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PabGouass mporpamma 00meo0pa3oBaTebHON TUCIUIUIMHBI pa3paboTaHa Ha
ocHoBanuu IIpukasza MunucrepctBa mnpocsemieHuss Poccuiickor Penepauuu
ot 18 mas 2023 roga Ne 371 «O0 yTtBepxkaeHuu QeaepaabHO 00pa3oBaTeIbHOM
IporpaMmbl  CpelHEro oO0miero oOpa3oBaHUA», MPUMEPHON  IPOrpPaMMBbl
o01reoOpa3oBaTeNbHON NUCHUIUIMHBI, YTBEPkKICHHOW Ha 3acenanuu CoBera 1o
OLICHKE  COJep>KaHMd M  KadecTBa  NPUMEPHBIX  pabodyuMx  MIporpamMm
0011e00pa3oBaTeIbHOTO M COIMAIBHO-TYMAHUTAPHOTO  IIMKJIOB  CPEAHETO
npodeccuonansaoro odpazoBanus. [Ipotokon Ne 14 ot 30 Hos0pst 2022 Tona.
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1. O0masi XapaKTepUCTUKA MPUMEPHOM padoyeil mporpaMMbl
001eo0pa3oBaTe/IbHON JTUCHUILIMHBI «MaTemaTuka»

1.1. MecTo AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

OO6meoOpa3oBaTenpHas JTUCHUIUIMHA «Mamemamuxay W3ydaeTcs Ha
0a30BOM ypoOBHE B 00IIe00pa30BaTEIHLHOM IUKJIE YY€OHOTO ITUTAaHA OCHOBHOM
npodecCHOHaNBbHOM  00pa30BaTENbHON  MPOTpamMMbl  YKPYMHEHHOW  TPYIIIIBI
cneruanpHocTel 15.00.00 MammuocTpOeHue.

[To yKpymHEHHOH TpyIIe CIEeIUATbHOCTCH PEKOMEHIYEeTCS H3ydarh
00111e00pa30BaTeNIbHYI0 AUCHUILTMHY « Mamemamuxa» B o0beme 340 vacos.

1.2. Heaun v miiaHUPyeMble Pe3yJibTAThI 0CBOCHHS AN CIUTIIMHbI:
1.2.1. Heapb AuCUUIIHHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JACIUTUTAHBI
«MaremaTka» HalpaBlI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c ywyerom mnpodeccHoHaIbHOM
HarnpasieHHocTi ®I'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHne TUCUUIUIMHA UMeeT pu popmupoBanuu 1 pa3Butun OK u
[1K.



OO01mue KOMNEeTeHIUU

IInannpyemsle pe3yJbTaThbl 00y4eHUsI

Oomue

ﬂncummnnapm,le

(OK 01 Bri6upats ciocoOBI penieHus
3amad mpodeccHoHATBHON
InesaTeIbHOCTH MPUMEHHTEIBHO

K pa3JIMYHbIM KOHTCKCTaM

- TOTOBHOCTB K TPYy, OCO3HAHKE IICHHOCTH MacTepCTBa,
Tpynomrooue;

- TOTOBHOCTh K aKTHBHOH JCATCIBHOCTH TEXHOJIOTHYCCKON U
COIMAILHOW HAMPABJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
[UTAHUPOBATH U CAMOCTOSITEIIBHO BBITIOHATE TAKYIO JICATCIBHOCTh
- HHTEpEC K pa3indHbIM chepaM npoQecCHOHANBHOM IeITEIBHOCT
OBajicHIE YHUBEPCATBHBIMU YICOHBIMU MO3HABATEIHHBIMH
ITCHCTBUAMM:

a) 0a30BBIC JIOTHICCKUE ISHCTBU:

- CaMOCTOATENHEHO (POPMYITHPOBATE M aKTYalM3UPOBATH MPOOIEMY )
[paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECCTBCHHBIN MPU3HAK WIIM OCHOBAHUS IS
CpaBHEHWUSI, KJIacCU(PUKAITIH U 0000IICHHS;

- OIpeeIIATh NN ASATSIbHOCTH, 3371aBaTh IapaMeTPhl U KPUTEPH
MX JTOCTHIKEHHS,

SIBIICHMSX;
- BHOCUTb KOPPEKTHUBBI B IESTEIBHOCTD, OLIEHUBATH COOTBETCTBHE
PE3YIBTATOB IIEJIAM, OI[EHMBATH PUCKHU MTOCIIEICTBHIM IS TENBHOCTY
- pa3sBUBATh KPEATHBHOE MBIIIIEHHE TIPH PEIICHAY KA3HEHHBIX
npooiieM

0) 6a30BbIC UCCIIEIOBATEILCKHE ICHCTBHS:

- BJIaJIeTh HABBIKAMH y4eOHO-HCCIIeI0BATENBCKOM U MIPOSKTHOU
eI TETLHOCTH, HABBIKAMH Pa3pelIeH s Ipooiiem;

- BBISIBJISITH IIPUYMHHO-CJIEICTBEHHbIE CBS3H U aKTyaJIN3UPOBATh
3ajauy, BBIIBUTaTh TUIIOTE3Y €€ PEIICHHUS, HAXOAUTh apTyMEHTHI ]I
ITOKA3aTeIbCTBA CBOUX YTBEPIKICHUI, 3a1aBaTh MTAPaMETPhI U
KPUTEPHH PEILICHHS;

- AHATM3UPOBATH MOJYYCHHBIC B XO/I€ PEIICHUS 33a4H PE3yJIbTaTH
KPUTHUUYECKH OLCHUBATH MX JIOCTOBEPHOCTD, MPOrHO3UPOBAThH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

- BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPCUUA B PACCMATPHUBACMBIIMHOTOYJICHOB C MCIIOJIB30BAHUEM allllapaTa MaTeMaTUY€CKOT'0 aHaJIn3a,

-BJIaJIETh METOJIaMH JJOKa3aTENbCTB, aITOPUTMAaMU PEIICHUS 3a/1a4; YMEHUE
(hOpMyITHPOBATH ONPEAEICHHS, AKCHOMBI M TEOPEMBI, IPUMEHSTH HX,
[IPOBOJIUTH JOKA3aTENbHBIE PACCYXKACHUS B XOJ€ PELICHHUS 3a1a4;

- YMETb OIIEpPUPOBATh MOHATHUSMHU: CTENIEHb YUCIIa, JIorapu(M dncia; yMeHy
BBITIOJIHATH BEIYMCICHUE 3HAUCHUH U TIPE0Opa30BaHusl BEIPAXKESHHUH CO
CTENeHsIMH U Jiorapupmamu, mpeodpazoBaHus APOOHO-PALUOHATIBHBIX
BBIPAYKEHU;

- YMETb OIIEPUPOBATh IOHATUAMU: PAllUOHAIIBHBIC, UPPALIUOHAJIbHBIE,
[OKa3aTeIbHbIC, CTCTICHHBIE, TOrapu(pMIIECKUE, TPUTOHOMETPHUECKHE
YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIICpHUPOBATh MOHATHUAMHU: (DYHKIHS, HENIpepbIBHAs QyHKIHS,
[IPOM3BO/IHAS, TIEPBOOOPa3Has, ONPEAEeIICHHBIN HHTErpall; yMETh HaXOJUTh
[IPOM3BO/IHBIE HIEMEHTAPHBIX (PYHKINI, UCIIOB3YS CIIPAaBOYHbIE MaTepHall
Mccie0BaTh B MPOCTEHIINX CiydasX QYHKIIMM HA MOHOTOHHOCTb, HAXOIUT]
HanOONbIINE ¥ HAUMEHbIINE 3HaUeHUsT PYHKIMH; CTPOUTH IpaduKu

[PUMEHSTH POU3BOHYIO IIPH PEIICHNH 3a]a4 Ha JIBH)KEHHE; pelaTh
[PaKTHKO-OPUEHTHPOBAHHBIE 33/1a4M HA HAUOOJIbIINE 1 HANMEHBIIINE
3HAYCHUS, HA HAXO0XKACHUE MYTH, CKOPOCTH ¥ YCKOPEHHS;

- YMETh ONEPUPOBAThH NOHATHIAME: PAllMOHATIbHAS (QYHKLMSA, TOKa3aTelIbHas
(byHKIMS, cTeneHHas pyHKuus, Jorapupmudeckas QyHKIus,
TPUrOHOMETpUUECKHE QYHKIIMU, 0OpaTHbIE (QYHKINN; YMEHUE CTPOUTH
rpaduky M3y4eHHBIX (QYHKIHUH, HCIOIb30BaTh IPaMKK PU H3YUYCHUU
[POLIECCOB U 3aBUCUMOCTEH, TIPU PELICHUH 33/1a4 U3 IPYTHX Y4eOHBIX
[pe/IMETOB U 3314 M3 PeabHOU JKU3HU; BhIpaXKaTh (hOopMyaMu
3aBHCHMOCTH MEXY BEJIMYMHAMM;

- YMETb pelllaTh TEKCTOBbIC 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA
[POLIEHTBI, IOJIM U YaCTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJIOTH, 33/1a41 U3 00JIaCTH YIPABJICHHS JINUHBIMHU U CEMEHHBIMU
(brHAHCAMM); COCTABIISITh BBIPAXKEHUs, YPaBHEHUS], HEPAaBEHCTBA U UX
CHICTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIE0BATh IIOJIyYEHHOE PEIICHUE U

-- YMCTb ICPCHOCUTDH 3HAHUA B [TIO3HABATCIIbHYIO U IPAKTUYCCKYIO

OLICHUBATb HpaBﬂOHOL{O6HOCTL PE3YJIBbTATOB;




00J1aCTH KU3HEACATEIHPHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX oOsacTeit
- BEIJBUTaTh HOBBIC HACH, IPEAIaraTh OPUTHHAIBHBIC TIOAXOABI U
[peILICHMS;

1 CIOCOOHOCTB MX UCIIONb30BaHMS B I03HABATEIBHON M COITHAIbH
[paKTHKe

- YMETb ONEPUPOBATH MOHATHIMU: CpeAHEe apuPMETHIECKOE, METHaHa,
HarOOoJbIIIee 1 HAMMEHBIIICE 3HAUCHHS, pa3Max, JUCIIEPCHsl, CTAHIAPTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0OPa; yMETh M3BIICKATh, HHTEPIIPETHPOBATD
MH(POPMALIUIO, MPEICTABICHHYIO B TA0JIMIAX, HA AUArpaMMaXx, rpadukax,
OTpaKaIONIYI0 CBONCTBA PEeabHBIX MPOIECCOB U SIBJIICHUIL, IPEICTABIATh
MH(POPMALIUIO C TOMOIIBIO TAOJHIl U TUarpaMM; UCCICIOBATh
CTATUCTHYCCKHUE JAHHBIC, B TOM YHUCIIC C IPUMEHEHUEM rpaduIeCcKux
METOIOB U JICKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHITUAMHE: CIIyYallHBI OMBIT U CIIy4alHOE COOBITHE
BEPOSITHOCTD CITyYaliHOTO COOBITHS; YMEHUE BBIYHCIISATH BEPOSTHOCTH C
MCIIOIb30BaHHEM rPpadHUECKUX METOIOB; IPUMEHSITH (POPMYJIBI CIOKEHHS
[YMHOCHHS BEPOSITHOCTEH, KOMOUHATOPHBIE PAKTHI ¥ (HOPMYIIBI TIPH
[PELIICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTU PEabHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4aiiHBIMHU BETUUYNHAMU; YMEHHUE [TPUBOJIUTH MPUMEPHI TPOSIBICHHUS
3aKOHA OOJIBIIIUX YHCEIT B IPUPOIHBIX U OOIIECTBCHHBIX SIBICHUSIX;

- YMETh OIEPUPOBATH MOHATHUAMHE: TOUKA, IPSIMasi, TNTIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN yroJl, CKPSIUBAIOIIUECS MPSIMBIC,
[apajuieIbHOCTh U MEPIICHANKYIIPHOCTD IPSIMBIX M IIOCKOCTEH, yroi
MEKTy MIPSIMBIMHE, YTOJI MEX/TY TPSIMO# U IIIOCKOCTBIO, YTOI MEXIY
[UIOCKOCTSIMH, PACCTOSHHE OT TOYKH JI0 IIIOCKOCTH, PACCTOSHUE MEXTY
[PSIMBIMHE, PACCTOSHUE MEX/Ty TUIOCKOCTSIMU; YMEHHUE UCTIONIB30BATh IPU
PELICHUY 33/1a4 U3y4YeHHbIC (DAKThI U TEOPEMBbI NIAHUMETPHU; YMEHHUE
OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

- YMETh OIEPUPOBATH MOHATHAMH: MHOTOTPAaHHHK, CEYEHHUE MHOTOTPAHHHK
KyO, IapajieeuIiea, Ipu3Ma, MMpaMuaa, GUrypa u HoBEPXHOCTh
BpaleHus, [WIHHIP, KOHYC, I1ap, chepa, CeYeHusT PUrypsl BpalleHus,
[IOCKOCTh, KACAIOMIAsCs Cephl, UIMHAPA, KOHYCA, IO (b IOBEPXHOCT
MUpaMHJIbI, TPU3MBI, KOHYCa, IMIINHAPA, TUIOIIaas chepbl, 00beM Kyoa,
[PSIMOYTOJIEHOTO TapalIeIICITUIIe [a, MTUPAMUIBL, TPU3MBIL, IIFITHHIIPA,
KOHycCa, [Iapa; YMEHUE H300pakaTh MHOTOTPAHHUKHU W TOBEPXHOCTH
BpAaICHHS, X CCUYCHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
HIIEKTPOHHBIX CPEACTB; YMEHUE PACcIO3HABATH CHMMETPHUIO B IIPOCTPAHCTBE
YMECHHE PaCIIO3HABATH MPABHIBHBIC MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHATHAMU: IBHKEHUE B IPOCTPAHCTBE, MTOT00HBIC
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(UryphI B IPOCTPAHCTBE; UCTIOJIB30BATh OTHOIICHHE IUIOMAAeH
MMOBEPXHOCTEH 1 00HEMOB IMOTOOHBIX (PUTYp MPH PEUICHUH 337134,

- YMETb BBIYHCIIATh TEOMETPHUYECKHE BETMUHMHBI (JUIMHA, YTOJI, IUIONIA b,
00beM, TUIOLIA/Ib TOBEPXHOCTH), HCIIOJIB3YsI N3ydEeHHbIE (DOPMYIIBI U METO.
- YMETb OIIEpPUPOBATh MOHATHUSIMHE: IPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAISIPHOE
[IPON3BEICHHUE, YTOJ MEXKAY BEKTOPaMHU, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YUCJIO; HAXOAUTD C MOMOIIBIO N3yYEHHBIX (POPMYJT KOOPIUHATH
CepeIMHBI OTPE3Ka, PACCTOSHIE MEXIy ABYMS TOUKAMU;

- YMETb BBIOMPATH MMOIXOSAIINNA H3YyIEHHBIH METO JUIsl pEIICHHUS 3a/1a4H,
[pacro3HaBaTh MaTeMaTHIECKHE (DAKTHI 1 MaTEMaTHIECKHUE MOJIEIH B
[IPUPOTHBIX M OOIIECTBCHHBIX SBJICHHSX, B ICKyCCTBE; yMCHHE IPHBOIUTH
[IpUMEPHl MATEMATUUYECKUX OTKPBITHI POCCUHCKON 1 MUPOBOM
MaTeMaTU4ECKON HAYKHU.

- YMETh OIIEpHUPOBATH MIOHATUSAMU: OIPEIETICHNE, aKCHOMa, TeOpeMa,
CJIE/ICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEILCTBO, PABHOCHIIbHBIE
(OpMyIHPOBKH; YMEHHUE (OPMYIHPOBATH 0OPATHOE M MPOTHUBOMOJIOXKHOE
YTBEpIK/IeHHE, TPUBOJUTH IIPUMEPBI M KOHTPIIPUMEPDI, UCIIOJIB30BaTh METO|
MaTeMaTHYeCKOH NMHIyKINH; IPOBOANTD J0Ka3aTeIbHbIE PACCyXICHUS TIPH
[PELLICHUH 337124, OIIEHUBATh JIOTHYECKYIO ITPAaBMIILHOCTD PACcCYKACHHH;

- YMETb OIIEpUPOBATH MOHATHUSMH: MHOKECTBO, TIOIMHOXKECTBO, ONIEPALNN
HaJl MHOXXECTBaMH; YMEHHUE UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
anmapaT 11 OIMCaHUs peabHBIX MIPOIECCOB U SIBICHNUH ITPH PEIICHUN
3a/a4, B TOM YHCIIe U3 APYTUX yIeOHBIX MPEIMETOB;

- YMETb OIIEPUPOBATH MOHATHAMHE: Tpad, CBSI3HBIN rpad), JepeBo, UK, rpa
Ha [JIOCKOCTH; YMEHHE 3a/1aBaTh M ONUCHIBATH rpadbl pa3inaHbIMH
crioco0amIr; NCTI0IB30BaTh rPpadbl MPH PELICHNUH 3a/1aY;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHAMM: COYETaHUE, IEPECTAHOBKA,
YHCIIO COYETaHUH, YNCIIO IepecTaHoBOK; OMHOM HbroTOHA; ymMeHue
[PUMEHSTh KOMOMHATOPHBIE (DAKTHI U pacCy>KIAEHUS sl peLIeHHs 3a1a4;
-yMETb OIIEpPUPOBATh MOHATHAMH: HATYPAILHOE YHCIIO, [IEJI0e YHCII0, OCTaT
[0 MOAYJIIO, PAllIOHAIBHOE YUCII0, HPPALMOHATIBHOE YHCIIO0, MHOYKECTBA
HaTypaJbHbIX, HEJIbIX, PAllMOHAIBHBIX, IEHCTBUTEIILHBIX YUCEN; yMEHHE
MCTIONIb30BaTh MIPU3HAKH AEIUMOCTH, HAUMEHBIINN OO 1ETUTENb U




HanMEHbIIIee o01Iee KpaTHOe, alnropuT™ EBKnnaa npu perieHny 3a1ad;
3HAKOMCTBO C Pa3JINYHBIMH MTO3UIIOHHBIMU CHCTEMAMH CUHCIICHHS;

- YMETb CBOOO/IHO ONIEPHPOBATH NOHITUSIMH: CTEIICHB C IIETIBIM MTOKa3aTeIe]
KOpEHb HAaTypaJbHOW CTETNIEHH, CTENICHb C PAI[OHAIBHBIM [10Ka3aTeleM,
CTETIeHb C JICHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTelieM, JJorapudm
YHCIIa, CHHYC, KOCHHYC M TAHI'€HC ITPOM3BOJILHOTO YHCIIA;

- YMETb OIIEPUPOBATH MOHSATHSIMHE: TOXKJECTBO, TOXKIECTBEHHOE
peoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEpPaBEHCTB, PABHOCUIBHOCTh YPaBHEHH, HEPABEHCTB U CHCTEM,
[panoHaIbHBIE, HPPAlMOHANIBHbIC, TIOKa3aTeNIbHbIC, CTEIICHHBIC,
nmorapu(pMuIecKre, TPUTOHOMETPHUYECKHE YPaBHEHUS, HEPABEHCTBA U
CHICTEMBI; yMEHHE peIIaTh YPaBHEHNUS, HEPABEHCTBA M CHCTEMBI C TIOMOIIBH]
[Pa3IMYHBIX IPHEMOB; PEIIaTh YPaBHEHNS, HEPABEHCTBA U CUCTEMEI C
[apamMeTpoM; IIPUMEHSTh YPAaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI IS
[pELLICHUs] MAaTeMaTHYECKHX 3aa4 U 3a/1a4 M3 Pa3IMuHbIX 00JlacTel HayKH U]
[peanbHOM XKU3HU;

-yMeTh CBOOOIHO ONEPUPOBATH MOHATHAMU: rpaduk HyHKIUH, 0OpaTHas
(byHKIMs, KOMIIO3ULUs QyHKIM#, THHEeHHas: GYHKIMS, KBapaTHIHAS
(byHKIMSA, cTeneHHas! QyHKIMS ¢ HeIbIM MOKa3aTelIeM, TPUTOHOMETPHUIECK
(byHKIMH, 0OpaTHbIE TPUTOHOMETpHUYecKne (QyHKINH, TIOKa3aTenbHast 1
morapugmrdeckas GyHKIUI, yMEHHUE CTPOUTH TpadUKH QYHKITHH,
BEITTOJTHATH PE0Opa3oBaHus TPapuKOB (HYHKIINH;

'YMEHHE HCII0Ib30BaTh rpaduKu QyHKIUH 1 M3ydSHHMS IPOIIECCOB U
3aBHCHMOCTEI TIPH PELICHHH 33/1a4 U3 PYTUX YUYeOHBIX IPEJMETOB U U3
[peasibHOM JKU3HM; BBIPaXaTh (POpMyliaMH 3aBUCHMOCTH MEXKIy BETHUUHAM]
yMEHHE CBOOOIHO ONEpHPOBATh MOHATUSIMHU: YETHOCTH (DYHKIUH,
[epHOANYHOCTD (DYHKIMH, OTPAHUYEHHOCTh (PYHKIINH, MOHOTOHHOCTh
(byHKINH, SKCTpeMyM (YHKINH, HauOOJIbIIee M HAUMEHBIIIEE 3HAYECHUS
(YHKIMY Ha IPOMEKYTKE; YMEHHE IIPOBOJIUTh HCCIICI0BaHUE (DYHKIHH;
YMEHHE HCII0Ib30BaTh CBOMCTBA U TpaduKK (QYHKIUH 1Sl peLIeHHs
YpaBHEHHI, HEpAaBEHCTB 1 3314 C [TapaMeTpaMH; H300pakaTh Ha
KOOPMHATHON IJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUH, HEPAaBEHCTB U
X CHCTEM;

- YMETb CBOOOIHO ONIEPHPOBATH MOHITUAMHU: HOCIIEI0BATEIBHOCTD,




apudMeTHIecKas MPOrpeCcChsi, TeOMETPpUIecKast IPOrpeccusi, 0eCKOHEUHO
yOBIBaroIasi reoMeTpuieckas Iporpeccusi; yMeHHE 3a1aBaTh
MTOCJIEIOBATEIEHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

- YMETh OIICPUPOBATH MOHATUAMHE: HEIPEPBIBHOCTD (D YHKIIMH, aCUMITOTHI
rpaduka GyHKIUM, IepBasi ¥ BTopasi MPOU3BOIHAS (PYHKITUH,
reoMeTpUUECKUN M (PU3MYECKUI CMBICI IIPOU3BOJIHOM, ITIepBOOOpa3Hasi,
OIIpe/iesIeHHbIIT MHTErpajl; yMEHHE HaX0IUTh aCUMITOTHI Ipaduka QyHKIuI
YMEHHE BBIYHUCIISTH IPOU3BOJHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO U
KOMIIO3UITNH (HYHKIMH, HAXOIUTh YpaBHEHHE KacaTeIbHON K TPauKy
(byHKINN;

YMEHHE FCIIONTB30BATh MPOM3BOTHYIO ISl HCCIICAOBAaHUS (PYHKITHHA, IS
HaXOKICHUS HAWIYYIIETO PEIICHHUS B IPUKIIATHBIX, B TOM YHCIIC COIHAIIbH|
PKOHOMHYECKUX M (PU3MUICCKUX 3a/1a4ax, IS OMPEIeNICHISI CKOPOCTH H
YCKOPEHHST; HAXOAUTh IO U 00beMBbl (PUI'Yp C TOMOILIBIO UHTETpaa;
[IPUBOINUTH MIPHUMEPHI MATEMaTHIECKOT0 MOAETIHPOBAHUS C TOMOIIBIO

I hepeHIanbHbIX ypaBHEHUH;

- YMETh OIIEPHUPOBATH MOHATUSAME: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHCIIA, MOJYJIb ¥ apIYMEHT KOMILJIEKCHOTO YHcia, popma
3aICH KOMIUIEKCHBIX YHcel (TeoMeTpryecKast, TPUTOHOMETPHUIeCKas 1
anreOpandeckas); yMETh IPOU3BOIUTH apu(pMeTHIeCKre NEHCTBHS C
KOMILUICKCHBIMH YHCIIAMI;, TPUBOAUTH IIPUMEPHI UCTIOB30BaAHHS
KOMILUICKCHBIX YHCET,;

- YMETh CBOOOHO ONICPUPOBATH MOHATHAMHU: CpEeIHEe apUPMETHIECKOE,
MeanaHa, HanOoJIbIlIee ¥ HaNMEHBIIIee 3HAUCHHS, Pa3Max, JUCIIepCHs,
CTaHJapTHOE OTKJIOHECHHE JIJIsI OMMCAHUS YUCIOBBIX JAHHBIX; YMEHHE
MCCIIeI0BATh CTATUCTHYECKHUE JAaHHBIE, B TOM YHCIIE C IPUMEHEHHUEM
rpadUUecKuX METOIOB M ANEKTPOHHBIX CPEJCTB; TpaMuecKy HCCIIe0BATh
COBMECTHBIE HAOJIOZCHNUS C IOMOIIBIO JHarpaMM pacCenBaHMS U INHEHHOT]
perpeccuy;

- YMETb HaXOANTh BEPOSITHOCTH COOBITHI C HCIOIb30BaHUEM I'papUIecKUX
METOJIOB; IPUMCHSATH JJIs PEIICHUS 337129 (POPMYIIBI CIOKECHHUS U YMHOXKEH
BEpOsITHOCTEH, (hOpMYITy IIOJIHOH BEPOSITHOCTH, popmyiny bepHymn,
KOMOWHATOpPHBIC ()aKThl M (POPMYIIBI; OLICHUBATH BEPOSTHOCTH PEaTbHBIX
COOBITHIT; YMEHHE ONIEpHUPOBATh MOHATHSAMI: CTydaifHas BEJIMINHA,




[pactipesieNieHne BEPOSTHOCTEH, MaTeMaTHIECKOE OXKHUJAHUE, AUCTIEPCHUS U
CTaHAAaPTHOE OTKJIOHEHUE CITy4aiiHON BEITMYHMHBI, ((yHKINHU paclpeaeieHus]
[UIOTHOCTH PaBHOMEPHOTO, TIOKAa3aTEIFHOTO U HOPMAIBHOTO PaclpeelicHY]

YMEHHE HCIIOJIb30BaTh CBOMCTBA U3YUEHHBIX paclpeeleHuil Ui peleHus
3a7a4; 3HAKOMCTBO C IOHATHAMU: 3aKOH OOJIBIINX YUCEI, METObI
BHIOOPOYHBIX HCCIIEIOBAHUIT; yMEHHE IPUBOIUTD TIPUMEPHI MPOSIBICHUS
3aKOHA OOJIBLIMX YHCEJ B IPUPOIHBIX M OOIECTBEHHBIX SBJICHUSIX;

- yMETb CBOOO/IHO ONIEPHPOBATh NOHITUSIMU: TOUKA, IIPSIMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyY, ITIOCKUH yToJl, IBYIPaHHBIN yTod,
TPEXIPaHHBIN YTOJI, IepeceKaroInecs, napaieIbHbIe U CKPEIINBAIOIINECS]
MpsIMbIE, TAPAJUIETBHOCTD ¥ NEPIEHANKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH,
YTOJI MEXIY MPSIMBIMH, YTOJI MEXTy TIPSIMOI U TIIIOCKOCTBIO, YTOJI MEXKILY
[UIOCKOCTSIMH; YMEHHE HCTIOJIB30BATh ITPY PEIICHNH 3a7a4 H3ydeHHbIC (akT]
11 TEOpEMBI IUNTaHUMETPUHU; YMEHHE OLICHUBATh pa3Mephl 00BEKTOB B
OKpY’KaIOIIeM MHUpe; YMEHHE OIIepUPOBaTh MOHATUSIMH: MHOTOTPAHHIK,
CedeHHe MHOTOI'PaHHMKA, IPAaBUIIbHBIA MHOTOTPaHHUK, TIPU3Ma, IUPaMUA.
(burypa ¥ NoBEpXHOCTh BpalleHUs, HUIMHAP, KOHYC, ap, cdepa, pa3BepTK
[MOBEPXHOCTH, CEUEHUS KOHYCa ¥ HMIMHAPA, apajlieNIbHbIe OCH WIIN
OCHOBAHHMIO, CEYEHHE I1apa, INIOCKOCTh, KAacalomascs cepsl, IMINHIPA,
KOHyCa; YMEHHE CTPOUTH CEUYeHHE MHOTOTPaHHHKA, H300paxaTh
MHOTOTPaHHUKH, (PUTYPHI M TIOBEPXHOCTH BPAILCHHMS, UX CEUCHUS, B TOM
[qrICIIe C TOMOIIBIO 3JIEKTPOHHBIX CPECTB; YMEHUE IPUMEHSTh CBOIMCTBA
reoMeTpUUYECKHUX (PUTYP, CAMOCTOATENBHO (hOPMYJIMPOBATH OTPEIEIICHNUS
M3ydaeMbIX (UTYP, BEIABUTATh THIIOTE3HI O CBOMCTBAX M MPHU3HAKAX
reOMETPHUECKUX (PHUTYP, 0OOCHOBBIBATH WJIM OTIPOBEPTATh UX; YMECHUE
[IPOBOIUTD KIACCH(UKAIIIO (QUTYp TTO PA3NUIHBIM ITPU3HAKAM, BHITIOTHATH
HE0O0XOIUMBIE TOTIOJIHUTEIIBHBIE TOCTPOCHHS;

- YMETh CBOOOIHO ONEpUpPOBATh MOHATHAMH: IUIOIAAb HUTYPEL, 00BEM
(Urypbl, BEIMYUHA YIila, PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHHE
ME>KLy MPSMBIMH, PACCTOSTHIE MEXy TNIOCKOCTSIMH, IUIOIAab chepsl,
[UIOIIA/Ib TOBEPXHOCTH MUPAMHMJIBI, TPU3MBI, KOHYCa, HWIMHIPa, 00BbeM
KyOa, IpsSIMOYTOJIEHOTO Mapajiesenuneaa, MMpaMuIbl, IPU3MBbI, HHITHHPA,
KOHYcCa, II1apa; YMEHNE HaXOJUTh OTHOIICHHE 00BEMOB MOAOOHBIX (UTyD;
- YMETb CBOOOIHO ONIEPHPOBATH MOHITUSAMHU: ABUKEHHE, TapajIeIbHbINA
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MEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B IPOCTPAHCTBE, ITOBOPOT,
mpeoOpa3oBaHue MOI00M, TOTO0HBIE PUTYPHI; YMEHHE PACIIO3HABATh
[paBHBIE ¥ TOZOOHBIE (GUTYPBI, B TOM YHCIIE B IPUPOAE, HCKYCCTBE,
APXUTEKType; YMEHHE UCII0JIb30BaTh FEOMETPUUECKUE OTHOIICHUS, HaX0AU
reoMeTpUUYECKHE BETMYHMHBI (JUIMHA, YTOJI, IUIOIab, 00bEM) IIPH PELICHUN
3a7a4 U3 Ipyrux y4eOHBIX MPEIMETOB H U3 peabHON )KU3HH;

- YMCTb CBO6OI[HO OICPUPOBATH NMOHATUAMU: MIPAMOYTOJIbHAA CUCTEMA
KOOpAMHAT, BEKTOP, KOOPAWHATHI TOUKU, KOOPAUHATH BEKTOpa, CyMMa
BEKTOPOB, IPON3BEICHHIE BEKTOPA HA YHCIIO, PA3I0KEHHE BEKTOPA IO
0azncy, cKalnsIpHOE IPON3BEACHHUE, BEKTOPHOE IIPON3BEACHHE, YTOI MEXIY
BEKTOPaMH; yMCHHE HCIIOIB30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOJ T4
[pELICHHUS TEOMETPUYUCCKHX 3aad | 33/1a4 APYTUX yIeOHBIX IPEIMETOB;
OTIepUpPOBATH MOHATHAME: MaTpHLa 2X2 1 3X3, ONpeeTUTeNb MaTPHULIbI,
reOMETPUUECKHUI CMBICII ONPEACIUTENIS;

- YMETb MOACIINPOBATH PCAJIbHBIC CUTYalluU HA A3BIKE MAaTCMaTUKH,
COCTABJIAATh BBIPAXKCHUS, YPABHCHUA, HEPABCHCTBA U UX CUCTEMBI I10
YCIIOBUIO 3aJ]a4yH, UCCJIEA0BATh IOCTPOEHHbBIE MOJIEIH C UCIIOJIb30BAHHEM
annapaTa anreOpbl, HHTEPIPETHUPOBATh MOIYYSHHBIN PE3yNbTaT; CTPOUThH
MaTeMaTHYeCKHe MOJIENHN C TIOMOIIBIO0 T€OMETPHIECKUX IIOHATHH 1 BENn4n|
[peraTh cBA3aHHbIE C HUMHU NPAKTUYECKHE 3a1a41; COCTaBIISATh
BEPOSITHOCTHYIO MOZIEb M HHTEPIIPETHPOBATh MOJyYSHHBIH PE3yIIbTaT;
penaTh NpUKIaJHbIE 33/1a4X CPEICTBAMH MaTeMaTHIECKOTO aHAJIN3a, B TOM
[qrCIIe COIMAIBEHO-3KOHOMHYECKOTO M (PU3MUECKOTO XapaKTepa;

- YMCHHC BBI6I/IpaTB HO}IXO}IHHIPIﬁ METOA MJIA PEHICHUA 3a1a4r; TIOHUMAaHNUE
BHAYMMOCTU MaTEMATUKN B U3YYCHUU IIPUPOJTHBIX U O6IJ_IeCTBeHHBIX
ITPOLECCOB U HBHGHHﬁ; YMEHUEC PACIIO3HABATH IMPOABJICHUC 3aKOHOB
MAaTEMATHUKN B UCKYCCTBE, YMEHHUEC ITPUBOINUTH NIPUMEPBI MATEMATUYCCKUX
OTKPBITUI POCCUMCKON U MUPOBOM MaTeMaTU4ECKOH HAyKU

OK 02 Vcnons30BaTh COBPEMEHHBIE
CpeCTBa IOUCKA, aHANIN3a U
MHTEpIIpeTanuy HHGopManuu, u
mH(OpMaLMOHHbBIE TEXHOJIOTHH JIIS
BEITTOTHEHHA 33124 Po(eccroHaIbHO
IesITeNbHOCTH

B 06macTi IEHHOCTH HAYYHOTO TIO3HAHHS:

-chopMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHON
[PAaKTUKU, OCHOBAHHOT'O Ha JHMAIOre KyJIbTYpP, CHOCOOCTBYIOIIECTO
0CO3HAHMIO CBOETO MECTa B IOJIUKYJIETYPHOM MHPE;

- COBEpIIICHCTBOBAHHUE SA3BIKOBOW M YUTATEIECKON KyIbTYPHI KaK

- YMETb OIIEpUPOBATh MOHATHUAMHU: PallOHaNbHas (QyHKIUS, TOKa3aTelbHas
(byHKIMS, cTeneHHas pyHKuus, Jorapupmudeckas QyHKIus,
TPUrOHOMETpUUECKHE (QYHKIMN, 0OpaTHbIE (YHKIMN; YMEHHE CTPOUTH
rpaduky M3yu4eHHBIX (YHKLIHUH, HCIOIB30BaTh rpadMKK PU U3YUYCHUN
[POLIECCOB U 3aBUCUMOCTEH, P PEIICHUH 3a/1a4 U3 IPYTHX y4eOHBIX
[pEeIMETOB U 331a4 U3 peabHOU KM3HH; BBIpakaTh (GOpPMyIaMu
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CpencTBa B3aUMOJCHCTBHS MEXIY JTIOJbMH U O3HAHHUS MUPA;

- OCO3HAHHUE IICHHOCTH HAYYHOH NeATeIbHOCTH, TOTOBHOCTh
OCYIIIECTBIIAT IPOCKTHYIO M UCCIICIOBATENBCKYIO AEATEIEHOCTh
MHIMBHUYaJIbHO U B TPYIIIE.

OBilajieHHe YHUBEPCAILHBIMH y4EOHBIMHU ITO3HABATEILHBIMU
EeCTBUAMU:

B) paboTa ¢ uHpOpMaIHei:

- BJIaJICTb HaBbIKaMU MOJTYYCHUA I/IH(i)OpMaI_[I/II/I U3 UCTOYHHUKOB
[Pa3HBIX TUIIOB, CAMOCTOSTEIBFHO OCYLIECTBIISATH IIOMCK, aHAIN3,
CHCTEMAaTH3alHI0 1 HHTEPIIPETALHI0 HHPOPMAIMU Pa3InIHBIX
BUIOB M (POPM NPEICTaBICHUS;

- CO31aBaTh TEKCTHI B PA3IMYHBIX (OpMaTax ¢ y4eTOM Ha3HAUCHUS
MH(MOPMALUK ¥ LIeJICBON ayIUTOPUH, BEIOHpPasi ONTHMAIBHYIO
(hopMy IpeICTaBICHUS M BU3YaJIU3AIHH;

- OLICHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, ce
COOTBETCTBUEC NPABOBLIM U MOPAJIbHO-3THUYCCKUM HOPMaM;

- UICIIO0JIB30BATh CPCACTBA I/IH(i)OpMaI_[I/IOHHI)IX 1 KOMMYHUKAIIMOHHK
TEXHOJIOTHH B PEHICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alOHHBIX 3324 ¢ COOJIOICHIEM TpeOOBaHUT IPrOHOMHK
TEXHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcocOepekeHHs, IPaBOBbIX
PTHYECKHUX HOPM, HOPM HH(POPMAMOHHON 6e30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUSA M 3aIUTH HH(OpMALHH,

3aBUCHMOCTH MEXy BEJIMUNHAMUY;

- YMETb OIIEpPHUPOBATH MOHATHAMH: TOXKJIECTBO, TOKAECTBEHHOE
peoOpa3oBaHKe, ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUH 1
HEpaBEHCTB, PABHOCUJIIBHOCTh YPaBHEHUN, HEPABEHCTB U CUCTEM,
[paniMoHaJIbHbIE, HPPAlMOHANIBHEIE, TI0Ka3aTeNIbHbIE, CTEIICHHBIE,
norapupmMuYecKre, TPUrOHOMETPHYECKHE YpaBHEHUsI, HEPABEHCTBA U
CUCTEMBI; yMETh peIllaTh YpaBHEHHs, HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO
[Pa3IMYHBIX IPUEMOB; PELIaTh YPaBHEHUS, HEPAaBEHCTBA U CUCTEMEI C
[apaMeTpoM; IIPHUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI IS
[pEeLIeHUsI MaTeMaTHYECKHX 3aad | 3a/1a4 U3 passIndHbIX 00JlacTeil HayKH N
[peaTbHOMN JKU3HH;

- YMETb CBOOO/IHO ONIEPHPOBATH MOHATUSAMHU: ABHKEHHE, TTapajIeIbHbIA
MepeHOC, CHMMETPHSI Ha INIOCKOCTH M B IPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue Mo100Hs, 10100HbIE (GUTYPHI; YMETh PacliO3HABATh PaBHb
1 10/100HBIE (PUT'YpPBI, B TOM YHCIIE B IPUPO/IE, HICKYCCTBE, apXUTEKTYPE;
YMETb HCIIOJIB30BaTh T€OMETPHUUECKUE OTHOIIEHHS, HAXOIUTh
reoMeTpHUECKUE BETHMYUHBI (JUINHA, YTOJ, IUIO0Iaab, 00hEeM) P PeIICHUH
3a7a4 U3 IPYTUX Y4eOHBIX IPEAMETOB U U3 peabHON KU3HU

mH(GOpMaMOHHOM 6€30I1aCHOCTH JIMYHOCTH
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OK 03 IlmarnmpoBaTh M peaIn30BEHIBA
coOCcTBeHHOE  TIpOdeCCHOHATHHOE

Pa3BHTH
[IpeANPUHIMATENbCKYIO AESTebHOCTH
podeccroHaIbHOM coey
MCIIONIb30BaTh 3HAHUS 1O (DMHAHCOBY

JMIMYHOCTHOC

FPAMOTHOCTH B Pa3JIMYHBIX JKU3HCHHH
CUTYyalluAaX

B obmacti 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

-- C(OPMHIPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
[MOBEICHUS,

- CHOCO6HOCTL OLICHMBATh CUTyallUl0 U IPUHUMATH OCO3HAHHBIC
[PCHICHUS, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1
[ICHHOCTHU;

- OCO3HAHUEC JIMYHOT'O BKJIa/la B IOCTPOCHUEC yCTOﬁ‘IHBOI‘O
Oynymiero;

- OTBETCTBECHHOC OTHOLICHUC K CBOUM POAUTCIISIM U (I/IJ'II/I) Apyrum

[ICHHOCTEH CEMEWHOM JKH3HU B COOTBETCTBUH C TPAIHUIIUSIMU
Hapos0B Poccuy;

OBuajicHre YHUBEPCAIbLHBIMH PErYIISITUBHBIME JICHCTBUSMHU:

a) caMOOpraHu3aIlus:

- CAaMOCTOSTENILHO OCYILECTBIISATh M03HABATEIbHYIO I TEIBHOCTD,
BBISIBJIATH MPOOJIEMBI, CTABUTh U OPMYJIMPOBATH COOCTBEHHbIE

- CAaMOCTOSTEIHO COCTABJIATh IUIAH PEIIEeHHs IPOOIEMBI C YUeTOM|
MMEFOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
[IpeIOYTEHUH;

- TaBaTh OIICHKY HOBBIM CHTYaIUsIM;

CrIOCOOCTBOBATH (POPMHUPOBAHHIO U TPOSIBICHHUIO ITHPOKOH
PPYAUIIUY B Pa3HBIX OONACTIX 3HAHWM, IIOCTOSHHO TTOBBIIIATH CBOY
00pa30BaTeNbHBIN U KyIbTypHBIN YPOBECHbD;

0) CAMOKOHTPOJIB:

MCIIOJIB30BATh MMPHEMBI PeQIISKCHH IS OLIEHKH CUTYaIlUH, BEIOOPa)
BEPHOTO PEILICHIS;

- yMETh OLIEHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHS T
X CHU)KEHHIO;

B) SMOIIMOHAIBHBIN HHTEIUIEKT, MPE/II0JIararoui
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHIKEHH
[IeTIM ¥ yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTD, YMEHHUE JICHCTBOBATY
MCXOJIS I3 CBOMX BO3MOYKHOCTEH;

- YMETh OTIEpHPOBATh OHATHAMH: PAlHOHAIBHBIC, HPPALOHATIBHEIC,
[IOKa3aTeIbHBIC, CTEIICHHBIE, JIOrapU(QMHUIECKHE, TPUTOHOMETPHIECKUC
YPaBHEHUSI M HEPABEHCTBA, HX CHCTEMBI,

- yMETh ONEPHPOBATH MOHATHIMI: MHOTOTPAHHUK, CEUCHUE MHOTOT PAHHHK
Ky0, apaJUle/ienuIe, Mpu3Ma, MupaMuaa, Gurypa u HoBepXHOCTh
BpalllCHUsI, IWITHHAD, KOHYC, 1ap, chepa, ceueHus GUrypsl BpalieHus,
[JIOCKOCTB, Kacaromascsi chepsl, NMIHHIpPA, KOHYCa, IUIOIIA (b IIOBEPXHOCT
[paMuabl, TPU3MBI, KOHYCa, LHIIHHIPA, IUIOLIab chepbl, 00beM Kyoda,
[PSIMOYTOJIBHOTO [TApaIlIeIeIHIIe [a, IUPaMU/IbI, IIPU3MBI, IHIHHADA,

JICHAM CCMbH, CO3JaHNI0 CEMbH HAa OCHOBC OCO3HAHHOI'O NPHUHATHUKOHYCA, IIapa; YMCHHC I/I306pa)KaTB MHOTOI'paHHUKU U TOBEPXHOCTHU

BpALICHUSA, UX CCYCHUA OT PYKH, C IOMOLIBIO YCPTCIKHBIX HHCTPYMCHTOB 1
DJICKTPOHHBIX CPCACTB; YMETh PACIIO3HABATH CUMMCTPHIO B IPOCTPAHCTBE,
YMCTb paCliO3HABATh MMPABUIJIbHBIC MHOT'OT'PaHHUKH;

- YMCTb ONIEPHUPOBATH MNOHATHUAMU: IPAMOYT'OJIbHasA CUCTEMA KOOpAMWHAT,
KOOPAUHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIAPHOE
MMPOU3BEACHUE, YTOJI MEXKTY BEKTOpaAMHU, CyMMa BEKTOPOB, IIPOU3BEACHUEC

3ajaun B 00pa30BaTeIbHOMN JIESTENbHOCTH M KU3HEHHBIX CUTYaLUSBEKTOpA Ha YKHCJIO0; HAXOUTh C IOMOLIBIO U3YYE€HHBIX (OPMYIT KOOPJHHATH

CepeIMHBI OTPE3Ka, PACCTOSIHUE MEXTY IBYMS TOUKAMU
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- SMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHAIBHOE
COCTOSIHHE IPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUH
KOMMYHHUKAIIAH, CIIOCOOHOCTD K COMYBCTBHIO U COTIEPEKUBAHHUIO;
- COIMAJbHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH|
OTHOIIICHHUS C IPYTHMU JIFOJIbMH, 3200THTHCS, MPOSIBIISATH HHTEPEC
pasperath KOHMIUKTHI

OK 04
B3aMMOJI€IICTBOBATh
KOJIJIEKTHBE U KOMaH/IE

u

O dexTus
paboTats

TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOSITEIIFHOCTH U
CaMOOTIpeIeIICHUIO;

-OBJIaJIcHIE HAaBBIKAMHU YIeOHO-MCCIIeIOBATENBCKOM, TPOSKTHOH H
COLMATEHON JAEATENEHOCTH;

OBJ'IaJIeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU I[eﬁCTBHSIMPIZ
0) coBMecCTHasl IeATENbHOCTD:

- IOHUMATh U UCIIOJIb30BATh MPEUMYIICCTBA KOMaHI[HOﬁ n
MHIUBUIYaIbHON paboThI,

- IPUHUMATh LEJIN COBMECTHOM JACATCIbHOCTH, OPTaHU30BBIBATH U
KOOPJAWHUPOBATH JACHUCTBUS IO €€ TOCTH)KEHHUIO: COCTABIISATH IUTaH
IMeCTBUH, paclpeeisaTh PO C yYETOM MHEHHIA yYaCTHUKOB
00CYX/IaTh pe3yIbTaThl COBMECTHON paOOTEHI;

- KOOPAMHUPOBATH U BBIIOJIHATH PabOTy B YCIOBUAX PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBJIATH IIO3UTUBHOEC CTPATETUYECKOE ITOBCICHNUE B
[PA3JIMYHBIX CUTYyAlIUAX, IIPOABIIATH TBOPYCCTBO U Boo6pa>1<eHHe,
6I)ITI) WHUIITMATUBHBIM.

OBTaieHAe YHUBEPCANBHBIMU PETYIATHBHBIMU IEHCTBHAMHU:

T) MPUHATHE ceOs1 U IPYTUX JIOJCH:

- IPHHUMATh MOTUBBI U ApTYMCHTBI JPYTUX JIFOJICH IIPH aHATTU3E

- YMETb OIIEpUPOBATH MOHATHSAMHU: CIydallHBII OIBIT U CITy4aifHOE COOBITHE
BEPOSITHOCTD CITy4alHOTO COOBITHS; YMETh BBIYUCIISTH BEPOSTHOCTD C
MCTIONIb30BAaHUEM IpadueCKUX METOJIOB; TPUMEHSTH (POPMYJIBI CIOKEHHS
YMHOKEHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI M (POPMYJIIBI TIPH
[PELLICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH PEAJbHBIX COOBITHI; 3HAKOMCTBO
CO CITy4ailHBIMU BEJTMYMHAMM; YMEHUE ITPUBOJIUTH IIPUMEPBI IPOSIBICHHS
3aKOHA OOJIBLIMX YHCEJ B IPUPOIHBIX M OOIECTBEHHBIX SBJICHUSIX;

- yMETb CBOOO/IHO ONIEPHPOBATH NOHITUSIMU: CTEIICHB C 1IeJIbIM [TOKa3aTeJe]
KOpEHb HATYPaJIbHOW CTENEeHH, CTENICHb C PAl[OHAJIBHBIM IT0Ka3aTeNeM,
CTEIIeHb C JICHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTeseM, Jjorapudm
qHCIIa, CHHYC, KOCHHYC M TAHI'€HC ITPOM3BOJILHOTO YHCIIA;

- yMETb CBOOO/IHO ONIEpHPOBATh NOHITUSAMH: TpaduK GyHKINH, OOpaTHAs
byHKIMS, KoMITo3unus GpyHKUMH, TnHelHas GYHKIMA, KBapaTHIHAS
(byHKIMS, cTeneHHast QyHKIMS ¢ HeIbIM oKa3aTeleM, TPUTOHOMETPHUIECK
(byHKINHN, 0OpaTHBIE TPUTOHOMETPHUIECKHE (PYHKITNH, TOKa3aTeNbHaAs ’
morapudmudeckas pyHKINHN; yMETh CTPOUTH I'paduKu (QYHKIIHH, BBIITOTHS]
peoOpa3oBaHus rpaduKoB (yHKITHIA;

- YMETb UCIIOIBb30BaTh Ipaduku PyHKIUI U1 H3yUSHHUS IPOLIECCOB
3aBUCHMOCTEH NPH PEIICHNUH 3a/a4 U3 APYTUX y4eOHBIX IIPEIMETOB U U3
[peabHOMN JKU3HM; BBIpaXaTh (GOpMyJiaMH 3aBUCHMOCTH MEXIy BEJIMUMHAM]
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[pPE3yJIbTaTOB AEATEIHHOCTH;

- IPU3HABAThH CBOE IIPaBO M NPABO APYTHUX JIFOAEH Ha OMINOKK
- pa3BUBATh CIIOCOOHOCTH MOHMMATh MHP € TIO3UINHU JPYTOTO
yeoBeKa

>

- CBOOO/IHO ONIEPUPOBATh MOHATUAMH: YETHOCTh (PYHKINH, IEPHOIUIHOCTD
(yHKINN, OTPAHUICHHOCTh (PYHKIINH, MOHOTOHHOCTD (DYHKIIHH, SKCTPEMYN
(¢ yHKINHM, HanOoJbIIIee 1 HAUMEHBIIIee 3HAYCHUS (PYHKITHH Ha TIPOMEXKYTKE
YMETb IPOBOANTH UCCIIe0BaHNE (PyHKINY;

- YMETb UCIIOJIb30BaTh CBOMCTBA U IpadUKH (QYHKIUH A peLIeHHs
ypaBHEHHI, HEPAaBEHCTB M 3a/1a4 C IapamMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOH IUIOCKOCTH MHOKECTBA PELLEHUN YPAaBHEHUM, HEPABEHCTB U
X CHCTEM

OK 05 OcymectBiite yCTHYIO
[MICEMEHHYI0O ~ KOMMYHHUKAIIHIO

TOCYAapCTBEHHOM sI3bIKe Poccuiick(
Denepanin ¢ y4eToM OCOOEHHOCT]
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKC]

B 061aCTH 3CTETHYECKOTO BOCITUTAHMS:

- 9CTETHYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsi 3CTETUKY ObITa,
HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA, TPYAA U
0OIIECTBEHHBIX OTHOLIEHHIA;

- CITOCOOHOCTH BOCIIPUHUMATD PA3JIUYHBIC BUIbI HCKYCCTBA,
TPaTUIMY ¥ TBOPYESCTBO CBOCTO U IPYTUX HAPOJOB, OIIYIIATh
PMOIMOHAILHOE BO3/ICHCTBHE UCKYCCTRA,

- YO©XKIEHHOCTh B 3HAYMMOCTH JIJIs1 INYHOCTH U 00IIIeCTBa
0TEYECTBEHHOTO ¥ MUPOBOT'O HCKYCCTBA, ITHUYECKUX KYJIBTYPHBIX
TPaUIH 1 HAPOHOTO TBOPUYECTBA;

- FOTOBHOCTb K CAMOBBIPXKEHHUIO B PAa3HBIX BUJIaX HCKYCCTBA,
CTpeMJIeHUE NPOSIBIATH KAYECTBA TBOPUECKOI JTMIHOCTH;
OBiajieHre YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU JIEHCTBUSIMU:
a) oOIIeHue:

- OCYIIIECTBIIATh KOMMYHHKAIIMK BO BCEX Chepax KU3HU;

- pacro3HaBaTh HeBepOAIbHBIC CPSACTBA OOIICHNUS, IOHUMATh
BHAYCHHE COIMAIBHBIX 3HAKOB, PACIIO3HABATE MPEAMOCHUIKH
KOH(JIUKTHBIX CUTYAI[MA U CMATYATh KOH(IUKTHI,

- pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
MCITOJIE30BAHUEM SI3BIKOBBIX CPECTB

- YMETb OIIEpUPOBATH MOHATHAMHE: CpefHee apuPMETHIECKOe, MEJHaHa,
HanOonbIee 1 HANMEHbBIIEE 3HAUYCHMUS, pa3Max, JUCIICPCHsl, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMEHNE N3BIEKATh, HHTCPIPETHPOBATH
nH(pOpManio, IPEACTaBICHHYIO B TaONINIax, Ha JUarpaMMax, rpaukax,
OTpa’karoIIyl0 CBOMHCTBA peabHbBIX MPOLIECCOB U SIBICHUI; IPEICTaBIATh
mH(OpMAaLUIO ¢ TOMOIIBIO TAOJHI ¥ AUATrPaMM; HCCIIeI0BATh
CTaTHCTHYECKHE JIAaHHBIE, B TOM YHCIIE C IPUMEHEHHUEM rpaduiecKkux
METOIOB M 3IEKTPOHHBIX CPEJICTB;

- YMETh OIIEPHUPOBATH MOHATUSAMHE: TOUYKA, PSIMas, TNTOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN yroJl, CKPEIUBAIOIIUECS MTPSIMBIE,
MapajyIeIbHOCTh M NEPHEHAUKYIIIPHOCTD NPSMBIX M INIOCKOCTEH, yToJl
MEKy IPSIMBIMHU, YTOJI MEXIY IPSAMON U MIOCKOCTBIO, YTOJI MEXIY
[IOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSHUE MEXKIY
[IPSMBIMH, PACCTOSTHUE MEKIY INIOCKOCTSIMU;

- YMETb UCIIOJIb30BaTh MPHU PELICHHH 33/1a4 U3Y4YeHHbIe (DaKThl U TEOPEMBI
[UTaHUMETPHH; YMEHUE OIICHNBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPY

OK 06 [IIposBmsate  TpakaaHCK
aTPUOTUYECKYIO MO3HLIY
ITEMOHCTPUPOBATH OCO3HaHH

[MOBEJICHHE HAa OCHOBE TPATUITUOHHE
00IIIeYETOBEYECKUX [IEHHOCTEH, B T(

U CIIC C yY4€TOM TrapMOHHA3aIl)

- 0OCO3HaHUE 00YYAIOIINMHUCS POCCHHCKON IpakJaHCKON
MIICHTUYHOCTH,

- LleJIeHaNpaBJIEeHHOE Pa3BUTUE BHYTPEHHEW MO3UIUHU INYHOCTH Hal
OCHOBE JYXOBHO-HPaBCTBEHHBIX IIEHHOCTEW HapoaoB Poccuiickoit
Deneparui, ICTOPUIECKUX W HAITMOHAIBHO-KYJIBTYPHBIX TPAIAUIIN

Cl)OpMI/IpOBaHI/Ie CHUCTEMBI 3BHAYUMBIX ICHHOCTHO-CMBICJIOBBIX

- YMETh OIIEPUPOBATH MMOHATUSAMU: MIPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
KOOpJIMHATBl TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
[IPOU3BENCHUE, YTOJ MEXKY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCII0; HAXOAWUTH C TIOMOIIBIO N3YYCHHBIX (POPMYIT KOOPAWHATH
CEepeIMHBI OTPE3Ka, PACCTOSTHUE MEKAY IBYMsSI TOUKAMHU;

-yMETb BEIOMPATH TTOAXOISIINI H3yIeHHBIN METO TSl peIIeHHS 3aJa4H,
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ME)KHALMOHAIIBHBIX M MEXPEJIUTHO3HE
OTHOIIEHWH, TPUMEHSITH CTaHAAp]
@HTHKOPPYIIIHOHHOTO TTOBEACHUS

YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MHPOBO33PEHMS, IIPABOCO3HAHN
PKOJIOTHYECKOH KYJIBTYPHI, CIIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH
PKU3HCHHBIC TUTAHBI;

B yacTu rpaskJJaHCKOTO BOCIIUTAHUSI:

- 0CO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YBaXKCHHE 3aKOHA U MIPABOIOPSAIKA;

- MPUHSATHE TPATUIIMOHHBIX HAIIMOHAIBHBIX, OOIICUCIIOBCUCCKUX
TYMaHUCTUYECKUX U IEMOKPAaTHUECKHUX IICHHOCTEI;

- TOTOBHOCTPH MIPOTHBOCTOSITHh UACONOTHH SKCTPEMHU3MA,
HAIIMOHAJI3MA, KCeHO(DOOUH, TUCKPUMITHAITUH 110 COAATBHBIM,
[PEITUTHO3HBIM, PACOBBIM, HAITHOHAEHBIM TIPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JICATEIIFHOCTh B HHTEpECcax
Tpa)XTaHCKOT'O OOIIECTBa, y4acCTBOBATh B CAMOYIIPABICHUN B
00111600pa30BaTEILHON OPTaHU3AIMY U ICTCKO-FOHOIIIECKUX
OpraHU3aIUsIX;

- YMEHUE B3aUMOICHCTBOBATH C COITUAILHBIMU HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIUAMH U HA3HAUCHHEM;

- TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATETHHOCTH;
MMAaTPHOTHYECKOTO BOCTIUTAHHS:

- chOpMUPOBAHHOCTH POCCUHCKOM TPasKIaHCKON HICHTUIHOCTH,
MaTPUOTH3MA, YBAKCHHS K CBOEMY HapOAy, YyBCTBA
OTBETCTBEHHOCTH nepes PoauHol, ropoctu 3a cBoi kpaid, CBOIO
IPoauHy, CBOH S3BIK U KYJIBTYPY, IPOILIOE M HACTOSIIIEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

- ICHHOCTHOE OTHOIIICHHE K TOCYIapCTBEHHBIM CUMBOJIAM,
MCTOPUIECKOMY ¥ MIPUPOTHOMY HACIIEIUIO, TAMSITHHKAM,
TpaaunysaM HapoaoB Poccun, noctuxenusim Poccuu B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX U TPYIIE;

- HciiHAs YOCKICHHOCTh, TOTOBHOCTD K CITY>KCHHIO H 3aIIUTE
OTeuecTBa, OTBETCTBEHHOCTH 32 €r0 CYAb0Y;

OCBOCHHBIC 00yJYAIOIIUMUCS MEXKIIPEIMETHEIC TOHATHUS H
VHHBEpCAJIbHBIC YUCOHBIC NEHCTBUS (PETYISTHBHEIC,
[M03HABATEIILHBIC, KOMMYHHUKATUBHBIC);

- CHIOCOOHOCTh X MCIIOJIb30BAHHS B ITO3HABATCIIBHOM U COIHAIBHO

[pacrio3HaBaTh MaTeMaTHYECKHE (PaKThl 1 MATEMaTHIECKHE MOJIEIH B
[PUPOIHBIX U OOIIECTBEHHBIX SBJICHUAX, B HICKYCCTBE; YMEHUE IIPHBOUTD
[IpUMEPBl MATEMATUUYECKUX OTKPBITHI POCCUICKON 1 MUPOBOU
MaTeMaTH4ecKOi HayKH.

- YMETb OIIEpUPOBATh MOHATHUSMHU: CITy4allHBIH OIBIT U CITy4aiiHOe COOBITHE
BEPOSITHOCTD CITy4aliHOTO COOBITHS; YMETh BBIUUCISTD BEPOSATHOCTD C
MCIIOJIb30BaHUEM IpaMueCKUX METOJIOB; IPUMEHSITH (POPMYJIBI CIOKEHHS
YMHOXCHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl ¥ (OPMYJIIBI TIPH
[PCLICHNH 33/1a4; OLICHUBATh BEPOSTHOCTH PeabHBIX COOBITHIl; 3HAKOMCTBO
CO CITy4allHBIMH BEJIMYMHAMH; YMEHUE IPHUBOIUTH IPUMEPHI IIPOSBICHHS
3aKOHa OOJIBLINX YHCEN B IPHPOIHBIX U OOIICCTBEHHBIX SBICHHAX
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MPaKTHKE, TOTOBHOCTH K CAMOCTOSATEIFHOMY IIAHUPOBAHHIO U
OCYILIECTBIICHHUIO YIeOHOH NesTeT-HOCTH, OpraHM3auy y4eOHOTO
COTPYAHUYECTBA C MEIaTOTMIECKIMU paOOTHUKAMHA U
CBEPCTHUKAMH, K YYaCTHIO B MOCTPOSCHUHN UHIUBUYaTbHOM
00pa30BaTEILHON TPACKTOPUU;

- OBJIa/ICHHE HAaBbIKaMU Y4eOHO-HCCIIe0BATEIbCKOM, TPOEKTHOMN U
coIuabHOM IeATCIHbHOCTH

OK 07 CopeiicTBOBaTh COXpPaHEHH
OKpy>Karomen cpen|
[pecypcocOepekeHuIo, pUMeHS]
00 KJIMMas
[IPUHITUITE] OEPEKITMBOTO MIPOU3BOJICTH
bdpekTuBHO
[4pe3BBIUANHBIX CHTYAIHX

BHAHWA HN3MCHCHHUHA

JIEUCTBOBATH

- HE TPUHUMATh ACHCTBUS, MPUHOCSIINE BpEel OKpYKaroIei cpene
- YMETh IIPOTHO3UPOBATH HEOIArONPHATHBIE SKOJIOTHIECKHE
[IOCJICICTBHS IIPEIIPUHIMAEMBIX ACHCTBUI, IPEIOTBPAINATH UX;

- pa3pabaThIBaTh IUIAH PELICHUs MPOOJIEMBI C YIETOM aHAITU3a
MMCIOMINXCA MaTECPUATIbHBIX U HEMATCPUAJIbHBIX PECYPCOB;

- OCYIIECTRIIATH I[CJICHAPABICHHBII MOUCK MEPEHOCA CPEICTB U
CrIoco00B JeiiCcTBUS B MPO(ECCHOHATBHYIO CPEY;

- YMETH IICPCHOCUTH 3HAHUA B ITIO3HABATCIIbHYIO U IMTPAKTUYECCKYIO
00JIaCTH KU3HEACITCIBHOCTH;

- pe/iIarath HOBBIE MPOEKTHI, OIIEHMBATH UCH C TIO3UIIMU HOBHU3H
OPUTHHAILHOCTH, TPAKTUYECKO 3HAUUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTHBHI B

- YMETb ONIEpHUPOBATH MOHATHAME: (QYHKIS, HENIPEpbIBHAs QyHKIu,
[IPOM3BOIHAS, TIEPBOOOPa3Has, ONPEAEIICHHBIN HHTErpall; yMETh HaXOJUTh
[IPOM3BOHBIE HIEMEHTAPHBIX (PYHKINMI, UCIIOB3YS CIIPAaBOYHbIE MaTepHall

- paCIIMPUTL ONBIT ACATCIIBHOCTHU 9KOJIOTHUECKOU HApaBJICHHOCTYMCCIICAOBATH B HpOCTeﬁLHPIX Clrydasax q)yHKL[I/II/I Ha MOHOTOHHOCTBb, HAaXOJ 1T

HanOONBIINE ¥ HAUMEHBINNE 3HAUCHNS (PYHKINI; CTPOUTH TpaduKn
MHOTOWIEHOB C HCIIOIb30BaHKUEM allapaTa MaTeMaTHUECKOTO aHAIN3a;
[IPUMEHSTH IPOM3BOIHYIO IIPU PEIISHUH 3a/1a4 Ha IBI)KEHHUE; pelaTh
[IPaKTUKO-OPHUEHTHPOBAHHBIE 3a/1a4X Ha HAaNOOJBIINE H HAaUMEHBIIINE
3HA4YEHUS, HA HAXOXACHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMETh OIIEPHUPOBATH MOHATUSAMU: IBMKEHUE B IPOCTPAHCTBE, TO00HBIE
(Urypbl B IPOCTPAHCTBE; UCTIOIL30BATh OTHOIICHHE TIJIOIAAEH
MMOBEpXHOCTEH 1 00HEMOB TOOOHBIX (GUTYpP NP PELICHUH 331a4;

- YMETb BBIYHCIISATH T€OMETPHUYECKHIE BETMYMHBI (JUIMHA, YTOJI, IUIOMIa b,

VICATCIbHOCTD, OLICHNBATh COOTBETCTBUC PE3YJIbTATOB LECIIAM

00beM, TUIOIIA/Ib TOBEPXHOCTH), HCIIOJIB3YSI N3ydEeHHBIE (DOPMYIIBI U METOJ
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2. CTpyKTYypa M cojep:xaHue 001eo0pa3zoBaTeIbHOM I CIMILIMHBI

2.1. O0beM TUMCHHUILIMHBI U BUJBI Y4eOHOM padoThl

Bua yueOHoi padoThI Obvem 6
yacax*
O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI M CHUIIIMHBI 340
OcHOBHOE coep:KaHue 278
BT. 4.
TEOPETHYECKOE 00yUeHHE 220
MPAKTUYECKUE 3aHATUSA 58
IIpodeccuoHaNTBLHO-OPUEHTHPOBAHHOE COAECPKAHME (CoaepiKkaHue 56
NPUKJIATHOTO MOIYJIs1)
BT. 4.
TEOpETUYECKOe 00ydeHHUE 4
MIPAKTUYECKHUE 3aHATUS 52
MHauBuayabHbII NPOEKT (da/tem) HeT
IMpomexyTouHas aTTecTanus (IK3aMeH) 6
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2.2. TemaTuyecKHH IVIAH U COACPKAHUE TMCHUIVIMHBI MaremaTuka

HanmeHnoBaHue pa3iejioB u

Conep:xanue yueOHOro MaTepuaja (OCHOBHOE H
npogecCHOHAILHO-OPHEHTHPOBAHHOE), JIA00PAaTOPHbIE H

0O0BLeM yacoB

@opmupyemMble KOMIETEHIIUN

rem NPaKTHYeCKHe 3aHATHS, IPUKJIATHON MOy b (TP HATHYHH)
1 2 3 4
OcHoOBHOE coJep:KaHue
Paznen 1. llosTopenne 20
Kypca MaTeMaTUKH
OCHOBHO# IIKO0JIbI
Tema 1.1 CosiepkaHue yueOHOro MaTepuasa
Lenp u 3a1aun MaTeMaTUKU ba3oBble 3HaHUS M YMEHUS 110 MaTeMaTuKe B NpodeccHoHaNbHOM 1
MIPU OCBOCHUHU B [TIOBCETHEBHOH JI€ATEIHHOCTH.
CHEUAIBHOCTH KomOuHUpOBaHHOE 3aHATHE 2
Tema 1.2 ConeprxaHne yaeOHOTo MaTepHaa
Uucna ¥ BHIYUCIICHUS. JeicTBuUs Hall OJIOKUTENbHBIMU M OTPULIATEIbHBIMU YHCIaMHU,
Bripaxxenus u OOBIKHOBEHHBIMHU U JECATUYHBIMU Z[pO6$IMI/I. OK-01, OK-02, OK-03, OK-04, OK-05,
npeoOpa3oBaHusL JleficTBus co cTeneHsIMH, (POPMYJIbl COKPAIIEHHOTO YMHOKEHHSL. 2 OK-06, OK-07
KomOuHUpOBaHHOE 3aHATHE
Tema 1.3. IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/IeP:KAHME
I'eomeTpust Ha mmockocTH (coaepxxaHue NPUKJIATHOTO MOAYJIsSA)
Buiet utockux GUTYp U UX TUTOIIAb.
IIpakTuKO-OpHEHTUPOBAHHBIE 3a7]a4l B Kypce F€OMETPHUH Ha 2
IIOCKOCTH
IIpakTuueckoe 3aHATHE
Tema 1.4 CopepxaHue yaeOHOro Marepuaa
[IporieHTHBIC BEIYHCICHAS IIpocTsie MPOLEHTHI, pa3HbIe CIIOCOOB MX BhIYUCIEHH. CI0XKHbIE
IIPOICHTDI 4 IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
IIpaktuueckoe 3anarue
Tema 1.5 CopepxaHue yaeOHOro Marepuaa
YpaBHEHMSI U HEPABEHCTBA JluneitHble, KBaIpaTHBIE, TPOOHO-TMHEHHBIC YPABHEHUS U
HEPABEHCTBA 2
IIpakTHueckoe 3aHATHE
Tema 1.6 CopepxaHue yaeOHOro MaTepuala
CucreMbl ypaBHEHHI U CriocoObI penIeHnst CUCTEM JIMHEHHBIX YpaBHEHMA. MeTo
HEPaBEHCTB NOACTaHOBKH. MeToa cioxenust (Berantanust). Cucremsl 6
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HEJIHMHEHHBIX ypaBHeHHﬁ. Cuctemsnl HCPABCHCTB

KOM6HHI/IpOBaHHOC 3aHATHC

Tema 1.7 ConepkaHue yueOHOro Marepuaia
BxoaHOW KOHTPOJIB Beruucnenust u npeodpazoBanusl. YpaBHEHHS M HEPABEHCTBA.
['eomeTpust Ha TIOCKOCTH 2
KonrposbHas pabora
Pazgen 2. OcHOBBI
TPUTOHOMETPHH. 40
TpuroHomerpuyeckue
byskumuu
Tewma 2.1 ConeprxaHne yaeOHOTo MaTepHaa
TpuroHomeTpuieckre Pammannas mepa yrina. [IoBopoT TOYKH BOKPYT Hadajaa KOOPAWHAT.
(hyHKIMU TIPOU3BOIEHOTO OmnpenerneHne CHHYyca, KOCHHYCA, TAHTEHCA U KOTaHTeHCa. 3HAKU 4
yria, yncna. Pamuannas u CHHYyCa, KOCHHYCa, TAHTCHCA U KOTAHT€HCA 110 YSTBEPTSIM.
rpagycHas Mepa yria. 3aBHCHMOCTH MEXY CHHYCOM, KOCHHYCOM, TAHTCHCOM U
KOTAHT'€HCOM OJIHOTO M TOTO XK€ yIJa.
KomOuHIpoBaHHOE 3aHSITHE.
Tema 2.2 CopepxaHue yaeOHOTO MaTepuaa. 2
OcCHOBHBIE TpuroHoMeTpryYeCKUe TOKIECTBA.
TPUTOHOMETPUIECKHE KoMOuHNpOBaHHOE 3aHSTHE.
TOXKIECTBA.
Tema 2.3. Cunyc, KOCHHYC, CopepxaHue yaeOHOTO MaTepuaa.
TAQHT€HC CYyMMBI U Pa3HOCTH CuHyc, KOCHHYC, TAHT€HC M KOTaHT€HC YTJIOB O U - o.. DopMyIis
JIByX yri0B. @OpMYIIbI npuBeaeHuss. Cymma u pa3HOCTh cuHYcoB. CymMMa M pa3HOCTh OK-01, OK-02, OK-03, OK-04, OK-05,
HNPUBEICHUS. KocuHycoB. CHHYC U KOCHHYC ABOMHOTO yriia. @OpMyIsl OK-06, OK-07
CuHyc ¥ KOCHHYC JIBOMHOTrO moJoBHUHHOTO yria. [IpeoOpa3oBaHus CyMMBI 10 IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
yrna. @opMyIbt TPUTOHOMETPUUYECKUX (DYHKIMH B IPOU3BEICHHE U IPON3BEACHHS
MOJIOBUHHOIO yria B CyMMy. BrIpaxkeHue TpuronoMeTpryeckux GyHKIHMNA yepes
TaHI'€HC MOJIOBUHHOTO apryMmeHTa. [Ipeo6pa3zoBaHust mpocTeHImx
TPUTOHOMETPUYECKHX BBIPAKCHHH.
KomOnHnpoBaHHoe 3aHsTHE.
Tema 2.4 ConiepkaHue yueOHOro Marepuaa.
DyHKINH, UX CBOHCTBA. OO0nacTh onpeneieHUsl U MHOXKECTBO 3HAYCHUH (DYHKITHIA. 2
CriocoOw1 3aanns GyHKIUH UETHOCTD, HEYETHOCTD, MEPUOTUIHOCTH PYHKIHA. CITOCOOBI
3a1aHus QyHKIHH
KomMmOuHupoBaHHOE 3aHsITHE.
Tema 2.5 CopepxaHue yaeOHOT0 MaTepHuaa.
Tpuronomerpuyeckue OO6mnacTp onpeneieHus © MHOXKECTBO 3HAUCHUN
(yHKIINY, KX CBOMCTBA U TPUTOHOMETPHUIECKUX QYHKITHH. YETHOCTD, HEUETHOCTD, 2
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rpaduku

MEePHOANYHOCTh TPUTOHOMETpUUEeCKHX (yHKIUH. CBOHCTBA U
rpaduky QYHKIMH Y = COS X, Y =Sin X, y =tg X, y = ctg X.

KomOnHnpoBaHHOE 3aHsTHE.

Tema 2.6 CoziepkaHrie yueOHOTo MaTepuaa.
IpeobGpazoBanue rpahuxos Cxarue U pacTspKeHHe rpa)ikoB TPUTOHOMETPUYECKUX (QYHKIINH.
TPUTOHOMETPHUUECKHUX [IpeoOpazoBanue rpa)MKOB TPUTOHOMETPHYECKUX (PYHKIMH 2
GhyHKIHIA IIpakTuueckoe 3aHATHE.
Tema 2.7 IIpodeccronaabHO-OPUECHTHPOBAHHOE COACPIKAHUE (COmepIKaHUE
Omnncanne MPUKJIQTHOTO MOJTYJIS)
MPOU3BOJICTBEHHBIX 4
MPOLIECCOB C IIOMOIIBIO Hcnons3oBanue CBOHCTB TPUTOHOMETPHIECKUX (QYHKIIHH B
rpaguKoB QyHKIUH npodeccHoHANIBHBIX 3a/1a9aX.
[IpakTHyeckoe 3aHsTHE.
Tema 2.8 ConeprxaHne yaeOHOTo MaTepraa 2
Ob6patHsie OO6patHbIe TpUTOHOMETpUIeckre QyHKIuN. X cBOWCTBa I
TPUTOHOMETPHUUECKHE rpaduKH.
Gynximm KomOnHnpoBanHoe 3aHsTHE.
Tema 2.9 ConeprxaHre yueOHOTO MaTepHaa.
Tpuronomerpuyeckue YpaBHeHHE cOs X = a. YpaBHEHHeE Sin X = a. YpaBHEHHE tg X = a,
YpaBHEHHS U HEPABEHCTBA ctg X = a. PerreHne TpUroHOMETPUIECKUX YPaBHEHUH OCHOBHBIX 8
TUIIOB: IPOCTEHINNE TPUTOHOMETPUYECKHE yPaBHEHN,
CBOJIAIINECS K KBaIPaTHBIM, peIIaeMble Pa3JIOKEHNEM Ha
MHOXHTENH, OJJHOPOIHBIE.
IIpocreiiye TPUrOHOMETPUUECKHUE HEPABEHCTBA
KomOuHMpoBaHHOE 3aHSITHE.
Tema 2.10 CopepxaHne yaeOHOT0 MaTepuaa. 2
Cuctemst CHCTeMBI MPOCTEHUIINX TPUTOHOMETPHUYECKIX YPABHEHUH
TPUTOHOMETPUUECKHX KombunupoBanHoe 3aHATHE.
ypaBHEHHH
Tema 2.11 CoJiepkaHue yueOHOro Marepuaa
Pemenne 3a1a4. OCHOBBI [IpeoOpazoBaHye TPUTOHOMETPUIECKUX BBIpaKeHUH. Perenne
TPUTOHOMETPUH. TPUTOHOMETPUYECKUX YPaBHEHHI U HEPABEHCTB B TOM UHCIIE C 2
Tpuronomerpuueckue WCIIOJIb30BaHHEM CBOWCTB (DYHKITHH.
GbyHKIHH KonrposnsHas pabora.
Pazgen 3 Ilpsimble n 20
?Jell?d?;o?n SEE— Cosiepkannie yueOHOro MaTepuaa OR-01, OK-03, OK-04, OR-07
o IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
OCHOBHBIE TOHATHSA IIpenmer ctepeomerpun. OCHOBHBIE MOHATHSA (TOUKA, IpsAMas,
CTEPEOMETPHH. IUIOCKOCTh, NPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 2
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Pacnionoxenue npsiMbIx 1
IUIOCKOCTEH

IIepecekaromuecs, napauieNbHble U CKPEIIUBAIOIINECS NPsIMBIE.
IIpu3Hak U CBOUCTBO CKpeUIUBAIOIUXCS NPAMBIX. OCHOBHBIE
MPOCTPAaHCTBEHHBIE (PUTYPBI.

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 3.2.
[TapannenbHOCTD MPSAMBIX,
MPSIMOX U IJIOCKOCTH,

Cojepxanue yueGHOrO MaTepuana

IMapannenbHbie mpsiMast U IOCKOCTh. OnpernencHue. [Ipu3Hak.
CgoiictBa (¢ gokazarenbcTBOM). [lapasiensHbe TIOCKOCTH.

IIOCKOCTEM Omnpenencnne. [Ipm3Hak. CBoiicTBa (¢ JOKa3aTenbCcTBOM). TeTpasmp
u ero aneMeHTsl. [Tapannenenunen u ero snemenTsl. CBoicTBa 6
MPOTHBOMONOKHBIX 'PaHEN U AWaroHalel napauienenunena.
ITocTpoenue ceuenuii. Penenue 3anay.
KomOnHanpoBaHHoE 3aHATHE

Tewma 3.3. Coneprkanne yaeOHOTro MaTepHaa

IleprieHIUKYIAPHOCTH [epriennukynsapusie npsimele. [lapannensHble psMEIE,

HPSMBIX, IPSIMOIT U MEepIeHUKYISPHBIE K ITOCKOCTH. [IpU3HaKk meprneHanKyIspHOCTH

TUTOCKOCTH, TUIOCKOCTEH npsaMoi u mockoctu. JokasarensctBo. [leprnenaukynsip u
HakJIoHHas. [lepnenaukynsapHele miockocty. [IpuszHak
HNEPIEHUKYJIIPHOCTHU IIOCKOCTEN. Jl0Ka3aTeIbCTBO. 2
PaccTosiHus B IpocTpaHCTBE
KoMOuHnpoBanHoe 3aHATHE

Tema 3.4. CopepxaHnue yaeOHOro Matepuaa

Teopema o Tpex

neprIeH UKy IApax TeopeMa o Tpex nepneHuKyIsApax. Jloka3zaTeabcTBO. Yol MexIy 4
IIPSIMOM U INIOCKOCTBIO. YTOJ MEXKIY INIOCKOCTSIMU
KomO6uHanpoBanHoe 3aHsTHE

Tema 3.5. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJCPKAHME

ITapannensHsle, (comep:xkaHue MPUKJIAJHOTO MOAYJIsI)

MepIeHIUKY IS PHBIE, Axkcnomsl crepeoMmerpud. [lepneHauKyIIpHOCTE MPSIMOH

CKPEIMBAIOIINECS MIPSIMbIE TUTOCKOCTH, TAPAJIEIFHOCTD JIBYX MPSMBIX, TEPICHIUKYIIIPHBIX 4
TUTOCKOCTH, EPIIEHANKYJIIPHOCTD TUNIOCKOCTEH
IIpakTuueckoe 3aHATHE

Tema 3.6. CopepxaHue yaeOHOro Marepuaia

Pemenne 3anau. [Ipsameie u PacnonoxeHue npsiMbIX U MIJIOCKOCTEHN B IPOCTPAHCTBE.

TUTOCKOCTH B IIPOCTPAHCTBE [lepreHANKYIAPHOCTH U MAPAIUIETBHOCTD MPSIMBIX M IIIOCKOCTEH.
CKpEIUBAIOIINECS PSIMBIC 2
KonTponsrHas pabora

Pa3nen 4. IlpousBognas 40

(yHKIHH, ee TPUMEHEHHE.
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Tema 4.1

ITonsiTHEe NPOU3BOAHOM.
®dopmyel 1 IpaBua
I depeHIIPOBaAHI

CozepxaHue yueGHOrO MaTepHaa.

OmnpeneneHre YUCIOBOM MMOCIEIOBATENEHOCTH U CIIOCOOBI ee
3anaHus. CBOMCTBA UHCIIOBBIX MTOCIEIOBATENBHOCTEH.
Onpezenenue npeaena nociae10BaTeNbHOCTU. Beruncinenue
TpezenoB mocienoarensHocTel. [Ipenen pyHkunu Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenne
aprymenTa. [Ipupamenue ¢pyHknun. 3agadu, IPUBOAAIINE K
MOHSTHIO POU3BOIHON. OnpeneneHne Npou3BOIHON. AIropUT™
OTBICKaHHMS IPONU3BOJHOM.

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.2

IIpou3BoHBIE CYyMMBI,
Pa3HOCTH MIPOU3BEACHUS,
JaCTHOTO

ConepkaHue yueOHOro Marepuania.

Dopmynsl quddepernupoanms. [Ipasuna quddepernmpoBanns

KOM6I/IHI/IpOBaHHOG 3aHATHE.

Tema 4.3

IIpousBoaHbIe
TPUTOHOMETPUUECKHX
¢ynaxuuit. [IponsBoxHas
CIIOKHOW (D)YHKIIMU

Cojepxanne yueGHOTO MaTepHaa.

Onpenencnue cioxHou GpyHkuuu. [TpoussomHas
TpuroHoMeTpudeckux Gpyukiwit. [Ipon3BoaHas CIOKHON (yHKIIMH

KomOuHmpoBaHHOE 3aHATHE.

Tema 4.4
[onsaTne 0 HEMIPEPHIBHOCTH
¢byHKIIA. MeTon HHTEpBaIOB

ConepkaHue yueOHOro Marepuaa.

[Monstue HenpepsiBHON (pyHKINH. CBOHCTBA HEMPEPHIBHOMN
¢ynkun. CBsI3b MEXAY HEIPEPHIBHOCTEIO U
muddepeHINpyeMocThi0 (QYHKIUH B TOUKE. AJITOPUTM PEIICHHS
HEpaBeHCTB METOJJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHEC.

Tema 4.5
I'eomerpuueckuii n
(u3HYeCcKHii CMBICI

ConepkaHue yueOHOro Marepuaa.

I'eomeTpuuecknii CMBICI IPONU3BOIHOM (DYHKIIH — YTIIOBOM
K03(UINEHT KacaTeIbHON K TpauKy QyHKIMU B TOUKE.

IIPOU3BOJHON YpaBHEHHE KacaTeIbHOH K TpaduKy GYHKIMH. ANTOPUTM
COCTaBIICHUS YpaBHEHHS KacaTeJIbHOH K rpaduky pynkimm y=f(x)
KombOuHupoBaHHOE 3aHATHE.

Tema 4.6 Copepxanue yaeOHOTo MaTepuaa.

Du3nuecKuit CMbICI
MIPOU3BOJIHOM B
mpodecCHOHATBHBIX 3aa9ax

Om3nueckuil (MEXaHIMYECKUH) CMBICI TIPOU3BOIHON — MTHOBEHHAS
CKOPOCTh B MOMEHT BpeMeHH t: v = S' ()

IIpakTuueckoe 3aHATHE.

Tema 4.7
MOHOTOHHOCTH (DYHKITHH.
Touku sKcTpeMyma

CopepxaHne yaeOHOT0 MaTepuaa.

Bospacranme u yosiBaHHe (yHKINH, COOTBETCTBHE BO3PACTAHUS U
yObIBaHUs (YHKITUU 3HAKY MPOU3BOAHON. [ToHATHE MPOM3BOAHOMN
BBICHIETO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOU MTPOU3BOTHOM

OK-01, OK-02, OK-03, OK-04, OK-05,
OK-06, OK-07
IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
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BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3alauu Ha
MaKCHUMYM M MUHUMYM. [IOHATHE aCHMITOTHI, CIIOCOOBI X
orpeziesIeHust. AIITOPUTM HCCIIETOBaHUS (DYHKIUH U TOCTPOCHHS
ee rpadrka ¢ MOMOIIBI0 PON3BOIHOH. [IpoOHO-TIHEHHA

(yHKIHS.

KombOuHupOBaHHOE 3aHATHE.

Tema 4.8
HUccrnenoBanme GyHKIHN 1

Coneprxanue yueOHOTO MaTepHaa.

HCCJ’IG,I[OB&HH@ q)yHKI_[I/II/I Ha MOHOTOHHOCTb 1 IIOCTPOCHUC

MOCTPOCHUE TPAPUKOB . rpad)uKoB. 4
KomOnHnpoBanHoE 3aHsATHE.
Tema 4.9 Hanbomnpiee u Coneprkanne yueOHOTO MaTepHana.
HaWMEHBIIIee 3HAYCHUS Haxoxnenne HanOobIIeT0 M HAMMEHBIIETO 3HAYCHUH (QYHKIUH,
¢$yHKIHH. MOCTpOEHKE TPpa)IKOB MHOTOWICHOB C HCIIOJIb30BAHUEM armapara 2
MaTEeMaTHYECKOTO aHAJIN3a.
KomOnHNpoBaHHOE 3aHATHE.
Tema 4.10 IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/leP:KAHME
Haxoxnenue onTumManbHOro | (copep:kaHue MPHKJIAJIHOTO MOAYJIs)
pe3yJibTarta ¢ IOMOILBI0
IIPOU3BOJHOM B Hanmensiee 1 Haubospliee 3HaueHNe QYHKIMU 6
IIPAKTHYECKUX 3aa4ax. ITpakTHyeckoe 3aHATHE.
Tema 4.11 CopepxaHue yaeOHOTO MaTepuaa.
Pemenne 3amay. ®dopmysel u nipaBuna nuddepennupoanus. Vicenenosanue
[IpousBoaHnast GpyHKIUH, €€ (hyHKIMH C TOMOIIBIO Tpon3BoAHOM. Hanbosbiiee 1 HauMeHbIIee 2
MIPUMEHEHNE 3Ha4YeHHs PYHKIHH.
KontpospHas paboTa.
Pazpnen 5 Koopannarel 16
BEKTOPbI
Tema 5.1 CogieprxaHue y4eOHOro Matepuaa _ OK-02, OK-03, OK-04, OK-07
JlekapTOBbI KOOPIMHATEI B JlekapToBBI KOOpAMHATHI B IpocTpaHcTBe. [IpocTeiimue 3axa4un B 1IK1.8, IIK 2.1, TIK 2.9, TTK 3.7
npoctpaHncTBe. Paccrosiane 4

MEXKTY IBYMSI TOYKAMHU.
KoopauHaThI cepenHbl
OTpe3Ka

KOOpJAUHATax. Paccrosuue MCKAY ABYMS TOUKaAMU, KOOPAWHATBL
CCPCANHBI OTPE3Ka

KOM6I/IHI/IpOBaHH06 3aHATHUC
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Tema 5.2

Bekropsl B mpocTpaHCTBeE.
Yros MeXy BEKTOpaMH.
CkansipHOE TIPOHM3BEICHUE
BEKTOPOB

Coneprxanue y4eOHOTO MaTepuaia

Bexrops! B mpoctpancTBe. ClI0’KeHUE U BHIYUTaHUE BEKTOPOB.
YMHOkKeHue BeKTopa Ha ynucio. KoMmnanapHslie BeKTopsl. CralsipHOE
IIPOU3BEICHUE BEKTOPOB. Pa3noxkeHue BeKTopa Mo TpeM
HEKOMITJTaHApHBIM BekTopaM. KoopanHaThl BEeKTOpa, CKalsipHOE
IIPOMU3BEACHUE BEKTOPOB B KOOPAWHATAX, YTOJI MEXIY BEKTOPAaMH, YTOJI
MEXIY MPSIMOH U INIOCKOCTBIO, YTOJI MEXK/Y TUIOCKOCTSIMH. Y paBHECHHE
TUIOCKOCTH.

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 5.3
[IpakTHKO-OpHEHTHPOBAHHBIC
3a/a4i Ha KOOPAWHATHOM
IJIOCKOCTH

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coepKaHue
NPHUKJIATHOT0 MOAYJISA)

KoopnunaTHast minockocTs. Beuncinenue paccTossHUM U IIo1aaen Ha
wiockocTd. KonmdaecTBeHHBIE pacueTsl

HpaKTH‘IeCKO@ 3aHATUC

Tema 5.4
Pewenue 3anau. KoopaunaTs
U BEKTOPBI

Copneprxkanne yaeOHOr0 MaTepuaia

JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTpaHCTBE.
CroxeHne ¥ BBIYMTaHUE BEKTOPOB. Y MHOYKEHHE BEKTOPa Ha YUCIIO.
Kommanapusie BekTopbl. CKallsipHOE TPOM3BEICHNE BEKTOPOB.
PaznoxeHne BeKTOpa 10 TpeM HEKOMIUIAHAPHBIM BEKTOpPaM.
[IpocTeiimue 3axa4n B kKoopanHaTax. KoopanHaTHI BEKTOPA,
paccTosiHUE MEXAY TOUKaMHU, KOOPHHATHI CEPEANHBI OTPE3Ka,
CKaJISIPHOE IPOM3BEICHIE BEKTOPOB B KOOPANHATAX, YTOJ MEXIY
BEKTOpPaMH, YToJl MKy MPSIMOI U TNIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH

KontponsHas pabora

Pa3nen 6.
KoMmmiekcHbIe ynciia

Tema 6.1
KommnnekcHble uncna

Copepxanne yaeOHOTo MaTepuaa

IousTre KOMIUTEKCHOTO drcia. CONnpspKeHHBIC KOMIUIEKCHBIC YHCIIa,
MOJIYJIb ¥ aPTYMEHT KOMIUIEKCHOTO unciia. @opma 3amucu
KOMIUIEKCHOTO YHCIIa (TeOMETPHUIECKas, TPUTOHOMETPHYECKas,
anredpanyveckas). ApupmMeTndeckue AeHCTBUSI ¢ KOMITIEKCHBIMU
YHCIAMU

KoMOuHMpoBaHHOE 3aHATHE
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Tema 6.2
IIpuMeHeHHE KOMITJICKCHBIX

Conepxanue y4eOHOrO MaTepuaia

BrinonHexnue pacyeToB C MOMOIIBIO KOMITJICKCHBIX YUCCII. HpI/IMepLI

qucen HCTOJIb30BaHUs] KOMIUIEKCHBIX YHCET 4
IIpakTuyeckoe 3aHATHE
Paspea 7.
IlepBooOpa3Hast pyHKknMH, ee
NpHMEHEHHE 14
Tema 7.1 Coneprxaane yd4eOHOTO MaTepHaa.
[lepBooOpazHas GyHKIUH. 3agada 0 BOCCTAHOBJICHUH 3aKOHA JBIKCHUS 110 U3BECTHOH CKOPOCTH.
IIpaBuna HaxOXAEHUS [Honstue nurerpuposanus. O3HaKOMJIEHHE C IOHATHEM UHTETpasia u OK-01, OK-02, OK-03, OK-04,
MIePBOOOPAZHBIX nepBooOpasHoit st GyHKIuH y=f(x). Pemenue 3agad Ha CBS3b OK-05, OK-06, OK-07
IIEpPBOOOPA3HON U €€ TIPOU3BOHOM, BEIUHUCIICHUE TIEPBOOOPA3HOM ISt IIK1.8, IIK 2.1, IIK 2.9, IIK
narHOW (yHKIMU. Tabmuma GopMyr U HaXOKACHHUS IIEPBOOOPa3HBIX. 2 3.7
V3yueHne mpaBuia BEIYUCICHHS IEPBOOOPA3HOM.
KoMOnHUpOBaHHOE 3aHsTHE.
Tema 7.2 Coneprxanue y4eOHOrO MaTepHara.
HeonpenenenHnslii uaTerpan IToHsiTHE HEONPEAEIIEHHOI0 HHTErpaa.
KoMOnHUpOBaHHOE 3aHsTHE. 2
Tema 7.3 Copepxanrie yueOHOr0 MaTepuana.
Ilnomanb KpUBOJIMHEHON 3ajauu, MPUBOIAIIUE K TIOHATHIO OTIPECIIEHHOTO HHTErpaia — O
tpaneuun. @opmyna HeroToHa | BBIYKMCICHUM IUIONIAAN KPUBOJIMHEHHOW Tparneluy, o epeMeieHHn
— JleitOHUTIA. touky. [lonsTHe onpenenéHHoro unrerpana. I'eomerpuyeckuii u
¢dusHYecKnii cMBICI onpeiesieHHoro naTerpana. @opmyna Herorona— 4
JleiiOauMIA.
KomOnHMpoBaHHOE 3aHsTHE.
Tema 7.4. IIpodeccnoHaNILHO-OPHEHTHPOBAHHOE COJlePKAHNE (COAePKAHUE
OnpeneneHHbl UHTErpa B NPHUKJIATHOT0 MOILYJIf)
KU3HU
I'eomerprueckuii cMbIcn onpeneneHHoro uurerpana. ®opmyna Herotona - 4
Jleiibanna.
Pemenue 3aa4 Ha MPIMEHEHNE WHTETPala Uil BEIYUCICHUS (PU3NIECKUX
BEJIMYMH U TUIOIIAACH
IIpakTuueckoe 3aHATHE.
Tema 7.5. Copepxanre yaeOHOro MaTepuara.
Pemenne 3amay. [lepBooOpasnas ¢pynkuuu. [IpaBnia HaxoxxaeHNs IepBOOOpa3HBIX. Ee
ITepBooOpa3zHast pyHkIHH, €€ TIPUMCHEHNE. 2
NpUMEHEHNE KonrponpHas pabdora.
Paznen 8. MHororpaHHuKH 22
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Tema 8.1 CopeprxaHue yueOHOI0 MaTepuaia

Bepmunsl, pedpa, rpanu [onsiTne MHOTOTpaHHKKA. Ero aneMeHTsI: BepIIUHEL, pedpa, rpaHH.

MHOTOTrpaHHHKa Juaronans. Ceuennie. Beilykiible ¥ HEBBINYKJIble MHOTOIPaHHUKHI
KomOunHMpoBaHHOE 3aHsTHE 2

Tema 8.2 Copeprxanue yueOHOr0 MaTepuaia

ITpusma, ee cocTaBsIOIINUE, INonstue nmpusmsl. Ee ocHOBaHUs 1 OOKOBBIC TpaHU. BricoTa MPU3MBL.

ceuenue. [Ipsamas n IIpsimas u HaxsioHHas npusMa. IIpaBuibHas npusma. Ee cedenue. Ilnomans

NIpaBUJIbHAS NTPU3MBI OOKOBOW ¥ MOJHOW IOBEPXHOCTH NPH3MbL. OObEM MPHU3MBIL. 4
KoMOnHMpOBaHHOE 3aHsTHE

Tema 8.3 ConeprxaHue y4eOHOro MaTepuaa

[Tapannenenunen, Kyo6. [Mapannenenwumnen, cCBOWCTBA MPSMOYTOJILHOTO MTapauIeenunesa, Kyo.

CeucHue Ky0a, CeueHue Ky0a, mapajienenuneaa

napajeyienumnena KoMOuHMpOBaHHOE 3aHsTHE 2

Tewma 8.4 Coneprxanue y4eOHOro MaTepraia

[Tupamuna, ee COCTABIAIOIIKE, IMupamuna u ee a3nemenTsl. Ceuenue nmupamuasl. IlpaBunbHas nupamua.

ceuenue. [IpaBunbpHas VYceuennas nupamua. [lnomaas 60KOBOM U OTHOM MOBEPXHOCTH

nupamuja. Y ceueHHas ,JqupaMuzipl. O0bpEM MHpaMUIBL. 4

nupamuaa KoMOnHUpOBaHHOE 3aHsTHE

Tewma 8.6 Copepxanne yaeOHOT0 MaTepuaia

Cummetpus B Kyde, CuMMeTpHsi OTHOCUTENHHO TOUKH, PSIMOH, TIIocKocTH. CHMMETpPHS B

napanjenenurese, Ipu3Me, KyOe, napajulesienurieie, npu3mMe, MUpaMuie 2

nupamuie KoMOHHUpOBaHHOE 3aHsTHE

Tema 8.7 IIpodeccuoHaNBHO-OPMEHTHPOBAHHOE CO/lepPKaHMe (coaepKaHue

IIpumeps! cuMMeTpuil B NPUKJIATHOTO MOIYJIsA)

npodeccun CumMeTpust B IPUPOJE, apXUTEKTYpe, TEXHHUKE, B OBITY

6

[IpakTHyeckoe 3aHATUE

Tema 8.8 Cojeprxkanne yueOHOro MaTepuaia

[paBunbHble MEHOTOrpaHHUKH, | [ToHATHE MPABHIBHOIO MHOTOrpaHHHKA. CBOMCTBA MPAaBUIIbHBIX

UX CBOWCTBa MHOTOIPaHHHUKOB 2
[IpakTHyeckoe 3aHATUE

Pazgen 9.

Crenenn 1 KOpHH.

CrenenHnasi pyHkuus 18

Tema 9.1 Copepxanre yaeOHOro MaTepuara.

CrernenHas GyHKIHUS, €€ ITonarue KopHA n-o¥l cTeNeHu U3 AEHCTBUTENBLHOTO yuciaa. OyHKIUN UX

CBOHCTBa cBolcTBa U rpaduku. CBOMCTBA KOPHS N-Oi CTETICHM. 4

OK-01, OK-02, OK-03, OK-04, OK-
05, OK-07
IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
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KOMGI/IHHpOBaHHOG 3aHATUC.

Tema 9.2
IIpeobpazoBanue BBIpaXKEHUI C
KOPHSIMHU N-0# CTENeHU

CozepxaHue yueGHOTO MaTepHaa.

[TpeoOpa3oBaHKe HPpAMOHAIBHBIX BHIPAKEHUN

KOMGI/IHHpOBaHHOG 3aHATUC.

Tema 9.3
CBoIicTBa CTEMEHHU C
paluMOHAIBLHBIM U

CozepxaHue yueOGHOTO MaTepuana.

[NonsiTre creneHu ¢ Mr00BIM panMOHAIBHBIM NOKa3aTeaeM. CTereHHbIe
(yHKIMH, UX CBOMCTBA U TpaduKu

JIeHCTBUTCIBLHBIM KomOuHHpOBaHHOE 3aHSTHE.
MOKAa3aTeIsIMU
Tema 9.4 Coneprxaane yd4eOHOTO MaTepHaa.

Pemmenne nppannoHanbHBIX
YpaBHEHHI ¥ HEPaBEHCTB.

PaBHOCHIBHOCTD NPPALMOHATIBHBIX YPaBHEHUH U HEPAaBEHCTB. MeTOAbI NX
pemenus. PeneHne nppannoHaabHBIX YPaBHEHHH 1 HEPaBEHCTB

KOM6I/IHI/Ip0BaHHO€ 3aHATHUC.

Tema 9.5
Crenenu u kopHu. CTeneHHas

(hyHKIHA.

CopneprxkaHne yaeOHOr0 MaTepHuaia.

Omnpenenenne creneHHol QpyHkun. Mcmons3oBanue ee CBOMCTB IpH
pELICHNH ypaBHEHUH 1 HEPaBEHCTB

KonrponbHas pabora.
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Paznen 10. IToxka3zaTeabHas
GyHkuns

18

Tema 10.1
Ioka3aTtenpHas QyHKIHSA, €€
CBOMCTBA

Conepxanue y4eOHOrO MaTepuaia

CreneHb ¢ MIPOU3BOJILHBIM AEHCTBUTENBHBIM MOKa3aTeneM. OmnpeeneHue
NOKa3aTeJIbHOH (DYHKIMH, ee CBOWCTBa U rpaduk. 3HAKOMCTBO C
IIPUMEHEHNEM MTOKa3aTeNbHON (QyHKINHN. PereHne moxa3aTenbHbIX

ypaBHEHHH (YHKIHOHAIHHO-TPAQUIECKIM METOIOM 4
KomOnHmpoBaHHOE 3aHATHE
Tema 10.2 Coneprxanne yd4eOHOTO MaTepHraia
Pemenne moka3aTeTbHBIX Pemenue nmokazaTeNnbHbIX yPABHEHUM METOIOM YPaBHUBAHUS goxmaTeneﬁ, OK-01, %If(—_(())%, %Ifi-(())? OK-04,
ABHCHHI U HEPABEHCTB METOJIOM BBEJICHUS HOBOU MIEPEMEHHON, PYHKIIMOHAIEHO-TPpaQUIecKuM ’
P b metonoM. Pemenne HOKa3aTe§LHLIx Hepf];ZHCTB P 8 1IK1.8, 11K 2.1, 11K 2.9, ITK
[IpakTrdeckoe 3aHATHE 3.7
Tewma 10.3 Coneprxanne yd4eOHOTO MaTepHuaia
CHCTeMBI TOKa3aTeIbHBIX PemeHne cucteM mokasaTeIbHBIX YpaBHEHUH
YpaBHEHHM KomOunmpoBaHHOE 3aHATHE 4
Tema 10.4 Copepxanne yaeOHOTO MaTepuaia
Pemenne 3anau. Pemenue nokasarenbHbIX YpaBHEHUI METOIOM YpaBHUBAHUS IIOKa3aTeNIeh U
[oxa3zaTtenpHast GyHKIHSA METOJIOM BBEJICHUS HOBOH ITepeMEeHHOU. Pelenne moka3aTenbHbBIX
HEPaBEHCTB 2
KontponsHas pabora
Pa3gex 11. Teaa Bpamenus. 24
Tema 11.1 Coneprxanne y4eOHOTO MaTepHaa.
Humasnp, ero cocrapnstomue. | Lumuuap u ero snemenTtsl. Ceuenne MUIUHpa (MapauieibHOE OCHOBAHHIO U
Ceuenue uMIMHApa ocn). Pa3BepTka nnnmmHApa. [Tnomans 60KOBO U IMTOHOW TOBEPXHOCTEH 4
mnrHApa. O0bpEM nmimHIpa.
KomOnHMpoBaHHOE 3aHsTHE.
Tema 11.2. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlePKAHNE (COAePKAHUE OK-01. OK-02
Konyc, ero cocrasistomniue. NMPHUKJIATHOT0 MOLYJIf) OK-03, OK-0 4'
Ceuenue KoHyCa 4 OK-0 5’ OK-O7]
Konyc u ero anemenTsl. CeueHne KoHyca (IapajuieIbHOE OCHOBAHHIO U 1IK1.8, 1K 2.’1’ 11K 2.9, 1K
MIPOXO/IAIIEe Yepe3 BepPIINHY), KOHMUECKHe ceueHus. Pa3BepTka KoHyca. 37
ITnomaap 60KOBOM M MOTHON MOBepxHOCTEH KoHyca. OOBEM KOHycCa. ’
KombuumpoBaHHOE 3aHATHE.
Tema 11.3. Copepxanne yaeOHOT0 MaTepuana.
VYceuennniit konyc. CedeHne Yceuennslit konyc. Ero obpasyromias u Beicota. CedeHne yCceueHHOTOo
YCEUYEHHOTO KOHYyca koHyca . [Lomnans 60KOBOH | MTOJIHO MMOBEPXHOCTEH KOHYCA. 4

KoMOuHMpOBaHHOE 3aHATHE.
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Tema 11.4.
lap u cdepa, ux ceyenuns

Cozepxanre YueGHOro MaTepuara.

ap u cdepa. BzaumHoe pacnonoxxenne chepsl U miockoctu. CedeHne

mapa, cepsl. Yactu mapa. [Tnontaas noBepxuocty chepsl. O0bEM mapa.. 2
KoMOnHUpOBaHHOE 3aHSTHE.
Tema 11.7. CojeprxaHue yueOHOr0 MaTepHuaa.
KomOunaryn OtHourenne 00bEMOB 1T TOA0OHBIX Tel. KoMOMHAIMY reoMeTpUYECKHX Tell. 4
MHOTOTPaHHUKOB H TEIl [IpaxkTdeckoe 3aHATHE.
BpaIlIeHHs
Tema 11.8. Coneprxanne yd4eOHOTO MaTepHaa.
I'eomeTprueckne Hcnonp3oBaHre KOMOMHANINI MHOTOTPaHHHUKOB U TEJI BPAIlCHHS B 4
KOMOHMHAIINY HA TIPAKTHKE. MIPaKTHKO-OpPUEHTHPOBAHHBIX 3a/adax.
[TpakTHyeckoe 3aHsITHE
Tema 11.9. Coneprxarne yd4eOHOTO MaTepHaa.
Pemmenne 3agau. OOBeMBI 1 IUIONTA M NOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BPAIICHHS. . 2
MHOTOTpaHHUKH 1 Tena KouTponsHas pabora.
BpaIl[CHHUS.
Paznen 11. Jlorapugmel. 30
Jlorapudgmuyeckast
[N
Tema 11.1 Copepxanne yaeOHOTo MaTepuaia
Jlorapudm gucia. Jlorapudm uncna. JlecATHIHBIN U HATYPAJTBHBIN JOTapu(MBbI, YUCIIO €
JlecsaTMYHbIN M HATYPaIbHBIA | KOMOMHUPOBAHHOE 3aHATHE
sorapudMBbI, YHCTIO € 4
Tema 11.2 Copepxanne yaeOHOT0 MaTepuaia
CaoiicTBa JIorapuQMoB. CsoiictBa sorapu¢pmos. Oneparys JorapupMupoBaHUsL.
Onepanus KoMOUHHMPOBaHHOE 3aHATUE 6 OK-01, OK-02,
Jorapu(pMHpOBaHUS OK-03, OK-04,
Tema 11.3 Conepxanne y4eOHOTO MaTepHuaia OK-05, OK-07
Jlorapudmuueckas GyHkius, | JlorapudmMuueckas QyHKIHA U €€ CBONCTBA IIK1.8, IIK 2.1, IIK 2.9, IIK
€€ CBOMCTBa KomOnHMpoBaHHOE 3aHsTHE 4 3.7
Tema 11.4 CopeprxaHue yaeOHOr0 MaTepHuaia
Pemmenue norapudmuaeckux
ypABHEHHI{ M HEPABEHCTR [MonsTre norapupmudeckoro ypasHenus. Onepanust moreHuuposanus. Tpu
OCHOBHBIX METO/A PELICHHUS JIOTapU(HMUIECKUX yPaBHEHHUI:
(yHKINOHATBHO-TPahUIECKUN, METO/] IIOTCHIIUPOBAHMS, METO] BBEACHHUS 8

HOBOM nepeMeHHo#. Jlorapudmudeckne HepaBeHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.5
CucTeMBbl TorapupMUIECKIX

Copepxanre yaeOHOro MaTrepuala

AJTOPUTM pElIeHUs! CUCTEMbI ypaBHEHUIH. PaBHOCHIIBHOCTH
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ypaBHEHHI sorapu()MHYECKUX yPaBHEHUH M HEPABEHCTB
KoMmOnHUpOBaHHOE 3aHsTHE 2
Tema 11.6 IIpodeccuonaabHO-0pUEHTHPOBAHHOE CO/lePKaHNe (CoiepKAHUE
Jlorapudmsl B ipupoje U MPHUKJIATHOTO MOTYJIsI)
TEXHHKE [Mpumenenne norapudma. Jlorapudmuueckas crimpans B npupoae. Ee
MaTeMaTH4ecKHe CBOlcTBa 4
[TpakTHyeckoe 3aHsTHE
Tema 11.7 Coneprkanue y4eOHOro MaTepuaia
Pemenne 3anau. Jlorapupmel. | Jlorapudmuueckas Gpyukuus. Pemenne npocteinmx sorapuhMUIecKux
Jlorapudmudeckast QyHKIHS ypaBHEHHHA 2
KonrponbHas paborta
Paspgen 12. 8
MHoskecTBa. DJIEMEHThI
Teopuu rpados
Tema 12.1 Coneprxanne ydeOHOTO MaTepHraia
MHoxecTBa [Monstre MHOXecTBa. [TonMHOXKecTBO. OnIepay ¢ MHOXKECTBAMH
KomOnHMpOBaHHOE 3aHsTHE 2
Tema 12.2 IpogeccHonANLHO-OPHEHTHPOBAHHOE COlepP/KAHUE (COepKAHMIE OK-01, OK-02,
Onepanun ¢ MHOXKECTBAMH NPHUKJIATHOTO MOAY.Is1) OK-03, OK-04,
Omnepanyy ¢ MHOXKeCTBaMH. PellleHne NpuKIaaHbIX 3a1ad OK-05, OK-07
[TpakTHyeckoe 3aHsTHE 2 TIK1.8, IIK 2.1, IIK 2.9, ITK
Tema 12.3 Conepxanne ydeOHOTO MaTepHuaa 3.7
I'padsr [onsarue rpada. Cesa3HBIN Tpad, JepeBo, UK rpad Ha MIOCKOCTH
ITpakTryeckas pabora 2
Tema 12.4 Conepxanne ydeOHOTO MaTepHuaa
Pemenne 3ana4. Muoxecta, | Omnepauun ¢ MHOXecTBaMH. ONMCaHKE PEATHHBIX CHUTYalU ¢ MOMOIIBIO
I'padbl 1 X npuMeHeHKe MHOXecTB. [IpuMenenue rpados K penieHuo 3aaad
KonrponbHas pabora 2
Pazgen 13. DieMeHTHI 20
KOMOMHATOPHKH,
CTATHCTHUKU U TEOPUH OK-01, OK-02,
BEPOSITHOCTEH 0OK-03, OK-04,
OK-05, OK-07
Tema 13.1 Copepxanrie yaeOHOTO MaTepuaa
OCHOBHBIE TIOHATHS IlepecTaHOBKH, pa3MEILEHUS, COUETAHHUS. TIK1.8, ITK 2.1, IIK 2.9, IIK
KOMOHHATOPHKH 2 3.7

KoMOuHMpoOBaHHOE 3aHATHE.
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Tema 13.2

CoObITHE, BEPOSITHOCTD
coObITus. CroxxeHue u
YMHOKEHUE BEPOATHOCTEN

Coneprxanue y4eOHOTO MaTepuaia

COBMECTHBIE M HECOBMECTHBIE COOBLITHS. TeOpeMLI O BEPOATHOCTHU CYMMBbI
coObITHH. YcnoBHAS BEPOATHOCTD. 3aBUCUMBIEC M HE3aBUCUMEIE COOBITH.
TeOpeMLI O BCPOATHOCTH IMPOU3BEACHU S COOBITHIA.

KomOunmpoBanHOE 3aHATHE

Tema 13.3
BeposiTHOCTE B
npodeccroHaNBHBIX 3a/1a9axX

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coepKaHue
NPHUKJIATHOT0 MOAYJISA)

OTHOCHUTEIbHAS 9aCTOTa CO6LITI/IH, CBOICTBO e¢ YCTOP'IHHBOCTI/I.
CraTucTHYECKOe OIIPCACIICHNEC BCPOSATHOCTH. OHGHKa BCPOSATHOCTH COOBITHS

HpaKTH‘IeCKO@ 3aHATUC

Tema 13.4
HuckpetHas ciayyaitHast
BEJINYMHA, 3aKOH €€

Copneprxkanne yaeOHOr0 MaTepuaia

Bunel cnyyaiinpix BennyuH. OnpeneneHue TMCKPETHON CIlydaiiHOM
BEJIMYMHBI. 3aKOH pacupeesieHus JUCKPETHOH cilyyaiiHoi BenuuuHbl. Ee

pactpeacicHus YHCIIOBBIC XapaKTEPUCTUKH
KomOnHMpoBaHHOE 3aHsTHE
Tema 13.5 Coneprxanne yaeOHOTO MaTepHuaia

3agaun MaTeMaTHYECKOM
CTaTHUCTUKHU

BapI/IaHI/IOHHHﬁ pAaA. Ilomuron yactor u Trucrorpamma. CraTucTHYECKHE
XapaKTCPHUCTHUKH psiJia Ha6J'IIO,I[a€MLIX JaHHBIX

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 13.6
CocraBiieHre TaOIuIl U
JIrarpaMM Ha IpaKTHKe

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (coep:KaHue
NPHUKJIATHOT0 MOAYJISA)

[TepBuuHas 00paboTKa CTATUCTUYECKUX JaHHBIX. ['padrueckoe nx
npeacTaBieHne. HaxoxaeHne cpeaHux XapakTepHCTHK, HaOI01aeMbIX
JTAHHBIX

IIpakTuueckoe 3aHsaTue

32




Tema 13.7 ConepxaHue yueOHOro MaTepuaa
Perenve 3anau. DneMeHTHI OnemeHTsl KOMOUHaTOpUKH. COOBITHE, BEPOATHOCTH COOBITHSL. CllOKEeHHE U
KOMOHMHATOPHUKH, YMHO)KEHHE BEpOSATHOCTEH
CTATHCTHKH U TEOPUU KonrponbHast pabora 2
BEPOATHOCTEN
Pa3gen 14. YpaBHeHus u 26
HEPaBEeHCTBA
Tema 14.1 ConeprxaHne yaeOHOTO MaTepraa
PaBHOCUIILHOCTD YPaBHEHUH | PaBHOCHIIBHOCTH YpaBHEHHH U HepaBeHCTB. Onpenenerust. OCHOBHbIE
1 HepaBeHCTB. O0mme TEOpEMBI PaBHOCHIIBHBIX IIEPEX0aX B YPaBHEHMAX M HepaBeHCTBaX. O0mue
METOABI PEIICHHSA METO/IBI PEIICHNS YPAaBHEHHUH: IEPEX0 OT PaBEHCTBA (DYHKIMH K PaBEHCTBY 4
apryMEHTOB JUIi MOHOTOHHBIX (DYHKLIMH, METOJ pa3ioKEHHUsI HA MHOXKUTEIIH,
METO/]1 BBEJICHHUS HOBOH NepeMeHHOH, (PyHKIMOHAILHO-TpadUUECKHI METO/T
KomOunnpoBaHHOe 3aHATHE
Tema 14.2 Coneprxanne yaeOHOTO MaTepraa
I'paduueckuii MmeTon OO01re METOABI pelIeHIs HEPaBEHCTB: MIEPEX0/] OT CPABHEHUS 3HAUCHHH
pelleHus1 ypaBHEHUH, (hyHKIHI K CpaBHEHHIO 3HAYCHUH apryMEHTOB 11 MOHOTOHHBIX (DYHKITHH,
HCPABCHCTB METOJl HHTEePBAaJIOB, hyHKIMOHATbHO-Tpadudeckuii meron. ['paduueckuii
METOJ PeIICHNs] YPAaBHEHUH 1 HEPaBEHCTB 4
KoM6uHupoBaHHOe 3aHATHE B i
Tema 14.3 CopepxaHue yaeOHOro Matepuaa 8;8;’ 8%_82’
VpaBHEHHS U HEPABEHCTBA C | Ompezenenne MOayIist. PackpeiTie Moxylist 110 onpenenenuto. [Ipocreiime OK-OS,, OK-O7’
MOIyJIEM YPaBHEHHUs U HEPABEHCTBA ¢ MoLyJieM. [IpuMeHenue paBHOCHIBHBIX
MEPEXOJA0B B OIIPEACIICHHBIX TUIIAX ypaBHEHI/Iﬁ 1 HEPABEHCTB C MOAYJIEM 4 IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
KomOuHnpoBanHoe 3aHsTHE
Tema 14.4 CozepkaHre yueOHOro MaTepuaa
VpaBHEeHUs U HEPABEHCTBA C | 3HAKOMCTBO C apameTpoM. [IpocTeiiline ypaBHEHHS 1 HEPABEHCTBA C
napameTpamu napaMeTpoM 4
KomOnHnpoBanHoe 3aHsTHE
Tema 14.5 IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJePKaAHME (COepKaHUE
CocraBieHue U peuieHme MPHUKJIATHOT0 MOIYJIfA)
npodeccHOHaIBHbIX 3a/1a4 ¢ | PemeHne TEKCTOBBIX 33124 MPO(eCCHOHAIBHOTO COCPIKAHMUS
HIOMOIIBIO YPaBHEHUM [IpakTHyeckue 3aHATHS 8
Tema 14.6 Coziepkanrie yueOHOro MaTepuaa
Pewenne 3aga4. Ypasuenus | OO6uime METOIbI PEIICHUS yPaBHEHHH. YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM
Y HEPABEHCTBA U C mapamMeTpamu
2
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I HpaKTI/I‘IeCKOC 3aHATHUC

KoHcyabTanum K 3k3aMeHy 4
IIpomeskyTouHast arTecTanus (JK3aMeH) 12
Bcero: | 340

34




3. YcaoBus peaau3zanvu NporpaMmmal 001meo0pa3oBaTebHOH JUCHUIIIMHBI

3.1. MarepuajibHO-TEXHUYECKOE o0ecnevyeHune
Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT Haaudus ydeOHoro kabuHeTa
«MatemaTuKa
O6opynoBanue yueOHOro KabMHeTa:
— TIOCAJI0YHBIE MECTa MO KOJMYECTBY 00YUaIONINXCS;
— paboudee MecTO MpernoaBaTels.
— yueOHas J0cKa

TexHuueckue CpCaACTBa 06yLICHI/ISII
KOMIIBIOTCP C JIMICH3MOHHBIM ITPOIrPAMMHBIM O6€CH€‘{€HI/ICM, MYJIbTUMCIHA,
HHTCPAKTUBHAA IMaHCIIb.

3.2. UnpopMannoHHoe odecneyeHue 00yueHust

1. Amumo II.A., Komsrun FO.M., Tkauea M.B. u npyrue Maremaruka:
anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHalu3a, reoMmerpus. Aunredbpa u
Hayaja Marematudeckoro ananuza. 10 — 11 kiacc. AKIMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBemnienne". 2023 1. — 464 c.

2. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrue Maremaruka:
anredpa U Hayajga MaTeMaTHYECKOro aHanu3sa, reomerpus. ['eomerpus. 10 —
11 xnacc. AkuuonepHoe odiectBo "M3ngarensctBo "lIpocsemenue”. 2023 T.
—287c.

3. byryzoB B.®., Ilpaconos B.B. mon penakumeir CanoBHuuero B.A.
Marematuka: anredpa ¥ Havajlla MAaT€MAaTHUYECKOTO aHain3a, T€OMETPHs.
I'eomerpusi. 10-11 «kmacc. AxkmuonepHoe obmiectBo "M3marenbcTBo
"[IpocBemienne". 2022 r. — 272 c.

4. Bepnep A.JL., Kapn A.Il. Maremartuka: anreOpa u Hayajla MaTeMaTHYECKOrO
aHanusza, reomerpus. 10 kmacc. AxkumoHepHoe o0mecTBo "M3naTenbcTBO
"[IpocBemienne”.2022 r.- 269c.

5. Bepuep AJL., Kapn A.Il. Maremaruka: anreOpa 1 Hayajia MaTeMaTUYECKOTO
aHanm3a, reomerpus. 11 kimacc. AxkumonepHoe o6OmiecTBo "M3marenbcTBo
"IIpoceemienne". 2022 r. — 240 c.

6. Maremaruka: anreOpa W Hayajga MaTEMaTUYECKOTO aHajau3a, €OMETpUS.
AnreOpa u Havajma MmaTeMaTtuyeckoro aHaiamsa (B 2 dactsax). Yacte 1.
Yuebnuk. Mopakosuu A.I'., CemenoB II.B. 10- 11 kmacc. Ob6miecTBo ¢
orpannueHHor oTBeTcTBEHHOCTHIO "MUOLl MHEMO3NHA". 2022 r. — 448 c.

7. Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHajan3a, T€OMETPUS.
Anrebpa u Havanma maTeMaThdyeckoro aHaimmsa (B 2 dactax). Yacte 2.
3agaunuk. Mopakosuu A.I'. u apyrue; noa peaakuueit Mopakosuua A.l.
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10-11 xmacc. OOmecTBO ¢ orpaHuyeHHOW OTBeTCTBEHHOCTHIO "MOL]
MHEMO3HNHA". 2022 r. - 239 c.

8. Mep3nsak A.I'., Homuposckuii JI.A., Ilonskop B.M.; mon penakiuei
[Toponsckoro B.E. Maremaruka. Anre6pa u Hayaia MaTeMaTHYECKOTO
agamm3a. 10 kmacc.  AxnumoHepHoe — oOmiectBo  "M3marenbcTBO
"IIpocBemenue". Yroyonéunoe nzyuenue.2024 r. — 480c.

9. Mepansax A.I'., Hommponckmii JI.A., IlomskoB B.M.; monm pemaxnuei
[Tononsckoro B.E. Marematuka. Anrebpa M Hayaiza MaTeMaTUYECKOTO
aHajausa. 11 KJIacc. AKIIMOHEpHOE  OOIIECTBO "N3maTenscTBO
"lIpocBemenue". Yrayonénnoe uzyuenue. 2024 r. — 416 c.

10.Mep3msik  A.I'., Homuporckuit JI.A., ITlomskoB B.M.; mox penakuueit
[Togonbeckoro B.E. Marematuka. ['eomerpusa. 10 kiacc. AxknuoHepHoOe
obmectBo "M3nmarennbctBO "llpocBemenue”. YrinyOnénnoe uzydenue. 2022
r.—272c.

11.Mep3nsk A.I'., Homuposckuii [[.A., [lonskoB B.M.; mox penakuuei
[Togonbckoro B.E. Marematuka. I'eomerpus. 11 kiacc. AkuuoHepHOE
obmectBo "U3narensctBo "I[IpocBemenne". Yrayonénnoe uzydenue. 2024
r.— 256 c.

12.IToropenoB A.B. Maremartuka: anreOpa W Hadajga MaTeMaTHYECKOTO
ananusza, reomerpus. ['eomerpusa. 10-11 knacc. AKimoHepHOE OOILIECTBO
"UznatensctBo "[IpocBemienne"”. Yrinyonaénnoe uzyuenue. 2021 r. - 175 c.

13.1lapeirun U.®. MaremaTtuka: anredpa 1 Hadyajga MaTeMaTUYECKOTO aHalln3a,
reomerpusi. [eomerpusa. 10-11  kmacc.  AKIMOHEpHOE  OOIIECTBO
"U3narensctBO "[IpocBemenne". 2022 r. — 237 c.
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4. KoHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

JTUCIHUILINHBI

KOHTpOJ'Ib N OLICHKA PC3YJIbTaTOB OCBOCHMU 06H1€O6p8,30BaT€JILHOﬁ JUCIHITIINHBI

pacKpbIBalOTCS  4epes

AUCHUIITIMHAPHBIC

pE3YJIbTATHI,

HaIIPpaBJICHHBIC Ha

dbopmupoBaHue OOHMX M MPOQPECCHOHANBHBIX KOMIIETEHIIMHA MO paszjiesaM |

TEMaM COJepKaHus y4eOHOTO MaTepuania.

Oo6masi/nmpodeccuoHaaIbLHAasI Paznen/Tema TH OLeHOYHBIX
KOMIIeTeHIIHsI MeponpUsI TSI
OK 01. Beibupats criocoOsbI P1,Temal.l,12, 1.3 [M-o/c*, 1.4,1.5,1.6 TectupoBanue
peLIICHIs 3a1ad P2, Temsi 2.1,2.2,2.3,2.4,2.5TI-0/c, 2.6 | Vernsiii ompoc
podecCHOHATBEHOM P'3, Tempr 3.1, 3.2, 3.3 [I-o/c, 3.4 MaremaTuyecKuit
P 4, Temnr 4.1, 4.2, 43,44, 4.5, 4.6, 4.7
ACSTTETbHOCTH M-o/c, 4.8, 4.9, 4.10, 4.11 ST
PUMEHHUTEIILHO P 5, Tembi 5.1, 5.2 WNuauBuayaabHAsS
K Pa3IHUYHBIM KOHTEKCTaM P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOSTEbHAS
I-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabora
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipencrapnenue
IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yJIbTaToOB

7.13,7.14,7.15,7.16, 7.17
P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPaKTHIECKUX paboT
3ammra TBOPUECKUX

P9, Tems1 9.1,9.2,9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammra
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4, MHIMBHIYaIbHBIX
11.5,11.6 IT-o/c, 11.7 NPOEKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KoHTposbHas pabota
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
Brimonnenue
[T-ofc, 13.6 9K3aMEHAIIMOHHBIX
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 . t
M-o/c, 14.6 SaatH
OK 02. Mcnoap30BaTh P1,Temal.1,1.2,131I-0/c,1.4,15,1.6 TectupoBanue
COBPEMEHHBIE CPESICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.5[1-0/c, 2.6 | Vcruwiit orpoc
MIOMCKA, aHAIN3a U P3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MareMaTHYeCKHit
HHTepIpeTAIIH HH(OPMALHH P 4, Temu 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 J—
prp P > | -o/c, 4.8, 4.9, 4.10, 4.11
1 MHQOPMAIIMOHHBIE P5. Temor5.1.5.2 WnauBumyansHas
TEXHOJIOI'MHU JJIs1 BBIITOJIHCHUA P6. Temor6.1. 6.2.6.3.6.4. 6.5 6.6. 6.7 CaMOCTOATCIIbHAsA
3a/1a4 NPo(eCcCHOHATLHOM IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabota
ACATCIBHOCTH P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 lIpexncrasieHue
Il-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, pe3yJIbTaToB

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, Temst 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-o/c, 11.4,
11.5,11.6 II-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPaKTHYECKUX paboT
3ammTa TBOPIECKUX
pabot

Sammura
HHAMBHIYaJIbHBIX
MTPOEKTOB
Kontponbshas pabora

1
lMpogeccuoHanbHoe-opuUeHMUPOBAHHOE COOepPHaHue
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P13, Temsr 13.1, 13.2, 13.3,13.4, 13.5 Brimonnenue

IT-o/c, 13.6 DK3aMEHAIlMOHHEIX

P 14, TeMmspl 141, 142, 143, 144, 14.5 33[[3}1]/1[‘/'[

IT-o/c, 14.6
OK 03. IInanupoBathb u P1,Temal.1,1.2,1311-0/c,1.4,15,1.6 TectupoBanue
peanusosbiBaTh cooctBennoe | P2, Temsr 2.1,2.2,2.3,2.4,2.51l-0/c, 2.6 | Vcraplit onpoc
po(eCCHOHATBEHOE P3, Temsr 3.1, 3.2, 3.3 Il-0/c, 3.4 MaremaTuuecKuit
JHIHOCTHOE PA3BHTHS P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 MKTAHT

’ IT-o/c, 4.8, 4.9, 4.10, 4.11

NpeANPHHAMATEIBCKYIO P5, Tempi 5.1, 5.2 WnnusunyansHas
ACATEIBHOCTD B P6, Temnr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 CaMOCTOATCIbHAM
mpogeccronanbHOM chepe, 1-0/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabota
UCIOJIb30BaTh 3HAHHMS 110 P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 Ipencrasienue
(hMHAHCOBOH rPaMOTHOCTH B I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, pe3yIbTaTOB

Pa3JINYHbIX ) KU3HCHHBIX
CUTyalusax

7.13,7.14,7.15,7.16, 7.17
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MIPaKTHYECKHUX PaboT
3ammra TBOPUECKUX

P9, Tems1 9.1,9.2,9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammura
P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, MHIMBALyaJIbHBIX
11.5,11.6 IT-o/c, 11.7 NPOEKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KoHTpoibHas paota
P 13, Temsr 13.1, 13.2,13.3, 134, 13.5 BRIIOHCHIe
[T-ofc, 13.6 9K3aMEHAIIMOHHBIX
P 14, Temsr 14.1,14.2,14.3, 14.4, 14.5 N
M-o/c, 14.6 Saatt
OK 04. DddextuBHO P1,Temal.1,1.2,131I-0/c,1.4,15,1.6 TectupoBanue
B3aMOJICHCTBOBATh U P2, Temr 2.1,2.2,2.3,2.4,2.5 H-O/C, 2.6 VY CTHBIN onpoc
paboTarth B KOJUIEKTHUBE P'3, Temnr 3.1, 3.2, 3.3 [I-o/c, 3.4 MaremaTuuecKuit
KoMatie P 4, Temnr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 KTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
P 5, Temsr 5.1, 5.2 WumByatbnas
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7 | CaMOCTOATCIbHAA
I-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 lpezncrasieHne
IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yIbTaToB

7.13,7.14,7.15,7.16, 7.17
P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAaKTUYECKUX padoT
3ammTa TBOPUECKUX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura

}1’11;, "lflel\gbll_ll 1/.1, 111172, 11.3 IT-o/c, 11.4, MHIMBALyaIbHBIX

-2, L1.0 11-0/C, 1 1. IPOEKTOB

P12, Temsr 12.1, 12.2,12.3, 12.4 KoHTposbHas paGota

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 B

Teo/e. 13.6 BITIOJTHEHUE

P 14, Temsr 14.1, 142, 14.3, 14.4, 14.5 DRSAMCEHAIHORHBIX

M-o/c, 14.6 Sai
OK 05. OcymmiecTBiIsTh P1,Temal.l,1.2,131I-0/c,1.4,15,1.6 TectupoBanue
YCTHYIO U TUCbMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 | Ycruwiit orpoc
KOMMYHHUKAIHIO Ha P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 MaremaTryecKuii
FOCYAaPCTBEHHOM A3bIKE P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 JWKTAHT

IT-o/c, 4.8, 4.9, 4.10, 4.11
Poccuiickoii ®eaepannu ¢ P 5. Tempr 5.1. 5.2 NunuBunyansHas
Y4e€TOM 0COOEHHOCTEH P1 ’TeMa 1.1 ,12 1.31I-0/c. 1.4.15. 1.6 CaMOCTOATCIIbHAA
COLMATBHOrO 1 KyJbTYPHOT'O P2, Temer 2.1,2.2,2.3,2.4,2.5T-0/c, 2.6 | pabora
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KOHTCKCTa

P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4

P 4, Temsr 4.1,4.2,43,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsl 5.1, 5.2

P 6, Tems1 6.1, 6.2,6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9,7.10 IT-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, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/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, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3,
94,95

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/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, 135
IT-o/c, 13.6

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

[IpencraBnenne
pEe3yIbTaTOB
MPaKTUYECKUX PadoT
3ammTa TBOPUYECKUX
pabot

3ammuTa

WHAWBHTY aTbHBIX
MPOEKTOB
KonTtponsHas padota
Brinonuenue
9K3aMEHALMOHHBIX
3a1aHUN

OK 06. IIposBiaTe

Tpa)X1aHCKO-TIATPUOTHUYCCKYIO

MO3ULUI0, IEMOHCTPUPOBATH
OCO3HAHHOE MMOBEICHHE HA
OCHOBE TPaJUIIHOHHBIX
00I1IeUEeIOBEYECKUX
IICHHOCTEH, B TOM YHCJIE C
Y4ETOM TFapMOHU3ALNU
MEKHAIIMOHAIBLHBIX U

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9,7.10 IT-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

P 14, Temur 14.1,14.2,14.3, 144, 14.5
IT-o/c, 14.6

TectupoBanue
VYeTHBI onpoc
MareMaTHIeCKUH
JTUKTaHT
NunuBuayanbHas
CcaMOCTOSTEIbHAS
pabota
[IpencraBnenue
PEe3ynbTaTOB

MEKPEITUTHO3HBIX NpaKTHYECKUX padoT

OTHOIICHHUH, IPUMEHSTh 3ammTa TBOPYECKUX

CTaHJAPThHI pabot

AQHTUKOPPYIIIMOHHOTO 3ammra

TIOBE/ICHHS WHIMBUIYaJIbHBIX
MPOEKTOB
KoHnTposbHas padoTa
Brinonnenue
IK3aMEHAIMOHHBIX
3aJIaHHuI

OK 07. ConeiicTBOBaThH P1,Temal.l,1.2,131I-0/c,1.4,15,1.6 TectupoBanue

COXPAaHEHHIO OKPYKAOIICH P2, Tempr 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | Vernsiii onpoc

cpeibl, pecypeocbepesennto, | L 3> Tembl 3.1, 3.2, 3.3 IT-o/c, 3.4 Maremaruyeckuii

[pHMEHSTh 3HaHHA 06 P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 KTAHT

I-o/c, 4.8, 4.9,4.10,4.11
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W3MCHEHUH KJIMMAaTa,
MIPUHLIUTIBI OEPEKITNBOTO
MPOU3BOACTBA, IPPEKTUBHO
JICUCTBOBATH B UPE3BBIYAITHBIX
CUTYaIUsIX

PS5, Temrr 5.1, 5.2

P6, Temnr 6.1,6.2,6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11

P7 Temsr 7.1,7.2,73,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temn 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P13, Temsr 13.1,13.2,13.3, 13.4, 13.5

NunuBunyansHas
caMOCTOSITeNTbHAS
pabota
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padoT
3ammTa TBOPUYECKUX
pabot

3amuTa

WHAWBHTY aTbHBIX
MTPOEKTOB
KonTtponsHas padota

[-o/c, 13.6 Brimonnenue

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 14.5 9K3aMCHAIMOHHBIX

I1-o/c, 14.6 3aJaHAI
IIK 1.8. Mcmonb3oBats P. 1. Temsr 1.3 — m-o/c, 1.4. TectupoBanme
OCHOBHBIE METO/IbI U IPUEMBI P. 2. Tema 2.7— n-o/c. MaremaTnueckui
CTAaTUCTUKHU JUIsI PELLICHUS P. 3. Tema 3.5— m-o/c. JIUKTaHT
MPaKTUYECKUX 33729 P.4. Temr1 4.7, 4.9, 4.10- m-o/c. NunuBunyansHas
KOMMEPUECKON JAEATEIbHOCTH, P.5. Tema 5.3— m-o/c. CaMOCTOSTENbHAs
OTIpEIETISATh CTATUCTHIECKUE P.7. Tema 7.4— m-o/c. pabota
BEITUYMHBI, TTOKA3aTEITN P.8. Tema 8.7— n-o/c. [Ipencrasnenue
BapUallUU U UHICKCHI. P.11. Tema 11.2— m-o/c. pPEe3ynbTaTOB

IIK 2.1. Micnonp30BaTh JaHHBIE
OyXrajaTepcKoro

y4eTa sl KOHTPOJIS
pe3yIABTATOB M IJIAHUPOBAHUS
KOMMEPYECKOU IEeATEIbHOCTH,
MPOBOJUTH YYET TOBAPOB
(CBIpBSI, MATEPHAJIOB,
MPOIYKLHUH, Tapbl, IPYTUX
MaTepHAIBHBIX IICHHOCTEH) U
y4acTBOBATh B MX
WHBEHTapU3aLUU.

[IK 2.9. IIpumeHsTh METONIBI U
MIpUeMBbI aHan3a PUHAHCOBO-
XO3SIMCTBEHHOM eITETbHOCTH
MIPH OCYIIECTBICHUH
KOMMEPYECKOU IeATEIbHOCTH,
OCYIIECTBIIATh ICHEKHBIC
pacyeThl ¢ MOKyHaTelsIMH,
COCTaBIATH (PHHAHCOBBIE
JIOKYMEHTBI U OTYETHI.

IIK 3.7. IIpon3BoauTs
W3MEPEHUS TOBAPOB M IPYTHX
00BEKTOB, IEPEBOANTH
BHECHCTEMHBIE €IMHUIIBI
W3MEPEHUN B CUCTEMHBIE.

P.12. Temsr 12.3, 12.6— m-o/c.

P.13. Tems! 13.2—-n-o/c, 13.3,13.4, 13.5.

P. 14. Temn! 14.3— m-o/c, 14.6— n-o/c.
P.15. Tema 15.5— m-o/c.

MPaKTHYECKUX paboT
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