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ABTOpPBI-COCTABUTENN 3aMeCTUTENh aupektopa jumes mo AP, xau. Illleduesa D.II. wu
3amectuTenb aupektopa no YMP Ilsirankosa O.E. npemnarator Hactosuryto Pabodyro mporpammy
obmeobOpazoBarenbHor  guctuiimael - OOJI.11  "Maremaruka”, pa3paboTaHHYIO Ha OCHOBE
(benepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIAapTa CPEAHEro 00Iero oOpa3oBaHUs U C
y4eToM  MPUMEpPHON  mporpaMMmbl  00meoOpa3oBaTeNbHOM  OUCHMIUIUHBL  «MareMaTukay,
YTBEPXKACHHYIO Ha 3acelaHuu Y4ueHoro coBera yHuBepcurera 26.12.2025 r. IIpotokon Ned | B kauecTBe
Marepuana s npoektupoBanust Ob6pazoBarensHoi nporpammbl PI'VIIC u ocymiecTBiaeHus ydeOHO-

BOCIIUTATEIBLHOIO Tpolecca Mo QenepaibHOMy TOCyJapCTBEHHOMY OOpa30BaTEIbHOMY CTaHAAPTY
CIIO.



1. O6mas xapakrepucTuka padoueii nporpaMmMbl 00111e00pa30BaTeIbHONH TUCIUIIIMHBI
«MartemaTuka

1.1. MecTto aUCHUIUIMHBI B CTPYKType Npo(eccHOHAIBLHOI 00pa3oBaTebHOM
nporpammbl CII1O:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTeMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
00111e00pa30BaTEIbHOTO IHUKJIA O00pa30BaTebHOW MporpaMMbl B cooTBercTBHH ¢ DPI'OC
cnenuanbHocT 08.02.01 CTpouTenbCTBO U AKCIUTyaTallMsl 3JaHUNH U COOPYKEHUH.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanme  MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI — «MareMaTukar
HAIPAaBJIEHO Ha JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHusl B cOOTBeTCTBUU ¢ TpeboBanusmMu OI'OC
COOQ c¢ yuerom npodeccuonanbhoi Hanpasiennoctu @I'OC CIIO.

1.2.2. TlnaHupyemble Ppe3yJabTaThl OCBOEHHsI 001e00pa3oBaTeJbHONl JUCHMIIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHne TUCHUILINHA nMeeT rpu GpopmupoBanun u pazsutin OK 01, OK 02, OK
03, OK 04, OK 05, OK 06, OK 07.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3yjbTaThbl 00y4eHHS

Oo0mmue JucnunianHapHble
OK 01 - TOTOBHOCTb K TpYAY, OCO3HAaHHE LIEHHOCTH[-BIAJETh METOJAMH J0KA3aTeIbCTB, AITOPUTMAMH PELICHHS 3a/1a4;
BrIOnpath CriocoObl pelieHusl [MacTepcTBa, TPYIOIIO0HE; yMeHHe (OPMYIIUPOBATh ONMPEAETICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSThH
3a1ad npodeccnoHaIbHOM - TOTOBHOCTh K  AaKTHBHOM  JIEATEIBbHOCTHUX, IPOBOJIUTH JIOKAa3aTeIbHBIE PACCYKICHHS B X0/I€ PELICHHUS 3a/1ay;
e TeIbHOCTH IPUMEHUTEIBHO TEXHOJIOTMYECKOW M COIMAIbHOM HArpaBICHHOCTH,- YMETh ONIEPUPOBATh HOHATHUAMU: CTEIICHb YHCIIA, JorapudM duca;
K Pa3IMIHBIM KOHTEKCTaM CIIOCOOHOCTh ~ WHHUIIMMPOBATh, IUIAHUPOBATH  MyMEHHE BBINIOJHATH BHIYMCICHUE 3HAUYCHHUI U PE0Opa30BaHUS

CaMOCTOSITENILHO BBITIOIHATH TAKyIO AEATEILHOCTD;
- HIHTEpEC K pa3Iu4HbIM cdepaM NpodeccuoHaNbHOM
e TebHOCTH,

OBnaneHue YHUBEPCAIbHBIMU
[M03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

y4eOHBIMU

- CaMOCTOSITEIIbHO dbopmynupoBaTh u
AKTyaJIM3UpOBaTh MpoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CYIHGCTBCHHBIﬁ HpI/ISHaK 151051
OCHOBaHUSl JJsi CpaBHEHUs, KilaccupuUkamuu Wu
0000IICHHS;

OTpeAeNATh LeTH  ACSTeNbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTHh KOPPEKTUBHI B JESITEIHLHOCTb, OIEHUBATH|
COOTBCTCTBHUC pe3y.HBTaTOB eiasaM, OILIEHHUBAaTh pI/ICKI/I
[TOCJICCTBUI ACATECIBHOCTH;

- paSBI/IBaTB eraTI/IBHOG MBIIIJICHHUC HpI/I peIHeHI/II/I
PKU3HEHHBIX TIPpoOiieM

0) 0a30BbBIC UCCIIETOBATEIbCKUE ACHCTBUS:
- BIIJICTh HABBIKAMHU Y4eOHO-HCCIEA0BATEIHCKON U
HpOGKTHOI\/’I JACATCIIBHOCTH, HaBbIKaMH paspemeHI/m
pobiem;

3aJaBaTh

BBIPAKEHUI CO CTENEeHAMU U Jlorapupmamu, npeoOpa3oBaHus I1poOHO-
[PAllMOHAJIbHBIX BBIPAXKEHUI;

- YMETb ONEPUPOBATH MOHATHIMHU: PALMOHAIbHbIE, UPPALIMOHAJIbHBIE,
MOKa3aTeIbHbIC, CTETIEHHBIC, TOTapU(PMUUECKUE, TPUTOHOMETPHYECKHE
YpaBHEHHs U HEPABEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMH: (DYHKIIHS, HETIPEPhIBHAS () yYHKIIHS,
IPOM3BO/IHAs, IEPBOOOPA3Hasi, ONIPEIeICHHbIN NHTErpall; YMETh HaXOJUTh
[TPOM3BOJIHBIE AIEMEHTAPHBIX (PYHKIINN, UCTIOJb3YsI CIIPABOYHBIE
MaTepHabl; UCCIE0BaTh B MPOCTEUIINX CIydasx (GYHKIUHU HA
MOHOTOHHOCTB, HAXO/IUTh HAOONIBIIINE U HAUMEHBIIINE 3HAUEHUS
(yHKIMN; CTPOUTH Tpa(UKX MHOTOUWIEHOB C MCIIOJIb30BAaHUEM arrapara
MaTEeMaTHYeCKOr0 aHaJIn3a; MPUMEHSITh POU3BOIHYIO MPU PELLICHUN
3a/1a4 Ha JBU)KCHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H Ha
HanOOJIbIINE U HAUMEHbIIINE 3HAYEHUsI, HA HaX0XKJI€HUE ITYTH, CKOPOCTH U
[YCKOPEHUS;

- YMETh OIEpUPOBATh MOHATUSAMU: pallMOHaNIbHAs (QYHKIHS,
oka3zaTenbHast QyHKIMS, cTeneHHast QyHKIMs, Jorapudmuyeckas
(yHKIUS, TPUTOHOMETpUYECKHe (PyHKIIMU, OOpaTHbIE PYHKIIMH;, YMEHHE
CTPOUTH TPaPUKH U3Y4EeHHBIX (PYHKIIMH, UCTIONB30BaTh rpaduku Ipu
M3y4eHHUH MTPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX PEAMETOB U 3aa4 U3 pealbHOW KU3HU; BBIpakaTh (GOpMyJIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETh pelIaTh TEKCTOBBIE 337a4ll pa3HbIX TUIIOB (B TOM YHUCIIE HA
[IPOLIEHTHI, 0N U YacTH, Ha IBU)KEHHUE, pabOoTy, CTOUMOCTH TOBAPOB U
YCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBICHUS JIUYHBIMU U CEMEHHBIMU

(bvHaHCaMM); COCTABJIATH BBIPAKEHUSI, YPABHEHHUSI, HEPABEHCTBA U UX




BBISIBJIST IIPUYMHHO-CIIEICTBEHHBIE CBSI3U 1|
AKTyaJIM3UpOBaTh 3ajady, BBIIBUraTb TMIIOTE3Y €€
[peLIEeHNs, HAXOAUTh apTyMEHTHI ISl JOKa3aTeJIbCTBA
CBOMX YTBEPXKACHMM, 3aJaBaTb IapaMeTpbl U
KpUTEPUN PELLIECHUS;

aHAJIN3MPOBATh IIOJYYEHHBIE B XOJE pELICHUs
3alaud  pe3yibTaTbl, KPUTHUECKHU OLEHUBATh MX
NIOCTOBEPHOCTb, IIPOTHO3MPOBATh HW3MEHEHUE B
HOBBIX YCIIOBHUSX;

-- YMETb IIEPEHOCUTDH 3HAHUS B IIO3HABATEIIBHYIO U
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

YMETb HMHTETPUPOBaTh 3HAHWS U3  Pa3HBIX
[peAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE UJIEH, ITPEIAraTh OPUTHHAIbHbIE
[10/1X0JIbl U PELLICHUS;

11 CTIOCOOHOCTB MX UCIIOJIb30BAaHUS B I03HABATEIHHOM
11 COLIMAIbHOM IPAKTUKE

CUCTEMBI 110 YCIOBHIO 33[1a41, UCCIEA0BATh MIOJIyY€HHOE PEIICHUE U
OLIEHUBATh [IPABJIONOL00HOCTh PE3YJILTATOB;

- YMETh OIEPUPOBATH MOHATHAMHU: CpeHee apu(METHIECKOe, METUaHA,
HanOoJIbIlIee M HAUMEHbLIIee 3HaYeHUs, pa3Max, AUCIepCHsl, CTaHIapTHOE
OTKJIOHEHUE YHCIIOBOTO HA0Opa; YMETh U3BIEKaTh, MHTEPIPETHPOBATH
MH(pOPMALIKIO, IPEACTaBIECHHYIO B Ta0IMIIaxX, HA JuarpaMMax, rpapukax,
OTPa)KAIOIYI0 CBOMCTBA PEaIbHBIX MPOLIECCOB U SABJIICHU; IIPEICTABIATh
MH(GOPMALIMIO C IOMOLIBIO TaOJIUI] U AUArPaMM; UCCIIE0BATh
CTaTUCTHYECKHUE JJAHHBIE, B TOM YHMCIIE C TPUMEHEHHEM IpaprUIecKux
METOJI0B U JIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH IMIOHATHIMU: CIIyYaiHBIA OIIBIT U CIly4aliHOE
COOBITHE, BEPOSTHOCTb CIIYy4aiHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C MCIIOJIb30BaHHEM I'papUUECKUX METOJIOB; TPUMEHSTH
(bOopMyJIbI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(hakThI U POPMYIIBI IIPH PEIICHUH 33]1a4; OLIEHUBATH BEPOSTHOCTH
[peabHBIX COOBITHH; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMUYMHAMH; YMEHHE
[IPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
0OI11€CTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATH IMOHATUSIMU: TOUYKA, NIPSMasi, IJIOCKOCT,
[IPOCTPAHCTBO, ABYTPAHHBIA YIOJl, CKPEILUBAOLIUECS IIPSIMBIE,
[apajuIeIbHOCTh U NEPIEHIUKYIIPHOCTD IPSIMBIX U IIJIOCKOCTEM, Yroi
MEXIY NMPSAMBIMU, YTOJI MEKAY NPAMOU U IIJIOCKOCTBIO, YTOJI MEXKILY
[JIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE MEXY
[IPSIMBIMH, PACCTOSTHUE MEXAY IIJIOCKOCTAMU; YMEHUE UCIIOJIB30BATh IIPU
[PEIICHNH 3a]1a4 U3Y4YEeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

- YMETb OIIEPUPOBATH IMOHATUSIMU: MHOTOI'PaHHHK, CEUYEHUE
MHOTOrpaHHHKa, Ky0, mapajjienenunes, npusma, nupamuia, purypa u
MOBEPXHOCTb BpallleHHUs, IIWINHIP, KOHYC, ap, cdepa, cedyeHus: GUrypol
BpalleHHs], IUIOCKOCTh, Kacaromiascs chepbl, WINHAPA, KOHYCA, IJI0IIa1b
[MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, [IMJIMHPA, TUIOMIAAL ChEPBI,
00BbeM Ky0a, IPSMOYTOJIBHOTO MapasliesIenues1a, MupaMubl, IPU3MBI,

LIMIMH]Ipa, KOHYCA, 1apa; yMEeHUEe H300pakaTb MHOTOIPAaHHUKU U

5




[TIOBEPXHOCTHU BpalllEHUsI, UX CEYEHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHE PACIIO3HABATD
CUMMETPUIO B IPOCTPAHCTBE; YMEHUE PAaCIIO3HABATh PaBUIIbHBIE
MHOTOTPaHHUKU;

- YMETb ONEPUPOBATH MOHATHIAMHU: ABM)KEHHE B IPOCTPAHCTBE, MMO00HbIE
(burypsl B IpOCTPaHCTBE; UCIOIb30BATh OTHOLIEHUE IIOMIAAEH
MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX (DUTYp TP PEIICHUH 3a/1aY;

- YMETh BBIYUCIIATH T€OMETPUYECKHE BEIUYHMHBI (IJIMHA, YTOJI, IJI0IIA/b,
00BEM, TUTOIIA/Ib TOBEPXHOCTH ), UCTIONB3Ys N3yYeHHBIE (POPMYITBI U
METO/BL;

- YMETb OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAsL CUCTEMA KOOPIMHAT,
KOOpPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIIPHOE
[IPOU3BENICHUE, YTOJI MEXKAY BEKTOPAMU, CyMMa BEKTOPOB, IPOU3BEICHNE
BEKTOpa Ha YHCIIO0; HAXOJUTh C IIOMOIIbIO U3YYEHHBIX (OpPMYII
KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMU;

- YMETh BBIOUPATh MOAXOAAIINN U3yYEHHBIM METO I pEeLeHHs 3a1auH,
[pacrio3HaBaTh MaTeMaTH4ecKHe (PakThl U MaTeMaTUYECKUE MOJIENIN B
PUPOIHBIX ¥ OOLIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHHE MTPUBOAUTH
[IpUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKON U MUPOBOM
MaTEeMAaTHYECKON HAYKH.

OK 02

lcrionb30BaTh COBpEMEHHbBIE
CpeJICTBa MOKCKA, aHAJIN3a U
MHTEpHpeTanu HHPOpMaIu,
1 MTHPOPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a1a4 TpoeCcCHOHATBHON
NesITeIbHOCTH

B 005acTH IEHHOCTH Hay4YHOTO MIO3HAHUS:

-c(hopMUPOBAaHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHs HAayKM UM  OOILECTBEHHOM IpPaKTHUKH,
OCHOBAHHOTO Ha aore KYJIbTYp,

CIIOCOOCTBYIOIIIETO OCO3HAaHMIO CBOETO MecTa B
[TOJIMKYJIBTYPHOM MHDE;

- COBEPLICHCTBOBAHME S3BIKOBOM U YHUTATEIIbCKOM]
KyJIbTypbl Kak CpEACTBAa B3aHMOJCHCTBHUS MEKIY)|
UITFOIbMHU U IIO3HAHUS MUPA;

OCO3HaHUE IIEHHOCTH HAy4YHOW JesATEIbHOCTH,

YMETb  ONEpUpOBaTh  MOHATUSMHU:  pallMOHaNbHas  (QYyHKLHUA,
nokas3areiabHas (YHKIMSA, CTeneHHas (yHKOMs, Jorapudmuyeckas
(yHKIUS, TPUTOHOMETpUUecKue (YHKIUU, 0OpaTHbIe (YHKIIMH; YMEHUE
CTPOUTh TpapUKH M3YYEHHBIX (QYHKUUH, HCHOIB30BATh TpapuUKH IpH
M3Yy4eHUH TPOILIECCOB M 3aBUCHMOCTEW, MPH PEHIeHUH 3a/1ad U3 APYrux
y4EOHBIX MIPEIMETOB U 3ajlay U3 peaJbHON KU3HM; BbIpaXaTb (popMynaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- - YMETh CBOOOJHO ONEpUPOBATh MOHATUSMU: JBIKEHHE, MapalIeIbHbIH
[IEpeHOC, CUMMETpUs Ha IUIOCKOCTM M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOAO0Ms, MM0J00HBIE (UTYPBI; yMeTh pacro3HaBaTh
[paBHbIE U MOJOOHBIE (QUIYpHl, B TOM YMHCIE B MPUPOJIE, HCKYCCTBE,

I"OTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO )41

APXUTEKTYPE;




MICCIICIOBATENBCKYIO JICATEIbHOCTh WHAMBHIYaTbHO,
1 B IpyIIIC.

OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEIbHBIMU JICHCTBUSIMU:

pabota ¢ uHopMaIHECH:

- BIIQJICTh HABBIKAMH IOJy4YeHUS HH(OpMALUU W3
MCTOYHUKOB  pPa3HBIX  THUIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATh TOHMCK, aHAIN3, CHCTEMAaTH3alUI0 |
MHTEpIIPETAl0 UH()OPMALMU Pa3IUYHBIX BHIOB M
(bopM npesicTaBICHNUS;

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX (JOpMATaxX C y4eToM|
Ha3sHaYeHUsT MHOOPMALMK W LEJIEeBOH ayAWTOPHH,
BEIOMpas ONTUMaNbHYI0 (HOpMYy NpPEICTAaBICHHUS U
BU3yaIH3aLlUY;

- OLEHHMBATh  JIOCTOBEPHOCTb,  JISTHTUMHOCTb
nHbOpMalMK, €€ COOTBETCTBHE IPaBOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

- WCIIONIb30BAaTh CPEACTBa HMH(MOPMALMOHHBIX |
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B  PELICHUU
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpPTaHU3aIMOHHBIX  33da4 ¢ COOJIo/IeHUuEeM
TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI,  PeCypcocOepeKeHHs,  IPaBOBBIX U
OPTUYECKUX  HOPM, HOPM  HMH(OPMALMOHHOM
0C30ITacHOCTH;

- BJAJCTh HABBIKAMU pAaCIIO3HABAHWS W 3alUTHI
nHpopManuy, HHPOpPMAaMOHHOW  Oe30MacHOCTH

- YMETh HAXOJUTh N€OMETPUUECKHE BEIUYUHBI (JJIMHA, YroJl, IJIOIIA[lb,
00BEM, TUTOIIAIb TOBEPXHOCTH)

VIMIHOCTHU




OK 03

[[nanupoBaTh u
[pEaTM30BBIBATH COOCTBEHHOE
NpoQeCCHOHATIBHOE
ITUYHOCTHOE Pa3BUTHE,
MpeIIPUHIMATEIbCKYIO

e TCIILHOCTD B
npodeccuoHabHOM cdepe,
MCTI0JIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
[PA3TTUYHBIX KU3HEHHBIX
CUTYyaIHsIX

B o6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

-- c(hopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI,
PTUYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OIIEHWBATh CHUTYAIlMIO U MPUHUMATH
OCO3HAHHBIE PELICHHS, OPUCHTUPYACh HA MOPAIIbHO-
HPaBCTBEHHBIC HOPMBbI U LICHHOCTH;

- OCO3HAaHME JIMYHOI'O BKJIaJa B
yCTOMYMBOIO OYIyIEro;

- OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJUTEIIAM U
(WK) APYrUM YJieHAM CEMbH, CO3JIaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O ITPUHATHS LICHHOCTEN CEMENHOM
PKU3HM B COOTBETCTBUM C TPAIULMSAMU HAPOJIOB
Poccuu;
OBiageHue
ICHCTBUSIMMU:
a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIBHO OCYHIECTBIISITh MO3HABATEIIBHYIO
NesITeNbHOCTD, BBISIBIATH MPOOJIEMBI, CTAaBUTh H
hopmynupoBaTh COOCTBEHHBIC 3aJlauu B
00pa3oBaTeNbHON  NIEATENBHOCTH M KU3HEHHBIX

HOCTPOCHHUE

YHUBCPCAJIIbHBIMU PEryJIsITUBHBIMHA

CUTYaIHsX;
- CaMOCTOSITEIbHO COCTaBJISATh IUIAH PEIICHHUS]
poOJIeMbl C yY4E€TOM HMEIOLIUXCS  PECYpCOB,

COOCTBEHHBIX BO3MO>KHOCTEH U MPEIIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIIOCOOCTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHHIO
[TUPOKOM SPYIUIIMA B PaA3HBIX O0JACTIX 3HAHUH,
[MOCTOSIHHO TIOBBILIATH CBOW 0Opa30BaTENbHBIA U
KYJIbTYPHBIH YPOBEHb,

0) CAMOKOHTPOJIb:

MICIIOJIb30BAaTh TMpUEMbl pediekcuu A  OLEHKU

- YMETh OIEPUPOBATH MOHATUSMH: pPAlMOHAIbHBIC, HpPpAlOHAIBHBIE,
[OKa3aTeJbHbIC, CTEHECHHBIC, JIOTapu(MHYECKHE, TPUTOHOMETPHYECKUE
YpaBHEHHS 1 HEPABEHCTBA, MX CHCTEMBI;

YMETh  ONEpPHPOBATh  IMOHATHSAMU:  MHOTOTPAaHHHK, CECUYCHHUE
MHOTOTpaHHHMKa, KyO, mapajiesienunes, nmpu3Ma, nupamuia, ¢urypa u
[IOBEPXHOCTh BpAILCHHS, IWIMHAP, KOHYC, map, chepa, ceueHus GUrypol
BpAIIEHHs], IIIOCKOCTb, Kacaromasics chepsl, MIINHAPA, KOHYCa, IUIONIA b
[OBEPXHOCTU MHPAMHUIbI, PU3MBI, KOHYCa, HWIMHAPA, TUIOMAIs CepHl,
00beM KyOa, IpSIMOYroJIbHOIO Mapajuleenunesa, MUpaMuibl, IPU3MBI,
[IMJIMHIpPA, KOHycCa, IIapa; yMeHHe Hu300pakaTh MHOTOTPAaHHUKU U
MOBEPXHOCTH BPAIICHUS, UX CEUCHHS OT PYKH, C IMOMOUIBIO YEPTEIKHBIX,
MHCTPYMEHTOB M DJICKTPOHHBIX CPE/ICTB; YMETh pPaclio3HaBaTh CHMMETPHUIO
B IIPOCTPAHCTBE; YMETh PAclo3HABATh MMPABHIBHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHATHAMU: MPSIMOYTOJbHAs CHCTEMa KOOpJAWHAT,
KOOpDIMHATBl ~ TOYKH, BEKTOp, KOOPAMHATHI BEKTOpa, CKAIAPHOE
[POM3BECHUE, YTOJ MEX1Yy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpA Ha YMCJIO0; HAXOIUTH C TIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSIHUE MEX/Y ABYMS TOUKaMU

CUTYyalllHu, BBIGOpa BCPHOI'O pCIICHUS;




- YMETb OLEHUBaTh PUCKM U CBOEBPEMEHHO
[IPUHUMATh PELICHUS [I0 UX CHIDKEHUIO;

B) SMOLMOHAJIBHBIM MHTEJUIEKT, MpeIIoJiaratrolni
C(OPMHUPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIMY, BKIIIOYAIOLIEH CTPEMIIEHUE
K JOCTIDKEHUIO L€ W yCHeXy, OITHMH3M,
MHULMATUBHOCTh, YMEHME JI€HCTBOBaTh, UCXOAS M3
CBOUX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTH IMOHHUMATh
SMOLMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €r0
[Ip1 OCYIIECTBJICHUU KOMMYHUKALIUU, CTIOCOOHOCTD K
COYYBCTBHIO M CONEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKIKOYAIOIIUX CIIOCOOHOCTH|
BHICTPaWBaTh OTHOILEHHS C JPYTMMHU JIFOJbMH,

3a00TUTHCS, MPOSBIATh HWHTEPEC U pa3peliaTh

KOH(JIUKTEHI
OK 04 TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U YMETh OINEPUPOBaTh MOHSATHUSAMH: CIyYalHBI OINBIT M CIy4ailHOe
b heKTUBHO CaMOOIIPEIEIIEHUIO; COOBITHE, BEPOSATHOCTb CIYYalHOrOo COOBITHS; yMEThb BBIYHMCIATH

B3alMOJICHCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/IE

-OBJIaJICHNE HABBIKAMH Y4EOHO-HUCCIIEI0BATEIbCKOM,
[IPOEKTHOU ¥ COLMATIbHOM JEATEIIbHOCTH;
OBnazieHue YHUBEPCAIHHBIMH KOMMYHHKATUBHBIMH
TEVICTBUSIMMU:

- TOHMMaTh W HCIOJIb30BaTh IPEUMYIIECTBA
KOMaHIHOW U HHIMBUIyaIbHOU paboTHI;

- TPUHUMATh I€JIM COBMECTHOM JI€SITEIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS 110 €€
ITOCTHKEHUIO: COCTaBIIATh IUIaH JICVCTBUM,
[paclpeesATh PO C YYETOM MHEHUW YYaCTHUKOB
00CYX/1aTh pe3yJabTaThl COBMECTHOUW pabOTHI;

- KOOPAMHHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBHUSX
[pEaTbHOTO, BHUPTYAJLHOTO M KOMOWHHUPOBAHHOTO)
B3aMMO/ICHCTBUS;

BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METO/I0B; NPUMEHSTh
(hOpMyJIBI CIOXKEHUS U YMHOXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThI
1 QopMyabl NMpU pEHIeHUH 337ay; OLUEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMH BETMUYMHAMM; YMEHUE MPUBOIUTD
[pUMepbl NpPOSBICHUS 3aKOHAa OOJIBIIMX 4YHCEd B MPUPOAHBIX U
0OI11€CTBEHHBIX SBJICHUSX;

-yMETh OIEpPUPOBaTh TMOHATUSMU: CTENEHb 4YHCIA, JIOTapupM UHncia;
YMEHUE BBITOJIHATH BHIYMCIIEHUE 3HAaUEHUI U TpeoOpa3oBaHusl BEIpAKEHUIH
CO CTeneHsIMHU M Jiorapudmamu, npeoOpa3zoBaHus APOoOHO-pAIMOHATIBHBIX|
BBIPAKCHU;

-YMETh ONEPUPOBATh MOHATUIMU: pallioHaNbHas QYHKIUS, TOKa3aTeIbHas
(GyHKkuMsA,  cremeHHas — QyHKuUWs,  Jorapupmuueckas  QyHKIuS,
TPUTOHOMETpUYECKHe (PYHKIMU, oOpaTHble (YHKLUHH; YMEHHE CTPOUTH
rpaduKd M3Y4YEHHBIX (DYHKIMM, MCIONB30BaTh rpaduKu MpU HU3YYEHUH

[TPOLIECCOB M 3aBUCUMOCTEH, NMPHU PEIICHUU 33/ay W3 APYTUX Yy4eOHBIX
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- OCYLUECTBJISITh  IO3UTHUBHOE  CTPATErMYECKOE
[MOBEJICHUE B PAa3JIMYHBIX CHUTYyalUsAX, HPOSIBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIUATUBHBIM.
OBJIaiIcHUE  YHUBEPCAJIbHBIMU  PETYISTUBHBIMU
ITeHCTBUSIMU

- MPUHUMATh MOTHBBI M apryMEHTBHl APYTUX JIIOAEH
[pY aHAJIU3E PE3YJIbTATOB JIESITEIbHOCTH;

- IpU3HABaTh CBOE MPABO W MPaBO JIPYTUX JIOJCH Ha
OIOKU;

- pa3BUBAaTh CIIOCOOHOCTh MIOHUMATh MHUP C MO3HUIIHH
JIPYroro 4ejI0BeKa

MpPEeIMETOB W 3aJad M3 pPEalbHOM JKU3HM; BBIpaXarb (QopMmyliaMu
3aBUCUMOCTH MEXIY BEIIMYUHAMU;

OK 05

OCy1IECTBIATh YCTHYIO U
ICbMEHHYIO KOMMYHUKAIUIO
Ha rOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
yueToM 0cOOEeHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 3CTETHYECKOTO BOCIIUTAHHUS:

- JCTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas
DCTETUKY ObITa, HAyYHOTO U  TEXHHUYECKOIO
TBOpPYECTBA, CIOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHHUM;

- CIOCOOHOCTh BOCIPUHUMATh pa3lM4YHbIE BUJbI
MICKYCCTBa, TPAAULMU U TBOPYECTBO CBOETO U IPYTrHUX|
HapoJ0OB, OIIyLIaTh AMOLMOHAIBHOE BO3/IEHCTBUE]
ICKYCCTBa;

- YOEKIEHHOCTh B 3HAYMMOCTH JJIsl JINYHOCTU WU
00I11eCTBa OTEUECTBEHHOTO U MHUPOBOTO HCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TpPaJWLHAA M HAPOIAHOTO

TBOPYCCTBA,
- TOTOBHOCTHb K CAMOBBIPAXKCHUIO B PA3HBIX BUOAX
MCKYCCTBaA, CTPCMIJICHHUC MPpOABJIATH KadyCCTBAa|

TBOPYECKOM JIMYHOCTH;

OBnazieHue YHUBEPCAIbHBIMM KOMMYHHKATUBHBIMU
EHCTBUSAMMU:

a) oO1IeHue:

- OCYLIECTBJIAITH KOMMYHHUKAallMd BO BceX cdepax

- YMETb OIEpHpOBATh MOHATUSAMU: Cpe/lHee apupMeTHyecKoe, MEeIHaHa,
HanOOoJIbIlIeE U HAaUMEHbBIIIEE 3HA4YCHUA, pasMax, JUCIICPCHUA, CTAHAAPTHOC
OTKJIOHEHUE YHUCJIOBOIO HabOpa; yMEHHE H3BIEKaTb, UHTEPIPETUPOBATDH
MH(OPMALINIO, TIPEICTABICHHYIO B Ta0IHIaX, HA qUarpaMMmax, rpadukax,
OTPa’KAIOILYI0 CBOMCTBA PEaJbHBIX IIPOLECCOB U SIBICHUM; NPEACTABIATh
MH(QOpMalMI0O € TMOMOINBIO TabNWIl M JuarpamMm; HCCJIElI0BaTh
CTaTUCTHYECKHE JaHHble, B TOM YHUCIEe C NPUMEHEHHEM TIpadUUecKux,
IMCTOOOB U 3JICKTPOHHBLIX CPCIACTB;

- YMEThb OIEpPUpOBaTb MOHATUSAMHU: TOYKAa, IpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO,  JBYI'PAHHBIM  YroJl,  CKPELIMBAKOIIHAECS  IPSMBIE,
[apajuIeIbHOCTh U NEPNEHIUKYIIPHOCTh MPSIMBIX M INIOCKOCTEH, YIoJj
MEXKy HPSAMBIMH, YroJl MEXAY HNPSIMOM M IIOCKOCTBIO, YroJl MEXAY|
[UIOCKOCTSIMHM, PacCTOSIHUE OT TOYKH IO IIOCKOCTH, PacCTOSHUE MEXTY|
IIPSAMBIMHA, PACCTOAHUC MCKIY ITIIOCKOCTAMU,

- YMETb MCIIOJIb30BaTh MPH PEIICHUH 3a7a4 U3yYeHHbIE (PaKThl U TEOPEMBI
[IaHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA

PKH3HU,
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- pacro3HaBaTh HEBepOaJbHBIC CpPEACTBA OOIICHUS,
[MOHUMATh  3HAYCHUE COLIMAJIbHBIX  3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKU KOH()JTHUKTHBIX]
CUTYyaluil U cMAr4aTh KOH(MIUKTHI,

pa3BepHYTO M JIOTMYHO M3J1araTb CBOI TOUKY)|
3peHusi C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06

[TpOsIBIATH IPakIaHCKO-
MATPUOTHICCKYIO TTO3UITHIO,
IICMOHCTPHPOBATh OCO3HAHHOE
[TOBEICHUE HA OCHOBE
TPaJULIIHOHHBIX
00I1I€YET0BEYECKUX
[IEHHOCTEH, B TOM YHCJIE C
Y4eTOM rapMOHU3AINN
MEKHALIMOHAIBHEIX U
MC)erJ'II/IFI/IO?;HBIX OTHOHICHHfI,
MPUMEHSTh CTAaHAAPTHI
QHTUKOPPYILUOHHOTO
[MOBEACHUS

OCO3HAaHUE 00y4aroIuMucs poccuiickon
pa)X1aHCKOW UACHTUYHOCTH;

- [IeJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHEH MO3UITUH
IMTUYHOCTM HAa  OCHOBE JyXOBHO-HPABCTBEHHBIX
eHHocre  HaponoB  Poccmiickoint  denepanum,
MCTOPUYECKHIX u HAI[MOHAIILHO-KYJIbTYPHBIX|
Tpaaunuid, (GOpMHUpPOBAHUE CHUCTEMBl 3HAYUMBIX
[[EHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIILIUOHHOTO MUPOBO33pEHHUS,
[IPaBOCO3HAHUS, HKOJIOTHUECKOM KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTH e U CTPOUTH KU3HCHHBIC
[J1aHbI;

B gacti TpaXXJaHCKOI'O BOCIIUTAHUSA:

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX TIpaB WU
00s13aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIIOPSIKA;
OPUHATHE  TPAJUIMOHHBIX  HAllMOHAJbHBIX,
00IIIEUEI0BEYECKUX T'YMaHUCTHYECKUX 151
IIEeMOKPAaTUYECKUX 1IEHHOCTEH;

T'OTOBHOCTB IMPOTHBOCTOATH NJIC0JI0Truy|
HKCTpEeMHU3Ma, HaIMOHAIU3Ma, KceHo(oouwu,
JINCKPUMHUHAOWUA 110 COIMAJIBHBIM, PCIUTHO3HBIM,
[PACOBBIM, HAllMOHAIBHBIM ITPU3HAKAM;

- T'OTOBHOCTb BECTHU COBMCCTHYIO JCATCIBHOCTL B
MHTEepecax TPakIaHCKOTro OOILEeCTBa, y4acTBOBATh B
CaMOYTIpaBJICHUN B 0011e06pazoBaTeIbHON

- YMETb ONEPUPOBATH MOHATUAMM: MPAMOYTOJIbHAS CUCTEMA KOOPJMHAT,
KOOpAMHATBl  TOYKH, BEKTOp, KOOPIMHATBI BEKTOPa, CKaSPHOE
[IPOU3BEJICHUE, YTOJI MEKy BEKTOPAMH, CYMMa BEKTOPOB, ITPOU3BEIICHUE
BEKTOpa Ha YUCJI0; HAXOIUTh C IOMOIIbIO M3yUEHHBIX (hOPMYIT KOOPIUHATHI
CEpEIHUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMsI TOUKAMY;

-yMETb BBIOMPATh MOAXOASIIMI U3YYEHHBIH METOA Ul PELIeHUs 3aJauu,
[pacrio3HaBaTh MareMaThdeckne (AaKThl M MaTeMaTHYeCKHUE MOJENId B
[PUPOIHBIX U OOIECTBEHHBIX SIBIECHUSX, B HICKYCCTBE; YMEHUE IIPUBOIUTD
[IPUMEPBl  MAaTEMaTUYECKMX OTKPBITHM  POCCHUMCKOM UM  MHUPOBOH
MaTEMaTUYECKON HAyKU.

- YMETb OIIEpUPOBATh IOHATHAMH: CIy4alHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTrO COOBITHS; YMEThb BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METO/I0B; NPUMEHSTh
(hOpMyJIBI CIOXKEHUS U YMHOXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThI
1 QopMysbl MpU pEHIeHUH 33/ay; OLEHUBAaTh BEPOSATHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4alfHBIMU BETMYMHAMM; YMEHHE NPUBOIUTH,
[pUMepbl NpPOSBICHUS 3aKOHAa OOJIBIIMX 4YHCEd B MPUPOAHBIX U
0OI11€CTBEHHBIX SBJICHUSX

OopraHn3anv U JCTCKO-IOHOMCCKUX OpTraHU3aluiaX,
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- yYMEHHE B3aMMOJCIHCTBOBATh C COLMAIbHBIMU
MHCTUTYTAMU B COOTBETCTBUU C MX (QYHKIUSIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'yMaHUTapHOW M BOJOHTEPCKOU
e TeIbHOCTH;

[MaTPUOTHUYECKOTO BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKOW Tpa)kJTaHCKOH
MICHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHS K CBOEMY)
HAapO/y, YyBCTBA OTBETCTBEHHOCTH nepen PonuHoi,
FOPIOCTH 3a CBOW Kpai, cBOr0 PonuHy, CBOM A3BIK U
KYJIbTYDPY, MPOIILIOE u HaCTOSAIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CUMBOJIAM,  UCTOPUYECKOMY W I[PUPOJIHOMY)
HacleAnio, TMaMsATHUKaM, TPaJWIUsSIM  HapOJOB
Poccun, noctmxkenusim Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJOTUSIX U TPYIIE;

- ujieiiHas yOeXJIeHHOCTb, TOTOBHOCTb K CIIY>KEHHUIO Ui
Bamute OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYAL0Y;
OCBOGHHBIE  OOYYAIOIIUMHUCA  MEXIPEIMETHbIE
[OHSATHS W YHUBEpPCAJIbHbIC Y4YeOHBIC JEHCTBHUS

(peryJisiTUBHbIE, [I03HABaTEIIbHBIE,
KOMMYHHKATHUBHBIE);

- CIOCOOHOCTB MX UCIOJIb30BAaHUS B T03HABATEIbHOM]
1 CcOUMalbHOM  MpakTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IJIAaHUPOBAHUIO u
OCYIIIECTBIICHUIO y4ueOHOU JIeSATeTLHOCTH,

OpraHM3aliii  y4eOHOro  COTpyJHUYECTBA  C
IIe1arOrut4cCKuMmn pa6OTHI/IKaMI/I U CBCPCTHHUKAMH, K
Y4acTHI0O B TIOCTPOGHUU  HMHIUBUIYaTbHOU
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIaJICHHE HaBBIKAMH Y4eOHO-HCCIIeI0BATENbCKOM,

[MPOEKTHOM M COIMAJILHON NEATEIbHOCTH
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OK 07

Co1eliCTBOBATh COXPAHEHUIO
OKpY>KarollEel Cpeibl,
PECYpCOCOEPEIKECHHUIO,
[IPUMEHATH 3HaHUA 00
M3MEHEHUU KIIMMara,
[IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, dP(HEKTUBHO
IEHICTBOBATH B UPE3BBIYANHBIX
CUTYaIUAX

HE TMPUHUMATHh JCHCTBHS,
OKpY>Karollen cpene;

IIPUHOCSIINE Bpe

- yMeTb  HIPOTHO3HPOBATH  HEOJATONPHUSTHHIC
DKOJIOTMYECKHE IIOCJIEACTBUS  IPEIITPUHUMAEMBIX
NICHCTBUM, IPEAOTBPALLATD UX;

- paClIupUTb OIBIT ACATCIbHOCTHU KOJIOTHYSCKOH

HAITPAaBJICHHOCTU,
- p33pa6aTLIBaTB IUIaH pCHICHUA HpO6J'I€MBI C y4€TOM
AHaJIn3a HMCIONINXCA MaTCpHaJIbHBIX 141

HeMaTepraIbHBIX PECypCOB;
- OCYILIECTBIISATH LI€JICHANPABICHHBIN IOMCK IEPEHOCA
CPEICTB U CIIOCOOOB JEHCTBHS B MPOQPECCUOHANBHYIO
Cpeny;

- YyMETb NEPEHOCHTh 3HAHUSA B MO3HABATEIHHYIO U
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHLHOCTH,

- MpeasiaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C
[MO3UIIMKM HOBHU3HBI, OPUTUHAIILHOCTH, TIPAKTUYECKOM]
3HAYMMOCTH;

JlaBaTh OIIEHKY HOBBIM CHUTYyaIlUsiM, BHOCHTH
KOPPEKTUBBI B JeSATEIbHOCTbD, OLICHUBATh

- YMEThb ONEpUPOBATh MOHATUSAMH: (YHKIHS, HENpepbIBHAS (QYHKIHS,
IPOM3BOIHAS, IEPBOOOPA3HAs, ONPE/ICTICHHBIN HHTETPAll; YMETh HaXOIUTh

[POM3BOAHBIC  DJIEMEHTAapHbIX  (YHKUWH, HUCHONB3ysd CIIPaBOYHBIC
MaTepuaibl; HCCIEAOBaTh B MPOCTEUIINX ClydasxX (QYHKIMH HA
MOHOTOHHOCTb, HAaXOAWTh HAWOOJbIIME ¢ HAUMEHBUINE 3HAYCHUS

(yHKLIMN; CTpOUTh I'padMKU MHOTOUWIEHOB C HUCIOJIb30BAaHHUEM allapara
MaTeMaTUYECKOT0 aHaIN3a; IPUMEHSATh IPOU3BOIHYIO ITPH PEILIEHUH 3a/1a4
Ha JIBIOKEHME; pelarbh I[PaKTUKO-OPHEHTUPOBAHHbIE 3a/Jaud  HA
HanOO0JIbIINE U HAUMEHbILINE 3HAYEHUS], HA HaXOXKACHUE ITyTH, CKOPOCTU U
[YCKOpEHHS;

- YMETb ONEPUPOBATH NOHATUIMMU: ABUKEHHUE B MPOCTPAHCTBE, [10100HbBIE
(Gurypel B INPOCTPAHCTBE, HCIOJIb30BATh OTHOUIEHHWE ILIOLIAJCH
MOBEPXHOCTEH 1 00BHEMOB MMOAOOHBIX (DUTYP TP PEIICHUH 32134,

- YMETb BBIYHUCIISTH F€OMETPUYECKHE BEIMYUHBI (JTIMHA, yroj, IJIoLIalb,
00beM, IJIOLIAAb IOBEPXHOCTH), MCIIONb3yS H3Y4YEHHbIE (DOpPMYJIbl U
METO/BI

COOTBCTCTBHEC PE3YJILTATOB LEIAM
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM JMCUMILIMHBI M BH/AbI Y4e0HOIl padoThI

Bun yuyeOHo# padoThI Oovem 6
yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUTITTHHBI 340
JICKITUU 130
MIPAKTUYECKHE 3aHATHS 130
caMOCTOsTeNIbHAas paboTa 72
3a4eT (C OIEHKOM) 2

IPOMEXKYTOUHAs aTTecTanus (IK3aMeH) 6

Hroro 340
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2.2. TeMaTn4yecKMid IJIAH U COJEePKAHNE JUCUUILIMHBI «MaTeMaTHKa»

Dopmu
pyeMbl
O0bem yacoB e
KOMIIeT
HaumeHoBaHue pa3iesioB U TeM Conep:xaHue y4yeOHOro MaTepuaa eHINH
SR
1 2 3 4
Cemectp 1 64 64 32
OcHoBHOe coJepKaHue

Pasnen 1. IloBTOopenme Kypca 19 OK-01,

MATeMaTHKH OCHOBHOM IIKOJIbI OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07

Tema 1.1 Conepxanue yueOHOro MaTepuasa

Ilenb m 3amaum MareMaTUKU TpH | ba3oBble 3HaHHMS M yYMEHHs 1O MaremMatuke B mpodeccronanpHoi u B | 1 1

OCBOEHUU CHENMAIBHOCTU ITOBCEIHEBHOM JESTEIbHOCTH.

Tema 1.2 Coneprxanue yueOHOro MaTepuasa

Yucna u BeruMcneHus. Belpaxxenus u | [leiicTBuss  Haj TOJOXHUTEIBHBIMH W OTPHUIATEILHBIMH  YHCIIAMH,

npeoOpa3oBaHuUs OOBIKHOBEHHBIMH U JIECATHUHBIMU JPOOSMH. 1 1

JleiicTBus co cTeneHsaMu, GOpMYJibl COKPAIIEHHOTO YMHOKEHHUSI.
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE  COJep:KaHMe  (coep:KaHHe

['eomeTpust Ha IIIOCKOCTH

NPHUKJIAJTHOT0 MOAYJIs1)
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Buapl miockux GuUryp v ux Iomais.

[IpakTuKO-OpHEHTHPOBAHHbIE 337ja4l B Kypce T€OMETPUU Ha IUIOCKOCTH 2
Tewma 1.4 Copepxanne yaeOHOro Marepuaa
[IporieHTHBIE BBIUMCICHUS [IpocTeie MpoOIEHTHI, pa3Hble CMOcoObl UX BbUUCICHUS. CIOXKHBIE 1
IIPOLIEHTHI
Tema 1.5 Copepxanne yaeOHOT0 MaTepuana 1
YpaBHEHUS U HEPABEHCTBA Jluneiinble, KBaJpaTHbIC, APOOHO-JIMHEITHbIC YPAaBHEHUS M HEPABEHCTBA
Tema 1.6 Copepxanne yueOHOT0 MaTepuaa
Cucrembl ypaBHeHUH 1 HepaBeHCTB | CrocoObl pelIeHus] CHCTEM JTMHEWHBIX ypaBHeHU. [ToHaTus: marpuia 2x2
u 3x3, onpenenutens MaTpuilpl. Meron [Naycca. Cuctembl HETMHEWHBIX 3
ypaBHeHuH. CucTeMbl HEPABEHCTB
Tema 1.7 Conepxanne yaeOHOro MaTepuaa
BxoaHo# KOHTpOJIb KontponbHas pabGota: Borumcnenuss u mpeoOpazoBaHus. YpaBHEHUS U 2
HepaBeHCTBa. ['eomeTpusi Ha INIOCKOCTH
Pa3znen 2 I[IpsiMble ¥ MJIOCKOCTH B 20 OK-01,
NPOCTPAHCTBE OK-03,
OK-04,
OK-07
Tema 2.1. Copepxanne yueOHOTO MaTepHana
OcHoBHbIE NOHATHA cTepeoMeTpu. | [Ipeamer crepeomerpun. OCHOBHBIC TOHATHS (TOYKA, IPsAMasi, IIIOCKOCTb,
Pacnonoxenne IIPSIMBIX u | npocTtpaHcTBO). OCHOBHBIE akcHOMBI crepeomerpuu. [lepecekarommecs, 1
IIJIOCKOCTEMN MapajuleJIbHbIE M CKpeIMBaromuecs ImpsMble. [Ipu3Hak M CBOMCTBO
cKpeuBarmuxcs npsMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (DPUTYPHI.
Tema 2.2. Coneprkanne y4eOHOro MaTepuana
[MapannensHoCTh NPAMBIX, IpsMoOM U | [TapannensHbie npsimas u wockocTs. Onpenenenue. [Ipuznak. CoiicTpa (¢
IIJIOCKOCTH, TUTOCKOCTEN nokazatenbctBoM). Ilapamnensubie miiockoctu. Omnpenenenue. [IpusHak. 3
CpolictBa (C  nmOKa3aTenbCcTBOM). TeTpasgp M €ro  DJIEMEHTHI.
[Tapamnenenunen u ero anemMeHTsl. CBOKWCTBA MPOTUBOMOJIOKHBIX I'PaHEN U
auaronasnen napamenenunena. [locrpoenue ceuenuid. Pemenue 3amay.
Tewma 2.3. IlepneHIUKYyIAPHOCT Copepxanue yueOHOro MaTepuasa
IPSIMBIX, IPSAIMON U TUIOCKOCTH, [lepnenukynsipHble IIpsSIMBIE. [TapannenbHble npsIMbIe,
IJIOCKOCTEH MEePIEeHIUKYISIPHBIE K MI0CKOCTH. [Ipu3HaK nepneHuKyIspHOCTH MPsIMON 1

n IIJIOCKOCTH. I[OKaSaTCJ'IBCTBO. HCpHCHIII/IKy.H}Ip n HaKJIOHHasd.
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[lepneHuKyIsIpHBIE  TUIOCKOCTH.
IUI0CKOCTEH. Jloka3aTenbCTRO.
PaccrosiHus B mpocTpaHCTBE

[Ipu3Hak  MepHEeHAUKYISIPHOCTH

Tema 2.4.
Teopema o Tpex mepreHIuKYIIpax

Conepixkanue y4eOHOro MaTepHraia

Teopema o Tpex nepneHauKysspax. JlokazareabcTBO. YTOI MEXIY NPIMOM

U IUIOCKOCTBIO. YTOJI MEXY IJIOCKOCTAMHU 2
Tema 2.5. IIpodeccnoHabHO-OPUEHTUPOBAHHOE  CO/lep:KaHHe  (Coaep:KaHHe
[TapanenbHele, NPHUKJIATHOT0 MOAYJISA)
NIEPIICHIUKYJIIPHBIE, Axcuomel crepeoMerpud. [lepneHAUKYISIPHOCTh NPAMON M IUIOCKOCTH,
CKpEIMBAIOIINECS IPSIMbIE NapajuleIbHOCTh  JIByX  HPSMBIX, MEPHEHAUKYJSIPHBIX  IUIOCKOCTH, 2
NEPIEHIUKYIISIPHOCTD IIJIOCKOCTEN.
Tema 2.6. Conepxanne yaeOHOro MaTepuaa
Pemenne  3amau.  Ilpameie  u | KontponpHas paborta: PacmonoxeHue mpsMBIX M IUIOCKOCTEH B 2
IUIOCKOCTH B IPOCTPAHCTBE npoctpaHcTBe. [lepneHAuKYyIsIpHOCT, M NApaJUIEIBHOCTh MPSAMBIX U
m1ockocTel. CKpeInBaOIuecs npsMble
Pasznen 3. KoopanHaTbl M BEKTOPBI 16 OK-02,
OK-03,
OK-04,
OK-07
Tewma 3.1 Coneprkanne y4eOHOro MaTepuana
JlexapToBbI KOOPJIMHATHI B | /lekapToBBl KOOpAMHATBl B mpocTpaHcTBe. [Ipocredmme 3agaun B
npocrpaHcTse. Paccrosnume Mexny | koopamHaTtax. PaccTosiHue MEXIy IBYMS TOUKaMH, KOOPAHHATHI CEPEeTUHBI 2
AByMs  Toukamu.  KoopauHatsl | oTpeska
CepeIMHBI OTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuasa
BekTopsl B IpocTpaHCTBE. Bexrops! B npocTpancTse. ClI0KEHUE U BEIMUTAHUE BEKTOPOB. Y MHOKEHHE
VYron mexny Bekropamu. CkangpHoe | Bektopa Ha yucio. KomrmianapHsle BekTopbl. CKalsipHOE NMPOU3BEICHHE
IIPOU3BE/IEHNE BEKTOPOB BEKTOpOB. Pa3nokeHrne BeKTOpa MO TpeM HEKOMIUIAHAPHBIM BEKTOpPaM. 3

Koopaunatsl BekTopa, CKalsipHOE MTPOU3BE/IEHNE BEKTOPOB B KOOPIUHATAX,
YTOJI MEXAY BEKTOPAMH, YIOJI MEKIY NPSIMOU M TNIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMUA.  YPaBHEHUE  IUIOCKOCTH. ['eoMeTpuyeckud  CMBICH
OnpeaeuTeNs 2X2
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Tema 3.3
IIpakTHKO-OPUEHTUPOBAHHBIE
3aJ]a4d Ha KOOPAMHATHOM INIOCKOCTH

IIpodeccnoHabHO-OPUEHTUPOBAHHOE  COJep:KaHHe  (Coaep:KaHHe
NPUKJIATHOTO0 MOYJIs1)

KoopnunatHasi miockocTh. BbluuciIeHHE pacCTOSHUM M IUIOIIAJEH Ha
10cKOCTH. KoJInuecTBeHHbIE pacueThbl

Tema 3.4 Coneprkanue y4eOHOro MaTepuasa
Pemienne 3amau. Koopaunarel u | KonTponpHas pabota: JlekapToBbl KOOpAUHATH B IPOCTPaHCTBE. BeKTOpHI 2
BEKTOPBI B npocTpaHcTBe. ClI0)KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha yucno. Kommnanapuele BekTopbl. CKallipHOE NPOU3BEIECHUE BEKTOPOB.
Pa3znosxeHnne BekTOpa Mo TpeM HEKOMILIaHApHBIM BekTopam. [Ipocreiimne
3ajaud B KoopauHatax. KoopaunHaTel BEKTOpa, PpAacCTOSHHUE MEXAY
TOYKaMHU, KOOPAMHATBl CEPEIMHBbI OTPE3Ka, CKAJISIPHOE IPOU3BEACHHE
BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOPAMH, YIoJl MEX1y NpIMON U
IIJIOCKOCTBIO, YTOJI MEXK]Y INIOCKOCTMHU
Paznen 4. OcHoBBI 40 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue GpyHKIHH OK-03,
OK-04,
OK-05,
OK-06,
OK-07
Tema 4.1 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue ¢yHkuun | Paguannas mepa yria. [IoBOPOT TOYKH BOKPYr Hadajla KOOpPIWHAT.
MIPOU3BOJIBLHOTO yria, gucna. | OnpeneneHne cuHyca, KOCUHYCa, TAHT€HCAa U KOTAHI'€HCA. 3HAKU CHHYCA, 2
Panuannas v rpagycHas Mepa yrila | KOCHHycCa, TaHT€HCA W KOTAHTeHCa 0 YETBEPTSAM. 3aBUCUMOCTh MEXITY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJIHOTO M TOT'O K€ yria
Tema 4.2 Coneprkanne y4eOHOro MaTepurana
OcHOBHbIE TPUTOHOMETPHYECKHE | TpuUroHoMerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
TO]IECTBA. YTJI0B 0 U - o.. DOpMyJIbl IPUBEACHUS 2
DopMyIbl IPUBEIEHUS
Tema 4.3 Coneprkanne y4eOHOro MaTeprana
Cunyc, xocuHyc, TaHreHc cymmbl U | CymMMa M pa3HOCTh cuHycoB. CymMMa M pa3HOCTh KocuHycoB. CHHYC U
pPa3HOCTH JIBYX YIJIOB KOCHHYC ABOWHOTrO yria. ®opmysnsl nojgoBuHHOTO yria. [IpeobpazoBanus
CuHyCc M KOCHMHYC JBOHHOIO YIJIA. | CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B MPOU3BEJCHUE U TIPOM3BEICHUS 3

DopMyIIbl TOJIOBUHHOTO YTIJIa

B CyMMYy. Bplpa)keHHe TpPUTrOHOMETpHUYECKHX (YHKUMH 4Yepe3 TaHIeHC
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IIOJIOBUHHOT'O aprymMeHTa. [TpeobpazoBanus MPOCTENIINX
TPUTOHOMETPUYECKUX BBIPAKEHUN

Tema 4.4
Oynkuuu, ux cpoicTBa. CrocoOb!
3amanus PyHKIUH

Copepxanue yueOHOro MaTepuaa

OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHMH (QyHKIui. YETHOCTS,
HEUETHOCTh, EPUOMYHOCTh QYHKIMHA. CriocoOb! 3a1anusi pyHKIMH

Tema 4.5
Tpuronomerpuueckue GyHKIUHU, HUX
CBOWCTBA U rpaduKu

Cojnepkanue yaeOHOro MaTepraia

OO6nacTh ompeneNneHruss U MHOXECTBO 3HAYCHUN TPUTOHOMETPHYECKHX
¢bysakuii. Y6THOCTD, HEUETHOCTD, MEPUOJUUYHOCTh TPUTOHOMETPHUUECKUX
¢bynkumii. CoiicTBa U rpaduku QyHKIMN y = COS X, y =SIn X,y =tg X,y =
ctg X.

Tema 4.6
[IpeoOpazoBanue rpadukoB
TPUTOHOMETPUYCCKHUX (PYHKIIHIA

Conepxkanue yaeOHOro MaTepuaia

Cxarue u pacTshkeHHe rpauKoB TPUTOHOMETPHYECKUX (DYHKIUH.
[IpeobpazoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKITUI

Tema 4.7 I[IpodeccuonaibHO-OpMEHTUPOBAHHOE  collep:kaHHe  (CoJep:KaHue
Onucanue MIPOU3BOJICTBEHHBIX | MPUKJIATHOTO MOAYJIfA)

IpoIeccoB ¢ moMombio rpadukos | Mcnons3oBanue CBOICTB TPUTOHOMETPUUYECKUX byHKIUH B
byHKIMi npodeccHoHANBHBIX 33auax

Tema 4.8 Coneprkanne y4eOHOro MaTepuana

OO6patHsble TPUTOHOMETPUUECKHE
byHKIUN

OO6patHble TpUuroHoMmerpuyeckue GpyHkuuu. Mx cBoiicTBa U rpaguku

Tema 4.9 Tpuronomerpuueckue
YpaBHEHHUS U HEPABEHCTBA

Copepxanne yueOHOT0 MaTepuana

VYpaBHeHUE cos X = a. YpaBHEHHeE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUI OCHOBHBIX TUIIOB: IPOCTEMIIINE
TPUTOHOMETPUUECKHUE YPAaBHEHHUS, CBOSIINECS K KBaJIpaTHBIM, pelIacMble
Pa3IoKEHUEM Ha MHOXKUTEIH, OHOPOHBIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 Coneprxanue yueOHOro MaTepuasa

Cucrembl TPUTOHOMETPHYECKUX | CHCTEMBI IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM

YpaBHEHUH

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Pemenue 3aja4. ocHOBBI | KoHTpOnbHas paora. ITpeoOpa3oBanue TPUTOHOMETPHUUECKUX
TPUTOHOMETPHH. BBIpaKEHUI. PelleHne TpUroHoOMEeTpUYeCKUX YpaBHEHUN U HEPaBEHCTB B

Tpuronomerpruyeckue GyHKINH

TOM YHCJIE C UCMOJIb30BAHUEM CBOUCTB (DYHKIIUH.

Pa3nea S.
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KoMmniekcHbIe 4nciia

Tema 5.1

Cojnepkanue yaeOHOro MaTepraia

KommekcHsle uncna [lonarue xomriuiekcHoro uucia. CoIpspKeHHbIE KOMIUIEKCHBIE 4YHCIA, 2
MOJIyJIb U apIyMEHT KOMILJIEKCHOTO ymcia. PopMa 3anucu KOMIJIEKCHOTO
yuciaa  (reomMerpuyeckas, TPUIOHOMETpHUUEcKas,  aireOpanyeckas).
Apudmernueckue 1eHCTBHUS ¢ KOMIICKCHBIMH YHCIaMU
Tema 5.2 Coneprkanue y4eOHOro MaTepuaia
[TprMeHeHne KOMILJICKCHBIX YHCET BoinonHenue pacueToB ¢ MOMOIIbIO KOMILIEKCHBIX uucen. [lpumepst
HCIOJIb30BAHUS KOMILJIEKCHBIX YHCEI
[IpakTHyeckoe 3aHsTHE
Pa3nen 6. [IpousBognas GpyHkuuu, 39 OK-01,
ee IpUMEHeHHe OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
Tema 6.1 Coneprkanne y4eOHOro Marepuana
[MonsaTue npoussoanoi. @opmynsl U | OnpeeneHre YUCIOBOM MOCIEI0BATENBHOCTH U CHOCOOBI €€ 3aJaHMs.
npaBuia auddepeHpoBaHus CBoiicTBa YHCIOBBIX TOCIenOBaTeNbHOCTEH. Orpeaenenue mnpezena 1
MOCJIeI0BATENbHOCTH. BbIUunCIIeHHe TpesiesoB IMOCIe10BaTeIbHOCTEH.
[lpenen ¢ynknuun Ha OeckoHeuHocTu. Ilpenen QyHKIMM B TOUKe.
[Ipupamenue aprymenta. [pupamenne GpyHkuu. 3agaun, IpUBOASIIIE K
MOHATHIO  Tpou3BoAHOM. OmpenerneHne MPOU3BOJHOW.  AJTOpUTM
OTBICKaHHUsI IPOU3BOTHOMN
Tema 6.2 Coneprkanne y4eOHOro MaTeprana
[Tponssonneie  cymMbl, pasHocTH | @opmyinsl quddepenponanus. [pasuna nuddepennrpoBanus 2
IPOM3BEICHUS, YACTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuasa
[TponsBoaHBEIE TPUTOHOMETPHYECKUX | OmnpeneneHne cloXHOW (QyHKIuU. [Ipow3BomHAs TPUTOHOMETPUUYECKHX 2

¢bynkuuii. IlpousBogHas CIOXKHOMN
byHKIIUH

¢ynkuuit. [IponsBosHas cloxxHON GyHKIMU

Tema 6.4

Copepxanne yueOHOTO MaTepHana
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[TonsTue 0 HETIPEPHIBHOCTU
¢ynkunu. MeToq MUHTEpBaIoOB

[Tonstue HenpepwsiBHOW GyHKIMH. CBOWCTBA HEMPEPHIBHON (YHKIIHH.
CBs3p MEXIy HEMPEepBIBHOCTBIO M AU depeHunpyeMocTpio (HYHKIMU B
TOUKE. AJITOPUTM PELICHUS] HEPABEHCTB METOJOM HHTEPBAJIOB

Tema 6.5
['eomerpuueckuii u  (uU3HYECKHi
CMBICJI IPOM3BOIHON

Copepxanue yueOHOro MaTepuaa

I'eomeTpruecKuii CMbICT IPOU3BOAHON (PYHKIIUH — YTTIOBOM KO3 duUIimeHT
KacaTrelbHOW K rpauky (QYHKIMH B TOYKE. YPaBHEHHE KacaTelbHOH K
rpaduKy (YHKIMHA. AJTOPUTM COCTABJICHHUS YpaBHEHHS KacaTelbHOU K

rpaduky byakuun y=f(x)

Tema 6.6
®OU3NYECKUN CMBICIT MMPOU3BOAHON B
PO ECCHOHANIBHBIX 3a7ja4ax

Conepkanue yaeOHOro MaTepuaia

Ousnueckuii (MEXaHWYECKHUW) CMBICI TPOU3BOJHOW — MIHOBCHHAsS
CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)

Tema 6.7
MounoToHHOCTh  (GyHKIUU. ToukH
JKCTpEMyMa

Copepxanue yueOHOro MaTepuana

Bospacranne u yObiBaHWE (QYHKIMH, COOTBETCTBHE BO3PACTAHUS U
yObIBaHUs (PYHKIIMH 3HAKY IPOU3BOIHON. [IoHATHE TPON3BOIHOMN BBICIIETO
MOPSIAKA, COOTBETCTBHE 3HAaKa BTOPOM ITPOM3BOJHOM  BBIITYKJIOCTH
(BorHyTOCTH) (YHKIMH Ha OTpe3Ke. 3ajjaud Ha MaKCUMyM M MUHUMYM.
[ToHsiTHE ACUMITOTHL, CIOCOOBI UX ONpEeNIeHUs. AJITOPUTM HCCIEA0BAHUS
(GYHKIMU ¥ TOCTPOEHHsI ee rpaduka ¢ MOMOIIbIO MPOU3BOAHON. J[poOGHO-
JTuHeHas QyHKuus

Tema 6.8
Hccnenoanue byHKIUH "
HOCTPOCHHE TpapUKOB

Copepxanue yueOHOTO MaTepHana

HccnegoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTH U ITOCTPOCHUC Fpa(bHKOB.

Tema 6.9 Haubomnsmee u
HauMeEHbIIIee 3HaYCHUS (PYHKIINH

Coneprkanne y4eOHOro MaTepuana

Haxoxnaenne HauOONbIIero W HAUMEHBIIETO 3HA4YeHUW (QyHKUUH,
MOCTpOeHUE TpadUKOB MHOTOUJICHOB C UCIOJIB30BAHHWEM armmapara
MaTEeMaTHYECKOTO aHaIn3a

Tema 6.10
Haxoxnenue ONTUMAIILHOTO
pe3ynbTaTa C IIOMOIIIBIO

NPOM3BOJHOW B MPAKTHUYECKUX
3aja4ax

IIpodeccnona/IbHO-OPHEHTUPOBAHHOE  COJepPKaHHME  (COAep:KaHUe
NPHUKJIATHOT0 MO1YJIs1)

Haumensniee n Hanbosnblee 3HaueHne QyHKIUN

Tema 6.11

Copepxanne yueOHOT0 MaTepuana
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Penrenne  3amau. [IpousBogHas
byHKINH, €e TPUMEHEHNE

KonrposnbHast pabora. ®opmynsl u npaBuia auddepeHupoBaHus.
UccnenoBanne QyHKOMiA ¢ TOMOIIBIO MpoW3BOAHON. Hawmbombiee u
HaMMEHbIIICe 3HAUCHUS DYHKIMH

Pasznea 7. 48 OK-01,

MHoOrorpaHHuKHU " TeJIa OK-02,

BpAallleHUsl OK-03,
OK-04,
OK-05,
OK-06,
OK-07

Tema 7.1 Coneprxanue yueOHOro MaTepuasa

Bepmmnsl, peodpa, rpany | [lonsitue mHororpanHuka. Ero snemMeHThI: BepuiuHbl, pelOpa, TpaHH. 1 1

MHOIOTpaHHMKA Jnaronans. CeyeHue. BpInyKiible ¥ HEBBIYKJIbIE MHOTOIPaHHUKU

Tema 7.2 Coneprxanue yueOHOro MaTepuasa

IIpusma, ee cocrasisromue, | [lonstue npusmel. Ee ocHoBaHust m OOKOBBIE TpaHH. BbicoTa MPU3MBL 1 1

ceyenue. Ilpamas u npaswibHad | [Ipsmas u HaknonHas npusma. [IpaBunbHas npusma. Ee cedenue

IPU3MBI

Tema 7.3 Conepxanue yueOHOro MaTepuasa

[Mapamienenunen, xy6. Cedenne | [lapamienenunes, CBOWCTBa MPSMOYTOJBHOTO Tapajulelienuieaa, Kyo. 1

KyOa, nmapajuienenumnesaa Ceuenue ky0Oa, napajiesnenunesia

Tema 7.4 Coneprkanne y4eOHOro MaTepuana

[Mupamuna, ee  cocrasisromue, | [Tupamuna u ee sanementsl. Ceuenne nupamuabl. [IpaBuiabHas nupamuaa. 1

ceueHue. IlpaBunpHas mnmpamuzaa. | YcedeHHAs MApaMuIa

YcedeHHas nupaMua

Tema 7.5 Coneprkanne y4eOHOro MaTeprana

boxoBas u monHasg MOBEPXHOCTH | [Inomiaas OOKOBOM M MOJTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI 1

PU3MBI, TUPAMHU/IBI

Tema 7.6 Coneprxanue yueOHOro MaTepuasa

Cummerpus B KyOe, | CUMMeTpHsT OTHOCHUTEIbHO TOYKH, HPAMOH, MIOCKOCTH. CHUMMETpHs B 1

napajuleJenunese, npusMme, | KkyOe, mapajuienenumnese, npu3Me, nupamuse

nUpaMue
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Tema 7.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE  cO/lep:KaHUe  (Ccoaep:KaHHe

[Tpumepsl cuMMeTpuii B ipodeccuy | MPUKJIATHOTO MOIYJIsA)
CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY 4
3ayer (c oleHKOI1) 2

66 66 40
Cemectp 2

Tema 7.8 Coneprkanue y4eOHOro MaTepuasa

IlpaBunpHBIE MHOrOrpaHHUKM, uX | [lonsTme mnpaBwibHOrO  MHOrorpanHuka. CBoiicTBa  mHpaBWIbHBIX | 1 1

CBOICTBa MHOTOTPaHHUKOB

Tema 7.9 Conepxanre yaeOHOro MaTepuaa

Humiaap, ero  cocrasistomue. | [umuaap u ero sneMedTsl. CeueHne NuMHApa (MapauiebHoe ocHoBanuio | 1 1

CeueHue HUIMHIPA u ocH). PazBepTka nuiuHapa

Tema 7.10 IIpodeccnonabHO-OPUEHTUPOBAHHOE  CO/ep:KaHHe  (Ccopep:KaHHe

Komnyec, ero cocrasnsromue. CeueHne | NPUKJIATHOTO MOIYJIsA)

KOHYyca Konyc u ero snementsl. CeueHne KoHyca (MapajuieibHOE OCHOBAHHUIO U | 2 2
MPOXO/Isilllee Yepe3 BepIINHY), KOHWYeckue ceueHus. PazsepTka KoHyca

Tema 7.11 Coneprkanne y4eOHOro MaTepuana

YceueHHbI KOHYC. Ceuenue | Vceuennslii koHyc. Ero oOpasyromias u Bbeicota. CedeHue ycedeHHoro | 1 1

YCEUEHHOr0 KOHyca KOHyca

Tema 7.12 Copepxanue yueOHOTO MaTepuana

[ap u chepa, ux ceueHus lap u cdepa. Bzaumuoe pacnonoxenue chepsl U miaockoctu. CeueHue 1
11apa, cepsl 1

Tema 7.13 Coneprkanne y4eOHOro MaTepuana

[lonsTue 06  obbeme  Tena. | [lowstme 06 oO0beme Tema. OObeM Kyba HW  IPSAMOYTOJIBHOTO

OTtHo1eHne 00beMOB MOIOOHBIX TeJ napanjeaenumnena. O0BeM Opu3Mbl U IUIMHIpA. OtHomenne 00BLEMOB 2 2
MOAOOHBIX TeJ. [ 'eOMEeTpHUEeCKUI CMBICI ONPENeTUTENs 3-T0 MOPsAKa

Tema 7.14 Coneprxanue yueOHOro MaTepuaa 1 1

?eiT’eMH 1 TUIOMAH TOBCPXHOCTCH | )Gy enpr mmpamusl i Koryca. O6beM mapa. [lTomamm moBepXHoCTeit Ter

Tema 7.15 Coneprxanue yueOHOro MaTepuasa

KomOuHanmyu MHOrorpaHHUKOB U Tl | KoMOuHaIiKu reOMETPHYECKUX TEIT 1 3

BpallleHus

Tema 7.16 Coneprkanne y4eOHOro MaTepuraa
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FGOMeTpI/ILIeCKI/IC KOM6I/IHaHI/II/I Ha

Hcnonn3oBanue KOM6HHaHI/Iﬁ MHOI'OIr'paHHUKOB MW TC€JI BpalllCHUA B

IIPAKTHKE [IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
Tema 7.17 Coneprkanue y4eOHOro MaTepuasa 2
Pemienne 3amay. Muororpannuku u | Kontponsnas pabora. O0beMBbI M IUIOIMAAN TOBEPXHOCTH MHOTOTPAaHHUKOB
TeJla BpallleHus U TeJl BpallleHus!
Pasznea 8. 14 OK-01,
IlepBooOpa3nass  QyHKUMH, ee OK-02,
NpuMeHeHHe OK-03,
OK-04,
OK-05,
OK-06,
OK-07
Tema 8.1 Conepxanne yaeOHOro MaTepuaa
IlepBooOpasnas pynkuuu. IIpaBuna | 3agaya 0 BOCCTAHOBJIECHHWH 3aKOHA JIBHIKEHHS 10 HM3BECTHON CKOPOCTH. 1
HaXO0X/IEHUs [1EpBOOOPa3HbIX [lonatue wunHterpupoBanus. O3HAKOMIIEHHME C IOHATHEM WHTerpajla u
nepBooOpazHoit st GyHKuu y=f(x). Pemienme 3amauy Ha CBs3b
NepBoOOpa3HOl W ee MPOU3BOIHOW, BBIYMCIEHHE MEpBOOOpa3HON s
naHHoW QyHkuuu. Tabmuua Gopmyn A HaxOXKIAEHHS NEepBOOOpa3HBIX.
W3yueHue mpaBujia BEIYMCIECHUS IEpBOOOpa3HON
Tema 8.2 Coneprkanne y4eOHOro MaTepuana
[Tnomane KPUBOJIMHENHON | 3a/jauu, NPUBOAALIME K TIOHATUIO ONPEIENICHHOIO HHTerpaia — o 1
tpanenuu. @Popmyna HproTOHAa — | BEIYMCICHWU IUIONIAIM KPUBOJIMHEHHON Tparenuu, 0 NepeMenieHIHH TOYKH.
JleiibHu1a Ilonarue ompenenéHHoro uHrerpana. [‘eomerpuueckuil u (uznyecKuit
CMBICIT onipenienienHoro uurerpana. ®opmyna Herorona— Jleitbauia
Tema 8.3 Coneprxanue yueOHOro MaTepuasa
Heonpenenennsi u onpeneneHuelii | [ToHsaTHE HEOTPEIEICHHOTO HHTETpAJIA 1
MHTETpaJIbl
Tema 8.4 Coneprkanne y4eOHOro MaTeprana
ITonsTue 00 ONpPEJCICHHOM | ['eOMeTpUYECKN CMBICI OIIPEAEIIEHHOIO HHTErpajia 1
UHTETpaje KaK IJI0LIAAN
KPUBOJIMHEHHON TpaNeLun
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJAep:KaHHe  (coAepiKaHue

OrnpeieieHHBI HHTETPaJl B KU3HU

NPHUKJIAJTHOT0 MOAYJIsI)
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I'eomeTpuueckuit cMmbici onpeneseHHoro uurerpaina. opmyna HerotoHa - 2
JleiiOHuma.
Pemenue 3aa4 Ha mpUMeHEHUE HUHTErpaja JUisl BBIYUCICHUS (U3NUECKUX
BEJIMYMH U TJIOIIAIECH
Tewma 8.6 ConeprkaHue y4eOHOro MaTepraa 2
Pemenune 3agad.  IlepBooOpasnas | Konrponbhas pabora: IlepooOpasuas ¢yHkimu. [IpaBuiia HaXOXKICHUS
byHKIMY, ee IPUMEHEHUE nepBoobpasubix. Ee mpumenenue
Paznen 9. 18 OK-01,
Crenenn u kopHu. CreneHHasi OK-02,
dyHkms OK-03,
OK-04,
OK-05,
OK-07
Tema 9.1 Conepxanne yaeOHOro MaTepuaa
Crenennas QyHKIHUs, €€ CBOMCTBA [ToHsiTHE KOPHA N-0i CTENEHU U3 AEUCTBUTENBHOTO yncia. OyHkuuu y = 1
VX ux cBoiictpa u rpaduku. CBoiicTBa KOpHS N-0if CTENEHH
Tema 9.2 Coneprkanue y4eOHOro Marepuania
IIpeoOpazoBanue  BeIpaxkeHuit ¢ | [IpeoOpazoBaHKe HPPALIMOHATBHBIX BBIPAKECHHI 1
KOPHSIMH N-Ol CTENIEHU
Tema 9.3 Conepxanue yueOHOro MaTepuasa
CBolicTBa CTENEHU ¢ PalMOHAIBHBIM | [IoHsATHE CcTeneHu ¢ JrOOBIM palMOHAIbHBIM TOKa3zaTeneM. CTerneHHbIe
Y IEWCTBUTEIBHBIM NIOKA3aTENSIMU (GYHKIIMH, UX CBOMCTBA U TpadUKH
Tema 9.4 Coneprkanne y4eOHOro MaTepuana
Permenune UPPAMOHATIBHBIX | PABHOCWIIBHOCTh UPpAlLlMOHAIbHBIX YPAaBHEHUI U HEpaBEHCTB. MeToabl uxX 2
YpaBHEHUI U HEPABEHCTB pelenus. Pemenre nppaliioHa bHbIX YPABHEHUN U HEPABEHCTB
Tema 9.5 Coneprxanue yueOHOro MaTepuasa 2
Crenemn wu xopuu. Crenennas | KonrponbsHas pabota: Onpenenenue creneHHoi Gyakmum. Mcnons3oBanue
byHKIISA €€ CBOICTB IIPH PEILICHUN YPaBHEHUI U HEPABEHCTB
Pa3znen 10. IToka3zarennHasn 18 OK-01,
GyHKIMs OK-02,
OK-03,
OK-04,
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OK-05,

OK-07
Tema 10.1 Coneprkanue y4eOHOro MaTepuasa
[ToxazarenbHas GbyHKIMA, ec | CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM ITOKa3zareneM. OnperneneHue
CBOICTBa MoKaszarejabHOW (YHKIUU, €€ CBOHCTBa M rpaduk. 3HAKOMCTBO C 2
NpUMEHEHHEM IIOKa3aTeNbHOW (yHKUMHU. PemeHue moka3aTenbHBIX
ypaBHEHUH (HYHKIIMOHATIBHO-TpaUUECKUM METOIOM
Tema 10.2 Copepxanne yaeOHOT0 MaTepuana
Pemrenue nokasarenbHbIX ypaBHEHHH | PerieHne nmokaszaTelibHbIX YpaBHEHHH METOJOM YPaBHUBAHUS ITOKa3aTeleH,
Y HEPaBEHCTB METOZOM BBEJICHHS HOBOW IEpPEeMEHHOH, (yHKIMOHAIBHO-TpapUIeCKIM 2
MeTo1oM. Pelienne nokasarenbHbIX HEPABEHCTB
Tema 10.3 Coneprkanue y4eOHOro Marepuania
Cucremsl IIOKA3aTEeNbHEBIX | Pemienue cucreM nokasareinbHbIX YpaBHEHUN
ypaBHEHUH 2
Tema 10.4 Conepxanne yaeOHOro MaTepuaa
Pemenne 3apnau. IlokasarensHas | KonTtponbHas paborta. PemieHue mnokasaTtenbHBIX YPaBHEHUNH METOJOM 2
byHKIHS YpaBHHMBAHHS IIOKA3aTeJIel M METOJOM BBEICHHUS HOBOW IEPEMEHHOM.
Pemienne nokasareabHbIX HEPABEHCTB
Paznen 11. Jlorapugmsi. 30 OK-01,
Jlorapudgmuyeckas pyHKous OK-02,
OK-03,
OK-04,
OK-05,
OK-07
Tema 11.1 Copepxanne yueOHOTO MaTepHana
Jlorapupm uucna. Jecarnuneni u | Jlorapudm uucna. JlecsTUYIHBIN U HATYPAIBHBIN JIOrapr(MBbI, YUCIIO € 1
HATYpaJIbHBIHN JIOTapr(MBbI, YHCIIO €
Tema 11.2 Coneprkanne y4eOHOro MaTepurana
CroiictBa norapu¢moB. Onepanus | CBoiicTsa jgorapumos. Onepariys JorapupMUPOBAHHS. 2
Jorapu(MUPOBAHUS
Tema 11.3 Copepxanne yueOHOT0 MaTepuana
Jlorapupmuueckas  Qynkuusa, ee | Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA 2

CBOMCTBA

Tema 114

Copepxanne yueOHOTO MaTepHana
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Pemenne norapupmuueckux | [lonsarue norapudmuyeckoro ypaBHeHusa. Onepanusi MOTEHLUPOBAHMSL.
YPAaBHEHUI U HEPABEHCTB Tpu OCHOBHBIX MeTOAa pEUICHHA JOrapu(PMHUECKUX ypaBHEHHU: 3
(GyHKIMOHATBHO-TpaQUUECKUl, METOA MOTEHUUPOBAHUS, METOJl BBEACHUS
HOBOH nepemenHoi. JlorapudmMuieckue HepaBeHCTBA
Tema 11.5 Coneprkanue y4eOHOro MaTepurasia
Cucremsl Jorapu(MUUECKUX | AJTOpUTM peLieHus CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTB
YPaBHEHUH Jorapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB 1
Tema 11.6 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  cOJep:kaHHe  (coAepikaHue
Jlorapugmsl B IpUpoOie U TEXHUKE NPHUKJIAAHOT0 MOAYJIA)
[Ipumenenne norapudma. Jlorapupmudeckas cnmpanp B npupoxae. Ee
MaTeMaTHYECKHE CBOMCTBA
Tema 11.7 Coneprkanue y4eOHOro Marepuania 2
Pemwenne 3apau. Jlorapugmsl. | Kontponbehas padota. Jlorapudmuueckas GpyHkius. Perenue npocrenmx
Jlorapudmmueckas pyHKIUS JIOTapu(PMUYECKUX YpaBHCHHH
Pazpnen 12. 10
MHuoxkecTBa. JJIeMEHTbl TEOPHH
rpagos
Tema 12.1 Coneprxanue yueOHOro MaTepuasa
MHoxecTBa [Tonsitne MHOokecTBa. ITonMHOkecTBO. Oniepaliii ¢ MHOKECTBaMU 1
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJAEpP:KaHHe  (coAepiKaHue
Onepauuu ¢ MHOKECTBaMHU NPHUKJIATHOT0 MOAYJISA) 1
Onepanuu ¢ MHOXKecTBaMH. PellieHne npukiaaHbIxX 3a/1a4
Tema 12.3 Coneprxanue yueOHOro MaTepuasa 1
I'padmr [Tonstue rpada. Cesi3Hbli rpad, AepeBo, UK rpad Ha MIOCKOCTH
Tema 12.4 Coneprxanue yueOHOro MaTepuasa 2
Pemenne 3anau. Muoxectsa, I'padbr | Kontponbhas pabora: Omneparuu ¢ MHOXecTBamu. ONUcaHUe peabHBIX
U UX IPUMEHEHNE CUTYyallui ¢ MOMOIIbI0O MHOXeECTB. [IpruMeHeHue rpadoB K pelieHuo 3a1au
Pasznen 13. DJIeMEeHThI 26 OK-01
KOMOUHATOPHKH, CTATHCTHKH H OK-OZ:
TEOpHH BEPOATHOCTE OK-03
Tema 13.1 Coneprxanue yueOHOro MaTepuasa OK-0 4'
OcHOBHBIE IOHATHS KOMOMHATOPUKY | [lepecTaHOBKH, pa3MeEIIeHHUs, COUCTAHHUS. 1 OK-OS:
OK-07

Tema 13.2

Copepxanne yueOHOT0 MaTepuana

27




CoObITHE, BEPOATHOCTH COOBITHS.

CoBMeCTHBIE M1 HECOBMECTHEIE COOBITHS. TeOpCMBI O BCPOATHOCTH CYMMBI

Crnoxenue u YMHO)XEHHUE | COOBITHHA. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMbIE M HE3aBHCHUMBIC COOBITHS.
BEPOSTHOCTEN TeopeMmsbl 0 BEpOATHOCTH POU3BEACHUS COOBITHI.
Tema 13.3 IIpogeccnonanbHO-OPMEHTHPOBAHHOE  cOJep:KaHHe  (coAepiKaHue

BepostHocTh B mpodeccruoHanbHbIX
3aza4ax

MPUKJIAJTHOTO MOYJIfA)

OTHOCHTENBbHAS YacTOTa COOBITHSA, CBOMCTBO €€  YCTOHYHMBOCTH.

Cratuctuueckoe orpeneieHue BepoATHOCTH. OIleHKa BepOsSTHOCTU 1
COOBITHS
Tema 13.4 Copepxanue yueOHOro MaTepuana
JluckpetHas ciy4aiiHas BEJIWYMHA, | Buapl ciyvaiiHbIX BenwumH. OmpeneicHne TUCKPETHOW —CITydailHOM
3aKOH €€ pacipeeIeHUs BEJIMYMHBI. 3aKOH paclpeieseHus] JUCKPEeTHOW ciyyaiiHOi Benu4uHbl. Ee 1
YHCJIOBBIE XapaKTEPUCTUKHU
Tewma 13.5 Conepxanne yaeOHOro Marepuaa
3ajaun MaTeMaTUYECKON cTaTUCTUKK | Bapuarmonssiii psin. [lonuron wacror u rucrorpamma. CraTHCTHYECKHE
XapaKTePUCTHKU psiJia HAOII0AaeMbIX JaHHBIX 1
Tema 13.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE  cOJepkaHue  (coaeprkaHue
Cocranenue TabNUI ¥ JUarpaMM Ha | MPUKJIAJTHOT0 MOKYJIs)
MPaKTUKE [lepBuunas 00paboTKa CTaTHCTHYECKUX JHaHHBIX. [paduueckoe wux
npeacrasieHne. HaxokaeHue cpeqHMX XapaKTepUCTHUK, HaOII0JaeMbIX
JTAHHBIX
Tema 13.7 Conepxanue yueOHOro MaTepuasa
Pemenue 3az1ad. Onementsl | KonTponbHas paboTa: DieMeHThl KoOMOMHATOPUKH. COOBITHE, BEPOSTHOCTD 2
KOMOMHATOPUKH,  CTaTHCTMKH M | coObiTusi. Clio)KeHHE M YMHOKEHHE BEPOSITHOCTEH
TEOPHUH BEPOATHOCTEN
Paznen 14. VYpaBHeHus u 28
HepaBeHCTBA 85:8;
Tewma 14.1 Coneprkanne y4eOHOro MaTeprana OK-OS,
PaBHOCHIIBHOCTE  ypaBHeHWH M | PaBHOCHIBHOCTH ypaBHeHUHl M HepaBeHCTB. OmnpexneneHus. OCHOBHBIE 1 OK-0 4'
HEPABEHCTB. Ob6mue METOJIbI | TEOPEMBI PaBHOCHUJIBHBIX IIEPEX0/1aX B ypaBHEHUSAX U HepaBeHCTBax. O01ue OK-05,
peleHus METO/bI PELICHNs YpaBHEHHI: Tepexo/1 OT paBeHCTBA (DYHKIIMM K PaBEHCTBY OK-OG'
apryMEHTOB JUIsl MOHOTOHHBIX (YHKIMH, METOJI pa3jioKeHUs Ha OK-07,

MHOXKHUTEJIH, METOJl BBEICHHS HOBOH TMEpeMEeHHOH, (YHKIHOHAIBHO-
rpaguIecKuii METOJ
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Tema 14.2
['paduueckuii  meron

pelIeHus

Copepxanue yueOHOro MaTepuaa

OOmre MeTo/bl PelIeHUs] HEPABEHCTB: MEPEX0 OT CPaBHEHUS 3HAYCHUN

YPaBHEHHUI, HEPABEHCTB (GyHKLIMH K CPaBHEHMIO 3HAYEHUI apryMEeHTOB JUIsl MOHOTOHHBIX (DYHKIIHIA, 1
METOJ UHTEPBAIOB, (pyHKIMOHANbHO-Tpadudeckuii meroa. I'paduueckuii
METOJI PEIIEHUS] YPABHEHHUI U HEPABCHCTB

Tema 14.3 Copepxanne yaeOHOT0 MaTepuaa

VpaBuenuss U HepaBeHCTBa ¢ | OmpezencHue MOAYs. PackpbeiTre Moayiis o onpenenenuto. [Tpocreiinme

MOAYJIEM YpaBHEHUS U HEpaBeHCTBa C MoAyjeM. I[IpuMeHeHue paBHOCHIIBHBIX 2
IIEPEXO/I0B B ONPEACICHHBIX TUIIAX YPABHECHUM U HEPABEHCTB C MOJYJIEM

Tema 14.4 Conepxanne yaeOHOro Marepuaa

VYpaBHeHMss W HEpaBeHCTBAa € | 3HAKOMCTBO ¢ mapameTpoM. lIpocTeifiine ypaBHEHUS U HEpPaBEHCTBA C 2

napaMmeTpamu apamMeTpoM

Tema 14.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE  coJepkaHue  (coaeprkaHue

CocraBnenue u pelleHre | MPUKJIATHOT0 MOYJIsA)

npodecCHOHATBLHBIX 3a1a4 ¢ | Pemenne TeKCTOBBIX 3a7a4 NPO(ECCHOHAIBHOTO COJIEPKaHUS 2

IIOMOIIBI0 YPABHEHUI

Tema 14.6 Copepxanue yueOHOro MaTepuana

Pemienne 3amay.  VYpaBHenus M | OOmue MeETOABI pEIICHHs YpaBHEHWH. YpaBHEHHS W HEPABEHCTBA C 1

HEPABEHCTBA MOJZYJIEM U C ITapaMeTPaMu

IIpome:kyTOYHAas aTTecTanus (IK3aMeH) 6

Bceero: 340
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEePUAJIbLHO-TEXHUYECKOMY 00ecleYeHUIo:

VYyeOHast ayIuTOpus:

OcHoBHOE 000pyTOBaHUE:

CToJ Ha Ba ITOCAJOYHBIX MECTA — & IIIT.
CroJ Ha OJJHO ITOCAI0YHOE MeCTO — 16 1mT.
Cryn — 31 .

Cryn npenogaBaTenst — 2 IT.

Hocka mapkepHasi — 1 .

Tymb6a — 1 mr.

MynpTUMEAMHHBIN TPOEKTOp — | 1IT.
DKpaH HACTEHHBINA — | 1mT.

Kommbrotep ¢ He00X0IMMBIM KOMITJIEKTOM JTUIIEH3MOHHOTO MTPOrPaMMHOT0 00EeCTIEYeHUS U BBIXOJIOM
B UHTEPHET — § IIIT.

Konaumnuonep — 1 mr.

Peuupkynsarop 6aktepunn bl — 1 mr.

[Tomernienue AJig caMOCTOSATEIHHON pabOThl 00YJAOITUXCSI:
OcHoBHOE 000pyIOBaHUE:

CroJ1 Ha OJJHO MTOCAI0YHOE MECTO — 24 IIIT.

Cryn — 24 .

Cron npenogaBarens — 1 mir.

Cryn npenogaBatens — 1 mir.

WNHoe ob6opynoBaHue ¢ yKa3aHUEM KOJIMYECTBA:

IIpoexrop —1 mit.

Poyrep — 1 mr.

HIka¢ — 2 mr.

Tenesuzop — 1 wr.

TexHuueckue cpencTBa 00ydeHus:

KommnsrorepHas TexHMKa:

HoyTOyk ¢ He0OXOJUMBIM KOMIIEKTOM JIMIIEH3MOHHOTI'O MPOrPaMMHOI0 00€CIeUeHHs U BBIXO/I0OM B
MHTEpHET — 15 mT.

WHoe o6opynoBanue (Ipyu HAJIMYUN):

Konaunuonep — 1 mr.

3.2. UndopmanuonHoe odecreyenne o0yueHust
OcHOBHbBIE HCTOYHUKH:

1. BoromonoB, H.B. Anrebpa u Hauvama anHanuza: ydeOHOe TocoOHMe IJIsi CpEIHEero
npodeccuonansHoro odbpazosanus / H. B. boromonos. — Mocksa : U3natensctBo FOpaiit, 2023. —
240 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09525-8. — TekcT : 21eKTPOHHBIH
// Obpa3zoBaresbHas iatdopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/511954

2. Boromonos, H. B. Maremaruka : yueOHUK I CpeAHEro NMpodeCcCHOHANLHOTO 00pa3oBaHus /
H. B. boromornos, Il. . Camoiinenko. — 5-e u3a., mepepad. m gom. — Mocksa : M3gaTenscTBO
FOpaiit, 2023. — 401 c. — (IIpodeccuonansnoe obGpazoBanue). — ISBN 978-5-534-07878-7. —
Texer :  osnmektponssldi  //  OOpazoBarenpHas  minatdopma  IOpaiit  [cait]. —
URL.: https://urait.ru/bcode/511565

3. boromonos, H. B. Ilpaktuueckue 3aHsaTHs o MaremaTtuke B 2 4. Yacte 1 : yueGHOE mocobue
U1 cpestHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 11-e u3n., nepepab. u fom. —
Mocksa : M3parensctBo [Opaiit, 2023.— 326 c.— (IIpodeccronanpHoe 0oOpa3oBaHHE). —
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ISBN 978-5-534-08799-4. — Tekcrt : anmektponHsbIi // O0pazoBatenbHas miaatdopma KOpair [caifr].
— URL:

4, boromornog, H. B. Ilpaktuueckue 3aHsaTHs 0 MateMaTtrke B 2 4. Yactp 2 : yueOHOE mocooune
111 cpentHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 11-e u3n., nepepad. u gom. —
Mocksa : HznmarensctBo IOpaiit, 2023.— 251c.— (IlpodeccuonanbHoe oOpazoBaHHE). —
ISBN 978-5-534-08803-8. — Tekcrt : anekTponHbli / OOpazoBarenpHas wiardopma FOpaiit [caiir].
— URL: https://urait.ru/bcode/512669

5. Kpemep, H. III. Marematuka ans koiutemkeit: yueoHoe mocodbue mis CIIO / H. HI. Kpewmep,
O. I'. Koncrantunosa, M. H. ®punman; nox pea. H. 1. Kpemepa. — 11-e u3n., nepepad. u mom. —
M.: UznatensctBo FOpaiit, 2023. — 362 c. — (Cepus : [Ipodeccuonansnoe oopazoBanue). — ISBN
978-5-534-15601-0. Peskum mocryma: https://urait.ru/.

JlonoTHUTEeIbHbIE UCTOYHUKH:

1. Hayuno-momymsipHbelli  (usuko-maremaTnueckuii  xkypHan «Ksant». @opma  gocryma:
http://kvant.ras.ru

2. Hayunsri xxypraan «Cryaenueckuii». @opma gocryma: https://sibac.info/journal/student

3. Bcepoccwuiickue uaTepHeT — onummuaabl. @opma goctyma: https://online-olympiad.ru

4. Enunas xosuteknus mudpoBhIX 00pa3zoBaTeibHBIX pecypcoB. Popma goctyma: http://school-
collection.edu.ru

5. Hayunas snextponHnas oudnunoreka. @opma nocryna: https://elibrary.ru

6. OtkpoIThIi KOLIEK. MaTemaTuka. @opma gocryma: https://mathematics.ru

7. TloBropum matematuky. ®opma mpocryna: http://www.mathteachers.narod.ru

8. CmpaBouYHHK o MaTeMaTHKe TSt IIKOJIbHUKOB. dopma JOCTYyTIA:
https://www.resolventa.ru/demo/demomath.htm

9. Cpennss maremMaTuyeckasi ”HTepHeT mkojia. @opma gocryma: http://www.bymath.net

10. ®enepanbublii mopran «Poccuiickoe odopasoBanuey. Popma pocryma: http://www.edu.ru
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4. KoHTPO.JIb M OLIEHKA Pe3y/IbTATOB 0CBOEHHS 0011e00PA30BATeIbHON JUCIUILIHHbI

KoHTpo.1b U OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa30oBaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCA
yepe3 NUCHUILUTMHAPHBIC PE3yJbTaThl, HapaBiIeHHbIE Ha (HOPMUPOBAHHE OOIIMX KOMIETEHIHHA MO
paszenaM U TeMaM COoAep KaHus y4eOHOro Marepuara.

O01mas KoMIeTeHus Pa3zgen/Tema THI OLIeHOYHBIX
MepONPUSITHSI
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 II-o/c 1.4, 1.5, | TectupoBanue
pelieHus 3a1au 1.6 YcTHBIN onpoc
npodecCHOHATbHON P2, Temn1 2.1,2.2,2.3,2.4,2.5I1-o/c, | UanuBuayaipHas
JIeSITeIIbHOCTHU 2.6 CaMOCTOSATEIbHAS
MIPUMEHUTEIBHO K P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 paborta
Pa3JIMYHBIM KOHTEKCTaM P 4, Temnt 4.1, 4.2, 4.3, 4.4, 45, 4.6, | TlpencraBneHnue
4.7 11-0/c, 4.8,4.9, 4.10, 4.11 pe3yIbTaToB

P 5, Temrr 5.1, 5.2
P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,

IPAKTUYECKUX padoT
KontponbsHas padora

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Brimmonuenue

P7, Temu1 7.1,7.2,7.3,7.4,7.5,7.6, | 3x3aMeHaIMOHHBIX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3aJaHui

7.12,7.13,7.14,7.15,7.16, 7.17

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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 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, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. Ucnionb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEJCTBA 1.6 VYerHbIl onpoc
ITONCKA, aHAJIN3a U P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, | UnnuBuayaipHas
MHTEPIIpETaluU 2.6 CaMOCTOSTEIIbHAS
uHpopmanuu, u P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 paborta
uH(pOpMallMOHHbBIE P 4, Temnl 4.1, 4.2, 4.3, 44, 4.5, 4.6, | [lpeacraBinenue
TEXHOJIOTUH IS 4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 pe3yabTaToOB

BBITIOJTHCHUA 3a4a4

P 5, Temrr 5.1, 5.2

MMPAKTUYCCKUX pa60T

npodeCCHOHATBHON P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | KoarponpHas pabota
JIEITENLHOCTH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Bremonnenue
P7, Temm7.1,72,73,74,7.5,7.6, IK3aMeHaIIMOHHBIX
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3aJaHui

7.12,7.13, 7.14,7.15, 7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 104
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, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
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P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 03. ITnanupoBats u
peann3oBBIBaTh COOCTBEHHOE
npodecCuoHaTBHOE U
JMYHOCTHOE Pa3BUTHE,
IpeANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIONIb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P2, Temr1 2.1,2.2,2.3,2.4,2.5II-0/c,
2.6

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

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

TectupoBanue
VYcerHbiii onpoc
NupuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX paboT
KonTponbhas padora

Pa3IMYHBIX KU3HCHHBIX 6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 Brimonnenue
CUTYaIUAX P7, Tems1 7.1,7.2,7.3,7.4,7.5, 7.6, 9K3aMEHAaIlMOHHBIX

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3aJaHuI

7.12,7.13,7.14,7.15,7.16, 7.17

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

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 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, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 04. 3ddextuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICICTBOBATHh U 1.6 VYcrHbIi onpoc
paboTaTh B KOJJIEKTUBE U P2, Tems1 2.1,2.2,2.3,2.4,2.51-0/c, | UnauBuayanbHas
KOMaHJIe 2.6 CaMOCTOATEIbLHAS

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 paboTta

P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6, | [IpencrasieHue

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pE3yNbTaTOB

P 5, Temrr 5.1, 5.2

P 6, Temn! 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, Temm 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,949.5

P 10, Temsr 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,
13.5 I1-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

IPAKTUYECKUX padboT
KonTponbnas pabota
Brimonxnenue
9K3aMeHaIIMOHHBIX
3aJaHuN

OK 05. OcymiecTBasiTh
YCTHYIO U MTUCBMEHHYIO
KOMMYHUKAITUIO Ha
TOCYJApPCTBEHHOM SI3bIKE

P 1, Tema 1.1, 1.2, 1.3 -o/c, 1.4, 1.5,
1.6
P2, Temni 2.1,2.2,2.3,2.4, 2.5 TI-o/c,
2.6

TecTtupoBanue
YceTHBIT onpoc
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Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEeH
COIIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P1,Tema 1.1, 1.2, 1.3 II-0/c, 1.4, 1.5,
1.6

P2, Temr1 2.1,2.2,2.3,2.4,2.5II-0/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/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, Temsr 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, Temer 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, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temmr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

NupuBunyanbHas
CaMOCTOATENbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
KonTposabnas padora
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJaHUuN

OK 06. ITposiBnsTH
IpaXKAaHCKO-
NaTPUOTHYECKYIO MTO3ULUIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
00I11eYeTOBEYECKUX
IICHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLNuN
MeXHAIIMOHAIbHBIX U
MEXPETUTNO3HBIX
OTHOILIEHU!, TPUMEHSATH
CTaH/IapThI
AHTUKOPPYIMLHUOHHOTO
NIOBEICHUS

P1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6

P 6, Temr1 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, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

TectupoBanue
VYeTHBI onpoc
NunuBunyanbHas
CaMOCTOSTEIbHAS
pabota
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padoT
KonTpomnpHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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OK 07. CopeticTBOBaThH
COXPaHEHHUIO OKpYKaroIIei
CpEeIIbI, PECYpCcoCOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
M3MEHEHHUH KIIMMarTa,
MIPUHITUIIEI OEPEHKITMBOTO
IPOU3BOJICTBA, 3P (PEKTUBHO
JIIEUCTBOBATE B
YpEe3BBIYANHBIX CUTYAIHIX

P1,Tema 1.1, 1.2, 1.3 II-o0/c, 1.4, 1.5,
1.6

P2, Temr1 2.1,2.2,2.3,2.4,2.5II-0/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P5, Temsr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/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, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2, 12.3,12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
KonTposabnas padora
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJaHUN
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