMEPHOCTH W MPOTHBOPEYHA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCHUTBb KOPPEKTUBLI B ACATCIIBHOCTDb, OLICHNBATDH
COOTBETCTBHUEC PE3YJIbTATOB LCIAM, OLUCHUBATH PHCKU
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

- - pa3BHUBaThb KPCATHUBHOC MBIINIJIICHUE IIPU PCILICHUN
KHU3HCHHBIX HpO6JICM

- 0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BJIQJICTh HABBIKAMHU Y4eOHO-HCCIIE0BATENbCKON U

MHOT'OYJIEHOB C MCIIOJIb30BAHUEM alapara MaTeMaTH4ecKoro
aHaJM3a,

- IIPUMEHATHh IPOU3BOJHYIO IIPU PELIEHUH 3a7ad Ha
JBIKEHHE; pelaTh MPAaKTHKO-OPUEHTUPOBAHHBIE 3a7laud Ha
HauOOJbIINEe M HAUMEHBIINE 3HAYEHMs, Ha HaXO0XKIECHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETb  ONEPUPOBaTh MOHATUSAMM:  palUOHAIBHAS
byHKUus, TMOKazaTelnbHas (QYHKIUSA, CTerneHHas (QyHKIus,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE

¢byHKIMM, oOpaTHbIE (QYHKIIMH; YMEHHE CTPOUTH IpaduKu




NPOCKTHON  JeSITeIbHOCTH,
npo0Jem;

HaBbIKaMU  pa3pClICHUA

BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIU3UpOBATh 3a]1a4y, BbIJIBUTATh TUIIOTE3Y €€
pelIeHUs], HAaXOIUTh apTyYMEHTBI JJIs1 JOKA3aTeIbCTBA
CBOMX YTBEP KICHUI, 3a/1aBaTh TapaMeTPhbl U KPUTEPUHU
peLIeHHUS;

aHaJIM3UPOBATh MOJIYYEHHBIC B XOJI€ PEIICHUS 3adaqyu
pe3yJIbTaThl, KPUTUYECKHU OLIEHUBATH UX JI0CTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSAX;

- yMETh IMEPEHOCHTh 3HAHHUS B I[IO03HABATEIIBHYIO W
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

YMEThb WHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX
obnacreii;

BBIJIBUTaTh ~ HOBBIC MJICH, MpeIJIaraTb OPUTHHAJIbHBIC

MOJXO/Ibl U PELICHUS;

- 5 CIIOCOOHOCTH 0. HCIIOIb30BaHUS B

MO3HABATEJIbHON M COIMATIbHON MPAKTUKE

W3YYCHHBIX ()YHKIUH, UCTIOIB30BaTh TPaPUKU MPU HU3yU4ECHUU
IIPOLIECCOB M 3aBHCUMOCTEW, MPU PELICHUM 33J1a4 U3 JIPYTUX
yueOHBIX MMPEAMETOB U 337a4 U3 PEabHOM KU3HU; BHIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

YMETb pelIaTh TEKCTOBBIC 33/1a4H Pa3HbIX TUIIOB (B TOM
YrCIie Ha MPOIICHTHI, TOJU U YaCTH, Ha ABW)KCHUE, padoTy,
CTOUMOCTH TOBApPOB U yCIyT, HAJIOTH, 3a7a4uu U3 00JIacTu
yIpaBieHUS JIMYHBIMU U CEMEUHBIMU (PMHAHCAMU);
COCTaBJISITh BBIPAXKEHHUSI, YDABHEHHUSI, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIIOBHIO 33]1a4H, UCCIIEOBATh MOJIYYEHHOE
pelleHre 1 OlEHUBATh MPaBIONOA00HOCTh PE3yabTaTOB;

- yMETh ONEepUpPOBaATH MOHATUSIMU: cpenHee
apupMeTHyecKoe, MeauaHa, HauOoJIblllee W HaMMEHBIIEe
3HAUYEHUs], pa3Max, AUCHEPCHs, CTAaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO Ha0Opa; yMeTh HW3BJICKaTh, HWHTEPIPETHPOBATH
uHpopMaIMio,  TPEICTaBICHHYHO B  Tal0iumax, Ha
quarpammax, rpadukax, OTpakarollyld CBOMCTBa pealbHBIX
MPOIIECCOB W  SIBJICHUM; TPENCTaBIATh HWHMOpMAIUIO C
MTOMOILIBIO TabIUIl u arpaMmM; HCCJIEe10BATh
CTaTUCTUYECKUE JIaHHBbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadUYeCcKuX METO/I0B U JEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATUSMH: CIYYAUHBIA OMBIT U
Cly4ailHOe COOBITHE, BEPOSTHOCTH CIY4alHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSATHOCTH C  HUCIOJb30BAHUEM
rpa@uYecKux METOJIOB; MPUMEHSTh (HOPMYJbI CIOXKEHUS U
YMHOXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHbIE (akTel U
dbopMynbl TpU pELICHUH 3a7ad; OICHUBATh BEPOSITHOCTH

pearbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIIy4aifHBIMHU
BEJIMYMHAMHU; YMEHHE MPUBOAMUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOAHBIX U

OOIIeCTBEHHBIX SIBJICHUSX;

- YMETb ONEPUPOBATH TMOHATUSAMHU: TOUKa, IpsMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, JIByTpaHHbIN yrou,




CKPEIIMBAIOIINECS MpsIMbIE, MapajuieIbHOCTh u
MEePHEHAUKYISIPHOCTh MPSIMBIX U IIJIOCKOCTEH, Yrojd MExXIy
NPSAMBIMH, YTOJ MEXIY NPSMON U MIIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PAacCTOSIHUE OT TOYKHM JO IUIOCKOCTH,
pacCTOSIHUE  MEXKIY  OPSIMBIMH,  PACCTOSHHE  MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BATh MPH PEUICHUM 3a7ad
n3ydeHHbIe (AKTBI W TEOPEMbl IUTAHUMETPHUH; YMEHHUE
OIICHUBATH pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUPA;

YMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUYCHUE
MHOTOTPaHHHKA, Ky0, MapajuieyIeuIie]], Mpu3Ma, upaMu/ia,
¢burypa v moBEpXHOCTb BpallleHUs, IIMIMHIP, KOHYC, 1Iap,
cdepa, ceueHus GUrypsl BpalieHus, MIOCKOCTh, KacaroIascs
cdepbl, HUIUHAPA, KOHYCA, IIOMAAb TOBEPXHOCTH
MUPAMUJIBL, TPU3MBI, KOHYCA, IUIUHAPA, TIOMAAL CQepsbl,
00BbeM Ky0a, MpSAMOYTOJIbHOTO Mapaieienureia, MupaMuibl,
IPU3MBL, IIMHIPA, KOHYCA, Iapa; yMEeHHe U300pakaTh
MHOTOTPaHHUKH U TTOBEPXHOCTH BpAIIEHUSI, UX CEUCHUS OT
PYKH, C IOMOUIbIO YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CpEACTB; YMEHHUE PaCIO3HABATh CAMMETPHIO B IPOCTPAHCTBE;
yMEHHUE Pacrlo3HaBaTh NMPaBUIIbHBIE MHOTOTPaHHUKY;

- YyMETh  ONEpPUPOBATH MOHATUSIMHU: JBUKEHHE B
MPOCTPAHCTBE, TMOAOOHBIE (UTypl B  MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOUIEHWE IUIONIAJIEH TOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYp MPH PEIICHUHN 3a]1aY;

- YMETh BBIYHCIIATh T€OMETPUUYECKHE BETUYUHBI (JUTHHA,
yroJ, MIomaas, 00beM, MIOMaab MOBEPXHOCTH), UCTIOIb3YS
U3YYEeHHbIE (OPMYIIBI U METO/IBI;

- YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS
CHCTeMa  KOOpJAWHAT, KOOPAWHATHI  TOYKHU,  BEKTOP,
KOOPJMHATHI BEKTOPA, CKAIIPHOE MPOU3BEIICHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, NPOU3BEACHUE BEKTOpa Ha
YUCJIO;, HAXOJUTh C TOMOIIBI0 HM3YYECHHBIX (opmyn
KOOPJWHATBI CEPEIMHBI OTPE3KA, PACCTOSIHUE MEXKIAY ABYMS




TOYKaMU;

- YMEThb BbIOMPATH MOAXOASIIMN U3yYEHHbIH METON 1Jis
pelIeHMsl 3aJjau, paclio3HaBaTh MaTeMaTHuyeckue (PakThl U
MaTeMaTHYeCKUe MOJENHU B IMPHUPOJIHBIX M OOLIECTBEHHBIX
ABJICHUSAX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MAaTE€MaTU4eCKUX OTKPBITMM POCCUMCKOM UM  MHUPOBOH
MaTeMaTUYECKON HAyKH.

- YMETb  OIEPUPOBATh  IMOHATUSAMHU:  OIPEICIICHUE,
akcuoMa, Teopema, CIEACTBHE, CBOMCTBO, IIPU3HAK,
JIOKa3aTeIbCTBO, PABHOCHIIbHBIE (HOPMYIHPOBKH; YMEHHE
bopmynupoBaTh oOpartHoe u IIPOTUBOIIOIO0XKHOE
YTBEPXKACHUE, MPUBOIUTH MPUMEPHl M KOHTPIPUMEPHL,
HCIIOJIB30BaTh METOJ MATEMAaTU4YECKOW MHIAYKIIMH; IIPOBOAUTH
JIOKa3aTeNNbHbIE  PACCY)KIEHUS IPU  PEIICHUU  3a1ady,
OLICHUBATH JIOTUYECKYIO IIPABUIIBHOCTb PACCYKICHUM;

- YyMEThb  ONEPUPOBATH  IOHATHAMH:  MHOXECTBO,
IIOAMHOKECTBO, ONEPAlMM HAaJ MHOKECTBAMHM; YMECHHUE
UCIIOJIB30BaTh TEOPETUKO- MHOJKECTBCHHBIM armapar s
OIMCAHUs pealbHBIX IPOLIECCOB M SBICHUU IIPU PELICHUU
3ajiay, B TOM YHCJI€ U3 JPYTUX YUEOHBIX IPEAMETOB;

- YMETh ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBINA Tpad,
JiepeBo, LMKJ, rpad Ha IJIOCKOCTH; YMEHHME 3a/aBaThb U
OINUCBHIBATh Tpadbl PazIMUHBIMU CIIOCOOAMHU; HUCIIOJIb30BaTh
rpadbl Ipu pelIeHUH 3a/1a4;

- yYMETh CBOOO/IHO ONEPUPOBAThH MOHATUSMU: COUETAHUE,
[IEPECTAaHOBKA, YHUCJIO COYETAHHM, YHUCIO MEPECTaHOBOK;
ounom HplOTOHA; yMeHUE MPHUMEHATh KOMOWHATOPHBIE
(bakThI 1

paccyKJIeHHs IS PELICHUs 3a1a4;

- YMETh ONEPUPOBATh MOHATHUSAMHU: HAaTYypaJbHOE YHCIIO,
LEJI0O€ YHCII0, OCTATOK II0 MOXYJIIO, PALMOHAIBHOE YHUCIIO,
MPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATyPAJIbHBIX, ILEIBIX,
paloHaIbHbIX, JENCTBUTENBHBIX 4uCell, yMEHHUE




UCMOJb30BaTh IMPU3HAKU JEIMMOCTH, HAaUMEHbLIMH OO0Iui
JenuTeNh U HauMeHblee o01ee KpatHoe, aroput™ EBkimna
OpU  pelleHUuH  3a7ay; 3HAKOMCTBO C  pa3IMYHBIMU
MO3ULIMOHHBIMH CUCTEMaMU CUUCIICHHUS;

- YMETh CBOOOJHO ONEPHPOBATH MOHATHSIMHU: CTEHECHb C
LIEJIBIM [10Ka3aTeIeM, KOPEHb HaTYpajJbHOW CTENEHHU, CTEIIEHb
C palMOHAJIBHBIM IOKa3aTeJIeM, CTEIEHb C ACHCTBUTEIbHBIM
(BeIleCTBEHHBIM) TIOKa3aTenieM, JorapudM 4YuCiIa, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO YHCIIA;

- yMETh  ONEpUpPOBaTh  MOHATUAMHU:  TOXKIECTBO,
TOKJIECTBEHHOE NpeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa ypaBHEHUH M  HEPABEHCTB, PaBHOCUJIBHOCTh
YpaBHEHMH, HEpaBEHCTB U  CHUCTEM, PpaLHOHAIbHBIE,
UppalnyuoHaIbHbIE, HOKa3aTesbHbIE, CTEIICHHbIE,
JorapupMHIECKHe, TPUTOHOMETPUUECKUE ypaBHEHUS,
HEPABEHCTBA M CHCTEMbl; YMEHHE peliaTb ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MOMOIIbIO PA3JINYHBIX MPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C MapaMeTpoM;
OPUMEHATh YpPaBHEHUS, HEPAaBEHCTBA, WX CHCTEMBI JUIS
pelieHnsT MaTeMaTHYeCcKMX 3aJad M 3aJad U3 pa3IMuHbIX
oOracTell HayKu U pealbHOM JKU3HH;

YMETb CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TPAPUK PYHKIIUH,
oOpaTtHast QyHKIHS, KOMIO3ULIUS PYHKITUH, JIMHEHHAS
(GbyHKIMS, KBagpaTuyHasi QyHKIMS, CTeIeHHast PYHKIMS C
LeJIBbIM TI0Ka3aTeNIeM, TPUTOHOMETpUYECKUE QYHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINHU, TTOKa3aTeNbHAs U
norapudmuueckas GyHKIUU; YMEHUE CTPOUTH rpapuku
(GyHKUIMH, BBITOTHATH MTpeoOpa3oBaHus TpapuKoB (yHKIIMA;
YMEHHE UCIO0JIb30BaTh rpaduKu PYHKIUN 11 U3YUECHUS
MIPOLIECCOB U 3aBUCHUMOCTEN MpHU PELICHUH 3a/1a4 U3 IPYruX
y4eOHBIX IPEAMETOB U U3 PEAbHOM KU3HH; BBIPAXKaTh
(hopMyliaMy 3aBUCUMOCTH MEXIy BETMUYUHAMU;

yMEHHUE CBOOOAHO ONEPUPOBATH MOHATHUIMU: YETHOCTb
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(GyHKIMHU, TEPUOAUYHOCTh (PYHKIIUHU, OTPAHUYEHHOCTh
(yHKINH, MOHOTOHHOCTB (DYHKILIUH, SKCTPEMYM (DYHKIIHH,
HauOoJIbIlIee M HAaUMEHblIIee 3HaueHUs1 GYHKLINUU Ha
IPOMEXKYTKE; YMEHUE IPOBOAUTH HCCIeI0BaHUE (PYHKLINY;
YMEHHE MCIOJIb30BaTh CBOMCTBA U IpadUKu PYHKIIHHA JUIsT
peleHus ypaBHEHHIA, HEpAaBEHCTB U 33/1a4 C TapaMeTpamH;
n300pakaTh Ha KOOPIAWHATHOM MJIOCKOCTH MHOXKECTBA
peleHuil ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM;

YMETh cBO0OO/IHO OIIepUpPOBAThH HOHSTUAMU:
I10CJIE10BATENbHOCTD, apudMeTHIecKas nporpeccus,
reoMeTpuueckas mporpeccusi, OeCKOHEYHO yObIBaroIas
reoMeTpuyecKas MIPOrpeccusi; YMEHHE 3a/laBaTh
MOCNIEIOBATEIbHOCTH, B  TOM  YHCJIE€ C  IOMOIUIBIO
PEKYypPPEHTHBIX (popMyIT;

YMETh OIEPUPOBATH HMOHATHAMM: HEHNPEPHIBHOCTh (YHKIIUH,
acHMIITOTHI rpaduka GyHKIMH, IepBasi U BTOpasi MPOU3BOTHAS
(GyHKIMH, TEeOMETpUYECKMH U (U3HYECKMH  CMBICH
IPOM3BOJIHON, MEpBOOOpa3Has, ONPEAEICHHbIH HHTEerpa;
yYMEHUE HAaXOJUTh ACHUMITOTHI rpaduka (YHKIHH; yMEHHUE
BBIYUCIIATH NPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMMO3UIMHU (DYHKIMIA, HAXOTUTHh ypaBHEHHE KacaTEIbHOW K
rpaduKy QyHKIUU; YMEHHE UCIOIb30BAaTh MPOU3BOIHYIO JUIS
uccienoBanusl (QYHKOWH, U1  HAXOXKICHHUS HAWITYYIIero
pemieHus B TNPHKIAAHBIX, B TOM YHCIE COIMAIBHO-
HSKOHOMHYECKUX M (U3MYECKUX 3a7ayax, Uil ONpeeseHUs
CKOPOCTH U YCKOPEHHUS; HaXOAUTD IUIOIIAIU U 00beMbI (pUryp
c MIOMOIIBIO UHTErpana; IPUBOINUTH pUMEpPbI
MaTeMaTH4eCKOIro MOJIETTUPOBaHUS c MTOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHI;

YMETh ONEPUPOBATh MOHATUAMHU: KOMIJICKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOJYJb U apTyMEHT
KOMILIEKCHOTO 4yHcia, (hopMa 3alyucu KOMIUIEKCHBIX YHCell
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(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanydeckas);
YMETb POU3BOIUTH apU(PMeTHUECKUe 1eHCTBUA C
KOMIUIEKCHBIMU YHCIIAMH; IPUBOJAUTH IPUMEPBI
HCIIOJIb30BAHNS KOMIUIEKCHBIX

YHCElL,

yMETh  CBOOOJAHO  ONEpUPOBaTh  IOHATUAMH:  CpelIHEe
apupMeTHUecKoe, MeAuaHa, HauOoJbIIee W HaUMEHbIIEe
3HAYEHUs, pa3Max, JUCIEPCHUs, CTAHJAPTHOE OTKJIOHCHUE UL
ONMCAaHUS  YHCIOBBIX  JAHHBIX; YMEHHE  HCCJIEN0BATH
CTaTUCTUYECKUE JIaHHblEe, B TOM 4HCIE C IPUMEHEHHEM
rpadM4ecKuX METOJIOB M 3JEKTPOHHBIX CPEICTB; rpaduyuecku
UcclIeloBaTh ~ COBMECTHBbIE  HAONIOJCHHS C  [TOMOIIbBIO
JyarpamMM paccerBaHUs U JIMHEHHOW PErpeccuu;

YMETh HAXOJUTh BEPOATHOCTH COOBITUI C HCIOJIB30BAHUEM
rpadu4ecKux METOJI0B; IPUMEHSATH Ul PELIeHUs 3a1a4
(opMyJIBI CIIOKEHHSI U YMHOKEHHs BeposATHOCTEH, hopMyiy
HOJIHOM BeposATHOCTH, popmyny bepHymiu, KoMOMHAaTOpHBIE
(akThl U POPMYIIBI; OLIEHUBATH BEPOSITHOCTU PeaTbHbBIX
COOBITHI; yMEHUE ONepUPOBATh MOHATUAMU: ClTydaiiHas
BEIINYMHA, PACIIPEACIICHUE BEPOATHOCTEN, MATEMAaTUYECKOE
O’KHMJIaHHE, JUCIIEPCHUS U CTAHIAPTHOE OTKJIIOHEHUE CIIy4YalHON
BEJIMYMHBI, QYHKIIMU pacipeesieH s U INIOTHOCTH
PaBHOMEPHOI0, I0KA3aTEILHOIO U HOPMAJILHOTO
pacipeneneHuii; yMEHUE UCIIOIb30BaTh CBOMCTBA U3YUYEHHBIX
pacipeneneHui Uil peleHus 3a1a4; 3HAKOMCTBO C
HNOHATHSAMM: 3aKOH OOJIBIINX YUCEI, METO/Ibl BBLIOOPOUYHBIX
HCCIIEA0BAHUN; YMEHHUE IIPUBOJUTD IIPUMEPHI NIPOSIBICHUS
3aKoHa OOJIBIINX YKCEN B IPUPOTHBIX U OOIECTBEHHBIX
SBJICHUSIX; - YMETh CBOOOIHO ONEPHPOBATH MOHATHAMU: TOUKA,
psiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IIIOCKUH
yroJ, IBYTPaHHBIN yroJl, TPEXTPaHHBIN yrod,
MIEPECEKAIOIINECS, TaPAJUICIIbHBIE U CKPEILNBAIOIINECS
MpsIMBIE, TAPAJUIENIBHOCTD U MEPIEHIUKYIISIPHOCTD MPSAMBIX U
IIJIOCKOCTEM, YrOJl MEXAY IPSMBIMU, YTOJI MEKIY NPSAMON U
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IUIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSIMH; YMEHUE
UCIIO0JIb30BaTh MPH PEILICHUH 3a]a4 U3y4eHHbIE (DAKThl U
TEOpEMbI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mephl
00BEKTOB B OKpPYXaIOIllEM MHUPE; YMEHHUE ONIEPUPOBAThH
HOHATUSMH: MHOTOTPaHHHK, CE4€HUE MHOTOTPAHHUKA,
IpaBUIbHBIM MHOTOIPaHHUK, IPU3Ma, IUpamMuia, purypa u
IIOBEPXHOCTh BpaLICHUs, LHIMHIP, KOHYC, 11ap, cdepa,
pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCA U LIMIIUH]IPA,
napaJsesbHble OCH MJIM OCHOBAHUIO, CEYEHUE 111apa,
IUIOCKOCTb, Kacaroliasics chepsbl, HUINHAPA, KOHYCa; YMEHHE
CTPOUTH CEUCHHE MHOTOTPaHHHKA, H300pakaTh
MHOTOTPaHHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIIEHUS, UX
CEUEHMsI, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHATh CBOWCTBA TEOMETPUIECKUX QUTYD,
CaMOCTOSITENTLHO (hOPMYITHPOBATH OTIPEIEICHUS H3ydaeMbIX
¢uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATH MM OIPOBEPTaTh HX;
YMEHHE MPOBOJUTH KiIaccu(UKAIMIO GUTYP MO Pa3TUYHBIM
MpPHU3HAKAM, BBIITOJHATH HEOOXOAMMBIE JOMOTHUTEIBHEIE
HOCTPOCHHS;

yMeTh CBOOOJIHO OTIEPUPOBATH MOHATHIMH: ILIOMIAb (PUTYPHI,
o0beM (Urypbl, BeIMYMHA YIJla, PAacCTOSHUE OT TOYKU [0
TUTIOCKOCTH, PACCTOSTHUE MEXKAY MPSIMBIMH, PACCTOSIHHE MEXKILY
IUIOCKOCTSIMH, IUIOIIAAb CQephl, IJIOLaJb I[OBEPXHOCTH
MUpaMHibl, TPU3MbI, KOHyca, ULWIMHIApa, 00beM Kyoa,
OPSMOYTOJIBHOTO TMapajulesienuieaa, HHUpaMHIbl, PU3MBI,
OWINHApPA, KOHyca, Iapa; YMEHHE HaxXOIHWTh OTHOIICHHE
00BEMOB MOJAOOHBIX QUTYD;

yMETh CBOOOJHO OMNEPUPOBaTH MOHATUSMHU: JIBUKEHHE,
napajyieIbHBIA  TIEPEeHOC, CHUMMETPHUS Ha IUIOCKOCTH W B
MPOCTPAHCTBE,  TOBOPOT,  MpeoOpa3oBaHWe  MOAOOHS,
nojo0Hble  (QUTYpBl; YMEHHME pAacCHO3HAaBaTh paBHbIE W
nojo0HbIe (UTYphl, B TOM 4YHCIE B MPUPOAE, HCKYCCTBE,
apXUTEKType; YMEHHE HCHOJb30BATh  T€OMETPUUYECKHE
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OTHOIIECHUS, HaXOAUTb I'€OMETPUYECKUE BEJIWYUHBI (JJIMHA,
yroj, IUIOIAAb, O0bEM) MpHU pEHICHWH 3aJad M3 JPYrux
y4eOHBIX IIPEAMETOB U U3 PEAIbHOM KU3HH;

YMETb CBOOOIHO ONEPUPOBATH MOHATHIMU: IPAMOYTOJIbHAs
CUCTEMA KOOPJMHAT, BEKTOP, KOOPINHATHI TOUKH,
KOOpJHMHAThl BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YUCJI0, pa3jokKeHne BeKTopa 1o 6asucy,
CKaJIIPHOE IPOM3BEIEHUE, BEKTOPHOE IIPOU3BEIECHUE, YOI
MEXly BEKTOpPaMH; YMEHHE UCII0JIb30BaTh BEKTOPHBIN U
KOOpPJAMHATHBIN METOJ JUIsl PEIICHNS TEOMETPUUYECKUX 3a1a4 U
3ajJjay ApYrux y4eOHbIX NPEIMETOB; ONIEPUPOBATH MOHATHIMMU:
Matpuia 2X2 u 3X3, onpeneauTeab MaTPHIIbI,
TFE€OMETPUYECKUIN CMBICI OIIPENEIUTENS;

YMETb MOJEIUPOBATh peaJbHblE CUTyallud Ha A3BIKE
MaTE€MaTHKU; COCTaBJIATh BBIPAXCHMUS, ypaBHEHUS,
HEPAaBEHCTBA M HMX CHUCTEMBbl 110 YCJIOBHIO 33JayH,
UCCJIE0BATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
anmapara  anreOpbl,  MHTEPIPETUPOBATH  IMOJYyYCHHBIH
pe3ynbTaT; CTPOUTh MAaTEMaTUYECKHE MOJEIU C IOMOIIBIO
reOMETPUYECKUX TMOHATHI W BEIMYUH, pPelllaTh CBSI3aHHBIE C
HUMH TIPAaKTHYECKHE 3a7a4M; COCTABISATH BEPOSTHOCTHYIO
MOJENIb W MHTEPIPETUPOBATh IIOJYyYEHHBIM peE3yibTarT;
pelmars MpUKIaJHbIE 33Ja4u CPEICTBAMU MaTEMaTHYECKOIO
aHaJIn3a, B TOM YUCJIE COLIMAIIBHO-

HKOHOMHUECKOTO U (PH3UUECKOTO XapaKTepa;

- yMEHUE BBIOMpATh MOAXOIAMIUNA METOA Ul PELICHHS
3aJlauM; TOHMMaHUE 3HAYMMOCTH MaTEeMaTHKU B HM3y4EHUU
IPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUN; yMEHUE
pacrno3HaBaTh  IPOSBIEHHWE  3aKOHOB  MaTeMaTHUKH B
UCKYCCTBE, YMEHHE IPHUBOAUTH IMPUMEPHI MATEMATHUUYECKUX
OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHYECKOW HAYKH.

B o6mactu meHHOCTH HayYHOTO TTO3HAHUS:

- YMCTb OIICpHUPOBATH IIOHATHUAMUN: panrOHaAJIbHAA
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OK 02
Hcnons3oBath
COBpEMEHHBIE
CpeICTBa MOUCKA,
aHanu3a u
HUHTEPIPETAINH
uHpopmanuu, u
UH(POPMALIMOHHbIE
TEXHOJOTHH  JJIs
BBITIOJTHCHUST 33134
npodeccuoHanbHOM
NESATCIIbHOCTH

- c(OpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ ¥ OOLECTBEHHOM MPAKTUKHU, OCHOBAHHOT'O Ha
JMajore KynbTyp, ClIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IIOJUKYJIBTYPHOM MHPE;

- COBEPILEHCTBOBAHUE A3bIKOBON U UUTATEIbCKON

KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJCHCTBUS MEXKIY

JIOBMU U TTO3HAHUS MUPA;

- OCO3HAHUE  LIEHHOCTH Hay4YHOH
JeSITEIbBHOCTH, TOTOBHOCTh ~ OCYILECTBIISIT
IPOEKTHYI0 U MCCIIEI0BATENbCKYIO

JeSITeIbHOCTh UHAMBUYAIbHO U B TPYIIIE.

OBnazeHue  yHUBEPCAIBHBIMM  y4EOHBIMU

[I03HaBaTEeIbHBIMU JEHCTBUSMU: B) paboTa ¢

nH(pOpMaIHeH:

BJIaJICTh HaBbIKAaMM MOJyYeHUs HHPOpMALUU U3

MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO

OCYILIECTBIIATD IIOUCK, aHAJIN3, CHCTEMATU3aLlUI0 U

UHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U

dbop™m mpeacTaBIeHNUS;

- co3laBaTb TEKCThl B pAa3IMYHBIX (hopmarax ¢

y4eToOM  Ha3HaueHus UHOpMaLMM U IEJIEBOM

ayJIUTOpPUH, BBIOMpas ONTUMAIIBLHYIO popMy

MPEJICTaBICHUS U BU3yalIU3alluy;

- OLICHUBAaTh  JIOCTOBEPHOCTb,

JETUTUMHOCTD

UH(OpMaIIH, €€ COOTBETCTBHUE MTPABOBBIM U

MOpaJIbHOAITUYECKHM HOpPMaM;

- UCMOJIb30BaTh CPEJCTBA HMH(OPMAIIMOHHBIX H

KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTMH B  pELIEHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHU3allMOHHBIX

byHKIMSI, TMOKa3arenabHas (YHKIUSA, cTeneHHas (yHKIus,
JorapupmMuuecKas byHKuus, TPUTOHOMETPUUECKUE
¢bynkunu, oOpaTHble (YHKIUH; YMEHUE CTPOHUTH TpaduKH
U3y4YCHHBIX (YHKIMI, UCIIOJIB30BaTh rPpadMKH IPH U3yICHUH
IPOIIECCOB M 3aBHCUMOCTEH, NMPH PEIICHUH 3a/a4 U3 JPYTrux
y4eOHBIX TPEIMETOB M 3a/1a4 U3 peabHOM )KU3HU; BBIPAXKATh
bopMynamMu 3aBUCHMOCTH MEKIY BETHYHMHAMU;

- YyMETh  ONEPUPOBATH  IOHATHUSMH:  TOXJIECTBO,
TOXKJIECTBEHHOE TIpeoOpa3oBaHUe, ypaBHEHHE, HEPABCHCTBO,
CUCTEMa ypaBHGHHWH © HEPABCHCTB, PaBHOCWJIBHOCTh
YpaBHCHHI, HEPABCHCTB W  CHUCTEM, pallMOHAJBHBIC,
HUppaIlMOHATIbHBIC, [OKa3aTeNbHEIE, CTEIEHHBIE,
Jorapudmudeckue, TPUTOHOMETPHYCCKHE yYpaBHCHHS,
HEPABCHCTBA W CHCTEMBI; YMETh peIlaTh ypaBHEHUS,

HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C I1apaMETPOM;
IIPUMEHATh ypPaBHEHUS, HEPABEHCTBA, HX CUCTEMBI JUIS
pelIeHnsT MaTeMaTHMYeCKMX 3aJad M 3aJad M3 Pa3IMYHBbIX
oOracTell HayKu U peaJibHOM JKU3HH;
yMeTh CBOOO/THO ONEPUPOBATh MOHATUAMU: ABHKEHHE,
napajulesbHbIN IepeHoc, CUMMETPHS Ha MJIOCKOCTH U B
HIpPOCTPaHCTBE, TIOBOPOT, MpeodpazoBaHKe OJ00Ms, T0100HBIE
(burypsl; yMeTh paclio3HaBaTh paBHbIE U MOJJ0OHBIE (DUTYPEL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh
HCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUSI, HAXO/IUTh
reoMeTPHUECKUe BETUYMHBI (JITTMHA, YroJl, IUIOIAadb, 00BEM)
IIpH pElICHNH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3
peanbHON KU3HU
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3amad ¢ coOmojgeHreM TpeOOBaHUN  SPrOHOMHKH,
TEXHUKU 0E30MaCHOCTH, TUTUEHBI, PECypcocOepeKeHus,
NPaBOBBIX U ATHYECKHX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3allUTHI
nHpopmaru, nHGOPMAITMOHHON 0€30MacCHOCTH
JUIHOCTH

OK 03
[lmanupoBats u
peann30BbIBATH
coOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE
pasBuTHE,
HpEANPUHUMATEITHC
KYIO JIeATEIIbHOCTh
B
npodeccnoHanbHOM
chepe,
UCTIONIb30BATh
3HaHHS 10
(buHaHCOBOM
IPaMOTHOCTH B
Pa3JInIHBIX
KHU3HCHHBIX
CUTYyaIHUsIX

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCIIUTAHMUSL:

- - c(hopMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS,

3TUYECKOIO NTOBEICHHUS;

- CIIOCOOHOCTh OLIEHMBATh CUTYAlMIO M MPUHHUMATh

OCO3HAHHBIE PEUICHMs, OPUEHTUPYSACh Ha MOPAIbHO-

HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHHE
IIOCTPOCHHUE

JJMYHOT' O BKJIaJa B

YCTOMUYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POIUTENSIM U
(unmu) [OpYrUM 4YlieHaM CEeMbH, CO3[aHUI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHS ILEHHOCTEW CEMENHOU
JKU3HU B COOTBETCTBUHU C TPATUIIUIMH HapoaoB Poccuu;
OBnajgeHue yHUBEPCAIbHBIMH  PETYJISTUBHBIMU
NEUCTBUSIMH:

a) CaMOOpTaHU3aIUs:

CaMOCTOSATENIEHO OCYIIECTBIISATH TO3HABATEIHHYIO
NeSTeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1a4H B

o0OpazoBaTenbHON NeATeIbHOCTH W JKU3HEHHBIX
CUTYaIUX;

- CaMOCTOSITENIbBHO ~COCTABJISATh IUIAH  pPEUICHUs
npodJieMbl C  y4eTOM  HMEIOIUXCS  PecypcoB,

COOCTBEHHBIX BO3MOKHOCTEH U HpeIIHo‘-ITeHHfI;

- YMETb  OIEpUPOBATh IMOHATHAMU: PALMOHAJIBHBIC,
UppALMOHAJIBHEIE, [I0Ka3aTelIbHBIC, CTCIICHHBIE,
JorapupMHUUECKue, TPUTOHOMETPUYECKUE YpaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETb ONEPUPOBATh IOHATUSMH: MHOTOTPAHHUK,

CEUeHHEe MHOIOIpaHHMKA, KyO, Mapajulelenuies, Ipu3Ma,
nupamuia, Gurypa M MOBEPXHOCTb BpALICHUS, LWJIMHID,
KOHYC, 11ap, cepa, cedyeHus: PUIypbl BpalleHUsl, IJIOCKOCTb,

Kacaromasicss  ceppl, UOWIMHApPA, KOHYcCa, IUIOIIAIb
IIOBEPXHOCTH MHUpaMUIBl, IPU3MBI, KOHYCa, UWJIHHIpA,
miomanas  chepel, o0beM  Kyba,  MPSAMOYTOJIBHOTO

napasuiesienuIieia, mupamMuabl, TPU3Mbl, HUIMHIAPA, KOHYCA,
mapa; yMeHue M300pakaTb MHOTOTPAaHHUKH W TIOBEPXHOCTH
BpAILlEHUS, UX CEUEHUS OT PYKH, C IMOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB; YMETh PACIIO3HABATH
CHMMETPUIO B  IPOCTPAHCTBE; YMEThb  pPACIO3HABAThH
MPaBWJIbHBIE MHOTOTPAHHUKHU;
YMETH OIEPUPOBATH NOHATUIMU: NIPAMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJIMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKQJISIPHOE MIPOU3BEACHUE, YTOJ MEXAY BEKTOPAMU, CyMMa
BEKTOPOB, PACCTOSTHUE MEXKIY IByMS] TOUKAMH, KOOPIHHATHI
CEpEeIHHBI OTPE3KA.
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JlaBaTh OLIEHKY HOBBIM CUTYalUsIM; CLIOCOOCTBOBATh
(OpPMHUPOBAHUIO U TIPOSIBICHHUIO ITUPOKON SPYTUIINH B
pa3HbIX 007aCTIX 3HAHUH, IOCTOSTHHO MOBHIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; 6)
CaMOKOHTPOJIb:
- UCIOJIb30BaTh NpUeMbl pedieKCUH ISl OLEHKU
CUTYalluu, BEIOOpa BEPHOTO PELICHUS;
- - yYMETh OILICHUBAaThb PUCKHM U CBOEBPEMEHHO
MPUHUMATh PELICHUS 10 UX CHUKEHUIO;

B) SOMOILIMOHAIBHBIA HWHTEIUICKT,  MPEIOIaratoIni
c(hOpPMHUPOBAHHOCTb:
- BHYTPEHHEH MOTHBAllUM, BKIIOYAIOIICH

CTPEMIICHHE K JOCTHIKECHHIO LIEJIU U YCIEXY, ONTUMU3M,
WHULAATUBHOCTb, YMEHHE JIEUCTBOBAaTb, HUCXOISA W3
CBOMX BO3MOXKHOCTEH;
- SMIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh
OMOIIMOHAIIBHOE COCTOSIHUE APYTHX, YUUTHIBATH €TO IIPU
OCYILLIECTBJICHUM KOMMYHHUKAIlUM, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAOILINX CIIOCOOHOCTD
BBICTPAMBAaTh OTHOLIECHHUS C JPYTMMHU JIFOJbMU,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3peniaTb KOHPIUKTHI

OK 04

O dexTuBHO
B3alMOJICCTBOBATE
U paboTath B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIbHOCTH
N CaMOOITPCACIICHHUIO,

- -OBJIQJICHUE HaBEIKAMU y4aeOHO-
WCCIIEIOBATENIbCKOM,  MPOEKTHOM W COUMAIBHOU
NeATeIILHOCTH,

OBnazeHue YHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMHU

NEUCTBUSIMMU:

6) COBMECTHAA JEATEIIbHOCTD:

- IIOHUMATh u HUCIIOJIB30BaTh npeumMynicCTBa

- YMETh ONIEPUPOBATh MOHATUSMU: CIIy4alHbII ONBIT U
ciydaifHoe COOBITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaduuecKux METO/I0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHUS BEpOSTHOCTEN, KOMOWHATOPHBIE (DaKThI U
(bopMyIIbl IPU pELIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTU
peasbHbIX COOBITHIA; 3HAKOMCTBO CO CIIY4allHBIMU
BEJIMYMHAMU; YMEHNE IPUBOJUTH MPUMEPHI POSBICHUS
3aKOHa OOJIBIINMX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX
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KOMaHJTHOW ¥ MHAWBUIYaJTbHON PabOTHI,
- NPUHUMATh I1I€JTH  COBMECTHOH JCSATEIHHOCTH,
OpPraHHW30BBIBATh W KOOPAMHHUPOBATH JICHCTBUS MO €€
JOCTHKEHHIO: COCTaBJIATH IJIAaH JACHCTBUI,
pactpenenaTh pojau ¢ y9eTOM MHCHHUN y4aCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM pabOTHI;
- KOOPJIMHUPOBATh W  BBHINOJHATH  paboTy B
YCIIOBHSIX peanbpHOro, BUPTYaJILHOT'O u
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
- OCYIIECTBIISITh ~ IMO3UTHUBHOE  CTPATETHYECKOE
MOBEICHHE B PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnaneHue  YHUBEPCANBHBIMH  PETYJISATUBHBIMHU
NEUCTBUSIMU:
T) IPUHATHE Ce0sl U IPYTHX JIFO/ICH:
- MPUHUMATh MOTHBBI U apTYMEHTHI APYTUX JIFOACH
IIPH aHAJIM3E PE3YJIbTATOB JACSITCILHOCTH;
- MpU3HABaTh CBOE MPABO M TPABO APYTUX JIFOJICH
Ha OIIMOKMU;
pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH
JPYTOro YeoBeKa.

SBJICHUSX;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUAMU: CTEIEHb C
LIEJIBIM [10Ka3aTesieM, KOPEeHb HaTypaJbHOM CTENEHH, CTENEHb
C palMOHAJIbHBIM IOKa3aTesIeM, CTENEHb C JEHCTBUTEIbHBIM
(BeIleCTBEHHBIM) TIIOKa3aTeneM, JorapudM 4YuCiIa, CHHYC,
KOCUHYC Y TAHT€HC IIPOU3BOJIBHOTO YHCJIA;

- yMETh CBOOOJHO ONEPUPOBATh MOHATUAMU: TIpaduk
¢bynkunu, oOpatHas (QYHKOUS, KOMIIO3UIMS (QYHKUIHUH,
AuHeWHas (yHKUMs, KBaJpaThyHas (QYHKLIHSA, CTEIEHHas
GyHKIMS € 1LeIblM [O0Ka3aTeleM, TPUTOHOMETPUUYECKUE
¢yHKIIMM, OOpaTHbIE TPUTOHOMETPUYECKHE  (YHKIIHUH,
nokasaresabHas U

norapupmuueckas QyHKIUH; YMETb CTPOUTDH TpapuKu
(byHKIWH, BRIIOTHITH TpeoOpa3oBaHus rpauKoB (HyHKIIHIA;

- YMEThb UCIOJIb30BaTh Ipaduku GyHKUUN Uil U3ydeHUs
IIPOLIECCOB U 3aBUCUMOCTEHN INpHU PEIICHUU 33134 U3 APYTrux
y4eOHBIX MpPEIMETOB U U3 pPEalbHON JKHU3HHU; BBIpaXXaTh
dbopMynaMu 3aBUCUMOCTU MEXAY BEIUYMHAMHU; CBOOOJHO
OIEepUpOBATH HOHSTHAMM: YETHOCTh ¢byHKIHY,
NEePUOANYHOCTh  (PYHKIMM, OTrPaHMYEHHOCTbh  (DYHKIHUH,
MOHOTOHHOCTh (DYHKIIMH, IKCTPEMYM (pyHKIMH, HarnOoJblIee
U HavMeEHbIlIee 3HAUeHUs (YHKLIHU Ha MPOMEXKYTKE; yMETb
IIPOBOAMTD HCCIIEI0OBAaHUE (PYHKIINH;

YMETh UCIOJIb30BaTh CBOMCTBA U IpapuKu PYHKITUHN AJIs
pelleHUs] ypaBHEHUI, HEPABEHCTB U 33/a4 C IapaMeTPaMu;
n300paXkaTh Ha KOOPJUHATHOMN INIOCKOCTH MHOYKECTBA
pelIeHnli ypaBHEHUI, HEPABEHCTB M UX CHCTEM

OK 05
Ocy1iecTBISITh
YCTHYIO ¥
MUCHMEHHYIO
KOMMYHUKaIIWIO HA
rOCy/IapCTBEHHOM

B o0nactu acTeTHYECKOro BOCIIUTaHUS:
- JCTETUYECKOE OTHOILICHWE K MHpPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO0 TBOPUECTBA,
CHOpTa, TpyJa U OOIIECTBEHHBIX OTHOIICHUH;
- CIIOCOOHOCTH BOCTIPUHUMATD PA3IUYHbIE BUJIbI
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s3p1ke Poccuiickoi
®Denepauuu C
y4eTOM
0COOCHHOCTECH
COLIMAJILHOTO U

UCKYCCTBa, TPaJAULIUU U TBOPUECTBO CBOETO U APYTUX
HapoJ0B, OIIyIIAaTh SMOLMOHAIBHOE  BO3ZEHCTBHE
UCKYCCTBa;

- yOeXA€HHOCTh B 3HAUMMOCTH 7S JINYHOCTU U

oOuiecTBa OTEUECTBEHHOTO U MUPOBOI'O HCKYCCTBA,

THUYECKUX KYJIbTYPHBIX TPAJULMI U HAPOAHOIO

TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBBIPA)KEHHIO B PA3HBIX BUAX

HCKYCCTBa, CTPEMJICHUE MPOSBIATH KaueCcTBa

TBOPUYECKOI INYHOCTH;

OBnazeHue  yHHUBEPCATbHBIMU
KOMMYHHUKATHUBHBIMU JCHCTBUSIMU: a) OOIICHHE:

- OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cdepax

KU3HU;

- pacrno3HaBaTh HEBEpOaJIbHbIE CPEACTBA OOIIEHUS,

MIOHMMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, PACIIO3HABATh

MPEIMOCHUTKY KOHQIUKTHBIX CUTYallUl U CMATYaTh

KOH(JIUKTBI;

- pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY

3pEHUs C UCTOIb30BAaHUEM SI3BIKOBBIX CPEJICTB

OCO3HaHME OO0YyYaroIUMUCS POCCUICKON

IpaXXAaHCKOW UIEHTUYHOCTH;

- LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEN

MO3ULUH JIMYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX

LeHHOCTeN Hapoa0B Poccuiickon denepanuu,

MCTOPUYECKHUX U HAIIMOHAJIBHO-KYJIBTYPHBIX TPAaIULHi,

(dbopMUpOBaHNE CUCTEMBI 3HAUMMBIX

LIEHHOCTHOCMBICJIOBBIX YCTaHOBOK,

AHTUKOPPYINLHUOHHOIO MUPOBO33PEHUS, IIPABOCO3HAHMS,

AKOJIOTUYECKOU KYJIbTYPHI, CHOCOOHOCTH CTaBUThH IIEJIH U

CTPOUTb JKU3HEHHBIE IIJIaHbL;
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- B wacTu rpaxk1aHCKOro BOCIIUTAHUS: OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX IIPaB U

00s13aHHOCTEH, YBaOXKEHHE 3aKOHA U MTPaBOMOPSAJIKA;

- MPUHATHE TPAAULUMOHHBIX HAIMOHAJIBHBIX,
0011e4eI0BeYeCKUX TYMaHUCTUYECKUX U
JIEMOKpPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IPOTUBOCTOSATH UJEOJIOTUH
JKCTpEMH3Ma, HallMOHAIN3Ma, KceHo(hoouu,
JACKPUMHHAIMU 110 COLMAIbHBIM, PETUTUO3HBIM,
pPacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- FOTOBHOCTb BECTH COBMECTHYIO JI€ITEILHOCTD B
MHTEpecax rpakJIaHcKoro oOIIecTBa, y4acTBOBAaTh B
caMOYIpaBJIEeHUU B 00111€00pa3oBaTeIbHON
OPraHU3alMU U JETCKO-FOHOIIECKUX OpraHu3alusix;

- YMEHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMHU
WHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKIHIMH H
Ha3HAYEHHUEM;

- TOTOBHOCTh K T'yYMAHHUTAPHOW U BOJOHTEPCKOMU
JIEATEIIbHOCTH;
MMaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(hOpPMHUPOBAHHOCTH POCCUIMCKON TpaxaaHCKON
UJECHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTHU nepen PonnHoi,
TrOpJIOCTH 3a CBOM KpaH, CBOXO PoauHy, CBOM SA3BIK U
KYJIbTYpPY, IPOLIJIOE U HACTOSAIEE MHOTOHAIIMOHAIIBHOTO
Hapoxa Poccuu;

- LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY M TPUPOJHOMY HACIEAMIO,
MaMsITHUKAM, TPagUuLHASIM HapoJ0B Poccun,
JocTKeHUsM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX U TPYIE;
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- uaeiiHas  yOeXIEeHHOCTbD, FOTOBHOCTh K
cnyxeHuto u 3ammre OteyecTBa, OTBETCTBEHHOCTHh 3a
ero cyan0y; OCBOEHHBIE 00y4aromruMHCs
MEXIPEAMETHBIE TIOHATUS U YHHBEpPCaJIbHBIC y4eOHBIC
neicTBUS (peryisTUBHBIE, MO3HaBaTeIIbHEIE,
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTh MX UCIOJIb30BaHUS B
IIO3HABATEJILHON U COLIMAJIBHOM NPAKTUKE, TOTOBHOCTD K
CaMOCTOATEIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO
y4eOHOIl e TeTbHOCTH, OpraHU3alK y4eOHOTO
COTPYJIHUYECTBA C NIEarOrH4eCKUMHU pabOTHUKAMU U
CBEPCTHUKAMHU, K y4aCTHIO B IOCTPOCHUU
UH/IMBUYaJIbHOM 00pa30BaTelIbHON TPAeKTOPUH; -
OBJIaJICHUE HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON
IIPOEKTHOM U COLIMAIIBHOM JEATEIBHOCTH

- ;- HE IPUHUMATh JEHCTBUS, IPUHOCAIIUE BPE]
OKpYKarollei cpese;

- YMETb IIPOTHO3UPOBATH HeOJIaronpusTHhIE
HKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

- YMETb POTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTUYECKHE MTOCIEACTBUS IPEAPUHAMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

- paclIMPUTh ONBIT ACSATENBHOCTH JKOJIOTHYECKON
HaIPaBJIEHHOCTH;

- pa3pabaTeiBaTh IUIAaH peELIeHUs NpoOJIeMbl ¢
Y4E€TOM aHaJIN3a HMEIOIINXCSI MAaTEPUAIIBHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

- OCYILIECTBIISATh 1eJIeHATIPABICHHBIN TIOUCK
HepeHoca CPeJICTB U CIOCOOOB JCUCTBHS B
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po(hecCHOHATLHYIO CPEy;

- YMETh MEPEHOCHTh 3HAHHS B IMO3HABATCIBHYIO U

MPAKTHYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH;

- mpeJiaraTh HOBBIC MPOCKTHI, OLICHUBATh HUICH C

MO3UIMN HOBHU3HbI, OpUT'MHAJIBHOCTH, HpaKTI/IquKOﬁ

3HAYUMOCTHU - AaBaTb OLICHKY HOBbLIM CUTYaAllUAM,

BHOCHUTBb KOPPCKTUBBI B ACATCIbHOCTh, OLICHUBATH

COOTBETCTBHUE PE3YJIbTATOB IIEISIM YMETh IEPEHOCUTH
3HAHUS B MPAKTHYECKYIO

001aCTh >KU3HEICATCIIBHOCTH,

- yMETb WHTErPUPOBATH
pa3sHbIX

3HaHUsA u3

MPEIMETHBIX 00IacTel;
HCII0JIb30BaTh CPECTBA HH(POPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI B PEIICHUN
mpodeccHoHaIbHBIX 331a4 ¢ COOJIIOICHUEM TPpeOOBaHHI
I'OCT, Texnuku 0e3011aCHOCTH, THTHEHEI,
pecypcocOepexeHusi, MPaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€30MMaCHOCTH;

OK 06
[IposiBnaTh
IPaKJaHCKO-
MaTpUOTUYECKYIO
IMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
IIOBEJICHUE HA
OCHOBE
TPaAUIIMOHHBIX
00IIeYeIIOBEUECKIX
IICHHOCTEH, B TOM
YHUCJIE C YIETOM
rapMOHH3AIUN

- OCO3HAaHHE  O0YyYarOUMMUCS poccuickon
IPaKTaHCKOW UJIEHTUYHOCTH;

- LIEJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHEN
MTO3UIIMH JJMYHOCTH HAa OCHOBE IyXOBHO-HPAaBCTBEHHBIX
LeHHoCcTen HapoaoB Poccuiickon Penepanuu,
HUCTOPUYECKUX U HAlMOHAIBHO-KYJIBTYPHBIX TPAIULIHAN,
(bopMHpOBaHUE CUCTEMBI 3HAUUMBIX
LIEHHOCTHOCMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIIHOHHOTO MUPOBO33pEHNs, TPAaBOCO3HAHUS,
HKOJIOTHUECKOM KYJIBTYphl, CIIOCOOHOCTH CTaBUTH LIENU U
CTPOUTH JKU3HEHHBIE IIAHBI;

- B gactu IrpaXaIaHCKOI'o BOCIIUTaAHUA: OCO3HAHHE
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MEKHAIIMOHAIBHBIX
u

MEKPETUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThI
AHTHUKOPPYILIMOHHO
r0 IIOBEACHHUS

CBOMX KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, YBOXKEHHE 3aKOHA U MTPaBOMOPSAJIKA;

- MPUHATHE TPAAULUUOHHBIX HAIMOHAJIBHBIX,
0011e4eI0BeYeCKUX TYMaHUCTUYECKUX U
JIEMOKpPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IPOTUBOCTOSATH UJEOJIOTUH
JKCTpEeMH3Ma, HallMOHAIN3Ma, KceHo(hoouu,
JACKPUMHHAIMU 110 COUMAIIbHBIM, PETUTUO3HBIM,
pPacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- FOTOBHOCTb BECTH COBMECTHYIO JI€ITEJILHOCTD B
MHTEpecax rpakJIaHcKoro oOIIeCTBa, y4acTBOBATh B
caMOYIpaBJIEHUU B 00111€00pa3oBaTeIbHON
OPraHU3alMU U JETCKO-FOHOIIECKUX OpraHu3alusix;

- YMEHUE B3aUMOJEHCTBOBATh C COLMUAIbHBIMHU
WHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKIHIMH H
Ha3HAYCHHUEM;

- TOTOBHOCTh K T'yMAaHUTAPHOW U BOJOHTEPCKOMU
JIEATEIIbHOCTH;
MMaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(hOpPMHUPOBAHHOCTH POCCUIMCKON TpaxaaHCKON
WJECHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTHU nepen PonnHoi,
TrOpJOCTH 3a CBOM KpaH, CBOXO PoauHy, CBOM SA3BIK U
KYJbTYpPY, IPOLIIOE U HACTOALEE MHOTOHALIMOHAIIbHOTO
Hapoxa Poccuu;

- LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACIIEIHIO,
MaMsITHUKAM, TpaaUuLUSIM HapoJ0B Poccumn,
JocTKeHusIM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX U TPYIE;

- uJeHas yOEKIEHHOCT, TOTOBHOCTh K
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CIY)XCHUIO W 3alIHUTC OTCLIGCTBa, OTBCTCTBCHHOCTH 3a

€ero Cyns0y; OCBOCHHBIE o0y4aromuMucs
MEXIPEAMETHBIE TIOHATUS U YHUBEPCAIbHBIC Y4eOHBIC
JIeUCTBUS (perynaTuBHBIE, MO3HAaBaTEeJbHEIE,
KOMMYHHUKATHBHbIE);

- CIIOCOOHOCTh UX UCITIOJIB30BAHUS B
MTO3HABATEJIbHON U COLIMAJIBHOW MTPAKTUKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOM NeATSIIbHOCTH, OPTaHU3aIH YIeOHOTO
COTPYIHUYECTBA C NIEAArOTHYECKUMHU paOOTHUKAMU U
CBEPCTHUKAMHU, K y4aCTHIO B IOCTPOCHUU
WHAUBHUAYaIbHON 00pa3oBaTeIbHON TPAEKTOPHH; -
OBJIQJICHHE HAaBBIKAMHU y4€OHO-UCCIIEI0BATEIHCKON
MPOEKTHOW U COLIMATIBbHOM AEATEIBHOCTH;

pecypcocOepeeHus:, MPAaBOBBIX U 3TUYCCKUX HOPM, HOPM
nH(POPMaIMOHHOM 6€301MacHOCTH

OK 07
CoelicTBOBaTh
COXPAaHCHHUIO

OKpYy Karolen
CpeIbl,
pecypcocOepekeHn
10, TPUMCHSITH
3HaHUs 00
W3MCHCHHUU
KJTUMaTa, TPUHIIAITBI
OepexKIINBOTO
MIPOU3BO/ICTRA,

3¢ PeKTUBHO
JIENCTBOBATE B
Ype3BBIYAHBIX
CUTYAITUSIX

- HE MPUHUMATh JE€HCTBUS, IPUHOCSIINE BPEJL
OKpYKaroIlei cpere;

YMETH IIPOrHO3UPOBATh HeOJIaronpusTHhIE
HKOJIOTMUYECKUE TIOCIIEACTBUS TPEANIPUHIMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIupUTh OMNBIT ACSITEIBHOCTH 3KOJOTHYECKON
HAIPaBJIEHHOCTH;

- pa3zpabarbiBaTh IJIaH pEIICHUs MpoOJIeMBbl ¢
Y4ETOM aHaJIN3a UMEIOIINXCS MAaTEPUATIbHBIX U
HeMaTepualbHBIX PECYPCOB;

- OCYIIECTBIIATh LieJIeHaNpaBIeHHbII
nepeHoca CpesiCTB U CrocoO0B JIeHCTBUS B

ITOUCK

poeCCHOHATBHYIO CPEY;
- YMETh TMEPEHOCHUTH 3HAHHS B MO3HABATENIBHYIO U
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MIPaKTUYECKYIO0 00JIACTH KU3HEACATEIBHOCTH;
- npeaiaraTh HOBBIE IPOEKTHI, OLIEHUBATH HJIEH C
MO3UILIMA HOBU3HBI, OPUTUHAIILHOCTH, MPAKTUYECKOMN
3HAYNMOCTH,
- JIaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTh
KOPPEKTHUBBI B JIESATEIHHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YNBTATOB HEIISM
JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, BHOCUTh KOPPEKTHUBHI
B JICATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJTSIM

IIK 1.3
OdopmnsaTh
TEXHUYECKYIO
JOKYMEHTAIUIO Ha
IIPOEKTUPYEMBbIE
yCTpOMCTBA

- YMETh NEPEHOCUTH
IPAKTUYECKYIO

3HaHUA B

00J1aCTh KU3HEACATCIIBHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS U3
MIPEAMETHBIX 00J1acTel;

- HCIIOJIb30BATh CPEJICTBA MH(POPMAITMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTUHN B PEIICHUH
npodecCHOHANBHBIX 3a]1a4 C COOJII0IEHHEM TpeOOBaHMIA
I'OCT, Texauku 0€30MaCHOCTH, TUTUCHEI,
pecypcocOepexeHus, MPaBOBBIX H STUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30TacCHOCTH;

Pa3HbIX

- BJIQJIETh METOJIaMU  JI0Ka3aTeJbCTB, AJITOPUTMaMHU
pemieHust 3aaay; yMeHHe (QOPMYIHUPOBATH OIpPENEICHUs,
aKCUOMBl M TEOpeMbl, IPUMEHATb HX, MPOBOJUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PELICHU 3a/1ay;
- yMEThb ONEpPUpPOBAaTh MOHATUAMHU: CTENEHb 4YHCIa,
Jorapu(m 4Yuclia; yMEHUE BBIIOJIHATH BBHIYMCIECHUE 3HAUCHUM
U

npeoOpa30BaHus BBIPAKEHUH CO CTETIEHSAMH U Jlorapudmamu;
- YMETb ONEpPUPOBATh MOHATUAMU: KOMILJIEKCHOE YHUCIIO,
COTpSKEHHbIE KOMIUIEKCHBIE 4YHCIIa, MOJAYJIb M apryMEHT
KOMIUIEKCHOTO 4Hcia, (opMa 3amucy KOMILIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKasi M ajreOpanydeckas);
yMETb  NPOU3BOAMTH  apu(pMETHUECKHe  JEUCTBUA  C
KOMIUIEKCHBIMU qHCIIaMUu; MIPUBOANTH IpUMEPHI
VICIIOJIb30BaHUS KOMIUIEKCHBIX

qHCel;
YMETb ONEePUPOBATH MOHATHIMH: palliOHATIbHAS (PYHKIIHS,
MoKasareabHasi QYHKIMS, CTeNIeHHAs! PYHKILINS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpaTHbIe GYHKLIUHU; YMEHHE CTPOUTH TPaPUKH H3yUEHHBIX
(GyHKUIMH, UCTIONB30BaTh IpaKU MPU U3YUEHUH TIPOLIECCOB U

3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHbIX
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MpEAMETOB U 3a/1a4 U3 peanLHoﬁ KU3HU, BBIPpAXATh
(bOpMy.]'IaMI/I 3aBUCUMOCTH MCKAY BCIIMUNHAMMU

- YMETb pelIaTh TEeKCTOBbIE 3a/1a4l Pa3HbIX TUIIOB (B TOM
YyCclie Ha MPOILEHTHI, AOJM M YacTd, Ha JBHXKEHHUE, paborty,
CTOMMOCTh TOBApOB W YCIyT, HAJIOTH, 3aJa4d M3 00JacTu
yIpaBJIeHUs]  JUYHBIMA M  CEMEWHBIMH  (UHAHCAMH);
COCTaBJISITh BBIPAKEHHUSA, YpPaBHEHHS, HEpaBEHCTBA U UX
CHUCTEMBI 110 YCJIOBHUIO 3aJayd, HCCIENOBAaTh IIOJYyYEHHOE
pelleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- YMETb ONEPUPOBATH MOHATHSIMU: CpEIAHEE
apudmernueckoe, MearaHa, HauOOJIbIIICe U HAMMCHBIIIEE
3HAUEHUsl, pa3Max, IUCIEePCUs, CTAaHIaPTHOE OTKIIOHEHHE
YHCJIOBOr0 HabOpa; yMETh U3BJIEKAaTh, UHTEPIIPETUPOBATD
uH(bOpMaIIUIO, TPECTABICHHYIO B Ta0IMIIaX, HA TUarpaMmax,
rpadukax, OTpa)karollyl0 CBOMCTBA PeaIbHBIX IPOLECCOB U
SIBJICHUI; IPEJICTABISITh UH(POPMALIMIO C TOMOLIBIO TAOIUI U
JUarpamm; UCCle10BaTh CTATUCTUYECKUE IaHHbIEe, B TOM YHUCIIe
C IPUMEHEHUEM IrpapuuecKiX METOJ0B U 3IEKTPOHHBIX
CPEICTB;

- YMEThb ONEPUPOBATH MOHATHSAMH: CIY4YalHbIH ONBIT U
cily4aiiHOe COOBITHE, BEpPOSITHOCTh CIIY4alHOTO COOBITHS,
YMEHHME  BBIUUCIATH  BEPOSITHOCTH C  HCIOJIb30BAaHUEM
rpadUyecKux METO/J0B; NPUMEHATH (OPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHbIE (aKkThl U
dopMysIBl MpH pELIEHWH 3a/la4; OLIEHUBATh BEPOSITHOCTU
pearbHbIX  COOBITMH;  3HAKOMCTBO €O  CIy4YailHBIMH
BETMYMHAMU; YMEHHE TMPUBOAWTH MPUMEPHI TPOSBICHUSI
3aKoHa OOJIBIIMX YUCEN B IPUPOHBIX U

OOIIIECTBEHHBIX SBJICHUSX;

- YMETh ONEepUpOBaTh TMOHATUAMM: TOYKa, TMpsMas,
IJIOCKOCTB, IIPOCTPAHCTBO, JBYT'paHHBIN yrol,
CKpEIMBAOIINECs psIMbIE, NapajyiebHOCTb u
NEPIEHIUKYISIPHOCTh NPSIMBIX U IIOCKOCTEH, Yroyl MEXIy
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HOPSAMBIMHU, YTOJ MEXIy HPSAMOH M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, ~ pPacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHUE  MEXAY  NPSAMBIMH,  PAcCTOSIHUE — MEXAY
IUIOCKOCTSIMM; YMEHHME HCIOJIb30BAaTh IpPU PELICHUM 3aad
u3ydyeHHble (aKThl M TEOPEMBbl IUIAHUMETPUU; yMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUPA;

- YMETh OIIEPUPOBATh MOHATUIMU: MHOI'OI'PaHHUK,
CeueHHe MHOIOI'paHHMKa, KyO, Iapaiesienune, np1usma,
nupamuia, GUrypa u HOBEpXHOCThb BPALCHUS, LIUIUHID,
KOHYC, 1map, chepa, ceueHust pUrypsl BpalieHus, IiI0CKOCTb,
Kacaromasicsi cepsl, MUINHIPA, KOHYCa, TUIOIAIb
MIOBEPXHOCTH MMUPAMHUIBI, IPU3MBI, KOHYCA, IIHITHHIPA,
riomanas cheprl, 00beM Ky0a, TpsSIMOYTrOJIbHOTO
napaieNenuea, TUpaMuIbl, TPU3MBI, WINHAPA, KOHYCa,
mapa; yMeHue u300paxaTb MHOTOTPAaHHUKH U TIOBEPXHOCTH
BPAIICHUS, X CEUCHHSI OT PYKH, C TOMOIIBIO YEPTEIKHBIX
UHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh IPaBUIbHbIE MHOTOI'PAaHHUKH;

- - YMETh BBIUUCIIATH F€OMETPUUECKHE BETUUUHBI
(nmuHa, yrom, momanb, OOBEM, IUIOIMIATL TOBEPXHOCTH),
UCTOJNB3ys HW3Y4YeHHbIE (OPMYIBI H  METOIBI, YMETh
ONEpHPOBATH  TMOHATUSAMH:  TPSIMOYTOJBbHAas  CHUCTEMa
KOOp/JIMHAT, KOOPJIWHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKAISPHOE MPOU3BEICHHE, YTOJl MEXKIYy BEKTOPaMH,
CyMMa BEKTOpPOB, IPOHM3BEIEHNE BEKTOpa HA YHCIIO; HAXOIUTh
C TIOMOIIbIO M3YYCHHBIX (HOPMYNT KOOPIWHATHI CEpEeIUHBI
0Tpe3Ka, PaCCTOSTHUE MEKIY JIBYMS TOUKAMU;

- yYMETh BBIOMPATh MOAXOIAIMUN U3yUYEHHBIH METOMA JUIs
peleHus 3ajayy, pacro3HaBaTh MaTeMaTH4ecKue (akThl U
MaTeMaTH4eCKue MOJIEIM B TPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE, YMEHHE TMPHUBOJUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITMM  POCCHUICKOM M  MHUPOBOH
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MaTeMaTUYeCKOl HayKu.
- YMETb  ONEpPUPOBATb  IMOHATHUAMHU:  ONPEICIICHUE,
akcuoma, TeopeMa, CIIeJICTBHE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTelbCTBO, PABHOCHIBHBIE (POPMYIUPOBKH; yMEHHE
(bopmynHupoBaTh oOpaTHOE U IIPOTUBOIIOJIOKHOE
yTBEpXJACHUE, TPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
HCII0JIb30BAaTh METOJ, MaTEMAaTUYECKOW MHIYKIIMH; IPOBOJUTH
JI0Ka3aTeJIbHbIE PACCYKICHUS IIPU PEILICHUH 3a]a4, OLICHUBATh
JIOTHYECKYIO ITPaBUIIBHOCTb PACCyKICHUI;
- YMETh ONEPUPOBATH MOHATUSIMHU: MHOXKECTBO,
MOJIMHOYKECTBO, OMEPALUK HAJ MHOKECTBAMU; YMEHHE
UCIOJIb30BaTh TEOPETUKO- MHOKECTBEHHBIN anmapar AJis
OTMHCAHUS PEANIbHBIX MIPOIECCOB U SBICHUI MPU PELICHUH
3aja4, B TOM YHCJIE U3 JPYTrUX y4eOHBIX PEAMETOB;

IIK 3.1 IIpoBoauth
KOHTPOJIb
napameTpos,
JIMArHOCTUKY U
BOCCTaHOBJICHUE
paboTOCIIOCOOHOCTH
U poBbHIX
YCTPOWCTB
KOMITBFOTEPHBIX
CUCTEM U
KOMILJIEKCOB

- CaMOCTOSITENIbHO ¢bopmynupoBaTh u
aKTyaJlu3upoBaTh  IpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYH_IGCTBCHHLII\/’I MPpU3HAK WA

OCHOBaHUs JJs  CpaBHEHHS, KIacCUPUKALUU U
00001IeHMS;
- OTpEACIATh IEeTH  JCSITeIbHOCTH, 3a/1aBaTh

IapaMeTpbl U KPUTEPUHU UX JOCTHKECHUS;

- OLICHUBATh COOTBETCTBUE PE3YNIbTATOB LENAM,
OLICHUBATh PHUCKU IIOCIEACTBUN  JEATEIbHOCTH;
BJIQJIeTh ~ HAaBbIKAMU  pa3pelieHuss  mpooiseM;
AQHAJIM3UPOBATh IOJIyYCHHBIE B XOJ€ PELICHUs 3aJadu
pe3ynbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- - YMETh NEPEHOCHUTh 3HAHUA B IPAKTUYECKYIO
00J1aCTh JKU3HEESTEIbHOCTH;

- YMETh HHTEIPUPOBATH 3HaHUSA n3

- BJIAJICTh METOJAaMH JOKAa3aTeJIbCTB, aJrOpUTMaMH
pemieHus 3afad; yMeHue (GopMynHpoBaTh OMpPEIEICHUS,
AKCMOMBI ¥ TE€OPEMBI, MPUMEHATh WX, MIPOBOAUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS B XOJ€ PELICHUs 3a/1a4;

- YMEThb OIEpUPOBATH MOHATHUSAMU: CTEIEHb YHCIIA,
norapudM YKciia; yMEHHE BBITIOJHITH BHIYUCICHUE 3HAYCHUM
U 1mpeoOpa3oBaHMsl  BBIpAXEHHH CO  CTEMEHAMH U

jgorapupmamu, TMpeodOpazoBaHHs  APOOHO-PALMOHATBHBIX
BBIPAKECHMI;

- YMETb ONEPUPOBATH HNOHATUSIMU: byHKIMS,
HemnpepbiBHAass  (QYHKUMSA, MPOU3BOJAHAS, NEepBOOOpasHasi,

ONpEICIECHHBI HHTErpall; yMETb HAaxOIUTh NPOU3BOAHbIE
AJIEMEHTapHBIX GbyHKIUH, HCIIOJNIB3YS CIIPaBOYHbIE
MaTepHalbl; UCCIEeI0BaTh B MPOCTEHIINX CIydasx (PYHKIUH
Ha MOHOTOHHOCTb, HaXOJUTh HAaWOOJBIINE M HAUMEHbBIIUE
3HaueHUs (QyHKUUN; CTPOUTH TpadUKH MHOTOUIEHOB C
UCIOJIb30BaHUEM alllapaTa MaTEMAaTUYECKOTO aHAIN3a;

- YMETb  ONEPUPOBaTh MOHATHSIMM:  palUOHAIbHAs
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pa3HbIX
MPEIMETHBIX 00IacTel;
- BbIIBUT'aTb HOBBIC UACHU, IPCJIaraTb
OPHUTHUHAJBbHBIC TIOAXObI U PEIICHHST; U CIOCOOHOCTh MX
UCIIOJIb30BaHUS B IPO(ECCHOHATBHOM MPAKTHKE.

¢byHkuus, mokaszatenbHas (QyHKIUSA, cTerneHHas (QyHKIus,
norapudmuueckas byHKIHS, TPUTOHOMETPHUUECKUE
dbyHKIMKH, 0OpaTHBIE (QYHKIMH; YMEHHE CTPOUTH TpaduKu
W3YYCHHBIX ()YHKIUH, UCTIOIB30BaTh TPaPUKU MPU HU3y4EeHUU
MPOIIECCOB M 3aBHCUMOCTEH, NP PEIICHUH 33134 U3 JIPYTUX
yueOHBIX MMPEAMETOB U 33a4 U3 PEabHOM KU3HU; BHIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIIOB (B TOM
YHCciIe Ha MPOLEHTHI, TOJU M YacTH, HA JIBWXKEHHE, padoTy,
CTOMMOCTh TOBAapOB M YCIYyT, HAJIOTH, 3a/ladyd U3 00JIacTU
VIOpaBlIeHUS JIMYHBIMA H  CEMEHHBIMH  (PUHAHCAMH);
COCTaBIISITh BBIPAKCHHS, YPAaBHCHHS, HEPABCHCTBA M UX
CUCTEMBl IO YCJIOBHIO 33/1a4d, HCCIENOBaTh IOIYYEHHOE
pelIeHNEe U OIEHUBAThH MPABAONOJO0OHOCTh PE3YIbTATOB;
YMETb ONEPUPOBATH MOHATHAMU: CpeAHEe apruPpMETHUECKOE,
MeaMaHa, HauOoblilee ¥ HauMEeHbIIee 3HAaUeHUs, pa3Max,
JUCTepCHsi, CTAHJAPTHOE OTKIIOHEHHE YHCIOBOTO HAbopa;
yYMETh M3BJIEKATh, HHTEPIPETUPOBATH HH(OPMAIHIO,
MpeACTaBICHHYIO B TaOJIMIIaX, HA AUarpaMMmax, rpadukax,
OTPaXKAOIIYIO CBOMCTBA peallbHBIX MPOIIECCOB U SBICHUII;
MPEJCTaBISITh UHPOPMAIIMIO C TIOMOIIBIO0 TAOIUIl M THarpaMM;
UCCIIeJIOBATh CTATUCTHYECKHE JaHHbBIC, B TOM YHCJIE C
MPUMEHEHHEM T'paUIECKUX METOJ/IOB U DJICKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH MOHATHSAMHU: CIYYAWHBINA OIBIT U
cily4aiiHOe COOBITHE, BEpPOSITHOCTh CIIY4alHOTO COOBITHS,
YMEHHE  BBIUMCISTH  BEPOSITHOCTH C  HCIOJIB30BAHUEM
rpadUYecKuX METOJOB; MPHUMEHATH (OPMYIIBI CIOKEHHUS U
YMHOXEHHS BEpOSITHOCTEH, KOMOWHATOpHBIE (DAaKTBl U
GopMyJBl TIpH pEIICHWH 3a/la4y; OIEHUBATh BEPOSITHOCTH
peabHBIX  COOBITHUH;  3HAKOMCTBO  CO  CIIY4ailHBIMHU
BEJTMYMHAMHU, YMCHHE TPUBOINTH IPUMEPHI TPOSBICHUS
3aKOHA OOJNBIINX YHUCEN B MPUPOTHBIX U
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0OI1IECTBEHHBIX SBJICHUSX;

- YMETh ONEpPUPOBATh TOHATUSMHU: TOYKA, TMpsMas,
IUIOCKOCTb, MIPOCTPAHCTBO, JIBYTPaHHBIN yroii,
CKpeIIMBaOIINecs npsiMbIe, napauieaTbHOCTD u
NEPIEeHIUKYIAPHOCTh MPAMBIX U IJIOCKOCTEH, Yroll MEXIy
NPSIMBIMH, YTOJI MEXKAY HPSAMOH M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, ~ pPacCTOSIHUE OT TOYKH [0 IUIOCKOCTH,
paccTosiHue  MEXIy  NOpSAMBIMH,  pAacCTOSHHUE  MEXIY
IUIOCKOCTSIMU; yYMEHHE HCIIOJIb30BaTh MPH pELICHUH 3aad
U3y4eHHbIC (AKTBI W TEOPEMBl IUIAHUMETPUHU; yMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA;

- YMETh ONEpUPOBATh MOHITUSIMH: MHOTOTPaHHUK,
CeueHHWE MHOTOrpaHHMKa, KyO, mapajulelienunen, mpusMa,
nupamuja, (Gurypa U TMOBEPXHOCTh BpallleHUs, LUIHHID,
KOHYcC, map, cdepa, cedeHus (GUrypsl BpalleHHs, TIOCKOCTb,
Kacaromasicss  cepbl, LIUIUHApPA, KOHyca,  IUIOLIAJb
MOBEPXHOCTH THUPAMHUJBI, TPHU3MBI, KOHYyCa, IWINHIPA,
miomaas  cepsl, o0beM  ky0a,  MPSMOYTOJIBHOTO
napajiesienunesa, MApaMubl, MPU3MBI, IHIUHIPA, KOHYCA,
mrapa; yMeHue M300pakaTh MHOTOTPAHHUKH H TIOBEPXHOCTH
BpAIlICHUS, WX CCUYCHHUS OT PYKH, C TIOMOINBIO YEPTEHHBIX
WHCTPYMEHTOB M OJEKTPOHHBIX  CPEICTB,  yMEHHE
pacrio3HaBaTh ~CHMMETPHIO B  TPOCTPAHCTBE, yMEHHE
pacro3HaBaTh NMPaBHIbLHBIE MHOTOTPAHHUKH;

YMETh ONICPUPOBATH MOHATHAMHU: IBIYKEHUE B IIPOCTPAHCTBE,
noJJ0OHBIE (PUTYPBHI B IPOCTPAHCTBE; UCIOIB30BaTh OTHOILICHHE
Ionaiel moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp MTPU
pElIeHNH 3a]1aY;

- YMETh BBIYHCIIATH TCOMETPHUSCKUE BEIMYMHBI (JUTHHA,
yroj, IIouaab, 00beM, IMJIOHIab MOBEPXHOCTH), UCIOIb3YS
W3Y4YeHHbIE (POPMYIBI U METO/IBI,

- YMETh OINEpPUPOBaTh MOHITHSIMH: MPIMOYTOJIbHAS
cucreMa  KOOpPAWHAT,  KOOPAWHATHI  TOYKH,  BEKTOD,
KOOPJMHATHI BEKTOPA, CKAJSIPHOE TIPOM3BEACHUE, YTOI MEXIY
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BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEJICEHHE BEKTOpa Ha
YHUCIIO; HAXOAWUTh C TOMOILIBI0 H3YYEHHBIX  (opmyin
KOOPJIMHATBI CEPEIMHbl OTPE3KAa, PACCTOSHUE MEXKIY JIBYMS
TOYKaMHU;

- yMeTb BbIOMpaTh MOIXOISIIMM HU3y4EeHHBIH METOA s
pelleHus 3aJadd, pacro3HaBaTh MaTeMaTHYecKue (akThl U
MaTEeMaTHYeCKHEe MOJEIH B TMPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE NPUBOJIUTH IPUMEPHI
MaTE€MaTUYECKUX  OTKPBITUA  POCCHMCKOM M MHPOBOU
MaTeMaTUYECKON HAyKH.

- yMeTb CBOOOJHO ONEPUPOBATH MOHITUAMU: COYETAHUE,
NIEPECTAaHOBKA, YMCIIO COYETAHUW, YHCIO IE€PECTAHOBOK;
6unoM HproTOHA; yMeHHE TPUMEHATh KOMOUHATOPHBIE (PAKTHI
u

pacCcyXIeHHus JJIsl peLICHUS 3a/1a4;

- YMETh ONEpUpPOBATh MOHATUSMHU: HATypaJbHOE YHUCIIO,
L[EJI0€ YHUCJIO, OCTATOK II0 MOAYII0, PALMOHAIBHOE YHCIIO,
VUPPalMOHAJIBHOE YHUCIIO, MHOXECTBA HATypajbHbBIX, LEJbIX,
palMOHAIBHBIX, JIEUCTBUTEIbHBIX YUCETT; YMEHHE
WCIIONBb30BaTh TPHU3HAKU JIETUMOCTH, HAaWMEHBIIUNA OOIIUi
JeNuTeNbh U HauMeHbIllee obIee KpaTHoe, anroputM EBkinuaa
NpyU  pEleHHH  3aJad; 3HAKOMCTBO C  Pa3jIMYHBIMHU
MTO3ULMOHHBIMU CUCTEMAaMHU CUHUCIICHUS;

- yMETh CBOOOJHO ONEPHPOBATH MOHSATUSMU: CTEMEHb C
LIeJIBIM MOKa3aTeleM, KOPEHb HATYpaJIbHOM CTENEHU, CTENIEHb
C palMOHAJIBHBIM IOKA3aTeNeM, CTENEHb C JACHCTBUTEIbHBIM
(BemieCTBEHHBIM) TIOKa3aTeneM, JorapudM dUWcia, CHHYC,
KOCHUHYC ¥ TAHT€HC MPOU3BOJIBHOIO YHCIIA;

YMETH ONEPUPOBATH NOHATUIMU: TOKIECTBO, TOKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA
YpaBHEHUM U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHU,
HEPABEHCTB M CUCTEM, PAllMOHAIbHBIE, HPPALIMOHAJIBHBIE,
MoKasarebHbIe, CTETIEHHBIE, JorapuMUUIecKue,
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TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI;
YMEHUE peliaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C
IIOMOILBIO PA3JIMYHBIX IPUEMOB; peIIaTh YPAaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSATh
ypaBHEHHS, HEPABEHCTBA, MX CHUCTEMBI JIJIsl PEILICHHS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3 pa3JIM4HbIX o0sacTel
HayKH{ U PEAJIbHOU KU3HY;

- YMETb CBOOOJIHO ONEPUPOBATH NOHATUSAMMU: rpaduk
¢byHkunu, oopaTHas GYHKIHS, KOMIIO3UIHS (PYHKIH,
AuHeNHas pyHKIM, KBapaTU4Has GyHKLUs, CTEICHHAs
(GyHKLHSA C LIEIBIM [T0Ka3aTesIeM, TPUTOHOMETPHUECKUE
(GbyHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKHE (DYHKITHH,
noKaszareibHas U JjorapupmMudeckas GyHKIUN; YMECHHE
CTPOUTH TpapUKH (PYHKIHH, BBITOIHATH IPe0Opa30BaHUs
rpadukoB QpyHKUHNIH;

YMEHHUE UCIIOJIb30BaTh rpaduKu GYHKUUHN JUIsl H3y4EHUs
IPOILIECCOB U 3aBUCUMOCTEN IIPU PELICHNUH 3a7a4 U3 IPYTrux
y4eOHBIX TIPEMETOB U U3 PEATBbHOM KU3HU; BHIPAXKATh
(opMyIaMu 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

yMEHHUE CBOOOIHO ONEPUPOBATH MOHITUSIMHU: YETHOCTD
(GyHKINHU, TEPHOAMYHOCTD (PYHKITUH, OTPAaHUIEHHOCTh
(yHKIIMH, MOHOTOHHOCTb (DYHKLIUH, SKCTPEMYM (DYHKIIMH,
HauOoJbIIIee U HAMMEHbIIIee 3HaYeHNS (YHKIINN Ha
IPOMEXYTKE; YMEHHUE NMPOBOAUTH HCCIeI0BaHNE (PYHKIIUY;
YMEHHE HCIO0JIb30BaTh CBOICTBA U rpadUKu QYHKIMH 1S
peleHus ypaBHEHHI, HEpAaBEHCTB U 33/1a4 C TTapaMeTpaMH;
n300pakaTh Ha KOOPIWHATHOM IJIOCKOCTH MHOXKECTBA
peneHuil ypaBHEHUH,

HEPaBEHCTB U X CHCTEM;

- yMETb CBOOOTHO OTIepUPOBATH MOHSATUSIMHU:
MOCJIeI0BaTENbHOCTb, apupmMeTHuecKas nporpeccus,
reoMeTpruecKasi — IMporpeccus, OecKOHeuHO yObIBaromIas
reoMeTpruuecKas IPOrpeccus; yMEHHue 3a1aBaTh
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IOCJIC/IOBATEIFHOCTH, B TOM  4YHCI€ C  IIOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

YMETb ONEPUPOBATh MOHITUSAMH: HETIPEPHIBHOCTD (DYHKITUH,
acUMIITOTHI rpaduka GyHKINH, IepBas U BTOPast IPOU3BOIHAS
(GYHKIMH, TEOMETPHYECKUN 1 (PU3NIECKUI CMBICIT
MIPOU3BOIHOM, TIEpBOOOpa3Has, ONPEACICHHBII HHTETPaT,
YMEHHE HaXOAUTh aCUMIITOTHI Tpaduka GyHKINH; yMECHHE
BBIUUCIIATH POU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO
KOMITO3HLIUH (PyHKINUH,

HAXOJUTh YpaBHEHHE KacaTeIbHOU K TpapuKy (yHKIINHU;
YMEHHUE UCIOIB30BaTh MPOU3BOIHYIO JUISI UCCIICIOBAHHS
(bYHKIMIHA, JUTS HAXOXKICHHS HAWTY4IIero pereHus B
IPUKIIAHBIX, B TOM YHCJIE COLUAIbHO-9KOHOMUYECKUX U
(bu3MUECKHX 3a1a4ax, Uil ONpPEAeTIeHUs] CKOPOCTH U
YCKOPEHHMST; HAXOJUTh IIOMIAAN M 00BEMBI (PUTYP C TIOMOIIIBIO
MHTETpaia; NIPUBOAUTH MPUMEPHI MATEMATHUECKOTO
MOJICTUPOBAHHMSI ¢ TOMOIIBIO AU hepeHIInaTbHBIX
YpaBHEHUH;

- YMETh OIEPHPOBATH MOHATUSIMH: KOMILJIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YHCIIAa, MOIYJdh W apryMEHT
KOMIUIEKCHOTO dYHCia, (hopMa 3aluch KOMIUIEKCHBIX YHCEIN
(reometpuueckasi, TPUTOHOMETpUYECKass U ajredpanveckas);
yMETh  TPOHM3BOJIUTH  apuU(PMETHYECKHe  JCUCTBUS  C
KOMIUIEKCHBIMHU YHCIIaAMU; MIPUBONTH MIpUMEPHI
UCTIOJIb30BaHUS KOMIUIEKCHBIX

4HCell,

- YMETb CBOOOJHO OMNEpUPOBATH MOHITUSIMH: CpEIHEe
apupMeTHyecKkoe, MeAMaHa, HauOoJbIIee W HaUMEHbIIee
3HA4YEHMs, pa3Max, AUCIEPCUs, CTAHIapTHOE OTKJIOHEHHE IS
ONMCAHUS  YUCIOBBIX  JAHHBIX; YMEHHE  HCCIENO0BATH
CTaTUCTUYECKHE JaHHblE, B TOM 4YHUCJIE C IPUMEHEHHEM
rpaduuecKux METOJIOB M 3JEKTPOHHBIX CPEICTB; rpaduyecku
UCCIIeIoBaTh ~ COBMECTHBbIE  HAONIOJEHHS C  [OMOIIBIO
JMarpaMM pacCEeBAHMS U JIMHEWHOW PErpeccuu;
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YMETh HAXOUTh BEPOATHOCTH COOBITUI C HCIOJIb30BAHUEM
rpadM4ecKuX METOJ0B; MIPUMEHSTH I PEIICHUS 3aa4
(bopMyJIbI CIIOKEHHSI U YMHOKEHHSI BEpOATHOCTEH, (hopMyy
MOJTHOW BEpOSITHOCTH, popmyity bepHysu, koMOrMHAaTOpHBIE
(bakThl U POPMYJIbL; OLIECHUBATH BEPOSITHOCTU PeabHbIX
COOBITHI; yMEHHE ONIEPUPOBATH MOHATUAMU: CITydaiiHast
BEJIMYNHA, PACIPEEICHUE BEPOATHOCTEM, MaTEMaTHIECKOE
O’KMJIaHHE, JUCIIEPCHUS U CTAHIAPTHOE OTKJIIOHEHUE CIIy4anHON
BEJIMYMHBI, QYHKIMU pacipeesieHus U INIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTE€IBbHOTO U HOPMAJIBHOIO
pacnpeneneHuil; yMEHUe UCI0Ib30BaTh CBOWCTBA N3YYEHHBIX
pacupeneeHni Ui peleHns 3a4a49; 3HAKOMCTBO C IIOHATUSIMU:
3aKOH OOJIBIINX YUCENI, METO/bl BBIOOPOUYHBIX UCCIIC0BAHMUIA;
YMEHHE MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OO0JIBIINX
qucen B IPUPOJHBIX U OOIECTBEHHBIX SBJICHUSAX;

- YMETb CBOOOJHO ONEpPUPOBATh IOHATUSMU: TOYKA,
npsiMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, IIOCKHH
yroil, JIBYTPaHHBIN YroJl, TpEeXTPaHHBII yroi,
NIEPECEKAIOIINECS, IApaUIe]IbHBIE W CKPELIUBAIOIIMECS
IpsIMBbIE, APAJUIEIBHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX H
IIJIOCKOCTEM, Yroj MEXAy HPSIMBIMH, YroJl MEXAY IpsAMON U
IUIOCKOCTBIO,  YrOJd ~ MEXAYy  IIJIOCKOCTSMHU;  YMEHHE
WCIIOJIb30BaTh MpPH pEIIeHUH 3a/1ad H3ydyeHHble (aKThl U
TEOpEMBl  IUIAHUMETPUH; YMEHHUE OLICHMBAaTh  pPa3MeEphI
O0OBEKTOB B OKpYXKAalOIIEeM MHpE; YMEHHE ONepUupoBaAThH
NOHATUAMM:  MHOTOIPDAaHHUK, CEYEHHME MHOIOTPAHHHUKA,
MpaBWIbHBIII MHOTOTPAaHHUK, MpHU3Ma, Nupamuaa, Gurypa u
MOBEPXHOCTh BpAIlleHUs, LWIMHAP, KOHYC, miap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHMS KOHyca M UWIMHAPA,
napajuleJIbHblE OCH WJIM OCHOBaHHWIO, CEYEHHME I11apa,
IUIOCKOCTh, Kacaroulascs cgepsl, MUIMHIPA, KOHYCa; YMEHHE
CTPOUTH ceyeHue MHOT'OTpaHHUKA, n300paxarhb
MHOTOTPaHHHUKH, (UTYpbl M TOBEPXHOCTH BpAIICHUS, HUX
CEYEeHMs, B TOM YHCJIE C TMOMOIIBIO 3JIEKTPOHHBIX CPEJNICTB;
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YMEHHE TMPUMEHSITh CBOMCTBA TI'E€OMETPUUECKHX (uUryp,
CaMOCTOSITENILHO (OPMYJIHPOBATH OMNPEACICHUS H3Y4aeMbIX
¢buryp, BBIIBUraTh THIOTE3bl O CBOICTBAX M IPHU3HAKAX
TeOMETPHUYECKUX (PUTYp, OOOCHOBBIBATh UM OMPOBEPTaTh UX;
YMEHHE TMPOBOIUTH KiIacCHUPUKAIUIO (PUTYyp TO pa3IUdHBIM
MPU3HAKAM, BBIIOJHITh HEOOXOJUMBIC JOMOJHUTEIHHBIC
MTOCTPOCHHS,

- YMETh CBOOOJHO ONEPUPOBATH MOHATHUSAMU: IUIOIIATH
¢burypsl, o6beM QUrypbl, BeIMYMHA yrjia, PAacCTOSHUE OT
TOYKH JIO IUIOCKOCTH, PACCTOSHHE MEXKIY TPSIMBIMH,
paccTosTHUE MEXKY MIOCKOCTSAMH, TUIOIMAAs CEphI, MIOMAIb
MOBEPXHOCTH MHPAMUJIBI, TIPU3MBI, KOHYCa, IUIUHAPA, 00bEeM
KyOa, MpsSMOYTOJBHOIO  MapajUleNienuneaa, MUpPaMHIbI,
OpU3Mbl, IWIMHApA, KOHyca, IMapa; yMEHHWE HaXOIWTh
OTHOIIeHHE 00BEMOB MOAOOHBIX PUTYD;

YMETb CBOOOTHO OMIEPUPOBATH MOHITUSIMHU: JIBUKEHHE,
napasuleIbHbINA IEPEeHOC, CHMMETpPHUSI Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, TpeoOpa3oBaHKe MOa00uUs,
no/100HbIE PUTYPBI; YMEHUE PaCliO3HABATH PABHBIE U
1o00HbIe GUTYPBI, B TOM YHUCJI€ B PUPOJIE, UCKYCCTBE,
aApXUTEKType; YMEHHE UCTIOIb30BaTh T€OMETPUUECKUE
OTHOINICHHUS, HAXOJUTh TEOMETPHUECKUEC BETMUMHBI (IJINHA,
YOI, TUIOMIA b, 00BEM) MIPH PEIICHUH 33]a9 U3 IPYTHX
y4eOHBIX MPEMETOB U U3 PEATHbHOM KU3HU;

- YMETb CBOOOTHO OTIepUPOBATH TTOHSITHSIMH:
MPSAMOYTOJIbHAST CHCTEMa KOOPJHMHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOPJIWHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCJIO, pa3IokKeHHe BEKTopa Mo 0Oaswucy,
CKaJsIpHOE TMPOU3BENCHUE, BEKTOPHOE MPOU3BEACHHUE, YTOI
MEXJy BEKTOpPAMH;, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBIA METOJI JIJISl PEIICHUS T€OMETPUICCKUX 3a7a9 1
3a/1a4 APYrux y4yeOHbBIX MPEeIMETOB; ONMEPUPOBATH MOHATHIMHU:
Marpuia 2x2 u 3x3, ONPEACIUTEND MAaTPHUIIBI,
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FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPCACIIUTCIIA,

- yMETh MOJCIIUPOBATh PEabHbIC CUTYyallUU Ha SI3BIKE
MaTE€MAaTHUKU; COCTaBJISITh BBIpaXKCHMUS, ypaBHEHUS,
HEPAaBEHCTBA U UX CHCTEMBI 110 YCJIOBHUIO 3aJauu, UCCIIE10BaTh
MOCTPOEHHBIE MOJIENIM C MCIOJIb30BaHHWEM ammapara aireopsl,
UHTEPIIPETUPOBATh  MOJYYEHHBIH  pe3yibTaT;  CTPOUTH
MaTeMaTUYeCKUE MOJCId C TOMOIIBI0 TE€OMETPUUYECKUX
MOHATUA W  BEJIWYUH, peIIaTh CBSI3aHHbBIE C HUMU
MPAaKTUYECKHUE 3a/1a4M; COCTABJISATh BEPOSTHOCTHYIO MOJIEIb U
UHTEPIIPETUPOBATh  MOJNYYEHHBIH  pe3ynbTar;  peuarhb
NPUKIATHBIE 33J]a4id CPEICTBAMH MAaTEMaTHYE€CKOr0 aHaIM3a,
B TOM YHCJIE€ COLUATbHO-

3KOHOMHNYECCKOI'O 1 (1)1431/1%01(01“0 XapaKTepa,
YMCHHC BI)I6I/IpaTI> HOZIXOIIHHIPIIZ MCTOJ JJId pCUHICHUA 3a1a4u.
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2. CTPYKTYPA Y COIEP KAHUE OBIIEOBPA3ZOBATEJBbHOM YYEBHOM JUCOUIIJIAHBI
OV /. 07 MaTtemaTuka

2.1 O0beM TUCHUILIMHBI M BUIBI y4eOHOH padoThI

Bun yueOHoOM paboTh O6bem B yacax
O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI TUCHUIIJIMHBI 332

1. OcHOBHOE coJiepKaAHNE 314
TEOPETUYECKOE 00yUeHHUE 102
PAKTHYECKUE 3aHATHUS 212

B T.4. KoHTpOJIbHBIE pabOTHI 24

2. IlpodeccnoHATbHO-OPMEHTHPOBAHHOE COJIEPKAHNE
TEOpeTUYEKoe 00ydeHUE -
MPAKTUYECKUE 3aHATHS 22
B T.4. KOHTpOJIbHBIE pabOTHI -
IIpomexxkyTouHasi arrectanus (IK3aMeH) 2
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2.2. Conepxkanne o0yueHus 1Mo odmeoopazoBareabHoi yueonon qucrumuinae OY J1.07 MaremaTuka

Ne Ne O6nem | CoaepskaHue yueGHOro Mmarepuaja (TeopeTudeckue, npakruyeckue (Popmupyembie
HanMeHoBaHue pa3aesioB U TeM 3aHs- | 3aHs- B 3aHSTHSI, KOHTPOJIbHbIE PAGOThI) KOMITETEeHIIH
THA THA B qyacax
IL.II. TeMeE
Pa3nex 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM MIK0JIbI (184)
Tema 1.1. 1 1 2 ba3oBble 3HaHUS M YMEHUS 10 MAaTEMAaTHKE B MPOQECCHOHAITBHON OK 01,
Henb 1 3a1aun MaTeMaTUKU NIPU U B IIOBCETHEBHOM JI€ATEIBHOCTH. OK 02
]
OCBOCHMH CHELUATbHOCTU
OK 03,
Tema 1.2 2 2 2 JleHCcTBUS HaJl OJOKUTENBHBIMU U OTPHIIATENLHBIMU YHCIIAMH, OK 04,
Umucina u BeryuciieHus. Beipaxenus u OOBIKHOBEHHBIMU U JECATUYHBIMU ApoOsamu. JlelicTBus co OK 05,
npeoOpazoBaHus CTETIeHsIMH, (POPMYJITBI COKPAIIEHHOTO YMHOKEHHSL. OK 06,
IIpakTnyeckoe 3ansATHE
p OK 07,
Tema 1.3. 3 3 2 Buner minockux ¢uryp u ux miomass. [Ipaktuko- IIK 1.3,
['eomeTpus Ha MIIOCKOCTH OpPUEHTHPOBAHHbIE 3a/1a41 B Kypce F€OMETPUH Ha IIOCKOCTH. IIK 3.1
IIpakTnyeckoe 3ansiTHE
Tema 1.4 [IpouieHTHBIE BBIYUCICHUS 4 4 2 [TpocThie mpOLEHTHI, pa3Hble CIOCOObI MX BblunciaeHUs. Cl10KHbIE
IIPOLIEHTHI
IIpakTuyeckoe 3ansATHE
Tema 1.5 5 5 2 Jluneitnble, KBagpaTHbIE, APOOHO-JIMHENHBIE YPAaBHEHUS U
VYpaBHeHMs U HEpaBEHCTBA HEPaBEHCTBA
IIpakTnyeckoe 3ansATHE
6 6 2 Jlunelinble, KBaipaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHUS U
HEPABEHCTBA
IIpakTuyeckoe 3ansiTHe
Tema 1.6 7 7 2 CrocoObI pemeHus: CUCTEM JIMHEHHBIX ypaBHeHHU. [loHsTHS:

CucreMbl ypaBHEHUI U HEPABEHCTB

MaTpuna 2x2 u 3x3, onpenenurens marpuisl. [lpakTudeckoe
3aHATHE
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8 8 2 Meron I'aycca. Cuctembl HETMHEUHBIX ypaBHEHUU. CUCTEMBI
HEPaBEHCTB
Tema 1.7 9 9 2 Brruucnenns u npeobpa3oBaHus. Y paBHEHUS U HEPABEHCTBA.
BxosHOM KOHTPOJIb ['eomeTpust Ha
mnockoct Konrpoabnast padora Nel
Paznen 2 IpsiMble U mi1ockocTH B npocrpancrie (18 u)
Tema 2.1. 10 1 2 [Tpeamet crepeomerpuu. OCHOBHBIC MOHATHS (TOYKA, TIpsIMas, OK 01,
OCHOBHBIE IOHATHS CTEPEOMETPHHU. IJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCUOMBI CTEPEOMETPHUU. OK 02
b
Pacnonoxxenue npsMbIX U IIIOCKOCTE [lepecekaromuecs, napajiesbHbIe U CKPELIMBAIOIINECS MPSIMBbIE. OK 03
[Ipu3Hak ¥ CBOMCTBO CKpEIMBAOIIUXCS MPAMbIX. OCHOBHBIE OK 0 4’
MIPOCTPAHCTBEHHBIE (PUTYPHI. >
OK 05,
Tema 2.2. 11 2 2 [TapannensHblie npsMas U iockocTb. Onpenenenune. [Ipusnax. OK 06,
[TapanneabHOCTh IPSIMBIX, TPSIMOM U CaoiictBa. [lapannensusie mnockoctu. Onpenenenue. [Ipuznak. OK 07
IUIOCKOCTH, IJTOCKOCTEH CBoiicTBa. ’
[IK 1.3,
[TapannenbHOCTH NPSIMBIX, PSIMON U 12 3 2 Terpasap u ero anemenTsl. [lapannenenunen u €ro 31EMEHTBHI. IIK 3.1
IIJIOCKOCTH, INIOCKOCTEN CBolicTBa IPOTUBONOJIOKHBIX TpaHeH U quaroHanei
napamenenunena. [loctpoenne ceuenuit. llpakrnyeckoe
3aHATHE
Tema 2.3. 13 4 2 Ilepnenaukynsapusle npsaMsele. [lapanienbabie IpsaMelIe,
[lepneHAMKyYISIPHOCTD NPSMBIX, NepPHEHANKYISIPHBIE K MITIOCKOCTH. [IpU3HaKk neprneHauKyasspHOCTH
PsIMOM M TJIOCKOCTH, TNIOCKOCTEN npsiMoi M miiockocTu. JlokazarenbcTBo. [lepniennukynsp u
HakJIoHHas1. [lepnenaukynspHsle miockocty. [Ipu3nak
MEePIEHINKYIISIPHOCTH TJIOCKOCTEH. PaccTosiHus B IpocTpaHCTBE
Tema 2.4. 14 5 2 TeopeMa 0 Tpex nepneHauKkyIsgpax. JlokasaTrenbCTBo.
TeopeMa o Tpex nepHneHANKYIIpax
15 6 2 Yron mexay npsiMoil ¥ IIIOCKOCThIO. YTOJI MEXAY MIOCKOCTIMHU
Tema 2.5. 16 7 2

[TapannenpHble, NEpIEHIUKYISIPHBIE,
CKpELIMBAOIINECS NPSIMBIE

AKCHOMBI CTEPEOMETPHH.
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17 2 [lepneHquKyISIPHOCTD IPSAAMOM U TUIOCKOCTH, APAJLIIEIIBHOCTD
JIBYX MPSMBIX, IEPIIEHIUKYISPHBIX MIJIOCKOCTH,
NepHeHIUKYISIPHOCTD M1ockocTell. [lpakTnueckoe 3ansitue
Tema 2.6. 18 2 Pacnosioskenre mpsiMbIX M TJIOCKOCTEH B TPOCTPAHCTBE.
Pewmenue 3anau. [Ipsmbie n [lepneHaUKyYISIPHOCTD U MAapAJUIETbHOCTh IPSIMBIX U IUIOCKOCTEH.
MJIOCKOCTH B IPOCTPAHCTBE CxpemuBaromuecs npsimbie. KonTposbHas padora Ne2
Pa3znen 3. Koopaunarel u BekTopsbi (14)
Tema 3.1 JlekapTOBBI KOOPJMHATHI B 19 2 JlekapToBbI KOOpAMHATHI B IipocTpaHcTBe. [Ipocreitmme 3anaun B OK 01,
npoctpaHcTBe. PaccrosiHue Mexay koopauHarax. [IpakTuyeckoe 3ansitue OK 02
9
JnByMsi ToukaMu. KoopinHatel OK 03
9
CepeNHbI OTPE3KA
OK 04,
20 2 Paccrosinue Mexy 1ByMs TOYKaMU, KOOPAUHATHI CEPETNHBI OK 05,
OTpe3Ka OK 06,
Tema 3.2 21 2 Bekrtops! B pocTpancTBe. Ci0KeHUE U BHIYMTAHUE BEKTOPOB. OK 07,
BeKTophI B IPOCTPAHCTBE. YTOJI MEKIY YMHOKEHUE BEKTOpa Ha yncao. KoMIutaHapHbie BEKTOPBI. IIK 1.3,
BekTopamu. CKalApHOE MPOHM3BEICHHE CxanspHOE IMPOM3BEIEHIE BEKTOPOB. Pa3nokeHue BEKTOpa 1o IIK 3.1
BEKTOPOB TPEM HEKOMIUIaHAapHBIM BekTopam. IIpakTuueckoe 3aHsaTHe
22 2 KoopauHatsl BEKTOpa, CKaISIPHOE MPOU3BEIECHUE BEKTOPOB B
KOOPJIMHATAX, YTOJI MEKYy BEKTOPAMH, YTOJl MEXIY MPSMOH U
IUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU. Y paBHEHUE TIOCKOCTH.
I'eomerpuueckuii cMmbica onpegenurens 2x2 [IpakTu4. 3ansiTue
Tema 3.3 23 2 Koopaunarnas miockocTs. Beruncienne paccTossHUl U miomanei
[IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a41 Ha r1ockocTH. KonnuecTBeHHbIE pacueThbl
Ha KOOPJIMHATHOM MJIOCKOCTH
24 2 Koopaunarnas ninockocts. BerurcieHue pacCTOSHUN U TUIOMIAIeH
Ha riockocth. KonmuectBeHHble pacueTsl. IIpakTuy. 3ansaTne
Tema 3.4 25 2 JlexapToBBbI KOOpAUHATEI B IIPOCTPAHCTBE. BEKTOPEHI B

Pemenne 3agau. Koopaunater u
BEKTOPBI

MMPOCTPAHCTBE. Crno)XeHHe U BRIUNTAaHHE BCKTOPOB. YMHOXKEHHE
BCKTOpaA Ha YHCJIO. KOMHHaHapHBIC BCKTOPBI. CKaJ'ISIpHOG




40

IIPOM3BEICHUE BEKTOPOB. Pasnoxkenue BeKTopa 1o TpeM
HEKOMIUIaHApHBbIM BekTopam. [IpocTenmme 3anauu B
KoopauHarax. KoopamnHaTel BEKTOPA, paCCTOSIHUE MEXAY TOUKaMU,
KOOPJHMHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE IPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, YIOJI MEXIY
IIPSAIMOM U INIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTIMU. KOHTpoIbHas
padora Ne 3.

Pasznen 4. OcHoBbl TpuroHoMeTpuu. Tpuronomerpuueckne pynkuuu (36 1)

Tema 4.1 26 1 2 Pannannas mepa yrna. [IToBopoT TOUKM BOKpYT Hayaia KOOpAUHAT.
TpuronomeTpuyeckue GyHKIHH Omnpenenenue cuHyca, KOCUHYca, TAHT€HCA U KOTaHT'€HCa
IIPOU3BOJIBLHOTO yTJja, YUCIIa.
Paagnannas u rpagycHas mepa yria
27 2 2 3HaKu CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT'€HCA 10 YETBEPTSIM.
3aBUCUMOCTb MEX]y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJHOIO U TOT'O e yria
Tema 4.2 28 3 2 Tpuronomerpuueckue Toxaectsa. CUHYC, KOCUHYC, TAHTE€HC U
OcCHOBHBIE TPUTOHOMETPUYECKUE KOTaHT€HC YTJIOB O U - L.
TOKJIECTBA.
DopMyIIsl IPUBEACHUS 29 4 2 @opMyIIbl IPUBEACHUS
Tema 4.3 30 5 2 CyMMma 1 pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB.
Cunyc, KOCUHYC, TAHT€HC CYMMBI U CuHyC ¥ KOCHHYC JIBOMHOTO yryia. @OpMyJIbl MOJOBUHHOTO yIJIa.
pa3zHocTH IBYX yrioB CHHYC U IIpakTHyeckoe 3aHATHE.
KOCHHYC IBOMHOTO yryia. @opMyiisl
MOJIOBUHHOTO yTiia
31 6 2 [TpeoOpa3oBaHus CyMMBbI TPUTOHOMETPUUECKUX
GyHKIUI B MPOU3BEJCHUE U TPOU3BEICHUS B CYMMY.
I[MpakTnyeckoe 3aHsATHE.
32 7 2 BripaxkeHue TpuroHoMeTpudeckux (GyHKIUH Yepe3 TaHTeHC

MOJIOBUHHOTO aprymeHTa. [IpeoGpa3oBanus npocTermmx
TPUTOHOMETpHUUYECKUX BoIpakeHHi IIpakTuyeckoe 3ansitue.15

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
TIK 1.3,
TIK 3.1
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3)
Tema 4.4 33 8 OO6nacth onpeaesieHns] 1 MHOYKECTBO 3HaUCHUN (DYHKITHI.
OyHK1MU, uX cBoicTBa. CriocoObI YETHOCTD, HEYETHOCTD, MEPUOANIHOCTH QyHKIHH. CTIOCOOBI
3aiaHust PyHKITUH 3a1aHus PyHKIUH
Tema 4.5 34 9 O06uacTh onpeeneHus 1 MHOKECTBO 3HAYCHHIA
Tpuronomerpuyeckue GyHKINHU, UX TPUTOHOMETpHUUYECKUX (PYHKIUN. YETHOCTH, HEYETHOCTD,
CBOWCTBA U rpaduKu NEPUOIMIHOCTh TPUTOHOMETPUYECKUX (PpyHKIMi. CBOMCTBA N
rpaduku pyHKIUN y = cos X, y = sin X, y = tg X, y = ctg X.
Tema 4.6 35 10 Cxartue M pacTshKeHHE TPa@UKOB TPUTOHOMETPUYECKUX (YHKINH.
[Ipeo6pa3oBanue rpaduxos [IpeoOpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX PYHKIIMM.
TPUTOHOMETPUYECKUX QYHKITUN
Tema 4.7 36 11 Hcnonp30BaHne CBOMCTB TPUTOHOMETPUUECKUX (DYHKIIHI B
Onucanue npou3BOJICTBEHHBI npodeccuonanpHbIx 3aqauax. [Ipakruyeckoe 3aHsTHe.
MIPOLIECCOB C MOMOIIBIO TpauKOB
byHKUIMMA
Tema 4.8 37 12
OOpatHble TPUTOHOMETPUUYECKHE OO6patHble TpUuronomerpuyeckre GyHkuuu. MIx cBoiicTa u
byHKIIUN rpaduku
Tema 4.9 38 13
TpuroHomeTpuuecKkue ypaBHEHHS U VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHUeE tg X = a,
HEpaBEHCTBA ctgx = a.
39 14 Peniennie TpUroHOMETPUYECKUX YPAaBHEHUI OCHOBHBIX THUIIOB!
IIPOCTEHMIINE TPUTOHOMETPUUECKNE YPABHEHUS, CBOJALIMECS K
KBaJIpaTHBIM, pelIaeMble pPa3JIoKeHUEM Ha MHOXKHUTEH,
onHopoanble. [IpakTHueckoe 3aHATHE
40 15 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX TUIIOB:

NPOCTEUIIINE TPUTOHOMETPUICCKHUE YPABHEHUS, CBOISIIINECS K
KBaJIpaTHBIM, PEIIacMbIe Pa3I0KCHUEM Ha MHOXKHUTEIIH,
onHopojHbie. [IpakTuueckoe 3ansitue 18 (6)
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41 16 2 IIpocreiimne TpuroHoMeTpudeckue HepaBeHeTsa. IIpakTuyeckoe
3aHATHE
Tema 4.10 42 17 2
CucreMbl TPUTOHOMETPUUYECKUX CucreMbl MPOCTEUILIUX TPUTOHOMETPUYECKUX YPAaBHECHU
YpaBHEHUU IIpakTnyeckoe 3ansiTHe
Tema 4.11 43 18 2 IIpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaKeHUH. Perienue
Penienne 3a1a4. OCHOBBI TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB B TOM UYHUCJIE C
TPUTOHOMETPHUH. UCIIOJIb30BaHNEM CBOMCTB (pyHKIMKA. KoHTpoabHas padora Ne 4.
TpuronomeTpuyeckue QyHKIHH
Pa3znea 5. Kommiexcubie uncia (8)
Tema 5.1 44 1 2 [Tonsitne koMIuiekcHOro yncia. ConpsKeHHbIE KOMITJIEKCHBIS OK 01,
KommnnexcHrle unciia YKCiIa, MOAYJb U apTyYMEHT KOMIUIeKCHOTo uncia. dopma 3anucu OK 02
2
KOMILIEKCHOTO YHciia (reoMeTpuyuecKasi, TPUrOHOMETpUYecKas, OK 03
anreOpamveckas). ’
OK 04,
45 2 2 IpakTHYecKoe 3aHsATHE OK 05,
N OK 06,
46 3 2 ApudmeTrndeckre IeHCTBUS C KOMIUIEKCHBIMH YUCIIaMU OK 07
2
Tema 5.2 47 4 2 BrInosHeHne pacyeToB ¢ TOMOIIBIO KOMIUIEKCHBIX YHCEL. IIK 1.3,
[IpuMeHeHrne KOMIUIEKCHBIX YUCEI [Ipumepsl ncnonb30BaHus KOMIUIEKCHBIX yucen [lpakTuyeckoe IIK 3.1
3aHATHE
Pa3znen 6. IlpousBoanas pyukuuu, ee npumenenue (40)
Tema 6.1 48 1 2 Omnpenenenne YUCIOBOM MOCIE0BATEIFHOCTH U CIIOCOOKI € OK 01,
[TonsiTue mpousBogHONU. POPMYIIBI U 3aganus. CBOMCTBA YMCIOBBIX MTOCIIEN0BATECIIHHOCTEH. OK 02
2
npasuiia AuQhepeHInpOBaHUS Ornpenenenue npeaena nociaea0BaTeIbHOCTU. Beruncienue OK 03
mpeieNnoB mocneaoBarenbHocTeld. [Ipeaen dyHkmm Ha OK 0 4’
OCCKOHEYHOCTHU >
OK 05,
49 2 2 Ipenen pynknum B Touke. [lpupamenne aprymenta. [lpupamenune | QK 06,

byHKIMN.
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50 3 3ajauu, TpUBOASIIME K TOHITHIO TPOU3BOAHOM. Orpesenenue
IIPOU3BOIHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHOMN
Tema 6.2 51 4
[Tpou3BoiHBIE CYMMBI, pa3HOCTH ®opmynsl quddepenumposanus. [Ipasuna nudpdepeHuupoBaHms
IPOM3BEAEHUS, YACTHOTO
Tema 6.3 52 5 Onpenenenue cioxxuou pynkuuu. IIponsBoaHas
[IpousBoiHbIE TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX (PYHKIUH.
¢ynkuuii. [IponsBoaHas Cl0XHOM
byHKIUN
53 6 [Tpou3BoHas CI0KHON PYHKIIMU
Tema 6.4 54 7 [Tonsitue HenpepbiBHOU (yHKIMU. CBOICTBA HEMIPEPHIBHOU
[ToHsiTHE O HENIPEPBIBHOCTU ¢ynkuuu. CBsi3b MEXIY HENPEPHIBHOCTHIO U
dbyHku. MeTos1 ”HTEpBaJoOB i depeHIPYyEeMOCThIO (DYHKITUHU B TOUKE.
55 8 ANTOpUTM pellIeHUsI HEPAaBEHCTB METOJI0M UHTEPBAJIOB.
IIpakTH4yeckoe 3aHATHE
Tema 6.5 'eomeTpuueckuit u 56 9 ['eomeTprueckuii CMbICT IPOU3BOAHON (PYHKIIMH — YTJIOBOM
(bU3UYECKUN CMBICI POU3BOTHOM Kod(puImeHT KacareabHON K rpa@uKy GyHKIIUHA B TOUKE.
VYpaBHeHHEe KacaTeabHOU K rpadpuky GyHKINU.
57 10 AJNTOpUTM COCTaBJICHUS YPABHEHUS KacaTelbHOH K rpaduky
dyukuun y=f(x). [IpakTnyeckoe 3ansTHE
Tema 6.6 58 11 duznyeckuil (MexaHMUECKU) CMBICI TPOU3BOIHOM — MTHOBEHHAs
®u3NYeCcKuil CMBICI TPOU3BOTHON B CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (1)
MpoQEeCCHOHATIBHBIX 3a7ja4ax
Tema 6.7 59 12 Boszpactanue u yOpiBaHue pyHKIINH, COOTBETCTBHE BO3PACTAHUS U
MoHOTOHHOCTbH QYHKIMH. TOUKH yObIBaHUS QYHKIUH 3HAKY MPou3BOAHON. [IoHsATHE MPOU3BOAHOM
JKCTpeMyMa BBICILIETO OPSKA, COOTBETCTBHE 3HAKa BTOPOIl MPOU3BOIHOM
BBIMYKJIOCTU (BOTHYTOCTH) (PYHKIIMU Ha OTPE3KE.
60 13 3amayn Ha MAKCUMYM 1 MUHUMYM. [TOHSITHE aCUMIITOTHI, CIIOCOOBI

OK 07,
IIK 1.3,
IIK 3.1
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UX ONpeNeeHUs. ANTOPUTM HCCIIEOBaHUS (PYHKIINU H
MOCTPOCHHS €€ rpadrka ¢ MOMOUIbIO MPOU3BOAHOM. [IpoOHO-
muHeriHas QyHkius IlpakTuyeckoe 3aHATHE

Tema 6.8 61 14 2 UccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTIOCTPOEHHUE
WccnenoBanue GyHKINN U rpadukos. [IpakTHyeckoe 3aHsiTHE
oCTpoeHue rpaukoB
62 15 2 HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M TIOCTPOCHUE
rpaduxos. [IpakTuyeckoe 3aHsATHE
Tema 6.9 Haubombiiee u 63 15 2 Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHU QyHKIUH,
HAaUMEHbIIICe 3HAYCHUS (PYHKITHH MOCTpOEHKE IPaPUKOB MHOTOUYICHOB C UCTIOJIb30BAHUEM arlmapara
MareMarnuyeckoro ananusa Illpakruuyeckoe 3ansitue
Tema 6.10 64 17 2 Hauwmensiiee u HanbOounbliee 3HaueHUe (HYHKIIUU
Haxoxaenue onTuMaabHOTO
pe3ynbTaTa ¢ IOMOUIBIO IPOU3BOIHOMN
B MPAKTUYECKHUX 3a/1auyax
65 18 2 Haumenbiiee u Hanbouipiiiee 3HaueHue PyHKIIUU
IIpakTu4yeckoe 3aHsATHE
66 19 2 Haumenbiiee u HauOosbliiee 3HaUeHUE (PYHKITUU
IIpakTHyeckoe 3aHsATHE
Tema 6.11 67 20 2 ®opmynsl u npasuia auddepenunpoBanus. Viccnenopanue
Pewmenne 3anau. [IpousBognas GyHKIHH ¢ MOMOIIIBI0 TPon3BoAHOM. Hanbonbiee 1 HanMeHblee
GbyHKIIMH, ee TPUMEHEHNE 3HaueHus ¢pyHkiun KonrpoabHas padora Ne 5.
Pa3nen 7. MHOTOrpaHHHMKH U TeJia BpaieHus (42)
Tema 7.1 68 1 2 [TonsiTie MHOTOTpaHHUKA. Ero aineMeHThI: BepInHbI, pedpa, OK 01,
Bepmmnel, pebpa, rpanu rpanu. naronans. Ceduenue. Boinykiible 1 HEBBIITYKJIIbIE OK 02
2
MHOTOTpaHHUKA MHOTOTPaHHUKHU.
p p OK 03,
Tema 7.2 69 2 2 [MonsTue mpusmbl. Ee ocHOBaHMs 1 G0KOBBIE rpaHu. Beicota OK 04,

[Tpu3ma, ee COCTaBIISAIONIHNE, CCUCHHE.

npusMsl. [Ipsamas n HakiionHas npusma. [IpaBuneHas npusma. Ee
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[IpsiMas 1 mpaBUIIbHAS IPU3MBI

CCUCHUC.

Tema 7.3 70 3 [Tapannenenurnen, CBOMCTBA NPSAMOYTOJILHOTO MapajjieenuIea,
[Tapamnenenunen, kyoro Ceuenue ky0. CeueHue ky0a, mapajuiesenure/ia

Ky0a, mapasuienenumnena.

Tema 7.4 71 4 [Mupamuna u ee anementsl. Ceuenue nupamuasl. [IpaBuibHas
[Mupamuna, ee cocrapistonue, nupamuja. Y ceueHHasi mupamuaa

ceyenue. [IpaBunbHas nupamuaa.

VYceuenHas nupamuia.

Tema 7.5 12 5 [Tnomaas GOKOBOH M IMOTHOM MOBEPXHOCTH MPU3MBI, TUPAMHUIBI
bokoBas u noyiHas MOBEPXHOCTH IIpakTH4eckoe 3aHsATHE

MPU3MBI, TUPAMUIBI

Tema 7.6 73 6 CuMMeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOM, IITIOCKOCTH.
[Tpumepsl cummeTpuii B ipodeccu Cummetpus B KyOe, mapasuieienurneie, mpu3Me, TupaMue
Tema 7.7 74 7 CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[Ipumepsr cummeTpuii B mpodeccun IIpakTuyeckoe 3ansiTHe

Tema 7.8 75 8 ITonsiTvie MpaBUIIBHOTO MHOTOrpaHHUKA. CBONMCTBA IPABUIIbHBIX
[IpaBusbHBIE MHOTOTPAHHUKH, UX MHOTOTPaHHUKOB.

CBOMCTBA

Tema 7.9 76 9 [Mywuuap u ero 3nemMenTsl. CedeHue HMIMHIPA (MapaiielbHOe
[HunuHap, ero coCTaBIsAIOIINE. OCHOBaHUIO U ocu). Pa3zBepTka muimHapa [IpakTuy. 3ansaTue
CeueHue uunuHapa

Tema 7.10 77 10 Konyc u ero anementsl. CeueHnne KoHyca (mapaiienbHoe
Konyc, ero cocrapmstonue. Ceuenue OCHOBAHUIO U MIPOXOJISIIEE Yepe3 BEPIINHY), KOHUYECKUE
KOHYyca cedyenus. PazBeptka konyca IlpakTnueckoe 3aHsitue

Tema 7.11 78 11 VYceuennslit konyc. Ero obpasyromias u Beicota. CeueHue

VYceuennslil konyc. CeueHue
YCEYEHHOI'0 KOHYca

yceueHHOro konyca IlpakTuueckoe 3ansitue

OK 05,
OK 06,
OK 07,
IIK 1.3,
IIK 3.1
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Tema 7.12 79 12 2 [ap u chepa. BzaumHoe pacmonoxerue chepsl U TUIOCKOCTH.
lap u cdepa, ux ceueHus Ceuenue mapa, chepst IlpakTnyeckoe 3aHATHE
Tema 7.13 80 13 2 [Tonsitue 06 o0beme Tenna. O0beM Kyda v MPSIMOYTOIBLHOTO
[TousiTue 06 oOBEeMe TeIA. napauienenuneaa. OoveM npusmsel U unHApa. I[pakTuyeckoe
OrtHomeHne 00beMOB ITOAOOHBIX T 3aHATHE

81 14 2 OtHomenne 06beMOB MOIOOHBIX Tel. I'eOMeTpUYECK il CMBICIT

onpenenuTens 3-ro nopsiaKa

Tema 7.14 82 15 2 O6bembl mupamubl U Konyca. O0bem mapa. [Tnomanu
OOBEMBI U IIIOIIAIA TOBEPXHOCTEH noBepxHocte Ten [IpakTudeckoe 3aHATHE
Tel
Tema 7.15 83 16 2 KoMOuHanmmm reoMmeTpuuecKux Ted.
KoMOuHanum MHOTOTpaHHUKOB U TEJ
BpalllCHUS

84 17 2 KomOunaimu reomerpuueckux tei. [lpakruyeckoe 3aHsiTue
Tema 7.16 85 18 2 Hcnonb3oBanre KoMOUHAIIMI MHOTOTPAHHUKOB U TEJI BPAILICHUS B
I'eomeTprueckre kKoMOMHAIIMY Ha MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7a4ax
MpaKTHUKE

86 19 2 Hcnonp3oBaHrne KOMOMHAIIMN MHOTOTPAHHUKOB U TEJ BpAIllEHUs B

MPaKTUKO- OPUEHTHUPOBAHHBIX 3a7auax. [IpakTu4. 3ansTue

87 20 2 [TonroroBka k KOHTpoJbHOU padoTe. [IpakTHYeckoe 3aHATHE
Tema 7.17 88 21 2 OOBEMBI U TJIOIIAIA TOBEPXHOCTA MHOTOTPAHHUKOB U TEJ
Pemenue 3agau. MHOrOrpaHHUKY U BpAIlCHUS
TeJIa BPALLICHUS Kourpoabsnas padora Ne 6.

Paznen 8. IlepooOpa3nasi pynkumuu, ee npumenenu (144)
Tema 8.1 89 1 2 3ajaya 0 BOCCTAHOBJIEHUH 3aKOHA IBYKEHHUS 10 U3BECTHOU OK 01,
[TepBooOpaznas ¢pynkiuu. [Ipasuna ckopoctu. [lousaTrue nuuTerpupoBanus. O3HAKOMIIEHHE C TIOHATHEM | OK ()2
2

HaXO0X/ICHUS [epBOOOPa3HbBIX

WHTEerpajia u mepBooOpasHoi 1 pyHkiuu y=f(x). Pemenne 3aqau
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Ha CBSA3b MIEPBOOOPA3HOMN U €€ MPOU3BOIHON, BHIYUCICHHE OK 03,
nepBooOpaszHoi st JanHoi GyHkumu. Tabmumna Gopmysn st OK 04
M
HaXO0/JICHUA MepBO0Opa3HbIX. M3yueHue npaBusiia BHIYUCICHUS OK 05
nepBooOpaznoii [lpakTuyeckoe 3aHsiTHE KO 6’
OK 06,
Tema 8.2 90 2 2 3agauu, TPUBOAIIKE K TOHATUIO ONIPEACICHHOTO HHTETpajia — O OK 07,
[1nomane KpUBOJMHENHON TpANELH. BBIYMCIICHUH TUIONIAIM KPUBOJMHEWUHON Tpaneuu, o K 1.3,
®dopmyna Herotona — JleliOnura nepemMelieHuy Touku. [loHsTrue onpenenéHHoro HHTErpaa. K 3.1
['eomeTpryeckuii U PU3NIECKUIA CMBICI ONIPEACIICHHOTO ’
unterpana. ®opmyna Hetotona— Jleitbuuia
Tema 8.4 91 3 2 ['eomeTpuyeckuii CMbICI OMPEICIICHHOTO HHTETpasa
[TonsiTue 06 omnpeeneHHOM
MHTErpajie KaK Iiomaan
KPUBOJIMHEHHOHN Tpanenun
Tewma 8.5 92 4 2 ['eomeTpuyeckuii CMBICH ONPEACIICHHOT0 nHTerpana. @opmyna
OrnipeiesieHHbI UHTETPAJl B KU3HU HrroTona - Jleitbuuria.
93 5 2 Pemienue 3a1a4 Ha MpUMEHEHWE MHTErpaJia /i BEIYUCIICHUS
buznueckux BenuuuH U mwiomiaaei. [lpakruyeckoe 3ansitue
94 §) 2 [ToarotoBka k KOHTpoJbHOHU pabote. [IpakTHUyeckoe 3aHsITHE
Tema 8.6 95 7 2 [TepBooOpaznas ¢pynkunu. [IpaBuia HaX 0k IEHUS TEPBOOOPA3HBIX.
Pemenue 3amau. [lepBooOpaznas Ee npumenenue. Konrposabnasi padora Ne7.
(GyHKIIMY, €e IpUMEHEHNE
Pa3znen 9. Crenenn u kopuu. Crenennas pynkuus. (18 1)
Tema 9.1 96 1 2 [ToHsiTHE KOPHA N-0¥ CTENEHU U3 IEVCTBUTEIBHOTO YHUCIIA. OK 01,
% n o
Crenennas QyHKIps, ee CBOHCTEA Oynkiuu y = \/ X UX CBOMCTBA U TpaUKH. OK 02,
97 2 2 | Ceoit i O 0,
BOWCTBA KOPHS N-OM CTETICHH.
p OK 04,
Tema 9.2 98 3 2 [TpeoOpa3oBaHue UPPATMIOHAIBHBIX BBIPAKECHHH. OK 05,
[IpeoOpazoBanue BeIpaKEHUI C OK 06,
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KOPHSIMH N-OM CTENEHH OK 07,
y [IK 1.3,
99 2 [IpeoOpazoBanue upparmoHAIBHBIX BhIpakeHuii. [IpakTudeckoe
3aHATHE 1K 3.1
Tema 9.3 100 2 [TonsiTHe cTENEHU ¢ THOOBIM PAIMOHAIBHBIM ITOKA3aTeIIeM.
CBolicTBa CTENEHU C PALIMOHAIBHBIM Crenennble (yHKIIMH, NX CBOWCTBA U TpapuKu
U IEWCTBUTEIbHBIM NIOKA3aTENSIMU
Tema 9.4 101 2 PaBHOCHUIIBHOCTD MPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
Penienue nppannoHanbHbIX Mertobl UX perieHus.
YPaBHEHMI U HEPABEHCTB
102 2 Pelienne nppaioHanbHbIX YpAaBHEHUN U HEPABEHCTB.
IIpakTH4yeckoe 3aHATHE
Tema 9.5 103 2 Onpenenenne creneHHoN GyHKIUU. Vcronp30BaHuEe €€ CBOICTB
Crenenu u kopHu. CteneHHast IIpU pelIeHNU ypaBHEHUN 1 HepaBeHCTB. [IpakTHyeckoe 3aHsiTHE
byHKIHS
104 2 KourpoabHnas padora Ne 8.
Pa3nen 10. loka3arexpHas pynkmus. (16 4.)
Tema 10.1 105 2 Crenenb ¢ NPOU3BOJIBHBIM AEHCTBUTEIBHBIM OKA3aTEIIEM. OK 01,
[TokazarenpHas QpyHKIMS, €€ Omnpenenenue nokazareabHoW QyHKIUY, €€ CBOICTBA U IpaduK. OK 02
v >
CBOICTBa
OK 03,
106 2 3HaKOMCTBO C ITPUMEHEHHEM NoKa3aTeabHOl QpyHKIun. Perenue OK 04,
MoKa3aTeIbHbIX YPaBHEHUN (YHKIMOHATBHO-TPaQUUECKUM OK 05,
metogoM. IlpakTnyeckoe 3ansaTne OK 06,
Tema 10.2 107 2 Pemenne nmokasaTenbHbBIX YPaBHEHUI METOJIOM YPaBHUBAHUS OK 07,
Pemenne nokasarenbHbBIX ypaBHEHUN IIOKa3aTese, METOJ0M BBEJEHUS HOBOM NIEPEMEHHOM. IIK 1.3,
¥ HEPABEHCTB IIK 3.1
108 2 Permenue nokazaTenbHbIX YpaBHEHUH (YHKIIMOHAIBHO-

rpauIeCcKUM METOJOM
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109 5 2 Pemenue nokazarenbHbiX HepaBeHCTB. IIpakTHyeckoe 3aHATHE
Tema.10.3 110 6 2 Pemenune cucreM mokasaTebHBIX YPAaBHEHHM.
CucreMbl OKa3aTeIbHbIX YPaBHEHHI
Tema 10.4 111 7 2 Perenue nokazaTenbHBIX YPABHEHUI METOJIOM YpaBHUBAHUS
Pewenne 3anau. Iloka3arenbHas IIOKa3aTeJIe U METOOM BBEJCHUSI HOBOM NIepeMeHHOU. Pemenne
byHKIISA noka3arebHbIX HepaBeHCTB. [IpakTnueckoe 3aHsTHE
112 8 2 Kourpoabnas padora Ne 9.
Pasznen 11. Jlorapudmpl. JJorapupmudeckasi ynkuus (28 4.).
Tema 11.1 113 1 2 Jlorapudm yuca. OK 01,
Jlorapudm uucna. JlecaTnanblii u OK 02
v 9
HaTypaJIbHBII JIOrapu(pMbl, YUCIIO €
Yp pubMbL, OK 03,
114 2 2 JIeCATUYHBIN U HATYPAJIbHBIN JTOrapu(MbL, YHCIIO € OK 04,
y OK 05,
Tema.11.2 115 3 2 CaoiicTBa JiorapugmoB. OK 06
CsoticTBa norapupmos. Oneparus OK 07’
J0rapupmMUpOBaHUS ’
IIK 1.3,
116 4 2 Onepanus norapudmuponanus. [IpakTuueckoe 3ansiTue I[IK 3.1
Tema 11.3 117 5 2 Jlorapudmuueckas Gynkuus. Onpenenenue. CBoiicTaa.
Jlorapudmuueckas pyHkuus, ee
CBOMCTBA
118 6 2 Jlorapugmuueckast QyHKIUS U ee rpaduk..
Tema 11.4 119 7 2 [TonsiTue norapudmuueckoro ypasHeHus. Onepanus
Pemenne norapupmuueckux noteHurposanus. [IpakTuyeckoe 3ansaTne
ypaBHEHUH U HEPABEHCTB
120 8 2 Tpu OCHOBHBIX METOJ1a PELICHHS JIOTapU(PMUUECKUX ypaBHEHUI:
GyHKIMOHAIbHO-TpaUueCKuil, METO MOTEHIIMPOBAHUS, METO
BBEJICHMS HOBOM nepeMeHHOM. IIpakTnyeckoe 3ansitue
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121 9 2 Jlorapudmuueckrue HEpaBeHCTBA.

122 10 2 Jlorapudpmuueckue HepaBeHcTBa. Permenus. [IpakTuy. 3ansitue
Tema 11.5 123 11 2 AJITOPUTM penieHrsl CUCTEMbI YpaBHEHHI. PaBHOCHIIBHOCTD
Cuctemsl JorapupMUICCKUX Jorapu(MHUECKUX YpaBHEHUN U HEPABEHCTB
ypaBHEHU I
Tema 11.6 124 12 2 [Tpumenenue norapudma. Jlorapupmudeckas: Ciupanb B IPUPOJIE.
Jlorapugmsl B IpUPOJIE U TEXHUKE Ee maTremarnueckue coiictBa Ilpakruuyeckoe 3ansitue

125 13 2 IIpakTHYecKoe 3aHsTHE
Tema 11.7 126 14 2 Jlorapudmuueckas pyHkuus. Pemenue npocreitmmx

Pemenne 3anad. Jlorapudmer.
Jlorapudmuueckas GyHKIHSA.

norapuMUUECKUX ypaBHEHHIA
KonTpoabsnas padora Ne 10.

Pa3zgea 12. MHoxkecT

Ba. DjieMeHThI Teopuu rpados (10 4.)

Tema 12.1 127 1 2 [Tousitue MmuoxectBa. [logmuoxkectBo. Oneparuu ¢ OK 01,
MHoxecTBa MHO>KECTBaMH. OK 02,
Tema 12.2 128 2 2 Orneparuu ¢ MHOXKECTBaMU. PerieHne npukiaaHbIx 3a1a4. OK 03,
Omnepanuu ¢ MHOKECTBAMHU IIpakTuyeckoe 3aHsATHE OK 04,
OK 05
Tema 12.3 129 3 2 [Tonstue rpada. Cs3HbIA rpad, 1epeBo, HUKI rpad HA IIOCKOCTH OK 0 6,
I'padsr >
pag OK 07,
130 4 2 I'padror IpakTuyeckoe 3aHaTHE IIK 1.3,
Tema 12.4 Pemenue 3amau. 131 5 2 Omneparuu ¢ MHOKecTBaMU. OTNMcaHNue PeaTbHBIX CUTYAIIHH C IK 3.1
MmuoxecTBa, ['padbr 1 ux MOMOIIbI0 MHOXKECTB. [IpuMenenue rpadoB K perieHuto 3a1ay.
IIPUMEHEHHNE KourpoJubHas padora Ne 11.
Pa3pnen 13. DineMeHTbI KOMOMHATOPUKH, CTATUCTUKU U TEOPUM BepPOSITHOCTEMH (22 4.)
Tema 13.1 132 1 2 OcHOBHBIE TOHATHUS KOMOMHATOPHKH. OK 01,

OCHOBHBIC TTOHITHUS KOM6I/IHaTOpI/IKI/I
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133 2 [lepecTanoBku, pazmenienus, coueranus. [Ipakruy. 3anaTue
Tema 13.2 CoObiTHE, BEPOSITHOCTD 134 3 CoBMECTHBIE U HECOBMECTHBIC COOBITHSA. TeopeMbl 0 BEpOSATHOCTH
coObITHsA. CIIO)KCHUE M YMHOXKEHHUE CYMMBI COOBITHH. Y CJIOBHASI BEPOSITHOCTD.
BEpPOSATHOCTEU
135 4 3aBUCHMBIC 1 HE3aBUCUMBIC COOBITHS. TEopeMBbI 0 BEPOSITHOCTH
MIPOM3BEICHUS COOBITHA.
Tema 13.3 136 5 OTHOCHUTEIBHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYHNBOCTH.
BeposiTHOCTE B TIpOdheCCHOHATTBHBIX
3ajaJax
137 6 CraTuctuueckoe onpeaeneHue BepoaTHoCTH. O1eHka
BEPOSITHOCTH COOBITHS.
Tema 13.4 138 7 Bunel cinyyaitasix BennuuH. OnpeneneHue TMCKpeTHON
JuckpeTHas cityyaiiHasi BEJIMYMHA, CIIy4ailHON BEJINYUHBI.
3aKOH €€ pacIpeeICHHs
139 8 3aKoH pacnpeneneHus: JUCKPETHOM ciiydailHo! BennyuHbl. Ee
YHUCJIOBBIC XapaKTEPUCTHKHU.
Tema 13.5 140 9 Bapuanuonssiii paa. [1oauron yactor u rucrorpamma.
3amayn MaTeMaTUUeCKOl CTaTHCTHKH CratucTudeckre XapakKTepUCTHKHU psiia HAOII0JaeMbIX TaHHBIX.
IIpakTnyeckoe 3ansiTHe
Tema 13.6 141 10 [TepBuunas 0o0OpaboTKa CTaTUCTUYECKUX JaHHBIX. ['paduueckoe nx
CocraBneHue TaOIHI] U IUarpaMmm Ha npeacrasienne. HaxoxaeHne cpefHuX XapakTepuCTHK,
MpaKTHUKE HaOmogaemMbIxX JaHHBIX. [IpakTHYeckoe 3ansiTHe
Tema 13.7 142 11 DnemeHThl KoMOUHaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS.

Pemenue 3agad. 3ieMeHTEI
KOMOMHATOPUKH, CTATUCTUKHU U
TEOPHUH BEPOATHOCTEN

Croxenue u yMHOkeHue BeposiTHocTe. KoHTpoJbHas padora
Ne 12.

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
K 1.3,
TK 3.1

Pa3zpnen 14. YpaBHeHusi u HepaBeHCTBa (26 4.)
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Tema 14.1 143 1 PaBHOCWIIBHOCTH yYpaBHEeHHH. OOMIME METO/IBI PEIICHUS .
PaBHOCHIIBHOCTD ypaBHEHUN U
HepaBeHCTB. OO0IIMe METO bl
petieHus
144 2 Pemenne TeKCTOBBIX 3a71a4 C IIOMOIIBIO
ypaBHeHul. IIpakTn4yeckoe 3ansitue
Tema 14.2 145 3 ['paduueckuii MeTo pelieHus ypaBHEHU 1 HEPaBEHCTB
I'paduueckuii meTon penieHus IIpakTH4Yeckoe 3aHATHE
yYpaBHEHUI, HEPABEHCTB
146 4 Meron nHTEpBANIOB pelieHNs HepaBeHCTB. IIpakTuyeckoe
3aHATHE
Tema 14.3.YpaBHeHus u HepaBeHcTBA | 147 5 Monynse. IIpocreiinue ypaBHeHHs 1 HEPaBEHCTBA C MOIYJIEM
C MOJyJIEM
148 5] [IpumMeHeHne paBHOCUIIBHBIX TIEPEXOIOB B OMPEICTICHHBIX TUTIAX
YpaBHEHUN U HEPABEHCTB C MOYJIEM.
Tema 14.4.YpaBHenus u HepaBeHcTBa | 149 7 OCHOBHBIE METO/IbI PELLICHUSI IOKA3aTEIbHBIX YPAaBHEHUHN U
C mapameTpaMu HEPABEHCTB, JOrapu(PMUUECKUX YPAaBHEHHUI U HEPABEHCTB.
150 8 OCHOBHBIE METO/IbI PEILICHUSI IOKA3aTEIbHbIX YPAaBHEHUN U
HEPaBEHCTB, JOrapu(PMUUECKUX YPaBHEHHUN U HEPABEHCTB.
IIpakTuyeckoe 3ansATHE
Tema 14.5 Cocrasnenue n pemenue npodec- 151 9 TpuronoMeTpuyecKkre ypaBHEHUS U METObI UX PEIICHUSI.
CHOHAJIBHBIX 3aJa4 C IOMOLIBIO YPAaBHCHUM HpaKTuquKoe 3aHATHC
Tema 14.6 152 10 Permenrie TeKCTOBBIX 33724 MPO(HECCHOHATBHOTO COACPKAHUS.
Pewmenue 3ana4. YpaBHeHus u [Ipaktuueckoe 3anstue. [lpakrnyeckoe 3ansiTue
HCPaABCHCTBA.
153 11 Htorosoe 3aHsTue
Kouncyabrauus nepen sx3amenom | 154 12

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
MK 1.3,
TIK 3.1
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Kouncyabrauus nepen sk3amenom | 155 13 2
Jk3ameHn | 156 2
Bceero: 332
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI
OBILEOBPA30BATEJBLHOM YYEBFHOM JUCIIUITIMHBI

3.1. TpeGoBaHusi K MaTepHAJIbLHO-TEXHHYECKOMY 00ecneyeHn 0

Peanuzanus mporpaMMbpl JUCITUTUIMHBI MPETIONaracT HAIMIue y9eOHOTO
KaOMHETa MAaTEMATHUKH.

[TonroToBKka BHEAYTUTOPHONU PAaOOTHI OIKHA 00ECIIEUNBATHCS JOCTYIIOM
Ka)X70ro odyuyaromierocs: k 6a3am JaHHbIX M OnOanoreyHsiM Gougam. Bo Bpems
CaMOCTOSITEIbHOM TOJATOTOBKHM, OOydYaroumecss JOJDKHBI OBITh  OOECIIeUEHBI
JIOCTYNOM K ceTh MHTEpHET.

O6opynoBaHue yueOHOTO KaOMHETa:!
— T0CaJIOYHBIC MECTa IO KOJUYECTBY 00YUaAIOIINXCS;
— pabodee MeCTO IpenoaBaTers;
—  KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOUIA.

TexHuueckue cpeacTra 00ydeHUsI:
— TEepPCOHATBHBIA KOMITBIOTED;
—  MYJIbTUMEIUHHOE 000pYAOBaHUE.

3.2. Undopmannonnoe odecneyenue 00yueHust

— Jlna peanuzanuu mporpaMmbl OMOIHOTEUHBINH (GOHA 00pa3zoBaTeIbHOM
OpraHW3allid MMEET T[eYaTHbIE W/WIM DJJIEKTPOHHBIE OOpa3oBaTelIbHBIE W
WH(OPMAITMOHHBIE  PECYpPChl, PEKOMEHJIOBAaHHBIE I  HWCIOJb30BaHUS B
00pa30BaTeIbHOM IPOLIECCe, HE CTapllie MATH JIET C MOMEHTA U3/IaHus.

— Ilepeuenr y4eOHBIX W3aHUM, HNuTepHer-pecypcos,

JOTIOJIHUTENBHOM JINTEPATYPBI

OCHOBHBIE HCTOYHUKH:

1. AmumoB III.A. Maremaruka: anreOpa M Hayajga MaTE€MaTUYECKOrO aHalM3a,
reoMmeTpusi. AnreOpa u Hayana MmaTemaTudeckoro ananusa. 10-11 kmaccer: yue0.
st obuieoOpa3oBar.  opraHu3anMii:  0a30Bbld M yriiyOsn. ypoBHH /
[II.A.AmumoB, FO.M.Konarun, M.B.TkaueBa u np.]. — M.: IIpocBenieHue,
20109.

2. Aranacsn JI.C. Maremaruka: anrebpa U Hadajla MaTeMaTHYECKOrO aHaIu3a,
reomerpus. [eomerpus. 10-11 kmaccel: yueb. mma  oOmieoOpa3oBar.
opranuzanuii: 0a3oBeiii U yrayou. ypopHu / [JI.C. ArtanacsH, B.D.byty30B,
C.b.Kagomues u np.]. — M.: [Ipocsenienue, 2019.
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I[OHOJ'IHI/ITCJII)HBIG HCTOYHHUKHU.

1.

9.

bammakos M.U. Anrebpa m Hauajga mMaTeMaTHYeCcKOTo aHanu3a (06a30BbIi
ypoBeHb). 10 k1. — M., 2014.
bammakos M.U. Anrebpa m Hauajga mMaTeMaTHYeCKOTO aHanu3a (06a30BbIi
ypoBens). 11 k1. — M., 2014,
bammvakoB M.M. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2014.
bammvakos M.U. Matemartuka: 10 k1. COoopHuk 3amad: yaed. mocodbue. — M.,
2004.
KommoropoB A.H. u np. Anrebpa u Havyayia aHanm3a. YdyeOnuk mms 10-11
KJ1accoB 001eo0pazoBarenbHbIX yapexaeHuii. M.: [Ipocsemenue, 2003.
Konsirun FO.M. u ap. Matematuka (Kuura 1). — M., 2003. 9. Konsarun FO.M.
u ap. Marematuka (Kuaura 2). — M., 2003. UnTepHeT-pecypchi:
Marematika B OTkpeiToM Kosutemke http://www.mathematics.ru
Math.ru: Marematuka u oOpasoBanue http://www.math.ru
MocKoBCKH LIEHTD HENPEPBIBHOIO  MAaTeMaTUYECKOIO
oOpa3oBaHHs (MLIHMO) http://www.mccme.ru
EqWorld: Mup matematudeckux ypaBHeHu# http://eqworld.ipmnet.ru
Exponenta.ru: o6pazoBarenbHbIil MaTEMaTUYECKUNA CAaNT
http://www.exponenta.ru
Bcest  snemeHTapHas MaTeMaTHuKa: Cpennsis ~ MaremMaTH4ecKas
UHTEpHET-1IKoIa hitp://www.bymath.net
I'paduku pyuxuuii http://graphfunk.narod.ru
JIugakTHYeCKHe MaTepHraiibl o HHPOpPMaTHKe U MaTeMaTrke http://comp-
science.narod.ru
WNutepHet-nipoekT «3amaum» http://www.problems.ru

10. Tazera «Martematuka» http://mat.1september.ru
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUYUEBHOU
JAUCHUTIIJIINHBI
KouTposb 1 oueHka pe3ylbTaToB OCBOEHUS 00111e00pa3oBaTebHON
JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE Pe3yIbTaThl, HAPABICHHBIC
Ha (opMHpOBaHKE OOIIKX U MPOHECCUOHATBHBIX KOMIETEHIIUHN IO TeMaM
coJiep KaHusl yueOHOro MaTepuarna.

Oowmas / npogeccuonabHast
T —— Tema Tun oueHOYHbIX MePONPUATHS
OK 01. Beibupath criocoOsr Tema 1 TectupoBanue
pelIeHus 3a1a4y Tema 2 VYeTHbII onpoc
npoheccuoHaIbHOM Tema 3 MareMaTH4ecKuil TUKTaHT
ACATCIIbHOCTH ITPUMCHUTCIBHO Tema 4 NunuBuayanbHas caMocTosTeIbHas paboTa
K pasiinaHbIM KOHTCKCTaM Tema 5 [IpencraBnenue pe3ysbTaToB NPAKTHYECKUX
Tema 6 paboT
Tema 7 KonTponbhas padora
Tema 8 BrinosiHeHne sK3aMEHAMOHHBIX 33 JaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tewma 14
OK 02. Mcnonbs3oBaTh Tema 1 TectupoBanue
COBPEMEHHEIE CPENCTBA Tewma 2 YcerHbIi onpoc
MOMCKA, aHAJIN3a U Tema 3 MatemaTuueckuii JUKTAHT
MHTEPIPETAUK HHPOpMAIH, Tema 4 NunuBuayanpHas caMOCTOSITENIbHAs paboTa
1 HHQOPMAIOHHEIC Tema 5 IIpencrasnenue pe3ybTaToB MPAKTUYECKUX
TEXHOJIOTHH J1JIs1 BHITTOJIHEHUS Tema 6 pabor
3a71a4 MPO(peCCHOHATbHOH Tema 7 KonTposbHast pabota
ACATEIILHOCTH Tema 8 BeInosHeHne SK3aMeHAMOHHBIX 3a1aHHi
Tema 9
Tema 10
Tema 11
Tema 12
Tewma 13
Tema 14
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OK 03. IlnmanupoBats u Tema 1 TectupoBanue
peann30BbIBaTh COOCTBEHHOE Tema 2 YceTHBIN 0npoc
npodeccuoHaIbHOE U Tema 3 MaremaTuyecKuid TUKTAHT
JIMIHOCTHOC pasBUTHC, Tema 4 NunuBuayanbHast caMmocTosTenbHas paboTa
[PEANPUHUMATEIIBCKYIO Tema 5 IIpencraBnenue pe3ysbTaToB NPAKTHYECKUX
JESITeNIbHOCTD B Tema 6 pa6or
npodeccroHanbHol chepe, Tema 7 KonTposbHast pabota
UCIHOJIb30BATh SHAHUS MO Tema 8 BrinonHeHne S5K3aMeHAIMOHHBIX 3aaHUiI
(¢buHaHCOBO T'PAaMOTHOCTH B Tema 9
Pa3IMYHBIX KU3HEHHBIX Tema 10
CUTYalUsAX Tema 11
Tema 12
Tewma 13
Tewma 14
OK 04. D¢ddexTuBHO Tema 1 TectupoBanue
B3aMMOJICIICTBOBATH U pabOTAThH Tema 2 YceTHBI onpoc
B KOJUIEKTUBE U KOMAaH/IE Tema 3 MaremaTu4ecKuii TUKTAHT
Tema 4 NunuBuayanbHast caMmocToATeIbHas paboTta
Tema 5 [IpencraBnenue pe3ysbTaToB NPAKTHYECKUX
Tema 6 pabot
Tema 7 KonTponbhas padora
Tema 8 BrinosiHeHne sKk3aMEHAMOHHBIX 33 JaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tewma 13
Tema 14
OK 05. Ocy1ecTBasiTh YCTHYIO Tema 1 TectupoBanue
Y MUCbMEHHYIO Tema 2 VYcrHbIil onpoc
KOMMYHUKAITUIO Ha Tema 3 MaremaTHuecKkuid JUKTAHT
FOCYyNapCTBCHHOM S3bIKE Tema 4 NunuBuayanbHast caMocTosTebHas paboTa
Poccniickon ®enepanu ¢ Tema 5 [IpescraBiieHne Pe3yIbTATOB MPAKTHYECKUX
y4eToM 0coOeHHOCTEH Tema 6 pabor
COLIMATIBHOTO U KYJIBTYPHOI'O Tema 7 KonTtponbHas pabora
KOHTCKCTA Tema 8 BeimosiHeHHE 9K3aMEHAIIMOHHBIX 3aJaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14
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OK 06. ITposBisaTh Tema 1 TectupoBanue
rpaXkJaHCKO- IMAaTPHOTHIECKYIO Tema 2 YcTHBIT onpoc
MO3UIHI0, IEMOHCTPUPOBATH Tema 3 MareMaTH4eCKUM JUKTAHT
OCO3HaHHOC MOBC/ICHUC Ha Tema 4 NunuBuayanpHast caMOCTOsATEIbHAS paboTa
OCHOBE TPaJUIUOHHBIX Tema 5 [IpencraBienue pe3ynbTaToOB MPAKTUYECKUX
0011IeYeIIOBEYECKHUX LICHHOCTEH, Tema 6 pabor
B TOM HHCIIE € y9CTOM Tema 7 KontposnbHas pabota
rapMOHH3aAUA Tema 8 BhInonHeHue 9K3aMeHAMOHHEIX 3aJaHUI
MEKHAI[HOHAIbHBIX U Tema 9
MEXPEIIUTHO3HBIX OTHOIICHUH, Tema 10
MPUMEHSATH CTaHIaPThI Tema 11
AHTUKOPPYIIIMOHHOTO Tema 12
TTOBEJICHUS Tema 13
Tema 14
OK 07. CopeiicTBOBaTH Tema 1 TectupoBanue
COXPAHEHHUIO OKPYKaroIIEH Tema 2 VYcrHblil onpoc
CpeIIbI, PECYpPCOCOCPEKCHHIIO, Tema 3 MaremaTHuecKkuii JUKTAHT
NPUMEHATH 3HAHHS 00 Tema 4 NunuBuayanbHast caMocTosATeIbHas paboTa
M3MCHCHUM KIINMATa, Tema 5 [IpencraBnenue pe3ysbTaToB NPAKTHYECKUX
MPUHIUITEI OEPEHKITMBOTO Tema 6 pabot
POU3BOACTBA, 3PHEKTUBHO Tema 7 KonrpoisHas pabora
ACUCTBOBATH B UPE3BBITANHBIX Tema 8 BbINONHEHNE YK3aMEHALMOHHBIX 3a1aHUi
CUTYaIUAX Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
K 1.3 Tema 1 TectupoBanue
OdopMIIATE TEXHHUUECKYIO Tema 2 YcTHBIN onpoc
JOKYMEHTALMIO Ha Tema 3 Maremarudeckuii TUKTAHT
IPOCKTHPYEMBIC YCTPOKCTBA Tema 4 NunuBuayanpHas caMOCTOSITENIbHAs paboTa
Tema 5 [IpencraBnenue pe3yabTaToB MPAKTUUECKUX
Tema 6 pabort
Tema 7 KonTponbnas padora
Tema 8 BrinmonHenne s3x3aMeHaIMOHHBIX 3aJaHud
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
IIK 3.1 Tema 1 TectupoBanue
IIpoBOAUTH KOHTPOJIb Tema 2 VYcrHblil onpoc
I1apaMeTpOB, THarHOCTHKY U Tema 3 MareMaTn4ecKuil TUKTAaHT
BOCCTaHOBJICHUC Tema 4 NunuBuayanbHast caMoCcTosTeIbHAs paboTa
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paboToCcrocoOHOCTH ITU(POBBIX
YCTPOHCTB KOMITBIOTEPHBIX
CHCTEM M KOMIUIEKCOB

Tema 5
Tema 6
Tema 7
Tema 8
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14

[IpencraBnenue pe3yabTaToB NPAKTHUYECKUX
pabot

KonTponbHas padora

BrinoaHenne 3xk3aMeHallMOHHBIX 3aJaHuN




