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PACCMOTPEHO COT'JIACOBAHO

Ha 3acempannu LK o6mmeobpa- 3aMecTUTeNb TUPEKTOpa Mo
30BATENBHBIX U €CTECTBEHHO- YMP

HAyYHBIX JUCIHUILTAH

[Tporpamma yue6Hoit nuciumummabel QO/1.04 MaTemaTuka pa3paboTaHa B COOTBETCTBHH
¢ TpeboBanusiMu denepanbHOr0 TOCYAApCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro
obmiero oopazoBanus (YTBEpKIEH MpuKa3zoM MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
Oenepannu ot 17.05.2012 1. Ne 413, B nelictBytomed penakiuu), denepaibHOro rocymap-
CTBEHHOTO 00pa3oBaTENBHOIO CTaHJIApTa CPEIHETO MPOo(hecCHOHAIBHOTO 00pa30BaHUs IO CIie-
nuagpHoctd 36.02.01 Betepunapus (yTBepIeH NpuKa3oM MUHHCTEpCTBa 00pa3OBaHHs |
Hayku Poccuiickoit @eneparmu ot 23 Hos0pst 2020 r. N 657), peKOMEHIalUsIMH 110 OpraHu3a-
UM TIOJIYYEHHsI CPETHETO O0IIero o0pa3oBaHMs B IMpeeaXx OCBOCHUSI 00pa30BaTENbHBIX IPO-
rpaMM CpeJHero npodeccruoHaIbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEero oOpa3oBaHUsl C
ydeToM TpeOoBaHuil (heilepaibHBIX TOCYJaPCTBEHHBIX 00pa30BaTEIIbHBIX CTAHIAPTOB U TOJIyYa-
€MOi CHeNHaTbHOCTU CPeAHEro Mpo(decCHOoHaNbHOro 00pa3oBaHMs, MPUMEPHONW MPOrpamMMon
yueOHOM JUCHUIUIMHBI «Marematuka» Uisi Tpo(heCCHOHABLHBIX 00pa30BaTEIbHBIX OpPTraHU3a-
Ui, pexoMeHoBaHHONW denepalbHBIM TOCYJAPCTBEHHBIM OIOIKETHBIM 00pa30BaTeIbHBIM
YUPEXKJIEHUEM JIOTIOJIHUTEIBHOTO NMPOPECCUOHANBHOIO 00pa3oBanus «MHCTUTYT pa3BUTHS NPO-
dbeccuonanpHoro obpazoBanus» (nanee — ®bI'OY 10 «MPIIO») B kauecTBe MpUMEpPHON MPO-
rpaMMBl JJIs1 pean3ali OCHOBHON podeccnoHaabHoi o0pasoBaTensHoi nporpammMbl CI1O Ha
0a3e OCHOBHOTO 00IIIEro 00pa30BaHus C MOJyUYEHUEM CPETHEro O0IIero 00pa30BaHUs, TPOTOKOI
Ne 14 ot «30» HOs106ps 2022 T.

Opranu3zanus-pa3padoTUuK:

['ocynmapcTBeHHOE O10KETHOE TTPO(heCcCHOHATbHOE 00pa3oBaTeIbHOE YUpekaeHrHe MOCKOBCKON
obnactu «CeprueBo-Ilocaackuit KOmmemK».

ABTOp-pa3paboOTUHK:
Jlebenena JInana BaxaeBHa - npenogaBatens [ BITOY MO «CeprueBo-Ilocanckuit kommemk»
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1. OBIIAAL XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI OBIIIEOBPA3OBA-
TEJBbHOU JUCIHUIIJIMHBI «MaTtemaTuka»

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe NpodecCHOHATBHONH 00pa3oBaTe/IbLHOM Mpo-
rpammsbl CI1O:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTeMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
0011eo0pa3oBaTenpHOrO IUKIa 00pa3oBaTenbHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC 110 cre-
nuanbHocTH 36.02.01 Betepunapus.

1.2. lleau 1 mJIaHupyeMble Pe3yabTAaThl 0CBOCHUSA TN CHUIIINHBI:

1.2.1. Heab aucuuniuHbl

Copepxanre MporpaMMbl  O0IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTuka
HAIPABIICHO HA JIOCTHKEHUE PE3YJIbTATOB €€ M3yUeHUs B cCOOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHoi HanpaieaHocTrn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHNEe TUCIHUILUIMHA UMEeT NMpHU (HOPMUPOBAHMH U Pa3BUTHU OOIIUX KOMIICTCH-
uuii (OK) u npodeccronanpubix kareHanuii (I1K)



O01mue KOMIETEeHNHU

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. BeiOupats criocoOsl

pereHus 3anay npodeccro-
HATBHOW JIeSITeIbHOCTH TIPHU-
MEHHUTEIHHO

K Pa3JIMYHBIM KOHTCKCTaM

B gactu Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYNIy, OCO3HAHHE IICHHOCTH Ma-
CTEpCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K aKTUBHOH JEATEILHOCTH TEXHOJIO-
FMYECKON M COIMAbHOW HANpPaBIEHHOCTH, CIIOCO0-
HOCTb HMHUILIMUPOBATH, IUJIAHUPOBATH M CAMOCTOS-
TEJIHHO BBITIOJIHATH TAKYIO JESTEIbHOCTD;

- UHTEpEC K pa3NudHbIM cepam mpodeccuoHab-
HOH JIeSITEIILHOCTH,

OByaneHne yHUBEPCATBLHBIMH yUCOHBIMU ITO3HA-
BaTEIbHBIMU JICHUCTBUSIMH:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENFHO (hOPMYIHUPOBATh U AKTyallU3H-
poBaTh MpodIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHaBNUBATh CYIIECTBEHHBIN MpPHU3HAK WU
OCHOBaHUSl Ui CpaBHEHUS, KilacCU(PUKAIMU W
0000IICHHS;

- ONpeAeNATh IETH JCATCILHOCTH, 3a/1aBaTh Ia-
[paMETPBI U KPUTEPHUH UX JTOCTHIKCHHUS;

- BBISBJIATH 3aKOHOMEPHOCTH W TPOTHBOPCUYHS B
[paccMaTpUBaeMbIX SBIICHUSX;

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, aJITOPUTMAaMU PELLIEHUS 3a-
ad; ymeHue (opMyIHUpOBaTh ONPEACICHUS, aKCHOMBI M Teope-
MBI, IPUMEHSTh UX, IPOBOJUTH J1I0KA3aTEIbHBIEC PACCYKICHUS B
X0JI€ peLIeHUs 3a/1a4;

- YMETb ONIEPUPOBAThH MOHATHSMHU: CTEIIEHb YUCIIA, JOrapupm
qrciIa; yMEHUE BBIIOJHATh BHIYUCIICHUE 3HAUECHUH U IipeoOpaso-
BaHUS BBIPAKEHUI CO CTETIEHSAMH U JIorapugmamu, npeodpazona-
HUS IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUI;

- YMETh OIEPUPOBATh MOHATUSAMU: pallMOHAJIbHBIE, UPPALIUO-
HaJIbHbIE, IOKAa3aTeNIbHbIE, CTETIEHHbIE, JJOTapu(PpMUUECKUe, TPU-
FOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: QYHKIIUS, HETIPEPbIBHAS
(byHKIMS, TPOU3BOHAS, IEPBOOOpA3Has, ONpeAeICHHbII HHTe-
paJ; yMEHUE HaXOJUTh IPOM3BOIHBIC JIEMEHTAPHBIX (PYHKIUH,
MICIIOJIB3YS CIIPABOYHBIE MaTEpUaJIbl; UCCIEA0BATH B IPOCTEHIINX
ciyyasx (QyHKIIMM HAa MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIINE U
HauMEHbIINE 3HaYeHUS! PYHKIIMI; CTPOUTH TpaduKu MHOTOYJIe-
HOB C HCIIOJIb30BAHUEM alapara MaTeMaTHYeCKOro aHaIu3a;
[IPUMEHSTH IPOU3BOJIHYIO MPU PEILIEHUH 33/1a4 Ha JIBUKECHHUE;
[pelaTh MPaKTUKO-OPUEHTHUPOBAHHBIE 3a/1a4K Ha HAaUOOJIbIINE U
HaUMEHBIINE 3HAUEHUS, HA HAX0XAEHNE ITyTH, CKOPOCTH U YCKO-




- BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OICHH-
BaTh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIEHUBATH,
[PUCKU TIOCIICACTBHIA e TSIILHOCTH,

- pa3BUBaTh KPEATHBHOE MBIILJICHUE TIPH pellle-
HUW KU3HCHHBIX TTPOOIeM

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIaJIeTh HAaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKOM
1 TIPOSKTHOM JISATEIIBHOCTH, HABBIKAMU Pa3peIICHIS
pooieMm;

- BBISBJISATH MPUYMHHO-CIICJCTBCHHBIC CBSI3U M aK-
TyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Yy €€ pe-
[IICHMsI, HAXOJUTh apTyMEHTHI Ui JI0Ka3aTeIbCTBA)
CBOMX YTBEPXKICHHI, 3a/1aBaTh MapaMeTpbl U KpUTe-
[PUU PEIICHHUS;

- aHaJIM3UPOBATh TOJNYyYEHHBIE B XOJE pEIICHUs
3aJlaudl PE3yJIbTAThl, KPUTHIECCKH OICHUBATh MX JIO-
CTOBEPHOCTB, MTPOTHO3UPOBATh M3MEHEHUE B HOBBIX|
YCIIOBUSX;

-- YMETh MMePEHOCUTH 3HAHUS B IO3HABATEIHHYIO H
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIbHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJ-
METHBIX 00JIaCTCH;

- BBIIBUTaTh HOBBIC WJEH, NpearaTb OPHUTH-
HaTbHBIC TIOJIXObI U PEIICHHUS,

1 CITOCOOHOCTH MX HCITONIb30BaHUs B IO3HABATEIb-
HOW U COLMAIIBHOM MPAKTHUKE

[peHMS;

- YMETh ONEPHUPOBATH MOHATUSIMU: pallMOHATbHAS (YHKITHS,
rokaszaTenbHast QyHKIHS, cTerneHHas (PyHKIMs, Jorapudmmye-
ckasi QyHKIUS, TPUTOHOMETpHUUYECKUE PYHKIIUU, OOpaTHBIC PyHK-
[M1; YMEHUE CTPOUTH rpaQUKy U3yU4EeHHBIX (QYHKIUH, UCIIOJIb30-
BaTh rpaduKy IPU U3yYECHUH MPOIIECCOB U 3aBUCUMOCTEH, MIpU
[pellieHu  3a7a4 U3 APYrux y4eOHbIX IPEIMETOB U 33a]a4 U3 pe-
QIIbHOM KU3HH; BEIPAXKaTh (POPMYIIaMHU 3aBUCHMOCTH MEXTy Be-
ITUIHMHAMU;

- YMETh peIIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, TOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIYT, HAJIOTH, 331a4i U3 00JaCTU yIIPaBICHUS JTUY-
HBIMH U CEMEHHBIMU (PMHAHCAMM); COCTABIIATH BHIPAXKEHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 0 YCIOBHUIO 3a/1a4H, UC-
CJIeZIOBATh MOJIyY€HHOE PEeIIeHUE U OLIEHUBATh MTPABJI0N0/100-
HOCTB PE3YJIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMU: CpeAHEe apu(PMETHIECKOE,
MeraHa, HauboJbIee ¥ HAaMMEHbIIIee 3HAYCHHS, pa3Max, JAHC-
Mepcusi, CTaHAapTHOE OTKIIOHEHUE YUCIIOBOTO Habopa; yMeHHe
M3BJIEKAaTh, MHTEPIIPETUPOBATHh HH(POPMAIIHIO, TPEICTABICHHYIO B
ra0iuiiax, Ha JuarpaMmmax, rpadukax, OTpa)xxarolryro CBOMCTBa
[pEATbHBIX MPOLIECCOB U SBIIEHUN; MPECTABIATH HH(OPMAILIUIO C
[TOMOIIBIO TAOJHUI] ¥ TUArpaMM; UCCIEA0BaTh CTATUCTHUECKUE
TaHHBIC, B TOM YHCTIE ¢ TPUMEHEHHEM IpaUuecKuX METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHITUAMU: CITyYalHBIN OMBIT U CIy4aii-
HOE COOBITHE, BEPOSITHOCTH CITYYallHOTO COOBITHS; YMEHHE BbI-
YHCIISITh BEPOSTHOCTH C UCTIONB30BaHUEM Ipa)UIeCKUX METO/IOB;




[IPUMEHSATH (POPMYJIIBI CIIOKEHUSI M YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (DAKTHI U (POPMYIIBI IPH PEIICHUH 3a/1a4; OLICHU-
BaTh BEPOATHOCTHU PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIyJaii-
HBIMU BEJINYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI IPOSIBIICHUS
3aKoHa OOJIBIIMX YMCEN B IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHU-
X ;

- YMETb OIEPUPOBAThH MOHATHSIMHU: TOUKA, IPSIMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN yroJl, CKpEeLIMBAIOLIUECS TPSIMBIE,
[apajyIeIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSIMBIX U IJIOCKOCTEH,
[YTOJI MEXAY IPSIMBIMH, YTOJI MEKY IIPSIMON U IUIOCKOCTbBIO, YTOJ
MEX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 TIOCKOCTH, pac-
CTOSTHUE MEX]ly IPSIMBIMH, PACCTOSHUE MEX]Y IIOCKOCTSMU;
YMEHHE MCII0JIb30BaTh MIPH PELLICHUH 3ajjad U3y4eHHbIE (DAaKThl U
[TeopeMbl INIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY>KaIOILEro MUpa;

- YMETb OIIEpUPOBATh MOHATUSMU: MHOTOTPAaHHUK, CEYEHHE MHO-
rorpaHHUKa, Ky0, napajuienenunesa, npusma, nupamuaa, Gpurypa u
[MOBEPXHOCTb BpallleHUs, IIWINHIP, KOHYC, 11ap, cdepa, ceueHust
(urypsl BpallleHus, IIOCKOCTb, Kacarouascs cpepbl, HUIUHAPA,
KOHYCa, IUIO0IIA/Ib TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, LU~
ITHJIpa, TUIOIAAb chepbl, 00beM Ky0a, MPsIMOYToJILHOTO Mapa-
nenenunena, MUPaMuabl, IPU3MbI, LWIMHIPA, KOHYCA, 11apa;
YMEHHUE U300pakaTh MHOTOI'PAaHHUKH U TTOBEPXHOCTH BpallleHUs,
X CEUEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMEHHE pacro3HaBaTh CHMMETPHIO B IIPO-
CTpaHCTBE; YMEHUE PACIIO3HABAThH MTPaBUJIbHBIE MHOTOIPaHHUKH;
YMETh ONEPUPOBATH MOHATUSAMU: ABHKEHUE B IPOCTPAHCTBE, MO~
oOHBIE (PUTYPBI B IPOCTPAHCTBE; UCIIOIH30BAaTh OTHOIIICHUE




[I0M1a/Iel TOBEPXHOCTEH M 00hEMOB TIOIOOHBIX (DPUTYp MPH pe-
[IICHUY 33]1a4;

- YMETb BBIYUCIISITH T€OMETPUUYECKHE BETMYMHBI (JUTMHA, YTO,
[I011a/1b, 00BEM, IIONIAAb IIOBEPXHOCTH ), UCTIOB3YSI U3yUEHHbIE
(hOpMyJIbI U METO/IbI;

- YMETh OIEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHAS CUCTEMA KO-
OpAMHAT, KOOPJMHATHI TOUKHU, BEKTOP, KOOPAWHATHI BEKTOPA, CKa-
ISIpHOE MPOU3BEICHHE, YTOJ MEXKIY BEKTOpaMHU, CyMMa BEKTOPOB,
[MPOU3BEICHUE BEKTOPA HA YUCJIO; HAXOAUTh C TIOMOIIBIO U3yUYECH-
HBIX (OPMYII KOOPAMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEXKTY
TBYMSI TOUKaMU;

-YMETh BBIOUPATh MOAXOAAINI U3y4YEHHBIA METOT AJISl PELICHUS
3a/lauyM, paclo3HaBaTh MaTeMaTH4ecKkue (DakThl 1 MaTeMaTuye-
CKH€ MOJICH B IPUPOAHBIX U OOIIIECTBEHHBIX SIBICHUSAX, B HCKYC-
CTBE; YMEHUE TPUBOAUTH IPUMEPHI MATEMATUUECKUX OTKPBITUNA
[POCCUIICKOM U MUPOBOI MaTEMAaTHYECKON HAYKH

OK 02. Mcnionb30BaTh COBpe-
MEHHBIE CPEJICTBA ITOMUCKA,
aHaJIM3a U HHTepIpeTalun
HpOopManuu, 1 HTHPOpMaLU-
OHHBIE TEXHOJIOTHHU JJI5 BbI-
[oJTHeHHUs 3aj1au npodeccuo-
HAJIBHOW IS TEIbHOCTH

B 00acTi IEHHOCTH HAYYHOTO MO3HAHUS:
-C(hOpMHPOBAHHOCTH
CTBYIOILIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTHS]]
HAayKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA|
ranore KyabTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO

MHPOBO33PEHHUS,  COOTBET-,

CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOM]
KyJbTYpbl KaK CpEICTBa B3aWMOJICUCTBUS MEXKIY)
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HAHUE LIECHHOCTU HAYYHOM NESITEIbHOCTH, IO-
TOBHOCTH OCYILIECTBJISAITh MPOECKTHYIO M HCCIEI0BA-
TEJIbCKYIO JESITENBHOCTh UHAUBUIYAIBHO U B TPYyI-

- YMETh ONEpUPOBATh MOHATHUSAME: PAallMOHANbHAS (QYHKIUS, TO-
KasaTenbHas (QYHKIMS, CTeNeHHass (QyHKUUs, Jorapupmuueckast
(yHKIMS, TpUrOHOMETpuYeckrue (yHKIHH, OOpaTHbIE (YHKLUY;
YMEHUE CTPOMTH IpadUKH H3y4eHHBIX (DYHKIMH, MCIOIB30BATh
rpaduKy IpU U3YYEHUH MPOLECCOB M 3aBUCUMOCTEH, MpH perlie-
HUY 3a]1a4 U3 APYruX y4eOHBIX NMPEJAMETOB U 33/a4 U3 peabHON
PKU3HH, BBIpaXaTh (HOpMyJaMH 3aBHCHMOCTH MEXIy BETHYMHA-
MU;
- YMETh OIEPUPOBAThH IMOHSTHUSMHU: TOXIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMa YpaBHEHHUH|
1 HEpPaBEHCTB, PAaBHOCWJIBHOCTh YpaBHEHWH, HEPaBEHCTB U CH-

CTCM, pPAllMOHAJIBHBIC, HWPPALIHUOHAJIBHBIC, ITOKA3aTCIBbHLIC, CTC-
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me.

OBaneHne yHUBEPCATbHBIMU YYeOHBIMH TIO3HABa-
TEIHbHBIMU JICHCTBUSIMH:

B) paboTa ¢ nHpOpMaITHEHi:

- BJIAJCTh HABbIKAMHU TMOJY4YEHHUS HHPOpPMAIUH U3
MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIHHO OCY-
[IIECTBIIATh TMOUCK, aHAIU3, CUCTEMAaTU3alluI0 U WH-
TeprpeTanuio HHGpOpMAMK pPA3IMIHBIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- CO3/IaBaTh TEKCTHI B Pa3UYHBIX (popmarax c yde-
TOM Ha3HAYCHHUS WH()OPMAMU U TEICBOH ayTuTO-
puM, BBIOMpas ONTHUMAlbHYIO (OpMYy MpeICcTaBIie-
HUS U BU3yaJIU3allUN;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTH WH-
(dbopMalnu, ee COOTBETCTBHE MPABOBBIM M MOpaJlb-
HO-2THYCCKIM HOPMaM;

- WCIOJB30BaTh CpeACTBAa HWH(POPMAIMOHHBIX M|
KOMMYHHKAITMOHHBIX TEXHOJOTUH B PEIICHUU KO-
THUTHBHBIX, KOMMYHUKATUBHBIX M OpTaHHU3AIOH-
HBIX 33724 C COONIIOICHHEM TpeOOBaHHUI SPrOHOMHU-
K1, TEXHUKH O€30MacCHOCTH, TUTHUEHBI, pecypcoche-
[PEKEHUS, MPABOBBIX M ATHUYECKUX HOPM, HOPM HH-
(hopMaImoHHON 06€30MaCHOCTH;

- BIIAJICTh HABBIKAMU PACMO3HABAHUS U 3alllUThI WH-
dbopmaruu, HHGOPMAITMOHHONW O€30MacHOCTH JIMY-
HOCTH

[EHHBIC, JIorapu(MUUYECKUe, TPUTOHOMETPUUYECKHUE YpaBHEHHS,
HCPAaBCHCTBA U CUCTCMbI; YMCTh PCIIATh YPAaBHCHUA, HCPABCHCTBA,
1 CUCTCMBI C IIOMOIIIBIO PA3JIMYHBIX MIPUCMOB,; pCIIaTh YPABHCHUA,
HEpaBEHCTBA M CHCTEMBbI C MapaMeTpPOM; NPUMEHATh YpaBHEHHUS,
HEpaBEHCTBA, UX CHCTEMbI Ul pEIeHUs] MaTeMaTHYeCKUX 3a/ay
1 337124 U3 pa3IMYHbIX 00J1acTe HAyKU U peaJlbHOM KHU3HH;

- YMETh CBOOOJHO ONEpUPOBATh MOHATUSAMU: IBI)KEHHUE, Iapai-
ITeITbHBIN MNEpCHOC, CUMMCTPUA HA IMJIIOCKOCTH U B IMPOCTPAHCTBE,
[IOBOPOT, MpeoOpa3oBaHUE MOA00MS, 1MOA00HBIE (UTYPBI; YMETb
[pacrio3HaBaTh PaBHbIC U MMOJO0OHBIE PUTYPHI, B TOM YUCIIE B MPH-
[poJie, UCKYCCTBE, apXUTEKType; YMETh UCIOJb30BaTh I'€OMETPU-
YeCKHe OTHOILEHHs, HaXOAUTh T€OMETPUUECKIE BEIHMUUHBI (M-
Ha, YyroJ, IJ0IIab, 00beM) IPU PELICHUU 3a/1a4 U3 APYIUX yueo-
HBIX IPEIMETOB U U3 pealbHON KU3HU




OK 03. IlinanupoBats u peanu-
30BBIBATH COOCTBEHHOE TIPO-
(hecCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, PEANPHHUMATEIb-
CKYIO JICSITeIIbHOCTD B Ipodec-
CHOHAIILHOU cepe, UCIOITb30-
BaTh 3HAHUS 110 (PUHAHCOBOU
FPaMOTHOCTH B Pa3JIMYHBIX
PKU3HCHHBIX CUTYyalluiaX

B o0nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

-- c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
PTUYECKOI0 ITOBE/ICHNUS;

- CIIOCOOHOCTH OILICHMBATh CUTYAllMIO U MPUHUMATH
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMbI U IEHHOCTH;

- OCO3HAHME JINYHOTO BKJa/a B IIOCTPOEHUE YCTOWH
YUBOTO OYYILETO;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEISAM U
(Ww1M) APYrUM 4jeHaM CEMbH, CO3/JIaHHIO0 CEMbU HA
OCHOBE OCO3HAaHHOI'O NPHUHATHS LEHHOCTEH CEeMEil-
HOM JKHM3HU B COOTBETCTBUU C TPAJULIUSIMH HAPOJIOB
Poccuu;

OBnazieHue YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEH-
CTBUSMU:

Q) CAaMOOPTaHU3AIS:

- CAMOCTOATEIBHO OCYLIECTBJIATH IO3HABATEIbHYIO
NeSITeNIbHOCTD, BBISABISATH MPOOJEMBbl, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 3a7aud B 0Opa3oBa-
TENTbHOM JAESTENIbHOCTU U )KU3HEHHBIX CUTYaUsAX;

- CaMOCTOSITEJIBHO COCTABIIATH IUIAH PELICHMS IPO-
0JIEMBI C Y4ETOM HMEIOIINXCSI PECYpCOB, COOCTBEH-
HBIX BO3MOKHOCTEH U IIPEAIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
CrIocOOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO
[TUPOKOM JPYAMIIMK B Pa3HBIX O0JACTSIX 3HAHUU,
[MOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTENbHBIN M|
KYJIbTYpHBIN YPOBEHb;

- YMETb OIEPUPOBATh MOHATUIMU: PAllMOHAIbHbIE, UPPAL[MOHAIIb-
HbIE, MOKa3aTeJbHbIC, CTEIEHHBIE, JOoTapu(pMUIECKHe, TPUTOHO-
METpUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMEThb OIIEPUPOBATH MOHATUSIMHU: MHOTOI'PAHHUK, CEUEHHE MHO-
rorpaHHUKa, Ky0, mapajuielienumnes, npu3mMa, nupamuaa, Gurypa u
[MOBEPXHOCTh BpALICHUs, [IIKHIP, KOHYC, map, cdepa, ceueHus
(burypsl BpalleHus, IOCKOCTh, Kacalomasacs cepbl, MUIMHIPA,
KOHYCa, IJIOLAAb IOBEPXHOCTU MUPAMM/IbI, IPU3MBI, KOHYCA, 11~
IMHJIpa, TUIOIIAAhL cdeprl, 00beM KyOa, MPSMOYTOJIBLHOTO Mapaj-
nenenunena, MUpamMHUIbl, MPU3MBL, LWIMHIpA, KOHYca, IlIapa;
YMEeHHE M300paXkKaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAILCHUS,
X CEYEHHUsI OT PYKH, C IIOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMETh paclO3HaBaTh CUMMETPUIO B IIPO-
CTPAHCTBE; YMETh PaCllO3HABaTh IIPaBUIIbHbIE MHOTOTPAHHUKH;

- YMETb ONEPHUPOBATH MOHATHAMM: NPAMOYIOJbHAs CHCTEMA KO-
OpAMHAT, KOOPJIMHATHI TOUKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKa-
IsipHOE IPOU3BENIEHUE, YTOJ MEKY BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOIUTh C MIOMOIIBIO0 U3yUYeH-
HBIX (POPMYJI KOOPJUHATHI CEPEINHBI OTPE3Ka, PACCTOSTHUE MEXKTY)|

JIBYMS TOYKaMU
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0) CAMOKOHTPOJIb:

MCII0JIb30BAaTh TIPUEMbI peICKCHU ISl OLEHKH CH-
Tyalluy, BEIOOpa BEPHOTO PEIICHHS;

- YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHH-
MaTh PEIICHHs 10 UX CHI)KEHHIO;

B) SMOILIMOHAJIBHBIA HMHTEIUICKT, IPEANOIararonii
cOpPMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAILIMH, BKIFOYAIOIICH CTPEMIICHUE
K TOCTIDKCHUIO LENU M YCIIeXY, ONTUMHU3M, HHUIINA-
TUBHOCTb, YMCHHE JCHCTBOBATh, UCXOMIS M3 CBOHMX|
BO3MOXKHOCTEI;

- OMIIATHH, BKIIOYAIOMICH CHOCOOHOCTH IOHHMMATh
HMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TO
[IPU OCYIIECTBICHNH KOMMYHHKALIUH, CIOCOOHOCTH
K COYYBCTBHUIO M COTIEPEKUBAHHMIO;

- COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCO0-
HOCTh BBICTPAaWBaTh OTHOIICHHS C JPYTUMH JIFO]Ib-
MU, 3a00THTHCS, MPOSBISATh MHTEPEC U pa3peliaTh
KOH(DIIMKTBI

OK 04. O¢ddexTrBHO B3anMO-
nelicTBOBaTh U paboTaTh B
KOJIJIEKTHBE U KOMaH/Ie

FOTOBHOCTbh K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIa/ICHHE HaBBIKAMH y4€OHO-HCCIIEI0BATENHCKOM,
[MPOEKTHON U COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATBHBIMA KOMMYHUKATHBHBIMH|
NEHCTBUSAMMU:

0) COBMECTHAsI IeATEIIbHOCTh:

- TIOHMMAaTh W WCIIOJH30BaTh IMPEUMYIIECTBA KO-
MaHIHOW U MHAWBUIyaTbHON pabOTHI;

- YMETb OIIEpUPOBATh MMOHATUAMMU: CIIyYalHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTh C UCIOJIb30BaHUEM I'paUUEecKHX METOOB; IMpUMe-
HATb (OPMYJIBI CIOKEHHSI U YMHOKEHUSI BEpOsITHOCTEH, KOMOU-
HaTOpHBIE (QakThl U (GOPMYNBI MPHU PEUICHUH 33/Jay; OLEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMHU; YMEHUE IMPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: CTENEHb C LEJIbIM|
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- MIPUHUMATH IEJIM COBMECTHOM IEATEIILHOCTH, Op-
FaHU30BBIBATh U KOOPJIUHUPOBATH JCUCTBUS IO €€
ITOCTUKEHHIO: COCTABIIATh IUIAH JIEWCTBUM, pacipe-
NeNIATh POJIM C YU€TOM MHEHUN YYaCTHHUKOB OOCYXK-
aTh pe3yJibTaThl COBMECTHOM paboThI;

- KOOPJUHUPOBATDH U BBIOJHATH Pa0OTY B YCIOBUSIX
[PEAIbHOTO, BUPTYAIbHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIIATH IMO3UTUBHOE CTPATETUIECKOE TTOBE-
NICHUE B Pa3IMIHBIX CUTYAIUSAX, IPOSBISATH TBOPUCH
CTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.
OByaneHne YHUBEPCAIbHBIMU PETYISATUBHBIMU JCii-
CTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- MIPUHUMATh MOTHBBI U apTyYMEHTBI JPYTHX JIOJCH
[P aHATN3E PE3yIbTaTOB JACITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIIOJCH HA|
OIOKY;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3HUIIHH
NPyroro 4enoBexa

[okaszaTesieM, KOpeHb HATypaJIbHOW CTEIEeHHU, CTENEHb C Paluo-
HAJIBHBIM TTOKA3aTelieM, CTENIEHb C ACHCTBUTENbHBIM (BEILIECTBEH-
HBIM) [TOKa3aTeNeM, Jiorapudm ducia, CHHYC, KOCHHYC U TaHTE€HC
[IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpPUPOBAaTh MOHATUAMM: rpaduk (yHKIHH,
oOpaTHast GyHKIMsS, KOMIO3UIUS (PYHKIUH, THHEHHAsS QyHKIHS,
KBaJpaTU4Has (QyHKIM, CTENEHHAs (QYHKIMS C LIeIbIM [ToKa3aTe-
lleM, TPUTOHOMETpUYecKrne (YHKIUH, 0OpaTHbIE TPUTOHOMETPH-
yeckne (yHKIWH, MOKa3aTelbHas U Jorapudmudeckas ¢yHKIUH;
YMETh CTPOUTH TpaduKu (HYHKIHIA, BBHIIOIHATH MPEOOpa3OBaAHUS
rpadukoB PyHKUHUI;

- YMETh UCIIOJIB30BaTh Ipauku GyHKUMHA 1S U3y4eHHsl Ipolec-
COB M 3aBHCHMOCTEH IpU PELICHUU 3a1ad U3 JPYTUX y4eOHBIX|
[IPEIMETOB U U3 peabHON XU3HH; BhIpakaTb (OPMYJIaMU 3aBU-
CUMOCTH MEX]y BETUUYMHAMU;

- cBOOOJIHO OTIEPHPOBATH MOHATHSAMH: YETHOCTh (PYHKIIUH, MTEPH-
OJTMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(yHKIUU, SKCTpeMyM (yHKIUHU, HauOosblllee W HauMEHbIIIee
BHa4YeHUs1 (YHKIUU HA TPOMEXYTKE; YMETh MPOBOAUTH HCCIIEI0-
BaHUe QyHKINHY;

- YMETh HMCIIOJIb30BaTh CBOMCTBA U IpaduKu QYHKIUHN /Ui perie-
HUS ypaBHEHMH, HEpaBEHCTB M 3a7ay C HapameTpamu; u300pa-
PKaTh HAa KOOPAMHATHOW IUIOCKOCTM MHOXXECTBA pEIICHUH ypaB-
HEHHI, HEPaBEeHCTB U X CUCTEM

OK 05. OcymecTBasTh yCTHYIO
Y MICbMEHHYI0 KOMMYHHUKa-
LU0 Ha TOCYTapPCTBEHHOM
s13p1ke Poccuiickon @enepanuu

B o0nacTh 3CTETHYECKOrO BOCITUTAHHUS:

- OCTCTUYCCKOC OTHOUICHUEC K MHUPY, BKIIHOYasd 3CTC-
TUKY 6I)ITa, HAaYYHOTO U TEXHHUYCCKOI'O TBOPUYCCTBA,
CIIOpTa, TpyZda u O6H.[CCTBCHHBIX OTHOIJ_ICHI/II\/'I;

- YMETh OTIEPUPOBATH MOHATUSIMU: CPEAHEE apUPMETHIECKOE, Me-
muaHa, HauOOJbIIIEE W HAaWUMEHbBIIIEEe 3HAYCHHS, pa3Mmax, JUCTEp-
CHsl, CTAaHJIAPTHOE OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHUE W3-
BIIEKaTh, MHTEPIPETUPOBATh HH(DOPMAIIHIO, MPEACTABICHHYIO B
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C Y4eTOM OCOOCHHOCTEH COIH-
AJIbHOI'O U KYJIbTYPHOI'O KOH-
TeKCTa

- CHIOCOOHOCThH BOCIIPHHHUMATH Pa3IMYHBIC BH]IBI UC-
KyCCTBa, TPAJIUILIUU U TBOPUYECTBO CBOETO M APYIHX
HapoJIOB, ONIYIIAaTh SMOIMOHAIBHOE BO3/CHCTBUE
MCKYCCTBA,;

- YOEXIEHHOCTh B 3HAYMMOCTH JUIsl JUYHOCTU WU
00II1ecTBa OTEUECTBEHHOTO U MHPOBOT'O MCKYCCTBA,
APTHUYECKUX KYJIbTYPHBIX TPAJULUNA U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHJIAX
MCKYCCTBa, CTPEMJICHHE IMPOSBISATH KauyecTBa TBOP-
JEeCKOI JTMIHOCTH,

OByaneHne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU
MENCTBUSIMU:

a) oOIIcHueE:!

- OCYIIECTBIISITh KOMMYHHUKAIlMU BO BceX cdepax|
PKU3HU,

- pacmo3HaBaTh HEBepOaIbHBIE CPEJCTBA OOIIEHUS,
[MOHMMAaTh 3HAYEHWE COIMAIBHBIX 3HAKOB, PAcIo-
3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTYaIllUd W
CMSTYaTh KOH(IHUKTHI;

- Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3pe-
HUS C UCTIOJb30BAHUEM SI3BIKOBBIX CPEICTB

Ta0iuiax, Ha JuarpaMmmax, rpadukax, OTPaKarollyl0 CBOHCTBA
[PEATBHBIX TPOIIECCOB U SIBICHUMN; MPEACTABISATh WH(DOPMAILIHIO C
[MOMOIIBI0 TAONWII W JIUarpaMM; HCCJIEIOBaTh CTATUCTUYCCKHEC
NTaHHBIC, B TOM YHCJIC C IPUMEHEHHEM rpaduyecKuX METOIOB U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIEPHPOBATH MOHATUSMH: TOYKA, TpsAMasi, TIOCKOCTb,
[IPOCTPAHCTBO, JBYIPAaHHBIA YIOJI, CKPEHIMBAIOIIUECS MPSIMBIC,
MapajuIeIbHOCTh U NEPIICHIUKYIIIPHOCTD MPSIMBIX ¥ IJIOCKOCTEH,
YTOJT MEXKY MPSMBIMHE, YTOJ MEKIY MPSMOU M TIOCKOCTHIO, YToJl
MEXy TIOCKOCTSIMH, PACCTOSIHUE OT TOYKH IO TIOCKOCTH, pac-
CTOSTHHE MEX]Ty MPSMBIMH, PACCTOSTHUE MEXKY TIIOCKOCTAMHU;

- YMETh UCIIOJIB30BaTh NPU PEIICHUU 3a/1a4 U3Y4YCHHBIC (aKThI U
TEOPEMbI TUIAHUMETPHH; YMEHHUE OLEHHBATH pa3Mepbl 00BEKTOB
OKPYIKaIOIIero MUpa

OK 06. IIposiBisATE rpak1aH-
CKO-TIATPUOTHUIECKYIO ITO3H-
[T110, JEMOHCTPHPOBATH OCO-
3HAHHOE MOBE/ICHIE HAa OCHOBE
TpaJULIMOHHBIX O0IIeYesIoBe-
YEeCKHUX IIEHHOCTEH, B TOM YHC-

- OCO3HaHHE 00YYarOIIUMHUCA POCCUMCKON TrpakIaH-
CKOU MJICHTHIHOCTH;

- IICJICHANpPABIEHHOE Pa3BUTHE BHYTPEHHEH IO3M-
(M1 JIMYHOCTH HAa OCHOBE JYXOBHO-HPABCTBEHHBIX
LieHHocTerd HapoaoB Poccuiickoit denepannu, uc-
TOPUYECKUX M HAIIMOHAIBHO-KYJIbTYPHBIX Tpaau-

- YMETh pelllaTh TEKCTOBBIE 3a/1a4yd Pa3HbIX TUIIOB (B TOM YHCIE
Ha MPOIICHTHI, AOJH W YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTH
TOBAapOB M YCIYT, HAJOTH, 3a7aud U3 OOJACTH yNpaBJICHUS JIHY-
HBIMH U CEMEHHBIMU (UHAHCAMH), COCTaBISATh BBIPAKCHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI M0 YCJIOBUIO 3a/1auH, UC-
CJIeIOBaTh TOJYYCHHOE pEUICHHEe M OICHHBATh MPaBIOMOI00-

HOCTb PE3yJIbTaTOB;
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VIC C YUCTOM rapMOHH3alnn
MCI)KHAIITMOHAJIBHBIX U MCIKPC-
VIMTMO3HBIX OTHOH_ICHI/If/’I, npu-
MCHATH CTaHAAPThl AHTHUKOP-
[PYOIIHOHHOI'O ITOBEACHMA

(i, (GOPMUPOBAHUE CHCTEMbI 3HAYMMBIX I[EHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTHUKOPPYMIIMOHHOTO
MUPOBO33PEHUSI, TPABOCO3HAHUS, SKOJIOTHMUECKOU
KYJIbTYPbl, CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH
PKU3HEHHBIE I1JIaHbI,

B yacTu rpakaaHCKOro BOCIIUTAHMUS:

- OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s-
3aHHOCTEH, YBaXKECHUE 3aKOHA U MPABOIIOPSIKA;

- MPUHATHE TPATUIIMOHHBIX HAIIMOHAJIBHBIX, 00IIIe-
YEIIOBEUECKMX TYMAaHHCTHYECKUX U JAEMOKpaTHue-
CKHMX IICHHOCTEI;

- FOTOBHOCTb MPOTUBOCTOSITh HACOJOTUU SKCTpE-
MH3Ma, HallMOHAIKM3Ma, KCeHO(POOUH, AUCKPUMUHA-
MU 10 COLUMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTH B
MHTEpecax TPaKJaHCKOro OOIIecTBa, y4acTBOBATh B
caMOYIIpaBJieHUH B 00IIe00pa30BaTEIbHON OpraHu-
3l U IETCKO-FOHOIIIECKUX OpTraHu3aIusX;

- YMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMHU WH-
CTUTYTaMH B COOTBETCTBUU C HUX (PYHKIHUSIMH H
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTAapHON M BOJIOHTEPCKOM Jie-
SITEJIBHOCTH;

MaTpUOTHYECKOTO BOCTIMTAHUS:

- c(OPMHUPOBAHHOCTH POCCHMCKON TpaKIaHCKOH|
WICHTUYHOCTH, MAaTPUOTH3MA, YBAKEHUS K CBOEMY

HapO/y, YyBCTBa OTBETCTBEHHOCTH Tiepen PoauHou,
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FOpJIOCTH 32 CBOM Kpai, CBOXO PonuHy, CBOM SA3BIK U
KyJbTYpy, IpPOIUIOE M HACTOAILIEE MHOIOHALHO-
HaJIbHOrO Hapojaa Poccuu;

- I[ICHHOCTHOE OTHOILIECHHE K TOCYAapCTBEHHBIM
CHMBOJIAM, UCTOPUYECKOMY W TPUPOJHOMY HacJe-
M0, TaMsITHUKaM, TpaguuusM HapoJoB Poccuwu,
nocTrkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYJIE;

- uneliHas yOeKJIeHHOCTh, TOTOBHOCTD K CITY>KEHUIO
n 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €TI0
cyas0y;

OCBOEHHBIE O0OYYaIOIIMMUCS MEXKIPEAMETHBIE T1O0-
HATUS U YHUBEpCaAlbHbIC yueOHbIE AEHCTBUS (pery-
NI TUBHBIE, TO3HABATENIbHBIE, KOMMYHHUKATUBHBIC);

- CITOCOOHOCTh HMX MCIIOJIb30BaHUS B IO3HABATCIIb-
HOW M COLMAIIBHOW MPAaKTUKE, TOTOBHOCTh K CaMo-
CTOSITETbHOMY TIJIAHUPOBAHUIO M OCYIIECTBIICHUIO
y4eOHOW JIESITeNIbHOCTH, OpraHu3alliud Y4eOHOTO
COTPY/JHHYECTBA C IEJarornuyeCKUMU pabOTHUKAMHU|
1 CBEPCTHUKAMM, K YYaCTHIO B IOCTPOCHHM HH]IU-
BUTyaTbHOM 00pa30BaTEIbHON TPACKTOPUU;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIbCKOW, IPOEKTHOM U COLMAJIbLHOM JIes-
TEIHLHOCTH

OK 07. ConeiicTBOBaTh coxpa-
HEHUIO OKPYXAIOIIEH Cpebl,
[peCypcocOepeKeHHIO, TIPUME-
HSTh 3HaHUSI 00 U3MEHEHUU

- HC IPUHUMATH )ICIZCTBHH, MIPUHOCAIINUE BpPEA
OKpY>Karolleu cpere;

- YMETh IPOTHO3UPOBATH HEOIATOMPHUSATHBIE IKOJIO-
FUYECKUE TOCIENCTBUS MPEANPUHUMAEMBIX 1€~

- yYMETh OIIEPUPOBATh TMOHATUSAMH: (DYHKIUS, HEMpephIBHAS
(yHKIHS, TTPOU3BOAHAS, TEPBOOOpa3Hasi, ONPEIACIICHHBIA HHTE-
rpajl; yMETh HAXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIHH,
MCIIONBb3Ys CIIPABOYHBIE MAaTE€pUaibl; UCCIEAOBATh B MPOCTEUIINX
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KITMMaTa, IPUHIUIIBL OepeK-
ITMBOT'O TIPOM3BOJICTBA, Y eK-
TUBHO JICHICTBOBATH B YPE3BBI-
YalfHBIX CUTYaIHIX

CTBUM, IPEAOTBPALLATD UX;

- pacIIMpUTh OMNbBIT JAEATEILHOCTU IKOJIOIMUYECKO]]
HAIIPaBJIEHHOCTH;

- pa3pabarhiBaTh IUIAaH PELICHHs HPOOJIEMBbI C yde-
TOM aHaJIN3a MMEIOIIUXCS MaTepUalbHbIX W HEMa-
TEPUAIIBHBIX PECYPCOB;

- OCYILIECTBIIATH LIEJICHANIPABJICHHBII IOUCK IIEPEHO-
ca CpeICTB M CHOCOOOB JeWCTBUA B Ipodeccuo-
HaJIbHYIO CPELY;

- YMETbh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- IpellaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJACHU C
[TO3ULIMY HOBU3HBI, OPUTMHAIILHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

- JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOp-
[PEKTUBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
[PE3yIBTATOB LIEISIM

ciydasx (YHKIIUM HAa MOHOTOHHOCTH, HAXOJUTh HAUOOIBIINE W
HAaMMEHBIINE 3HAYeHUs (YHKUUN; CTPOUTH TpapUKH MHOTOUJIE-
HOB C MCIOJb30BAaHUEM arapaTa MaTEMAaTUYECKOTO aHallu3a;
[PUMEHITh MPOU3BOAHYIO MPU PEIICHUWU 3a/ad Ha ABWKCHUE;
pelIaTh MPaKTUKO-OPHEHTUPOBAHHbBIE 3a7]aud Ha HAuOOJbIIKE U
HAaUMEHBIINE 3HAYCHUsI, HA HaXOXKJCHHE MyTH, CKOPOCTU U YCKO-
PEHMUS;

- YMCTb OICPUPOBATH IMOHATHUAMU: JABUKCHHUEC B IIPOCTPAHCTBC,
10100HbIE (PUTYpBI B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHHE
[JI0Ma/Iel TIOBEPXHOCTEH W 00BEMOB MOJO0HBIX (QUTyp mpu pe-
[IICHUY 33]1a4;

- YMETh BBIYHCISATH T€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJI,
1011816, 00BEM, MIIOIIAb TOBEPXHOCTH ), UCIIONB3YS N3YUCHHBIE]
(hOpMYIIBI U METO/IbI

IIK 1.1. Kontponb canu-
TAPHOTO W 300THTHCHUYE-
CKOT'O COCTOSIHHSI OOBEKTOB
JKUBOTHOBOJICTBA M KOP-
MOB.

3HATh:

METOIbI TIPOBEICHHUS MCCIIEIOBAHUI OHOIIO-
THYECKOT0 Marepuajga, TpPOAYKTOB U  ChIPbS
JKUBOTHOI'O "N paCTI/ITCJ'H)HOFO HpOI/ICXO)KI[eHI/ISI
C TIEIbI0 MPEIYNpPEkKICHUS BO3HHUKHOBEHUS
OoIe3Hel;

YMETh:

TOTOBUTH paboOYHe PacTBOPBI CPEJCTB IMPO-
BEJICHUSI BETEPUHAPHO-CAHUTAPHBIX MEPOIPHU-
STUH COTJIACHO MHCTPYKIUSIM M HACTaBJICHUSIM
C COOJTFOICHUEM TTPaBHJI 0€30IIaCHOCTH

-yMETb pellaTh TEKCTOBBIE 33J]a4ul Pa3HbIX TUIIOB (B TOM YHC-
Jie Ha TPOIICHTHI, JOJHM ¥ YacTH, Ha IBUKEHUE, padOTy, CTOU-
MOCTh TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4d U3 OOJIACTH YIpaB-
JICHUS JIMYHBIMUA U CEMEHHBIMU (DUHAHCAMM); COCTABIISATH BBI-
pakeHUsl, ypaBHEHUs, HEPABEHCTBA M UX CHCTEMBI IO YCJO-
BUIO 3a/1a4M, HCCIIEJOBATh IMOJYYEHHOE pEIICHUE U OICHU-
BaTh MPaBIONOJO0HOCTh PE3YIIbTATOB;

-yMETb OINEpPHPOBATH MOHATHSIMU: TOXKIECTBO, TOXKIECTBEH-
HOE TMpeoOpa3oBaHMe, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa
ypaBHEHUH M HEPABEHCTB, PaBHOCHIIBHOCTh YpaBHEHUH, He-
PaBEHCTB U CHUCTEM, pallMOHAJIbHBIE, UppallMOHAIbHBIE, TIOKA-
3aTeNbHbIC, CTENEHHBIE, JOrapu(PMHUECKUE, TPUTOHOMETpPH-
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YeCKHE YPaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMETh pellaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JINYHBIX
IIPUEMOB; pellaTh ypaBHEHMs, HEPABEHCTBA U CUCTEMBI C Ia-
paMeTpoM; IPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMbI
JUISL pELLIEHUs] MaTEMAaTUYECKUX 3a/1ad U 3a7ad U3 PasInyHbIX
obJyacTell HAyKH U PeasIbHOW KU3HH

-yMETh ONEPUPOBATH MOHITHSIMH: MNPSAMOYIOJbHAs CUCTEMA
KOOP/AMHAT, KOOPJIMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTO-
pa, CKaJsIpHOE IPOM3BEAECHUE, YTOJl MEKIY BEKTOpaMH, CyM-
Ma BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YUCIO; HAXOJIUTH C
MIOMOILbI0 M3YYEHHBIX (POPMYJI KOOPAMHATHI CEpEelUHBI OT-
pe3Ka, pacCTOsTHUE MEKIY ABYMsI TOUKaMU;

- YMETb OIEpUPOBaTh MOHATHAMM: MHOTOTPAHHUK, CEUEHHE
MHOTOIpaHHMKa, KyO, Hapajenenure], npusma, nupammusia,
¢urypa u MOBEPXHOCTb BpAICHHS, IMIUHIP, KOHYC, MIap,
cdepa, ceueHus: GUTYpbl BpaLlleHHs], TNIOCKOCTb, KacatoLasics
cdepsl, HWINHJpA, KOHYCA, TUIOIMIAAb TOBEPXHOCTH MHpPaAMU-
b1, IPU3MBI, KOHYCa, IUINHPA, IUI0IAL cPepbl, 00bEeM Ky-
0a, MpsIMOYTOJIbHOTO Napaiesienunea, MMpaMuIbl, IPU3MBI,
LUWIMHIpa, KOHYCa, 1Iapa; YMEHUE M300pa)xkaTb MHOIOTPaH-
HUKH U MTOBEPXHOCTU BpAILlEHUs, UX CEYEHMsI OT PYKH, C IO-
MOIIIBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
YMEHHE paclo3HaBaThb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh IPaBUJIbHBIE MHOIOTPAHHUKY;

YMETh OINEpUpOBaTh MOHATUSAMU: pallMOHANbHAs (QyHKUUSA,
nokaszatenbHass (QyHKIMS, cTeneHHas (yHKUMA, Jorapudmu-
yeckasi QyHKIUS, TPUTOHOMETPUYECKHE (PYHKIIMH, OOpaTHbIE
(GyHKIMU; YMEHUE CTPOMUTH IpaduKd W3YUYEHHBIX (YHKLUH,
UCIOJIb30BaTh TPaQUKH NMPU U3YyYEHUU MPOLIECCOB U 3aBUCH-
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MOCTEH, MpHU PEIICHUH 33a4 U3 APYTUX Y4eOHBIX NMPEAMETOB
U 3a/1a4 U3 peajbHON KU3HU; BBIpaXXaTh (popMyliaMu 3aBUCH-
MOCTH MEX1y BEITUYMHAMU;

- YMETh ONEPUPOBATH MOHATUSAMHU: TOXKIECTBO, TOKIECTBEH-
HOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO, CUCTEMa
YPaBHEHUN M HEPaBEHCTB, PAaBHOCWJIBHOCTb YPaBHEHMI, He-
PaBEHCTB U CUCTEM, PallMOHAIBHBIC, HPPALlMOHAIIBHBIE, IT0KA-
3aTenbHbIe, CTENEHHbIE, Jorapu(MUUecKue, TPUTOHOMETPHU-
YECKHUE YpaBHEHMS, HEPABEHCTBA U CHCTEMbI; YMETh peulaTh
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3IUYHBIX
MIPUEMOB; PEIlIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C Ia-
paMeTpoM; IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI
JUISL pelIeHUs MaTEMaTUYECKUX 3a/1ay U 3a/1a4 U3 Pa3iuyHbIX
o0yactell HAyKU U pealibHOM KU3HH,

YMETh ONEPUPOBATH MOHATUAMU: CIIyYaUHBIN OIBIT U CITydai-
HO€ COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHUS; YMETh BbI-
YHUCIIATh BEPOSITHOCTh C MCHOJIb30BaHUEM TpaUUyecKUX Me-
TOJIOB; MPUMEHATh (POPMYJIbI CIOKEHUS U YMHOXEHHUS BEpO-
ATHOCTEH, KOMOMHATOpPHBIE (PAKTHI U (POPMYJIBI IPU PELICHUN
3a/1a4; OIIEHUBATh BEPOATHOCTH PEAJbHBIX COOBITHI; 3HAKOM-
CTBO CO CIy4YalHBIMU BEIWYMHAMU; YMEHUE IIPUBOAUTH IIPU-
Mepbl NPOSBICHUS 3aKOHA OOJIBIIMX YHUCENl B NPHUPOJIHBIX U
OOIIECTBEHHBIX SBJICHHUSX.
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2. CTPYKTYPA ¥ COJAEPKAHUE OBIIIEOBPA30OBATEJIBHOM TUCIIUILIN-

HbI

2.1. O0beM TUCHUILIMHBI H BHbI y4e0HOH padoThI

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 210
6 m.4. 8 (hopme npaxmu4eckol N0O20MoeKu

OcHoOBHOE cojiep:KaHue 198
BT. 4.:

TEOPETHUUECKOE 00yUueHue 122
PAKTUYECKHUE 3aHSITUS 76
IIpodeccrnonabHO OPHEHTHPOBAHHOE COJIEPKAHME 32
(coaep:kaHue MPUKJIATHOTO MOIYJISA)

BT. U.:

TEOpeTU4ecKoe 00yueHue -
IPAKTUYECKUE 3aHSITUS 32
NuauBuayabHbI NPOEKT (da/tem) Her
Koncyabranumn 8
IpomexxyTouHnasi arrecTainus (IK3aMeH) 4
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

B Tom uncie

O05- B popme dopmupye-
HaumenoBanmue paszjaesioB | Coaepxanne yueOHOro Matepualjia , JJjadopaTopHbie M NIPAKTHYECKHE 3a-
eM NpaKTuye- Mble KoMIle-
U TeM HATHS .
4acoB | CKOI MOAro- TeHUHHU
TOBKH
1 2 3 4
Ocnosnoe cooeprcanue
Paznen 1. IloBTopeHme 18 6
Kypca MAaTeMaTHKH Oc-
HOBHOM IIKOJIBI
Tema 1.1 Uens u 3amaum | Comeprkanue ydeOHOro Marepuania
MaTEeMaTHUKU Ipu  OcBoe- | Llens U 3a1aun MaTeMaTHKHU MPU OCBOCHHH crieranbHocTH 36.02.01. Berepu-
HUU CIELMAIBHOCTU. Yuc- | Hapus
J1a ¥ BBIYUCIICHUS ba3oBbie 3HAHUS W YMEHUS 10 MaTeMaTHUKe B MPOPECCHOHATBHOW U B TIOBCE-
JTHEBHOM JIESATEIILHOCTH.
JleiicTBHS HaJ MOMOKUTENHHBIMU U OTPHUIIATEIBHBIMU YUCIAMU, C OOBIKHOBEH- OK 01, OK
HBIMU U JCCITUYHBIMU JPOOSIMH. 02, OK 03,
JeiicTBus co cTeneHsMu, (POPMYIIbI COKPAILIEHHOTO YMHOKEHHUS OK 04, OK
Teopernueckoe 3anaTHE 4 05, OK 06
K 1.1
Tema 1.2 TIlpouentnsie | ComepikaHue y4eOHOTo MaTepuana
BBIYHCIICHHS. YpaBHEHUS U | [IpocThie MPOIICHTHI, pa3HBIE CIIOCOOBI UX BBIYUCIICHUS.
HEPaBEHCTBA Jlunelinblie, KBagpaTHbIC, IPOOHO-IMHEWHBIE YPABHEHHS  HEPABEHCTBA
Teopernueckoe 3aHsITHE 4
Tema 1.3. Ilpouentnsie | Ilpogheccuonanvno opuenmuposannoe cooeprcanue
BBIUHCIICHUS B BeTepuHa- | [IpocThle W ClOXHBIE MPOLEHTHL. [IpOIEeHTHBIE BBIYUCICHUS B MPOdecCcHo-
pun HaJbHBIX 3a/1a4ax
[IpakTuueckoe 3aHsTHE 4 4
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pa3nesioB | Conep:kaHue yueOHOro matepuasa , JiaGopaTopHble M IPaKTHYeCKHe 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHA .
YacoB | CKO#M Moaro- TeHIUH
TOBKH
1 2 3 4
Tema 1.4 Cogepxanue yaeOHOT0O MaTepuaa
Pemenne 3amau. Bxonnoii | Beraucnenus u npeobpa3zoBaHus. YpaBHEHHS W HEpaBeHCTBA. | eomeTpus Ha
KOHTPOJITb TUIOCKOCTH
Teopernueckoe 3aHATHE 4
BxoaHoi KOHTPOJIb 2 2
Pa3nen 2 [IpsavMble u MJI0CKOCTH B MpocTpancTBe. KoopaAnHATHI M BEKTOPHI B MPOCTPAHCTBE 22 11
Tema 2.1. OcuoBuble 10- | Conepkanue ydeOHOro MaTepuana
HaTus crepeomerpur. Pac- | [Ipenmer crepeomerpun. OCHOBHBIE TMOHSTHS (TOUYKA, TpsMasi, IJIOCKOCTS,
IIOJIOKEHUE  IPAMBIX M | IpocTpaHCTBO). OCHOBHBIE aKCMOMBI cTepeomeTpuu. Ilepecekaromuecs, na-
IJI0CKOCTEN pallieNibHbIe M CKPELIUBAIOLIUECS MpSMbIE. YTOI MEXAY HPSIMBIMU B IPO-
crpaHctTse. IlepnenukynsapHocTb npsmMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (HU-
T'ypbl
TeopeTnueckoe 3aHITHE 3
OK 01, OK
Tema 2.2. [Tapannensnocts | Coneprkanue yueOHOro MaTepuana 03
OpAMBIX, IPAMOM U 1uioc- | [lapamnensHble mpsimast u miockocTh. Onpenenenue. [Ipusnak. CBoiicTBa. OK 0 4’ OK
KOCTH, IJIOCKOCTEMN [TapannensHble miiockoctH. Onpenenenue. Ilpuznak. CBoiicTaa. 07’
Terpasap u ero snementsl. [lapannenenunen u ero 3nemMeHTsl. CBOHCTBA MPoO- K 1.1
TUBOIIOJIOKHBIX I'paHell U AuaroHaneil napamienenunena. Iloctpoenne ocHOB-
HBIX CEUCHUU
Teopernueckoe 3aHsITHE 2
[IpakTHYecKoe 3aHATHE 2 2
Tema 2.3. Ilepnenauky- | ComepikaHue yueOHOro Marepuania
JAPHOCTH  IPSMBIX, Tps- | [lepnenauxymspuslie npsmbsle. [lapannensHblie npsMble, NepHeHIUKYISIPHbIE K
MOM M IIOCKOCTH, IIJIOCKO- | IJIOCKOCTH. [IpH3HaK neprneHuKyIsIpHOCTH NPSMON U IMJIOCKOCTH
creit TeopeTudeckoe 3aHATHE 2
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pa3nesioB | Conep:kaHue yueOHOro matepuasa , JiaGopaTopHble M IPaKTHYeCKHe 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKO#M Moaro- TeHIUH
TOBKH
1 2 3 4

Tema 2.4. [lepnenauxymsip | Copepikanue yueOHOTo MaTepuana
U HakjioHHas. Teopema o
T — [lepniengukynap u HakiIoHHas. TeopeMa O Tpex MNEPIEHIUKYIApax. YTol

MEXy MPsIMOW U TIOCKOCTBIO. YTOJI MEXIY IocKocTaMHU. [lepneHauKymsp-

HBIE TJIOCKOCTH. PaccTosiHus B IpOCTpaHCTBE

Teopernueckoe 3aHsITHE 2
Tema 2.5. Koopaunatel u | Conepikanue ydeOHOro Matepuana
BEKTOPBI B IPOCTPAHCTBE | /lekapTOBBI KOOPAMHATHI B MpOCTpaHCTBE. BekTopsl B mpoctpanctee. Cioxe-

HUE ¥ BBIYUTAHHE BEKTOPOB.

YMHOKeHHEe BekTopa Ha yucio. CkanspHoe mpousBeneHue BeKTOpoB. [Ipo-

cTeiliure 3aa4u B KOOpAHATAX

Teopernueckoe 3aHsITHE 2

[MpakTHYeCcKOoe 3aHATHE 2 2
Tema 2.6. Ilpsambie u | Ilpogheccuonanvno opuenmuposanmnoe cooepiicanue
IUIOCKOCTH B NpakTH4e- | B3aMHOe pacrosioskeHue MpsiMbIX B MpocTpaHcTBe. [lapamienbHOCTh NpsMoit
CKHUX 3aJjauax U IJIOCKOCTH, MapajuIeNbHOCTh IUIOCKOCTEH, MEpHeHIUKYISIPHOCTh IJIOCKO-

cTeil. PacriosioskeHue MpsiMbIX U IJIOCKOCTEN B TIPUPOJIE.

[IpakTrueckoe 3aHsATHE 3 3
Tema 2.7 Pemenue 3anau. | Comeprkanue yaeOHOro MaTepuana
IIpsAMBIe M MIOCKOCTH, KO- | PacmonoxeHne MpsMbIX B TUIOCKOCTEH B pocTpaHcTBe. [leprneHanKynsapHOCTh
OpAMHATEl W BEKTOPBEl B | M MapaJJIeNIbHOCTH MPSMBIX U TIIOCKOCTEH.
IIPOCTPAHCTBE JlekapTOBbI KOOPAMHATHI B IPOCTPAHCTBE.

Bekropel B mpoctpancTtBe. CllokKeHHE U BBIUMTAHHE BEKTOPOB. YMHOXKEHHUE

BeKTOpa Ha yncio. KoopauHarel BekTopa

[pakTHYeCcKOE 3aHSITHE 4 4
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pasgenoB | Coaep:kanue yueOHOro MatepuaJja , JJabopaTopHblie H NPAKTHYEeCKHUe 3a-
eM NpaKTU4e- Mble KOMIIe-
U TeM HATHA .
4acoB | CKOM MOAro- TeHUHMH
TOBKH
1 2 3 4

Pa3nea 3. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue GyHKIuH 20 6
Tema 3.1 Cogepxanue yaeOHOTO MaTepuaa
Tpuronomerpuueckue Pannannas mepa yria. IToBOpOT TOUKM BOKPYT Ha4ajla KOOPAMUHAT.
GyHKIMH  npou3BONIBLHOrO | OmpesieNieHne CHHYCa, KOCHHYCa, TAHT€HCa W KOTaHTeHca. 3HAKW CHUHYyca, KO-
yria, yucia CHHYCa, TAHI'€HCA U KOTaHI'€HCa 110 YETBEPTSAM. 3aBUCUMOCTh MEX]y CUHYCOM,

KOCHHYCOM, TAHT'€HCOM M KOTAaHT'€HCOM OJIHOT'O M TOTO € yIJa

Teopernueckoe 3aHATHE 3
Tema 3.2 OcnHoBHbie Tpu- | Comepikanue ydeOHOro Matepuana
TOHOMETPUYECKHE TOXKIe- | Tpuronomerpuueckue Ttoxnaectsa. IlpeoOpazoBaHus NpOCTEHIIMX TPUTOHO-
CTBa METpUYECKUX BblpakeHUN. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC

YIJIOB 0L U — O

Teopernueckoe 3aHATHE 3 OK 01, OK

IIpakTnyeckoe 3anATHE 1 11 02,0K03,
Tema 3.3 Coneprxkanue yaeOHOT0O MaTepuaa OK 04, OK
Tpuronomerpuyeckue OO0nacth omnpeneneHus: ¥ MHOXKECTBO 3HAYEHUW TPUTOHOMETPHUYECKUX (PYHK- 05
(GyHKIMY, UX CBOKWCTBA W | nuil. Y6THOCT, HEYETHOCTD, IEPHOIMYHOCTh TPUTOHOMETPUICCKHX (DYHKITHA.
rpaduxu CgoiicTBa u rpaduku GyHKIMHA y = Ccos X, y =sin X, y =tg X, y = ctg X.

Cxartue 1 pacTshkeHHe rpag kOB TPUTOHOMETPUYECKUX (PYHKLIUH.

[TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHIA

TeopeTnueckoe 3aHITHE 3

[TpakTHYeCKOE 3aHSITHE 1 1
Tema 3.4 OOGpatubie Tpu- | ComepikaHue yueOHOro Marepuana
roHoMeTpHyeckue (QyHK- | OOparHbie TpUroHomerpuieckue GpyHkiun. Mx cBoiictBa u rpaduku.
UU

Teopernueckoe 3aHsITHE 2
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pa3nesioB | Conep:kaHue yueOHOro matepuasa , JiaGopaTopHble M IPaKTHYeCKHe 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKO#M Moaro- TeHIUH
TOBKH
1 2 3 4
Tema 3.5 Tpuronomerpu- | Conepxkanue yaeOHOTO MaTepuaia
YECKHE YPaBHEHUS U HEpa- | YpaBHEHHE COS X = a. Y paBHEHHE Sin X = a.
BEHCTBA VYpaBHeHue tg X = a, ctg X = a.
Pemienne TpUrOHOMETPUYECKMX YPAaBHEHMH OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUUECKHE YpaBHEHUS, CBOJSAIIMECS K KBaJpaTHBIM., pelIacMble
pa3I0KEHNEM Ha MHOKUTEIH, OTHOPOIHBIE.
[Tpocreiimune TpUroHOMETPUUYECKHE HEPABEHCTBA
TeopeTnueckoe 3aHITHE 3
[MpakTHYeCKOe 3aHSATHE 2 2
Tema 3.6 Pemenne 3amau. | Comepikanue ydeOHOro Marepuania
OcHoBbl Tpuronomerpui. | [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKCHUIA.
Tpuronomerpuueckue Pemienue TpUroHOMETpUYECKUX YpaBHEHUH M HEPAaBEHCTB B TOM YHCIE C UC-
byHKIIUU MOJIb30BaHUEM CBOMCTB (DYHKIIHIA
[MpakTHYeCcKOoe 3aHATHE 2 2
Pasnen 4. [IpousBoanasi u nepBoodpa3Has pyHkiuumn 48 21
Tema 4.1 Ilonstue npous- | Copepikanue yueOHOro Marepuana
BoaHOM. @opmyisl U npa- | [Ipupamenue aprymenta. Ilpupamenne GyHkiun. 3agauu, NIpUBOASIINE K TO- OK 01, OK
BuJIa TUGHEPEHIUPOBAHUS | HATHIO TMPOM3BOAHOM. OImpeaeseHne MPOU3BOAHONW. AJITOPUTM OTBICKAHHS 03, OK 04,
npousBogHoi. dopmynsl nuddepennmpoBanus. [Ipasuna nuddepenuumpona- OK 06, OK
HUS 07
IK 1.1
Teopernueckoe 3aHsITHE 4
[IpakTHueckoe 3aHsATHE 2 2
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pa3aesioB | Coaep:kanue yueOHOro MaTepualia , JabopaTopHble U MPAKTHYECKHE 3a-
eM NnpaKTuye- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKO#M Moaro- TEeHIUHU
TOBKH
1 2 3 4

Tema 4.2 Tloustue o He- | Comepkanue ydeOHOTO MaTepuaia
NPEPEIBHOCTH  GYHKIMA. | Tonsrne HenpepreiBHON ¢GyHKIuu. CBoiicTBa HempepbiBHOUW (yHKIUU. CBS3b
Meron unTepBanon MEX1y HeMpephIBHOCTHIO U U depeHnpyeMocThio GYHKIIUU B TOUKE. AJIro-

PHUTM pElICHHsSI HEPaAaBEHCTB METOI0M MHTEPBAJIOB

Teopetnueckoe 3aHATHE 5

[TpakTHueckoe 3aHsATHE 1 1
Tema 4.3 Coneprkanue y4eOHOro Marepuana
I'eomerpuueckuii 1 ¢usn- | ['eoMeTpHUECKHI CMBICI MPOU3BOIHON (QYHKIIUHM — YIIIOBOU KO3 (HIIHEHT Ka-
YECKMH CMBIC IPOM3BOJ- | CaTeNbHOU K TpauKy (GyHKIIMU B TOUKE.
HOM VYpaBHeHUE KacaTeNbHOW K TpaduKy () yHKIIHH.

ANTOpPUTM COCTaBIICHUS YpaBHEHUS KacaTelbHOU K rpaduky Gpynkunn y=f(x)

Teopernueckoe 3aHsITHE 3

[MpakTryeckoe 3aHsATHE 1 1
Tema 4.4 Mounotonnocts | ConmeprkaHue y4eOHOro MaTepuana
¢bynkuun. Toukm skcTpe- | Bo3pacranue u yObIBaHWE (YHKIMH, COOTBETCTBUE BO3PACTAHUS M YOBIBAHUS
MyMa GyHKIIMY 3HAKYy TPOU3BOJIHON. 3a/ladyll HA MAKCUMYM U MUHUMYM. ANTOPUTM

uccienoBanus QYHKIIMU U IOCTPOCHUS ee TpaduKka ¢ MOMOIIBIO MPOU3BOIHOMN

Teopernueckoe 3aHsITHE 3

[TpakTHYeCKOE 3aHSITHE 1 1
Tema 4.5 HccnenoBanue | Comeprkanue ydeOHOTo MaTepuana
GYyHKIIMH W [OCTpOEHHE

Hccnenoanue pyHKIIMA HA MOHOTOHHOCTh U IOCTPOEHUE TpaduKOB
rpadukoB

Teopetnueckoe 3aHATHE 2

[IpakTrueckoe 3aHsiTHE 1 1
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B ToM uncie

O0b- B (popme dopmupye-
HaumenoBanue pa3nesioB | Conep:kaHue yueOHOro matepuasa , JiaGopaTopHble M IPaKTHYeCKHe 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHA .
YacoB | CKO#M Moaro- TeHIUH
TOBKH
1 2 3 4

Tema 4.6 Haumbonbmee u | Comepkanue ydeOHOTO MaTepuaia
HauMEHblIIee 3HaueHus | HaxoxaeHne HauOobIero 1 HAMMEHBINET0 3HAaYCHU (DYHKIIMN, TOCTpOSHUE
byHKIIUU rpaMKOB C UCTIOIH30BAHUEM MAaTEMATHYECKOTO aHAIM3a

Teopernueckoe 3aHATHE 2

[TpakTHueckoe 3aHsATHE 1 1
Tema 4.7 Haxoxnenue on- | Ilpogheccuonanvno opuenmuposannoe cooepicanue
TUMAJILHOTO pe3ynbrata ¢ | Haumenbmiee n HanOombiee 3HaUeHHE ()yHKIIH
TIOMOIIBIO MPOU3BOAHOH B | [IpakTH4ECKOE 3aHATHE 6 6
MPAKTUYECKHX 3a/1a9ax
Tema 4.8 IlepBooOpaznas | Conepkanue ydeOHOro Marepuasia
GbyHKIIH. ITpaBuiia | O3HaKOMIIEHUE C TIOHATHEM UHTErpalia u nepBoodpazHoi aisa GyHkuuu y=f(x).
HAaXOoXJEeHHA nepBooOpas- | PerieHue 3agad Ha CBs3b IEPBOOOPAa3HONM W €€ MPOU3BOJHOM, BBIYHCICHHE
HBIX nepBooOpazHoil [uid aanHoM ¢yHkumu. Tabmuma GopMyn Ui HaXOXKICHHS

nepBooOpa3HbIX. M3ydeHne nmpaBuiia BEIUMCICHUS IEPBOOOpa3HON

TeopeTnueckoe 3aHITHE 4

[MpakTHYeCKOe 3aHATHE 2 2
Tema 4.9 ITnomanes kpuBo- | CopepikaHue yueOHOro Marepuana
JTUHEHHOU Tpaneuuu. | 3agauu, NPUBOSAIIME K MOHATHIO ONPEEIEHHOIO HHTErpaja — O BBIYUCICHUU
@®opmyna  HerooroHa  — | ruiomaiay KpUBOJIMHEHHON Tpaneyy.
Jleitbnuia [Tonsitue onpeaenénHoro uHTerpana. I'eomerpuueckuil U GU3NUECKUI CMBICIT

OTpeeNIEHHOr0 UHTEerpaa.

®opmyna Heiotona — JleltOnuna. Pemenue 3amay Ha mpuMeHEHUE MHTerpalia

JUTST BEIYUCIIEHHSI (PU3MYECKUX BEIMYHMH U TUTOMIAICH

Teopernueckoe 3aHsITHE 4

[IpakTHueckoe 3ausTHE 2 2
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pa3nesioB | Conep:kaHue yueOHOro matepuasa , JiaGopaTopHble M IPaKTHYeCKHe 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKO#M Moaro- TeHIUH
TOBKH
1 2 3 4
Tema 4.10 Pemenue 3agau. | Conepxkanue y4eOHOTO MaTepuaia
[IpousBognas u nepBoodO- | @opmysibl u npasmwia quddepennuposanus. MccienoBanue QyHKIHNA ¢ MOMO-
pasHast QyHKIUH. B0 TPOU3BOAHOM. HanbombIee 1 HauMeHblee 3Ha4eHUs (PYyHKINU.
Brruucnenue nepBoo6paznoit. [Ipumenenue nepBooopasHoit
[TpakTHueckoe 3aHsATHE 4 4
Pa3znen 5. MHOrorpaHHMKH M TeJjia BpamieHust 24 11
Tema 5.1 Ilpusma, mapan- | Comepikanue y4eOHOro Matepuana
nenenunen, Kyo, nupamu- | [Ipusma (HakiaoHHas, mpsMasi, TpaBiiIbHAas) U e€ aneMeHThl. [lapamienenumnes.
J1a ¥ MX CeYEeHUs CgoiicTBa npsimoyroipHOro napamienenunena. Ky6. [lupamuna u e€ snemen-
ToI. [IpaBuibHas nupammuna
Teopetnueckoe 3aHATHE 2
Tema 5.2 IlIpaBunbnble | ComepikaHue yueOHOTo MaTepuana
MHOTOI'PDaHHMKY B )XKU3HU | [1011aas MOBEpXHOCTH MHOTOTPaHHUKOB. [Ipocrelimme KOMOMHAIIMU MHOTO-
TPaHHHUKOB.
Brruucnenue 351eMeHTOB MPOCTPAHCTBEHHBIX Puryp (p€Opa, TuaroHanu, yribl).
[TpaBuIbHBIE MHOTOTPaHHUKH
Teopernueckoe 3aHsITHE 2
Tema 5.3 Lununap, xouyc, | Ilpogpeccuonansvno opuenmuposannoe cooeprcanue OK 01, OK
1ap U UX CEUEHUs [wmaap, koHyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO ITH- 04,
NHHApPA, IPAMOTO KPYyroBOTO KOHYCA. OK 06, OK
N300pakeHre Ten BpalleHUs Ha IIocKocTh. [IpeacraBieHne o0 yced€HHOM 07
koHyce. CedeHnsl KoHyca (MapauleNbHOE OCHOBAHHIO M IIPOXOJAIIEE depe3 K 1.1
BEPIINHY), CEUCHHsI MIMHAPA (MapajiebHO U MEePIeHAUKYISIPHO OCH), ceve-
HUSX Imapa. Pa3BEépTka MIMHApa U KOHyca
[TpakTyeckoe 3aHsATHE 4 4
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pasgenoB | Coaep:kanue yueOHOro MatepuaJja , JJabopaTopHblie H NPAKTHYEeCKHUe 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHA .
4acoB | CKOM MOAro- TeHUHMH
TOBKH
1 2 3 4
Tema 5.4 O0bembr u mwio- | Conepkanue yaeOHOTO MaTepuaia
11aJ4 [IOBEPXHOCTEM Tell O6wem mpsimoyroibHOTO mapaiienenumnena. O0bem kyba. OO0beMbl TpAMOi
npu3Mbl 1 uuHApa. O6beMbl THpamMubl U Koryca. O0beM mapa
Teopernueckoe 3aHATHE 5
Tema 5.5 Ilpumepst cum- | Ilpogheccuonanvno-opuenmuposannoe cooepircanue
METpUii B BETepUHApUU [TonsiTe 0 CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3€PKaJIbHAs).
O06001IeHre TPeCTaBICHUH O MPAaBUIBLHBIX MHOTOTPaHHUKAX (TETpasiap, KyoO,
OKTa3p, 1oJieKasip, ukocaszap). [Ipumepsl cuMMeTpuil B BeTepUHApUU
[TpakTHueckoe 3aHsATHE 5 5
Tema 5.6 Pemenue 3anau. | Copepikanue yueOHOro Marepuana
MHOTOrpaHHuKI 1 TeNa e ey IJIOUIA/IM TOBEPXHOCTU MHOTOTPAHHUKOB U TeJl BpallleHUs
BpateHuA Teopernueckoe 3aHsaTHE 4
[IpakTHyecKoe 3aHsATHE 2 2
Pa3nea 6. Crenenn u kopuu. CreneHHas, nokazareJbHas M Jorapupmuyeckas GyHKIuu 40 13
Tema 6.1  Crenennas | Copepikanue yueOHOro Marepuana
¢yHkims, ee  CBOHCTBA. | [[oHATHME KOpHS N-Of CTeNeHH U3 AeHCTBUTENbHOTo umcia. Oynkimuu y = VX OK 01. OK
IIpeobpa3zoBaHue BBIPaXe- | ux cpoiicTBa M rpaduku. CBoiicTBa KOPHS n-oii cremnenu. IIpeoOpazoBanue up- 0 OI& 03
HUH C KOPHSAMHM N-OH CTe- | paiuoHaIbHBIX BRIPAKEHHI OI& 05 OI&
TICHH TeopeTudeckoe 3aHATHE 3 07’
[TpakTrueckoe 3aHsATHE 1 1 K 1.1
Tema 6.2 CgoiicTBa crene- | ConepkaHue yueOHOTo MaTepuana
HA C paldoHAIBHBEIM | | [loHATHE CTeNeHH ¢ pallMOHAIbHBIM ITOKa3aTeeM.
JIEUCTBUTENBHBIM MOKa3a- | CteneHHble (PYHKIMH, UX CBOWCTBA U TPapUKU
TeJSIMU Teopernueckoe 3aHsITHE 4
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pasgenoB | Coaep:kanue yueOHOro MatepuaJja , JJabopaTopHblie H NPAKTHYEeCKHUe 3a-
eM NpaKTU4e- Mble KOMIIe-
U TeM HATHUSA .
4acoB | CKOM MOAro- TeHUHMH
TOBKH
1 2 3 4

Tema 6.3 Pemenue uppa- | Comepxkanue yaeOHOTO MaTepuaia
LIMOHAJIbHBIX YpaBHEHUI PaBHOCMIIBHOCTB MppallMOHAIBHBIX YpaBHEHUN. METObI UX pelIeHus

TeopeTnueckoe 3aHATHE 3

[TpakTHueckoe 3aHsATHE 1 1
Tema 6.4 IlokaszarenbHas | CopepikaHue yueOHOIro Marepuana
bynkuus, ee cBoicTBa. | CTeneHb ¢ MPOU3BOJIBHBIM JEHCTBUTEILHBIM MOKa3zaTeaeM. OnpeeieHue mo-
IlokasarenpHble  ypaBHE- | Ka3aTelIbHOH (PYHKIMHM M €€ CBOMCTBAa. 3HAKOMCTBO C MPUMEHEHHEM IOKa3a-
HUS U HEPABEHCTBA TeNbHOW (pyHKIMH. Perienne mokazaTeNbHBIX YpaBHEHUH METOJIOM ypaBHHBa-

HUS TIOKa3aTeJield, METOJJOM BBEJICHUS HOBOW NMEPEMECHHOH, (yHKIIMOHAIHHO-

rpaduveckuM MeToIoM. Perienne mokazaTeibHbIX HEPAaBEHCTB

Teopernueckoe 3aHsATHE 6

[TpakTryeckoe 3aHsATHE 2 2
Tema 6.5 Jlorapudm uuc- | Comeprkanue yaeOHOro MaTepuana
na. CpolicTea orapudmos | Jlorapudm umcia. CoricTa siorapupmos. Oneparius JorapupMUpOBaAHHS

Teopernueckoe 3aHsITHE 4

[TpakTHueckoe 3aHsATHE 1 1
Tema 6.6 Jlorapudpmuue- | Copeprkanue yueOHOro Marepuana
ckasg (QyHKuus, ee cBoW- | Jlorapudmuueckas (yHkums u ee cBoiictBa. [loHsTHe norapudMuuecKoro
crBa. Jlorapupmuueckue | ypaBuenus. Oneparus MOTCHIIMPOBAHUS.
ypaBHEHHUs, HEPABEHCTBA Tpu OCHOBHBIX METOJla pEUIeHMs JIOTapu(PMHUUYECKUX ypaBHEHHUH: (yHKIHO-

HaJIbHO-TpaduyecKuii, MOTEeHIIUPOBAHMSI, METO]I BBEIEHUSI HOBOM TIEPEMEHHOM.

Jlorapugmuueckue HepaBeHCTBA

Teopernueckoe 3aHsITHE 6

[IpakTHYeCcKOe 3aHATHE 2 2
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B ToM uncie

O0Bb- B (popme ®opmupye-
HanmenoBanmue pasnesioB | Coaep:xkaHue yueOHOTro MaTepHuaJia , JJadopaTopHble U MPaKTHYECKHE 3a-
eM npaKkTuye- Mble KOMIIe-
U TeM HATHUS N
4acoB | CKOil MOAro- TeHIIUHN
TOBKH
1 2 3 4

Tema 6.7 Jlorapupmsl B | Ilpogheccuonanvno opuenmuposannoe cooeprycanue
MPUPOJIC U TEXHUKE [Tpumenenue norapudma. Jlorapupmudeckas Criupaib B IPUPOJC.

Ee MmaremaTnueckue cBOMCTBa

[TpakTHueckoe 3aHsATHE 4 4
Tema 6.8 Pemenue 3amau. | Conepkanue ydeOHOTO MaTepuaa
CrenenHas, 1noKasarenb- | CTeneHHas1, IIOKa3aTelIbHAS U JorapupMuueckas GyHKIUH.
Has U Jjorapupmuueckas | Pemenne ypaBHEHUI
byHKIIIH TeopeTnueckoe 3aHATHE 1

[IpakTHyecKoe 3aHsATHE 2 2
Pa3nen 7. DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKH 26 8
Tema 7.1 CoObitre, Bepo- | Conepkanue y4eOHOTO MaTepuaa
ATHOCTb coObITusA. Croxe- | COBMECTHBIE M HECOBMECTHBIE COOBITHsI. T€OpeMbl 0 BEPOSITHOCTH CYMMBI CO-
HUE U YMHOXXEHHUE BEPOAT- | OBITHIL. Y CIOBHAS BEPOATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITUS. Teope-
HOCTEH MBI O BEpOSITHOCTH IIPOU3BEIECHUS COOBITUI

Teopernueckoe 3aHsITHE 6

OK 02, OK

Tema 7.2 BepostHocth B | IIpogheccuonanvno opuenmuposannoe cooeprcanue 03. OK 05
BETEpPUHAPUU OTHOCuTENBHAs YacTOTa COOBITHS, CBOMCTBO ee yctoWuuBocTu. Cratucruye- I:IK 11

CKOe€ ompeiesieHue BeposiTHOCTH. O1eHKa BEPOSITHOCTH COOBITHS ’

[TpakTHdeckoe 3aHsITHE 6 6
Tema 7.3 Juckpernas | CopepikaHue yueOHOro Marepuania
CllydaliHas BEIMYMHA, 3a- | Buabl caydaitaeix BennunH. OmnpeneneHue AMCKPETHOW CIlydailHOW BETHYUHBL.
KOH €€ pacnpeesIeHus 3aKoH pacnpeneneHusi AUCKPETHOM cllydailHOW BenuuyuHbl. Ee uucnoBbie xa-

PaKTEPUCTUKHI

TeopeTnueckoe 3aHITHE 6
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B ToM uncie

O0Bb- B (popme ®opmupye-
HaumenoBanue pasgenoB | Coaep:kanue yueOHOro MatepuaJja , JJabopaTopHblie H NPAKTHYEeCKHUe 3a-
eM npaKkTuye- Mble KOMIIe-
U TeM HATHUS N
4acoB | CKOM MOAro- TeHIIUHN
TOBKH
1 2 3 4
Tema 7.4 3amaun matema- | Conepskanue y4eOHOTO MaTepuaia
THUYECKOM CTaTUCTUKH. [TepBuunas 00pabOTKa CTATHCTUYECKUX JTAHHBIX. UMCIOBBIE XapaKTEPUCTUKU
(cpennee apupmMeTndeckoe, MeIMana, pazmax, aucrepcus). Pabora ¢ tabnuia-
MU, TparikaMu, TuarpaMMamMmu
Teopetnueckoe 3aHATHE 6
Tema 7.5 DnemenTsl Teo- | Buabl coObITHl, BEpOITHOCTh COObITHI. CloKeHHE U YMHOXXEHHE BEPOSTHO-
puUn BeposITHOCTEM M Ma- | cTeld. JluckpeTHas ciyyailiHas BEJIMUYMHA, 3aKOH €€ paclpeesieHus. 3a1auu Ma-
TEMAaTUYECKOM CTATUCTUKU | TEMATHYECKOW CTATUCTHUKH.
[pakTHYeCKOE 3aHSATHE 2 2
IIpomexxyTounasi arrectanus (JK3amMeH) 4
Koncyabranus 8
Bcero: 210
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3. YCJIOBUS PEAJIM3AIIMHA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIIH-
IJINHbI

3.1. Ing peaam3anuu NporpaMMspl JUCHUIUIMHBI NMPeAYyCMOTPEHbI CJeAYyIolIue crenuaJabHble
NMOMeIleHus:

Jlist peanu3zany IporpaMmbl AUCIUIUTMHBI TPEIYCMOTPEHBI CIEAYIOIINE CIIeHaIbHbIE TTIOME-
mieHust: yueOHbli kaObuneTr «MaTeMaTukm.

Kabuner «MaTtemaTuku», OCHAIICHHBIA B COOTBETCTBHU C I. 6.1.2.1 oOGpa3oBarenbHOI mpo-
rpamMMsl 1o cnennaibHocTu 36.02.01 Berepunapus.
3.2. UnopmannonHoe odecnevyeHne peajau3amun NporpamMmmbl
Jlns  peanuzaiiud  MPOTrpaMMbl  OMOMMOTEUYHBIM (OHA WMMEET TIeYaTHbIE U  DAJICKTPOHHBIC
oOpa3oBarenbHble W HWHPOPMAIIMOHHBIE PECYpPChl, PEKOMEHIOBAHHBIC JUJIsi HCIOJIb30BAHUS B
00pa3oBaTeNTFHOM IPOIIECCE, HE CTApIIE MATH JIET C MOMEHTA U3JIaHHUs.

OcHOBHbIE NeYaTHbIE U3AHUS

1. Maremaruka: yueOnuk/ bammakoB M.I.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHaIbHOE 00pa3oBaHKE)

2. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYecKoro aHamusa, reomerpus. 10—11 kmaccel.
Anrebpa u Hayasia Maremarndeckoro aHanmsa. B 2 4. Yacte 1: YueOHuk ayia yvammuxcs oopas3oBa-
TEeJNBHBIX opranu3anmii (6a3oBeiii ypoens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2. 3agauynuk st
ydammxcsi 00pa3oBaTeIbHBIX opranu3anuii (0a30Beiid ypoBeHb)/ Mopakosud A.I'. u apyrue; mox pe-
nakuuet Mopakosuya A.I'. - M: Muemo3una, 2018.

Jlono/JiHuTeIbHbIE HCTOYHUKH

1. AnekcannpoB A.Jl. Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHaM3a, TEOMETPUS.
I'eometpus. 10-11 xnaces! : yueOnuk / A.Jl. Anexcanapos, JI.A. Bepuep, B.W. Peoxuk. M. : U3na-
tenbeTBO «IIpocBemenuey, 2020. 369 ¢ ISBN 978-5-09-101567-6

2. Mopakosud A.I'. Anrebpa u Hauana maremaTudeckoro ananu3sa. 10 kimace: B 2 4. Y. 3anau-
HUK JUIS ydaniuxcs o0pa3oBaTelIbHBIX yupexkaeHul (mpoduibHelil ypoBens) / A.I'. MopakoBudy,
I1.B. CemenoB M. nox penakmueid A.I'. Mopakosu4a. — 6-e. u3n., crep. — M. : Maemosuna, 2009 —
343 c. : un ISBN 978-5-346-01202-3

3. E.IL. Henwn, B.A. JIazapeB AnreOpa u Hadajga MaTeMaTHISCKOTO aHaIM3a YICOHHK JIJIs 00pa-
30BaT. yupexaeHuil: 0a30BbIi 1 mpoduinbHbIe ypoBHU M.: «Mnekca», 2017. - - 433 c. un. ISB  978-
5-89237-351-7

4. B.A.T'yceB Maremaruka. YueOHuUK 1151 mpodeccuil U cnennanbHOCTeN ColManbHO-
HKOHOMHYECKOT0 Mpo¢uiisi: yueOHUK I 00pazoBat. yupexaeHuil Hau. u cpen. npod. O6pazoBaHus
/ B.A. T'yces, C.I'. I'puropses, C.B. Bonruna — 4-e usa., crep. -M.: U3garenbckuii HeHTp «Akaze-
musi», 2012. — 384 ¢. ISBN 978-5-7695-9196-9

5. IMon pen. Konmoroposa A.H AnreOpa u Hayasia MaTeMaTUYECKOT0 aHanu3a: yueo. st A4S
10-11 k1. obmeo6pasoBar. yupexaeuawnii / [A.H. Koamoropos, A.M. A6pamos, HO.I1. Jlyaaumsa u
ap.]; mox pen. A.H. Komvoroposa.-17- e uzn. M.: [Ipoceemenue, 2008.- 384 c.: wr. — ISBN 978-5-
09-019513-3

HNuTepHeT-pecypcsl

1. MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepanun
(http://MmurOOpHAYKH.PD/);
2. denepanbublii mopran "Poccutickoe odopasosanue” (http://www.edu.ru/);
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http://минобрнауки.рф/
http://www.edu.ru/

3. Bcepoccuiickue nuntrepaer-oaumnuaznsl. - URL: https://online-olympiad.ru /

4. Enunas xomreknus mudpoBeix odpasoBatenbHbIX pecypcos. - URL: http://school-
collection.edu.ru /
5. Nudopmanmonnas cucrema «EauHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM PECyp-

cam». - URL: http://window.edu.ru /
6. Hayunas snekrponnas oudiaunoreka (HIb). - URL: http://www.elibrary.ru
7. OtkpoIThIH KOJLIEHK. MaTtemaruka. - URL: https://mathematics.ru /
IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru /

8. CripaBOYHUK 110 MaTEMaTHKE JIJIs1 IKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

9. Cpennss MatemMaTudeckast uHTepHeT mkodia. - URL: http://www.bymath.net /

10. denepanbHbIi 1IEHTP HHPOPMAITMOHHO-00pa30BaTeIbHbIX pecypcoB. - URL:

http://fcior.edu.ru /

IIporpammHoe o0ecnieuenune

1. Onepannonnas cucrema Microsoft Windows 10

2. ITaker mporpamm Microsoft Office Professional Plus

3.7-zip GNULesser General Public License (cBobomgHOE TIporpamMMHOE oOecIiedcHHe, He
OrpaHUYCHO, OECCPOYHO);

4. Vntepuet Opayszep Google Chrome (6ecratHoe mporpammHoe obecriedyeHue, He orpa-
HUYEHO, 0€CCPOUHO);

5.K-Lite Codec Pack — yHuBepcasbHBIH Ha0Op KOACKOB  (KOIMPOBIIHUKOB-
JEKOUPOBILIMKOB) U YTHJIHMT JJISl IPOCMOTpa U 00paboTKH ayauo- U Buaeodaiinos (becriarHoe
MIPOrpaMMHOE 00ecIIeueHUE, He OTPAaHNYEHO, OECCPOUHO);

6. WinDjView — nporpamma yist mpocMoTpa ¢aitnos B popmare DIV u DjVu (cBo-
00/THOE TIPOrPAaMMHOE 00ECIICUCHHE, HE OTpaHUYEHO, 0ECCPOUHO);

Foxit Reader — mpukiagHoe mporpaMMHOe OOeCredeHue il MPOCMOTPa IIEKTPOHHBIX
nokymeHnToB B ctaaapte PDF (GecmnmatHoe mporpamMMHoe oOecriedeHue, He OrpaHuueHo, Oec-
CPOYHO).

33


https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI OBIIIEOEPA30OBATEIb-
HOM JUCIUTIIMHBI
KoHTpo.1b ¥ OLeHKa pe3yabTaToB OCBOEHUS 00I1e00pa30BaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCS
Yyepe3 AUCIUILTHHAPHBIC PE3yIbTaThl, HApaBJIeHHbIE Ha (hOpMUpOBaHHE OOMIMX U MPOPECCHOHATb-

HBIX KOMIETEHIUH 10 pa3/ie]iaM U TeMaM COJIepKaHus yueOHOro Marepuasa.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX MePONpu-
KOMIIeTeHIUsI ATUS
OK 01. Beibupatsb crioco0sI pe- P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

HIeHUS 33/1a4 MPo(dhecCHOHATEHON
ACATCIIBHOCTH NTPUMCHUTCIIBHO K
Ppa3InYHbIM KOHTCKCTaM

o/c, 1.4.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

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

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

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

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

YerHbll onpoc
MaremaTuyecKui JUKTaHT
WNunuBunyansHas caMOCTOS-
TenbHas pabora
[IpeacraBnenue pe3yapTaToB
MPAKTUYECKUX padoT
3amuTa TBOPUYECKHUX padoT
3ammTa UHAUBUIYaTbHBIX
MPOEKTOB

KonrponsHas pabora
BrinosiHeHue 3a1aHuil Ha JK-
3aMeHe

OK 02. Mcnonb30BaTh COBpEMEH-
HBIE CPEJICTBA MIOMCKA, aHAIN3a U
UHTEpIIpEeTaluy HHHOPMaIIUH, U
MH(OpPMAIIMOHHBIE TEXHOJIOTHHU
JUTSI BBITIOJTHEHUS 337124 Tipodec-
CHUOHAJILHOM NIeATEeILHOCTH

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

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

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

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

TectupoBanue

YcTHBIN onpoc
MaremaTuyecKui JUKTaHT
WNunuBunyansHas caMOCTOSI-
TenpHas pabora
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3ammTa UHAUBUAYaIbHBIX
MIPOEKTOB

KonTponbnas pabota
BrinosiHeHue 3a1aHuil Ha JK-
3aMeHe

OK 03. [TnanupoBath U peanuzo-
BBIBaTh COOCTBEHHOE Ipodeccro-
HaJIbHOE U JINYHOCTHOE PAa3BUTHE,
IPEIITPUHUMATEIBCKYIO 1EATENb-
HOCTbH B NpodeccuoHanbHoM che-
pe, UCTI0Ib30BaTh 3HaHUS 1O (u-
HaHCOBOHM TPaMOTHOCTH B pa3-
JIMYHBIX KU3HEHHBIX CUTYyaIUsIX

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

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

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

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

P 6, Temn1 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8

TecTtupoBanue

YCTHBIN onpoc
MaremaTuyecKui JUKTaHT
NuauBuayaibHas caMoCTOS -
TesbHas paboTa
IIpencraBienue pe3yapTaToB
MPAKTUYECKHUX paboT
3ammTa TBOPYECKUX paboT
3amuTa UHIMBUYaTbHBIX
MIPOEKTOB

KonrponsHas pabora
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P 7, Temn 7.1, 7.2 I1-0/C,
73,74

BrinonHenune 3agaHuil Ha DK-
3aMcHe

OK 04. D¢ddexTuBHO B3auMo1eii-
CTBOBATh M pabOTaTh B KOJICKTH-
BE U KOMaH e

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

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

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

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

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,55,5.6

TectupoBanue

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
WuauBuayanbHas caMOCTOS -
TenpHas pabora
[IpencraBnenue pe3yapTaToB
NPaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
3amura UHAUBUAYaIbHBIX
MIPOEKTOB

KonTponbhas pabota
BelnonHenue 3aganuil Ha 3K-
3aMeHe

OK 05. OcyiecTBiATh yCTHYIO U
MUCbMEHHYIO KOMMYHHMKAIMIO Ha
rOCyIapCTBEHHOM s13bIke Poccuii-
ckor Penepanyiu ¢ y4eToM 0CO-
OeHHOCTEH COLIMAIbHOTO U KYJIb-
TYPHOT'O KOHTEKCTa

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

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8

P 7, Temn 7.1, 7.2 II-0/C,
73,74

TectupoBanue

VYerHbli onpoc
MaremaTnyecKuil JUKTaHT
WNunuBunyansHas caMOCTOSI-
TenapHas pabora
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX padoT
3almmTa UHAUBUAYaIbHBIX
IIPOEKTOB

KonrponsHas pabora
BrinosiHeHue 3a1aHuil Ha JK-
3aMeHe

OK 06. ITposiBIATE Tpak1aHCKO-
NaTPUOTHYECKYIO O3ULHIO, JIe-
MOHCTPUPOBATh OCO3HAHHOE I10-
BEJICHHE Ha OCHOBE TPaAULINOH-
HBIX 00II[€YeI0BEYECKHUX IIEHHO-
CTEM, B TOM YHCIIE C YYETOM rap-
MOHM3AIMN MEKHAIIMOHATIBHBIX U
MEXXPEIUTNO3HBIX OTHOIIECHUH,
IIPUMEHATH CTaHAAPTHI AaHTUKOP-
PYNLMOHHOTO NOBEAECHHUS

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

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

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

TectupoBanue

YeTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas caMOCTOsI-
TenpHas pabora
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3ammTa UHAUBUAYaIbHBIX
MIPOEKTOB

KonTponbnas pabota
BrinosnHenue 3a1aHui Ha JK-
3aMeHe

OK 07. CopneiicTBOBaTh COXpaHe-
HUIO OKpYKaroLIEN Cpelibl, pecyp-
cocOepexeHuI0, MPUMEHSTh 3Ha-
HUS 00 U3MEHEHUHU KJIMMaTa,

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o/c, 2.7

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,

TectupoBanue

YcTHBII onpoc
MaremaTudecKuidi JUKTaHT
NunuBuyansHas camocTos -
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HNPUHIUIBI OEPEXIINBOTO MTPOU3-
BOJICTBA, 3((HEKTUBHO JCHCTBO-
BaTh B YPE3BBIUYANHBIX CUTYAIUIX

4.10

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

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

TesbHas paboTa
IIpencrasnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3amuTa HHAMBUAYAIbHBIX
IIPOEKTOB

KonrtponsHas pabora
BelnonHenue 3aganuil Ha 3K-
3aMeHe

IIK 1.1. KoHTpoab caHuTapHoO-
ro U 300TUTMEHHUYECKOTO CO-
CTOSIHUS OOBEKTOB IKHBOTHO-

BOACTBAa U KOPMOB.

P 1, Temal.1, 1.2, 1.3 II-0/cC
36.01.02 Berepunapus, 1.4.
P 2, Temsr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c 36.01.02 Be-
TepuHapus, 2.7

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

P 5, Temnr 5.1, 5.2, 5.3 1I-
o/c 36.01.02 Berepunapusl,
5.4,55,56

P 6, Temn1 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 [1-o/c 36.01.02

Berepunapus, 6.8

P 7, Temer 7.1, 7.2 Il-o/C
36.01.02 Berepunapus, 7.3,
7.4

VYcrHblii onpoc
WNupuBunyansHas caMOCTOS-
TenbHas pabora
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT

Breimonnenue 3a,I[aHI/II71 Ha d5K-
3aMCHC
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