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PaGouast iporpamma paspaGoraiia B cCOOTBETCTBHM ¢ TPEOOBAHMSIMHU:

= Oeepaiibioro rocylapeTBENOro 06pa3oBaTe/ILION0 CTanapTa cpe/nero obuiero obpasona-
HISL, YTBEPIKICHHOIO nprukazom MunoGpuayku Poccuu or 17.05.2012 Ne 413 (3apeructpupo-
Banioro MunncrepersoM roctuiun Poceuiickoit depepauuu 07.06.2012, peructpaunonHblit No
24480),

- MeiepasIbHBIM TOCYIapCTBEHHBIM 06pa30BaTEbHBIM CTAHIAPTOM CPEIHEro MPo(ecCHOHATBHO
obpa3zosanus no npodeccun 13.01.10 DnexTpoMOHTEp 10 PEMOHTY M 0OCTYKMBAHUIO JICKTPO-
o0opynoBanus (1o otpacism), yreepixaentoro [Tpukazom Munobpuayku Poceuu ot 02.08.2013
r. No 802 (3apeructpupoBanHoro MununcrepcTBoM loctHuuM Poccuiickoit  Denepauun
20.08.2013, perucrpauuonusiii Ne 29611) ¢ u3MeHeHUsIMH, BHECEHHBIMH NpUKa3oM MuHHCTEp-
cTBa oOpa3oBauus u Hayku Poccuiickoit ®enepauuu ot 17.03.2015 Ne 247 (3aperucTpupoBan
MunucrepctBonm roctriun Poccuiickoit ®enepaunu 03.04.2015, peructpaunonnsii Ne 36713);
C y4eToM:

- MenepanbHOll 06pa3oBaTENBbHOM MPOrpaMMBl CpeAHEro 061Iero 06pa3oBaHus, yTBEPKIECHHOH
ITpuka3zom Munucrepcta npocsemenust PO or 23.11.2022 Ne 1014 (3aperucTpupoBaHHOTO
MunncrepcTBoM 1ocTuumn Poccuiickoit ®enepanuu 22 aexabps 2022, perucTpaluoHHbIH No
71763);

- TIpUMepHO¥ pabodel mporpamMmsl 061e06pa3oBaTeNbHOM AUCLHHIUTHHEL «MaTeMaTuKay s
npodeccHOHaNbHBIX 00pa30BaTEbHBIX OpPraHU3aluii, yTBEPKIEHHON Ha 3acefannu CoBeTa Mo
OLICHKE COZIEPIKaHHs U Ka4ecTBAa MPHMEPHBIX pabouux mporpaMm 061eobpa3oBaTeabHOrO H CO-

LHAIbHO-TYMaHHTAPHOTO IHKJIOB CPeHEro npodeccuonansHoro obpasosanus, mpotokon Ne 14
ot 30.11.2022.

PaGowas mporpamma paccMoTpeHa
Ha 3acenanuu LK o6meobpa3oBaTensHbIX,
TyMaHHTapHBIX H COLHAIBHO-
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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘IEFI IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI
01.07 MATEMATHUKA

1.1. MecTo ucuMJIMHbI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucrummuaa O1.07 MaTtemaTuka BXoguT B oO1ieoOpazoBarenbHbiil yueOHbIi ki [ITTKPC
Kak o01as yaeOHas nucuuruinaa (mpoduabHas).

Pabouast mporpamMMa y4eOHON IMCIMILIAHBI SIBJISCTCS YacThlO IMPOTrPaMMBI MOJTOTOBKH
KBAJTM(HUIHUPOBAHHBIX pabounx u ciyxkammx B coorBercTBuu ¢ PI'OC mo mpodeccun 13.01.10
DJIEKTPOMOHTEP IO PEMOHTY U 00CITYKUBAHUIO 3JIEKTPOOOOPYI0BaHHMS (ITO OTPACIISM).

1.2. leab ¥ IuIaHMpyeMble Pe3yJbTATbI OCBOEHUS JUCHMIIUHDI:

1.2.1. Ilean 00meodpa3oBaTeJIbHOM THCITUTITHHBI
CopepxaHue MpOrpamMMbl

00111e00pa30BaTeIbHON  AUCITUTUIHHBI

O/1.07 MaremaTtuka

HaIpaBJICHO HAa JIOCTHMIXKEHHUE PE3yJbTAaTOB €€ M3y4eHHUsi B COOTBETCTBUHU ¢ TpeboBanusimu OI'OC
CCO c yuerom npodeccronanbuoi HanpasiaeHHocTH OT'OC CIIO.

1.2.2. Tliianupyembie pe3y/ibTaThl OCBOCHHS 0011e00Pa30BATEJbHON JMCUUILIMHBI B

coorBeTrcTBHH ¢ PI'OC CIIO u Ha ocuoBe ®I'OC COO

Ocoboe 3HaueHne qucuuIuIMHa uMeeT pu GpopmupoBanuu u passurun OK u [1K.

Kon u HaumenoBanue
bopMupyeMbIX
KOMIIETEHIINH

HnaHpreMHe PE3YIbTAThl OCBOCHUSA JUCHUIIJINHBI

OO0mue

JucuunirHapHbie

OK 01. Beibupats
CHOCOOBI pelIeHus
3a1a4
npodeccuoHanbHOM
JIeSTEIbHOCTH
NPUMEHUTETHHO K
pa3IM4YHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYAY,
OCO3HAHHE LIEHHOCTU
MacTepcTBa, TpyAoolue;

- TOTOBHOCTh K aKTUBHOM
JIeSITEIIbHOCTH
TEXHOJIOTHYECKOU U
COLIMAIbHOW HAIIPABICHHOCTH,
CHOCOOHOCTh MHUIIMHPOBATH,
IUIAHUPOBATh U
CaMOCTOSITENIBHO BBITIOJIHSTh
TaKyIo JeSITeIbHOCTD;

- UHTEpEC K Pa3InUYHbIM
chepam mpodeccuoHaTBHOU
JESATEIBHOCTH.

OBJaagenue
YHHBEPCAJIbHbIMHA
y4eOHbIMH,
MO3HABATEJIbHBIMHI
AeMCTBUAMMU:

a) 0a30BbIE JJIOTHYECKHE
NeCTBUSA:

- CaMOCTOSITENBHO
dbopMynupoBaTh u
aKTyaJIM3UpPOBaATh MPOOIEMY,
paccMaTpuBarth ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYILIECTBEHHBIN NIPU3HAK WU

- BJAJAETh METOJAMH JI0KA3aTeJIbCTBA,
aNrOpuTMaMU pEIeHUs 3a7a4; YMEHUE
dhopmynupoBaTh oTnpe/eeHus,
AKCUOMBI U TE€OPEMBI, NPUMEHATh HX,
MPOBOJIUTH JI0KA3aTeJIbHbIE
pacCyXIEHUsI B XO/I€ PELICHHUs 3a1a4;

- yYMEHHE OIIEpUPOBATH IOHATUAMHU:
CTEMNEHb YHCia, JIorapuM 4KciIa; YMEHUE
BBIIIOJIHATH BBIUHCJIEHHE 3HAUCHHH WU
npeoOpa3oBaHus BBIPAKCHUMH co
CTEHEHIMH u JorapupmMam,
npeoOpazoBaHus  APOOHO-PAIIMOHATBHBIX
BBIPAKCHUIA;

-yMETh  ONEPUPOBATH  MOHATHIMU:
palMoOHaNbHBIE, HMppalyOHaJIbHbIE,
MOKa3aTeNbHBIE, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEpPABEHCTBA, UX CUCTEMBI;

- YMEHHE ONEPUPOBATh MOHATHIMU:

¢GbyHKIMsA, HempepblBHAsS — (QyHKIHS,
MIPOU3BOTHAS, nepBooOpasHasl,
OTIpeNIeIeHHBI  WHTErpaji; yMeHHe
HaXO/IUTh MIPOU3BOJIHBIC

JIEMEHTAPHBIX (PYHKIUH, HCIOIB3YS
CIPAaBOYHBIE MATEPHAJIbI; UCCIECIOBATh
B NPOCTEHIIMX chy4asx (yHKIUU Ha
MOHOTOHHOCTB, HaxXOJIUTh
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OCHOBAHMS ISl CDaBHEHUS,
KJaccuuKanus u 0000IICHHUS,
- ONPENENATh LEIN
JIeITeIIbHOCTH, 33/1aBaTh
MapaMeTpbl U KPUTEPUHU UX
JIOCTHKCHHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBaEMbIX SBJICHUSAX;
- BHOCUTbh KOPPEKTHUBHI B
JIeSITeJIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKU
IMOCJICICTBUI NCATCILHOCTH;

- pa3BUBATh KpEaTHBHOE
MBIIUICHUE TIPU PEIICHUN
JKU3HEHHBIX TTPOOJIEM.

0) 0azoBbIE
HCCIe10BaTeIbCKHE
aelcTBUA:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCICA0BATCILCKON U
MPOEKTHOM JIESITEIBHOCTH,
HaBBIKaMH pa3pericHus
npo0Jem;

- BBIBJISIT IPUYUHHO-
CJICJICTBEHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
apryMEHTHI JIJIst
JI0Ka3aTeJIbCTBAa CBOMX
YTBEPKIECHUH, 33/1aBaTh
napameTpbl U KpUTEPUHU
peleHus;

- AaHAJIM3UPOBATH MOJTYYEHHBIE
B XOJI€ PEIICHUS 3a/1a4i
pe3ynbTaThl, KPUTUUYECKH
OIICHUBATDH UX JJOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb MIEPEHOCUTH 3HAHUSI B
MMO3HABATEIIbHYIO U
MPAKTUYECKYIO 00JIacTu
KU3HECATCIIBHOCTH;

- YME€Tb UHTETPUPOBATH 3HAHUS
W3 Pa3HBIX MPEIMETHBIX
obuacTei;

- BBIJIBUTATh HOBBIC HJICH,
npeasiaraTh OpUruHaIbHbIC
MOJXO/Ibl U PEUICHUS; U
CITOCOOHOCTH UX

HauOoJIbIINE U HAaUMEHBIINE 3HAYCHUS
GbyHKIMH; CTPOUTD rpaguKu
MHOIOWJIEHOB  C  HCIIOJIb30BaHUEM
amnmapara MaTeMaTHYeCKOTO aHaJN3a;
IPUMEHSATh IPOU3BOIHYIO npu
pellIeHNH 3a7a4d Ha JBM)KEHUE; pelaTh
IPaKTUKO-OPUEHTUPOBAHHBIE  3a/1a4U
Ha HauOOJbIIME ¥  HAUMEHbBIIHUE
3HaYeHUs, Ha HaxXOXIEHHE IYyTH,
CKOpPOCTH M YCKOPEHHS;

-yMETb  ONEpPUPOBATH  IOHATHSIMM:
panuoHaIbHas byHKIMA,
noka3areiabHas (QYHKIMs, CTeleHHas
¢bynkuus, norapudmudeckas QyHKIHS,
TPUTOHOMETPUUYECKHE ¢GbyHKIMH,
oOpaTHble (DYHKIIMH; YMEHUE CTPOUTH
rpaduKy IpU U3YYEHUHU NPOLIECCOB U
3aBHCUMOCTEH, TIPU pEIICHUH 3a7ad U3
JIpyrux y4eOHBIX MPEIMETOB W 3a/ad

U3  pealbHOW JKM3HH; BbIpaXarhb
dbopMyllaMi  3aBUCHMOCTH  MEXIY
BEJTUYMHAMU;

-yMeThb peuiaTb TEKCTOBBIE 3aJauu
pa3HbIX TUNOB (B TOM 4YMHCIE Ha
OPOLEHTHl, JOJIM W  4YacTd, Ha
TBUKECHHE, paodory, CTOUMOCTD
TOBapOB M YCIyT, HAJOTH, 3a/aydl W3
objacTu ympaBieHHs JTUYHBIMH H
CeMEMHBbIMU (PMHAHCAMH); COCTABIISThH
BBIpA)KCHHSI, YyPAaBHEHUS U HEPaBEHCTBA
U MX CHCTEMBbl I YCJIOBHIO 3aJauH,
UCCIIEIOBATh IIOJIyUEHHOE DPEIICHUE U
OILICHUBATH MPaBIOTNOI00HOCTD
pe3yiIbTaToB;

- yMETh ONEpUPOBATh MOHATHSIMH:
cpeaHee apudmeTHyecKoe, MeIuaHa,
HauOoJbIlIee U HaMEHbIIee 3HAYEHUS,
pasMax, JucHepcus, CTaHAapTHOE
OTKJIOHEHHE  YHCJIOBOTO  Habopa;
YMEHHE W3BJIEKATh, HHTEPIIPETUPOBATH
nH(pOpMalMIO0, TPEACTAaBICHHYIO B
Tabnuiax, Ha Juarpammax, rpadukax,
OTPaXAIOIYI0 CBOWCTBA  PpPEATbHBIX
MIPOLIECCOB W SIBJICHUM; MPEACTaBIATh
MH(OPMALIMIO C TOMOIIBIO TaOIUI U

AuarpamMmm, HUCCJICaA0BaTh
CTaTUCTHYCCKHUEC OAHHBIC, B TOM YHCJIIC
C NPpUMCHCHUCM l"pa(bI/ILICCKI/IX

MCTOOOB U 3JICKTPOHHBIX CPCIACTB;

- YMCTb OICPUPOBATL TMOHATHUAMMU:
CIy4YalHBII  ONBIT W  Clly4yalHOeE
COOBITHE, BEPOATHOCTH CIIYy4alfHOTO




HUCIOJIL30BAHUS B
HO3HABaTEJILHOU U COLIMATIBLHON
MpaKTHUKE.

COOBITHS; YMEHHUE BBIYUCIISATH
BEPOSATHOCTH  C  HCIIOJIb30BaHUEM
rpadM4ecKux METOJIOB; HPUMEHSThH
(GOpMyIIBI  CIIOKEHHSI M yYMHOXXCHHUS
BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKThI
u  (QOopMyNnbl TpH pELIeHUH 337134,
OLICHUBATh BEPOSITHOCTH  PEabHBIX
COOBITHI1; 3HAKOMCTBO CO CIyYallHbIMU
BCJIMYMHAMHU, YMEHHE  NPUBOJIUTH
MIPUMEPbI MPOSIBJICHUS 3aKOHa
OONBIIMX 4YHCEN B TPUPOAHBIX H
0OI1IECTBEHHBIX SBJICHUSX;

- yMETh ONIEpPUPOBATh TOHATHSIMH:

TOYKa, npsimMasi, MIJIOCKOCTH,
IPOCTPAHCTBO,  JABYTPaHHBIM  yrod,
CKPEIIUBAIOIINECS MpsIMBIE,
napajjiebHOCTh MIPSIMBIX u

IUIOCKOCTEM, Yroi MeXIy MNpsSMbIMH,
OpsIMOM M IUIOCKOCTBIO,  MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, MEXY MPSMBIMU, MEXIY
IUIOCKOCTSIMH, YMEHHE MHCIIOIb30BaTh
IIPU PELICHUH 3a]]a4 U3YYEHHbIE (PaKThI
U TEOpeMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pasmepsbl 00BEKTOB
OKPY’KaIOILEro MUpa;

-yM€Th  ONEpPUPOBaTh  IOHITUSIMHU:
MHOTOTPaHHUK, cevyeHue
MHOTOTpaHHHKa, KyO,
napajulelenunes, npusMa, nUpaMuja,
¢durypa W TOBEPXHOCTh BpALICHMUS,
IWIMHP, KOHYC, 1map, chepa, cedeHus

(dburypsr BpAILICHUS, IJIOCKOCTb,
Kacaromasics  chepsl,  IUIUHApA,
KOHYyca, TUTOIIAIb MTOBEPXHOCTH
MUPAMHU/IBI, TIPU3MBI, KOHYyca,
UAJTUHIpA, TUIomAanas cdepbl, 00bemM
KyOa, MPSIMOYTOJIBHOTO
napajuiefienumnena, MU PAMH/IBI,

MpU3MBI, [UIUHApPA, KOHyca, IIapa,
yMEHHUE N300pakaTh MHOTOTPAaHHHUKHU U
MOBEPXHOCTH BpAICHHSI, X CECUCHHS
OT pYKH, C TIOMOIIBIO YEPTEKHBIX

WHCTPYMEHTOB u JEKTPOHHBIX
CPEJCTB; yMEHHE  pPacro3HaBaTh
CUMMETPHIO B MPOCTPAHCTBE; YMCHHE
pacro3HaTb IIPpaBUJIbHEBIC
MHOTOTPaHHHKH;

- YMETb OIEpUpPOBATH MOHATUAMU:
JBUKCHHE B TIPOCTPAHCTBE, MOIOOHbBIE
(burypor B MIPOCTPAHCTBE;
HUCITIOJB30BATh OTHOUIICHHUC Hnoma,ueﬁ




MOBEPXHOCTEH M 00BEMOB TOIOOHBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIYUCIISATH T€OMETPUYECCKHE
BEeITMYMHBI (JJIMHA, YTOJ, TUIOIIA[b,
o0beM,  IUIOmMAAb  IOBEPXHOCTH),
WCTIONIB3YSl HM3y4YeHHBIE (QOpMYIBl |
METO/IbI;

- yYMETh ONEPUPOBATH MOHITHIMH:
NpSIMOYTOJIbHAs CHCTEMa KOOPJMHAT,

KOOPAMHATHI TOYKH, BEKTOP,
KOOPAMHATBHl ~ BEKTOpa,  CKAaJISIPHOE
IIPOU3BEACHHUE, yroi MEXIY
BEKTOPaMHU, cyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpa Ha 4YHCIIO,

HAaxXOJUTh C TOMOIIBIO HM3YYECHHBIX
dbopMylI  KOOpOWHATBI  CEPEIUHBI
OTpe3Ka, pacCTOSHHUS MEXIy IByMs
TOYKAMHU;

- YMETh BBIOUPATH MOIXOISIIUN METO/
JUISL PELICHUs 3aja4d, paclio3HaBaTh

MaTeMaTU4YeCKue (axTsI U
MaTeMaTHIeCKUe MOJICTIH B
HPUPOIHBIX u OOIIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMCHHE

IIPUBOANTH IPUMEPBl MATEMATUYECKUX
OTKPBITUA POCCUHCKOM U MHPOBOM
MAaTeMaTUYECKON HAYKH.

OK 02. Hcnonb3oBarb
COBPEMEHHBIE CPEACTBA

NOWCKa, aHalM3a |
UHTEpIpeTaluu
uH(popManuy, u
UH(POPMaLlMOHHbIE
TEXHOJIOTUH TSt
BBITTOJIHEHUS 3aja4
npodeccuoHaNbHOM
JeSITeTbHOCTH

B oOaactu 1eHHOCTH WM
HAYYHOI0 MO3HAHUS:

- c(hOopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pa3BuTUA

YPOBHIO
HayKu "
00111eCTBEHHOH NPaKTUKH,
OCHOBAaHHOTO Ha  JWajore
KYyJIbTYp,  CIIOCOOCTBYIOIIETO
OCO3HAaHMIO CBOEr0 MecTa B
MOJIMKYJIETYPHOM MHPE;

- COBEPILIEHCTBOBAHUE
SI3BIKOBOM M YHUTATEIbCKOH
KYJIbTYpbI KakK cpeacTBa
B3aUMOJICUCTBUA MEXTY
JIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH
Hay4YHOU JIeSITeIIbHOCTH,
TOTOBHOCTE OCYIIECTBIISTh
MIPOEKTHYIO n
HCCIIEI0BATEIbCKYIO
JIeATEbHOCTh HMHIWBHUAYaTbHO
Y B rpymIie.

OBaanenue

- yMETb ONEpUpOBaTh MOHITHIMHU:
panyoHanbHas, NoKa3aTenbHasi,
CTETEeHHas, Jorapudmuueckas,
TPUTOHOMETPUYECKHE U  OOpaTHbIE
GyHKIUY; CTPOUTH rpaduku
U3yYeHHbIX (YHKIMH, HCHOIB30BATh
rpadUKu IpU U3y4EHUH IPOLECCOB U
3aBUCUMOCTEH, IPU PELLIEHUH 3a/1ad U3
JIpYyruX Y4eOHBIX MpPEIMETOB M U3

peanbHOMI JKU3HU, BBIpaXkaThb
dbopMynaMH  3aBHCUMOCTh  MEXIY
BEJINYNHAMUY;

- YMEHHUE ONEPUPOBATH MOHATUSIMHU:
JIBMDKEHUE B IIPOCTPAHCTBE, TIOJ00HBIE
(Gurypsl B IpOCTPaHCTBE;
WCIIOJIH30BaTh OTHOIICHUE TUTOIAIeH
MOBEPXHOCTEN U 00HEMOB MTOTI00HBIX
(buryp npu peuieHuu 3aaay;




YHHBEPCAJIbHBIMU Y4eOHBIMH
M03HABATEJIbHBIMHU
JeHCTBUSIMH:

B) padoTta ¢ nHpopManmeii:

- BIIAJICTh HaBbIKaMU
nojy4yeHuss wuHpopManuu U3
VUCTOYHUKOB pPa3HbIX THIIOB,

CaMOCTOATCIIbHO
OCYIICCTBJIATL IIOUCK, AHAJIU3,
CHUCTCMATHU3all U0 )51

MHTEpIIpeTalui0 UHPOpMaAIUU
pa3INYHBIX BUIOB U  (QopMm
IIPE/ICTABIICHHUS;

- co3laBaTh  TEKCTHl B
pa3IMYHBIX dbopmaTax c

y4eToM Ha3HAYCHUS
uHpOpMALlUM U IIEJICBOM
ayJIUTOPUH, BEIOMpast
ONTUMAJIBHYIO bopmy
Npe/ICTaBIICHUS u
BU3YaJIU3aIiH;

- OLICHMBAaTb JIOCTOBEPHOCTD,
JETUTUMHOCTb ~ MH(pOpMAaIu,
€€ COOTBETCTBHUE IIPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;
- WUCIOJI30BaTb  CpPEACTBA

MH(OPMaLMOHHBIX u

KOMMYHHKAITHOHHBIX

TEXHOJIOTHI1 B peleHun

KOTHUTHUBHBIX,

KOMMYHHKATHBHBIX "

OpPraHM3aIllMOHHBIX  3a7ad ¢

COOIIOIEHUEM TpeboBaHMit

HPTrOHOMUKH, TEXHHUKHU

0e30IacHOCTH, TUTHEHBI,

pecypcocOepexeHus,

MIPABOBBIX M 3THYECKUX HOPM,

HOPM nH(OPMAIIMOHHON

0e30IacHOCTH;

- BIIQJICTh HaBBIKaMU

pacro3HaHwusI " 3aITUTHI

uHpopManuu,

MH(OpMaLOHHON

0€30MaCHOCTH JIMYHOCTH.
OK 03. [TmanupoBats u | B ods1acTu AYXOBHO- | - yYMEThb ONEPUPOBATH MOHATHUIMMU:
pean30BhIBATh HPaBCTBEHHOI0 BOCIIUTAHUS: | PAllUOHAIIBHBIE, UppalMoHaIbHBIE,
COOCTBEHHOE - c(hOpMHUPOBAHHOCTD | TIOKA3aTEIbHEIE, CTETICHHBIE,
npodecCHOHAbHOE U | HPABCTBEHHOTO CO3HaHMS, | TorapuPMUIECKUe,
JMYHOCTHOE pa3BUTHE, | STHUECKOTO TIOBEICHHUS; TPUTOHOMETPHUCCKHE ypaBHEHUS,

IpEAIPUHUMATENLCKYIO
JIeSTEIbHOCTh B
pohecCHOHATBLHOM

- CcHOCOOHOCTH  OLIEHUBATH
CHUTYAIIHIO u PUHUMATD
OCO3HAHHELIC peI_HeHI/ISI,

HEpPaBEHCTBA U CUCTEMBI;
- yMETb ONEpUPOBATHh MOHITUSIMHU:
MHOTOTPaHHUK, CEUYEHHUE
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chepe, UCHOIB30BATH
3HaHUS 10 (PUHAHCOBOU
IpPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIHsAX

OpUEHTHUPYSICh Ha MOpPAIbHO-

HpaBCTBeHHHe HOprI 158
OECHHOCTH,
- OCO3HAHHC JIMYHOI'O BKJIaJla B
IIOCTPOEHUE YCTOMYUBOIO
Oynywero;

- OTBETCTBEHHOE OTHOILIEHUE K
CBOMM pOJIUTENSIM U (WJIN)
JIpyruM YJIeHaM CeMbH,
CO3JaHMI0 CEMBU Ha OCHOBE
OCO3HAHHOTO OPUHSTUS
LIECHHOCTE! CEMEWHOM JKU3HU B
COOTBETCTBUU C TPATULUSIMU
HapoaoB Poccuu.

OBJajeHune
YHHBEpPCAJbHbIMH
peryJisiTUBHBIMH
NefiCTBUAMU:

a) caMOOpraHu3anms:

- CaMOCTOSITEIIbHO
OCYIIECTBIISITh
MO03HABATENbHYIO
JIeSATEeILHOCTD, BBISIBIISATD
po0OJIeMBl, CTaBUTh u
dbopMyIMpoBaTh COOCTBEHHBIC
3ajaun B 00Opa3oBaTeNbHOI
JEATETbHOCTH W >KHU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSATEIbHO COCTaBIISThH
IUIaH pelIeHust NpobJaeMbl ¢
Y4€TOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATIOYTEHU;

- JaBaTb OLEHKY HOBBIM
CUTyaIusiM,  CIIOCOOCTBOBAThH
(bopMHpOBAHUIO "
MIPOSIBJICHUIO HIMPOKOU
SPYIUIMHN B Pa3HBIX OOJIACTSIX
3HAHUH, MMOCTOSHHO MOBBILIATH
CBOW  0Opa3oBaTeNbHBIH U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

- WUCINOJIb30BaTh  TPUEMBI
peduekcun JUTSt OLICHKHU
CUTyallud, BbIOOpa BEpPHOTO
pelieHus;

- YMCTh ONLCHUBATb PUCKU H
CBOEBPEMEHHO MPUHUMATH
PEHICHUSA IO UX CHUIKXCHUIO,

B) 3MOIHOHAIbHBIH
HHTEJIEKT,
NMPeAnoIAra M

MHOTOTpaHHUKA, KyoO,
napasuiesieuIe/l, Npu3Ma, MUpamMua,
durypa " TOBEPXHOCTh BpAIICHHS,
HWIAHIP, KOHYC, map, cdepa, CeUeHHs
buryps BpaIlCHHS, IUTOCKOCT,
Kacaromasics  cepel,  IMUIUHAPA,
KOHYCa, TUTOIIA Th TIOBEPXHOCTH
MUPAMUIBI, MIPU3MBI, KOHYCa,
MWIMHAPA, Tutomanas cdepbl, o00beM
Ky0a, PSMOYTOJIBHOTO
napaienenure/a, UPaMUJIbI,
MpU3MbI, LWIMHIpPA, KOHYyCa, IIapa;
yYMEHHUE U300pakaTh MHOTOTPaHHUKH H
TeJla BPAIICHUS, UX CEYCHHUS OT PYKH, C
IIOMOIIBI0 YEePTEKHBIX HHCTPYMEHTOB

U DJEKTPOHHBIX  CPEICTB, YMETh
pacro3HaBaTh CUMMETPUIO B
MPOCTPAHCTBE;, YMETh paClO3HABaTh

IMPaBUJIbHBIC MHOTOTPaHHUKH
- YMCETb OICPpUPOBATH IOHATHAMMU:
mpAMOYrojibHasaA CHCTEMa KOOpJAWHAT,

KOOpAMHATbI TOYKH, BEKTOD,
KOOpAMHATBl ~ BEKTOpa,  CKaJIIPHOE
IIPOU3BENICHUE, yroiu MEXIY
BEKTOPAMHU, cyMMa BEKTOPOB,

IIPOM3BEICHUE BEKTOpa Ha YHCIO;
HaXOJUTh C [OMOIIBI0 M3YyYEHHBIX
¢dbopMy1  KOOpAMHATBl  CEpEAMHBI
OTpe3Ka, pacCTOSTHUE MEXIYy ABYMs
TOYKaMHU.




chopMUPOBAHHOCTD:

- BHYTPEHHEH MOTHUBAlUH,
BKJIIOYAIOIEH CTpPEMJICHUE K
JOCTHIKCHUIO LIEJIM U YCIIEXY,
ONTHUMH3M, HWHHUIMATHBHOCTD,
yYMEHHUE JIeUCTBOBAaTh, HCXOI
13 CBOMX BO3MOXHOCTEH;

- ODMIATHH,  BKJIIOYAIONICH

CIIOCOOHOCTH HOHHMATb

HMOIMOHAIBHOE COCTOSIHUE

IpYrHX, YYUTHIBATH €ro IpH

OCYILIECTBIICHUH

KOMMYHUKAIMH, CIIOCOOHOCTb

K COYYBCTBHIO U

CONEPEIKUBAHUIO;

- COIMAJBbHBIX  HABBIKOB,

BKJIIOYAIOIIUX  CIIOCOOHOCTB

BBICTPAWBaTh OTHOIICHUS C

JPYTUMH JIOABMH, 3a00TUTHCS,

HPOSIBIISTH UHTEpeC u

pa3pemath KOHQIHKTHL.
OK 04. DdodextusHo | ['oTOBHOCTH K |- YMETb OIEpUpOBaTh IOHATHSIMHU:
B3aMMOJICIICTBOBaTh U | CAMOPA3BUTHIO, CllyyallHbIi ~ ONBIT U CilydaifHoe
paboTaTh B KOJUIEKTUBE | CAMOCTOSITEJbHOCTH U | COOBITHE, BEPOATHOCTH CIIy4alfHOTO
U KOMaHie caMoomnpe/eIeHHIO: coOBITHS, yMETh BBIUUCIISATh

- OBIIAJICHUE HaBBIKAMHU | BEPOSITHOCTH ~ C  HCIIOJIb30BaHUEM

yueOHO-HCCIIeI0BATENbCKOM, rpadMuecKux METOJO0B, HPUMEHSThH

NPOSKTHOH W COIHUAIBHOU | (GOPMYJIBI CIOKEHUS W YMHOXCHHS

JeSITeIbHOCTH; BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI

Osaanenne u  QOpMyNBl TIpH pEmIeHHH 337ad,

YHHBEPCAJIbHBIMH OLIEHUBATh BEPOSITHOCTU  peabHbBIX

KOMMYHHKATHBHBIMH COOBITHI, 3HAKOMCTBO CO CIyYailiHBIMU

AefiCTBUSIMU: BEJIMYMHAMH, yMEHHE  TNPUBOJIUTH

0) COBMECTHAasl | IPUMEPHI MIPOSIBIICHUS 3aKOHa

NesITeIbHOCTD: OONBIIMX YHCEI B TPUPOAHBIX H

- NOHMMaThb W UCIOJIb30BaTh
MPEUMYIIECTBA KOMAaHAHOU U
WHIUBUIYAIbHON pabOTHI;

- IPUHUMATh LIEJTM COBMECTHOM
JIeATEeITbHOCTH,
OpraHU30BbIBaTh u
KOOPJAMHHUPOBATh ACHCTBUS IO
€€ JOCTHKEHHIO: COCTaBJIATh
IUJIaH JIEVCTBUM, pacHpeacsiTh
poiM C  y4eTOM  MHEHUU
YYaCTHUKOB, o0CyXIaTh
pe3ynbTaThI COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH "
BBITIONHSATE PaboTy B YCIOBHUSAX
peanbHOro, BHUPTYAIBHOTO H
KOMOWHUPOBAHHOTO

OOIIECTBEHHBIX SBJICHUSX;

- yMETh ONEpUPOBATh MOHATHUSIMHU:
CTENEeHb 4YHCJIA, JIOTapu(pM YHUCIHa;
YMEHUE  BBHIMOJHATH  BBIYMCIICHUE
3HaYeHUH u npeoOpa3oBaHus
BBIpQXEHUH  CO  CTETMEHAMH W
aorapugmamu, npeoOpa3oBaHUs
JTPOOHO-PAIIMOHATILHBIX BRIPAKECHH;

- YMEHHE ONEepUpOBaTh MOHATHUSIMHU:
panroHanbHas byHKIHS,
nokaszatenabHass (YHKIHS, CTEleHHas
¢byHkus, norapupmudeckas GyHKIus,

TPUTOHOMETPHUUYECKHE ¢GbyHKIMH,
oOpaTHble (DYHKIIMH; YMEHHE CTPOUTH
rpaduKu M3YYEHHBIX byHKUIMH,

UCIOJIb30BATh TpaMKU NPU U3yUYEHHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IpHU
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B3aMOJCHCTBHS;

- OCYIIECTBIISAITh TIO3UTHUBHOE
CTpaTeruyeckoe IMOBEJCHUE B
pa3IMYHBIX CUTYaITUsIX,
NPOSBISATH ~ TBOPYECTBO U
BOOOpakeHUe, OBITh
MHUIUATUBHBIM.

OBananenue
YHHBepPCAJIbHBIMU
peryisiTHBHBIMH
JeHCTBUSIMH:

I) NPUHATH ce0s W JAPYrux
JI0en:

pelIeHNH 3a7ad U3 JOPYTux y4eOHBIX
NIpEeAMETOB M 3a1ad M3 pPEAIbHOU
KU3HU; BBIpa)XaTh bopmynamu
3aBUCUMOCTH MCIKAY BCIIMYMHAMU,

- [pUHUMATb MOTUBBI U

apryMeHThl ApPYTuX JIOAeH nu

aHanu3e pe3yJIbTaToB

JeSITEIbHOCTH;

- IpU3HaBaTh CBOE IpPaBO H

IIpaBoO  Jpyrux JIIOJAEW Ha

OIIINOKH;

- pa3BUBaTh  CIIOCOOHOCTH

INOHUMaTb MHP C [O3UIMHU

JPyroro 4ejuoBeKa.
OK 05. OcymectBisiT | B 001acTH  3CTETHYECKOIO | - YMETb OINEPUPOBATH IMOHATHIMHU:
YCTHYIO ¥ IMCbMEHHYIO | BOCIMTAHHUS: cpeaHee apudMeTHyecKkoe, MeIuaHa,
KOMMYHHUKAIHIO Ha | - 3CTETUYECKOE OTHOILIEHHE K | HauOoJiblllee U HauMEHbIIIee 3HAUCHMUS,
roCy1apCTBEHHOM MHUDPY, BKJIIOYass  3CTETUKY | pa3Max, JAMCIEpPCHs, CTaHIAApTHOE
A3BIKE Poccuiickoii | ObiTa, HAay4YHOT'O U | OTKJIOHEHHE  YHCJIOBOrO  Habopa;
®denepaliii ¢ y4E€TOM | TEXHHUUYECKOTO TBOPUYECTBA, | YMEHUE U3BJIEKAaTh, MHTEPIPETUPOBATD
0coOeHHOCTeHN cropra, Tpyna U | nHQOpMalMI0, TPEACTAaBICHHYIO B
COLIMATILHOTO U | OOIECTBEHHBIX OTHOILICHUH; TabaMIax, Ha JuarpaMmax, rpadukax,
KYJIBTYPHOT'O - CIOCOOHOCTh BOCIPHUHHMMATDH | OTPAXKAIOLIYI0 CBOWCTBAa  PEaJbHBIX
KOHTEKCTa pa3iaM4YHbIE BHJBl MCKYCCTBA, | IPOLECCOB M SBJICHUH; IPEICTaBIISTH

TpaiMLMd U TBOPYECTBO | UHGOPMAIIMIO C TMOMOIIBIO TaOIHIl U

CBOEr0 M JIpyTUX HApOJIOB,
OIIYIIATh SMOLMOHAILHOE
BO3JEHCTBUS UCKYCCTBA;

- yOXKIAEHHOCTh B 3HAUUMOCTH
JUIS JIAYHOCTH W 0OIlecTBa
OTEUYECTBEHHOTO M MHPOBOIO

HCKYCCTBA, STHUYECKHUX
KyJIbTYpHBIX  TpaJulMi U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTb K

CaMOBBIPKEHUI0O B  Pa3HbIX
BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KadecTBa
TBOPYECKOM JINYHOCTH.
OsJajgenue
YHUBEPCAJIbHBIMHA
KOMMYHHMKATHBHBIMH
JeHCTBUSIMMU:

JUarpaMM; HCCIIEA0BaTh
CTaTUCTUYECKUE aHHBIC, B TOM YHUCIE
c IIPUMEHEHHUEM rpaduyecKkux

METOZIOB U DJIEKTPOHHBIX CPE/ICTB;
- YMETb ONEpPUPOBATH IOHATHIMMU:

TOYKa, npsiMas, IIJIOCKOCTB,
MIPOCTPAHCTBO,  JBYTPAaHHBIA  YroOJI,
CKpELIUBAOIIHEC IIpsIMBIE,
NapaJlIeIbHOCTD MIPSIMBIX nu

IIJIOCKOCTEHN, yroJl MEXAY IpsSMBIMU,
MPSIMOM M IJIOCKOCTBIO, MIIOCKOCTSIMU,
paccTositHue OT TOYKM [0 IUIOCKOCTH,
MEXIY MPSIMBIMH, MeXIY
IJIOCKOCTSIMU;  YMETh  UCIIOJIb30BaTh
MIPH pEIIeHNUH 3a]1a4 U3y4eHHbIE (haKThI
U TEOpPEMBl IUIAHUMETPUM; YMEHHUE
OLICHUBATH pa3Mepsl 00BEKTOB
OKPY’KaIOILIEro MUpA.
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a) o01eHue:

- OCYILIECTBIISITh
KOMMYHUKAIldM ~ BO  BCEX
cdepax KU3HU;

- pacro3HaBaTh HeBepOaJbHbBIC
cpeacTBa OOIICHUS, MOHUMATh
3HAYEHHE COIMAJIBHBIX 3HAKOB,
pacrio3HaBaTh  MPEANOCHUIKH
KOH(JIMKTHBIX ~ CHUTyalUd W
CMSr4aTh KOH(IUKTHL;

- pasBepHYTO U  JIOTUYHO
u3JaraTh CBOIO TOYKY 3PEHUS C

UCIIOJIb30BAHUEM  SI3BIKOBBIX

CPEICTB.
OK 06. IlposBiATh | - Oco3HaHHWE OOYYarOIIMMUCSH | - YMEThb ONEPUPOBATh MOHATHIMU:
rpaXkJaHCKo- POCCHUICKOM IPAXKJIAHCKOW | IPSIMOYTOJIbHAsl CHCTEMa KOOpAUHAT,
NaTPUOTHYECKYIO UJCHTUYHOCTH; KOOpAMHATbI TOYKH, BEKTOD,
HO3ULIUIO, - LEJICHANIPABICHHOE Pa3BUTHE | KOOPAMHATEI ~ BEKTOpPa,  CKAIIPHOE
JEMOHCTPUPOBATh BHYTpPEHHEN MO3ULMH | IPOU3BEJECHUE BEKTOPOB, YIOJ MEXKIY
OCO3HAHHOE IIOBEIEHHUE | IMYHOCTH HAa OCHOBE JYXOBHO- | BEKTOPAaMHU, cymMma BEKTOPOB,
Ha OCHOBE | HPAaBCTBEHHBIX LIEHHOCTEHN | IPOU3BEICHUE BEKTOpa Ha 4YHCIIO,
TPaAULMOHHBIX HapooB P®, ucropuueckux M | HAXOAUTh C IIOMOIIBIO H3YYEHHBIX
00I11e4eI0BEYECKUX HAlMOHAJIbHO-KYJIbTYPHBIX dbopMya  KOOpAMHATBl  CEpEAMHBI
LIEHHOCTEH, B  TOM | TpaguLuH, (dopMHupOBaHUE | OTpE3Ka, PACCTOSHUE MEXIY ABYMS
qucie c YYETOM | CUCTEMBI 3HAYUMBIX | TOUKAMH;
rapMOHM3aLUA LIEHHOCTHO-CMBICJIOBBIX - yMeTb BBIOMpATh  MOAXOISAIIMMA
MEXHALMOHAIBHBIX U | YCTAHOBOK, U3Y4YEHHBIM METOJA Ul  PEIICHUS
MEXPEJINTUO3HBIX AHTUKOPPYINIIMOHHOTO 3a/1a4u, pacrno3HaBaTh
OTHOLLIEHHUH, MHUPOBO33PEHH, MaTeMaTUYECKUE baxTh u
IIPUMEHATHh CTaHJAPTHI | IPABOCO3HAHHS, MaTeMaTHYECKUE MOJEIHN B
AHTUKOPPYILIUOHHOTO | OKOJIOTUYECKOU KYJIbTYpBI, | IPUPOIHBIX 51 00I11eCTBEHHBIX
MOBEJCHUS CIIOCOOHOCTH CTaBUTh LIETH W | SIBJEHMUSIX, B MCKYCCTBE; yMEHHE

CTPOUTH KU3HCHHBIC IIJIAHBI.

B yactu  rpaxkaaHckoro
BOCIIUTAHUS:

- OCO3HaHUE CBOMX
KOHCTUTYLHMOHHBIX IpaB n
o0s13aHHOCTEH, yBa)KE€HHE
3aKOHa M MPABOIOPSIKA;

- TpUHATHE TPaTUIMOHHBIX
HallMOHAJIbHBIX,
00I11eYeTOBEYECKUX
TYMaHUCTUUYCCKUX u

JACMOKPAaTUICCKHUX HCHHOCTeﬁ;
- TOTOBHOCTb IPOTHUBOCTOATH

HJICOJIOTHH AKCTPEMH3MA,
HallMOHAMM3Ma, KceHopoOuH,
JTUCKPUMUHAIIH o
COoaJIbHbIM, peJ'II/IFI/IOSHI)IM,
paCOBBIM, HallMOHAJIbHBIM
MpU3HAKaM;

- TOTOBHOCTb BE€CTU

IIPUBOAUTH IPUMEPBI MATEMATUYECKUX
OTKPBITHA POCCHUMCKOM W MHPOBOH
MaTEMaTUYECKON HAyKHU.

- YMETb OIEpPUPOBATH IIOHATHUIMMU:

CIIy4alHbI  OIBIT Clly4aiiHOe
COOBITHE, BEpPOATHOCTH CIIy4aifHOTO
CO6I)ITI/I${, YMETH BBIYUCIIATH
BEPOATHOCTL  C  MCIOJb30BAaHUEM
rpa@u4ecKux METOAOB, NPUMEHSTH

(GopMyJIBl CIIOKEHUS M YMHOXCHHS
BEPOSTHOCTEH, KOMOMHATOPHBIE (hAKThI
u  (GopMynbl NpH pELIeHHH 33a7]ad,
OLICHUBAaTh BEPOSITHOCTH PEATBHBIX
COOBITHH, 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMH, YMEHHE  IPUBOJIUTH
IIPUMEPBI IIPOSIBIIEHUS 3aKOHa
0O0JBIIMX YHCEd B MNPUPOAHBIX H
OOIIECTBEHHBIX SBJICHHUSX.
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COBMCCTHYIO OCATCIIBHOCTL B

WHTEpecax IpakJaHCKOTO
oOmiecTBa;  y4acTBOBaTb B
CaMOYyTIpaBJICHUH B
00111e00pa3oBaTEIHbHOM

OopraHu3alu u JIETCKO-
FOHOILIECKUX OpraHu3alusix;

- YMEHHUE B3aUMO/ICHCTBOBATH C
COLIMAIbHBIMM MHCTUTYTaMHU B
COOTBETCTBUU C UX (YHKITUIMHU
Y Ha3HAYEHUEM;

- TOTOBHOCTh K T'yMaHHUTapHOU
u BOJIOHTEPCKOM
JIeSATEIbHOCTH;
MATPHOTHYECKOTO
BOCIIUTAHMS:

- c(hOpMHUPOBAHHOCTh
POCCHUICKOM IPaKIaHCKOU
UJEHTUYHOCTH, TMATPUOTU3MA,
YBaXXEHUA K CBOEMY Haponay,
YyBCTBa OTBETCTBEHHOCTH
npen Poaunol, ropmoctu 3a
CBOM Kpai, cBor Poauny, cBoi
A3bIK U KYJIBTYpPY, IPOLLIOE U
HACTOsIIIEeE
MHOT'OHAIIMOHAJIBHOTO HapoJa
Poccuu;

- IIEHHOCTHOE OTHOULIEHUE K
TOCYJapCTBEHHBIM CHMBOJIaM,
HUCTOPUUECKOMY U TPUPOTHOMY
HACJIEJINIO, MMaMSATHUKAM,
TpaauusM HapoaoB Poccun,
noctmkeHusM Poccun B Hayke,
HCKYCCTBE, criopre,
TEXHOJIOTHSIX U TPY/IE;

- unerHas  yOeXJIEHHOCTb,
TOTOBHOCTh K CIYXEHUIO W

3aIuTe OreuecTna,
OTBETCTBEHHOCTh 32  €rO0
cyns0y; OCBOCHHBIE
00yJaronuMucs
MEXIMPEIMETHbIE TOHITHSI U
YHUBEpCAJIbHBIE yueOHbIe
JIeNCTBUS (perymisITUBHBIE,
MO3HABATEIIbHBIE U
KOMMYHHUKATHBHBIC);

- CIOCOOHOCTh 170
WCTIOJIb30BaHUS B
MMO3HAaBATEILHON M COIHMAIILHOMN
MpPaKTUKE,  TOTOBHOCTh K
CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO u
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OCYIIECTBIICHUIO yaeOHOH
JACATCIIbHOCTH, opraHu3anvun
y4eOHOTO COTPYAHHYECTBA C
neaarort4yeCKuMmn
pabOTHUKAaMU M CBEPCTHUKAMH,
K Yy4YacTHIO B TIOCTPOCHHUHU
WH/IMBUyJIEHOM
00pa30BaTebHOI TPAEKTOPUH;
- OBJIAJICHUE HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM,

MPOEKTHOM W COLMAIbHOMN

JIeATEITbHOCTH.
OK 07. CopeiicTBOBaTh | - HE NPUHUMATh JCHCTBHS, | - YMETh OINEPUPOBATh IOHATHIMU:
COXpaHEHUIO MIPUHOCSIIINE Bpea | yHKIMs, HenpepeiBHAs — (QYHKIHUA,
OKpYXarollel  cpefbl, | OKpYXKarollel cpene; POU3BOIHAS, nepBoooOpasHas,
pecypcocOepexeHuro, - yMETh  MPOTHO3UPOBATH | ONMPEACIICHHBIA  WHTErpall;  yMETh
NPUMEHSTh 3HaHUS 00 | HeOIAroNmpHUsITHBIC HaXOHTh MIPOU3BOHBIC
W3MCHCHUW  KJIMMATa, | DKOJIOTHUECKUE  TOCIEACTBUS | JIEMEHTAPHBIX (DYHKIMNA, HCIOJIB3Ys
MIPUHIIMIIBI MpeIPUHUMAEMbIX JIeHCTBUH, | CIIPAaBOYHbBIE MaTEpUasbl; UCCIEIOBAThH
OEpEKITUBOTO Mpea0TBpaiaTh ux; B MPOCTEHIIMX Cciaydasx (QYHKIHH Ha
MIPOU3BO/JICTBA, - pacuIupuTh OTIBIT | MOHOTOHHOCTb, HAXOJIUTh HauOOIbIIICe
3¢ (heKTHBHO JESITEIIBHOCTH JKOJOTMYSCKON | 1 HAWMMCHbBINNE 3HAYCHHS (DYHKIIHIA,
JeiiCTBOBATH B | HaIlPaBJICHHOCTH; CTpOUTh TpadUKH MHOTOUICHOB C
Ype3BBIYAITHBIX - pa3zpabaThIBaTh IJIaH | UCIIOJIb30BAaHUEM amnmapara
CUTYaIUsAX pelieHus mpoOJIeMbl C Y4€TOM | MaTeMaTUYECKOTO aHanu3a;

aHajam3a UMEIOIINXCS | TPUMEHSTh MIPOU3BOIHYIO npu

MaTepHalbHbIX U | peUIeHUH 33J1ay Ha JABUKEHUE, pellaTh

HEMaTepUaIbHBIX PECYPCOB; MPAaKTUKO-OPUEHTUPOBAHHBIC  3a/1auu

- OCYIIECTBIISATh | HA ~ HauOOINbIlleE W  HAaWMEHBIIINE

1eJICHAITPaBICHHBINA MOUCK | 3HAYEHUs, Ha HAXOXICHUE TyTH,

MepeHoca CPeJICTB M CIIOCOOOB | CKOPOCTH U YCKOPEHHUS;

JEHCTBUS B |- yMETh ONEPUPOBATH TMOHSATHUSIMU:

po(heCCHOHATBHYIO CPENy;
- YMCTh IIEPCHOCUTH 3HAHUA B

II03HABATENbHYIO U
PAaKTUYECKYIO o0nacTh
KU3ZHEJEATENIbHOCTH;

- OpcajiaraTb HOBBIC IMPOCKTHI,
oncHuBaTh HWJIACH C MMO3UIUU

HOBM3HBI, OPUTHHAIIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

- JlaBaTh OLIEHKY HOBBIM
CUTYaLIHSIM, BHOCHUT
KOPPEKTUBBI B ACATEIBHOCTh U
OLICHUBATh COOTBETCTBUE

PE3YyJIbTATOB LCIISAM.

JBUKEHHE B MPOCTPAHCTBE, MOI0OHbBIE
(dburypsr B IIPOCTPAHCTBE,
UCTIONB30BaTh OTHOIIECHHUE TILUIOMIAAeH
MOBEPXHOCTEH U 00BEMOB MOJOOHBIX
(buryp npu peueHuu 3aaay;

- YMETh BBIYUCISTH TE€OMETPUYECKHE
BEJIIMYUHBI (JJIMHA, YTOJ, IUJIOMIA/b,
o0beM,  IUIOMIAJb  IMOBEPXHOCTH),
WCTIONB3ysl W3Y4YeHHBIE (DOPMYIBI |
METO/bI.

INK 1.4 CocraBisath
Jne(heKTHbIC BEIOMOCTH
Ha PEMOHT
AIIEKTPOOOOPYI0BAHUS

- YMETh U3BJIEKATh, HHTEPIIPETUPOBATH
nH(pOpMalMIO, TPEACTAaBICHHYIO B
Tabnuiax, Ha auarpammax, rpadukax,
OTPaKAMOIIYI0 CBOWCTBA  PEaIbHBIX
HpOHCCCOB nu ﬂBHeHHﬁ; Hpe,Z[CTaBJ'DITB
WHPOPMAIIUIO C TOMOIIBIO TAOIHI] U
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arpamm; HCCIIEeI0BaTh
CTATUCTUYECKUE JIaHHbIC, B TOM YHCIIE
c MIPUMEHEHHEM rpaduueckux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB;

IIK 2.3 HacrpauBaTh u
perynmpoBarhb
KOHTPOJIbHO-
U3MEpUTENIbHbIC
puOOpbI u
UHCTPYMEHTBI

- yMeThb BBIOMpATh  IMOJXOIAIIUI
W3yYEHHBI METOJ Uil  pelIeHUs

3ama4d, pacrmo3HaBaTh
MaTeMaTH4eCKHe (baxTbI u
MaTeMaTHYeCKUe MOJIeTIH B
MPUPOTHBIX u OO0IIIECTBEHHBIX

SIBJICHUSIX, B HMCKYCCTBE; YMEHHUE
MPUBOJUTH IPUMEPHI MATEMATUUYECKUX
OTKPBITUA POCCHUMCKOW M MHUPOBOU
MaTeMaTUYECKON HAYKH.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOMN JUCHUIJIAHBI

2.1 O0beM 0011e00pa30BaTeIbHOM AUCHUILVINHBI M BUIbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0beM yacoB

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 250
OcHOBHOE coep:KaHue 204
B TOM YHUCIJIE:

TEOPETUYECKHUE 3aHATHS 65

MPAKTUYECKHUE 3aHATHS 139
IIpodeccrnonaibHO OPMEHTHPOBAHHOE COIEP:KAHUE 30
B TOM YHUCJIE:

TEOPETUYECKUE 3aHATHUS 13

MPAKTUYECKUE 3aAHATUSA 17
Koncyabranumn 10

6

IIpomeskyTouHas arrectauus B Gopme IK3aMeHa
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2.2. TemaTH4yecKHH NJIAH U COJep:KaHUE JUCIIUINIMHBI

dopmupyembie o01IHe

HaumenoBanue Conepxanne yaeOHOTo MaTepuaia (OCHOBHOE U MPOPECCHOHATBHO- O6bem
pa3zesioB U TeM OpPUEHTUPOBAHHOE), JIAOOpaTOPHBIEC U MPAKTUYECKUE 3aHATHUS 4acoB M npodeccHonabHbIe
KOMIETEHINH
1 2 3 4
1 cemecTp
Pa3nea 1. [loBTOpeHne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIBI 12 (2/2)
Tewma 1.1 Leaun n Conep:kaHue y4eOHOro MaTepuaJa:
3a/1a4l MaTeMaTUKU [lenu m 3agaun M3y4eHHUs] MaTEMaTUKU IPU OCBOEHUHU CIELMAIbHOCTU. ba3oBble
MIPU OCBOCHHUH 3HAaHUSA W €HUS [0 MaTeMaTHKe B NPO(EecCHOHANBHOM U TOBCEAHEBHOU
CIII)GIII/IaJII)HOCTI/I. I{eaTeJILHOCT}I;I\fI ot g 2 OK %II’((())E (())%(’ (())5K 03,
Yucna v BBIYUCTICHUS. JleiicTBUS HAZl TIOJOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIAMH, OOBIKHOBEHHBIMU OK 0 6’ OK 07’
Breipaxxenus u U JCCATHYHBIMH JpoOsiMu. JIeHCTBUS co creneHsMU, (OPMYIbl COKPAIICHHOTO ’
npeoOpazoBaHus YMHOXEHHUSI.
IpakTuyeckoe 3anaTue Ne 1. Apudmerrndeckue ACHCTBUS HAJ YHCIIAMA 2
Tema 1.2 I'eomempus na | Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedoHozo mamepuana: TIK 1.4 [IK 3.2
NI0CKOCMU Buowt nnockux ¢ueyp u ux niowaos. IIpaxkmuxo-opuenmuposanuvle 3a0ayu 8 1 HI’T( 33 "
Kypce 2eomempuu Ha ni10CKOCmu
Tema 1.3 YpaBHeHus u Copepxanue y4eOHOIro MaTepuaJa;
HepaBeHcTBa. CrcTeMbl JluneiiHble, KBaapaTHbIE, JIPOOHO-pAIlMOHAJbHBIE YpPaBHEHHS] U HEPaBEHCTBA. 1 OK 01, OK 02, OK 03,
YpaBHEHUU U CriocoObl  perieHust CHCTEM JIMHEHHBIX ypaBHeHMH. CHCTeMbl JIMHEHHBIX OK 04,0K 05,
HEPABEHCTB HEPABEHCTB OK 06, OK 07
IIpakTnyeckoe 3ansiTue Ne 2. YpaBHeHUsI U HepaBeHCTBAa. CUCTEMBl ypaBHEHH. 3
Tema 1.4 Ilpoyenmnuvie | Ilpogheccuonanvrno-opuenmuposannoe codepiyicanue yueoHo20 mamepuana: OK 01, OK 02, OK 03,
6bIUUCTICHUS 6 | IIpocmuie u cnodcHvie npoyenmol, pazHvle cnocoodwvl ux evruucienus. Ilpoyenmuole 1 OK 04,0K 05,
npogheccuonanvrvix 8bIYUCTEHUS 8 NPODECCUOHANBHBIX 3A0a4aX OK 06, OK 07
3a0ayax Ilpakmuueckoe 3anamue Ne 3. [Ipoyenmuvie eviuucienuss 8 npopheccuoHanbHbIxX 2 IIK 1.4, IIK 3.2,
3a0auax 1IK 3.3
Paznen 2. OcHoBbl TpUroHOMeTpuH. TpuronoMmerpuyeckue GpyHKIUH 31 (1/2)
Tema 2.1. Conep:xxaHue yueOHOro MaTepuaJa: OK 01, OK 02, OK 03,
Tpuronomerpuueckue Paguannas mepa yria. IToBopoT Touku BOKpYr Hauana koopauHat. OmnpezaeneHue 1 OK 04,0K 05,
byHKITIN CHHYyCa, KOCUHYCa, TAHT'€HCA W KOTaHreHca. 3HaKU CHHYyca, KOCUHYca, TaHTeHca U OK 06, OK 07
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MPOU3BOJIBHOTO YTJIA.
Paaguanuas u rpagycHas
Mepa yria

KOTaHT'€HCa I10 YCTBCPTAM. 3aBHCHUMOCTD MECXKAY CHHYCOM, KOCUMHYCOM, TAHI'CHCOM
M KOTAHI'CHCOM OJJHOI'O 1 TOI'O KC yTJIa.

IpakTnyeckoe 3ansaTue Ne 4. PaqrianHblii METOJI U3MEPEHUS YIJIOB BpalllCHUS U
CBSI3b C I'PaJlyCHON MEpOM.

IIK 1.4, IIK 3.2,
K 3.3

Tema 2.2 Conep:kaHue y4eOHOro MaTepuaJa: OK 01, OK 02, OK 03,
OcHoBHEBIE Tpuronomerpudeckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB & OK 04,0K 05,
TPUTOHOMETPHUECKHE 1 — a. DopMyIIBl IPHBEIEHNUS. OK 06, OK 07
TOXIECTBA. POPMYJIbI IpakTnyeckoe 3ansitue Ne 5. OCHOBHbIE TPUTOHOMETPUUECKHE TOXKECTBA.

MIPUBE/ICHUS.

Tema 2.3 Copepxxanue yueOHOIro MaTepuaJa; OK 01, OK 02, OK 03,

Cunyc, kocunyc,
TaHI'€HC CYMMBI U
Pa3HOCTH JBYX YIJIOB.

Cymma u pasHoctb cuHycoB. CymMma U pa3HOCTh KOcuHYCOB. IIpeoGpa3oBanue
CYMMBI TPUTOHOMETPHYECKMX (YHKIMHA B TPOU3BEACHHWE M TPOU3BEICHHS B
cymMMmy. BblpaxkeHne TpUroHoMeTpudyeckux (yHKIMH depe3 TaHMeHC MOJIOBUHHOTO
aprymeHnTa. [IpeobpazoBanue npocTelinx TPUroHOMETPHUUECKUX BbIPAXKEHHUII.

IIpakTuyeckoe 3ansiTue Ne 6. DopMyJibl CI0KEHHUS.

IIpakTnueckoe 3ansitue Ne 7. IIpeoOpazoBaHue CyMMBblI TPUTOHOMETPUYECKHX
(GyHKIMI B IPOU3BEJCHHE.

IIpakTnyeckoe 3aHsITHE Ne 8.
TPUTOHOMETPUUECKUX PYHKIIMH B CYMMY.

[Ipeo6pa3zoBanue MIPOU3BEICHUS

OK 04,0K 05,
OK 06, OK 07

Tema 2.4

CuHyC U KOCUHYC
JIBOWHOTO yria.
@opMyIIBI TOJIOBUHHOTO

yria.

Coaep:xaHue y4eOHOIro MaTepmuaJa:

CuHyc M KocuHyC JBOHHOro yria. ©opmyibl MOJOBHHHOIO yria. BelpaxeHue
TPUTOHOMETPHUUYECKUX (DYHKIUH Yyepe3 TAHT'€HC MOJIOBUHHOTO apryMeHTa.

IIpakTuyeckoe 3ansaTue Ne 9. opmynsl y1BOCHUS

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 2.5

DyHKIMHU, UX CBOKCTBA.
CrocoOrbI 3aanust
GyHKUIUH.
Tpuronomerpuueckue
(GYHKIINH, UX CBOWCTBA U
rpaduxmu.

Coaep:xanue yueOHOTro MaTepuaJia

OO6nacTh onpeaeneHuss U MHOKECTBO 3Ha4eHUH (yHKIMU. YeTHOCTb, HEUETHOCTD,
nepuoandHOCcTh QyHKIMH. CriocoOsl 3aganust ¢yHkuil. O6nacTe onpeneneHus u
MHOXECTBO 3HAUEHHUH TPUTOHOMETpHUYECKUX (yHKIHMH. YeTHOCTh, HEYETHOCTH,
NEPUOANYHOCTh TPUTOHOMETpUUYecKux pyHkuuid. CBoiicTBa U rpaduku GyHKIHHA y
=CcosSX,y=SIinXx,y =1gx,y = clgXx.

IIpakTuyeckoe 3ansitue Ne 10. HemnpepoiBHble U mnepuogudeckue (GyHKIUH.
CBoiicTBa u rpaduku cuHyca, KOCHHYCa, TAHT€HCA U KOTAHTeHCa.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 2.6
[TpeoGpa3oBanue

Conep:xaHue yueOHOTro MaTepuaJia

Cxatue W pacTsDKeHHe  TrpaUKOB  TPUTOHOMETPHUYECKHX  (DYyHKIUH.

OK 01, OK 02, OK 03,
OK 04,0K 05,
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rpauKoB [IpeoOpazoBanne rpad)KOB TPUTOHOMETPUUECKUX (DYHKITHH. OK 06, OK 07
TPUTOHOMETPHUYECKHUX IIpakTnyeckoe 3ansatue Ne 11. [IpeobpazoBanue rpa)ukoB TPUTOHOMETPUIECKUX 1
G YHKIIHA. G YHKIHH.
Tema 2.7 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedoHo20 mamepuaia: 1 OK 01, OK 03, OK 04,
Onucanue Tlocmpoenue u umenue epaghuxos GyHxkyuil. OK 07
nPOU3800CMBEHHBIX Ipakmuueckoe 3anamue Ne 12. [Ipumepol 3a6ucumocment Mexcoy nepemeHHbIMU 8 1 IIK 1.4, IIK 3.2,
npoyeccos ¢ nomMowpio | peanvhvix npoyeccax. Ilocmpoenue u umenue 2paghuxoé pynxyuil. 1IK 3.3
epaguxos gynxyuii Ilpakmuueckoe 3anamue Ne 13. Hcnonv3zosanue c8oticme mpucoHoMempuyeckux 1

@yuKyull 8 NPohecCcUoHaNIbHBIX 3A0a4ax
Tema 2.8 Coaep:xanue yue0HOro MaTepHaJia 1 OK 01, OK 02, OK 03,
OO6patHble O6parHble Tpuronomerpudeckne GyHkuuu. VX cBoicTBa U rpaduKi. OK 04,0K 05,
TPUTOHOMETPUYECKUE IpakTuyeckoe 3ansitue Ne 14. OOparHble TPUTOHOMETPUYECKUE (DYHKIMH U UX 1 OK 06, OK 07
byHKIIUN rpaduKy.
Tema 2.9 Coaep:xanue yue0HOro MaTepHaJia OK 01, OK 03, OK 04,
Tpuronomerpuyeckue VYpaBHeHue COS X = a. YpaBHeHue Sim X = a. YpaBHeHue tg x = a, Ctg x = a. OK 07
YpaBHEHUS. Cucremsl | PemeHne TpPUTOHOMETPHUYECKUX YPaBHEHHH OCHOBHBIX THIIOB: IPOCTEHININE 1IK 1.4, IIK 3.2,
TPUTOHOMETPHUYECKHIX TPUTOHOMETPUYCCKHE YPAaBHCHHS, CBOIANIMECS K KBaJIpaTHBIM, pelIacMbIe 1 1IK 3.3
yYpaBHEHUH. pa3ioXKeHHEM Ha MHO>KUTEIH, OJTHOPOJIHBIE. [Ipeo6pa3zoBanue

TPUTOHOMETPUYCCKHUX BBIpOKEeHUH. CHCTEMBI TIPOCTEHINNX TPUTOHOMETPHUYECKUX

ypaBHEHUHU

IIpakTnyeckoe 3ansaTue Ne 15. TpuronoMmerpuyeckue ypaBHEeHUs 4
Tema 2.10 Conepxxanue yuyeOHOro MaTepuasa OK 01, OK 02, OK 03,
Tpuronomerpudeckue IIpocreiimne TPUTOHOMETPUYECKHUE HEpPaBEHCTBA. Pewenne 1 OK 04,0K 05,
HEPaBEHCTBA TPUTOHOMETPUUECKUX YPAaBHEHMM M HEPAaBEHCTB, B TOM YHCJIE C UCIOJIb30BaHUEM OK 06, OK 07

CBOWCTB (yHKLUI

IIpakTnyeckoe 3ansaTue Ne 16. TpuroHomeTpuyecKkue HEpaBEHCTBA 2
Pa3znea 3. [IpousBoanas GyHKINH, ee MPUMEHEHHE 32 (2/2)

CopaepxxaHue y4eOHOro MaTepuaJa;
Tema 3.1 OmnpeneneHne YUCIOBOM TMOCIEIOBATEILHOCTH U CIOCOObI ee 3amaHusi. CBoiicTBa OK 01, OK 02, OK 03,
n ., | UACIIOBBIX MOCJeNOBaTeNIbHOCTEN. OmnpenesieHne mpeaena MOoCaeq0BaTeIbHOCTH. OK 04,0K 05,

OHATHE TPOU3BOIHOM. o
DopMvisl W IbABIIA Breruncnenne — mpemenoB  mocnenoBarenbHocTed.  [Ipemen QyHkumm  Ha 1 OK 06, OK 07
pMy p

S —— 6eckoneunoctu. [Ipenen @pynkuuu B Touke. [Ipupamenue aprymMeHTa. [Ipupamenue [IK 1.4, 11K 3.2,

byHkMu. 3ama4yd, TPHUBOIAININE K TMOHATHIO MPOU3BOAHON. OrmpeneneHue IIK 3.3

MPOU3BOAHON. AJTOPUTM OTHICKAHUS MPOU3BOIHOM.
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IIpakTnueckoe 3anusitue Ne 17. UYucinoBas mnocnenoBatenbHOCTh. [lpenen
MOCJIEIOBATEILHOCTH.

Tema 3.2 [IpousBogHbIC
CYMMBI, pa3HOCTH,
IIPOU3BEICHUS, YaCTHOTO

Conep:kaHue y4eOHOIro MaTepuaJa:

[TpaBuna nuddepennmporanusi. Dopmyssl 1uddepeHInpoBaHHsL.

IIpakTuyeckoe 3ansaTue Ne 18. [Tpasuia u popmynsl quddepeHnnpoBanus.

Tema 3.3

[IpousBognbIe
TPUTOHOMETPUUECKUX
byakuumii. I[TpousBoaHas
CJIOKHOM (DYHKIIHH.

Coaep:xaHue y4eOHOIro MaTepuaJa:

Omnpenenenne cinoxuon Gpynakuuu. [TponsBomnas cioxunoi ¢pyakiuu. [IponsBoanast
TPUTOHOMETPHUYECKUX (DYHKIINH.

IIpakTuyeckoe 3ansaTue Ne 19. IIpousBogHas crnoxuoi ¢yHkiuu. [Ipon3BoaHbIe
TPUTOHOMETPUUECKHUX (YHKITHIA.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 3.4 Copneprxanue yuyeOHOIro MaTepuasa OK 01, OK 02, OK 03,
ITonsaTue 0 | Ilonstue nempepbiBHON (yHKIMU. CBoiicTBa HenmpepbsiBHONW GyHKIMH. CBS3b OK 04,0K 05,
HENPEPhIBHOCTU MEXy HETIPEPHIBHOCTHIO M AP PepeHINPYEMOCTHIO0 (PYHKIIMH B TOUKE. AJITOPHTM OK 06, OK 07
GbyHKIHH. Meton | pelieHUsI HEPABEHCTB METOIOM UHTEPBAJIOB
MHTEPBAIOB
Tema 3.5 Coaep:xanue yueOHOro MaTepHuaJia OK 01, OK 02, OK 03,
['eomeTpuueckuit u | ['eomeTpuueckuii CMBICI TPOU3BOAHOW (YHKIUM — YIIOBOW KOI(PHUIHEHT OK 04,0K 05,
bu3uYecKui CMBICH | KacaTelbHON K rpaduky (QyHKIMH B TOUKE. YpaBHEHHE KacaTelbHOW K rpaduky OK 06, OK 07
MIPOU3BOAHOM. GyHKIMHA. AJTOPUTM COCTaBIICHUsI YpaBHEHHUS KacaTelIbHOW K rpaduky (yHKIIHH

y=f(x).

IIpakTuyeckoe 3ausitue Ne 20. ['‘eoMeTpudecKUid CMBICI TPOU3BOIHOM.

YpaBHeHUe KacaTelbHOW B 00I1IeM BHJIE.
Tema 3.6 Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedGHo2o mamepuaia: OK 01, OK 03, OK 04,
Quzuueckuil cmbicnt | Qusuyeckull  (MeXaHuyecKuti) CMulCl NPOU3BOOHOU — MEHOBEHHAs CKOpPOCMb 8 OK 07
npous‘eodﬁoﬁ MOMEHM 8pemMeHU t: v= S'(t) IIK 1.4, [IK 3.2,
npogeccuoHanbHbix 1IK 3.3

3a0aqax

Ilpakmuueckoe 3anamue Ne 21. Qusuueckuti (MexanuyecKkuii) CMblCT
NPOU3BOOHOU.

Tema 3.7
MOHOTOHHOCTD
¢byukun. Touku
JKCTpEMyMa.

Conep:kaHue y4eGHOro MaTepuasia

Bo3pacranue u yObiBaHWe (QYHKIIMH, COOTBETCTBHE BO3pPACTAHUS W YOBIBAHUS
¢GyHKIMU 3HaKy NOpou3BOAHOW. IloHsATHE MPOM3BOAHON BBICIIETO IMOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3ke. 3a7auyd Ha MAaKCUMyM M MHUHUMYM. lloHsATHE acHMMOTOTHI, CHOCOOBI HX
onpezeneHus. AJITOPUTM HCCIIEIOBaHUS (YHKIMH U TOCTPOEHUs ee rpaduka c
MOMOIUIBbIO TPON3BOAHON. [[poOHO - MuHelHas QyHKIMS.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07
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Tema 3.8

Conep:kanue y4eOHOT0 MaTepuaJia

OK 01, OK 02, OK 03,

Hccnenosanue ¢Gynkuuit | ccnenoBanue GyHKIIMH HA MOHOTOHHOCTD U MIOCTPOCHHE TPaQUKOB 2 OK 04,0K 05,
u nocrpoeHue rpadukoB. | [lpakTuueckoe 3amsarme Ne 22. HccnemoBanue (yHKIMI € [OMOIIBIO 6 OK 06, OK 07
POM3BOJIHON U MOCTPOEHHUE IPa(hUKOB.
Tema 3.9 Conep:xaHue yueOHOro MaTepHaJia OK 01, OK 02, OK 03,
HaubOomnsiiee u | HaxoxaeHne HauOOJBIIET0 W HAMMEHBINETO 3HAYCHUS (PYHKIMH, IOCTPOCHHE 1 OK 04,0K 05,
HauMEHbIIIEE 3HAYCHUA | rpa)UKOB MHOTOYJICHOB C MCIOJb30BAaHUEM alliapara MaTeMaTHYEeCKOT0 aHAIH3a. OK 06, OK 07
byHKIIH IIpakTuyeckoe 3ansaTme Ne 23. HaxoxaeHue HauOOJBIIETO, HAWMMEHBIIETO 3
3HAYCHUS U SKCTPEMaJIbHbBIX 3HAYCHUHN QYHKITHI.
Tema 3.10 Haxoorcoenue | Ilpogheccuonanvno-opuenmuposannoe codeprycanue yueoHo20 mamepuaia: 1 OK 01, OK 03, OK 04,
ONMUMATLHO2O Haubonvuiee u Haumenvulee 3Ha4eHus yuKyuu OK 07
pesyremama c nomowwto | Ilpakmuueckoe sauamue Ne 24. Haubonvuiee u Haumenvuiee 3Ha4eHus hyHKYuu. 1 1IK 1.4, I[IK 3.2,
NPOU3800HOU 8 Haxoocoenue onmumanvrnozo pesyrbmama 6 npakmu4eckux 3a0auax IIK 3.3
NPAKMUYECKUxX 3a0a4ax
Paznen 4. IlepBoodpa3nas GyHKIMH, ee IPUMeHEHHE 14 (1/1)
T 41 Coaep:xanue yueOHOro MaTepHaJia OK 01, OK 02, OK 03,
HZ;I}?OOépEBHaH 3amaun 0 BOCCTAaHOBJICHMHM 3aKOHA JIBIDKCHHS N0 M3BECTHOW ckopocTH. [lonsarue OK 04,0K 05,
by, Tpasura HHTETPUPOBAHH. O3HakoMIIEHHE C TOHATUEM HEONPEIEICHHOTO WHTETpana 1 OK 06, OK 07
HAXOIKTEHMST nepBoo6pa3H0Hvzms[ ¢yaxmun y=f(x). PGHICHI/IE 3aja4 Ha CBA3H nepBooOpazHol U 2
1epBOOGpa3HBIX. ee MPOU3BOJHOM, BBIYHCIECHUE MEPBOOOpa3HOW ansi AaHHOM QyHkuuu. Tadnuia
HeonpeeneHHbtii bopmyn s _HaxomxzeHne nepBooOpa3HbIX. M3ydeHue mnpaBuUi BBIYUCICHUS
— nepBooOpa3Hoil. [ToHATHE HeonpeieNeHHOro HHTerpaia
IpakTuyeckoe 3ansaTue Ne 25. nterpan u neppoodpasHasi. 4
Tema 4.2 Copepxanue yueOHOro MaTepuaJa
OmnpeneneHHbIi 3ajaun, MPUBOISAUIME K MOHATHIO ONPEAENIEHHOIO MHTErpajlia — O BBIUMUCICHUU OK 01. OK 02. OK 03
uHrerpai. [lnomanp IJIOMIAAN  KPUBOJMHEWHOW Tpameuwv, O nepemMenieHnn Touykdh. [loHaTtue 2 OI’{ 04 OK’ 05 ’
KPUBOJMHEHHON ONpEAENIEHHOr0  WHTerpajia, TIeOMETPUYEeCKMH W (QU3MYECKHl  CMBICT OK 0 6’ OK 07’
Tpaneuuu. Popmyia onpenenenHoro unrerpana. ®opmyna Herorona-Jlelionuna. ’
Herorona-Jleiibnuna. IIpakTnyeckoe 3ansaTHe Ne 26. OnpesieIeHHbI MHTErpaj 4
Tema 4.3 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana: OK 0]. OK 03. OK 04
Onpeoenennwiii T'eomempuueckuii  cmvicn onpedenrennozo unmezpana. @Popmyra Hvromona- 1 ’ OK 07’ ’
UHMe2SPal 8 HCU3HU. Jletionuya. Pewenue 3a0ay Ha npumeHenue ummezpana OJsl  GbIYUCTEHUs 1K 1.4 TTK 3.2
Qusuneckux serudun u niowaoeu IYK 33 -
Ilpakmuueckoe 3anamue No 27. [Ipumenenue onpeodenennoco unmezpania OJis 1 ]
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‘ BbIYUCTICHUS (PUUYECKUX 8eNUYUH U naowadell gueyp

Pa3nes 5. Ctenenn u kopuu. CrenenHas GyHkuus. 13
Conep:kanue y4eOHOT0 MaTepuaJia
Tema 5.1 IlonsTue KOpH N-0i1 CTEIICHU U3 ;[eﬁCTBHTeJELHoro qucia. (DYHKI_[I/‘I’I/I KOpHS N-oU 1
Crenernas dyHKIIA, ce C”{CHeHI/I W3 ICHCTBUTEIILHOTO YUCIIa, UX CBOMCTBA U rpaduku. CBoiicTBa KOpHS N- OK 01, OK 02, OK 03,
CBOHCTEL OH CTEIECHH. OK 04,0K 05,
IIpakTnyeckoe 3ansitue Ne 28. BeruucieHue v cpaBHeHHE KOpHEN. BoinonHenne 1 OK 06, OK 07
pacueToB C pajiuKaJlaMu.
Tema 5.2 Copepxxanue yuyeOHOro MaTepuaJa 1 OK 01, OK 02, OK 03,
[peoGpa3oBanust I[IpeoOpa3oBaHue UPPALTMOHATBHBIX BBIPAKEHHUIL. OK 04,0K 05,
BBIDKEHUH C KOpHAMH | [IpakTuyeckoe 3ansTie Ne 29. HaxokeHre 3HAYEHUHN CTENEHEH ¢ 1 OK 06, OK 07
N-OM CTENCHH. paloOHAIBHBIMU NOKa3aTensiMu. CpaBHEHHE CTENEHEH
Tema 5.3 Copneprxanue yueOHOIro MaTepuasia OK 01, OK 02, OK 03,
CBoiicTBa CTENEHU C [TonsiTre cTeneHu ¢ TOO0BIM PallMOHAIBHBIM MOKa3aTeneM. CTeneHHble (PyHKIIH, 1 OK 04,0K 05,
palMOHAIBHBIM U UX CBOMCTBA M Ipa(UKH. OK 06, OK 07
JEUCTBUTEIIbHBIM IIpakTuueckoe 3ansaTue Ne 30. [IpeoOpa3oBanue BbIpaXeHU, COAEPKALUX 3
II0Ka3aTEIISIMH. cTeneHy. Penenye npukiagHbIX 3a1a4
Tema 5.4 Coaep:xanue yue0HOro MaTepHuaJia OK 01, OK 02, OK 03,
Pemenne PaBHOCHIIBHOCTE UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. MeTOIBI X 1 OK 04,0K 05,
MPPaLMOHATIBHBIX peuieHus. Perenne nppalnoHaabHbIX ypaBHEHUI U HepaBeHCTB. Vcnonb30BaHue OK 06, OK 07
YpaBHEHUM U CBOWCTB CTENIEHHON ()YHKIIMU NPH pelICHUH YPaBHEHUN U HEPABEHCTB
HEPaBEHCTB. IIpakTuyeckoe 3anaTue Ne 31. Penienne nppalilnoHaaIbHbIX ypaBHEHUI 4
2 cemecTp
Pa3nen 6. [loka3areabHasi pyHkums. 13
Tema 6.1 g;’é‘rfgﬁacﬂgeo’{;eﬁ"“r“ malcpua.ia 5 OK 01, OK 02, OK 03,
TMoKasarebHas POM3BOJILHBIM ICACTBUTENbHbIM NOKa3aTeneM. Onpenenenue 1 OK 04,0K 05,
(byHKI, ce CROMCTBA. NoKasaTelbHOH ¢byHKLMH, ee CBOMCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM OK 06, OK 07
MOKa3aTeIbHOU (DYHKITHH.
Tema 6.2 Pemenue Coaep:xanue yueOHOro MaTepHaJia OK 01, OK 02, OK 03,
MOKa3aTeJIbHBIX Pemienne mnokazartenbHBIX YpaBHEHHMM METOJOM YpaBHHMBAHUS IOKa3aTeJeH, 2 OK 04,0K 05,
YpaBHEHUH, CUCTEM METOJIOM BBEJICHHS HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpaUIECKUM METOOM. OK 06, OK 07
IIOKa3aTeNbHbIX IIpakTyeckoe 3ansTHe Ne 32. PemeHue mnokasaTeNbHBIX YPaBHEHHH, CHUCTEM 5
ypaBHEHUI MOKAa3aTeNIbHBIX YpaBHEHUN
Tema 6.3 Pemenue Copnepxanue yuyeOHOIro MaTepuasa 1 OK 01, OK 02, OK 03,
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MOKa3aTeJIbHbIX IIpocreiinye nokasaTeabHbIE HEPABEHCTBA. OK 04,0K 05,
HEPABEHCTB. IIpakTnyeckoe 3ansiTue Ne 33. Penienne nokasarenbHbIX HEPABEHCTB 3 OK 06, OK 07
Paznen 7. Jlorapudmel. JJorapudmudeckas GpyHKms. 20 (1/1)
Tema 7.1 Coaepxxanue yueOHOIro MaTepuaJa
Jlorapudm uucna. Jlorapudm uucna. JlecaTuyHbId U HaTypalbHbIN Jorapudmsl, yncio e. OCHOBHOE
. . 1 OK 01, OK 02, OK 03,
,Z[eCSITI/I‘-IHBII/IUI/I norapudmuueckoe ToxaecTBo. [IpaBuna neiictBus ¢ norapupmamu. Ilepexon x OK 04.0K 05
HaTypalbHbIHA HOBOMY OCHOBAHHUIO. ’ ;
= OK 06, OK 07
norapudmbl, 9UCIO €. IIpakTuyeckoe 3ansatue Ne 34, Haxoxnenue 3HaueHuWid Jorapudma I0 3
IIPOU3BOJIBLHOMY OCHOBaHMIO. Ilepexo/1 OT 0JHOro OCHOBAHHUS K JIPYTOMY.
Tema 7.2 Coaep:xanue yue0HOro MaTepHaJia 1 OK 01, OK 02, OK 03,
CaoiicTBa norapugmos. | Coiictsa sorapumon. Oneparius JTorapuhMUPOBAHHSL. OK 04,0K 05,
Omnepanus IIpakTyeckoe 3ansaTue Ne 35, BorurcieHue u cpaBHECHHE JIOrapH(pMOB. 3 OK 06, OK 07
norapuGMUpOBaHUSI.
Tema 7.3 Coaep:xanue yue0HOro MaTepHuaJia OK 01, OK 02, OK 03,
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS U €€ CBOWCTBA. 1 OK 04,0K 05,
dbyHKIMS, ee CBOICTBA. OK 06, OK 07
Tema 7.4 Copneprxanue yuyeOHOIo MaTepuasa OK 01, OK 03, OK 04,
Pemenue [Tonstne norapudmuueckoro ypaBHeHusa. Omnepauus MOOTEHIUpPOBaHUSA. Tpu OK 07
JorapupMUUECKUX OCHOBHBIX MeETOJla pelIeHUsl JorapuMUYEcCKuX YypaBHEHHMH: (YHKIIMOHAIbHO- 2 [IK 1.4, T1IK 3.2,
YPaBHEHMI U HEPABEHCTB | TpaUuecKuii, MeTO]] MOTEHLHUPOBAHUS M METOJ| BBEIEHHUS HOBOW IMEpeMEeHHOM. I1K 3.3
Jlorapudmudeckue HepaBeHCTBA.
IIpakTnuyeckoe 3ansaTHe Ne 36. JlorapudmupoBanue u NOTEHUUPOBAHHE 5
BBIPAKCHUI.
IIpakTnyeckoe 3ansiTue Ne 37. Penienue orapuMuyeckux ypaBHEHU. 4
Tema 7.5 Copepxanue yueOHOIro MaTepuasa OK 01, OK 02, OK 03,
Cucremsl ANTOpPUTM pellIeHUs] CUCTEMbI ypaBHEHHH. PaBHOCHMIIBHOCTD JIOTapu(pMUUECKUX 1 OK 04,0K 05,
J0rapu(PMHUECKUX YPaBHEHUI U HEPABEHCTB. OK 06, OK 07
yYpaBHEHUN
Tema 7.6 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedbno20 mamepuaia: OK 01, OK 03, OK 04,
Jlocapugmer 6 npupooe u | [lpumenenue  noeapugma.  Jlocapugpmuueckas — cnupars 6  npupoode. Eé 1 OK 07
mexHuxe. MamemamuyecKue ceoucmsda 1IK 1.4, [IK 3.2,
Ilpakmuueckoe 3anamue Ne 38. [lpubnuoicennvie 6vbluUCTeHUs U PEULEHUS. 1 IIK 3.3

NPUKIAOHBIX 3a0a4. Jlocapugmwvl 6 npupode u mexHuxe.
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Pa3nen 8. DjeMeHTHI KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSITHOCTEIA.

20 (/1)

Tema 8.1

Coaep:xanue yueOHOro MaTepHaJia

1 OK 01, OK 02, OK 03,
OcCHOBHBIE TIOHSATHS [lepecTaHOBKH, pa3MellleHUs, COYETAHHUS. OK 04,0K 05,
KOMOMHATOPHKHU. IpakTuyeckoe 3ansaTue Ne 39 Vcropus pa3BuTUS KOMOMHATOPUKH, €€ POJIb B OK 06, OK 07
pa3anuHbIX chepax yeaoBeueckoi aearenbHocTu. [IpaBuia KOMOMHATOPUKY. 3
Pemnienne koMOMHATOPHBIX 3a/1a4. Pa3Meenusi, cCoueTanust ¥ NepecTaHOBKH.
Conep:kanue y4eOHOT0 MaTepuaJia
Tema 8.2 CoBMecCTHBIC U HECOBMECTHBIC COOBITHS. TeOpeMbI 0 BEPOSTHOCTA CyMMBI 1 OK 01. OK 02. OK 03
CoObITHE, BEPOSATHOCTH | COOBITHHA. Y CJIOBHAS BEPOSITHOCTh. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS. TeopeMbl OK 0 4; OK 0 5’ OK 07’
coObiTus. ClOKEHHE U | O BEPOSITHOCTH MPOU3BEACHHUS COOBITHIA. K ’1 4 HI& 39
YMHOYCHHUE Ipakruyeckoe 3ausaTue Ne 40. Kiaccuueckoe ornpeaeieHiue BEPOATHOCTH. HI& 33 -
BEPOSITHOCTEN CBolicTBa BEpOSATHOCTEN, TEOPEMA O CyMMeE BeposiTHOCTEN. CiokeHue u 3 ’
YMHOXEHHE BEPOSITHOCTEH.
Tema 8.3 Coaep:xanue yueOHOTo MaTepHaJia
JuckperHas cinyyaiinas Buapl cnyuaiineix BenuuuH. OnpeiesieHne TUCKPETHOM CIIy4ailHOM BEJIMYUHBI. 1 OK 01, OK 02, OK 03,
BEJIMYMHA, 3aKOH €¢ 3aKoH pacnpeeneHus AUCKPETHOM cilydailHON BenuyuHbl. E€ uncnoBbie OK 04,0K 05,
pacrpeeneHusl. XapaKTEPUCTHUKH. OK 06, OK 07
IpakTnyeckoe 3ansitue Ne 41. [Tpukiannsie 3a1a4m. 4
Tema 8.4 Coaep:xanue yueOHOTro MaTepHaJia
3agaun MaTeMatudeckol | Bapuarmonnsiit psij. [Tomuron gactor u ructorpamma. CTaTUCTHYECKUE 1 OK 01, OK 02, OK 03,
CTaTHCTHUKH. XapaKTEPUCTHKU psiJia HAOII0JaeMbIX JaHHBIX OK 04,0K 05,
IIpakTuyeckoe 3ansaTue Ne 42, [IpencraBnenre NaHHbIX. 3aa4l MATEMaTHUYECKOM 4 OK 06, OK 07
CTaTUCTHKH B MPO(ECCHOHAIBHBIX 3a/1a4ax
Tema 8.5 Ilpogheccuonanvno-opuenmupogannoe codepircanue yuedHo20 mamepuana:
Beposmnocms 6 Omuocumenvnas  wacmoma  cOOblmus,  CEOUCMBO €€  YCMOUYUBOCHU. OK 01, OK 03, OK 04,
npogeccuonanbHbix Cmamucmuyeckoe onpeoenenue seposmuocmu. OyeHka 8eposmHocmu coOblmusl. 1 OK 07
3aoayax. Cocmaeénenue | [lepguunas  obpabomka  cmamucmuueckux  oaumvlx. I paguueckoe — ux IIK 1.4, [IK 3.2,
mabauy u ouazpamm Ha | npedcmasnenue. Haxoocoenue cpednux xapakmepucmux, Hab100aemvlx OAHHbLX IIK 3.3
npakmuxe. Ilpakmuueckoe 3anamue Ne 43. Cocmasnenue madbauy u ouazspamm Ha NPaKmuxe. 1
Paznen 9. YpaBHeHus1 M HepaBeHCTBA. 16 (1/1)
Tema 9.1 Copnepxanue y4eOHOIro MaTepuaJa OK 01, OK 02, OK 03,
PaBHOCHIIBHOCTB PaBHOCWIIBHOCTL ypaBHeHMI U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOPEMBI 1 OK 04,0K 05,
YpaBHEHUI U PaBHOCHJIBHBIX NEPEX0/J0B B YpaBHEHMSIX M HepaBeHCTBax. OOIue MeTOoabl OK 06, OK 07
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HepaBeHcTB. OO0mMe
METOAbI peLHGHI/ISI.

pellleHus] ypaBHEHUM: Mepexo]l OT paBeHCTBa (PyHKUUN K PaBEHCTBY apryMEHTOB
JUTSE MOHOTOHHBIX (DYHKIIHMI, METOJl Pa3l0KEHUsI Ha MHOXKHTEIH, METO]] BBEIICHUS
HOBOU NEpEeMEHHOM, (PYHKITMOHAILHO-TPa(PUIECKUN METOI.

IIpakTyeckoe 3ansaTue Ne 44. KopHu ypaBHeHU. PaBHOCUIIBHOCTD ypaBHEHHUH.

. 3

[Tpeobpa3zoBanre ypaBHEHUH.
Tema 9.2 Coaepxxanue y4eOHOIo MaTepuaJa OK 01, OK 02, OK 03,
I'padpuaeckuii Meron | O0mme MEeTO bl PEIICHHS HEPABEHCTB: MIEPEX0/] OT CPAaBHECHMsI 3HAYCHUHN (DYHKIIUN OK 04,0K 05,
peleHus YPaBHEHUH, | K CPABHCHHIO 3HAYCHUN apTyMEHTOB /It MOHOTOHHBIX (DYHKIIUN, METO]T 1 OK 06, OK 07
HEPABEHCTB. MHTEPBAJIOB, PyHKIHOHAIBHO-Tpaduueckuii meron. I'paduueckuii Mmetos pemeHus

YpaBHEHUU U HEPABEHCTB.

IIpakTuyeckoe 3ansiTue Ne 45. OCHOBHBIE IPUEMBI PELLICHUS] YPAaBHEHUU U 4

HEPaBEHCTB.

IIpakTuyeckoe 3ansaTue Ne 46. Pernienue cucrteM ypaBHEHUH. 3
Tema 9.3 Coaep:xanue yue0HOro MaTepHaJia OK 01, OK 02, OK 03,
YpaBHeHus u Omnpenenenust moayisa. Packpsite Moaysst o onpezaenenuto. [Ipocreime 1 OK 04,0K 05,
HEPAaBEHCTBA C MOJYJIEM. | ypaBHEHUS U HEpaBEHCTBA ¢ MoAyseM. [I[pumMeHeHe paBHOCUIIBHBIX TIEPEXOIOB B OK 06, OK 07

OTIpeIeICHHBIX TUTIAX YPAaBHEHUH M HEPABEHCTB C MOJTYJIEM.
Tema 9.4 Coaep:xanue yue0HOro MaTepHaJia OK 01, OK 02, OK 03,
VYpaBHeHUs 1 | 3HaKoMCTBO ¢ napameTpom. [Ipocreiiiirie ypaBHEHNs 1 HEPABEHCTBA C 1 OK 04,0K 05,
HEPaBEHCTBA C | mapaMeTpom. OK 06, OK 07
napaMeTpamH.
Tema 9.5 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedbHo20 mamepuaia: 1 OK 01, OK 03, OK 04,
Cocmasenenue u pewenue | Cocmasnenue u peutenue npohecCuoHaibHbIX 3a0a4 ¢ NOMOWBIO YPAGHEHULL. OK 07
npogeccuoHanbHbix Ilpakmuueckoe 3anamue Ne 47. Haxooicoenue Heuzgecmuol GeruduHvl 8 IIK 1.4, IIK 3.2,
3a0a4 ¢ NOMOWDBIO | NPOpECcCUOHANbHBIX 3A0a4ax 1 1IK 3.3
YpasHeHuil.
Pa3nen 10. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 16 (1/1)
Tema 10.1 Copnepxanue y4eOHOIro MaTepuaJa
OCHOBHBIE IOHATHUS [Ipenmer crtepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, MpsMas, IJIOCKOCTH, OK 01, OK 03, OK 04,
CTEPEOMETPUHU. npoctpaHcTtBo).  OCHOBHBIE — akcHMOMBI  crepeoMmeTpuu.  Ilepecekaromiuecs, OK 07
Pacrnionoxkenue npsAMBIX | MapayulebHBIE W CKpeIIWBAIOIMecss  mpsiMble. [Ipu3Hak ©  CBOWCTBa 1 [IK 1.4, 11K 3.2,
U TJIOCKOCTEH. CKPEIIUBAIOIINUXCS MPSAMBIX. YTOI MEXKIy HpSIMBIMU B TpocTpaHcTBe OCHOBHBIE [IK 3.3

MIPOCTPAHCTBEHHBIC (PUTYPHI.
Tema 10.2 Coaepxxanue yuyeOHOro MaTepuasa 1 OK 01, OK 02, OK 03,
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[TapannenbHOCTD
OpSAMBIX,  OPSIMOM M
IUIOCKOCTH, IJIOCKOCTEM.

[TapamnensHbie TpsiMass W TUIOCKOCTh. Ompenenenue. Ilpu3nak, cBoiicTBa (C
nokazarenbeTBoM). [lapamnenshbie iockoctu. Onpenenenue. Ipusnak, cBoiicTBa
(c nokazatenbcTBOM). TeTpasap u ero siemeHTHl. [lapamnenenurnen u ero
asieMeHThl. CBOICTBA IPOTUBOIOJIOXKHBIX I'PaHEN U TuaroHajiel napasuieienuesa.
ITocTpoeHue ceueHui.

IIpakTyeckoe 3ansitue Ne 48. [Ipu3zHaku B3aMMHOIO PacHOJIOXKEHUS IMPSIMBIX.

OK 04,0K 05,
OK 06, OK 07

Yron Mexay npsaMbIMu. B3anMHoe pacnosioeHue NpsSMbIX U MIIOCKOCTEH. 4
Tema 10.3 Coaepxxanue y4eOHOIro MaTepuaJa OK 01, OK 02, OK 03,
[leprieHAMKYISIPHOCTH [lepnenaukynsipubie npsimbie. [lapamienbHbie TpsAMbIe, TEPIECHAUKYISIPHBIE K 1 OK 04,0K 05,
OpAMBIX,  NPAMOM W | ocKocTH. [Ipru3HaK neprneHAuKyIIpHOCTH NPSIMOM U TUIOCKOCTH. OK 06, OK 07
IUIOCKOCTH, IUIOCKOCTEN. | [IpakTrveckoe 3ansitue Ne 49, TleprieHIuKy/IsIp U HAKJIOHHAS K IUIOCKOCTH. YTOJ 3

MEXJ1y NPSMOI U MJIOCKOCTBIO
Tema 10.4 Coaep:xxanue yue0HOro MaTepHaJia OK 01, OK 02, OK 03,
[Tepiengukymnsip u | Ilepnenaukyisip U HakJIOHHas. Teopema O Tpex INMEpPHEHAMKYISIpax. YTOJd MEXIy OK 04,0K 05,
HakioHHasg. Teopema O | mpsMOW ¥ IJIOCKOCTBIO. YTOJN MEXAY IUIOCKOCTAMHU. lleprneHauKyssipHbIe 1 OK 06, OK 07
TPeX NEPIEHIUKYIAPaX. | MIOCKOCTH. [Ipu3Hak mMepneHAMKYISIPHOCTH  IUIOCKOcTed. PacctosHus B

IIPOCTPAHCTBE.

IpakTnyeckoe 3ansaTue Ne 50. TeopemMbl 0 B3aUMHOM PaCIOJIOKEHUU MPSIMON U 3

IJI0CKOCTH. Teopema 0 Tpex neprneHauKyspax.
Tema 10.5 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedbHo20 mamepuaia: OK 01, OK 03, OK 04,
Ilapannenvhuie, Axcuombr  cmepeomempuu.  IlepnenoukyniapHocms — HNpAMOU U NAOCKOCMU, OK 07
nepneHoOuKyIapHule, napanieIbHoCms 08yx NPAMBbIX, NnepneHoOUKyIApHbLE NIO0CKOCMU, 1 1IK 1.4, [IK 3.2,
CKpewusaroujuecs nepneHOUuKYIApHOCMb njaockocmel. Pacnonoowcenue npsawvix u niockocmeti 6 ITIK 3.3
npsamvle. Pewenue 3adau. | npocmpancmee. Ckpewusarouuecs npsimole
IIpsamere u niockocmu ¢ | MpakTudeckoe 3ausitue Ne 51. [lapannenvroe npoekmuposanue u e2o c0UCMad.
npocmpancmee Bzaumnoe pacnonosicenue npocmpancmeennvix ¢ueyp. Pewenue npaxmurxo- 1

OpPUEHMUPOBAHHBIX 3a0aY
Pa3nes 11. KoopauHaThl M BEKTOPHI 12 (1/3)
Tema 11.1 CopaepxxaHue y4eOHOIro MaTepuasa OK 01, OK 02, OK 03,
JexapToBbl KOOpAMHATHI | J[eKapTOBBI KOOpAMHATHI B TpocTpaHcTBe. [IpocTeiimue 3amgadn B KOOpAMHATAX. 1 OK 04,0K 05,
B MPOCTPAHCTBE. | PaccTosiHue MeXy IBYMsI TOUKaMH, KOOPJIMHATBI CEPEINHBI OTPE3KA. OK 06, OK 07
Paccrostne Mexay | Ilpakrnyeckoe 3ansatue Ne S52. JleiictBus ¢ BekTopamu. JlekapToBa cucTema
JBYMsI TOYKAMM. | KOOPJINHAT B IPOCTPAHCTBE. 3
Koopaunatsl cepeanHbl
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OTpe3Ka

Tema 11.2 Coaep:xanue yueOHOT0 MaTepHaJia
BekTopsl B | Bextopsl B npocTpancTBe. Cli0kKEHUE U BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOPa OK 01, OK 02, OK 03,
IIPOCTPAHCTBE. VYron | Ha uwncno. Kowmmnanapuele BekTOpbl. CKalsipHOE MPOU3BEACHUE BEKTOPOB. 2 OK 04,0K 05,
MEXY BEKTOpaMH. | Pa3noxkeHue BeKTopa Mo TPeEM HEKOMILIAHApHBIM BeKkTopaM. KoopauHaTel BEKTOpa, OK 06, OK 07
CkansipHoe CKaJISIpHOE NIPOU3BEACHNUE BEKTOPOB B KOOPJMHATAX, YTOJ MEKIAY BEKTOpPaMHU, YToJl
IIPOU3BEIEHNE BEKTOPOB. | MEX]Y MPSMOM U MIOCKOCTBIO, YTOJ MEKIY IJIOCKOCTSIMHU. Y paBHEHHE INIOCKOCTH
IIpakTnyeckoe 3ansitme Ne 53. PaccrosHue Mmexay Toukamu. J[leficTBus ¢ 5
BEKTOPAaMH, 33JJaHHBIMU KooparHataMu. CKaJIipHOE IPOU3BE/IEHUE BEKTOPOB.
Tema 11.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedoHo20 mamepuaia: 1 OK 01, OK 03, OK 04,
Ipaxmuxo- Pewenue npaxmuxo-opueHmuposanHvlx 3a0a4 Ha KOOPOUHAMHOL NIOCKOCMU. OK 07
OPUEHMUPOBAHHbIE Ipakruueckoe 3amsitne Ne 54. Boiuucnenue paccmosmuii u niowaoen Ha 1IK 1.4, [IK 3.2,
3a0a4u Ha | koopounammuot niockocmu. Konuvecmeennvie pacuemoi 3 IIK 3.3
KOOPOUHAMHOU
HJIOCKOCTU.
Pa3nen 12. MHOTOrpaHHHMKH ¥ TeJia BpallleHUs 35 (2/3)
Tema 12.1 Coaep:xanue yueOHOT0 MaTepHaJia
Bepumna, pebpa, rpanu | ITonsitie MHOrorpaHHuka. Ero siaeMeHTHI: BEpIIMHBI, peOpa, rpaHu. JlparoHais. 1 OK 01, OK 02, OK 03,
MHOTOTpaHHHKA Ceuenue. Boinykiible ¥ HEBBITYKIIbIE MHOTOTPAHHUKH. OK 04,0K 05,
IIpakTyeckoe 3ansaTue Ne 55. Pasnuynble BUABI MHOTOTPaHHUKOB. Mx 1 OK 06, OK 07
n3o0paxenusi. CeueHus, pa3BepTKHM MHOTOIPaHHUKOB
Tema 12.2 Copepxanue yueOHOro MaTepuaJa OK 01, OK 02, OK 03,
[Tpusma, ee [Tonsitue npusmbl. Ee ocHoBaHust u GokoBble rpaHu. Bricota mpusmel. [Ipsmas u OK 04,0K 05,
COCTaBJISIONINE, CCUCHHE. | HaKJIOHHAA Npu3ma. [IpaBuiibHas npusMa. E€ ceuenue. 1 OK 06, OK 07
IIpsiMas 1 mpaBUIIbHAA
PU3MBI.
Tema 12.3 Copaepxxanue yuyeOHOIro MaTepuasa OK 01, OK 02, OK 03,
[Tapannenenunen, Kyo. [Tapannenenunen, CBOMCTBa MPSMOYTOJIBHOTO Mapaienenumneaa, kyo. Ceuenue 1 OK 04,0K 05,
CeueHnue ky0a, KyOa, napajuienenumnesa. OK 06, OK 07
napajuiejicnunena. IIpakTyeckoe 3ansaTue Ne 56. [Ipusma: npsmast, HaKJIOHHAs, IPaBUIIbHAS. 2
[Tapannenenunen, Kyo
Tema 12.4 CopaepxxaHue y4yeOHOIro MaTepuasa OK 01, OK 02, OK 03,
[Mupamuna, ee [Mupamuna u ee anementol. Ceuenue nupamuabl. [IpaBunbHas nupamuia. 1 OK 04,0K 05,
COCTaBJIAIONIME, CEUCHHE. | Y ceuenHas nupamua. [nomaas 60KOBOM 1 MOJTHON TOBEPXHOCTH ITPU3MBI, OK 06, OK 07
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[IpaBunbHasg nupamua.
YcedenHnas nupamua.
bokoBas u nonHas
IMMOBCPXHOCTH IPU3MBI,

IMUupaMHuJbl.

IIpakTuyeckoe 3ansarue Ne 57. [Tupamuna u npusma, IIoMaau NOBEPXHOCTH
IIPU3MBIL, TUPAMUBL.

MTAPaAMUJIBI.

Tema 12.5 Coaepxxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,
CummeTtpus B KyOe, CumMeTpHsl OTHOCUTEIBHO TOYKH, IPSIMOM, IMIIOCKOCTH. CHMMETpHs B KyOe, OK 04,0K 05,
napajuieienunese, napajuieJenunese, npusmMe, MUpamuiIe. OK 06, OK 07

IMpU3ME, IMUpaMuac.

IIpakTnyeckoe 3ansitue Ne 58. Bujbl cummeTpuii B mpoctpanctBe. CuMMeTpust
MHOTOIPAHHUKOB.

Tema 12.6 Ilpogheccuonanvro-opuenmuposannoe cooepicanue yuebHo20 mamepuaia: OK 01, OK 03, OK 04,

Ipumepvr cummempuii 6 | Cummempust 6 npupooe, apxumexmype, mexsuke, 8 Obiny OK 07

npogeccuonanbHbix Hpaxkmuueckoe 3anamue Ne 59. [lpumepor cummempuii 6 npogheccuoHanbHbix 1IK 1.4, [IK 3.2,

3a0a4ax 3a0a4ax IIK 3.3

Tema 12.7 Copneprxanue yueOHOIro MaTepuasia OK 01, OK 02, OK 03,

[IpaBuiibHBIE IlonsiTue mpaBUIBLHOTO MHOTOrpaHHUKU. CBOKCTBA MPABUIIBHBIX MHOTOTPAHHUKOB. OK 04,0K 05,

MHOTOTPaHHHKH, MX IpakTuyeckoe 3ansitue Ne 60. IIpaBuabHbIE MHOTOTPAHHUKH, UX CBOMCTBA. OK 06, OK 07

CBOICTBa

Tema 12.8 Coaepxxanue y4yeOHOIro MaTepuaJa OK 01, OK 02, OK 03,

Hunuuap, ero [ununmap u ero sneMeHTsl. CeueHne nUIuHApa (MapajieIbHOe OCHOBAHHIO M OCH). OK 04,0K 05,

cocrasisirone. Cedenue | Pa3seprka HuuHpa. OK 06, OK 07

UIMH]IPA.

Tema 12.9 Copnepxxanue yuyeOHOIro MaTepuasa OK 01, OK 02, OK 03,

Konyc, ero | Konyc u ero anementsl. CeueHne KoHyca (mapajieabHOe OCHOBAHUIO U OK 04,0K 05,

cocrapisromue. CedeHne | mpoxosiiee Yepe3 BepIInHy), KOHHUeCKre ceueHus. Pa3BepTka KoHyca. OK 06, OK 07

KOHYCca. Yceuennslii konyc. Ero obpasyromas u Beicota. CedeHne ycedeHHOro KOHyca.

YcedeHHslit KOHYC. | [IpakTuyeckoe 3ansaTue Ne 61. [{wmHap u koHyc. YceueHHBIH KOHYC.

Ceuenne YCEYEHHOTO

KOHYcCa.

Tema 12.10 Copnepxxanue yueOHOIro MaTepuaJa OK 01, OK 02, OK 03,

[Map u chepa, ux [ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, OK 04,0K 05,

CeueHHUs. cepsl. OK 06, OK 07
IIpakTuyeckoe 3ansaTue Ne 62. [llap u chepa, ux ceuenusi. OCHOBHbIE TOHATHS

Tema 12.11 Coaepxxanue yuyeOHOro MaTepuasa OK 01, OK 02, OK 03,
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I[Toustne 006 00BEME
Tena. OTtHolleHne
00BbEMOB MMOJIOOHBIX TEII.

[Tonsitue 06 oObeme Tena. OObeM KyOa, MPSMOYTOIBHOTO IMapajuieenuIe/a.
O0bem mpu3Mbl u nuiauHApa. OTHOIIEHHWE O00BEMOB MOAOOHBIX Teil. OObeMbI
nupaMuiel ¥ Konyca. O6beM mapa. [Inomaan noBepxHocTe Ten.

OK 04,0K 05,
OK 06, OK 07

O6vembl u  momanu | [Ipakrudeckoe 3ansaTue Ne 63. Boruncnenue miomaaei 1 00beMOB. 4
MOBEPXHOCTHBIX Tell
Tema 12.12 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue yuedtHo20 Mamepuana: OK 01, OK 03, OK 04,
Kombunayus Kombunayuu ceomempuyeckux men. Mcnonvzosanue KomouHayuii MHO202PaAHHUKO8 1 OK 07
MHO202PAHHUKOS. u men epawjenus 8 NPAKMUKO-OPUEHMUPOBAHHbIX — 3a0auyax. Iliowaou 1IK 1.4, IIK 3.2,
T'eomempuueckue noGepxHocmell KOMOUHUPOBAHHBIX 2eOMEMPUUECKUX Mmell 1IK 3.3
KOMOUHayuu Ha Ilpakmuueckoe 3anamue N 64. Vcnonvsosanue KOMOUHAYULL MHO2OZPAHHUKOS U 1
npakmuxe. mejl 8paujeHUsl 8 NPAKMUKO-OPUESHMUPOBAHHBIX 3A0aA4AX

Ilpakmuueckoe 3anamue Ne 65. [ eomempuueckue kombuHayuu Ha npaKmuxe. 1

Tpumepuvl cummempuii 8 CneyuaIbHOCMAX MEXHONI02UYECKO20 Npodus
Koncyabranumn 10
IIpomexyTouHas arTecTauus B popme IK3aMeHa 6

Bcero 250
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3. YCJOBMUS PEAJIM3AIIAU TIPOTPAMMBI YYEFHON JUCITATLIIAHBI

3.1. MaTepuajbHO-TEXHHUYECKOE 00eclieueHne peaju3anuu padodeil mporpaMmmbl
Peanu3zamust paboueil mporpaMMbl JTUCHUIUITMHBI OOecliedeHa HaIndueM Y4eOHOTO
kabmHeTta MaTeMaTnuecKuxX gucuuining, Nel08

O6opynoBanue y4eOHOr0 KaOMHeTa:

- y4eOHO-HarJsAHbIE MOCOOMsS (KOMIUIEKTHI TalOiuil: mepBooOpasHble, HOpMybl U
npaswia  auddepeHnupoBanus, GOpMylbl  TPUTOHOMETpUHM,  TabimuUa  3HAuYCHUM
TPUTOHOMETPUYCCKUX PYHKIHMA, GOPMYITBI IPUBEICHUS );

- IUJAKTUYECKUE MaTepuaibl (3aJaHus JUIsl ayJUTOPHBIX CaMOCTOSITENbHBIX padorT, ,
HK3aMeHa U JIp.);

- TEXHHYECKHE CpeacTBa 0OyueHHUs (MEPCOHATBbHBI KOMIIBIOTEP, MYJIbTUMEIHIHHOE
o0opy/ioBaHNE: KOMIIBIOTEp C BbIXOAOM B WHTepHer — | mT., MyJIbTHMEIUa MPOCKTOP
(mepeHocHo#) — 11IT., 3KpaH MPOEKIMOHHBIN (TIEpEHOCHOH) — 111T.

- mporpaMmMHoOe oOecrieueHne: JUMIEH3HOHHOE IPOrpaMMHOE oOecrieueHre o0Iero u
cnenuanpHoro HasHauenust Microsoft Windows (morosop Ne 7810 or 14.09.2021 nmo
30.11.2022), Microsoft Office Professional Plus (moroBop Ne 7810 ot 14.09.2021 1o
30.11.2022), Zoom (6ecruiaTHas Bepcusi) — cBoO0gHO-pacpocTpansemoe I10.

3.2. UudopmanmonHoe odecrieueHue peajgu3anuu padodeii mporpaMmmbl
i peanuzanuy TporpamMMbl 00IIe00pa30BaTeILHON JUCIUILIMHBI OMOTUOTCUHBIN
dboH UMeeT neyaTHbIe, JEKTPOHHBIE 00pa3oBaTeNbHbIE H HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIC HCTOYHHKH

1. Aunrebpa m nHayama Mmartemarmdeckoro ananms3a. 10-11 kmaccel. ba3zoBeii u
yrayOJeHHbIN YPOBHHU : yueOHUK il 001ieoopazoBaTenbHbIX opranu3zanumii / 111, A. Anumos,
1O. M. Konsirun, M. B. Tkauesa [u ap.]. - 10-e u3a. crep. - Mocksa : [IpocBemnienne, 2022. -

463 c. : puc., Tabn. - (Maremaruka: anreOpa W Hayajga MaTeMaTHYECKOTO aHaJH3a,
reometpusi). - ISBN 978-5-09-087759-6. - TekcT : HEMOCPEICTBEHHBIH.
2. Maremarnka : anreOpa W Hayajga MaTEeMAaTHYECKOTO aHan3a, T'e€OMETpHs.

I'eometpus. 10 - 11 kmaccesl : yueOHUK 1 00111€00pa30BaTeNbHBIX OpraHu3anuil : 0a30BbIN U
yrnyonenssiii ypoBuu / JI. C. AtanacsH, B. ®@. byry3os, C. b. Kagomues [u np.]. - 8-¢
usznanue. - Mocksa : [Ipocsemenue, 2020. - 288 c. : rpad. - ISBN 978-5-09-073883-5. —
TexcT : HemocpeACTBEHHBIH.

3. Maremaruka : anrebpa U Hadajga MaTeMaTH4ecKoro aHanuza. ['eomerpus. 10 -
11 xkyaccel : 6a30BbIM M yriayOn€HHBIM YpOBHM : Y4eOHMK JuIs 0O0I1e00pa30BaTEeNbHBIX
opraam3anuii / JI. C. AranacsH, B. @. byry3os, C. b. Kagomues [u ap.]. - 10-e u3z., crep. -
Mockaa : IIpocsemenune, 2022. - 287 c. : wi. - (MI'Y - mkone). - [['eometpus. 10 - 11 xmacce].
- ¢. 278. - ISBN 978-5-09-087645-2. - Tekct : HEMOCPEACTBCHHBIH.

3.2.2 J/lonoJIHUTEIbHbIE HCTOYHHUKHU
1. Hamunrep, B. A. T'eomerpus: crepeoMeTpuyeckue 3aqadyd Ha TOCTPOSHUE :
yueOHOoe TIocodue JiIst cpeHero npodeccuoHamsHOro odpasosanus / B. A. Jlamuarep. — 2-¢

u3n. — MockBa: WMsmarensctBo [Opaiit, 2023.— 189c.— (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-05735-5. — Texkct : amexTpoHHbI // OOpa3oBarenbHas
wiathpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/515380 (nata oOGpareHus:
14.03.2023).

2. Jlanuarep, B. A. MaremaTtuka: 3agauu ¢ MOAyJleM : ydeOHOe mocobue s
cpemHero npodeccuoHanbHOro 00pasoBanus / B. A. Jlamuarep. — 2-e W37., HCIIP. U JIOT. —
Mocksa : U3parensctBo FOpaiit, 2023. — 364 c¢. — (IIpodeccuonansnoe odpazoBanue). —
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ISBN 978-5-534-04793-6. — TexcT : anexkrponnsiit / ObpazoBarenbHas miardopma KOpaiir
[caiiT]. — URL: https://urait.ru/bcode/515055 (nara obpamenus: 14.03.2023).

3. Hanunrep, B. A. Maremaruka: norapupMHUUECKUE YpaBHEHHUS M HEPABEHCTBA :
yaeOHoe rmocobue 11 cpennero npodeccruonanbaoro oopasosanus / B. A. Jlanunarep. — 2-¢
u3n.,, uchp. m pon. — MockBa : WMsgarensctBo IOpaiit, 2023. — 176 c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-05316-6. — TekcT : 37eKTpOHHBIH //
Oo6pazoBarenpHas mathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514874 (nmarta
obpamenus: 14.03.2023).

4. Nanunrep, B. A. Maremaruka: TPUroHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA :
yaeOHoe rmocobue a1 cpennero npodeccruonansuoro oopasosanus / B. A. Jlanunarep. — 2-¢
u3l.,, uchnp. m gon. — MockBa : MsgarensctBo IOpaiit, 2023. — 136 c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08453-5. — TekcT : 37eKTpOHHBIH //
Oo6pazoBarenpHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nmarta
obpamenus: 14.03.2023).

5. Hamuurep, B. A. Mertoauka oOydeHUs CTEPEOMETPUU IOCPEACTBOM pELICHUS
3aja4 : yueOHoe rmocodue amsi cpeaHero npodeccuoHansHoro oopasopanus / B. A. Jlanunrep.
— 2-e w3n., ucnp. u jgon. — Mocksa : HzmarensctBo [Opaiit, 2023. — 370 c. —
(ITpodheccuonanpuoe oopazoBanue). — ISBN 978-5-534-04873-5. — TekcT : 37eKTpOHHBIH //
Oo6pazoBarenpHas mwiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (marta
obpamenus: 14.03.2023).

6. Jlapun, C. B. Anrebpa: MHOTOWIEHBI : ydeOHOe TTocooue st By30B / C. B. JlapuH.
— 2-e u3M., ucnp. u aon. — Mocksa : U3mparensctBo FOpaiit, 2023. — 136 ¢. — (Bricee
obpazoBanue). — ISBN 978-5-534-07825-1. — Tekcr : snexTponHbIid // Obpa3oBarenbHas
wiatrpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/515450 (mara oOpamieHus:
14.03.2023).

6. [HumageB, B. C. Maremaruka : Yy4eOHMK M TPAKTUKyM [UJISI CPEIHETrO
npodeccuonanpHoro oopazosanus / B. C. lunaues ; nox penaknueid A. H. Tuxonoa. — 8-
e u3n., mepepab. um gon. — MockBa : M3marensctBo IOpaiit, 2023. — 447 c. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-13405-6. — TekcT : 21€KTPOHHBIH //
ObpazoBarenbHas 1atdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511549 (nara
obpamenus: 14.03.2023).

3.2.3 UndopmanuoHHbie pecypchl

1. Maremaruka : [caiit] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm -
(mara oopamenus: 15.04.2023). — TekcT: 31eKTPOHHBII.

2. Matematuka : [caiiT] - http://www.bymath.net/index.html - (mara oGpareHwus:
15.04.2023). — TekcT: 3JIeKTPOHHBIH.

3. Martemaruka : [caiit] - http://www.intuit.ru/courses.html - (mara obpamienus:
15.04.2023). — TekcT: 3JIeKTPOHHBIN
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHbI

Kontposnb u olleHKa pacKpbIBaIOTCS 4Yepe3 MUCHUIUIMHAPHBIC pe3yJIbTaThl, YCBOCHHBIE
3HAaHUS U MPUOOpPETEeHHbIE 00YYaIOIIMMKCS YMEHHUsS, HalpaBieHHbIE Ha (OPMUpPOBaHUE OOIIUX U

po(ecCHOHANTBHBIX KOMIICTCHIIUN

Pe3ynbrarel 00y4ueHus

Ilokazarenu OLCHKU

Tum orleHOYHEBIX

(Bnanenws, ymenus, OK, T1K) MCpOTIpHATHH

Baanern/3narth:

BIIaJIeET METOJIaMU Joka3aTtenbeTB, | [IpakTuyeckue
BJIa/ICHUE METOJIaMuU

QITOPUTMAMH  peIleHus 3ajaad; ymeHue | 3aHsaTus Ne 1-65
JI0Ka3aTeNbCTB, JIrOpUTMaMHU

(dbopMynupoBath onpeeneHus, akcuoMsl u | TectupoBanue
pelieHus 3azay; yYMEHHE

TEOPEMBl, MNPUMEHSTb HX, M[POBOJIUTH | JlemoBbIE UTPHI
dbopMynupoBaTh orpeeneHus,

JOKa3aTeNbHBIE PACCYXKACHHUS B  XOJE | Te3uchl
AKCHOMBI M TEODEMEI, NPHMCHATE | /o oo K
WX, TPOBOJAUTH JIOKa3aTeJIbHbIE p ’ COHgHeKT}’I
paccykIeHuss B XOJE€ pelIeHHUs BOO ICHHA
sayad; BITIOJTHEHUE
OK 01, OK 02, OK 3, OK 4, OK 05, DI3aMCHAIHORHOTO

TecTa

OK 6, OK 7, IIK 1.4, IIK 3.2, I[IK
3.3

JlenoBbie UTphl

Ymers:

YMEHHE OIEePUPOBATh MOHATHSAMH: | yMEET ONEpUPOBATH MOHATUSMU: CTerneHb | [IpakTuueckue
CTCNICHb YuCia, jorapudm uucna; | umcna,  jgorapudm  gucia; ymeet | 3aHsaTus Ne 27-38
YMEHHUE BBIMOJIHATH BBIYMCICHUE | BBIMOJIHATh BBbIUMCIEHHWE 3HaueHWil u | TectupoBaHue
3HAYeHW W mpeoOpa3oBaHus | MpeoOpa3oBaHUs BBIPAXKECHHI co | Pazgen 1-12
BBIDOXKEHUH €O  CTEMEHSMU U | CTETIECHSIMHU u norapudmamu,

norapudmamu,  mpeoOpa3oBaHUs | MPeoOpa3oBaHUsl APOOHO-PAIMOHATBHBIX
JIpOoOHO-pallMOHAILHBIX BBIPKEHUM;

BBIPAKCHU;

OK 01, OK 4, OK 6, OK 7

YMEHHE OIEPUPOBATH IMOHATUSMU: | yMEET OTIepUPOBATH nousTusiMu: | [IpakTrueckue
paloHabHble, WpPpAlMOHANBHBIC, | palliOHATbHbIE, uppainuoHansHeie, | 3anstus Ne 15, 16;
MOKa3aTeIbHbIE, CTCTICHHBIE, | TIOKa3aTeIIbHEIC, crereHHble, | Ne29-30

norapupMuUecKue,
TPUTOHOMETPUUECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

OK 01, OK 3,

J'IOl"apI/I(l)MI/I‘leCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHUA U HCPABCHCTBA, UX CUCTEMBI,

YMEHHE OIEPUPOBATh IMOHATHAMMU:
¢byHKIUS, HenpepbiBHAS (QYHKIHS,
IIPOU3BOIHA, nepBooOpazHas,
OTpesieNIeHHbI HWHTErpaj; yMEeHHE
HaXOJUTh IIPOU3BOJIHBIE
3JIEMEHTAPHBIX byHKIHH,
UCIIOJIB3YS CIIPaBOYHbIE
MaTepuabl; HCCJIEIOBATh B
NPOCTEHIINX CiIydasx (YHKIHUU Ha
MOHOTOHHOCTB, HaXOJUTh
HauOonplIMe M HaWMEHbIINE
3HaueHus  (QYHKUMH;  CTPOUTh

yMeeT OIIEpUpPOBAThH MOHATHSIMHU:
GbyHKIHS, HEIpEePbIBHAS byHKIMS,
IIPOU3BOIHA, nepBooOpazHas,
oTpezieIeHHBIH UHTETpal; yMeHHe
HaXOJOUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
GbyHKIUH, UCIIOJB3YS CIPaBOYHbIE

MaTepUasbl; UCCIEN0BAaTh B IPOCTEHIINX
ciydasx (yHKUMM Ha MOHOTOHHOCT,
HaXO/JWTh HauOONbIIME M HaUMEHBIINE
3HaueHUs (QYHKUMHA; CTPOUTH TIpaduku
MHOT'O4JIEHOB c HCII0JIb30BAHNEM
anmapara  MaTeMaTH4YeCKOro  aHaJu3a;

[IpakTrueckue
3ansTust Ne 17-26
TectupoBanue
Pazmen 1-12
CooOmienus
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rpaduxu MHOTOYJICHOB C | IPUMEHSTh TPOU3BOJHYIO TPHU pPELICHUU
UCTIOJIb30BaHUEM ammapara | 3aJa4 Ha JBUXKCHHE; pellaTh MpPaKTHUKO-
MaTeMaTH4eCKOro aHaJlu3a; | OpUEHTUPOBAHHBIC 3a/1a4uu Ha

OPUMEHSATh  IPOHM3BOJIHYIO  TPH | HAMOOJBIINME U HAMMEHBIINE 3HAYCHUS, HA

pelleHnr 3aJady Ha JIBI)KEHHUE; | HAXOXKICHHE MyTH, CKOpPOCTH u

pemarpb MPAKTUKO- | YCKOPEHHUS;

OpUEHTHpPOBAaHHBIC  3a/a4d  Ha

HauOonplIMe M HaWMEHbIINE

3HAYEHUS, HAa HAXOXICHHE IYyTH,

CKOpPOCTH M YCKOPEHHUS;

OK 7

YMEHHUE OIEPHPOBATH IMOHITHUAMU: | yMEET OIIEpPUPOBATH nonatusmu: | [IpakTuueckue
panoHanbHas byHKIMS, | paniioHaNbHAs (QYHKIHS, TOKa3arenabHas | 3aHatus Ne 4-14
II0Ka3aTeabHas bynkuus, | GyHKIHA, CTEIEHHAs ¢bynkuus, | TectupoBanue
CTEIEHHAA byHKus, | TorapudmMuyeckas bynknus, | Pazmen 2,5, 7
jJorapudmuyueckas (byHKIUSA, | TPUTOHOMETPUYECKHE ¢yukuy, | CoobuieHus
TpUrOHOMETpHYeckue  (pyHKuuHU, | oOpaTHBIE (PYHKIMH, YMEHHE CTPOUTHh

obOpatHple  (GYyHKOMH;  yMeHHe | rpaduku M3Y4EHHBIX GbyHKIMIA,

CTpOUTh  TrpauKu  W3YYCHHBIX | UCTIOJB30BaTh TpadUKu MPH HU3YUCHHUH

(GbyHKIWH, HMCMONB30BAaTh TPAQUKH | MPOLECCOB U 3aBUCUMOCTEH, TIPU PEIICHUN

IpyH  M3YyYCHHH TMPOLECCOB U | 33Ja4 U3 APYrUX Y4eOHBIX MPEIMETOB U

3aBHCUMOCTEH, IPH PEIICHNH 33a4 | 3a7ad W3 pEaJbHON JKU3HH, BBIPAXKATh

U3 JApPYruxX y4eOHBIX HPEeaMETOB H | (hopMyliaMu 3aBHUCHMOCTHU MEXIY

3a4a4 U3 PEAIbHOM  KU3HU; | BETUYMHAMMU;

BBIPAXKaTh dbopmynamu

3aBHCUMOCTH MEX]y BeJTMUYNHAMH;

OK 01, OK 02

YMEHHE pemiaTh TEKCTOBBIC 33[aud | yMEET pemiaTh TEKCTOBBIE 3ahaul pa3HbiX | [IpakTmueckue

pa3HbIX TUMOB (B TOM YHCIE Ha
MPOIEHTHI, JOJM W 4YacTH, Ha
IBUKEHHE, paboTy, CTOMMOCTh
TOBapOB M YCIYI, HaJIOTH, 3ajauu
13 00NIacTH YIpaBJICHUS JTUYHBIMU

u CEMEHHBIMU ¢uHaHCaMM);
COCTaBJIATh BBIPAXXCHMUSI,
YpaBHEHMs, HEpPAaBEHCTBA U MX

CUCTEMBbl IO YCJIOBHMIO 3aJlayH,
HCCIIEIOBATh MOJIyUEHHOE PeleHUe
U OLEHUBATh MPaBAONOJI00HOCTh
pe3yNbTaTOB;

OK 06

THUIOB (B TOM YHCIJI€ HA MPOLEHTHI, 10JIU U
4yacTH, Ha JABW)XEHHE, pabOTy, CTOMMOCTb
TOBApOB M YCIyr, HaJOlW, 3aJayd U3
o0jacTh  ympaBi€HUS  JHUYHBIMH U
ceMeHHbIMU  (MHAHCAMM);  COCTaBJIATh
BBIDQ)KCHMS, YPAaBHEHUS, HEPABEHCTBA U
UX CHCTEMBI II0 YCIOBHUIO 3aJayH,
HCCIEA0BaTh IIOJIYYEHHOE pEIIEHUE W
OLICHUBATh IpaBJ0N0I00HOCTh
pe3yIbTaTOB;

3agatusg Ne 1, 2,
41-43
CooOmieHust
[enoBsie Urpsl
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YMEHHE ONEPUPOBATH MOHATHIMU:
cpenHee apudmernueckoe,
Me/InaHa, HanOoJIbIIIee u
HaMMEHbIICe 3HAYCHUS, pa3Max,
JHCTIepCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa;
YMEHHUE U3BJICKATbh,
HHTEPIPETUPOBATh HWH(POPMAILIUIO,
MPEJCTABIICHHYI0 B TaONUWIax, Ha
auarpammax, rpadpukax,
OTPaKAIOIIYI0 CBOWCTBA pPEaIbHBIX
MPOLIECCOB 51 SIBJICHUI;
NpeACTaBIATh  MHpOpMANUIO ¢
MOMOIIBI0 Ta0JNUIl U JUarpamm;
HCCIIEIOBATh CTaTUCTHYECCKHE
JaHHble, B TOM  4YHCIE C
MIPUMEHEHHEM rpapuUecKux
METOJIOB U JICKTPOHHBIX CPEJICTB;
OK 05, I1K.1.4

yMEET OINCPUPOBATh MOHATHUSAMH: CPEIHEE
apupMeTHyecKoe, MeAuaHa, HauOoibIIee
W HauMEHbBIIEe  3HAYCHUsS,  pa3Max,
JTUCTIEpCUs, CTaHJAPTHOE  OTKJIOHEHUE
YHCIIOBOr0 Habopa;

yMEeT  W3BIEKaTh, HWHTEPIPETHPOBATH
HnH()OpPMAIIHIO, IPEJICTABICHHYIO B
Tabmuiax, Ha JauarpaMmax, Tpadukax,
OTPaXKAOIIYIO CBOMCTBA peaNbHBIX
MPOLIECCOB W  SIBIICHUH; MPEICTABIAThH
nHpOpMALUIO C TOMOIIBI TAaOIUIl W
IUarpamMM; HCCJIEI0BaTh CTATUCTUYECKHE
JTaHHBIC, B TOM 4YHCIE C MPUMCHCHHEM
rpa@UUecKUX METOJOB M DJICKTPOHHBIX
CPE/ICTB;

[IpakTnueckue
3ansitust Ne 39-43
TectupoBanue
Paznen 8

YMEHHE OINEpUPOBATH MOHATUSIMHU:
CIIy4allHbIil ONBIT M CIIy4ailHOe
cOObITHE, BEPOATHOCTD CIy4aifHOTO
COOBITHS;  YMEHHME  BBIYUCIATH
BEPOSITHOCTh C  MCIOJIb30BAHUEM
rpadMuecKux METOJIOB; MPUMEHSATh
(bOpMyIIBI CIIOKEHHUSI U YMHOXKEHUS
BEPOATHOCTEH, KOMOUHATOPHBIE
¢akTbl U QOpMyIBl IPU pPELICHUU
3a/a4; OLECHUBaThb BEPOSITHOCTH
peaIbHbIX COOBITUI; 3HAKOMCTBO
CO CIIy4YaliHBIMU BEIMUMHAMU;

OK 4, OK 6,

yMeeT OIIEPUPOBATH MOHATHUSIMHU:
CIIy4aliHbII OMBIT M cllydyaiiHOe COOBITHE,
BEPOSATHOCTh  CIIY4alHOIO  COOBITHS;
YMEHHE  BBIYUCIATH  BEPOSTHOCTH  C
WCIOJIB30BaHUEM TpaUUECKUX METOIOB;
NPUMEHITh  (POPMYNBI  CIOXKEHUS U
YMHOXEHHUS BEPOSITHOCTEH,
KoMOMHaTOpHbIe (HaKThl U (HOPMYINBI TIPH
pelIeHNH 3a/1a4; OICHUBATh BEPOSTHOCTH
peanmbHBIX ~ COOBITMH; 3HAKOMCTBO  CO
CITy4aifHBIMU BEJTHYNHAMH,

[IpakTnueckue
3ausaTusa Ne 39-43
Coo0lurenns

YMEHHE OIEPUPOBATh MOHATHAMMU:
TOYKa, npsimas, IJIOCKOCT,
IIPOCTPAHCTBO, JIBYTPaHHBIA Yrod,
CKpEIlMBaOIINEecs psIMbIE,
NapajIeIbHOCTb "
MEPNEeHIUKYIAPHOCTh TPSAMBIX U
IJIOCKOCTEH, yroi MEXIY
MPSIMBIMU, YTOJI MEXKIY NpPSIMON U
IJIOCKOCTBIO, yroia MEXIy
IUIOCKOCTSIMH, ~ PacCTOSIHME  OT
TOYKHM JI0 IUIOCKOCTH, PAacCTOSTHUE
MEXAYy HOpSIMBIMH, PacCTOSHUE
MEXNYy  IUIOCKOCTSAMM;  YMEHHE
UCIIOJIb30BaTh MPHU PEIIEHUHU 3a/1a4y
u3yuyeHHble (aKThl U TEOPEMbI
IUTAaHUMETPUH; YMEHHE OIEHUBATh
pa3Mepsl 0OBEKTOB OKPYXKAIOIIEro
MUDA;

OK 05

YMEET OINEpUPOBaTh TMOHATUSAMU: TOYKA,
npsimMasi,  IUIOCKOCTh,  IPOCTPAHCTBO,
IBYTPaHHBIA  yroJI, CKpPELIMBAIOLINECS
MpsIMBIE, NapajuieIbHOCTh u
NIEPIEHIUKYISIPHOCTD IIPSIMBIX u
IJIOCKOCTEH, Yroi MeXIy NMPSMBIMH, YIroJl
MEXAYy NpsIMOH M IUIOCKOCTBIO, YIoJ
MEXAYy IUIOCKOCTSMM, pPAacCTOSHUE OT
TOYKHM JI0 IJIOCKOCTH, PACCTOSHHUE MEXIY
MPSIMBIMU, paccTosiHue MEXY
IJIOCKOCTSIMU; YMEHHUE MCIIONb30BaTh MPHU
pelleHnr 3aJa4y U3y4YeHHble (aKThl U
TEOPEMBI IUIaHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOILEro MUpa;

IIpakTrueckue
3ansaTus Ne 48-51
TectupoBanue
Paznen 10

YMCHHUEC OINCPUPOBATHL IMOHATHUAMMU:

OHATUSAMU:

yMeer OIIepUpPOBAThH

[IpakTnueckue
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MHOTOTPaHHUK,
MHOT'OTpaHHUKA, KyO,
napauiesIeuIe], npu3Ma,
nupamuaa, Gurypa u moBEpXHOCTh
BpallleHHs, [UJIMHIP, KOHYC, MIap,
cdepa, CeUCHHS burypsi
BpaICHHS, TUTOCKOCT,
Kacaromasicss cepsl, MHIUHAPA,
KOHyCa, IUIONIaJh TOBEPXHOCTHU
MUPaMUIbI,  TPU3MBI,  KOHYCA,
HUAJIUHIPA, TUIOMAAb chepbl, 00beM
KyOa, MPSIMOYTOJILHOTO
napauiesienurea, TUPaMUJIBI,
MPU3MBI, IWIHH]PA, KOHYCAa, I1apa;
yMEHHUE U300pakaTh
MHOTOIPAaHHHUKH H IOBEPXHOCTH
BpAIlICHHsI, KX CEYCHHUS OT PYKH, C
MTOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U  JJICKTPOHHBIX
CPEICTB; YMEHHE paclO3HaBaTh
CUMMETPHUIO B  IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh MPaBUIHHBIC

MHOT'OI'PaHHHKH;
OK.01, 0K 02, OK 3

CCUYCHUC

MHOTOTPaHHHK, CEUYEHHE MHOTOIDaHHHKA,
KyO, mapajuie/ienure1, mpu3Ma, Mupamua,
durypa ¥ TOBEPXHOCTh  BpPAILICHHUSA,
HWIAHIP, KOHYC, map, cdepa, ceucHUs
buryps BpaIlCHHS, TUIOCKOCTB,
Kacatommasicss cepsl, WIMHApPA, KOHYCA,
IUIOIIAJh  TOBEPXHOCTH  MHUPaAMUJIBI,
NpU3MBI, KOHYCa, IMJIUHIApA, IUIOMAAb
cheprl, 00beM KyOa, NPSIMOYTOJBLHOTO
napajuieiienunea, NUPaMUIbl, TPHU3MBIL,
MWIMHApPA, KOHYyca, IIapa; YMCHHE
n300paxkaTh MHOTOTPaHHHUKH u
MOBEPXHOCTH BPAICHHS, UX CEYCHUS OT
pYyKH, c HIOMOIIIBIO YEePTEIKHBIX
WHCTPYMEHTOB M DJICKTPOHHBIX CPEJICTB;
YMEHHE paACIO3HAaBaTh CHMMETPUIO B
MPOCTPAHCTBE;, yMEHHE paclo3HaBaTh
MPaBUIbHBIC MHOTOTPAHHUKH;

3angaTus Ne 55-65
TectupoBanue
Paznen 12
CooO1ieHust

YMEHHUE OIEPHPOBATH IMOHITUSIMHU:
JBIKEHUE B IIPOCTPAHCTRBE,
ox00HBIE burypst B
MIPOCTPAHCTBE; UCTIOJTb30BATh
OTHOILICHHE Iomazaen
MMOBEPXHOCTEH u 00BbEeMOB
NOJOOHBIX (GUTYyp TMpH PpEILIeHUU
3ajad;

OK 01, 0K 02, OK 7

yMeeT OIepUPOBAThH HOHATUSAMMU:
JBIDKEHHE B IPOCTPAHCTBE, IMOM00HBIC
¢Gurypsl B NIpPOCTPAHCTBE; HCIOJIb30BAThH
OTHOIIEHUE IUIOMIAJACH TOBEPXHOCTEH U
00BbEMOB MOJIOOHBIX (DUTYp MPH PELICHUN
3azay;

IIpakTuueckue
saastus Ne 60-61
Coo0mmenust

YMCHHE BBIUHCIIATH
reoMeTpUUIecKre BEJMYUHEI
(mmuHa, yrom, IIOMIANb, OOBEM,
IUIOIIAIb MOBEPXHOCTH),
WCTIOJIB3YSl U3YYCHHBIE (DOPMYIIBI U
metonsr; OK 7

yMEET  BBIUUCIATH reoMeTpUUECcKHe
BEJIMYMHBI (JUIMHA, YTOJI, IUI0IIA/b, 00BEM,
IJIOU[ab  TOBEPXHOCTH),  HUCHOJb3Ys
U3y4eHHbIE (OPMYIIBI U METOMBI;

[IpakTnueckue
3ausaTusa Ne 52-63

YMEHHUE OIIEpUPOBATh MOHITHUSIMMU:
IIPSIMOYTOJIbHAS cucreMa
KOOpJIMHAT, KOOPAMHATHl TOYKH,
BEKTOp, KOOpAMHATBl  BEKTOpA,
CKaJSIPHOE TPOU3BEICHHUE, YIOJ
MEXKIY BEKTOPAMH, cyMMa
BEKTOpPOB, IPOM3BENCHHE BEKTOpa
Ha YHCIO; HAaXOIUThb C IIOMOILBIO
W3Y4YEHHBIX (QOpPMYT KOOpPAMHATHI
CEepPEeIMHBl  OTPE3Ka, pPACCTOSHUE
MEX1Y IBYMS TOUKAMU;

OK.01, 0K 02, OK 3, OK 6

yMeeT OIIepUpPOBATH MOHSTUSIMHU:
NpsMOYTOJIbHAsE ~ CUCTEMA  KOOPJMHAT,
KOOpJIUHATBl TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpA, CKaJSIPHOE IMPOU3BEACHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
NIPOU3BEACHNE  BEKTOpa HAa  4YHCJIO;
HaXxOOUTh C TOMOUIbIO  HM3YyYEHHBIX
(dbopMyT KOOpIUHATHI CEpelMHBI OTpe3Ka,
paccTosiHue MEXy IBYMSI TOUKAMU;

[IpakTnueckue
3ausaTusa Ne 52-54

yMEHHE BBIOMpATh MOJIXOAIINN

yMeeT BBIOMpaTh MOAXO SN N3yYEeHHBIN

[IpakTnueckue
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W3y4YEHHBI METOM IS PEIICHHS

3aga4u, Pacrio3HaBaThb
MaAaTEeMaTHYCCKUC (baKTBI u
MaAaTCMaTHYCCKUC MOACIN B

IIPpUPOAHBIX u O6H.ICCTB€HHI>IX
SABJICHUAX, B HCKYCCTBC;, YMCHUC

MIPUBOJUTH IpUMEPBI
MaTeMaTHYECKHUX OTKPBITHIA
pOCCHUiCKOM u MHPOBOI
MaTeMaTHYECKOU HAYKH;

OK 6, 1K 2.3

METOJ JUTSL peneHus 3a/1a4y,
pacrio3HaBaTh MaTeMaTh4yeckue (hakTbl U
MaTeMaTUYECKUE MOJEIHN B IPUPOIAHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE;
yMEHUE MIPUBOAUTH MIPUMEPBI
MaTE€MaTHYECKUX OTKPBITUN POCCUICKOH U
MHPOBOM MaTEMAaTHUUYECKON HAYKH.

3agaTus Ne 1-65
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