OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIIET'O OEPA30BAHMS «IIOBOJDKCKHI TOCY JAPCTBEHHBIM
TEXHOJIOTUYECKU YHUBEPCUTET»
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Pabouas mporpamma yueOHOM TUCIUIUIMHEL pa3paboTaHa Ha OCHOBE:

* (¢enepanbHOro rocy1apCTBEHHOr0 00pa30BaTEIBHOIO CTaAHIAPTa CPEIHEro 001Iero o0pazoBaHus
(yrBepaxnénHoro nmpukazoM MunoopHayku Poccun ot 29 nexabps 2014 r. Nel645, ¢ u3smMeHeHusIMHI
U JononHeHusAMHU oT: 29 nexabps 2014 r., 31 mekabps 2015 r., 29 urons 2017 r., 24 centsops, 11
nexabdbps 2020 r., 12 aBrycra 2022 r., 27 nexaOps 2023 1.);

* (enepanbHOro TOCYJapPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAPTa CPEAHEro MpodeccnoHaIbHOTro
oOpazoBanus no crneunanbHoctu 35.02.01 JlecHoe u jeconapkoBO€ XO3SIHCTBO, YTBEPKIAEHHOIO
npuka3oM MunHuctepctBa mnpocsemieHus Poccuiickoit ®@epepaunn ot 27.10.2023  Ne799
(3apeructpupoBano B Munucrepcrse rocturiuu PO ot 01.12.2023 r. Ne76210;

C y4€TOM:

* (¢enepanbHON 00pa30BATEIBLHONW MPOTPAMMON CpeIHETOo 00Iero oopasoBanus (yTBEPKIAEHHON
npuka3zoM MunHCcTepcTBa npocsenieHus PO ot 23.11.2022 Ne 1014);

— MpUMEpHON paboyeil mporpaMMbl 0011€00pa30BaTENbHON NUCHUIUIMHBL «MaTematukay as
npodecCHoHaNBHBIX 00pa30BaTeIbHBIX OpraHu3anuil (yrBepkaéHHOM Ha 3acemanun CoBera 1o
OLICHKE COJIEpaHHWA W KadecTBa MPHUMEPHBIX pPadOYMX MporpamMm oOmEeo0pa3oBaTeIbHOTO U
COIMATILHO-TYMaHUTAPHOTO IUKJIOB CpeIHEero npodeccruonaibHoro obpazosanus, ot 30.11.2022,
npotokoi Nel4).



PazpaboTuunku:

CmupaoBa CHexaHa AHATOJIBEBHA, MpENOJaBaTelb BBICHICH KBATM(PUKAIMOHHONW KaTeTOpUH
Nomkap-Onunckoro arpapHoro kowiemka GI'BOY BO «III'TY»

Peuensent (suympennuii)
H.B. IlaBnoBa, 3aB.y4ue0HO# 4acThI0, IPETO/IaBaTelb BhICIICH KBaIM(PUKAIIMOHHOM KaTeropuu Mormi-
kap-Onunckoro arpapuoro kouiemka @I'bOY BO «III'TY»

Peuensenr (snewnuti)
T.B. I'puropseBa, mpenoiaBaresib BhIcIIel kBanudukamonHoi kareropun [ BIIOY PMD «MPMT»



COJEP)KAHUE

1.

AHHOTALIMA

OBILASI XAPAKTEPUCTUKA YUEBHOU JTUCIHUTIIVHBI
CTPYKTYPA 1 COJEP)KAHUE YUEBHOU JUCLIUIIJIMHBI
YCJIOBUS PEAJIM3ALIMU YUYEBHOU JUCIIATIIVHBI

KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOU JUCIIUTIIVHEI



1. AHHOTAIUA

VYyeOunas nucuuruinHa «MaTemaThKay SBISETCS YaCThbl0 OCHOBHOU MpodeccHoHaNbHON 00-
pa3oBaTeNbHOI MPOrpaMMbI cpeHero nmpodeccnoHanbHoro oopazosanus (xanee — OIIOI CITIO) o
crenpanbHocTH 35.02.01 JlecHoe u mecomapkoBoe XO3SIMCTBO M3ydaeTcs B 0011e00pa30oBaTeIbHOM
ke yaeonoro mana OITOIT CITO Ha 6a3e ocHOBHOTO 00IIero 00pa3oBaHUs C MOTYYCHHEM CPEJl-
Hero oomero oopa3oBanus. [Ipoduias — ecTecTBEHHO-HAYYHBIH.

VYuebHas qucuuiinHa «MaremMaTukay sBISIeTCsl y4eOHBIM MPEIMETOM 0053aTEIbHOM Mpe/I-
MeTHOU obnacTu «MaTtemaTtnka U HHPOpMaTHKa» QeIepaTbHOr0 rOCyIapCTBEHHOTO 00pa30BaTeb-
HOTO cTaHAapTa cpeanero obmiero oobpazopanus (mamee — ®I'OC COO), OTHOCUTCS K YUCITY TPO-
(GWIBHBIX TUCIUIUINH, U3y4aeMbIX B cOOTBeTCcTBUU ¢ TpeboBanusamMu @I'OC COO, Ho 6onee yriryd-
JICHHO ¢ y4eToM mpoduis npodeccnoHanibHOT0 00pa3oBaHusl, 00yCIOBIEHHOTO CEU(PUKON OCBa-
MBAaEMOM CIIELIMATIbHOCTH.

Copep:xanue nmporpaMmMmbl 00111e00pa3oBaTeIbHON JUCIUILTUHBI «MaTteMaTrkay HanpaBlIeHO
Ha JIOCTHKEHHE PE3Yy/IbTAaTOB €€ N3ydeHus B cooTBeTcTBUM ¢ TpeboBanusmMu OPI'OC COO ¢ yuerom
npodeccuonansHoit Hanpasiennoctu GI'OC CIIO.

OcBoenne cozaepkanus yueOHOW TUCIMIUIMHBI «MareMaTrkay 00ecreuyruBaeT JTOCTHKECHUE
CTYJEHTaMH TUTAaHUPYEMBIX PE3YJIbTaTOB 00Y4UEeHUS (JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX )
U pa3BUTHE 00IUX U MPO(HECCHOHATLHBIX KOMIICTCHITHH.

B paMKax U3y4CHHA TUCHUILIIIMHDBL «MaTteMaTuKa npeaAyCMOTPCHO BBINIOJITHCHUC UHANBUY-
QJIHOTO MPOEKTA.
Boinucka u3 yueOHOro 1uiaHa:
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2. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YUYEBHOM
JUCIHUIIVINHBI

2.1. Mecto nucuumuiaabl B ctpykrype OIIOII CITIO:

VYuebnas qucuuruiHa «MareMaThkay u3y4aercs: B 001eo0pa3oBaTeIbHOM IIUKIIE y4eOHOTO
rtana OTTOIT CIIO no criermanbrocT 35.02.01 JIecHOE 1 IECOMapKOBOE XO3SMCTBO SBISETCS yueo-
HBIM IPEMETOM 00513aTeNIbHOM MpeaMeTHOH obnactn «MatemaTtuka u uHbopmarukay OI'OC COO,
OTHOCHUTCS K YUCITY NPO(QUIBHBIX TUCIHUIUINH, U3Y4aeMbIX Ha YrJIyOJIEHHOM YPOBHE C y4ETOM IMpO-
s npodeccuonansHOro 00pazoBaHusi, 00yCIOBICHHOIO crieln(pUKol ocBauBaeMoH criennaibHo-
CTH.

2.2. leapb U NJIaHUPYeMbIe Pe3yJibTAThI 0CBOCHUS IUCIUIJINHDI:

YueOHnas aucuuriinHa «MaTtematruka) OpUeHTHPOBaHA HA CIIEYIOIINE LEH:

*  (dopMUpOBaHHE MPEICTABICHUI O MAaTEMATUKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH, CPE/I-
CTBE MOJCIIMPOBAHUS SIBJICHUHN U MPOIECCOB, 00 UICAX U METOJaX MaTeMaTHKU;

*  Ppa3BUTHE JIOTHUECKOTO MBIILJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUs, alrOpUTMHUYeE-
CKOH KyJbTYpPbl, KpUTUYHOCTH MBIIUICHHSI HA YPOBHE, HEOOXOJMMOM /115 Oy Tytiieit npodeccroHalb-
HOM JIESITENIbHOCTH, JJI MPOJIODKEHHST 00pa30BaHUs K CaMOOOpa30BaHUS;

*  OBJIAJICHUE MAaTEMAaTHYECKUMHU 3HAHUSIMU U YMEHUSAMH, HEOOXOAMMBIMH B ITIOBCETHEBHON
JKU3HU, 711 U3yYEHUS] CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH Ha 6a30BOM YpOBHE M TUCIH-
IUTHH TTPO(heCcCHOHANBHOTO LIUKJIIA, 7S TOJTy4YeHHsI 00pa30BaHus B 00JIaCTAX, HE TpeOyomuX yriayo-
JICHHOM MaTeMaTH4YECKOM IIOATOTOBKH;

*  BOCHHUTaHUE CPEJACTBAMHU MATEMATHUKH KYJIbTYpPbl JUYHOCTH, TOHUMAHHS 3HAYUMOCTH Ma-
TEMaTHKU JJIsl HAYYHO-TE€XHUYECKOT0 MPorpecca, OTHOLICHHS K MaTeMaTHKE KaK K 4aCcTH 00I1eyerno-
BEUYECKOM KYNIbTYphI Yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MaTEMaTHKU, SBOJIOIMEH MaTeMaTu-
YECKUX UJEH.

Oco0oe 3HaueHnEe AUCUMITIINHA UMEET IPU (POPMHUPOBAHUH U PA3BUTHUU 00IIUX U Ipodeccu-
oHaIbHBIX KoMmIeTeHIIUHN B cooTBeTCTBUU ¢ PI'OC CIIO mno cnemuansaoctu 35.02.01 JlecHoe u ne-
COIIapKOBOE XO35KCTBO:

I[lnanupyemsble pe3yabTaTbl 00y4eHH s

O01mue KOMMeTeH- Oomme

501 l[l/lcul/lﬂﬂl/lﬂapﬂble
I (J'II/I‘IHOCTHI)IG " MCTAIIPpCAMETHBIC pC-

MpeaMETHBIE Pe3yIbTaThl O0YUEeHUs
3yJlbTaThl 00y4eHNs) (np pesy y )

OK 01 Beibupate |- TOTOBHOCTh K TpPYJly, OCO3HAHHE-BIAI€Th METOJaMH J10Ka3aTeNIbCTB, allro-
CIOCOOBI PELIeHUs] [IEHHOCTH MAacTepCTBa, TPYAOJIO-pPUTMAMU pPELIeHUs 3ajiad; yMeHne Gopmy-
Bagad npodeccuo- [oue; ITMPOBATh ONPEAEIEHUS, aKCHOMBI U TEO-
HAJIbHOM €ATEb- |- TOTOBHOCTb K AKTUBHOM JEATEIb-PEMBI, IPUMEHAThH UX, IPOBOAUTH JOKa3a-
HOCTH IPUMEHHU-  [HOCTH TEXHOJOTUYECKOW M COLU-TEIbHBIE PACCYKIEHHUS B XOJE PEIICHNUS 3a-
TeIbHO QJIBHOM HalpaBJIEHHOCTH, CIIOCO0-{1ay;
K Pa3JIMYHBIM KOH- [HOCTh HWHUIHUUPOBATH, INIAHHUPO-- YMCTH OIICPHUPOBATE ITOHATUAMMU: CTCIICHD
TCKCTaM BAaTh M CaMOCTOSATCIBHO BBIIIOJJI-[UHCIIA, norapmbM quciia, yMCHUC BBIIIOJI-
HATH TaKYIO JCATCIBbHOCTD, HSATH BEIIHCIICHIE 3HAYEHUH 1 Hp606p330-

- MHTEpeC K pa3IMyHbIM cepaMBaHUs BHIPAXKEHUIN CO CTENIEHSIMM U JIOTa-
MpodeCCHOHATBHON  JIeITeNbHO-prUpMaMu, TpeodpazoBaHust JpOOHO-paly-

CTH, OHAJIBHBIX BLIpa)KeHHfI;
OBJ'Ia,Z[eHI/IC YHUBCPCAJIbHBIMHA- YMCTh OINICPHUPOBATH TOHATUAMU: pallkio-
y‘Ie6HBIMI/I IMO3HaBaTCIbHBIMHHAJIBHBIC, HPPALTUOHAJIBHBIC, ITOKA3aTCIIb-

IMENCTBUSIMU:




a) 0a30BbIC TOTUYECKHUE JICHCTBUS:
- CaMOCTOSITENILHO  (hOPMYITHPO-
BaTh W aKTyaJIM3UPOBATh IPO-
OseMy, paccMaTpHBaTh €€ BCECTO-
[POHHE;

- yCTaHaBJIMBAaTh CYIICCTBECHHBIN
[IPU3HAK WJIM OCHOBAHUS JUIsI CPaB-
HEHHS, KJIacCHPHUKAIMU H 0000-
[IICHMS,

- ONPENETSATH eI JACSITeITbHOCTH,
3aaBaTh MapaMeTPbl U KPUTEPHUU
X JIOCTHUXKCHUS,

- BBIBJISATH 3aKOHOMEPHOCTH U
[IPOTUBOPEYUS] B paccMaTpHBac-
MBIX SIBJICHUSX

- BHOCHTb KOPPCKTHUBBI B JICATCIIb-
HOCTH, OIICHHBATh COOTBETCTBHC
[PE3yJIbTaTOB IEJISIM, OIICHHBATH
PUCKH TIOCJICJICTBUH JIESATEIBHO-
CTH;

- pa3BHBaTh KPEATHBHOE MBIIILIC-
HUE IPH PEIICHUH JKU3HEHHBIX
po0emM
0) 6a30BBIE  HCCIEAOBATEIIBCKUE
IIeCTBUS:

- BIIQJICTh HABBIKAMHU YYeOHO-HC-
CJIeTOBATEIILCKOM 1 MMPOCKTHOM Jie-
SITeTHHOCTH, HaBBIKAMH pa3perie-
HUS Ipo0IieM;

- BBISBJISITH IPUYUHHO-CIIEICTBEH-
HbIE CBSI3U U aKTyaJIU3UpPOBATh 3a-
Tady, BBIIBUTATh TUIIOTE3Y €€ pe-
[IIEHHSI, HAXOAUTh apTyMEHTHI s
ITOKA3aTeIbCTBA CBOMX YTBEPIKIC-
HUH, 3a7aBaTh NapaMeTPbl U KPH-
TEPUH PEIICHUS;

- aHAIM3UPOBATH TIOJyYCHHBIC B
XOJIe peIIeHHs] 3aJaudl  pPe3ylib-
TaThl, KPUTUYECKU OICHUBATh HX|
ITOCTOBEPHOCTh, IPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

-- YMETbh ITEPEHOCUTH 3HAHUS B TI0-
BHABATCIBHYI0 M IPAKTHYCCKYIO
00JTaCTH )KU3HEACATEILHOCTH,

- YMETh UHTEIPUPOBATh 3HAHUSA U3

HbIC, CTEIICHHbIE, JIoTapu(pMUUYECcKHe, TPU-
FOHOMETPUYECKHE YPAaBHEHHS U HEPaBEH-
CTBA, UX CUCTEMBI,

- YMETh OIIEPUPOBATh NOHATHUAMU: (DYHK-
1151, HETIPEpbIBHASL (DYHKIIHSL, TIPOU3BOI-
Hast, IEpBOOOpa3Hasi, ONpeAeICHHBIN HHTE-
rpaJt; yMEeTh HaXOJUTh IIPOU3BOTHBIE JJIe-
MEHTApHBIX (DYHKIIMHA, HCIIONB3YsI CIIPABOY-
HbIE MaTepHalIbl; HCCIEI0BATh B IPOCTEH-
[IUX CIydasx GyHKIUU HA MOHOTOHHOCTD,
HAXOJUTh HAUOOJIbIINE U HAUMEHBIINE
BHaYeHUs (QYHKIMNA; CTPOUTH TpaPUKH
MHOTOWICHOB C UCIIOJI30BAHUEM arIapara
MaTEeMaTH4eCKOT0 aHaIN3a; IPUMEHSTh
[POM3BOAHYIO IIPU PEILICHNUU 3314 Ha JIBU-
PKEHHUE; PelIaTh MPaKTHKO-OPUEHTHPOBAH-
HbIC 3314 HAa HAUOOJIBIINE U HANMEHbB-
1€ 3HAYCHUS, Ha HAXOXK/ICHHUE ITYTH, CKO-
[POCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMU: PALIAO-
HabHAsE GYHKIHS, TIOKa3aTenbHas QyHK-
[1st, CTeneHHas QyHKIus, Jorapudmuye-
ckasi QyHKIMS, TPUTOHOMETPUYECKUE
(byHKIIMHN, 0OpaTHBIe (YHKIIUU; YMEHUE
CTPOUTD TpapUKH U3YICHHBIX (YHKIUH,
MCTIOJIB30BaTh TPaQUKH TP N3YUECHUH
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUT
Baad U3 APyrux y4eOHBIX MPEIMETOB U 3a-
Imay U3 peaslbHOM XKHU3HH; BBIpAXXaTh Gop-
MyJaMH 3aBUCUMOCTH MEX1Y BeTMUMHAMM;
- YMETh pelIaTh TEKCTOBBIE 33/1a4H Pa3HbIX
TUIIOB (B TOM YHCII€ HAa POLIEHTHI, 10JIU U
yacTu, Ha JABMXKEHHE, pabOTy, CTOMMOCTb
TOBAapOB M YCIJIYT, HAJIOTH, 3aJa4M U3 00Ja-
CTH YIIPABJICHUS JIMYHBIMHA U CEMEHHBIMU
(bmHAHCAMM); COCTABIIATH BBIPAKEHMUS,
YpAaBHEHHsI, HEPABEHCTBA U X CHCTEMBI 110
[YCIIOBHIO 3a]1a4H, UCCIIEI0BATh MOTYy4EH-
HOE pEelIeHNe U OIIEHUBATh MPaBaI0No00-
HOCTb Pe3yJbTaToB;

- YMETh OIEPUPOBATH MOHATHSIMU: CpEIHEE
aprQmMeTHIecKoe, MeIrana, HanoobIIee 1
HaMMEHBIIIee 3HAYCHUs, pa3Max, JIucIep-
CHsI, CTaH/IapPTHOE OTKJIOHEHHE YHCIIOBOTO
HaOopa; yMEeTh U3BJIEKATh, HHTEPIPETHUPO-

Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BaTh MH(OpPMAIHIO, TPEICTABICHHYIO B




- BBIIBUTATh HOBBIC UJIEU, MTPEIIa-
raTh OPUTMHAJIbHBIE MOAXOAbl U
[pEIICHUS;
1 CIIOCOOHOCTh UX MCITOJIL30BaHUS
B IT03HABATEIIFHOM M COIMAILHOM]
MpaKTUKE

rabIuIax, Ha AuarpaMmax, rpaukax, or-
[PAKAIOIIYI0 CBOMCTBA pealbHBIX MPOLEC-
COB U SIBJICHUI; PEICTaBIATh HH(POpMa-
[I1I0 C TOMOILBIO TaOJIMI U {UarpaMmm; uc-
CJIeZIOBaTh CTAaTUCTUYECKHE JAHHBIE, B TOM
gKCIIe ¢ IPUMEHEHUEM IpauUecKux MeTo-
ITOB U 3JICKTPOHHBIX CPE/CTB;

- YMETh OIEPUPOBATH MOHATUAMU: CITy4aii-
HBII OIBIT U CIIy4aiiHOe COOBITHE, BEPOST-
HOCTb CIy4aiiHOIO COOBITHSI; YMEHHE BbI-
YHCIISTH BEPOATHOCTH C UCHOIB30BAHUEM
rpau4ecKux METOJIOB; IPUMEHATH QOp-
MYJIbl CJIO’KEHHSI U YMHOKEHHS BEPOSTHO-
cTel, KoOMOMHATOPHBIE (GaKThl U (HOPMYITBI
[IpU PELICHNH 33/1a4; OLICHUBATh BEPOSITHO-
CTH peaIbHbIX COOBITUI; 3HAKOMCTBO CO
CITydaifHBIMU BEJTMYMHAMH;, YMEHHUE TIPUBO-
ITUTH TPUMEPHI POSBICHUS 3aKOHA 00JTh-
X YUCEI B IPUPOIHBIX U OOIMIECTBEHHBIX
STBIICHUSIX

- YMETh OIIEpPUPOBATh MOHATUSAMU: TOUKA,
psiMasi, IJI0OCKOCTb, IPOCTPAHCTBO, ABY-
FpaHHBIN YTroJl, CKPELIMBAIOIUECS MIPSIMBIE,
[apajyIeIbHOCTh U NEPIEHANKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEH, YTOJI MEXTY TIpsi-
MBIMH, YTOJI MEXY IPSIMOH U TUIOCKO-

CTBIO, YTOJI MEX/y TUIOCKOCTSMH, PACCTOS
HUE OT TOYKH /IO THIOCKOCTH, PACCTOSTHHE
MEXy IPSIMBIMU, PACCTOSTHHE MEXTY
[JIOCKOCTSIMH; YMEHHE MCII0JIb30BaTh MPH
[pELLICHUHM 3a]a4 U3y4eHHbIe (DaKThI U TE€O-
[PEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATh
pasMepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;
- YMETh ONIEPUPOBATH TIOHATHSIMHU: MHOTO-
rpaHHUK, CEYCHNE MHOTOTPaHHHUKA, KYO,
napauiesienure], pu3Ma, nupamuaa, Gpu-
rypa ¥ TIOBEPXHOCTh BpAIICHUS, IMITHH/IP,
KOHYC, 1ap, chepa, ceueHus: pUrypsl Bpa-
[IeHUs, IJIOCKOCTb, Kacaromascs chepsl,
[WINHPA, KOHYCA, TUIOMIA/lh TOBEPXHOCTH
MTUpPaMU/Ibl, IPU3MBI, KOHYCa, LWIMHIPA,
rionianb chepsl, 00beM Kyba, mpsMo-
YTOJIBHOTO MapauIeenunesa, MIPaMuIbl,
MPU3MBI, IWINHAPA, KOHyCa, IIapa; yMeHHe
M300pa’kaTh MHOTOTPAHHUKH H TTOBEPXHO-

CTU BpalllCHHUA, UX CCUCHUA OT PYKH, C I10-




MOILIBIO YEPTEXKHBIX HHCTPYMEHTOB U 3JIEK-
TPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE Pac-
[T03HABATh MPABUJIbHBIE MHOTOTPAHHUKH;

- YMETb OIIEPUPOBATh INOHATUAMU: JIBHIKE-
HUE B IPOCTPAHCTBE, OA0OHbIE (GUTYDPHI B
[TPOCTPAHCTBE; UCII0JIb30BaTh OTHOIICHUE
rioniaiel NOBEPXHOCTEN U 0OBEMOB T10-
IMOGHBIX (DUTYp NIPU PELICHUH 3a/1a4;

- YMETb BBIYUCIIATH TEOMETPUUECKUE BEIIH-
MUHBI (IJIMHA, YTOJI, IUI0IIa/b, 00BEM, TLIO-
[11a/1b IOBEPXHOCTH), UCII0JIb3YSl U3YUEH-
Hble (POPMYIIBI U METOABI;

- YMETb OIIEPUPOBATh INOHATUAMU: IPAMO-
YTOJIBHAsI CUCTEMA KOOPAMHAT, KOOPAH-
HATbl TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJSIPHOE IPOU3BEICHUE, YTOJI MEXIY
BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEE-
HUE BEKTOpA HA YUCJIO; HAXOIUTH C ITIOMO-
IbI0 U3YYEHHBIX (POPMYIT KOOPIUHATHI Ce-
[PEIMHBI OTPE3KA, PACCTOSIHUE MEXKIY
BYMsI TOUKaMU;

- YMETh BBIOMPATh MOAXOSAIMUN U3yUeH-
HbI METOJ [UIs PELLIEHUS 3a7auu, pacIo-
BHaBaThb MaTeMaTU4eCKHe (PAKThI U MaTe-
MaTHYECKHE MOJIETU B IPUPOIHBIX U 00-
[1IECTBEHHBIX SBJIEHUSX, B HCKYCCTBE; yMe-
HUE PUBOANTD IPUMEPHI MaTEMaTHUYECKUX
OTKPBITUI POCCUICKON U MUPOBOU Mare-
MaTHYECKON HayKH.

- YMETb OIIEPUPOBATh MNOHATHSAMU: OIIpENIEe-
leHne, akcuoMa, TEOpeMa, CIEACTBHE,
CBOICTBO, IPU3HAK, 10KA3aTEIbCTBO, PAB-
HOCUJIbHBIE (DOPMYITMPOBKU; yMEHHE (Pop-
MyJIHpPOBaTh 0OPaTHOE U MPOTHBOIIOJIOXK-
HOE YTBEPXKACHHE, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, UCII0JIb30BATh METO]] Ma-
TEMaTU4YECKON MHAYKIIUH; TPOBOJUTH J10-
Ka3aTeJIbHbIE PacCyXIE€HUs TP PELICHNN
Basay, OLIEHUBATh JIOTHYECKYIO NTPaBUIIb-
HOCTb PacCyKJIE€HUM;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOXKeE-
CTBO, IIOJIMHOECTBO, OIIEpalliy HaJ MHO-
PKECTBAMM; YMEHHUE HCIIOIb30BaTh TEOPE-
TUKO-MHO>KECTBEHHBIN amnmapart JJjs ornuca-

HUS PCAJIbHBIX IMPOLICCCOB U SIBIICHUI pu




[PEIICHUH 33724, B TOM YHCIIC U3 JPYTUX
y4eOHBIX TIPEIMETOB;

- YMETh ONIEPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIN Tpad), AepeBo, UKL, Tpad Ha
MJI0CKOCTH; YMEHHE 33/1aBaTh U OMKUCHIBAThH
rpadbl pa3nuYHBIMU CLIOCOOAMU; UCTIOJb-
BoBaTh rpadbl IPU pEUICHUH 3a/1a4;

- YMETh CBOOOTHO ONIEPUPOBATH IMOHSTH-
SIMH: COY€TaHue, IEPECTAHOBKA, YHCIIO CO-
METAHMIA, YHCIIO MIEPECTAHOBOK; OMHOM
HproTOHA; yMEHUE TPUMEHATh KOMOMHA-
TOpHBIC (PAKTHI U PACCYKICHUS JIJIS perie-
HUs 3a]1a4;

-YMETh ONEepUPOBATh MOHATUSAMU: HATY-
[pAJIbHOE YUCIIO, IIeJI0€ YUCIIO, OCTATOK 10
MOJTYJIIO, PAllHOHATBHOE YHUCII0, UPPAIHO-
HATHPHOE YHCII0, MHOYKECTBA HATYPAIbHBIX,
[[EJTBIX, PAIIMOHAIBHBIX, JCHCTBUTEIBHBIX
MUCeN; YMEHHE HCTIOb30BaTh MPU3HAKH
TETMMOCTH, HAaUMEHBIINN OOIINHA HEIH-
TeJIb U HaMMEHbIIIee 001Iee KpaTHoe, ajro-
puT™M EBKiMIA pu pelieHuu 3a1a4; 3Ha-
KOMCTBO C Pa3JIMYHBIMU MTO3UIIUOHHBIMU
CUCTEeMaMU CUUCIICHUS;

- YMETh CBOOOJTHO OTIEPUPOBATH IMOHSTH-
STIMH: CTETICHB C IIEJIBIM TTOKa3aTesieM, KO-
[PEHb HATYpaJbHOMN CTENIEHH, CTETICHb C pa-
[MOHATBHBIM ITOKa3aTEeIeM, CTETICHb C JIeH-
CTBUTENIBHBIM (BEIIECTBEHHBIM) TIOKa3aTe-
mem, nmorapudm yucia, CHHYC, KOCUHYC U
TaHTeHC MTPOU3BOJIBLHOTO YHUCIIA;

- YMETh OMEPUPOBATH MOHATUSIMU: TOXKJIE-
CTBO, TOKJIECTBEHHOE ITPe0OpazoBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA ypaBHE-
HUH 1 HEPaBEHCTB, PABHOCHILHOCTD YpaB-
HEHUI, HEPaBESHCTB M CUCTEM, PAIlHOHAIb-
HbIC, UPPAIlMOHATBLHBIC, TIOKa3aTeIIbHEIC,
CTETIeHHBIE, TOTapu(PMUIECKHUE, TPUTOHO-
METpUUYECKHEe YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI; YMEHHE pelllaTh ypaBHEHUS, He-
[PAaBEHCTBA M CUCTEMBI C TIOMOIIIBIO Pa3JIny-
HBIX TIPUEMOB; pelliaTh YpaBHEHMS, Hepa-
BEHCTBA M CHCTEMBI C TTapaMeTPOM; ITPUMeE-
HSTh YPaBHCHUS, HCPABEHCTBA, UX CH-
CTEMBI JJTS PEIICHUST MAaTeMaTHYSCKUX 3a-
Imad ¥ 3a7a4 U3 pa3IudHbIX 00mIacTei
HAYKH U peallbHOM JKU3HH;




-yMeTb CBOOOJTHO OTIEPHPOBATH TOHSATH-
sMU: TpaguK QyHKIUHM, oOpaTHas QyHK-
1151, KOMIIO3ULIUS (PYHKIUH, THHEHHAS
(byHKIMSI, KBaapaTHIHas PyHKIUs, CTe-
NeHHass QYHKIMSA C LEeTIbIM II0Ka3aTeNeM,
TPUTrOHOMETpUUYECKHE QPYHKIMU, OOpaTHbIE
TPUTrOHOMETpUUYECKUE (PYHKIMH, TIOKa3a-
TesbHas U JorapupmMuueckas GyHKINH;
YMEHUE CTPOUTH rpaduku (yHKIUH, BbI-
MOJHATH TpeoOpa3oBanus rpaukoB QyHK-
(i

[YMEHHUE MCIIOJIb30BaTh rpaduku (yHKIUN
U1 U3y4EeHHs! IPOLIECCOB U 3aBUCUMOCTEHN
[IpY PELICHNUH 33134 U3 IPYTUX y4eOHbIX
[IPEMETOB U U3 PeabHOM JKU3HU; BbIpa-
bKaTh (hOpMyJIaMU 3aBUCUMOCTH MEXJy Be-
ITYUHAMM,

[YMEHHE CBOOOHO ONEPUPOBATH MOHATH-
SIMU: 9€THOCTh (DYHKITUH, IEPUOTUIHOCTD
(b yHKIIMHM, OTPAaHUYEHHOCTb (PYHKIIUU, MO-
HOTOHHOCTb (DYHKIIMHU, 3KCTPEMYM (PyHK-
111K, HarOoJIbIlIee M HAUMEHbILIIee 3Have-
HUS QYHKIUU HA TIPOMEXKYTKE; YMEHUE
[IPOBOJIUTH UCCIIeI0BaHUE (DYHKIINH;
[YMEHHUE UCIIOJIb30BaTh CBOMCTBA U I'pa-
buky QyHKUIUN A1 peleHus] ypaBHEHHH,
HEpaBEHCTB U 3371a4 C TapaMeTpaMu; U300-
pa’kaTh Ha KOOPIUHATHON TUIOCKOCTH MHO-
PKECTBA PELIeHNU YpaBHEHUH, HEPABEHCTB
1 X CUCTEM;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATH-
SIMU: TIOCJIEJIOBATEIILHOCTD, apu(MeTHnde-
CKasi IPOrpeccHsi, FTeOMEeTpHUEcKas mpo-
rpeccusi, 06CKOHEUHO yObIBaIOIIAsi Te€OMET-
[prUecKasi MporpeccHsi; YMEHHE 33/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMO-
1610 PEKYPPEHTHBIX GOPMYIT;

- YMETh OIEPUPOBAThH MOHATHIMU: HETpe-
[PBIBHOCTB (DYHKIIMHU, ACUMITOTHI Tpaduka
(byHKLIMY, IepBast U BTOpast IPOU3BOAHAS
(yHKLINHU, TeOMETPUYECKUN U (prU3nUecKuii
CMBICJT IPOM3BOAHOM, IEPBOOOPA3Has,
OTIpeIeICHHBI MHTETPal; yMEHUE HaXO0-
ITUTh aCUMIITOTHI Tpaduka QyHKIUU; yMe-
HUE BEIYUCIIATH IPOU3BOTHBIE CYMMBI,

IMMPONU3BCACHUS, HACTHOI'O U KOMITIO3UIIUH




(byHKLINH, HAXOIUTh ypaBHEHHE KacaTeib-
HOW K rpaduKy (YHKIINH;

[YMEHHUE MCIIOJIB30BaTh MIPOU3BOAHYIO IS
picciieioBaHusl (QYHKIMM, A1 HAXOXKACHUS
HAWTY4IlIero perieHus B IPUKIIaIHbIX, B
TOM YHCJI€ COLIUATBHO-YKOHOMUYECKUX U
(bu3nUecKux 3a1adax, i OlpeaesIeHUs
CKOPOCTH M YCKOPEHHUS; HAXOAUTh ILJI0-

1a 11 1 00BbeMbl (PUTYp ¢ TOMOIIBIO UHTE-
rpajia; IPUBOAUTH IPUMEPHI MaTeMaTHye-
CKOTO MOJICIIMPOBAHUS C TOMOIIBIO T (]-
(hepeHIINaTbHBIX YPABHCHHIA,

- YMETh OIIEPUPOBATH MOHATHIMU: KOM-
[JIEKCHOE YMCII0, CONPSKEHHbIE KOMILIEKC-
HbIE YMCIIa, MOAYJb U apIyMEHT KOMILIEKC-
HOTO yKcia, opMa 3auch KOMIUIEKCHBIX
grices (reoMeTpryIecKasi, TPHrOHOMETpHYe-
CKasi 1 anredpamyeckas); yMeTh IPOU3BO-
IMUTH apudMeTHIecKue NeHCTBUS C KOM-
MJIEKCHBIMH YHCIaMU; IPUBOIUTH TIPH-
MEpbl HCIOIb30BAHNS KOMIICKCHBIX YH-
cel;

- YMETb CBOOOJHO OIIEPUPOBATH TOHATH-
SIMU: cpefiHee apupMeTHYecKoe, Me1aHa,
HarOoJIbIIIee M HAMMEHBIIEE 3HAYCHUS,
pasMax, TUCTepCHsl, CTAaHJAPTHOE OTKIIOHE-
HUE [T OTIMCAHMSI YMCIIOBBIX JaHHBIX;
[YMEHHUE MCCIIEIOBATh CTATUCTHYECKHUE JIaH-
HbIE, B TOM YHCJIe C IPUMEHEHHEeM rpadu-
MECKHX METO/I0B M JIEKTPOHHBIX CPEJICTB;
rpadu4ecky ucciae0BaTh COBMECTHBIE
HaOJII0ICHNUS C TOMOIIIBIO IarpaMM pacce-
MBAHMS U JINHEWHOU PErPECCuu;

- YMETh HAXOJIUTh BEPOSTHOCTH COOBITHH C
MCTIOJTB30BaHUEM I'pa)UIECKUX METOJIOB;
MPUMEHSTH [T PEeIIeHNS 3a7a49 (OPMYITBI
CIIO’KEHUSI 1 YMHO)KEHUST BEPOSITHOCTEH,
(bopMyITy MOHOI BEepOATHOCTH, (popMyTy
bepHymnn, komOUHAaTOPHBIE (PAaKTHI U (Hop-
MYJIbl; OLIEHHBATh BEPOSITHOCTH peaibHBIX
COOBITHII; YMEHHE OIIepPUPOBATH MOHSATH-
SIMU: CITydaifHas BEIMYMHA, pacTpeielicHue
BEPOSTHOCTEH, MATEMaTHUECKOE OXKH/1a-
HUE, TUCTIEPCUS M CTAaHIAPTHOE OTKIIOHE-
HUe cllydaliHOM BeTMYHMHbI, PYHKIIMU pac-

MMPCACIICHUA U IIJIOTHOCTHU PABHOMCPHOTO,




[10KA3aTeIbHOI0 U HOPMAJIBHOTO pacipee-
IIEHHI; YMEHUE HUCIIOJb30BAaTh CBOMCTBA
M3Y4YEHHBIX paclpeaeeHui 1S peLeHUs
3a]1a4; 3HAKOMCTBO C IIOHATUSAMU: 3aKOH
OOJIBLIIMX YKCEell, METO/Ibl BEIOOPOUYHBIX HC-
CIIeI0BaHM; YMEHUE IPUBOJAUTD IIPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEIl B IIPU-
[POJTHBIX M OOIECTBEHHBIX SIBJICHMSIX;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATH-
SIMU: TOYKa, ITpsiMasi, JIOCKOCTh, IPOCTPaH-
CTBO, OTPE30K, JIy4, IUNIOCKUH yIroJl, ABY-
CPAHHBIA YTOJI, TPEXTPAHHBIN YIoJl, Iepe-
CEKaroIMeCs, MapajlleNIbHbIE U CKPEIUBa-
FOLLMECS MPSMBIE, TaPAJUIEIBHOCTD U IIEP-
[EHAVKYISIPHOCTD IPAMBIX U IUIOCKOCTEM,
[YTOJI MEXAY IPAMBIMH, YTOJI MEXAY Ipsi-
MOH M IUIOCKOCTBIO, YTOJI MEXAY IIIIOCKO-
CTSIMU; YMEHUE UCIOJIb30BaTh IpHU pelie-
HUH 33]1a9 U3y4eHHBIE (DAKTHI U TEOPEMBI
MIaHUMETPUH; YMEHUE OLIEHUBATh pas3-
Mepbl 00BEKTOB B OKPY’KAIOILIEM MHPE;
[YMEHHME OIIEPUPOBATH MOHATUSAMHU: MHOIO-
FPaHHUK, CE4EHHE MHOTOTPaHHMKa, I1pa-
BUJIbHBI MHOTOTPaHHMK, IPU3Ma, TUpa-
Muza, GUrypa v NoBEpXHOCTh BPAICHMUS,
[UTUHIP, KOHYC, 1m1ap, cdepa, pa3BepTKa
[TOBEPXHOCTH, CEUYEHUS] KOHYCa U LIUJIUH-
ITpa, mapasuieIbHbIE OCH WJI OCHOBAHUIO,
CEUYEHHE 111apa, INIOCKOCTh, Kacarouasics
cdepsl, IINHAPA, KOHYCa; YMEHHE CTPO-
MTh CEYEHUE MHOTOTpaHHUKA, H300paxarh
MHOTOI'paHHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH
BpAILEHUs, UX CEYEHMsI, B TOM YHUCIIE C MO-
MOILIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE
MIPUMEHSITh CBOMCTBA T€OMETPUUECKHUX (-
Typ, CAMOCTOSATEIBHO (POPMYIUPOBATH
onpezieNieHus: u3ydaeMbIX (pUryp, BbIIBU-
raTh TUIIOTE3BI O CBOMCTBAX U IMPU3HAKAX
reoMeTpru4eckux (puryp, 000CHOBBIBATh
VJIM OIIPOBEPraTh UX; yMEHHE TPOBOAUTH
Kiaccu(uKaluio GUryp 1Mo pazaInuyHbIM
MpU3HAKaM, BBIIOJIHITH HEOOXOIUMBIE J0-
[OJIHUTENBHBIE TTOCTPOEHHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHSATH-
SIMU: TIJT01AAb (PUTYpBI, 00BeM QUTYPHI,
BEJIMYMHA YTJIa, PACCTOSIHUE OT TOYKHU A0

IJIOCKOCTH, PACCTOAHUC MCKAY IMMPSAMBIMH,




[paCCTOSTHUE MEXKY MIOCKOCTSMH, TUIO-
maab chepsl, MIOMAIs TOBEPXHOCTH TH-
[PaMUJIBI, IPU3MBI, KOHYCA, IIMIHH]IPA,
00BeM Ky0a, IpSAMOYTOJIbHOTO HapaJiese-
Mureaa, TUPaMuIbl, TPU3MBL, IWIHHIPA,
KOHYcCa, Il1apa; yMEHUE HaXOAUTh OTHOIIIE-
HHEe 00bEMOB IMOJO00HBIX PUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATH-
SIMU: IBIDKEHHE, TTapaJUIeTIbHBIN IepeHoc,
CUMMETPUS Ha TUIOCKOCTH U B IIPOCTPAH-
CTBE, TOBOPOT, IIpeoOpa3oBaHue mogoous,
o 100HbIe (PUTYPBI; YMEHUE PACIIO3HABATh
[paBHBIE U TI0JJ0OHBIE (PUTYPBI, B TOM YHUCIIE
B [IPUPOJIE, UICKYCCTBE, apXUTEKTypE; yMe-
HUE HCIOJIb30BaTh FT€OMETPUUECKHE OTHO-
[IICHUSI, HAXOJUTh T€OMETPUYECKHE BEIH-
YUHBI (IJTMHA, YToJl, TUI0Mab, 00BeM) Ipu
PEILICHUH 33724 U3 APYTUX YIeOHBIX Mpe-
METOB U U3 pealbHOU KU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSTH-
SIMU: TIPSIMOYTOJIbHASI CHCTEMa KOOPIMUHAT,
BEKTOP, KOOPIAUHATHI TOYKU, KOOPAUHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOPA Ha YHCIIO, PA3JI0KEHHE BEKTOPA 110
0a3uCy, CKaIsIpHOE IPOU3BEIACHHE, BEKTOP-
HOE [TPOU3BEACHUE, YTOJ MEXY BEKTO-
[pPaM1; yMEHHUE UCIIOIB30BaTh BEKTOPHBIN U
KOOPJIMHATHBIN METOJI JIJISl PEIIICHUS T€0-
METPUUYECKUX 3a/a4 U 33/1a4 IPYrux yueo-
HBIX TIPEIMETOB; ONIEPUPOBATH MOHATHIMHU:
MaTpuna 2x2 u 3x3, onpenenuTenab MaT-
[PUIIBI, TEOMETPUUYECKUI CMBICI OTPEIENIU-
TeJIs;

- YMETh MOJICTTUPOBATh PeabHBIE CUTYa-
MU Ha S3BIKE MATEMATUKH, COCTABIISATh
BEIPKCHUS, YPABHCHHSI, HEPABCHCTBA U UX
CUCTEMBI 10 YCIOBHIO 33]]a4H, UCCIIE0-
BaTh TOCTPOCHHBIE MOJIETU C UCIIOJIH30Ba-
HUEM armapaTa anreOpbl, HHTePIPEeTUpo-
BaTh MOJyYEHHBIN PE3yabTaT; CTPOUTH Ma-
TeMaTU4YeCKHe MOJIENU C ITOMOIIIBIO I'e0-
METPHUYECKUX IMOHSATHI U BEJTMYHH, PeIIaTh
CBSI3aHHBIC C HUMH MTPAKTHYCCKHE 33]1a9H;
COCTABIIATH BEPOSITHOCTHYIO MOJICIh U UH-
TEPIPETUPOBATH IMOTYUYSHHBIN PE3yIIbTaT;
[pelIaTh MPUKIATHBIC 3a]a41 CPEICTBAMU
MaTEeMaTHYECKOT0 aHalli3a, B TOM YHUCIIe




COLIMAIbHO-9KOHOMHUYECKOTO U (pr3nye-
CKOI'0 Xapakrepa;

- YMEHHME BBIOMPATh NOIXOSAIINNA METOT
ISl pEIIeHUs 3a/1a4M; [IOHUMaHUE 3Ha4U-
MOCTH MaTEMaTUKU B U3yYE€HUU IIPUPOL-
HBIX U OOIIECTBEHHBIX IIPOLIECCOB U SIBJIE-
HUI; yMEHUE PaCIIO3HABATh IIPOSIBICHUE
BaKOHOB MaTEMaTUKHU B UCKYCCTBE, YMCHUE
[IPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX OT-
KPBITUH POCCUNCKOM U MUPOBOM MaTema-
TUYECKON HAyKH

OK 02 Hcmomb3o-
BaTh COBPEMEHHBIE
Cpe/ICTBa TIOUCKA,
AHaIM3a U UHTEP-
npeTranuu HHPOp-
MaIu, 1 nHpopma-
[IMOHHEIC TEXHOJIO-
THM 1151 BBIIIOJIHE-
HUs 3a1a4 podec-
CHOHAJILHOU Jies-
TENHLHOCTH

B o6macTy IICHHOCTH HAay4HOTO
[TO3HAHHUS

-c(hOPMUPOBAHHOCTH MHPOBO33PE-
HIs, COOTBETCTBYIOILIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 0OIIIECTBEHHON TPAKTHKHU, OCHO-
BAaHHOT'O Ha HAJIOTe KYJIbTYp, CIIO-
COOCTBYIOIIETO OCO3HAHUIO CBOCTO
MecTa B OJIUKYJIBTYPHOM MHPE;

- COBEPILIECHCTBOBAHKE S3BIKOBOM U
UUTATEIbCKOM KYJIbTYPbI KaK Cpeji-
CTBa  B3aUMOJCHCTBHUS  MEXKIY)|
JTFOIBMU M TIO3HAHKSI MUPA;

- OCO3HAaHME LIEHHOCTU Hay4HOH
NeSITeIbHOCTH, TOTOBHOCTH OCY-
[IIECTBIIATH MPOEKTHYIO M UCCIIEIO0-
BaTCIILCKYIO JCATEIBHOCTh WH]IU-

BUAYAJIbHO U B I'PpYIIIIC.

OBJageHue YHUBEPCAIbHBIMU
yaeOHBIMU IO3HaBaTeJIbLHBIMHU
MeCTBUSIMU:

B) paboTa ¢ nHpOpMaIuei:

- BIIQJICTh HABBIKAMHU TIOJTYYCHUS
MHPOPMAIIUK W3 UCTOYHUKOB pa3-
HBIX THUIIOB, CAMOCTOSITEIIEHO OCY-
[IECTBJIATH MTOUCK, aHAJIU3, CHCTe-
MaTH3alMI0 U UHTEPIIPETAINIO UH-
dbopMaluu pazITUYHBIX BUIOB U
(bopM npencTaBIeHHUS;

- CO371aBaTh TEKCTHI B PAa3IMYHBIX
dbopmarax ¢ y4eTOM Ha3HA4YCHHS
MH(pOpMallUK U LENEeBON ayJIuTo-
pun, BBIOMpas  ONTHUMAIBHYIO
(bopMy npencTaBIeHUs U BU3yaIH-

3aIuu;

- YMETh ONEpPUPOBATh MOHATHUSMU: PaLlUO-
HajabHas (YHKIWSA, TOKa3zaTeiabHas (QyHK-
[IMsI, CTEIeHHass (YHKIUA, Jorapupmuye-
ckasg  (YHKIUS, TPUTOHOMETPHYECKUE
(byHkuuu, oOpartHble (YHKIHW; yMEHHE
CTPOUTH 'padMKK N3y4EeHHBIX (DYHKITUH, FC-
MOJIb30BaTh TrpadUKu MPH U3YYEHHH IIPO-
[IECCOB M 3aBUCUMOCTEH, TIPU pEIICHUH 3a-
Imad U3 Ipyrux y4eOHbIX IPEeIMETOB U 3a/1aY|
13 peanbHOM KU3HU; BEIpaXKaTh (OpMylIaMu
BaBUCHUMOCTHU MEX]y BETUYHMHAMU;

- YMETb ONEepUPOBATH MOHATHUSMHU: TOXKIE-
CTBO, TOXKIECCTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypaBHE-
HUIl 1 HEPaBEHCTB, PaBHOCHWJIBHOCTH YpaB-
HEHWIA, HEPABEHCTB M CHCTEM, PallMOHAIIb-
HBIC,

CTCIICHHEBIC, J'IOFapI/I(l)MI/ILICCKI/Ie, TPUTOHO-

MpPpaLMOHAIIbHBIE, IIOKa3aTENbHbIE,
METPUUYECKUE YpPaBHEHMS, HEPABEHCTBA U
CUCTEMBI; YMETh pellaTh ypaBHEHUs, Hepa-
BEHCTBA U CUCTEMBI C IOMOLIBIO PA3JINYHbIX
[IPUEMOB; pelllaTh YPaBHEHHUS, HEPABEHCTBA
M CHCTEMbl C TIapaMETpPOM; MPUMEHSTh
YpaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMBI IS
[peIlIeHNs MaTeMaTUYeCKUX 3a/4ad U 3ajad
13 pa3InYHbIX 00J1acTell HAyKH U peaTbHON
PKU3HH,

- yMeTb CBOOOJIHO ONEpUpOBaTh IMOHATHU-
SIMW: JBUDKEHHE, NapaJuleIbHBbIA NEPEHOC,
CUMMETpHUS Ha IUIOCKOCTH M B MPOCTpaH-
CTBE, TTOBOPOT, IIpeoOpa3zoBaHue MOA00HS,
M0100HbIE (PUTYpBI; YMETh paclo3HaBaTh
[paBHBIE U TI0JI0OHBIE (DUTYPBI, B TOM UHUCIIE
B IIPUPOJIE, UCKYCCTBE, ADXUTEKTYPE; YMETh
MCIIO0JIb30BaTh T€OMETPUUECKHUE OTHOLIE-

HUS, HAXOOAUTHh TCOMETPUYCCKUC BCINYHUHBI




- OOCHUBATb JOCTOBCPHOCTD, JICTH
TUMHOCTh WH(pOpMAIUU, €€ COOT-
BCTCTBUC IMPABOBBIM U MOPAJIbHO-
ATHYECKHUM HOpMaM;

- UCIIOJIB30BaTh CPEICTBA UHQPOP-
MAIIMOHHBIX ¥ KOMMYHHUKAIHOH-
HBIX TEXHOJOTWH B PEIICHHH KO-
THUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHU3alMOHHBIX 33124 C COOJIIO-
NeHneM TpeOOBaHUI APrOHOMUKH,
TEXHHKHA 0€30I1aCHOCTH, TMTHEHBI,
pecypcocOepexeHusi, TPaBOBLIX H
PTHYECKMX HOPM, HOpM HH(pOpMa-
[MOHHOW 0€30IaCHOCTH;

- BJIJICTh HaBBIKAMHU PAcCIiO3HABa-
HUS W 3alUThl HHPOPMAIIUU, WH-
(hopMaIrmoOHHON 0e3omacHoCTH
VTMYHOCTHU

(ITMHA, YTOII, MJI0Maab, 00bEeM) IIPH pellie-
HUW 33724 U3 JAPYTUX Y4eOHBIX MPEIMETOB
1 U3 peaIbHOM KU3HU

OK 03 ITnanupo-
BaTh U PEaTM30BbI-
BaTh COOCTBEHHOE
poQeCcCHOHATbHOE
U JINYHOCTHOE Pa3-
BUTHUE, IPEAIIPUHU-
MaTeIbCKYIO JesI-
TCJIBHOCTD B IIPO-
(heccroHanbHOMN
cdepe, UCIONB30-
BaTh 3HAHUS 1O QU-
HAHCOBOW TPaMoOT-
HOCTH B pa3IMYHBIX
PKU3HEHHBIX CHTYya-
MTUSTX

B obnactu n1yXOBHO-HpaBCTBEH-
HOTO BOCITUTAHMS:

-- c()OPMUPOBAHHOCTH HPABCTBEH-
HOT'O CO3HAHUS, 3TUYECKOTO MOBe-
NICHUS;

- CIIOCOOHOCTbH OLICHMBATh CUTYa-
U0 W [PUHUMATb OCO3HAHHBIC
[pelIeHus, OpPUEHTUPYACH HAa MO-
[PaAIbHO-HPABCTBCHHBIC HOPMBI H
[ICHHOCTH;

- 0CO3HAHME JINYHOTO BKJIa/1a B I10-
CTpOEHHE yCTOMYNBOrO OYAYILETO;
OTBETCTBEHHOE OTHOILEHHE K
CBOMM POAMUTENSIM U (M) APYTHM

qJIeHAM CEMbH, CO3JIaHUI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO MIPUHSTHUS
[ICHHOCTEN ceMeNHO )KU3HHU B CO-
OTBETCTBUM C TPAAUIIMSAMHU HAPO-
imoB Poccuu;

OBnajieHue YHUBEPCAIbHBIMHU pe-
CYJISTUBHBIMU JI€UCTBUSIMU:

a) caMOOpTraHU3aLUs:

- CaMOCTOSITEIILHO OCYIIIECTBIISThH
MMO3HABATEIBHYIO  JCSATEIHHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U
(dbopmyIupoBaTh COOCTBEHHBIEC 3a-
maun B 00pa30BaTEIbHOM JIesATeNb-
HOCTH Y KU3HEHHBIX CUTYaIUX;

- YMETh OIEPUPOBAThH MOHITUSMHU: PAIHO-
HaJbHBIC, HMPPALMOHAJbHBIC, IOKA3aTellb-
HbIE, CTEIICHHBIC, JIOTapHU(PMUYECKUe, TPH-
FOHOMETPHYECKHE YpaBHEHHS M HEpaBeH-
CTBa, HX CUCTEMBI;

- YMETh ONEpPUPOBATh MOHSATHSIMH: MHOTO-
paHHUK, CECYCHHE MHOTOTPaHHUKA, Ky0, ma-
paJuTesNenuIie i, pru3Ma, nmupamMua, Gurypa
M TIOBEPXHOCTHh BpAIEHUS, LWIAHAP, KO-
Hyc, 11ap, cdepa, ceueHus: GpUrypsl Bpaiie-
HUS, IJIOCKOCTh, Kacaromascs chepsl, Lu-
ITMHJIpa, KOHYCa, IUIOIIAJb IMOBEPXHOCTH
MUpaMU/IbI, KOHYCa, LWJIMHJpA,
ruommaab cepsl, 00beM Kyda, IpSIMOYT0JIb-

IIPpU3MHI,

HOTO napajuienenunesaa, MAPAMUBI,
[TPU3MBI, HWIMHAPA, KOHYCA, IIapa; yMEHUE
1M300paXkaTh MHOTOI'PAaHHUKU U MOBEPXHO-
CTH BpAllCHUS, UX CEYEHUsS OT PYKH, C I0-
MOILIBIO YEPTEIKHBIX UHCTPYMEHTOB U JJICK-
TPOHHBIX CPEACTB; YMETh pPACIO3HABATH
CUMMETPHIO B IIPOCTPAHCTBE; YMETH PACIIO-
BHAaBaTh NIPABUJIbHBIE MHOTOIPAHHUKMY;

- YMETh OINEpUPOBAaTh MOHATHUIMH: MPSIMO-
YTOJIbHAs CUCTEMa KOOPAWHAT, KOOPAUHATHI
TOYKHU, BEKTOpP, KOOPJAMHATHI BEKTOpA, CKa-
IISIpHOE NTPOU3BEIAEHUE, YTOI MEXKIY BEKTO-
[paMu, CyMMa BEKTOPOB, IIPOU3BEICHUE BEK-

TOpa Ha YMUCJIO, HAXOAUTh C MTOMOIIbIO U3Y-

"MEHHBIX (OPMYT KOOPAMHATHI CepeIuHbI




- CaMOCTOSITEJILHO  COCTaBIIATH
[UIaH pelIeHus: MpoOJIeMbl ¢ yye-
TOM HMEIOIIUXCSI PECYPCOB, COO-
CTBEHHBIX BO3MOXHOCTEH M Ipel-
[MOYTCHU;

- J1aBaTh OLIEHKY HOBBIM CHUTYa-
L5,

CrI0cOOCTBOBaTh  (HOPMHUPOBAHHIO
1 IIPOSIBJICHUIO IIUPOKOW 3pynIH-
MM B Pa3HBIX OOJACTSAX 3HAHUM,
[MOCTOSTHHO TMOBBIIIATH CBOW 00pa-
30BATEJIbHBIA U KYJBTYPHBIA YpO-
BEHb;

0) CAMOKOHTPOJIb:

MICTI0JIb30BAaTh NMPHEMBI pediiexcuu
U1 OLIEHKHU CHUTYyalluM, BBIOODA]
BEPHOTO PEILICHMS;

- YMETh OIICHHWBATh PHCKH U CBOE-
BPEMEHHO MPHHUMATH PELICHUS 10
X CHIDKEHUIO;

B) SMOLIMOHAJILHBI ~ MHTEIJIEKT,
penonararomuii copMupoBaH-
HOCTb:

BHYTpPEHHEH MOTHMBAlLlUHU, BKJIIOYaA-
FOILICH CTPEMIIEHUE K IOCTUKEHUIO
[IEJTN U YCTIeXY, ONITUMH3M, HHHIIU-
ATHBHOCTH, YMEHHE JI€HICTBOBATH,
MCXOJISI N3 CBOUX BO3MOYKHOCTEH;

- SMIIATHH, BKJIIOYAIONIEH Cr1oco0-
HOCTh MOHHMMAaTh AMOIMOHAIBHOE
COCTOSIHUE PYTUX, YIUTBHIBATH €TO
[IpU OCYIIECTBICHUH KOMMYHHKa-
[[1H, CIIOCOOHOCTh K COYYBCTBHUIO
1 CONIepEeKUBAHUIO;

- COIMAJIBHBIX HABBIKOB, BKIIOYa-
FOIIUX CIOCOOHOCTh BBICTPAaHWBATH
OTHOIIEHHSI C JAPYTHMHU JIIOJIbMH,
3a00TUTHCS, MPOSBIATH UHTEPEC U
pasperatb KOHQIUKTHI

OTPC3Ka, PACCTOSIHUC MCXKIAY ABYMS TOY-
KaMU

OK 04 D¢ dexTuBHO
B3alMOJICHCTBOBATE
1 paboTaTh B KOJI-
IIEKTUBE ¥ KOMaH/IE

TOTOBHOCTh K CaMOpPa3BUTHIO, Ca-
MOCTOSITEIBHOCTH M CaMOOIIPE/Ie-
ITEHUIO;

-OBJIAICHHUEC HABBIKAMU yT—Ie6HO-I/IC-
CJIEIOBATENbCKOM, MPOEKTHON U
COLIMAILHOM JeSITEeIbHOCTH;

- YMETh ONEpUPOBATh MOHATHAMMU: CIIydaii-
HBI ONBIT U CIy4ailHoe cOObITHE, BEpOSIT-
HOCTb CITy4aifHOTO COOBITHUS; YMETh BBIYHC-
ISITh BEPOATHOCTH C MCIOJIb30BAaHUEM Tpa-
(buYecKuX METOJIOB; MPUMEHATH (OPMYIIbI
CIIOKEHHMSI M YMHOMKEHUS BEpOSTHOCTEM,
KOMOWHATOpHbIE (DakThl U (OPMYIBI NpH

[PCIICHUN 3a4a4, OUHCHHUBATbL BCPOATHOCTHU




OBnaneHue YHUBEPCAIbHBIMU
KOMMYHUKAaTUBHBIMU  JICHCTBHU-
SIMMU :

0) COBMeCTHas IeATEeIbHOCTD:

- TIOHUMaTh M UCIIOJIB30BaTh Ipe-
MMYIIECTBA KOMAaH/IHOW ¥ WHIUBH-
TyaJIbHOW paboThI;

- IPUHUMATB LIEJIM COBMECTHOM JIe-
SITeTbHOCTH, OpPraHW30BBIBATH W
KOOPJIMHUPOBATH JICHCTBUS IO €€
ITOCTHOKCHHUIO: COCTABJISATh IUIAH
IEUCTBUM, PACHPEACISATh POJIU C
Y9€TOM MHEHHH YYaCTHUKOB 00-
CY)KJIaTh PE3yJbTaThl COBMECTHOMN
PaboTHI;

- KOOPJIMHUPOBATh U BBIMOJHATH
paboTy B YCIOBHSX PEaILHOTO,
BUPTYaITHbHOTO W KOMOMHHPOBAH-
HOTO B3aHMO/ICHCTBHSI,

- OCYIIECTBIIATH ITO3UTUBHOE CTPa-
TErHYCCKOE MMOBEJICHUE B pa3iiny-
HBIX CUTYAIUsX, MPOSIBIATH TBOP-
YECTBO U BOOOpaKeHUE, OBITh MHH-
[IMATUBHBIM.

OBnajzieHne yHHMBEpPCAIbHBIMU pe-
TYJISTUBHBIMH JICHCTBUSMU:

) NIpUHATHE ce0sl M JPYrux Jro-
ITei:

NPUHUMATh MOTHUBBI W apry-
MEHTBI JIpYTHX IIOJIeH TMpH aHa-

IT3€e pe3ynbTaTOB JI€ATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO
ITPYTHX JIFO/ICH HA OLITHOKY;

- pa3BUBaTh CIOCOOHOCTH TIOHH-
MaTh MUpP C MO3ULIUMK JIPYroro ye-
loBeKa

[peabHBIX COOBITHH; 3HAKOMCTBO CO CITy-
YaTHBIMU BETHUYMHAMU; YMEHHUE TIPUBOIUTH
[IPUMEPHI TPOSBICHUS 3aKOHA OOJBIINX YH-
CeJI B MPUPOAHBIX M OOLIECTBEHHBIX SIBJIE-
HUSX;

- yMeThb CBOOOJHO ONEpUPOBATH IMOHSITH-
SIMH: CTETEHb C IIeJIBIM IOKa3aTeseM, KO-
[PEHb HATYpaJbHOH CTETEHH, CTEIEeHb C pa-
[MOHAIBHBIM ITOKa3aTelIeM, CTENICHb C JICH-
CTBUTENIbHBIM (BEIIECTBEHHBIM) IOKa3are-
iem, jorapudm ymcia, CUHYC, KOCUHYC U
TAHT€HC MPOU3BOJIBHOTO YUCIIA;

- yMeTb CBOOOJHO ONEpUPOBATH IMOHSITH-
stMu: rpaduk GyHKIHH, oOpaTHas GyHKIIHS,
KOMIO3UIMS (DYHKUUN, JHHEWHas (QyHK-
[Us, KBajpaTudyHas (PYHKIHS, CTEIEeHHAs
(YHKIUS C IEJIBIM TOKa3aTesieM, TPUTOHO-
MeTpudeckrue (YHKIHH, 0OpaTHBIE TPHUTO-
HOMETpUYeCcKHe (YHKIMH, TOKa3aTebHas
1 jorapugmuyueckast QyHKIUU; YMETh CTPO-
UTh rpaduku QyHKIUHN, BBITOIHATH TPE0O-
pazoBaHus rpaduKoB HYHKIUH;

- YMETh HCHOJb30BaTh Tpaduku (QyHKIUN
ST U3y4EHUs MIPOLIECCOB U 3aBHCUMOCTEM
MpU pEIIeHUH 3334 U3 OPYTruX y4eOHBIX|
MPEIMETOB U U3 PEajbHON JKU3HM; BBIpa-
bKaTh (hOpMYJTaMU 3aBUCHMOCTH MEXIY Be-
ITIYIHHAMU;

- CBOOOJTHO OIEPUPOBATH MOHATHIMHU: YET-
HOCTh (DYHKIIUU, TIEPUOTUIHOCTH QYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
(yHKLNHU, SKCTpeMyM (QYHKIUHU, HauOOJIb-
[11ee ¥ HauMeHbIIlee 3HaYeHHs (PYHKIUU Ha|
MPOMEKYTKE; YMETh IIPOBOJNTH HCCIIEI0BA-
Hue QYHKIUY;

- YMETh HCIIOJIb30BaTh CBOMCTBA U TpadpuKH
(GyHKIUI 1Sl pellieHus ypaBHEHUM, Hepa-
BEHCTB M 3aJa4 C IapameTrpamu; u3o0pa-
bKaTh Ha KOOPJIAWHATHOW MIOCKOCTH MHOXKe-
CTBa pellleHUH ypaBHEHU, HEPABEHCTB U UX
CHCTEM

OK 05 Ocymects-
IISITh YCTHYIO U
MCEMEHHYIO KOM-
MYHUKAILIMIO Ha TOC-
y1apCTBEHHOM
s1361Ke Poccuiickoi

B 005acTi 3CTETUYECKOTO BOCIIH-
MTaHWUA.

O9CTCTHYECCKOEC OTHOIICHHUE K
MHDPY, BKJIIO4Yass 3SCTCTUKY 6BITa,

- YMETb ONEPUPOBAThH MOHATUSMU: CPEIHEE
apu(pMeTHYEeCKOe, MeInaHa, HanbobIIee U
HauMEHbIlIee 3HAYeHMs, pa3Mmax, IUCIep-
CUsl, CTAHIAPTHOE OTKJIOHEHUE YHUCIOBOIO
HaOopa; yMEeHHE U3BIIEKaTh, UHTEPIPETHPO-

BaTh MH(OpMAIMIO, MPEICTABICHHYIO B




Denepanuu C yue-
TOM OCOOCHHOCTEH
COITMAJIBHOTO U
KYJIbTYpPHOTO KOH-
TEeKCTa

HAay4YHOT'0 ¥ TEXHUYECKOTO TBOpYE-
CTBa, CIIOPTa, TPyAa U OOIIECTBEH-
HBIX OTHOIIICHMIA,

- CIOCOOHOCTH BOCIIPUHUMATH Pa3-
ITUYHBIC BUBI UCKYCCTBA, Tpaau-
M1 ¥ TBOPYECTBO CBOETO U JIPY-
rUX HApoOJIOB, OLIYIIATh AMOIHO-
HaJIbHOE BO3/ICHCTBUE UCKYCCTBA;
- yOEXJIEeHHOCTh B 3HAUYUMOCTH
IS TMYHOCTH M 00IIeCTBa OTeYe-
CTBEHHOT'O U MUPOBOI'O UCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TpaIH-
1M1 1 HAPOJIHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPKCHHIO B
Pa3HBIX BUJAX HMCKYCCTBA, CTPEM-
TIEHUEe TIPOSIBIISITH KayecTBa TBOP-

UEeCKOI TUIHOCTH;

OBnaneHue YHHMBEpCaJIbHbIMU
KOMMYHHKATHBHBIMH  JICHCTBH-
STMA

a) oOIIeHuE:

OCYIIECTBIIATh KOMMYHHKAIUH
BO BCceX cdepax KU3HU;

- pacro3HaBaTh HeBepOaIbHbBIC
CpelIcTBa OOIIEHUS, IIOHHMATh
3BHAYCHHE COIMAJBbHBIX 3HAKOB,

pacrio3HaBaTh MPEINOCHUIKH KOH-
(DIMKTHBIX CHUTyallMd ¥ CMATYATh
KOH(JINKTBI;

- Pa3BepHYTO M JIOTMYHO HM3J1ararh
CBOIO TOUKY 3pEHHs C HCII0JIb30Ba-
HUEM SI3bIKOBBIX CPEJICTB

rabnmuiax, Ha auarpaMmax, rpadukax, ot-
[PaKaIOIIYI0 CBOMCTBA PeaIbHBIX ITPOILIECCOB
1 SIBIICHUIA; TPEACTABIATh MH(OPMAIHIO C
MOMOIIBIO TAOJIHIl U JAUArpaMM; HCCIIENO-
BaTh CTATUCTUYECKUE JTAaHHBIC, B TOM YHCIIE
C TPUMEHEHHEM TIpaUUecKHX METOJOB U
DIIEKTPOHHBIX CPEICTB;

- YMEThb OIEpPUPOBATH MOHATUSAMH: TOYKA,
npsiMasi, IUIOCKOCTh, MPOCTPAHCTBO, IBY-
FpaHHBIN YroJ, CKPEIMBAIOIINECS IPSIMBIE,
MapajyieIbHOCTh U MEPIEHAUKYISIPHOCTD
MPSMBIX M IJIOCKOCTEH, Yrojl MEeXAy Mpsi-
MBIMH, YTOJI MEXTy IPSIMOH U TNIOCKOCTBIO,
[YTOJ MEXIy IUIOCKOCTSIMH, PACCTOSIHUE OT|
TOYKH /IO IUIOCKOCTH, PACCTOSIHUE MEXIY]|
NpPSMBIMH, PAacCTOSHHE MEXKAY IUIOCKO-
CTSIMH;

- YMETh UCIIOJIb30BaTh NPU PEIICHUH 33134
M3ydeHHbIE (PAKTBl M TEOPEMBI TITAHHUMET-
[pPYH; YMEHHE OLICHUBAThH pa3Mepbl 00bEKTOB
OKpYXKaoILIero Mupa

OK 06 IIposBisaTs
rpakIaHCKO-TIATPH-
OTHUYECKYIO TTO3H-
110, IEMOHCTPHUPO-
BaTh OCO3HAHHOE
[MOBEJCHNE Ha OC-
HOBE TPaJAUIIMOH-
HEIX OOlIlleueoBeye-
CKHUX IIEHHOCTEI, B
TOM YHCJIC C YIETOM
rapMOHH3AIIUN
MEKHAIIMOHATbHBIX
1 MEXPETUTHO3HBIX

0THOH.ICHPII>1, ImpuMce-

- OCO3HAaHHE O0YyYarOUIMMHUCS POC-
CHUICKOM TPaXITAHCKOW HWJECHTHY-
HOCTU,

LIeTICHATIPABJICHHOE  Pa3BUTHUE
BHYTPEHHEH TMO3UIMH JUYHOCTHU
Ha OCHOBE JIyXOBHO-HPaBCTBEH-
HBIX LEHHOCTEN HapoaoB Poccuii-
ckoil denepannu, UICTOPUYECKUX U
HAIMOHATBHO-KYJIBTYPHBIX TPaIH-
ui, QopmupoBaHue
3HAYUMBIX

CUCTEMBI
LIEHHOCTHO-CMBICJIO-
BbIX YCTAHOBOK, AHTHUKOPPYILIH-
OHHOI'0O MUPOBO33pPEHHS, IIPABOCO-

- YMETh ONIEPUPOBATH MOHATUSAMHU: TTPSIMO-
[yTOJIbHAsl CUCTEMa KOOPANHAT, KOOPAH-
HAThl TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKJIIPHOE MPOU3BEACHUE, YTOJ MEXKAY
BEKTOPaMHU, CyMMa BEKTOPOB, IIPOU3BEIE-
HHE BEKTOpPA HA YKCJIO; HAXOAUTH C IIOMO-
b0 N3YUYEHHBIX (POPMYII KOOPIUHATHI Ce-
[PEMHBI OTPE3KA, PACCTOSTHUE MEXKITY
IMTBYMSI TOUKaAMH;

-yMeTh BBIOMPATh TOAXOSIINNA U3yUeHHBIN
METOJ JUISl PELICHHs 3a7ja41, PaClIO3HABATh
MaTeMaThueckue pakThl U MaTeMaTH4e-
CKI€ MOJIEJTIH B IIPUPOIHBIX M OOIIIECTBEH-

HBIX ABJICHUAX, B UCKYCCTBEC; YMCHUC NTPpH-




HSATH CTaHJAPThI aH-
TUKOPPYNLIMOHHOIO
[IOBEICHUS

3HAHUS, DKOJIOTMYECKOM  KYJIb-
TYpBI, CIIOCOOHOCTH CTaBUTH LIEIIH
1 CTPOMUTD KU3HEHHBIE IIJIaHbl;

B uyacTu rpakIaHCKOro BOCIUTa-
HYS:

- OCO3HaHME CBOUX KOHCTUTYLH-
OHHBIX IpaB U 00sA3aHHOCTEH, yBa-
PKEHUE 3aKOHA U ITPaBOIIOPSIKA;

- IPUHATHE TPAJAULIMOHHBIX HallM-
OHAJIBHBIX,  OOIIEYEIOBEUECKHX]
TYMaHUCTUYECKUX U JEMOKpaTH-
UEeCKUX IICHHOCTEH

TOTOBHOCTh  NPOTHUBOCTOSITH
MICOJIOTUU SKCTPEMHU3Ma, HalUO-
Haau3Ma, KCeHO(OoOWH, IHUCKpH-
MUHAIIUN IO COLMAIBHBIM, pEeH-
FMO3HBIM, PAacCOBBIM, HAIMOHAJIb-
HBIM TIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
e TeTbHOCTh B MHTEPECaX Tpax-
ITAaHCKOTO OOIIeCTBa, y4acTBOBAThH
B cCaMOyTIpaBJeHUH B 00111e00pa3o-
BaTEIbHON OpraHU3aIuu U JETCKO-
FOHOIIECKMX OpTaHHU3aIUsiX;

- YMEHHUE B3aUMOJICHCTBOBATH C
COITMATBHBIMH UHCTUTYTAaMHU B CO-
OTBETCTBUU C WX (PYHKIUIMU U
Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMaHUTapHOU u
BOJIOHTEPCKOU J€ATEIbHOCTH;
MaTPUOTUYECKOTO BOCTIUTAHUS:

- c(hOPMUPOBAHHOCTh POCCUICKON
Pa’KJaHCKOW UJIEHTUYHOCTH, MaT-
[PUOTH3MA, YBAXKEHUSI K CBOEMY]
HapOJ1y, YyBCTBA OTBETCTBEHHOCTH
repen PoauHom, rop1octy 3a CBOM
Kpaii, cBOI0 PonuHy, CBOM S3BIK U
KYJIbTYpY, IPOLLUIOE U HACTOSILEE
MHOTOHAIIMOHAJIBHOTO HapoJia
Poccuu;

- LICHHOCTHOE OTHOILIEHUE K rocy-
TapCTBEHHBIM CHMBOJIAM, UCTOPH-
YECKOMY M TIPUPOJHOMY Hacie-
M0, TaMSATHUKAM, TPaTUIIUSIM|
HaponoB Poccun, ITOCTHKEHUSIM
Poccun Hayke,

B HCKYCCTBE,

BOJIUTH IPUMEPBI MATEMAaTHUECKUX OTKPBI-
TUI POCCUMCKOM U MUPOBOM MaTeMaTH4e-
CKOW HayKHU.

- YMETh ONEpUPOBATh HMOHATHUAMM: Cllydaii-
HBII ONBIT U CIy4ailHOE COOBITHE, BEPOSIT-
HOCTB CJIy4ailHOrO COOBITHUS; YMETh BBIYHC-
UISITh BEPOATHOCTH C UCIIOJIB30BAaHUEM I'pa-
(brUecKuX METOAOB; MPUMEHATH (POPMYIIBI
CIIO)KEHUS M YMHOXXCHHUSI BEPOSTHOCTEH,
KoMOWHATOpHBIE (DAaKTBl U (HOPMYIBI MPU
[PELLICHUM 3a]a4; OLIEHWBATh BEPOATHOCTHU
[pEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy-
YalHBIMU BETMYMHAMU; YMEHHE IPUBOAUTH
[IpUMEPBI IPOSBICHUS 3aKOHA OOJIBIINX YH-
CeJl B MPUPOAHBIX U OOLIECTBEHHBIX SIBJIE-
HUSX

CIIOPTC, TCXHOJIOTUAX U TPYAC,




- uaeitHas yOe:KIeHHOCTh, TOTOB-
HOCTb K CIIyXeHHI0 U 3amure Ote-
YECTBA, OTBETCTBEHHOCTHh 3a €ro
Cyne0y;

OCBOEHHBIE O00YYaIOUTUMUCT MEXK-
[peIMETHbIE TOHATUS U YHUBEp-
cajbHBbIC ydeOHbIe nehcTBHs (pe-
CyJISATUBHBIC,  I[O3HABaTEJIbHBIC,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTBh MX UCIOJIb30BaHUS
B I03HABATEJIBHOM M COLIMAJIBHOM
[paKTUKE, TOTOBHOCTh K CAMOCTO-
ATEJILHOMY TUIAHUPOBAHUIO U OCY-
[IIECTBJICHUIO Y4E€OHOMN AESITeTHbHO-
CTH, OpraHu3aluu y4eOHOro Co-
TPYJHUYECTBA C Ie1arOTHYECKIUMHU
[PaOOTHUKAMU U CBEPCTHUKAMH, K|
Y9aCTHIO B TOCTPOCHHHM WH]IMBH-
TyaJlbHOW 00pa3oBaTeIbHON Tpa-
CKTOPHU;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-
MCCIIeIOBATENBCKOM, MPOSKTHON U
COLIMATILHOM JESTENIbHOCTH

OK 07 ConeiictBo-
BaTb COXPAHEHUIO
OKpYKaroIeun
cpenbl, pecypcocOe-
[PEKEHUIO, TPUME-
HSTH 3HAHUS 00 U3-
MEHEHHH KJINMAaTa,
MIPUHIUITBI Oepex-
ITMBOTO IMPOU3BOJI-
CTBa, 3 PeKTUBHO
TeiCTBOBATH B UPE3-
BBIYAHBIX CUTYa-
[TUSTX

- HC [IPUHUMATD HCﬁCTBHH, IIPpHUHO-
CSIIME Bpel OKpYKaIoIIeH cpere;

- YMETh POTHO3UPOBATh HEOIAr0-
[IPUSTHBIC YKOJOTHYECKUE TTOCIIE -
CTBHSI TIPEANPUHUMAEMBIX JICH-
CTBHIA, IPEJOTBpAIIATh UX;

- PACIIUPUTH OTBIT JACATEIBHOCTH
DKOJIOTUYECKON HANIPABICHHOCTH;

- pa3palbaThiBaTh IUIAH PEIICHUS
MPOOJIEMBI C yYETOM aHaJIM3a UMe-
FOIUXC MAaTCPHUAJIbHBIX 1 HEMATCH
[PUAIIBHBIX PECYPCOB;

- OCYIIECTBJISITH IIEJICHAIPABIICH-
HBII TIOUCK TIEpEHOCa CPEICTB W
CcriocoOoB JieicTBUA B TIpodeccro-
HAJIBHYIO CPELy;

- YMETh MEPEHOCUTH 3HAHUS B I10-
3HABATEIIBHYI0O W MPAKTHYECKYIO
00JTaCTH )KU3HEACATEILHOCTH,

- IIpeajiaraTb HOBBIE IIPOEKTBHI,
OOCHUBATh HNJACU C IMO3UIIUN HO-
BU3HBI, OPUTHHAIBHOCTH, TPAKTH-

- YMETb ONEpUPOBATH MOHATUAMH: (PYHK-
11151, HETIpepbIBHAS (PYHKIIMS, IPOU3BOAHAS,
repBoOOpasHas, ONpeAeseHHbI HHTEerpa;
[YMETb HaXOAUTh IPOU3BOJAHBIE AIIEMEHTAp-
HBIX (YHKIUH, HCIIOJIB3Ys CIIPABOYHBIE Ma-
TepHaJIbl; UCCIEA0BATh B IPOCTEMILINX CIIy-
yasx (QYHKIUM Ha MOHOTOHHOCTb, HaXo-
ITUTh HanOOJbIINE M HAUMEHbIINE 3Haye-
HUS QYHKIUN; CTPOUTD rpa)uKu MHOTOUJIE-
HOB C HCIIOJIb30BaHHMEM arrapaTa MaTema-
TUYECKOT0 aHaJIW3a; MPUMEHSTh TPOU3BO/I-
HYIO NIPU PELICHUH 3a/1a4 Ha JBUKEHUE; pe-
[1aTh MPAKTUKO-OPUEHTUPOBAHHBIE 33aJa4l
Ha HauOOJbIINE U HAUMEHBIINE 3HAYCHUS,
HA HAXOKJEHHUE MyTH, CKOPOCTH U yCKOpe-
HUS;

- YMETb ONEpPUPOBATh MOHATHAMU: JBUXKE-
HUE B MPOCTPAHCTBE, MOJ00HBIE (PUTYPHI B
[POCTPAHCTBE; HCIIOJIb30BATh OTHOLICHHE
MJI0MIAeH TTOBEPXHOCTEH M OOBEMOB IO-
IMOOHBIX (UTYp MPHU PELICHUH 33]1aY;

UecKoi 3HAYUMOCTH,




- JaBaTb OLIEHKY HOBBIM CHUTYa-| YMETh BBIUUCISATH T€OMETPUUYECKUE BEIHU-
[[MSIM, BHOCUTH KOPPEKTUBBI B ICS-MUHBI (JTTUHA, YTOJ, MO, 00BEM, ILIO0-
TE€TbHOCTh, OLICHUBATh COOTBET-[I[aJb MOBEPXHOCTH), HUCHOJB3YysSd H3yUCH-
CTBHUE PE3yIbTATOB LEJSIM HbIe (OPMYIIBI K METO/IbI




3. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHOM IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bup yueOHoii paboTbl

0O0BeM B yacax

O0bém yuyeOHOM AU CHHUIIIMHBI 312
CymMmapHasi yyeOHasi HATpy3Ka BO B3aMMO/IeiiCTBHH € NpenoaaBaTejieM 274
B TOM YHCJIE:

KOMOWHHUPOBAHHBIC 3aHATHS 140
IIPAKTUYECKUE 3aHATUS 114
KOHTPOJIbHBIE pabOTHI 20
U3 HUX:

OcHOBHOe co/iep:KaHue 218
KOMOMHHMPOBaHHbBIE 3aHATUS 140
PAKTUYECKHUE 3aHSITUS 58
KOHTPOJIbHBIE PAOOTHI 20
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHNE (CONEPKAHUE NTPU- 56
KJIAJTHOTO MOJYJIs1)

KOMOMHHPOBaHHbBIE 3aHATHUS -
MPAKTUYECKHUE 3aHITUS 56
CamocTrosrenpHas padora (c.p.+u.1.) 2
Koncynbranuu 4
IIpomesicymounas ammecmayus 8 popme dK3ameHa 32




3.2. TemaTHyecKkui JIAH U COAe

DsKAHME YUeOHOM JHCIHMILIMHBL «MaTeMaTHKa»

Koabl kxom-
neTeHIni,
¢popmuposa-
HHIO KOTO-
Coaep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHe 3aHATHS, Oobem ya-
HaumeHoBanue pasiesioB 1 TemM PBIX c1OCO0-
caMoCTOsITeJIbHAsl padoTa 00y4aroIIUXCs COB
CTBYeT dJIe-
MEHT y4e0-
HOI1 qucnm-
TJIMHBI
1 2 3 4
Paspea 1. IloBTopenne Kypca marema- 2
THKH OCHOBHOH IIKOJIBI
Tema 1.1 Copaep:xanue y4eOHOr0 MaTepHaJia
Iess u 3axaun MaTeMaTHKHU Npu ocBo- | KomOMHpoBaHHOeE 3aHsATHE 2
CHUH CHICIIMATIBHOCTH 1 | Ba3oBbie 3HaHNS U yMEHUS IO MaTEMATHKE B TPO(ECCHOHATHFHOHN U B TOBCETHEBHOM IEATSIFHOCTH.
Coaep:xanue yueOHOro MaTepuasa
T 12 IIpakTnyeckoe 3ansaTue Ne 1 )
ema 1. -
JleficTBUS HaJl TOJIOXKUTENBHBIMA U OTPULIATEIEHBIMH YHCIIaMH, OOBIKHOBEHHBIMH U IECATHIHBIMA
Yucsia M BbIYMCIeHHsA. BeipaxkeHus u 2
JpOOSMHU.
npeodpa3oBaHus
IIpakTnyeckoe 3ansaTHe Ne 2
i 2 OK-01, OK-
3 | JleficTBusl co cTeneHsMH, (OpPMYJIbl COKPAIIEHHOTO YMHOKEHHSI. ’
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE COJlePKaHue (cofAep:KaHUe MPUKJIATHOTO MOIYJIs) gf{ (?41{'313{
Tema 1.3 IIpakTnueckoe 3anaTue Ne 3 5 05 Oi( 06
T'eomeTpusi HA IIIOCKOCTH 4 Buns! minockux ¢uryp u ux miomaas. [IpakTuko-opueHTHpOBaHHBIE 33]a4 B Kypce T€OMETPHUHU Ha OK-07
IUIOCKOCTH.
Coaep:xanue yueOHOro MaTepuaja
IIpakTnyeckoe 3ansaTHe Ne 4 2
Tema 1.4 P
5 | IIpocThie MPOIEHTHI, pa3HbIe CIOCOOBI UX BhIYHCCHHS. CII0KHBIC POIICHTHI.
IIpoueHTHBIE BHIYMCIEHUS
IIpakTnyeckoe 3aHATHA Ne 5 2
6 | IIpocThie MPOIEHTHI, pa3HbIe CIOCOOBI UX BhIYHCICHHS. CII0KHBIC POIICHTHI.
Conep:xanue yueOHOro MaTepuasa
Tema 1.5
Ipakrnueckoe 3ausitus Ne 6 2
YpaBHeHUs] U HepaBeHCTBA — —
7 | Jluneiinble, KBaJpaTHbIe, APOOHO-IMHEWHbIE YpaBHEHHS U HEPABEHCTBA.
Tema 1.6 Conep:xanue yueOHOro MaTepuasa 5

Cucrembl ypaBHeHnﬁ U HEPABEHCTB

KOMﬁPlHPlpOBaHHLIe 3aHATUSA

* TemMaTHUeCKHH IJIaH COCTABJIEH C YYETOM paboyeil IPOrpaMMbl BOCTIMTAHUS 110 crienuanbHocTi 35.02.01 JlecHoe 1 JIECONapKoBoe X03SHCTBO




3 CriocoObI pemeHus: CUCTEM TUHEHHBIX ypaBHeHUH. [ToHsaTus: MaTpuma 2x2 u 3x3, onpeaennuTenb
MaTpUIIBL.
9 Merton I'aycca. 2
10 CucTeMbl HeNMHEHHbBIX ypaBHeHUH. CHUCTEeMbI HEPABEHCTB. 2
ConepixaHue y4eO0HOI0 MaTepHuaJja
Tema 1.7
. ITpakTuueckoe 3ansaTHe Ne 7. KonTpoabHas padora 2
BxoaHoii KOHTPOJIb
11 Brruncienus u npeoOpa3oBaHys. Y paBHEHHS U HEPaBEHCTBA. [ eoMeTpHst Ha IJIOCKOCTH.
Paspea 2. [IpsiMble M IVIOCKOCTH B IIPO- 18
CTPaHCTBE
CopepixaHue y4eOHOTo MaTepHuaJja
Tema 2.1 Kom0unupoBanHoe 3aHsiTue
OcHOBHBIE TIOHATUSI CTepeoMeTpPHH. [Ipeamer crepeomeTrpun. OCHOBHBIEC TOHATHS (TOUKA, IPSIMast, INIOCKOCTh, MPOCTPaHCTBO). OCHOB- 2
Pacrnosiokenne npsiMbIX M NJI0CKOCTEi 12 Hbl€ aKCHOMBI cTepeoMeTpu. Ilepecekaromuecs, napauiebHble U CKPEIIMBAIOIIUECS MpPSIMBbIE.
[Ipu3HaK 1 cBOMCTBO CKpeIUBAIOMKXCs NPSMbIX. OCHOBHBIE TIPOCTPAHCTBEHHBIE (DUTYPHI.
Coaep:xanue yueOHOro MaTepuasa
KomOuHupoBaHHble 3aHATHS )
T 22 13 [MapannensHble npsiMas U wiockocts. Ompexnenenue. [IpusHak. CBoiicTBa (¢ JOKA3aTENbCTBOM).
ema 2. . TeTpaszp U ero NEeMEHTHI.
IMapannenbHOCTh NPSIMBIX, NPSAMOH H . o 1 Croii I
ILI0CKOCTH, ILIOCKOCTeii 14 apaenbHble ockocTd. Onpenenenue. Ipushak. CpoicTBa (c Z[OKaBaTe?LCTBOM). apaJene- 5
MUIeN U ero 31eMeHTsl. CBONCTBA IPOTHUBOMOIOKHBIX TpaHel U JuaroHanael napauieacnunesa.
IIpakTnueckoe 3ansaTne Ne 8 ) OK-01. OK-
15 [TocTpoenue ceuenuii. Pemenue 3anau. 02, OK-03,
Coaep:xanue yueOHOro MaTepuasa OK-04, OK-
Tema 2.3 KoMOnHupoBaHHOE 3aHsITHE 05, OK-06,
IMepnenANKyJISPHOCTh MPSIMBIX, MpSi- [lepnenaukynsapubsie npsmele. [lapamanensHsle NpsMble, TEPHCHINKYIISPHBIE K IUIOCKOCTH. [IpH- 2 OK-07
N . 3HaK NEePIEHIUKYIIPHOCTH NPSAMOI ¥ IITOCKOCTH. Jloka3arenbeTBo. [lepneHauKynsp 1 HakJIOHHas.
MOH U IJIOCKOCTH, IJIOCKOCTEH 16 N
[epnennukynsapusle miockoctu. IIpu3Hak nepneHIUKYIAPHOCTH ILIOCKOCTEN. JlOoKa3aTenbCTBoO.
PaccTosiHus B mpocTpaHCTBE.
Coaep:xanue yueOHOro MaTepuasa
Tema 2.4 KoM0uHMpOBanHOE 3aHsITHE 5
Teopema o Tpex nepneHANKYJIApax 17 TeopeMa o Tpex nepneHAUKYJsIpax. JlokazaTeabCcTBO. YTOI MEXAY MPSIMON U IUIOCKOCTbIO. YTOJ
MEXJy IUIOCKOCTSIMH.
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (cofep:KaHUue MPUKIATHOTO MOIYJIs1)
IIpakTnyeckoe 3ansaTus Ne 9 2
Tema 2.5 18 AKcHuoMBI cTepeoMeTpui. lleprneH IuKyIIpHOCTb NPSAMOIL U INIOCKOCTH, IAPaJIENbHOCTD JBYX MPsi-
ITapaJuieqbHbIe, NepHEHAUKYJISIPHBIE, MBIX, IEPIICHANKYJIAPHBIX IUIOCKOCTH, IEPICHINKYIIIPHOCTD TNIOCKOCTEH.
CKpeluBaoIuecs nNpsiMbie IIpakTnueckoe 3anaTus Ne 10
AxcuoMsl crepeomMeTpui. [leprneHauKyIapHOCTb NPSMON U IIIOCKOCTH, apalieIbHOCTb JIBYX Mpsi- 2
2

19

MBIX, ICPICHAUKYIIAPHBIX IIIOCKOCTHU, MCPICHAUKYIIAPHOCTH IUIOCKOCTEH.




Tema 2.6

Conep:xanue yueOHOro MaTepuasa

IIpakTnueckoe 3anaTHs Ne 11. KoutposnHas padora

Pemenne 3ana4. IIpsiMbie u m10cKkocTH - 2
B MPOCTPAHCTBE 20 Pacnonmoxenue TPAMEIX U IUIOCKOCTEH B IPOCTPaHCTEE. [eprieHANKYIAPHOCTD U MAPAILICIEHOCTh
MIPAMBIX U I1ocKkocTeil. CKpenmBaroImuecs npsiMble.
Pa3nen 3. KoopanHaThl M BeKTOPHI 16
Tema 3.1 Copaep:xanue y4eOHOT0 MaTepuaJia
JexapToBbI KOOpAMHATHI B MpocTpan- | KomOuHMpoBaHHbIE 3aHATHS 2
crBe. Paccrosinme Mexkay AByMsl TOY- 21 JlekapToBbI KOOPAMHATHI B IpocTpaHcTBe. [IpocTeiinye 3a1a4n B KOOPIMHATAX.
kamu. KoopaunaTsl cepequnsbl oTpe3ka 22 PaccTosiHIe MeX Ty ABYMSI TOUKAMHU, KOOPAMHATHI CEpeIUHBI OTpe3Ka. 2
Copaep:xanue y4eOHOr0 MaTepHaJia
Kom0unupoBanHble 3aHATHS )
Tema 3.2 23 Bexrtops! B mpocTpancTBe. CloXEeHHE U BBIUNTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha YHUCIO.
BekTophl B IpocTpaHcTBe. YI0JI MeKIY Kommanapasie BekTopbl. CKalsipHOE IPOU3BEICHNE BEKTOPOB.
BekTopamu. CKaasipHOe NPOU3BeeHHE PasnoxxeHne BeKTOpa MO TpeM HEKOMIUIAHApHBIM BeKkTopaMm. KoopaumHaTbel BEKTOpPa, CKaJspHOE
BEKTOPOB 24 IIPOM3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY BEKTOPaMH, YTOJlI MEKAY MIPIMON H IIOCKO- 2
CTBIO, YTOJI MEXIY MIOCKOCTSIMH. OK-01, OK-
25 YpaBHEeHHE MIOCKOCTH. | eOMEeTpUUeCK i CMBICI OnpeaenuTens 2x2. 2 02, OK-03,
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE COJIePAKaAHMe (codep:KaHHe NPUKIATHOT0 MOIYJIs) OK-04, OK-
IIpakTuyeckoe 3ansaTue Ne 12 ) 05, OK-06,
Tema 3.3 26 KoopnuHaTHast miockocTs. Beruucienne paccTosiHUM W UIOIaaeil Ha iockocTH. KonnuecTBeH- OK-07
IIpakTHKO-OpHEHTHPOBAHHBIE 3aJa4uH HBIC PacyeThlI.
HA KOOPAMHATHOM INIOCKOCTH IIpakTnueckoe 3ansaTue Ne 13
27 KoopaunaTHast miockocTs. Beruucienne paccTosiHUM W TUIOMIaAeil Ha TIocKocTH. KonmuecTBeH- 2
HBI€ PacyUeTHlI.
Conep:xanue yuedOHOro MaTepuasa
IIpakTuueckoe 3ausTue Ne 14. KourposabHas padora
Tema 3.4 JlexapTOBBI KOOPIMHATHI B IPOCTpaHCTBE. BekTopkl B mpocTpaHcTBe. CI0KEHNE U BRHIUNTAHHUE BEK-
Pemenne 3a1a4. KoopIuHaThl M Bek- TOpPOB. YMHOXEHHE BeKTOpa Ha yuciio. KommiaHapHBIE BEKTOPHI. CKanﬂpHoE: IIPOU3BE/ICHUE BEK- 9
TophI 8 TopoB. Pa3nokeHne BekTopa 1Mo TpeM HEeKOMIUTaHApHBIM BeKTopaM. [IpocTeiinne 3axaun B KOOp-
nuHatax. KoopanHaThl BeKTOpa, pacCTOSHHE MEXIy TOYKaMM, KOOPAMHATHI CEPeAMHBI OTpe3Ka,
CKaJsIpHOE ITPOU3BEACHNE BEKTOPOB B KOOPAUHATAX, YTOJI MY BEKTOPAMH, YTOJI MEXKIY MPSIMOi
1 TUIOCKOCTBIO, YTOJI MEXTy MIOCKOCTSAMH.
Pazgen 4. OcHOBBI TPHUIOHOMETPHH. 48 OK-01, OK-
Tpuronomerpudeckne GQyHKIUH 02, OK-03,
Coaep:xanue yueOHOro MaTepuasa OK-04, OK-
Tema 4.1 Kom0uHnpoBaHHbIC 3aHATHS 5 05,021{0-36,

Pannannas mepa yrna. [1oBopoT Touku BOKpPYT Hadana koopaumHat. OmpeneneHne CuHyca, KOCH-
Hyca, TAHT'€HCA 1 KOTaHICHCA.

29




Tpuronomerpuyeckne (GpyHKIHH MPO-

3HaKu CHHYyCa, KOCHHYCa, TAHT€HCAa M KOTAHT'€HCA 110 YETBEPTSIM. 3aBUCHMOCTb MEXKAY CHHYCOM,

30 2
H3BOJIBHOIO yrJa, yncia. Pagnannas u KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJHOTO M TOTO XK€ yTJIa.
Copaep:xanue y4eOHOr0 MaTepHaJia
Tema 4.2 Acp y P
Kom0uHnpoBaHHbIC 3aHATHS 2
OcHOBHbIE TPUTOHOMETPHYECKHE TOXK-
31 Tpuronomerpuueckne ToxkaecTBa. CHHYC, KOCHHYC, TAHT'€HC M KOTAHT€HC YIJIOB O 1 - 0.
aectBa. @opMy.ibl NPUBeIeHU
32 DOpMyITBI TPUBEICHHSI. 2
ConepixaHue y4eOHOI0 MaTepHuaJja
Kom0uHupoBaHHbIE 3aHATHSA 2
Tema 4.3 33 Cymma 1 pa3sHOCTh ciHycoB. CyMMa M Pa3HOCTh KOCHHYCOB.
CuHyC, KOCHHYC, TAHI€HC CYMMbBI M 34 CuHyc ¥ KOCHHYC IBOWHOTO0 yria. @opMyIisl MOJIOBUHHOTO YTIa. 2
pa3HoOCTH ABYX yrioB. CHHyc U KocH- 35 IIpeoOpa3oBanus CyMMBlI TPUTOHOMETPHUYECKHX (YHKIWH B IPOHW3BEICHHE M IIPOM3BEICHUS B )
HYC ABOIHOro yrua. ®opmy.abl noJjo- CyMMy.
BHHHOIO yria 36 BripakeHne TpUroHoMeTpuuecKix (QyHKIMIT Yepe3 TaHreHC MMOJOBUHHOTO apryMeHTa. 2
IpakTnueckoe 3ansaTue Ne 15 )
37 IIpeo6pa3oBaHus IPOCTEHITNX TPUTOHOMETPHUECKUX BBIPAsKECHHH.
Copaep:xxanue y4eO0HOr0 MaTepuasa
Tema 4.4 Acp y P
. Kom0uHupoBaHHOE 3aHSATHE
@DyHkuuu, ux cpoiicrea. Cnocodbl 3a- = pop— - 2
. OOmnacTp ornpeaeneHus 1 MHOXKECTBO 3HaUeHUH QyHKIHH. YETHOCTD, HEYETHOCTD, MEPUOUIHOCTh
naHust GyHKIui 38 . o
¢yakunit. CriocoOb! 3a1aHus YHKITHIA.
Conep:xanue yueOHOro MaTepuajia
Tema 4.5 Kom0unupoBanHoe 3aHsITHE
Tpuronomerpuyeckue (yHKUUH, HX Ob6mnacTh onpeieIeHUs X MHOXKECTBO 3HAUEHUH TPUTOHOMETpUYeCKUX QyHKIHUN. YETHOCTH, HEUET- 2
cBoiicTBa U rpaduKH 39 HOCTb, IEPUOANYHOCTh TPUTOHOMETpUUeCcKHX (yHKIMH. CBoicTBa 1 rpaduku GYHKIMN Y = COS X,
y=sinX, y=tgXx, y=ctgX.
Conep:xanue yuedOHOro MaTepuasa
IIpakTnyeckoe 3ansaTHe Ne 16 5
Tema 4.6 40 CxaTthe M pacTspKeHue rpaukoB TpuroHomerpuueckux (ynknuii. IIpeobpasoBanne rpaduxon
IIpeo6pazoBanne rpaguKoB TPUIOHO- TPUTOHOMETPUICCKUX (DYHKITHIA.
MeTpUYecKHX (PyHKIMH IIpakTnueckoe 3ansiTue Ne 17
41 Cxathe M pacTsbkeHue rpaukoB TpuroHomerpuueckux Qynkuuit. [IpeobpasoBanue rpaduxon 2
TPUTOHOMETPUUECKHUX (DYHKIIHUH.
Tema 4.7 IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COJIePKAHME (COAePKAHNE NPHKIATHOT0 MOLYJIs)
IIpakTnyeckoe 3ansaTHe Ne 18 2
Onucanne NPOM3BOACTBEHHBIX IPO- = —
42 | Vcnonp30BaHue CBOICTB TPUTOHOMETPHUIECKUX (DYHKIMH B Tpo(eCcCHOHANBHBIX 3a/1a9aX.
LIeCCOB ¢ MOMOIILI0 IpaguKoB (yHK-
. IIpakTnyeckoe 3ansaTHe Ne 19 5
i - =
43 | Vcnonp30BaHue CBOCTB TPUTOHOMETPHUECKUX (DYHKIHH B TPO(ECCHOHATBHBIX 3a/1a4ax.
Tema 4.8 Copaep:xxanue y4eOHOr0 MaTepHaJia
OopartHble TpuroHomerpuyeckue | KomOunnposannoe 3ansrue 2

GyHKIIMHU

44 | Ob6patHble TpuroHOMeTpuUeckne GpyHKIuu. X cBOHCTBa U TpaduKH.




Conep:xanue yueOHOro MaTepuaja

Kom0uHupoBaHHBIC 3aHATHS 2
45 YpaBHeHHeE COS X = a.
46 YpaBHEHHE sin X = a. 2
Tema 4.9 47 VYpaBHeHHe tg X = a. 2
TpuronomerpuyecKkue YypaBHEHHS H 48 YpaBHeHue ctg x = a. 2
HEePaBeHCTBa IpakTuyeckoe 3anaTue Ne 20
49 Pemtenne TpUroHOMETpUYECKHX YPAaBHEHUI OCHOBHBIX TUIIOB: MIPOCTEHIIINE TPUTOHOMETPUUIECKHE 2
ypaBHEHHUS, CBOJSIIUECS K KBaIPAaTHBIM, pellIaeMble Pa3lo)KeHHEM Ha MHOKUTEIH, OHOPOTHEIE.
IIpakTnueckoe 3anaTne Ne 21 ’
50 | IIpocTelimue TPUTOHOMETPHUUECKUE HEPABEHCTBA.
Tema 4.10 Conep:xanue yueOHOro MaTepuaja
Cucremsl Tpuronomerpudeckux ypas- | IIpakruuyeckoe 3ansaTue Ne 22 2
HEHUH 51 | CucTeMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YpaBHEHUIN.
Coaep:xanue yueOHOro MaTepuasa
Tema 4.11 Acp Y P
Ipakrnueckoe 3ansaTue Ne 23. KourposabHas padora
Pemienne 3a1a4. OCHOBbI TPUTOHOMET- = v 2
[Ipeobpa3oBaHue TPUTOHOMETPUICCKUX BBIpOKCHHH. PelieHrne TpUrOHOMETPUIECKUX YpaBHCHUN
puu. Tpuronomerpuuyeckne GyHKIUH 52 N .
1 HCPABCHCTB B TOM YHUCJIE C UCIIOJIB30BaAHUEM CBOUCTB (byHKHI/II/I
Pasgea 5. KommiekcHbIe YHuCIa 9
Conep:xanue yueOHOro MaTepuasa
KomOuHupoBaHHble 3aHATHS
Tema 5.1 P 2
TToHsAiTHE KOMIUIEKCHOT'O 4YHCIIa. COHpH)KeHHLIe KOMINIJIEKCHBIE YHCJia, MOJAYJb U apryMCHT KOM-
KoMmnuiekcHble yncia 53 .
IVICKCHOI'O 4YHCJia. ApI/I(bMeTI/I‘-IeCKI/Ie JACHUCTBUS C KOMIIJICKCHBIMU YU CJIAMHU. OK-01. OK-
54 dopma 3aMmucu KOMIJIEKCHOTO Yrciia (TeoMeTpudecKasi, TPUTOHOMETpUIecKasl, aaredpandeckas). 2 02, OK-03,
Conep:xanue yuedOHOro MaTepuasa OK-04, OK-
IIpakTuyeckoe 3ansaTue Ne 24 2 05, OK-06,
Tema 5.2 55 | BrinosHeHre pacyeToB ¢ MOMOUIBI0 KOMIUIEKCHBIX YUCET. OK-07
IIpakTnyeckoe 3anaTue Ne 25
IIpumMeHeHNe KOMILJIEKCHBIX YHCeJI 2
56 | [Ipumeps! HCnoIb30BaHMsI KOMIJIEKCHBIX YHCETL.
IIpakTnueckoe 3ansaTue Ne 26 |
57 | [Ipumeps! HcnoIb30BaHMsI KOMIJIEKCHBIX YHCETL.
KoncyabTanun 2
IIpomeskyTouHasi aTTecTALUS 16
Pa3znean 6. IlpousBonnasi pyHKIuM, ee
26 OK-01, OK-
NpHUMEHEHHE 02, OK-03
Conep:kaHue y4e0HOro MaTepuasia ) p
Tema 6.1 Acp y P 2 OK-04, OK-

Kom0uHnpoBaHHbIe 3aHATHS




IlonsiTne mpousBogHoH. DopMyabl
npasuia fuddepeHunpoBaHus

OmnpeperneHne 9ICI0BO OCIEI0BATENFHOCTH U CIIOCOOH! ee 3ananusi. CBOHCTBA YHCIOBBIX MOCTE-
noBatensHOCTeH. Omnpenenenue npeaena NoCciIeJ0BaTeIbHOCTH. BrIUNCIeHIEe IPeIeioB moCe1o-
58 BatenbHOcTel. [Ipenen Gpynkunn Ha 6eckoneunoctH. Ilpenen pynkuuu B Touke. [Ipupamienue ap-
rymenTa. [Ipupamenue ¢pyHkuuu. 3agaqu, NpUBOJSIINE K TIOHATHIO IPOU3BOJHOM. OnpeneneHne
MIPOU3BOJHON. AITOPUTM OTBICKaHMS IPOU3BOJHOM.

Tema 6.2
IIpousBoaHbIe CyMMBbI, Pa3HOCTH NPO-
H3BeIeHHs], YACTHOTO

Copnep:xkanue y4eOHOr0 MaTepuaJa

Kom0unupoBanHoe 3aHsiTue

59 Dopmynsl gudepernuposanust. Ipasuna audepeHpoBaHus.

Tema 6.3
IIpousBoaHbIC TPHIOHOMETPHYECKHX
¢pynxumii. IIpousBomHast  CJI0XKHOM
pyHKIHH

Conep:xanue yueOHOro MaTepuasa

Kom0unupoBanHble 3aHATHS

Omnpenenenne crioxxHor ¢yHkmmu. [IpowsBogHas TpuroHoMmerpudecknx ¢yHkuuii. [IponsBognas

60 CIIO)KHOW (DyHKIINH.

Tema 6.4
IloHsiTHE 0 HEeNPepBIBHOCTU (PYHKUMH.
MeTon MHTEPBAJIOB

Coaep:xanue yueOHOro MaTepuasa

KomOuHupoBanHoe 3aHsiTue

[NonsiTre HenpepbiBHOI (yHKIMH. CBOlicTBa HeNpepbIBHOM (yHKIMH. CBS3b MEX/1y HEIIPEPHIBHO-
61 CTBIO M AU PEePEeHIUPYEMOCTHIO QYHKIIMU B TOUKE. AITOPUTM PEIICHHs] HEPABEHCTB METOI0M HH-
TEPBAJIOB.

Tema 6.5
I'eomerpuueckui u  usnyeckui
CMBICJI IIPOM3BOJIHOM

Conep:xanue yueOHOro MaTepuasa

KomOuHupoBanHoe 3aHsiTue

I'eomeTpruecKknii CMBICI TPOM3BOAHON (DYHKIIMH — YIIIOBOU KO3()(DULMEHT KacaTebHOM K TpaduKy
62 (GyHKIMK B TOUKe. YpaBHEHHE KacaTeJdbHOU K rpaduKy QpyHKIMU. AITOPUTM COCTABJICHUS ypaB-
HEHUs KacaTeIbHOH K rpaduky QyHKIun y=f(X).

Tema 6.6
Pu3nyeckuii CMBICJ IPOU3BOJAHON B
npogeccHoOHANIBHBIX 3a1a4ax

Conep:xanue yuedOHOro MaTepuaja

IIpakTnyeckoe 3ansaTHe Ne 27

dm3nyeckuit (MeXﬁHH‘IeCKHﬁ) CMBICJI HpOHSBOI[HOﬁ — MIHOBCHHAas CKOpOCTb B MOMCHT BPEMCHU t:

63 | y=5).

Tema 6.7
MonotonHocts GpyHkuuu. Touku 3ke-
TpemMyMma

Copep:xanue yueO0HOro MaTepuaja

KomO0unupoBanHble 3aHATHA

Bospacranue u yObiBaHHe (yHKIINH, COOTBETCTBUE BO3pacTaHUs U yObIBaHHS (PYHKIINY 3HAKY ITPO-
n3BOAHOMU. IloHATHE MPOU3BOJHON BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAaKa BTOPOM IIPOU3BOJHOM

64
BBIITYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajaud Ha MakCUMyM M MHUHUMYyM. [loHsTHe
ACHMIITOTHI, CIIOCOOBI MX OIIPEIeTICHUSL.

65 AJNTOpUTM HccIe0oBaHuUs (YHKINHU U TOCTPOSHHS €€ rpadika ¢ IIOMOIIBIO ITPOU3BOAHOM. J[pobHO-

TUHEHHas QyHKIH.

Tema 6.8
Hccnenoanue GpyHKumii 1 NocTpoeHue
rpadpukoB

Conep:xanue yueOHOro MaTepuaja

KOMﬁPlHPlpOBaHHOC 3aHATHE

66 HccnenoBanre GpyHKIMN Ha MOHOTOHHOCTD M ITOCTPOEHHE TPa(UKOB.

Tema 6.9

Coaep:xanue yueOHOro MaTepuasa

Kom0unnpoBanHoe 3ansiTne

05, OK-06,
OK-07




HauGonblee 1 HAaMMeHbIIee 3HAYCHNUS
dyHkumuu

Haxoxnenne HanOONBIIET0 W HANMEHBIIETO 3HAYCHUH (PYHKINHA, ITOCTpOeHHE TpauKOB MHOTO-

67 WICHOB C MCIIOJIBb30BAHUCM allllapaTta MaTEMAaTUICCKOT'O aHaIn3a.

Tema 6.10

IIpodeccuonanbLHO-OPHEHTHPOBAHHOE co/iep:kaHue (Coiep:KaHNe NPUKJIATHOTO MOAYJIsT)

IIpakTnyeckoe 3anaTue Ne 28 2
HaxoxneHue ONTHMAJIBHOIO pe3yJib-
N 68 | Haumenblree u HanOoubIIee 3HaUCHUE (QYHKIINH.
TaTa ¢ IOMOUILIO NPOU3BOJHOI B MPaK-
IIpakTnueckoe 3ansaTue Ne 29
THYECKHX 3aJauyax 2
69 | Haumenbniee u HanOoubIIee 3HaUCHUE (QYHKIINH.
CopepixaHue y4eOHOr0 MaTepHaJja
Tema 6.11 Acp y P
IIpakTnueckoe 3ausaTue Ne 30. KonrpoJsbHasi pagora
Pemenne 3agay. IlpousBoaHast (pyHK- = = 2
@opmynel u npaswia auddepernuposanus. ViceaenoBanne (GyHKIHNA ¢ TOMOIIBIO TPOU3BOAHOM.
1M, ee IPUMEHCHHUE 70
Haubomnpimee 1 HanMeHbIIIee 3HAYCHUS () YHKITHH.
Pasnes 7. MHOrOrpaHHHKH M Tejla Bpa- 18
LIEeHHSA
Copaep:xxanue y4eOHOr0 MaTepnaJia
Tema 7.1 ACp Y P
KomOuHupoBanHoe 3aHsiTue
Bepuinnbl, pedpa, rpaHd MHOIOrpPaH- 2
71 ITonarue MHOTOrpaHHMKaA. Ero 351eMeHTHI: BepIMHEL, pedpa, rpanu. [{uaronans. Ceuenue. Brimyk-
HHKA
JIBIC Y HEBBINYKJIBIEC MHOT'OTPAaHHUKU.
JKaHHe y4eOHOro MaTepua
Tema 7.2 Conep:xanue yueOHOro MaTepuasa
KomOuHupoBanHble 3aHATHS
I[Ipu3ma, ee cocraBisiiolue, ceveHHe. 2
[onstre npusmel. Ee ocHoBanms u OokoBble TpaHu. Beicota mpusmbl. [IpsiMas ¥ HakiIoHHAS
IIpsimasi M NpaBUJIbHAS NPU3MBI 72
npusma. [IpaBunbHas nmpusma. Ee ceuenne.
Copaep:xxanue y4eO0HOro MaTepraJia
Tema 7.3 K A 6" Y P
OMOMHHMPOBAHHOE 3aHATHS
Mapannenenunen, kyd. Ceuenune kyoa, P — 2 OK-01, OK-
[Tapannenenunen, cBOWCTBA MPSIMOYTOJILHOTO Napajuienenunena, kyd. Ceuenue Kyba, mapasiene- 02. OK-03
napaJuiejiennmnena 73 ’ ’
nunena. OK-04, OK-
Tema 7.4 Copaep:xanue y4eOHOr0 MaTepraJia 05, OK-06,
IMupamupaa, ee cocrapisiomue, cede- | KomGunupoBannoe 3ansiTne 2 OK-07
Hue. llpaBuibHasi nupamMuaa. YceyeH- 74 | IMupamuna u ee anementsl. Ceuenne nupamuasl. [IpaBuibHas nupamuja. Y ceueHHas NUpaMua.
Tema 7.5 Copaep:xanue y4eOHOr0 MaTepraJa
BoxoBass u mojHaa mnoBepxHocTh | KomOnHupoBanHoe 3aHsATHE 2
NPHU3MbI, IHPAMH/IbI 75 | [Tomanas 60KOBOM M MOJIHOM MOBEPXHOCTH NMPHU3MBI, MHPAMUIBIL.
Conepxanue y4e0HOT0 MaTepHaJja
Tema 7.6 Acp y P
KomO0unupoBannoe 3ansitue
CuMmmeTpus B KyOe, napajjenenumnese, > 2
CuMMeTpHsl OTHOCHUTEIIBHO TOYKH, NMPSMOM, miockocTH. CuMMeTrpusi B KyOe, nmapajuiesenurese,
npusMe, NnupamMuae 76
pU3Me, THPaMHUJIe.
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/IepPKaHMe (codep:KaHHe NPUKIATHOT0 MOIYJIs)
Tema 7.7 IIpakTnyeckoe 3ansaTHe Ne 31 2
IIpumepsl cumMeTpuii B npodeccun 77 | CumMMeTpust B IPUPOJE, apXUTEKTYpe, TEXHHKE, B OBITY.
Ipakruueckoe 3ansitue Ne 32 2




78 | CumMMeTpHst B IPUPOE, apXUTEKTYpe, TEXHHKE, B OBITY.

Tema 7.8 Copaep:xanue y4eOHOr0 MaTepHaJia

IpaBuibHble MHOrorpanHuku, ux | IIpakruueckoe 3anstue Ne 33

cBoOiicTBa 79 | IonsTHe MpaBMWILHOTO MHOTOTpaHHKUKA. CBOICTBA MIPAaBMIILHBIX MHOTOTPDAHHHKOB.
ConepixaHue y4eO0HOI0 MaTepHuaJja

Tema 7.9 ACp Y P

Huaunap, ero cocraBiasiiomue. Ceve-

Kom0unupoBaHHoe 3aHsITHE

]_II/IJ'II/IHJJp U ero saeMenThl. CeueHue OujInHApa (napannem,ﬂoe OCHOBAaHHUIO U OCI/I). Pa3BepTKa ou-

HHe NHJINHAPA 80 P~

Tema 7.10 Kom0uHnpoBaHHoOe 3aHAITHE

Konyc, ero cocrapisiiomue. Cedenne 21 Konyc u ero snementsl. CeueHne KoHyca (IapajuleIbHOE OCHOBAHHIO M MPOXOSIIEE Yepe3 Bep-
KOHycCa IIMHY), KOHUYECKHE cedeHus. Pa3BepTka KoHyca.

Tema 7.11 Conep:xanue yueOHOro MaTepuasa

Yceuennnlii konyc. Ceyenue ycedeH-
HOI'0 KOHYCa

KomOuHupoBanHoe 3aHsiTue

82 | VYceuennsiit konyc. Ero oopasyrommas u BeicoTa. CedueHHEe YCeUeHHOTO KOHYCa.

Tema 7.12
Ilap u cepa, UX ceyeHUs

Coaep:xanue yueOHOro MaTepuasa

Kom0OuHupoBanHoe 3aHsiTue

83 | Ilap u chepa. B3aumuoe pacnosnoxxenue cdepsl 1 mwiockoctd. CedeHue mapa, chepsl

Tema 7.13
IlonsiTue 00 00beme Teaa. OTHoOLIEHHE
00HEMOB MOJO0OHLIX TeJI

Conep:xanue yueOHOro MaTepuasa

Kom0unupoBanHoe 3aHsiTue

[onsarue 06 odveme Tema. OOBeM Kyba U MPSIMOYTOIBHOTO Hapaivienenuieaa. O0beM MpU3MbI U
84 mumHApa. OTHOIIEHHEe 00BeMOB TTIOAOOHBIX Tel. ['eoMeTpHiIecKuid CMBICI OMIPEeTUTENs 3-TO M0-
psaka.

Tema 7.14
O0beMBbI M IUIOINAJM NOBEPXHOCTEN
Tell

Coaep:xanue yueOHOro MaTepuasa

KomOunupoBanHoe 3aHsiTue

85 | O0wembl upamMusl 1 koHyca. O0beM mapa. [lmomany moBepXHOCTEH Tedl.

Tema 7.15
KoMOuHAaIIUM MHOTOrpaHHMKOB U TeJ
BpaLIleHUsI

Conep:xanue yueOHOro MaTepuasa

IIpakTnyeckoe 3anaTHe Ne 34

86 | KoMmOuHaIMi reoMeTpUYECKHX Tell.

Coaep:xanue yueOHOro MaTepuasa

IpakTnueckoe 3ansaTue Ne 35

Tema 7.16 Hcnonb3oBanne KOMOMHAIIMNM MHOTOTPAHHUKOB M T€J BPAICHHsI B MPAKTUKO-OPUEHTUPOBAHHBIX
T'eomeTpuyeckue KOMOMHAIIUM  HA 87 3aja4ax.
NpaKTHKe IIpakTnyeckoe 3ansaTHe Ne 36
Hcnonp3oBaHne KOMOWHAIMI MHOTOTPAHHUKOB M TEJI BPALICHUS B MPAKTHKO-OPUCHTHPOBAHHBIX
88 3aadax.
Tema 7.17 Conep:xanue yuedOHOro MaTepuaja

Pemenue 3agay. MHOTOrpaHHHKHM H
TeJia BpalleHusl

IpakTnueckoe 3ausTue Ne 37. KourposabHas padora

89 OO6BeMBI ¥ TUIOIAAN TOBEPXHOCTH MHOTOTPAHHIKOB U TEJ BPAIlCHHSL.




Pa3nen 8. [lepBoodpa3znas pynkuuu, ee

14
NpUMEHeHHe
ConeprkaHue y4eGHOT0 MaTepHaja
Tema 8.1 Kom0uHnpoBaHHoe 3aHsTHE
MepBoopasnast dynkuun. Ipasuia 3agada 0 BOCCTAHOBICHUH 3aKOHA JIBIKCHHUS 110 I/I3B€CTI:IIOI7'I ckopoctu. [ToHsiTHEe HHTErpUPOBaHMUS. b
HAXOHICHHS! EPROOGPAIHBIX 90 O3HakoMIIEHHUE C TOHATHEM MHTErpasia 1 nepBo0oOpazHON s (byHKHI/‘I‘I/I y=f(x). Pe:meﬂne 3aja4 Ha
CBSI3b IIEPBOOOPA3HOM 1 €€ MPOU3BOAHOMN, BBIYNCIICHHE TIEPBOOOPpa3HOit it nanHO# GpyHKunu. Tao-
nna Gopmylt Uit HaX0XIeHUs epBooOpa3HbIX. V3ydeHue npaBuia BEIYUCICHUS TIEPBOOOPA3HOI.
ConeprkaHue y4e0HOT0 MaTepHaJja
Tema 8.2 KomMOMHUPOBAHHOE 3aHATHE
IMnomans KpuBoIMHeliHOH Tpamenumu. 3agaun, IPUBOAAIINE K HOHITHIO OIPEICIICHHOTO HHTETPaia — O BBIYHACICHUH TUTONAIN KPHBOJIHU- 2
®opmyna Heorona — Jleiionuma 91 HEWHOH Tpanenuy, o epemerneHnn Touku. [lonsTre onpenenéHHoro nuTerpana. ['eomerpuueckuit OK-01, OK-
U PU3MIECKHUI CMBICI ONPeNeIeHHOro uaTerpana. ®opmyna Herotona— JlelOHuUIA. 02, OK-03,
Tema 8.3 Copep:kanue y4eOHOro MaTepuaa ?)I;_(gK%?
Heonpenesnennnlii W onpegesennsiii | KomGuHupoBanHoe 3ansTue 2 O K- 0_7 ’
HHTErpaJbl 92 | [TonsTHE HEONPEAEIEHHOTO HHTETpaIa.
Tema 8.4 Copaep:xaHue y4eOHOr0 MaTepHaJia
IonsiTue 006 ompenejennoM uHTerpasie | KomonHupopanHoe 3aHsTue 2
KaK ILJIOIaAd KPUBOJIMHEHHON Tpame- 93 | I'eoMeTpHYECKHI CMBICIT OIIPENEIEHHOTO HHTETPaa.
IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (CoiepKaHNe NPHUKJIATHOT0 MOAYJIsI)
Tema 8.5 IIpakTnueckoe 3ansaTue Ne 38 2
ONpee/eHHbIH HETErPA B KHIHH 94 | I'eomeTprueckuii cMbIca onpenaeneHHoro uarerpana. ®opmyna HeiotoHa - JleiiGHuna.
IIpakTnyeckoe 3ansaTHe Ne 39 5
95 | Pemenve 3a1au Ha IpUMEHEHNE UHTETPaAA sl BEIMUCICHHUS QU3MUECKUX BEJIMUMH M TUIONIAJICH.
Tema 8.6 Copaep:xanue y4eOHOr0 MaTepraJia
Pemenne 3amau. IlepBoodpa3unas | IlpakTnyeckoe 3anaTHe Ne 40. KonTpoanHas padora 2
(byHKIMH, ee MPUMEHEHHE 96 | IepBooOpaznas ¢pynkuun. [IpaBnina HaxoxxaeHust nepBooOpasHbIX. Ee nmpumeneHme.
Pa3znean 9. Crenenu u kopHu. CremneH- D
Has PyHKUMSA
Coaep:xanue yueOHOro MaTepuasa
Tema 9.1 KoMGuHMpoBaHHbIE 3aHATHS 2 OK-01, OK-
Crenennasi pyHkums, ee cBOicTBa 97 IToHsiTHEe KOpHS N-0i CTENEHU U3 AEUCTBUTEILHOIO YHCIA. 02, OK-03,
98 ®yukuun v = VX ux cBoiictsa u rpaduxn. CBOHCTBA KOPHS N-0if CTEIICHH. 2 ?)?-(g[{_(()){‘(_
Tema 9.2 Conep:kanue y4e0HOro MaTepuasia bK—()7 ’
IIpeodpa3zoBanue BbipaxkeHuii ¢ kop- | KomOunupoBanHoe 3ansitue 2
HSIMH N-0¥ CTeNeHH 99 IIpeobpazoBanme UPPaIMOHATBEHBIX BRIPAKCHHN.
Tenma 9.3 Copaep:xxanue y4eOHOr0 MaTepHaJia 5

Kom0uHnpoBaHHbIe 3aHATHS




CBoiicTBa cTeNneHu ¢ palMOHAJIBHBIM H
JIelCTBUTEIbHBIM MOKAa3aTeasIMH

[onatue cTemeHu ¢ MOOBIM pallMOHAIBHBIM MMOKa3areneM. CTeneHHble (QYHKIMH, UX CBOWCTBA U

100 rpaduky.

Tema 9.4

Conep:xanue yueOHOro MaTepuasa

Kom0unupoBanHoe 3aHsiTue

PemeHue HppanMoOHAILHBIX YpaBHe- = 2
. PaBHOCHUIIBHOCTD HPPALMOHANBHBIX YPaBHEHUH 1 HEpaBeHCTB. MeTo/bI UX peleHus. Pemienue up-
HMI U HEPaBEeHCTB 101 o
pannoHaIbHBIX YPaBHEHUH U HEPABEHCTB.
ConepixaHue y4eOHOI0 MaTepHuaJja
Tema 9.5 Acp y P
IIpakTuyeckoe 3ansaTue Ne 41. KourpoJssHas padora
Crenenn u kopuu. CteneHHasi pyHK- ~ . > 2
Omnpenenenne creneHHol GyHKIuH. Vconp30BaHNe €€ CBOMCTB NPH PEIICHNN YpaBHEHUH 1 Hepa-
UA 102
BEHCTB.
Paspea 10. Iloka3zarenbHas GyHkuus 14
Conep:xanue yueOHOro MaTepuasa
KomOuHupoBaHHble 3aHATHS )
Tema 10.1 103 CrenieHb ¢ MPOU3BOJIBHBIM JCHCTBUTEIBHBIM TOKa3aTesieM. Onpee/icHHe MoKa3aTeabHONH (PyHK-
Iloka3zarenbHas pyHKIUS, ee CBOMCTBA UM, €€ CBOKMCTBA U rpaduk.
104 3HAaKOMCTBO C NMPHUMEHEHHEM I0Ka3aTeNbHOW (QyHKIMU. PeiieHne nokazaTeNbHBIX ypaBHEHHH )
(YHKIIMOHAIBHO-TPa(UUIECKIM METOJIOM.
Conep:xanue yueOHOro MaTepuasa
IIpakTuyeckoe 3ansTue Ne 42 )
105 Pemenne nokasaTenbHBIX YPaBHEHUH METOIOM YpaBHUBAHH [TOKAa3aTeNeH, METOJOM BBEICHHS HO- OK-01, OK-
Tema 10.2 BOW IIepeMeHHON, (PyHKINOHAIBHO-TPaMUECKUM METOIOM. 02, OK-03,
N OK-04, OK-
Pemenne mokasarejbHBLIX ypaBHeHWid | [IpakTudeckoe 3ansTue Ne 43 05 Ok 06
1 HEPABEHCTB 106 Peenne nokasaTesbHBIX YPaBHEHUM METOJOM YpaBHUBAHUS [I0KA3aTENIEed, METOIOM BBEJICHUS HO- 2 O K-07 ’
BOU MepeMeHHOH, (yHKIMOHAIBHO-TPaQMIECKUM METOIOM.
IIpakTnyeckoe 3ansaTHe Ne 44 )
107 | Penienne nokasaTeabHbIX HEPABEHCTB.
Copaep:xanue y4eOHOr0 MaTepraJia
Tema 10.3 Acp y P
. | KomOnHUpOBaHHOE 3aHATHE 2
Cucrembl NoKa3aTeJbHbIX YPaBHEHMI =
108 | Pemenne cucTeM IMoKa3aTeNIbHBIX YPABHEHUM.
Copaep:xanue y4eO0HOro MaTepraJia
Tema 10.4 Acp Y P
IpakTnueckoe 3ansaTue Ne 45. KonrpoJsbHas paora
Pemenune 3ajau. IToxka3zaTeabHast — = 2
109 Pemenne nmokasaTelnbHBIX YpPaBHCHUN MCTOJOM YpPaBHUBAHUA IMOKA3aTECIIEU U METOAOM BBECIACHUA
HKIHUSI " o
q)y I HOBOM IICPEMECHHOU. Pemenne mokasarenbHBIX HEPABCHCTB.
Pazgen 11. Jlorapudmel. Jlorapudpmn- 20 OK-01. OK-
yeckas pyHkuus 02, OK-03,
Tema 11.1 Conep:xanue yuedOHOro MaTepuaja OK-04, OK-
Jlorapupm umciaa. decatuunbiii u | KomOuHupoBanHoe 3ansitue 2 05, OK-06,
HATYPAJIbLHBIH JOrapu@mMel, Y1CJI0 € 110 | Jlorapudm grcia. JlecATHYHBINA ¥ HATYPAIbHbIH JOrapu(Mbl, YHCIIO € OK-07
Conep:xanue yueOHOro MaTepuasa 2




Tema 11.2
CaoiicTBa Jorapupmo. Onepanmus Jio-

Kom0unupoBanHoe 3aHsiTue

111 | CgoiicTsa sorapudmos. Oneparms sorapupMupoBaHusl.

Tema 11.3
Jlorapugmuueckas gyHkuus, ee cBoii-
CTBa

Conep:xanue yueOHOro MaTepuasa

Kom0unupoBanHoe 3aHsiTue

112 | Jlorapudmuyeckasi QyHKIMS U €€ CBOWCTBA.

Tema 11.4
Pemenne sorapupMmuyeckux ypaBHe-
HHii 1 HePaBEHCTB

Copep:xkanue y4e0HOr0 MaTepuaJia

KoM0nHUpOBaHHBIE 3aHATHSA

113 [Nonstue norapudmuueckoro ypaBHeHus. Onepanus MOTCHIUPOBAHHUS.

Tpu OCHOBHBIX METOJAa PEIICHHS JOTapu(MHUECKHX YPaBHEHMH: (yHKIIMOHATIBHO-TpadUIeCKui,

114 METOA MOTCHUUPOBAaHUA, METOJ BBEACHUA HOBOM HepeMeHHOﬁ.

115 | JlorapudmMuieckue HEpaBEeHCTBA.

Tema 11.5
Cucrembl jJorapupMuyecKux ypabHe-

HHUH

Conep:xanue yueOHOro MaTepuasa

KomOuHupoBanHoe 3aHsiTue

116 AJTOPUTM peIIeHUs] CUCTEMbI ypaBHEHHI. PaBHOCMIIBHOCTD Jlorapu()MHYECKUX YpaBHEHHUI U He-
PaBEHCTB.

Tema 11.6
JlorapudgmMsl B IpupoJe U TEXHUKE

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:kaHMe (CoiepKaHNe NPHUKJIATHOT0 MOAYJIsI)

IIpakTnyeckoe 3ansaTHE Ne 46

117 | [Tpumenenne norapudma.

IIpakTnyeckoe 3ansaTHE Ne 47

118 | Jlorapudmndeckas cnupaib B npupoje. Ee Maremarnieckne cBOWCTBa

Tema 11.7
Pemenne 3apauy. Jlorapudgmel. Jlora-
pupmuyeckast pyHkumus

Coaep:xanue yueOHOro MaTepuasa

IpakTnueckoe 3ansaTue Ne 48. KonrpoJsbHas pabora

119 Jlorapudpmuueckast GyHKIHSL.
Pemenne npocTedmux orapupMUIecKUX ypaBHEHUH

Paszgnen 12. MHo:kecTBa. JIEMEHTbBI
Teopuu rpagos

Conep:xanue yueOHOro MaTepuasa

Tema 12.1
KoMOnHHpOBaHHOE 3aHATHE
MHoxecTBa
120 | IonsiTue MHOXecTBa. [TonMHOXKecTBO. Onepaliy ¢ MHO>KECTBAMH.
Tema 12.2 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COCPAKAHME (COAePKAHME NPHKIATHOT0 MOLYJIs)

Onepauuu ¢ MHOKeCTBAMU

IpakTnueckoe 3ansaTue Ne 49

121 | Omnepanuy ¢ MHOKECTBaMHU. PemieHne mpuKiragHbIX 3a1ad.

Conep:xanue yuedOHOro MaTepuaja

Tema 12.3
IIpakTnyeckoe 3ansaTHe Ne 50
I'padmsr v
122 | [Monsitue rpada. Cesi3HbIM rpad, nepeBo, nuKi rpad Ha IIOCKOCTH.
Tema 12.4 Conep:xanue yuedOHOro MaTepuaja

Pemenne 3aga4. MuoxecrBa. I'padnr
W UX IPHMEHEeHne

IIpakTnueckoe 3anaTue Ne 51. KourpoJsbHas pabora

123 Omnepanun ¢ MHOXecTBaMH. OnMcanue peajJbHBIX COOBITHIA ¢ TIOMOIIbIO MHOXKECTB. [IpumMeHeHme
rpa¢oB K PEemICHHIO 3aad.

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




Pa3zgen 13. DjgeMeHTBI KOMOHMHATO-

PMKH, CTATUCTUKHU H TEOPHHU BEPOSITHO- 14
crei
CopeprkaHue y4eGHOT0 MaTepHaja
Tema 13.1 Acp Y P
Kom0uHupoBaHHbBIE 3aHATHSA 2
OcHOBHBIE NOHATHA KOMOMHATOPUKHU
124 IlepecTaHoBKH, pa3MeNIEHUs, COUECTAHHUS.
ConepixaHue y4eOHOI0 MaTepHuaJja
Tema 13.2 KoMOMHUpPOBAHHDbIE 3AHATHS
CobniTne, BeposiTHOCTE cOOBITHS. Cil0- CoBMeCTHBIE U HECOBMECTHBIE COOBITHSI. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHI. Y CIIOBHAs Be- 2
sKeHHe U YMHOKeHHe BeposiTHoCT el 125 | posiTHOCTB. 3aBUCHMBIC U HE3aBUCHMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH ITPOU3BECHUS COOBI-
TUMN.
Tema 13.3 IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:kaHue (CoiepKaHNe NPUKJIATHOTO MOIYJIsT)
IpakTnueckoe 3ansaTne Ne 52
BepositTHOCTL B NpO()ecCHOHAIBHBIX ~ — 2 OK-01. OK.
OTHOCHTeNbHAs YaCTOTa COOBITHS, CBOMCTBO ee ycToitunBocTH. CTaTHCTHYECKOE ONPEIEICHUE Be- -vi, U=
3a7a49aX 126 02, OK-03
positHocTH. OIleHKa BEpOATHOCTH COOBITHSL. ’ ’
Copep:kanue y4eOHOIo MaTepuaa OK-04, OK-
Tema 13.4 ACp Y P 05, OK-06,
. Kom0unupoBanHoe 3aHsiTue OK-07
JuckperHasi ciryqaiiHasi BeJJHUHHA, 3a- = = — 2 -
Buns! cnygaiineix BenudauH. OnpenenceHue ANCKPETHON CIIyqaifHOM BETMYMHBL. 3aKOH pacipeiene-
KOH ee pacnpeeJieHust 127 o N
HUSI IUCKPETHOH CirydaiiHON BeTn4yuHBI. Ee 9HCIIoBbIe XapaKTEepUCTHKH.
Conep:xanue yueOHOro MaTepuasa
Tema 13.5 KoM0nHHpOBaHHOE 3aHATHE 2
3agaun MaTeMaTH4eCKO CTATHCTHKH 128 Bapuanmonnsiii psj. Ilonuron wacror u rucrorpamma. CTaTUCTHUECKHE XapaKTEPUCTHKU psijia
HaOJIIO1aeMBIX JaHHBIX.
Tema 13.6 IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:kaHMe (CoiepKaHNe NPUKJIATHOT0 MOAYJIsI)
IIpakTnyeckoe 3anaTHe Ne 53
CocraBieHue Ta0IUIl U JMATPaMM Ha 2
129 [lepBuuHas 06paboTKa CTaTHCTHYECKUX JaHHBIX. [ padudeckoe ux npencrasienue. Haxoxnenne
NpaKTHKe
p CPEeIHUX XapaKTEePUCTHK, HAOIOIaeMbIX TaHHBIX.
Tema 13.7 Conep:xanue yueOHOro MaTepuasa
Pemenue 3agau. DnemenTsl koMOuHa- | [Ipakruueckoe 3ansaTue Ne 5S4. Konrpoasnas pabora )
TOPMKH, CTATHCTHKH M TEOPUH BEPOST- 130 OnemeHTh KOMOUHATOpUKU. COOBITHE, BEPOSTHOCTH COOBITUA. CIOXKEHHE U YMHOXKEHUE BEPOSIT-
HocTeill HOCTEN.
Pa3gen 14. YpaBHeHNs U HepaBeHCTBA 15
Copaep:kanue y4e0HOro marepuaja OK-01. OK-
Kom0uHupoBaHHoe 3aHsITHE _
Tema 14.1 P 02, OK-03,
. i - OK-04, OK-
PaBHOCHJIBHOCTH YPABHEHHil W Hepa- PaBHOCHIIBHOCTE ypaBHEHHI 1 HepaBeHCTB. OnpeneneHus. OCHOBHBIE TCOperI PaBHOCHIILHBIX I1€ 2 )
pexo/ax B ypaBHEHUSX U HepaBeHcTBax. OOIMe METOIB PENICHHS YPABHEHHMIL: IEPEXO]] OT PABEH- 05, OK-06,
BeHCTB. O01Iue MeTOAbI peleHust 131 o o
cTBa (QyHKIMI K PABEHCTBY aPIYMEHTOB JUIi MOHOTOHHBIX (DYHKIIMI, METO Pa3JIoKEHUS Ha MHO- OK-07
JKUTEININ, METOJ] BBEACHHUS HOBOM MEPEMEHHOH, PYHKIIMOHAIBHO-TpadhUIeCKU METOI.
Conep:xanue yuedOHOro MaTepuasa 2




Tema 14.2
I'padnueckuii MeTox pelieHns ypaBHe-
HHIi, HEpaBeHCTB

Kom0unupoBanHoe 3aHsiTue

OOmue MeToap! PELICHUsT HEPABEHCTB: NEPEX0]] OT CPAaBHEHNUS 3HAUCHHUH (QYHKIUH K CPaBHEHHIO
132 | 3HaYeHMI apryMEHTOB IJIs1 MOHOTOHHBIX (DYHKIHH, METOJl MHTEPBAJIOB, (PyHKINOHAIBHO-Tpaduye-
ckuii Metof. ['padmueckuii MeTo/| pelieH s ypaBHEHHI 1 HEPaBEHCTB.

Conep:xanue yueOHOro MaTepuaja

KoM0uHupoBaHHble 3aHATHS

Tema 14.3 "
Omnpenenenue Moayis. PackpsiTie Moays no onpeneneHuo. Ilpocreiime ypaBHeHNs U HEpaBEeH- 2
YpaBHeHHUS M HEPABEHCTBA C MOJYJIeM o
133 | ctBa ¢ MoxyneM. [IpuMeHeHNE paBHOCHIIBHBIX IIEPEXOA0B B ONPEIEICHHBIX THIIAX YPaBHEHUI 1
HEPaBEHCTB C MOJYJIEM.
Tema 14.4 Copaep:xanue yueOHOI0 MaTepuaJia
YpaBHeHus U HepaBeHcTBa ¢ mapaMmer- | KomOnHupoBanHoe 3aHsATHE 2
pamu 134 | 3HaKoOMCTBO ¢ mapameTpoM. IIpocTeiime ypaBHEHNs 1 HEPABEHCTBA C MAPAMETPOM.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJIePAKaAHME (Codep:KaHHe NPUKIATHOT0 MOIYJIs)
IIpakruueckoe 3ausitue Ne 55 2
Tema 14.5 P
135 | PelieHne TEKCTOBBIX 3a7a4 MPO(ECCHOHATBLHOTO COIACPIKAHUS.
Cocrasienue U peuieHue npodeccuo-
IIpakTnyeckoe 3anaTHe Ne 56
HAJIBHBIX 32724 ¢ MOMOLIbI0 ypaBHe- 2
. 136 | PelieHne TEKCTOBBIX 33734 MPO(EeCCHOHATBLHOTO COCPIKAHUS.
HHUIi
IIpakTnyeckoe 3ansaTHe Ne 57 )
137 | Pemmenne TeKCTOBBIX 33124 IPO(ECCHOHAIBHOTO COACP)KAHMS.
Tema 14.6 Copaep:xaHue y4eOHOr0 MaTepHaJia
Pemenue 3agau. YpaBuenusi u Hepa- | [IpakTuueckoe 3ansTue Ne S8 1
BEHCTBA 138 | OOmue MeTo/Ibl PeIIeHNs ypaBHEHNH. Y paBHEHHS M HEPABEHCTBA C MOJYJIEM M C TapaMeTPaMH.
CamocrosiTeabHast padora (¢.p.+u.1.) 2
Kouncynbranumu 2
IIpomeskyTouHas aTTecCTALMS 16

BCEI'O
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NPUMEPHBIE TEMbI UHIAUBUJYAJIBHBIX IPOEKTOB
1. Posib MaTemMaTHKH B COBPEMEHHOM MHUpPE M B MOeH MpodecCHOHATBHOM Jes-
TEJIbHOCTH.
MHororpaHHUKHY B apXUTEKTYype HaIllero ropoja (rmocesnka)
MoryT 11 Kojieca ObITh HE KPYTJIBIMUA
3HaYCHHUE CTATUCTUKH JIJIsI MOCH MpodheCCHOHATBHOU MeATeIbHOCTH
BonmeOHas cuiia TpeyrojabHbIX YUCENT
[IpuMeHeHue MPOU3BOIHOM B PA3IMUHBIX O0JACTAX HAYKH
Macuitab u ero npuMeHeHue
30510TOE CceyeHue B JaHAMA(THOM JU3aiHE
. JKuBas npupoja u CUMMETpHSL.
10 Yucna [Tudaropa u kpacota mupa.
11.Marematuku u MmaTemaTrka B rojipl Bennkoi OTe4ecTBEeHHOW BOMHBI.
12.JIeonapao Ditsiep U €ro JOCTUXKEHUS B MAaTEMATHKE.
13. TpuroHomeTpusi B OKpy»>KarolieM HaC MUPE U KU3HU YETTOBEKA.
14. Teopus rpadoB u €€ NpUMEHEHHE.
15.1Tpo1ieHTHI B HAILICH KU3HM.

O 0N U R LN



4. YCJIOBUS PEAJIM3AIIAN YYEFHOM JUCHUILIAHBI

4.1. MatepuajJbHO-TeXHHYECKOe oOecrneyeHne

KaOuner marematuku

(yuebnsIii kopryc 7, kab. 205)

KommuiekT mebenu [ist yaeOHOTro mporecca.

MynbsTUMeaHniiHOE 000pyI0BaHKE: TIEPEHOCHON MYJIbTUMEINHBIN poekTop Acer -1 mt., EPSOW
EH -TW550 — 1mrt., HOyTOYK Lenovo 1mT., 3kpad nepeHocHo#- 1 mT.

[Tporpammuoe o6ecnieuenue: Windows 7 Professional, Microsoft Office 2010, 7-Zip, ABBYY
FineReader 9.0, CDBurnerXP, Dr.Web

CpencTBa 00ydeHus: IIaKaThl MaTeMaTHyeckue: (KOHycC, map u cdepa, mupamuaa, HWIMHAP, TPH-
TOHOMETPUS, IPOU3BOIHASI, UHTErpall, BEKTOPHI Ha IJIOCKOCTU U B MPOCTPAHCTBE, CTEPEOMETPHS),
MOJIeJIM T€OMETPUUECKHX Tell, yueOHast U MeToudecKas InTeparypa, yueHu4eckast Meoenb JIs Ka-
OuHeTa, pa3IaTOYHBIN MaTepua Mo MaTeMaTHKE.

4.2. UadopMmannonHoe o0ecrieyeHne peaTu3anuu y4eOHOH THCHHIIIMHBI

Ne KoumuecrBo
n/n Cnucok ucnosb3yeMoil JJMTepaTyphl (neuamusie uz0anus, 31eKmpon- | IK3eMILISIPOB, UMEIOIMXCS
Hble u30aHus 3a nocieonue 5 iem) B OMOJIMOTEKE, HJIM CCHLIKA
Ha 9BC
OCHOBHAA JIMTEPATYPA
1. IOxno, H. C. Matemaruka : yaeonnk / H.C. FOxz0. — Mocksa : UTHOPA- DNEeKTPOHHBIN pecypc

M, 2022. — 204 c. — (Cpennaee npodeccroHanbHoe odpa3oBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - TeKkcT : 2JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1796822— Pesxxum moctyma: o
TOATIHCKE.

2. Omenapbuenko, B. I1. Maremaruka : yueOnuk / B.IT. Omensuenko, H.B. Ka- DNEeKTPOHHBIN pecypc
pacenko. — Mocksa : THOPA-M, 2023. — 349 c¢. — (Cpennee npodeccro
HanbHOE oOpazoBanue). — DOI 10.12737/1855784. - ISBN 978-5-16-
017462-4. - Tekcr : anexTpoHHbIH. - URL:
https://znanium.com/catalog/product/1910544

3. HManasin, A. A. Matemaruka : yueOuuk / A.A. Jlagasa. — 3-e u3., UCIp. U DIEeKTPOHHBIN pecypc
qor. — Mocksa : UHOPA-M, 2021. — 544 ¢. — (Cpennee npodeccuo-

HasbHOE oOpa3zoBanue). - ISBN 978-5-16-012592-3. - TekcT : 3eKTpOH-

ueiid. - URL: https://znanium.com/catalog/product/1214598 — Pesxxum no-
CTyIA: 10 MOJITHCKE.

JlonoyiHUTENIbHAS IUTEpaTypa

4. Kap6aunnckas, H. b. Matemartnka : mpakTHUKyM JJIsI cpeaHero npodeccu- DIEeKTPOHHBIN pecypc
oHaipHOTO 0Opa3oBanus / H. b. Kap6aunnckas, E. E. Xapuronosa. -
Mocksa : PI'VIIL, 2019. - 114 c. - Tekcr : anextponHbId. - URL:
https://znanium.com/catalog/product/1194063— Pexxum noctyma: mo mou-
TIHCKE.




5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM JUCHUILIAHBI

KoHTpo.1b 1 01leHKa pe3ysIbTaTOB OCBOEHHMS 00111€00pa30BaTeIbHON ANCIUILTHHBI PACKPBIBAIOTCS Yepe3 JUCIUIIITHHAD-
HBIC PE3YJIbTATHI, HAIPaBJICHHBIC HA (POPMUPOBAHHE OOUINX U MPOGECCHOHATBHBIX KOMIIETCHINH 110 pa3/iesiaM U TeMaM

cozepKaHus yueOHOro MaTepuaa.

IICHUS 33124 PO eCcCHOHATBHON
IeATeIEHOCTH IPUMEHUTEIBEHO
K pa3JIMYHBIM KOHTEKCTaM

P2, Temnr 2.1,2.2,2.3,2.4, 2.5 1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1, 9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 1-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 [1-o/c,
13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

Odmasi/npogeccuoHaabHast Paznen/Tema Tun oeHoYHbIX Mepo-
KOMIeTEeHIUsI NPUATHS
OK 01. Beibupats croco0sI pe- P1,Temal.1,1.2,1.3I-0/c", 1.4,1.5,1.6 TectupoBanue

VYeTHBIN onpoc
MaremaTtuueckuii TUK-
TaHT

NuauBuayanpHas camo-
CTosITeNbHAs paboTa
IIpencraBnenue pe3ynbTa-
TOB IPaKTUYECKUX padboT
3amuTa TBOPUYECKUX pa-
6ot

3au11/1Ta WHAWBUAYaJIbHBIX
MIPOEKTOB

Konrponsnas pabora
BeimonHenune sx3aMeHa-
LIMOHHBIX 3aJaHni

OK 02. Mcnonp30BaTh COBPEMEH-
HBIE CPEACTBA TIOMCKA, aHAITN3a U
HHTEpIpeTanuu HHOOPMAIIH, U
WH(POPMALMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 3a71a4 mpodec-
CHOHAJILHOU J1€ATENBHOCTH

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

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

P4, Temn 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9,4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TI-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17

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

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

TectupoBanue

VYeTHbli onpoc
MaremaTtuueckuii TUK-
TaHT

NupuBuayanpHas camo-
cTosiTeNbHas paboTa
IIpencrasnenue pe3ynbTa-
TOB MPAKTUYIECKUX pabOT
3amuTa TBOPUYECKUX pa-
oot

3amunTa MHAUBUAYAIbHBIX
MIPOEKTOB

KonrponsHas padora
BerimonHenue sx3aMeHa-
LMOHHBIX 3alaHUMI

OK 03. [1nanupoBath U peanuso-
BBIBaTh COOCTBEHHOE Mpodeccro-
HAJIBHOE ¥ IMYHOCTHOE Pa3BHUTHE,
MIPEIIPUHIMATENBCKYIO eSTEIhb-
HOCTb B IpodeccuoHaTbHOM

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temnr 2.1, 2.2,2.3,2.4,2.5 I1-0/c, 2.6

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

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,49,4.10,4.11

TectupoBanue
VYeTHBIN onpoc
MaremaTuueckuii JuK-
TaHT

* [Ipogheccuonanvroe-opuenmuposanHoe cooepircanue




chepe, HCIIOIL30BaTh 3HAHUS TTO
(hMHAHCOBOH TPAMOTHOCTH B pa3-
JIMYHBIX )KU3HEHHBIX CUTYAIHsX

PS5, Temrr 5.1,5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5, 6.6, 6.7 T1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 T1-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12,7.13, 7.14,
7.15,7.16,7.17

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

P9, Temp1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2,10.3, 10.4

P11, Temsr 11.1,11.2,11.3 1-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

NunuBuayansHas camo-
cTosITeNbHas paboTa
IIpencraBnenue pe3ynbTa-
TOB MPAKTHYCCKHUX PabOT
3amura TBOPUYECKUX pa-
6ot

3amura HHINBUAYATBEHBIX
MPOEKTOB

Kontponsuas padora
Brimonnenne sx3amMena-
IIMOHHBIX 3aJlaHUI

OK 04. D¢ddexTuBHO B3auMoieii-
CTBOBaTh M paboTaTh B KOJIJIEK-
THBE ¥ KOMaH/Ie

P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

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

P4, Temn 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9,4.10,4.11

P 5, Temor 5.1, 5.2

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

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Tems 11.1,11.2, 11.3 [1-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 [1-o/c,
13.6

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5 I1-o/c,
14.6

TectupoBanue

VYeTHbIH onpoc
MaremaTtuueckuii TUK-
TaHT

WnnuBunyansHas camo-
CTosITeNbHas paboTa
IIpencraBnenue pe3ynbTa-
TOB MPAKTUYECKUX pabOT
3amuTa TBOPUYECKUX pa-
6ot

3amuTa HHIUBUAYAIBHBIX
IIPOEKTOB

Konrponsnas pabora
BerimonHenue sx3aMeHa-
LIMOHHBIX 3aJaHni

OK 05. OcyiecTBiaTh yCTHYIO U
MTUCEMEHHYIO0 KOMMYHHKAIIUIO Ha
rocyAapcTBEHHOM s3blke Poccuil-
ckoit denepanuu ¢ yueToM 0co-
OEHHOCTEH COIMATIBHOIO U KYJIb-
TYpHOTO KOHTEKCTa

P1,Temal.1,1.2,1.3IT-0/c, 1.4,1.5,1.6
P2, Temnr 2.1, 2.2,2.3,2.4,2.5 I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Temn 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,49,4.10,4.11

P 5, Temnr 5.1, 5.2
P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temn1 3.1, 3.2, 3.3 [1-0/c, 3.4

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 [1-o/c,
4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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

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

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

TectupoBanue

VYeTHbli onpoc
MaremaTtuueckuii TUK-
TaHT

MNupuBuayanpHas camo-
cTosiTeNbHas paboTa
IIpencraBnenue pe3ynbTa-
TOB MPAKTHIECKHUX PabOT
3amura TBOPUECKUX pa-
60T

3amuTa UHIUBUYaJbHBIX
NIPOEKTOB

KonrponsHas padora
Brinonnenne sk3ameHa-
LIMOHHBIX 3aIaHUH




P11, Temsr 11.1,11.2,11.3 1-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6P 9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Temnr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 1-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

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

OK 06. IIposBnATE Tpa’kJaHCKO-
HAaTPUOTHYECKYIO O3UIIUIO, JIe-
MOHCTPHPOBATH OCO3HAHHOE MO-
BEJICHUE Ha OCHOBE TPaJUIIMOH-
HBIX 00IIeYeIOBEYECKUX LICHHO-
CTeil, B TOM YHCIIE C YYETOM Tap-
MOHH3AIMH MEKHAIIMOHATBHBIX H
MEXPEIUTMO3HBIX OTHOLICHHH,
MIPUMEHSTH CTaHAAPThl aHTHKOP-
PYIIMOHHOTO MOBEACHUS

P1,Temal.l,1.2,1.3II-0/c, 1.4,1.5,1.6
P 6, Tems1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 I1-

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

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsl 14.1, 14.2,14.3, 14.4, 14.5 T1-o/c,
14.6

TectupoBanue

VYerHbll onpoc
MaremaTtuueckuii TUK-
TaHT

WnnuBunyansHas camo-
CTosITeNbHas paboTa
[IpencraBnenue pe3ynbTa-
TOB MIPAKTUYECKUX paboOT
3amuTa TBOPUYECKUX pa-
6ot

3amuTa HHIUBUAYAIBHBIX
MPOEKTOB

Konrponbnas pabora
BerimonHenue sx3aMeHa-
LIMOHHBIX 3aJaHni

OK 07. CogeiicTBOBaTh COXpaHe-
HHUIO OKPYXKaIOIIEeH Cpefibl, pecyp-
cocOepeXeHUI0, MPUMEHATh 3Ha-
HUs 00 M3MEHEHUH KJIMMara,
MIPUHIUIIBI OEPEXIINBOTO MIPOU3-
BOJICTBA, 3¢ (EKTUBHO JIeiiCTBO-
BaTh B UPE3BbIYAHHBIX CHUTYaIUSIX

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4

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

4.8,49,4.10,4.11
PS5, Temnr 5.1, 5.2

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

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

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

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temst 10.1, 10.2,10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 I[T-o/c,
13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [T-o/c,
14.6

TectupoBanue

YeTHbll onpoc
MaremaTuueckuii TUK-
TaHT

MNupuBuayanpHas camo-
cTosiTeNbHAs paboTa
IIpencraBnenue pe3ynbra-
TOB MPAKTHIECKHUX padbOT
3aluTa TBOPUYECKHUX pa-
oot

3amura UHIMBUYaJbHBIX
MPOEKTOB

Kontponsnas pabora
Brinosnsenue 3x3aMeHa-
LIMOHHBIX 3aIaHUH




Kpumepuu OYeHUBdHUus pe3y/a16mamos o6yquuﬂ no aucuunnune, uKkaad
OYEeHUBdHUs

Kpurepuu onenuBanus:

- YCBOGHHE MTPOrPAMMHOT0 TEOPETHYECKOro MaTepuaiia (00beM 3HaHUH, ITyOUHA YCBOCHU),

- YMEHH€ u3JaraTh NporpaMMHbIi MaTepuai (4€TKOCTb, TPAMOTHOCTD U3JIOKEHHS MaTepHuara,

TOY- HOCTh U MOJHOTA BOCIIPOU3BEACHHS Y4€OHOTO MaTepualia);

- YMEHHUE PUMEHSTh TEOPETUUECKHE 3HAHUSI Ha

MIPaKTHKE.

- llIxana oneHuBaHusI:
Pesynbrarhl cnaun 3auéra OIEHUBAIOTCS 1O MIKAJIE «3aYTEHOY WIIH «HE 3aU4TEHO».
Pesynbratel cnaun auddepeHInpoBaHHOIO 3a4eTa U HK3aMEHa OLIEHUBAIOTCA 110 IIKaJIe
COTJIMIHOY», «XOPOIIOY, «yTOBICTBOPUTEIHHOY, KHECYIOBICTBOPUTEIHLHO.

OHGHKa GauYTCHO» BBICTABJISACTCA o6yqa10meMyc;1, KOTOpBIﬁ HUMCCT 3HAaHHUA OCHOBHOI'O
Marcpuraia, npoABIACT YMCHHUEC JIOTUYHO €r0 HM3JIararb, XOTA MOXET AOIMYCKAaTb HECTOYHOCTU B
H3JIOKCHUU MaTCpHrajia, HCA0CTATOYHO IIPAaBHUJIbHBIC (I)OpMYJ'II/IpOBKI/I; YMEET B ICJIOM IIPHUMCHSTH
IMOJIYYCHHBIC 3HAHUA ITIPH BBIITOJHCHNUU TUIIOBBIX MMTPAKTUYCCKUX pa60T, XOTsA MOXKET UCIIBITHIBATH
3aTPYAHCHU IIPU UX BBIITOJIHCHUH.

O1eHKa «OTIMYHO» BBICTABISICTCS 00yYarOmEeMycs, KOTOPBIH TITyOOKO U MIPOYHO YCBOMII
IIPOrPaMMHBIM MaTepuall, MNpOSBISIET 3HAHWE OCHOBHOW M JOIOJIHUTEIBHON JIMTEPATYpHI,
IrPaMOTHO, JIOTUYECKU CTPOMHO M apryMEHTUPOBAHO M3JIaraeT Marepuall, JaeT UCUEPIIbIBAIOLINE
OTBETHI Ha I10- CTABJIECHHBIE BOIPOCHL. B OTBETE TECHO YBA3BIBAETCS TEOPUS C INPAKTHKOH, IIPU
ATOM OOydarouuiics He 3aTPYAHSETCS C OTBETOM IPH BHUJOW3MEHEHHWH 3aJaHus, CBOOOIHO
CIIPABJIAETCS C IPAKTUYECKUMHU 3a1aHUSAMM.

OneHka «XOpolIOo» BBICTaBISIETCS 00y4YaroIEeMycCsi, TBEPIO 3HAIOIIEMY MPOrpaMMHbIN
MaTe- puasl, KOTOpPBIA M3/1araeT ero rpaMOTHO M IO CYILECTBY, HE JIOMYCKAeT CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC, MPABUIBHO MPUMEHSET TEOPETUYECKUE IOJOKEHUs MpU
pELIEHNUN INPAKTUYECKMX BOIPOCOB W 3aJad, HE MCIBITHIBAECT 3aTPYJHEHUN C OTBETAMHM Ha
BOIIPOCBHI.

OI_IGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJISACTCA 06yqa101ueMyc;1, KOTOpBIfI HUMCECT 3HAHUA
TOJIBKO OCHOBHOI'O MaT€puajia, HO HC YCBOHJI €0 IleTaJIefI, A0IMYCKA€T HCTOYHOCTHU, HCAOCTATOYHO
IMMPpaBUJIbHBIC (1)0pMyJ'H/Ip0BKI/I, HCIBITBIBACT 3aTPYAHCHUA ITPU BBIIIOJIHCHUH ITPAKTHYCCKUX pa60T.

OneHka «HEYJIOBJIETBOPUTEILHO» BBICTABISETCS 00yYaroleMycsi, KOTOPBIM HE 3HAET
3HAYUTEIbHOM YacTH MPOrpaMMHOIO Marepuaia, JONYyCKAaeT CYIIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJIBIIUMU 3aTPYAHEHUSIMHU BBINOJIHSAET MPAKTUYECKUE PaOOTHI.



JlonoTHeHHs1 M U3MEHEeHHusI K padouell mporpaMme Ha y4eOHbIH 1o

JlonomHeHus ¥ U3MEHEHUs K pabouei mporpamme Ha y4eOHBIN TOJ] IO TUCIUTIIIHHE

B pabouyto mporpaMMy BHECEHBI CIEAYIONINE U3MEHEHUS:

JlononHeHus U u3MeHeHus B paboueil mporpamme odcyxaensl Ha 3acenanuu [THK

« » 20 r. (mpoTokomn No ).

IIpencenarens ITIK ./ /




