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COI''TACOBAHA YTBEPXJIEHA
3amMecTHTENb AMPEKTOpa MO Y4eOHO-METOANYECKOI Jupexrop benmomopcko-Onexckoro puanaia
H BOCITHTATEILHO paboTe «"'YMP® umenn agmupana
benomopcko-Onexckoro humana «I'YMPO C.O. Makaposa»
umenn aamupana C.0. Makaposa» -
4 S A.B. Bacuises
""" JL.M. Karopuua 77
//y’ ¢, 2025
/7 _ Le kOl 2025 Y - ‘ Ul
OJIOBPEHA
Ha 3ace/laini METOIHYCCKOTO COBETa
benomopcko-Onexckoro dummana «'YMP®
umenn aavmupana C.O. Makaposay

[Ipotokon ot /g .04 2025 Ne ¥

[Ipeacenarens ,‘i(('a/ C.M. MapreiHoBa

PASPABOTYUKMU:

bepesuna Ceernnana BnanumupoBHa, ipeniogasarens bemomopcko-OHexckoro ummana.

BopoBckast Mapus BianuMupoBHa — mpenojaBaTellb MATEMAaTHKA W WHPOPMATHKH, TIPEICENATENb ITUKIOBOM
KOMHCCHUHU O6HII/IX TYMAaHUTApPHbIX W CONUAJIBHO-DKOHOMHYCCKUX JUCHHUILINH BeHOMOpCKO'OHe)KCKOFO
(unuana,

XnebnukoBa Cpernana ['eHHanbeBHa, npenogasaTens benomopcko-OHexckoro ¢uinana, mpeacenareib
IIUKJIOBON KOMMCCHHU 00Ie00pa30BaTeIbHbIX U €CTECTBEHHOHAYYHBIX JUCIUIUIMH Benomopcko-OHexCKoro
¢bunnana.

PabGouass mporpamma oOmieobpazoBarensHoro yuebnoro mpeamera [IYIL.01 Martematuka
pa3paboTtaHa B cooTBeTCTBUM ¢ (DenepalbHBIM rOCyIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
COO, yrBepxkaenubM [Ipukazom MunucrepctBa oOpasoBaHusi U Hayku Poccuiickoit @enepanyu
or 17.05.2012 Ne 413 ¢ wusmenenussmu u gonoiHeHusmu (IIpukaz Ne 704 ot 09.10.2024r.),
@®enepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHET0 MPOodecCHOHATBHOTO
o0pa3oBaHus, YTBEP)KICHHBIM NpHKazoM MuHucTepcTBa npocsemienus: Poccuiickoit deneparyu ot
12.12.2024 Ne 873 mno cnennanpHOCTH 26.02.05 DOkcruryatanus CyJOBBIX JHEPreTUYECKHX
YCTAaHOBOK, NpPHUMEpHOH paboueld mporpammoii  o011eoOpa3oBaTeNbHON  JTUCHMIUIMHBL IS
npodeccuoHaNbHBIX ~ OOpa3zoBaTeNbHbIX  opranm3auuid u  IlomokeHmem 00 ~ OCHOBHOM
o0pa3oBaTeNbHON MporpaMMe — MpOrpaMMe MOATOTOBKH CHELHAINCTOB CPEIHETO 3BEHA, C YUETOM
Crpateruu pa3BuTHs BoctiuTanus B Poccuiickoit @enepannu Ha neproa 1o 2025 rona.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IIPEIMETA
ITVYIL. 01 MATEMATHKA

1.1. MecTo y4eOHOro mpeaMeTa B CTPYKType OCHOBHOW mnpodeccuoHAIbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

O6meo6pazoBatenbHbI yueOHbIH npeameT «I1YI1.01 MaTtemaTtukay sBiasieTcs 00s3aTeIIbHON
yacThio 00IIe00pa3oBaTenbHOr0 IuKiIa oOpa3oBarensHOM mporpammbel CIIO B cooTBeTcTBUM
¢ ®I'OC CIIO no cneunanbHOCTH 26.02.05 DKCITyaTanus CyJI0BbIX YHEPIE€TUYECKUX YCTAHOBOK.

1.2. llesn ¥ MIaHUPYeMbIe Pe3yJabTAThl 0CBOEHHA YUeOHOI0 MpeaMeTa:

1.2.1. Henu 1 3ag7a4u y4eOHOro npeamera

Copepxanme  TmporpaMMmbl — o0meoOpa3zoBaTenbHOro  ydebHoro mpeamera «IIVIL.O1

MareMaTika» HaNpaBlICHO Ha JOCTHIKCHHWE pE3YJNbTAaTOB €€ U3YyYeHHs B COOTBETCTBUH
¢ tpebdoBanusimu OPI'OC COO c yuerom mnpodeccuonansHoit HampasiaeHHoctu DPI'OC CIIO.
[TpropuTeTHBIME LIETSIMU 00yUYEHHSI MaTeMaTUKe Ha 6a30BOM YPOBHE SIBIISIFOTCSI:

— (¢dopMUpPOBaHHE  IEHTPATBHBIX  MATEMAaTUYCCKUX  MMOHATHA  (YHCIIO,  BEIMYWHA,
reoMerpuueckas (¢Gurypa, IepeMEeHHas, BEPOATHOCTb, (YHKIUSA), O00ECIeUNBAIOIINX
IIPEEMCTBEHHOCTH M MEPCIIEKTUBHOCTh MATEMaTHYECKOT0 00pa30BaHMsI 00yJarOIINXCS;

— ToJBeIeHHE OOYYaroIIMXCs Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEMAaTHKHU ¥ OKPYKAOIIEro MUPa, MIOHUMAHNE MATEMAaTUKN KaK 9acTH OOIICH KyJIbTyphI
YeJI0BEUeCTBa;

— pa3BUTHE  HWHTEIUIGKTYaJlbHBIX W TBOPYECKHX  CIIOCOOHOCTEH  OOydYaromuxcs,
MO3HABATEIILHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3y4YSeHHIO MaTEMATHUKH;

— ¢opMupoBanre (PyHKIIMOHAIBHON MaTeMaTUYECKOW TPaMOTHOCTH: YMEHUS Paclo3HaBaTh
MaTEeMAaTHYECKUE ACIIEKTHl B PEAbHBIX JKU3HCHHBIX CHUTYAIMSIX W MPU HU3YYCHUU IPYTUX
JTUCIUIINH, TPOSIBICHUS 3aBUCHMOCTEH U 3aKOHOMEpHOCTeH, (opmynupoBaTh UX Ha
S3BIKE MATEMATHKU W CO3/aBaTh MaTEMAaTHYECKHE MOJICNM, TPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUW ammapaT A pelIeHHs NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad, 3ajad
npo(ecCHOHATBHON  JeATENFHOCTH, HHTEPIPETUPOBAaTh M OICHUBATh  MOJYYEHHBIC
pe3yJbTaThL

1.2.2. Tlnanupyemble pe3yabTaTbl OCBOCHHMS 001e00pa30BaTeIbHOIO0 Y4eOHOro
npeamera B coorsercTBrH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue y4yeOHBIM mpeaMeT wumeer mpu QopmupoBanuud u paszpurun  OK.



Kon n

Ilanupyemblie pe3yabTaTbl 00y4eHUs

HAUMeHOBaHHe
(popmupyembix Oo0mue IIpeameTrHbIe
KOMIIEeTeHIU I
OK 01 Boibupats | JIuyHOCTHBIE pe3yNbTaThl TOJIKHBI OTpa)xaTbh B - BJIQJICHHE METOJIaMHU JI0Ka3aTeNIbCTB, aITOPUTMAMH PElICHUs 3a/1ay;
CrIoco0bI YacTH: TPYAOBOTO BOCITUTAHUSI: yMeH#e (HOpPMYITHPOBATH OMPEIEICHUS, aKCHOMBI M TE€OPEMBI, IIPUMe-
peleHus 3aaau - TOTOBHOCTb K TpPYAY, OCO3HAaHHE LIEHHOCTH HATh MX, IPOBOJUTH JOKA3aTeIbHBIE PACCYKIEHUS B XOJ€ pEIICHUS
npo(ecCHOHANIbH | MacTepCTBa, TPYIOTIO0UE; 3ajad;
O EATENBHOCTH | - TOTOBHOCTh K  AaKTHUBHOW  JAESATEIbHOCTU - YMEHHUE ONepupOBaTh MOHATUSIMU: CTENEHb YHCIA, JIOTapudM YHcIa;
MPUMEHUTEIBHO TEXHOJIOTHYECKOM u COIMAIbHOM YMEHUE BBITIOJIHATH BBIYUCICHUE 3HAYCHUN U MpeoOpa3oBaHUs BhIpa-
K pa3IMuHbIM HaMpaBJIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, JKEHUI co cTemeHsMU M Jorapudmamu, mpeodpazoBaHus APoOHO-
KOHTEKCTaM IJITAHUPOBaTh M CaMOCTOSITENIbHO  BBITIOJIHSTH paIMoOHAIBHBIX BRIPAXKCHUN;
TaKylo JAesITeNbHOCTD; - YMEHHE OINEepUpPOBaATh MOHATUSMHU: PALMOHANBHBIE, UPPALUOHAIIb-
- HUHTEpEC K Pa3IUYHBIM chepam HBIC, IOKA3aTeIbHbIC, CTEIICHHBIC, JIOTapH(PMUICCKHE, TPUTOHOMETPH-

poeCCUOHAITBHON IeATETbHOCTH/
- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U
caMo00pa30BaHHIO HA TIPOTSHKEHUH BCEH JKU3HU

MeTaHpeI{MeTHBIG PE3YIbTATHI JOJI?KHBI
OTpaXkaTh:

OBnanenue YHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO dbopMynupoBath u
aKTyaJM3upoOBaTh MNpPoOJIEeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIHCCTBGHHBIﬁ IMPpU3HAK WA
OCHOBaHUSl /Jisi CpaBHEHHUS, KIacCCUPHUKAIUU H
0000MIeHHS;

- ONpeAeNsiTh LeTu AESITeIbHOCTH,
mapaMETpPhl U KPUTEPHUU UX JOCTHUIKCHUSA
- BBISBIIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUS B
paccMaTpruBACMBbIX SABJICHUAX,

- BHOCHTHh KOPPEKTHUBHI B JEATEIHHOCTbH, OICHU-
BaTb COOTBETCTBUC PE3YJIBTATOB MCIAM, OLCHU-

3aJaBaTb

YEeCKHUEe YPAaBHCHUS U HEPABCHCTBA, UX CUCTEMBI,

- YMEHHE ONEePUPOBATH MOHATUAMU: pallioHaIbHas (QYHKIUS, TOKa3a-
TenbHas (PyHKIMA, cTereHHas QyHKIHs, Jorapudmuyeckas QyHKIHs,
TpUTOHOMETpHYeCKHe (DYHKIIMU, OOpaTHBIC (YHKIMH, YMEHUE CTPO-
UTh TpapUKU U3y4EHHBIX (YHKIIMH, UCTIONB30BaTh TpaduKu MpU U3Y-
YEHUH IPOIECCOB M 3aBUCUMOCTEH, MPU PEIICHUH 3334 U3 JPYruX
yueOHBIX MPEAMETOB U 3a7au U3 PEaIbHOM KU3HU; BhIpaXXaTb GopMy-
JIaMH 3aBUCUMOCTH MEXK]Ty BEJTMIMHAMH,

- YMEHHE peliaTh TeKCTOBbIE 33/1a4d Pa3HBIX THUIOB (B TOM YHCIE Ha
MIPOIICHTHI, JIOJIM W YaCTH, Ha JIBIDKEHUE, paboTy, CTOUMOCTh TOBapOB
U YCIIYT, HAJIOTH, 3a7a4d U3 00JIaCTH YIpaBIeHUS JTUYHBIMU U CEMEH-
HBIMH (PHHAHCAMH); COCTABJIATh BRIPAXKCHUS, YPABHCHUS, HEPABCHCTBA
U UX CHCTEMBI MO YCJIOBHIO 3aau, UCCIEAOBATh MOJYYEHHOE pelle-
HUE M OI[CHUBATH IMPABJONOA00HOCTh PEe3y/IbTaTOB;

- YMEHHUE ONEepUpPOBaTh MOHATUAMHU: TOYKA, MPsMasi, TUIOCKOCTb, MPO-
CTPaHCTBO, JBYTPaHHBIA YTOJ, CKpENIMBAIONIHECS MpsSMbIe, Tapal-
JENBHOCTh W TMEPHEHAUKYISIPHOCTh MPSAMBIX M TUIOCKOCTEH, YTOI
MEXTy TMPSAMBIMH, YTOJI MEXKIY TPSIMON M TUIOCKOCTBIO, YTOJI MEXKITY
MJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSIHHE MEXK-
Iy TPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSIMH, YMEHHUE HCIOIb30-




BaTh PUCKH MMOCJICICTBUMN JAEITCIbHOCTH

- Pa3BUBATH KpCaTuBHOC MBIIIJIICHUE npu
PEIICHUH KU3HESHHBIX MPOOJIeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJAJICTh HABBIKAMH YYCOHO-HMCCIIEI0BATEIBCKOM

)41 HpOCKTHOfI ACATCIIbHOCTH, HaBbIKaAMH
paspereHus mpooiieM;
- CIIOCOOHOCTH u TOTOBHOCTH K

CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pPEIICHHUS
MIPAKTUYECKUX 3aJa4, IPUMEHEHUIO DPa3IM4HbIX
METOJI0B MIO3HAHHUS

- BBIABIATH IPUYMHHO-CIICJICTBEHHBIC CBSI3M U
aKTyaJlM3UpOBaTh 3aJadvy, BbIIBUIaTh TUIIOTE3Y €€
peuieHus, HAaXOJIUTh apryMEHTBI JUIS
JIOKa3aTeJIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh
rapaMeTpsl U KpUTEPUU PELICHNUS,

- aHaJIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHHUS
3a/1a4d pe3ysbTaThl, KPUTUYECKU OLIEHHUBATh HX
JOCTOBEPHOCTb, IPOTHO3MPOBATH HU3MECHEHUE B
HOBBIX YCJIOBMSIX;

pa3pabarbiBaTh IUIAaH pELIEHUS NpoOJIeMbl C
Y4ETOM aHajJu3a HMMEIOIIMXCS MATepUalIbHBIX M
HEMaTepHUaabHbIX PECYPCOB;

- YMETbh NIEPEHOCHUTH 3HaHMS B IIO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- yYMETb MHTEIPUPOBAaTh 3HAHUA W3 Pa3HbBIX
NPEIMETHBIX 00JIacTel;

- BBUIBUIaTb  HOBBIE  WJIEH,
OPUTMHAJIBHBIC IOAXO0/bI U PELICHUS
- CTaBUTh NpPOOJEMBI W 3a7aud, JOMYyCKAaoIlue
CIIOCOOHOCTh ux UCIIOJIb30BaHUS B
IT0O3HABATEIIBHON U COLUAIBHOM IPAKTHKE
OBnaneHne YyHHUBEPCAIBHBIMU PETYIATUBHBIMU
NEUCTBUSIMM: a) CcaMOOpraHu3alus:  JieJaTh

npeaiaraTh

BaTh IIPU PEIIEHUM 3aJay U3y4YeHHbIe (DAKTHI U TEOPEMbI IIIAHUMET-
pHH; YMEHHUE OLICHUBATH pa3Mepbl 00bEKTOB OKPYKAIOILET0 MUPAa,;

- YMEHHUE OIEPUPOBATH MOHATUSAMU: MHOIOI'PDAHHUK, CEYCHHE MHOIO-
rpaHHMKa, Ky0, Mmapajuieienunes, npuma, nupamuaa, Gurypa u mo-
BEPXHOCTh BpALIECHUs, IUIUHJP, KOHYC, Iap, cdepa, cedeHus QUrypsl
BpAICHUS, TUIOCKOCTh, Kacaromascs cepsl, MIIUHAPa, KOHyca, TUIo-
1a/1b TOBEPXHOCTH TUPAMHU/IBL, TPU3MBI, KOHYCa, WIMHIPA, III0OLIA1b
cdepsl, 00beM Kyba, IPSIMOYTOJILHOTO MMapaJLISIICIIHUITe/ A, THPAMHEIBI,
IpU3MBI, HIWIMHIpPA, KOHYyCa, I1apa; yMEHHe U300pakaTb MHOIOIpaH-
HUKHA U TIOBEPXHOCTH BpAIECHUS, UX CEUEHMSI OT PYKH, C NOMOUIbIO
YEpPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE PACIIO-
3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE; YMEHUE paclo3HaBaTh Ipa-
BUJIbHBIE MHOTOTPaHHUKH;

- YMEHHE ONEpPUPOBATH MOHATUSAMU: JBH)KEHUE B MPOCTPAHCTBE, I10-
N0OHBIE (UTypBl B IPOCTPAHCTBE; UCIOJIB30BATH OTHOLICHHUE IUIOIIA-
JIei TOBepXHOCTEH 1 00EMOB IOJOOHBIX (PUTYp IIPH pELICHUH 3a/1a4;

- YMEHHE BBIYUCIATh T€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJl, IUIO-
maap, 00beM, TUIOMIAAL MOBEPXHOCTH), MCIONB3YsS WM3y4eHHBIE (op-
MYJIbl 1 METOJIBL;

- YMEHHE OIEepUpPOBaTh MOHATHUAMHU: MPSAMOYTOJbHAsl CHCTEMa KOOp-
JMHAT, KOOPAWHATHI TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE
MIPOM3BE/ICHUE, YIOJ MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3Be-
JICHHE BEKTOpa Ha YMCJI0; HAXOIUTh C MMOMOIIBIO U3YYEHHBIX (HOpMYI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMH;

- YMEHHME BBIOMpaTh MOAXOJAMIMN W3YUYEHHBIH METOA AJIs pelIeHHs
3aJa4yM, pacro3HaBaTh MaTeMaTHYecKue (akThl U MaTeMaTHUeCKHe
MOJIENI B MPUPOJIHBIX M OOIIECTBEHHBIX SIBJICHUSX, B HICKYCCTBE; yMe-
HUE MPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUHA POCCUICKON H
MHUPOBOM MaTeMaTU4ECKON HAyKU




OCO3HAHHBII BBIOOP, apryMEHTHPOBATh €ro, Oparhb
OTBETCTBEHHOCTbH 32 PEIICHUE

OK 02
Ucnonp3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajau3a u
UHTEpIIpEeTaluu
UHPOpPMALIUHU U
UH(GOPMAaLIOHHBI
€ TEeXHOJIOTUHU
JUTSI BBITIOJTHEHUS
3a/1a4
npo¢eCCHOHAIIbH
Ol AEeATENbHOCTH

JInyHOCTHBIE PE3YNbTaThl JIOJDKHBI OTPaXKaTh B
YaCcTH: IEHHOCTH HAYYHOT'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKd U OOIICCTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Juasnore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MHDE;

MeranpeameTHbie pe3yJIbTaThl JIOJKHBI
OTpaXKarh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpOpManueii:

- BJIaJICTh HABBIKAMHU IOJIy4€HUs WH(OPMALIUU U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHLHO
OCYILIECTBIISThH MOKCK, aHAIIW3, CUCTEMAaTU3alUI0 U
WHTEPIpPETAni0 HHPOPMALUU PA3THIHBIX BHJIOB
1 GOpM IMpeICTABICHHUS;

- Cco3JaBaTh TEKCTHl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HAYeHHs HUHPOpPMALUU M LEJIEeBOH
ayIMTOpPUH, BBIOUpass ONTUMAJIbHYIO (HopmMy
MIPEJICTABICHUS U BU3YyaTH3aIIH;

- OLIGHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTB
uHpoOpMalUU, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIONB30BaTh CPEACTBa HMH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3alMOHHBIX  3aJad C  COOJIOAEHHEM
TpeGoBaHUI SPrOHOMHUKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHbI, pPecypcocOepeKeHus,

- YMEHHE ONepUpOBaTh MOHATHAMHU: (PYHKIMS, HEmpepbiBHAS (YHK-
151, IPOM3BO/IHAS, IEPBOOOPA3HAs, ONIPECIIEHHbIN UHTErpall; yMEHHE
HAXOJUTh TMPOU3BOJHBIC JIEMEHTAPHBIX (YHKIHH, HCIIONB3Ys CIpa-
BOUHBIE MaTepUabl; UCCIENOBAaTh B MPOCTEHIIMX Claydasx (pyHKIUH
Ha MOHOTOHHOCTH, HAXOJUTb HAWOOJbIINE M HAMMEHBIINE 3HAYCHUS
GyHKUUH; CTPOUTH TpaUKK MHOTOYJICHOB C UCIOJIb30BaHMEM allla-
paTa MaTeMaTH4YeCKOro AHAJIN3a; NPUMEHATH MPOU3BOJIHYIO IIPU pe-
LICHUH 3aJa4 Ha JBU)KCHME; PellaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a-
Jlauu Ha HAuOOJIbIINE W HAMMEHBIINE 3HAYCHUS, Ha HaXOXKICHUE Y-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHE pelularh TEKCTOBbIE 3a/1a4dl pPa3HbIX THUIIOB (B TOM YHCIIE Ha
HPOLIEHTHI, I0JIM U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB
U YCIIyT, HAJIOTH, 33J]a4i U3 00JIaCTH yIpaBIICHUS JTUYHBIMU U CEMEH-
HbIMU (PMHAHCAMM); COCTABJIATh BBIPAKEHUsI, ypAaBHEHHsI, HEPAaBEHCTBA
U UX CHCTEMBI IO YCJIOBHIO 3a1a4d, UCCIEAOBATh MOJIyYEHHOE pelle-
HUE U OLIEHUBATh IPABJONOI00HOCTb PE3YJIbTATOB;

- YMEHUE ONEepUpOBaTh NOHITUSIMU: CpeHEE apUPMETUUECKOE, METH-
aHa, HamOosblllee M HaUMEHbIlIee 3HAYEHUs, pa3Max, AUCHEpPCHs,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOrO HAOOpa; yMEHHE U3BJIEKaTh, UH-
TEpIpPEeTUPOBaTh MH(POPMALMIO, MPEJICTABICHHYI0 B Talnuuax, Ha
quarpammax, rpaukax, OTpa)xarollylo CBOMCTBa peallbHbIX Ipolec-
COB U SIBJIGHUI; MpPeICTaBIATh UH(OPMAIMIO ¢ TOMOIIBIO TAOIHUI U
JarpaMM; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIC, B TOM YHCIE C
IpUMEHEHHEM TpapUUECKUX METOI0B U AIEKTPOHHBIX CPEJICTB;

- YMEHHE BBIOMpATh MOAXOASIIMN HM3YyYEHHBIH METOJ AJsl pelIeHUs
3aJjaud, pPaclo3HaBaTh MaTeMaTH4eckue (akTbl M MaTeMaTHYeCcKHue
MOJIEJH B MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; yMe-
HUE NPUBOJUTH MIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON U
MHPOBOI MaTeMaTU4ECKON HAyKH




IOPaBOBBIX M JTHYECKHUX
nH()OPMAIMOHHON 0E30MaCHOCTH;
- BJIQJIeTh HABBIKAMH pACIIO3HABAHUS W 3aIIHUTHI
uHpopManuy, WHPOPMAIMOHHON OE30MaCHOCTH
JMYHOCTHU

HOpM,  HOpM

OK 03
[InanupoBats u
pean30BhIBATh
coOCTBEHHOE
npohecCuoHaTbH
0€ U JIMYHOCTHOE
pa3BHTHE,
npeInpUHUMATEN
BCKYIO
JeSITENIbHOCTD B
npohecCuoHATbH
oii cepe,
UCIIOJIb30BATh
3HAHUS 110
MPaBOBOM 1
(duHaHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaIUAX

JIM4HOCTHBIE pE3yJbTaThl JODKHBI OTpPaXkaThb B
YaCTH: IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMSL:

- c(hopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
TUYECKOTO OBEJCHMUS;

- CIIOCOOHOCTHb  OLIEHMBAaTb  CUTYallUI0 U
IPUHUMATh OCO3HAHHbIE PELICHUS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;
- OCO3HaHUE JIMYHOIO BKJI3Ja B IOCTPOCHHE
YCTOWYMBOTO OYIyIIIETo;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTEIISIM
U (WIM) IPYyruM WICHAM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOIO MPHUHATHUS LIEHHOCTEH
CEeMEHHOW JKU3HU B COOTBETCTBUU C TPATUIHSIMU
HaponoB Poccuu;
MeranpeameTHble
OTpaXkaTh:
OBnazeHne YHUBEPCAIBHBIMUA  PETYJIATHBHBIMU
JEUCTBUSAMMU:

a) CaMOOpTaHU3aIHS:

- CaMOCTOSITEIILHO OCYILECTBIATh
[103HABATENIbHYIO NeSITETTbHOCTD, BBISIBIISITh
pooIeMBl, CTaBUTh u ¢dbopmyIHMpoBaTh
coOCTBeHHBIE  3aJaud B  00pa3oBaTEILHOM
NESITeNbHOCTM W JKU3HEHHBIX  CHUTYalUsX;
CaMOCTOSITENIbHO ~ COCTaBIIATh  IUIAaH  pEIICHUS
npoOJeMbl € Y4eTOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEH W MPEANOYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
croco0CcTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO

pe3ynbTaThl JIOJKHBI

- BJIaJICHUE METOJaMM JI0Ka3aTelIbCTB, AITOPUTMAMH PEIICHHS 3a/1a4;
yMeHue (popMysInpoBaTh ONpPEAEICHUs, AKCUOMBI M TEOPEMBI, IPUMeE-
HATh WX, IPOBOJUTH JOKA3aTEIbHBIE PACCYXKIEHUS B XOJ€ PELICHHS
3ajay;

- YMEHHE ONEepUpPOBATh MOHATHAMHU: (PYHKIUS, HENpepbiBHAS (DYHK-
s, IPOM3BO/IHAS, 1EPBOOOPA3HAs, ONIPEICIIEHHbIN HHTETrpall; yMEHHE
HAXOJUTh TPOU3BOJHBIE JIEMEHTAPHBIX (YHKIWH, HCIIONB3YS CIIpa-
BOUHBIE MaTepUabl; UCCIEN0BAaTh B MPOCTEHIIMX Claydasx (pyHKIUH
Ha MOHOTOHHOCTH, HAXOJWTHh HAWOOJBIINE ¥ HAMMEHBIIHNE 3HAUYCHUS
GbyHKUUH; CTPOUTH TpadUKK MHOTOYJICHOB C HUCIOJIb30BaHMEM allla-
para MaTeMaTHYeCKOro aHAIW3a; MPUMEHSATh MPOU3BOJHYIO TPU pe-
IIEHUH 3a]a4 Ha JIBUKEHUE; pelllaTh IPAKTUKO-OPHUEHTUPOBAHHbIE 3a-
Jlauyu Ha HAuOOJIbIINE W HAMMEHBIINE 3HAYCHUS, Ha HaXOXKICHUE Y-
TH, CKOPOCTH U YCKOPEHHUSI

- YMEHHE OIEpPUPOBAThH MOHATUSAMU: PallMOHATbHAS (YHKIUS, TTOKa3a-
TesbHas (YHKIMS, cTerneHHas QyHKIMs, JorapudmMudeckas QyHKIus,
TpUrOHOMETpHUUeckue (pyHKIUHU, oOpaTHbIE (YHKIMH; YMEHUE CTpO-
UTh I'padUKu U3YYEHHBIX (DYHKIMH, UCTIOIB30BaTh rpaduKu MpH U3Yy-
YeHWU TPOILIECCOB M 3aBUCHMOCTEH, NMPH PEIICHUH 3a7ad U3 JIPYTuX
y4eOHBIX MPEIMETOB U 33/1a4 U3 pealIbHOM >KU3HU; BBIpaXaTh GopMy-
JIAMH 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

- YMEHHUE pellaTh TEeKCTOBBIE 33aJjaul Pa3HbIX THIIOB (B TOM YHCIE Ha
MPOIICHTHI, IOJIM M YaCTH, Ha JBW)KEHUE, pPadOTy, CTOMMOCTh TOBapOB
U YCIIyT, HAJIOTH, 33J]a4i U3 00JIacTH yNpaBlIeHUs JUYHBIMU U CeMei-
HBIMU (PUHAHCAMH ); COCTABIIATH BBIPAKEHHUS, YpaBHEHHsI, HEPAaBEHCTBA
U MX CHCTEMBI IO YCJIOBHIO 3aJau, UCCIE0BATh MOJIYYEHHOE pelle-
HUE U OLIEHUBATh MPABIONOI00HOCTh PE3yJIbTaTOB;

- YMEHHE ONEepUpOBaTh MOHATUSAMU: CpeAHEe apu(pMeTHIecKoe, MeIu-
aHa, HamOoJbplllee W HaWMEHbIIee 3HAYCHUs, pa3Max, JWUCIEpPCHs,




HIMPOKOHM 3PYIULUM B Pa3HbIX 00JACTIX 3HaHUM,
MIOCTOSIHHO TIOBBIIIATh CBOI 00pa3zoBaTelIbHBINA U
KYJIbTYPHBIN YPOBCHb;
0) CAMOKOHTPOJIb:
UCIOJIb30BaTh NMPHEMbl PedIEKCHH A OLEHKU
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;
- yMETb OLICHHUBATH PHCKM U CBOEBPEMEHHO
IIPUHUMATD PELLIEHUS 110 UX CHUKEHHUIO;
B) SMOILIMOHAJIbHBIA MHTEJUIEKT, MPEANoJIaratoui
c(hOpMHUPOBAHHOCTH:
BHYTpPEHHEN MOTHBALWH, BKJIIOUAIOLIEH
CTPEMJICHHE K JIOCTHMIKCHUIO LEIU MU YCIEXy,
ONITHUMH3M, VMHUIIMATUBHOCTD, YMEHHE
JEHCTBOBATh, UCXOs U3 CBOMX BO3MOKHOCTEN;
- HMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh OHUMATh
SMOLMOHAIBHOE COCTOSIHUE IPYI'MX, YYUTHIBATH
€ro0 IpU  OCYUIECTBJIEHUM  KOMMYHUKAIIWUH,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;
- COI[MAJIbHBIX HaBBIKOB, BKIIOYAIOIUX CIIOCOOHOCTb
BBICTpPAaUBaTh OTHOLIEHUS C JAPYTUMHU JIIOJIbBMH,
3a00TUTBCS, TMPOSBIATH MHTEPEC U  pa3periaTh
KOH()JIMKTBI

CTaHJAPTHOE OTKJIOHEHHE YMCIOBOIO HabOpa; yMEHHE U3BJIEKaTh, UH-
TEpIPETUPOBaTh MH(POPMALIMIO, MPEJICTABICHHYI0 B Ta0nuIax, Ha
auarpaMmax, rpadukax, OTpakarollyl0 CBOWCTBAa peajbHBIX HpPOLEC-
COB W SIBJIGHUH; MPEICTaBIATh MH(OOPMAIMIO C TIOMOIIBIO TAOIHUI U
JuarpamMM; HCCJIEIOBaTh CTaTUCTHUYECKHE JAHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TpapUUeCKIX METOIO0B M AJIEKTPOHHBIX CPEJCTB;

- YMEHHE OIEpPUpPOBATh MOHATUSAMU: CIY4YalHBIA ONBIT U CIy4aiHOe
COOBITHE, BEPOSITHOCTD CIIy4aiHOTO COOBITHSI, YMEHUE BBHIUYUCIATH Be-
POSATHOCTh C HCHOJb30BaHUEM TI'paUUeCKUX METOJOB; IPUMEHSAThH
(GOpMyJIbl CIIOKEHHUSI M YMHOXKEHMsI BEPOSTHOCTEW, KOMOMHATOPHBIE
GbaxThl 1 GOPMYIIBI IPU PEIICHUH 33]a4; OLEHUBATh BEPOSATHOCTHU pe-
QIBHBIX COOBITHH; 3HAKOMCTBO CO CITY4allHBIMU BEITMYMHAMH;, YMEHHE
IPUBOAUTE NPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBLIMX YUCET B MPUPOJI-
HBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMEHHE BBIOMpaTh MOAXOIAIIMNA HM3YYEHHBIH METOJ AJIS PELICHMS
3aJ]aud, pacro3HaBaTh MaTeMaTH4ecKue (aKThl M MaTeMaTHYECKHUE
MOJIEJIN B NMPUPOJIHBIX M OOILECTBEHHBIX SBJICHUSAX, B UICKYCCTBE; yMe-
HUE NPUBOJUTH MPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON U
MHUPOBOM MaTe€MaTU4ECKON HAyKU

OK 04
OddexTuBHO
B3aMMOJICHICTBOB
aTh U paboTaTh B
KOJUIEKTHUBE U
KOMaHie

JIM4HOCTHEIE pe3yibTaTbl NOJIKHBI OTpPAXKaThb B
YaCTHU: HCHHOCTU HAYYHOI'O IMO3HAHUSA: OCO3HAHUC
IOCHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTDH
OCYHICCTBJIATEL NPOCKTHYIO U UCCIICA0OBATCILCKYTO
ACATCIIbHOCTD HHANBUAYAJIBHO U B I'PYIIIIC

MertanpeameTHbie pe3yNbTaThl JTOJIKHBI
OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU

KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasI IeATEITbHOCTb:

- TOHUMaTh M UCIOJb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ MHJIMBUyaJbHOU pabOThI;

- BJIQJICHHE METOJIaMU J0Ka3aTeNIbCTB, AITOPUTMaMH PELICHUs 3a/1a4;
yMeHHe (HopMyIHpOBaTh ONPEEICHUs, aKCHOMBI M TEOPEMBI, IIpUMe-
HATh MX, IPOBOJMTH JOKA3aTEIbHBIE PACCYXKIEHUS B XOJE PEIICHHUS
3ajad4;

- YMEHHE ONepUpOoBaTh NOHATUSAMU: CpeAHee apudmMeTniecKoe, Meu-
aHa, HauOonblllee W HAUMEHbIIEe 3HAYEHUs, pa3Max, IUCIEepCHUs,
CTaHJApTHOE OTKJIOHEHHE YMCIOBOr0 HabOpa; yMeHHE U3BJIeKaTh, UH-
TepHpeTupoBaTh HHQOpPMAINIO, MPEICTaBICHHYI0 B TaOiuiax, Ha
quarpaMmax, rpadukax, OTpaskarollyl0 CBOMCTBa peajbHBIX HpOIec-
COB U SBJIEHUH; MPEICTABIATh WH(OPMALIMIO C MOMOUIbIO TaOIUI] U
JuarpamMM; HCCJIEN0BaTh CTaTUCTHUYECKHE AAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM I'pa)UyeCKUX METO/IOB U DJIEKTPOHHBIX CPEJICTB;
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- NPUHUMATh L€ COBMECTHOM JIeSATEIbHOCTH,

OpPraHMU30BBIBATh U KOOPAMHUPOBATH JAEUCTBUSA 1O

ee JOCTHKEHMIO: COCTaBIATh IUIaH JeWCTBUA,

pacmpenenarb  pojii  C  YYETOM  MHEHUU

YYaCTHUKOB OOCYX/aTh PE3yJIbTaThl COBMECTHOMN

paboTsI;

- KOOPJIMHHMPOBATh U BBIIOJHATE paboTy B

YCIOBUSAX peaJIbHOTO, BUPTYaJIbHOTO U

KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

- OCYIIECTBJISAITh TO3UTUBHOE CTPATETMUYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAUsSX, MPOSBIATH

TBOPYECTBO u BOOOpakeHue, OBbITh

MHUIMATUBHBIM.

OBiazneHue YHHUBEPCAIBHBIMU PETYISTUBHBIMU

NEUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOAEH:

- NpPUHMMATh MOTUBBl U apPryMEHTHl JAPYIHX

JIIOJIEH pU aHalIu3€ PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO JIPYIHX JIOACH

Ha OIINOKH;
pa3BHUBaTh

CHOCOOHOCThP  OHUMATh

C IMO3UIUHA APpYyroro 4€jI0BCKa

MUD

- YMEHHE ONEPUpPOBATh MOHATUSAMU: CIYYalHBIA ONBIT U CIy4aiHOe
COOBITHE, BEPOSITHOCTH CIIY4aifHOTO COOBITHSI, YMEHUE BBHIUYUCIATH Be-
POSATHOCTh C HCHOJb30BaHUEM TIpaUUYeCKUX METOJOB; IPUMEHSAThH
(bopMyIBI CIOKEHUS U YMHOXKEHHs BEPOSITHOCTEH, KOMOWHATOPHBIE
GbakThl 1 (GOPMYIBI IPU PELICHUH 3a]1a4; OLEHUBATh BEPOSITHOCTHU pe-
QIBHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU BEITMUYMHAMH;, YMEHHUE
IPUBOAUTH NPUMEPHI IPOSIBICHUS 3aKOHA OOJIBLIMX YUCEN B NMPUPOJI-
HBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMEHME BBIOMpaTh MOAXOIANIMHA HM3YYEHHBIH METOJ AJIS PELICHMS
3aJaud, PacloO3HAaBaTh MaTeMaTH4ecKue (PaKTbl M MaTeMaTHYECKHUE
MOJIEJIU B MPUPOJIHBIX M OOIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE; yMe-
HUE NPUBOJUTH MPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON U
MHUPOBOW MaTEMAaTUYECKON HAYKH

OK 05
OcyiecTBISITh
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHKAITHIO
Ha
rOCy/IapCTBEHHO
M SI3BIKE
Poccuiickoit
®denepanui C
y4eToM
0COOEHHOCTEH

JInyHOCTHBIE pPE3yNbTaThl JIOJKHBI OTPaXKaTh B
YaCcTH: SCTETUYECKOrO BOCIIUTAHUS:

- DJCTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAS
ACTETUKY OBITa, HAYYHOTO W TEXHUYECKOTO
TBOPUECTBA, CIOPTA, TPyAa U OOIIECTBEHHBIX
OTHOIIICHHH;

- CMOCOOHOCTh BOCIPUHUMATH Pa3INYHbBIC BHIBI
HCKYCCTBa, TPAJAWIIMM U TBOPUYECTBO CBOETO U
JIpYrUX HapoJIOB, OUIYIIAaTh 3MOLMOHAIBLHOE
BO3JIEHCTBUE UCKYCCTBA;

- YOeKJIEHHOCTh B 3HAYUMOCTU JUISI TUYHOCTH U
oOmecTBa OTEYECTBEHHOIO n MHPOBOTO

- BJIQJICHHE METOJIaMU J0Ka3aTeNIbCTB, AITOPUTMaMH PELICHUs 3a/1a4;
yMeHHe (HopMyIHpOBaTh ONPEEICHUs, aKCHOMBI M TEOPEMBI, IIpUMe-
HATHb UX, IMPOBOIUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOJIE PELICHUs
3ajad4;

- YMEHHME penlarh TEKCTOBBIE 3a/1aud Pa3HbIX THUIIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, 0JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTh TOBapOB
U YCIIyT, HAJIOTH, 33J]a4i U3 00JIacTH yNpaBlIeHUs JUYHBIMU U CeMei-
HBIMH (PIHAHCAaMU); COCTaBJIATh BBIPAXKEHUS, YPAaBHEHNUS, HEPABEHCTBA
U UX CHUCTEMBI 10 YCJIIOBMIO 3aJa4d, UCCIEAOBATh IOJy4EHHOE pellle-
HUE U OLIEHUBATh MPaBIONOA00HOCTh PE3YyIbTATOB;

- YMEHHE ONEpPUPOBaTh MOHATUSAMU: CIY4YalHBIN ONBIT U CIydaiiHOe
coObITHE, BEPOSTHOCTh CIYYalHOrO COOBITHS;, YMEHHE BBIUUCISATH Be-
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COIIMAJIBHOT'O 1

UCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPATUIUI U

POATHOCTE C HCIIOJIB30BAHHEM Fpa(bI/I‘IeCKI/IX MCTOHOB; IPUMCHATH

KYJIBTYPHOTO HapOJHOI0 TBOpPYECTBA (bopMyIBI CIOKEHUS U YMHOXKEHHs BEPOSITHOCTEH, KOMOWHATOPHBIE
KOHTEKCTa MeranpeameTHble pe3ynbTaThl JIOJIKHBI dakThl U GOpMYJIBI IPU PEUICHUH 33]a4; OLICHUBATh BEPOSTHOCTHU pe-
OTpaXkaTh: QIBHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU BEITMUYMHAMH;, YMEHHUE
OBnanenue YHUBEPCAIbHBIMU MPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YKCEN B MPUPOI-
KOMMYHHMKATUBHBIMU JIEHCTBUSAMMU: HBIX U OOIIECTBEHHBIX SBJICHUSX;
a) oOlIeHue: - OCYIIECTBIATh KOMMYHUKAIIUU BO - YMEHHE BBIOMpATh MOAXOMASIINN W3YYEHHBIH METOJN ISl pelieHUus
BceXx cepax KU3HU; 3aJjauu, Pacro3HaBaTh MaTeMaTH4ecKue (PakThl M MaTeMaTHYECKHUe
- pacmo3HaBaThb  HeBepOalbHBIE  CpElCTBa MOJIeJIN B MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE; yMe-
OOIIeHUsl, TIOHUMATh 3HAYCHHE COIMAJIbHBIX HUE NPUBOJUTH MPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON U
3HAKOB, pacno3HaBaTh MPEANOCHUIKU MHPOBOI MaTeMaTUYECKON HAyKu
KOH(IMKTHBIX CUTYaIlil U CMSTYaTh KOH(JINKTHI;
- pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY
3pEHHUsI C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB
OK 06 JInyHOCTHBIE pPE3yNbTaThl JIOJKHBI OTPAXKaTh B - BJIAJICHUE METOJaMH JOKa3aTesbCTB, AITOPUTMAMU PELICHUS 3a]1ay;
[IposiBnsATh YacTH: yMeHue (popMyIupoBaTh ONpEACIeHHs, aKCHOMBI M TEOPEMBI, ITPHMeE-
TPaKJaHCKO- - TPaXJaHCKOTO  BOCIUTAHMS:  IPHUHATHE HATHh WX, IPOBOJUTH J0KA3aTEIbHbIE PACCYKJECHUSI B XOJIE pPELICHUs
NaTPUOTHUYECKYIO | TpPagULMOHHBIX HallMOHAJIbHBIX, 3az1ady;
MIO3HULIHIO, 00111€4eTI0BEYECKIX T'YMAaHUCTUYECKUX u - YMEHHUE pelIaTh TeKCTOBBIE 33a7jaud Pa3HbIX THIIOB (B TOM YHCIE Ha
JIEMOHCTPHUPOBAT JEMOKPATUYECKUX [IEHHOCTEW; MIPOLIEHTHI, JI0JIM U YacTH, Ha JIBI)KEHUE, paboTy, CTOUMOCTh TOBapOB
b OCO3HAHHOE -IaTPUOTUYECKOIO0 BOCIIUTAHUSA: LIEHHOCTHOE U yCIIyT, HAJIOTH, 33Ja4i U3 00JacTH yNpaBJIeHUS JTUUYHBIMU U CeMei-
MIOBEJICHUE Ha OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HBIMH (PMIHAHCAaMU); COCTaBJIATh BBIPAXKECHUS, YPAaBHEHHUS, HEPABEHCTBA
OCHOBE HCTOPUYECKOMY H  NPUPOAHOMY  HACIEAMIO, U UX CUCTEMBI [0 YCJIIOBHIO 3a/a4d, UCCIEA0BATH MOJYYEHHOE pellle-
TpaJULNOHHBIX MaMATHUKaM, TpaauuusaM HaponoB Poccum, HUE U OLIEHUBATh MPaBIONOA00HOCTh PE3YyIbTATOB;
POCCUMCKUX NoCTWKeHHsM Poccun B Hayke, HCKYCCTBE, - YMEHHE ONEepUpOBaTh NOHATUSAMU: CpeAHEe apuPpMeTHIECKOoe, Meu-
JyXOBHO- CHOPTE, TEXHOJIOTUSIX U TPYAE; aHa, HauOonblllee W HaUMEHbIIEe 3HAYEHHs, pa3Max, IUCIEpCHUs,
HPABCTBEHHBIX MeranpenmeTHbie pe3yJIbTaThI JOJKHBI CTaHJApTHOE OTKJIOHEHHE YMCIOBOr0 Habopa; yMeHHe U3BJIeKaTh, UH-
LIEHHOCTEN, B OTpaXkaTh: OBnanenue YHUBEPCAIbHBIMHU TepHpeTUpoBaTh HH(OpPMAILIMIO, TPEICTABICHHYIO B TaOiuIax, Ha

TOM YHCIIE C
y4eTOM
rapMOHU3AIUH
Me)KHAIIMOHAJIbH
BIX U
MEKPETUTHO3HBI

PETYJIATUBHBIMU IEHCTBUAMU:
B) HYMOLIMOHAJIbHBIN UHTEJUIEKT, MPEANoIaratonifi

c(OPMHPOBAHHOCTH:!

--CaMOCO3HAHHMsI, BKJIIOYAIOUIETO  CIIOCOOHOCTH
[IOHUMATh CBO€ DSMOLMOHAIBHOE COCTOSHUE,
BUJIETh HANpaBJIEHUS Pa3BUTUS COOCTBEHHOM

quarpaMmax, rpadukax, OTpaskarollyl0 CBOMCTBa peajbHBIX HpoOIec-
COB U SBJICHUH; MPEICTABIATh MH(OPMALMIO C MOMOUIbI0 TaOIUI] U
JuarpaMM; MCCIENOBaTh CTAaTUCTUYECKUE NAaHHBIC, B TOM YHCIE C
IPUMEHEHHEM I'paUUeCKUX METO/IOB U 3JIEKTPOHHBIX CPECTB;

- YMEHHE OIEpUPOBATH IOHATUAMU: CIy4alHBIA ONBIT U CIydallHOE
coObITHE, BEPOSTHOCTh CIYYalHOro COOBITHSI, YMEHHE BBHIYUCISTh Be-
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X OTHOIICHUH,
MPUMEHSATD
CTaHIAPThHI
AHTUKOPPYILHOH
HOT'O IIOBEACHUS

AMOITMOHAIBHOU c(ephl, ObITh YBEpEHHBIM B ce0e€;

- CaMOpPETYJIUPOBAHUS, BKJIIOYAFOIIETO
CaMOKOHTPOJIb, YMCHHE PUHUMATH
OTBETCTBEHHOCTH 3a CBOE IOBEJICHUE,
CIIOCOOHOCTh QJIAIITUPOBATHCS K 3MOIMOHAIBLHBIM
U3MECHECHUSM W TPOSBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

- BHYTPCHHEH  MOTHBAIlMW,  BKIIOYAIOIICH
CTpEMJICHHE K JOCTHIXKCHHIO IIEJIM H YCIeXy,
OIITUMHU3M, MHUIIAATUBHOCTD, YMCHHE

J€MCTBOBATh, UCXOAS U3 CBOUX BO3MOXKHOCTEH;

- HMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOLIMOHAJIIBHOE COCTOSIHME [PYI'MX, YYUTBIBATH
€ro IpU  OCYUIECTBIEHUHM KOMMYHHUKAIUH,
CIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIBHBIX  HaBBIKOB, BKJIFOYAIOLIUX
CIOCOOHOCTh ~ BBICTpAauUBaTb  OTHOIIEHUS  C
IPYTUMH  JIIONBMH,  3a00TUTBCS,  TMPOSBIATH
MHTEpEC U pa3pemaTh KOH(IUKTHI

POSATHOCTh C HCIOJb30BaHUEM TI'paUUEeCKUX METOJOB; IPUMEHSAThH
(bopMyIBI CIOKEHUS U YMHOXKEHHs BEPOSITHOCTEH, KOMOWHATOPHBIE
GbaxThl ¥ (HOPMYIBI IPU PELICHUH 33]a4; OLEHUBATh BEPOSATHOCTHU pe-
QIBHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMU BEJTMUMHAMH;, YMEHUE
IPUBOAUTH NPUMEPHI IPOSIBICHUS 3aKOHA OOJIBLIMX YUCEN B MPUPOJI-
HBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMEHME BBIOMpaTh MOAXOIAIIMHA HM3YYEHHBIH METOJ AJIS PELICHMS
3aJjauu, Pacro3HaBaTh MaTeMaTH4ecKue (PakThl M MaTeMaTHYECKHUe
MOJIEJIN B NPUPOJIHBIX M OOIECTBEHHBIX SBJIEHUSAX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH MPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON U
MHUPOBOW MaTEMAaTUYECKON HAYKH

OK 07
CopelicTBOBaTH
COXPAHCHHIO
OKpY’KaIOILIEeH
Cpeibl,
pecypcocoepexe
HUIO, TIPUMECHSTH
3HaHUS 00
U3MCHCHUN
KJIMMaTa,
TPUHIUITHL
OepexKIINBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIENCTBOBATE B

JIM4HOCTHBIE pE3YyJbTaThl JODKHBI OTpPaXkaThb B
YaCcTH: SKOJIOTMYECKOr0 BOCIIUTAHHUS:

- AKTUBHOE HENPUATHE ACHUCTBUN, MPUHOCAIIUX
BpeJl OKPYXKaIOLLEH Cpee;

- yYMEHHE MPOTHO3UPOBATH HEOIArOMPHUATHBIE
9KOJIOTMYECKHE TIOCIEACTBUS MPEANPUHUMACMBIX
JNENCTBHM, MPEAOTBPALLATh UX;

- paciiipeHue OIIbITa
9KOJIOTMUYECKOM HaNpaBIeHHOCTH;
MertanpeameTHbie pe3yJIbTaThI JIOJIKHBI
OTpaXkaTh: OBnanenue YHHUBEpCATbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU JACHCTBUSIMMU:

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

- pa3pabarelBaTh IUIAH pELICHUS NpoOJIeMbl ¢
Y4eTOM aHajn3a HMMEIOIIHUXCS MaTepHalIbHbIX M

ACATCIIBHOCTH

- BJIAJICHHE METOJAMH JOKa3aTeNbCTB, AITOPUTMAMHU PELICHUS 3a]1a4;
yMeHue (GpopMyIupoBaTh ONpeAeIeHNs, aKCHOMbI U TEOPEMBI, TPUMeE-
HATHh WX, IPOBOJUTH JOKAa3aTEIbHBIE PACCYKICHHUS B XOJE PEIICHUS
3ajad4;

- YMEHHUE ONepUpOBaTh MOHATUSAMU: (QYHKIHS, HENpepbiBHAs (DyHK-
s, TPOM3BO/IHAS, TEPBOOOPA3HAs, ONpEIeIEHHBIN HHTETpall; yMEHHE
HaXOJUTh MPOM3BOAHBIE AJIEMEHTAPHBIX (YHKIMHA, HUCIOJIB3YS CIIpa-
BOUHBIE MaTepUabl; UCCIENOBATh B MPOCTEHIINX ClIydasx (QyHKIHH
HAa MOHOTOHHOCTb, HaXOJUTh HAaWOOJbIINE U HAUMEHbIINE 3HAUCHUS
GbyHKUIUH; CTPOUTH TpaUKH MHOTOYJICHOB C HMCIOJIb30BaHMEM arlma-
paTa MaTeMaTH4YeCKOro AHAJIN3a; NMPUMEHATH IPOU3BOJIHYIO MPU pe-
LIEHUH 3aJa4 Ha JBM)KCHME; PellaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 3a-
Jlaud Ha HauOOoJbIlIMe U HAaUMEHbIINE 3HAYEHUs, Ha HaXOXACHUE IYy-
TH, CKOPOCTH U YCKOPEHUS

- YMEHHE ONEepUPOBaATh MOHATHAMU: palloHaibHasi QYyHKIUS, TOKa3a-
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Ype3BbIYANHBIX
CUTYaIUSIX

HeMaTepuaIbHBIX PECypPCOB;

- OCYUICCTBISITh  IICTICHANPABICHHBIA  IOUCK
IepeHoca CpeacTB U CIOCOOOB JIEHCTBUSA B
npodecCHoHABHYIO CPeNy;

- YMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEIEATEIIPHOCTH;
OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBHSIMH:

0) COBMECTHasI 1eATECIbHOCTD:

- MpeaJiaratb HOBBIC MPOCKTHI, OLICHUBATH UICH C
MO3UIIUU HOBU3HBI, OpPUTHHAIILHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OBnaneHue YHUBEPCAIBHBIMU PETYISTUBHBIMU
JIEACTBUSAMMU:

0) CaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHTYyalHsIM, BHOCHTH
KOPPEKTUBBl B  JIEATEIbHOCTb,  OIICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM

TenbHas QyHKIMS, cTeleHHast pyHKIus, Jorapudmudeckas ¢yHKINS,
TpUTrOHOMEeTpHUecKne (PyHKIMU, oOpaTHbIE (YHKIIUH; YMEHUE CTpO-
UTh TpapUKy U3y4EeHHBIX (YHKIIHM, UCTIOIb30BaTh rpapuKu Npu U3Yy-
YEHUU IIPOLIECCOB U 3aBUCUMOCTEH, NPU PELICHUM 3a1a4 U3 APYTHX
yueOHBIX MPEAMETOB U 3a7au U3 peaIbHOM KU3HU; BhIpaXXaTb GopMy-
JJaMH 3aBUCUMOCTH MEXIY BEIIMUMHAMU;

- YMEHHE peliath TeKCTOBbIC 33/1a4d Pa3HbIX THUIIOB (B TOM YHCIIE Ha
IPOICHTHI, I0JIM M YaCTH, HA JBHKEHHUE, PabOTy, CTOMMOCTh TOBApOB
U YCIIYT, HaJIOTH, 3aJa4d U3 00JIaCTH YHpaBlIEeHUS JINYHBIMU U CEMEH-
HBIMU (DMHAHCAMM ); COCTABIISATH BBIPAKECHUS, ypaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI MO YCJIOBHIO 33/1a4, UCCIEAOBAaTh MOJYyYEHHOE pellle-
HUE U OLIEHUBATh PABJONOA00HOCTh PE3YIbTATOB;

- YMEHHE BBIOMpATh MOAXOMASIIMN W3YYEHHBIH METOJN ISl pelIeHUs
3aJ]aud, pacro3HaBaTh MaTeMaTH4ecKue (aKThl M MaTeMaTHYECKHUE
MOJIeJIM B MIPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; yMe-
HUE NPUBOJUTH NPUMEPBHI MATEMATUYECKUX OTKPBITUHA POCCUHCKON H
MHUPOBOUW MaTEMAaTUYECKON HAYKH
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2. CTPYKTYPA U COJAEPKAHUE OBINEOBPA30OBATEJIBHOI'O YYHEBHOI'O

MNPEJIMETA
2.1. O0beM y4eOHOro npeaMera M BUJbl Y4eOHOH padoThbl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peMeTa 336
B T.Y.

OcHOBHOE co/iepkaHue 241
BT. Y.

TEOPETUYECKOE 00YUECHNE 192
MIPAKTUYECKUE 3aHATUS 47
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE 7
NPHUKJIATHOT0 MO1YJIA)

BT. Y.

TEOPETUIECKOE O0yUeHUE 19
PAKTUYECKHUE 3aHSTHS 52
Koncyabranumn 18
IIpome:xkyTouHas arrecranus B ¢popme 1u(ppepeHIHPOBAHHOIO 5
3a4yéra

IIpome:xyTouHasi arrecTanus B opme IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOr0 MpeaMeTa

HaumenoBanue Coaep:xaHue yueOHOro MaTepuaa (0CHOBHOE U NMPodecCHoHAIBLHO- OBLeM 9ACOB ®opmupyemble
pa3iesioB U TeM OPUEHTHPOBAHHOE) KOMIIeTEeHI[UH
1 2 3 4

OcHoBHOE coJiep>KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMAaTHKH OCHOBHOM IIKOJIbI 20 OK 01
Tema 1.1. Leanb Copepxanne yaeOHOT0 MaTepuana OK 02
¥ 321244 MATeMATHKH | ba3oBble 3HaHUS M YMEHUS 110 MaTeMaTHKe B POPECCUOHATILHON H B 5 OK 03
NPH OCBOEHHH [MOBCEIHEBHOMN NEATEILHOCTH OK 04
CHeHHATbHOCTH KomOuHnpoBanHoe 3aHATHE OK 05
Tema 1.2. Yncaa Coneprxkanne yueOHOro Marepuaia OK 06
U BBIYHCJIEHUSI. JleiicTBHsI HaJl TOJIOKUTENBHBIMHU U OTPULIATEIIbHBIMU YUCIIAMU, OK 07
BobipaskeHusi OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0sMU. J[eHiCTBUS CO CTENEHIMU, 2
U npeodpa3oBaHus (hOpMyIIbI COKpPAIIEHHOTO YMHOXKEHHUS

Komb6unupoBanHoe 3ansrue
Tema 1.3. 'eometrpus |IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (Colpep:KaHne
HA MJIOCKOCTH NPUKJIATHOTO MOIYJIA)

Ilpaxkmuueckue 3anamusn 2

Ilpakmuueckoe 3auamue Ne 1. Buowvl niockux gueyp u ux niowjaos.

IIpaxmuxo-opuenmupogantvle 3a0auu 6 Kypce 2eomempuu Ha nI0CKOCMU
Tema 1.4. Coneprxanne yueOHOT0 MaTepuasia
IIpoueHTHBIE [Tponopuuu. ITpocTeie TpOIEHTHI, pa3Hble CIIOCOOBI UX BBIUMCICHHUS. 5
BbIYUCJIEHUS Crno>xHbI€ MTPOLIEHTHI

Komb6unnpoBanHoe 3aHsTHe

Ilpakmuueckue 3anamus 2

IIpakmuyeckoe 3anamue Ne 2. 3a0avu na nponopyuu u npoyeHmul
Tema 1.5. YpaBuennsi |Conepkanue yueOHOro maTepuania
1 HepaBeHCTBa Ilpakmuueckue 3anamusn 5

Ilpakmuueckoe 3auamue Ne 3. Jlunetinvle, keaopamuule, OpoOHO-
JIUHeliHble YPABHeHUsl U HepaseHCmed




16

Tema 1.6. CucremMsbl
yYPaBHEHUi

Conepxkanue y4eOHOro MaTepHuania

CriocoObl penieHus CUCTEM JIMHEHHBIX ypaBHeHHH. [loHaTHS: MaTpHIia

M HEPABEHCTB 2x2 u 3x3, onpenenuresb MaTpuilsl. Meton I'aycca. Cucrembl 6
HEJIMHEHHBIX YpaBHEHUN. CUCTEMbl HEPABEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7. Bxoanoii Copep:xanue yueOHOro MaTepuana
KOHTPOJIb Brruucnienus u npeodpasoBanusi. YpaBHEHUS M HEpaBEHCTBa. | eomeTpus 9
Ha IJIOCKOCTH
[IpoBepounas pabota
Paznen 2. KommiiekcHble Yyncia 8 OK 01
Tema 2.1. Coneprxkanue yueOHOro MaTepuasia OK 02
KommnuexkcHsble ynciaa |[lonstue kommiekcHoro uncia. ConpsbkeHHbIE KOMITJIEKCHBIC YHCTA, OK 04
MOJYJIb U apTyMEHT KOMIUIEKCHOTro yrcna. dopma 3anucu KOMIIEKCHOTO 4 OK 07
yrcna (reoMeTpuieckasi, TPUrOHOMETpHYIecKast, anredpandeckas).
ApudmeTrnueckue AeHCTBHS ¢ KOMIUIEKCHBIMU YHCIaMU
Komb6unupoBanHoe 3ansrue
Tema 2.2. Coneprxanne yueOHOT0 MaTepuania
IIpumenenne BeInonHeHne pacyeToB ¢ IOMOIIBIO KOMIUIEKCHBIX YHCEN 2
KOMILJIEKCHBIX YHcesl |KoMOWHUPOBAaHHOE 3aHATHE
IIpodeccuonanbHO-0OpHeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)
Ilpakmuueckue 3anamusn 2
Ipaxmuueckoe 3anamue Ne 4. IIpumepsl ucnonb308anUss KOMNJIEKCHBIX
uucern
Pa3nes 3. [IpsiMble U IVIOCKOCTH B IPOCTPAHCTBE 16 OK 01
Tema 3.1. OcHoBHble |Copaeprkanue yueOHOTO MaTepraia OK 03
NOHATHS [Mpeamer crepeomerpun. OCHOBHBIC MOHATHS (TOUKA, psIMasi, OK 04
cTepeoMeTpHH. TUTIOCKOCTB, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 5 OK 07
PacnoJsioxenne [Nepecekarommecs, mapauieIbHBIE U CKPEITHBAOIINECS MPSIMBIE.
NPSIMBIX U [Tpu3HAK U CBOWCTBO CKPENIUBAIOIINXCS MPSIMBIX. OCHOBHBIE
MJIOCKOCTeM MIPOCTPAHCTBEHHBIC (PUTYPHI
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KoMOuHMpoOBaHHOE 3aHATHE

Tema 3.2.
IMapajuenbHOCTH
NPSIMbIX, PAMO
U II0CKOCTH,

Copepxanue yueOHOro MaTepuana

[TapannenwsHbie ipsiMast U ockocThb. Onpenenenue. [puznak. CoiicTBa
(c moxazatenbcTBOM). [lapannensubie mnockoctu. OnpeseneHue.
[Tpusnak. CBoiicTBa (¢ JOKa3aTeabCTBOM). TeTpasap u ero 3JIeMEHTHI.

IJIOCKOCTeEM [Tapannenenunen u ero snemMeHThl. CBONCTBA NPOTUBOMOJIOKHBIX TPaHE
U nuaroHanei napamienenunena. [locrpoenne ceuenuid. Pemenue 3amnau
KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3. Coneprxanue yueOHOro MaTepuaia

Hepnenguxkyasapuocr |Ilepnenaukynspaslie npsmele. [lapanienbHble npsmslie,

b NPAMBIX, IPAMOM
M IJIOCKOCTH,
IJIOCKOCTEeH

NEPIEHIUKYISIPHBIE K INIOCKOCTH. [IpU3HaK neprneHnKyaspHOCTH
NpAMON U TIOCKOCTH. JlokazaTenbcTBo. [lepnieHaAuKyssp U HaKIOHHAs.
[IepnenukynsapHsle II0CKOCTH. [IpU3HaK nepneH uKyIsIpHOCTH
mIockocTen. JlokasarenbeTBo. PaccTosiHUs B IPOCTPAHCTBE

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 3.4. Teopema
0 Tpex

Copep:xanue yueOHOro MaTepuana

TeopeMa 0 TpEX MNEPICHAUKYJIApaXxX. I[OKa?»aTeJ'IBCTBO

NepneHAuKYyJIsipax KomOunupoBaHHoe 3aHATHE
IIpodeccuonanbHO-0OpHeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)
VYros Mexay IpsMOH U TUNIOCKOCTBIO. YTOJI MEKY TUIOCKOCTSIMH
KomOunupoBanHoe 3aHsTHE

Tema 3.5. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COleP:KaHMeE (Conep:KaHue

ITapaieabHble, NPHUKJIATHOT0 MOAYJISA)

nepneHauKyJIsipuble | Ilpakmuueckue 3anamus

npsiMble U MJI0CKOCTH
B MPOCTPAHCTBE

Ilpakmuueckoe 3anamue Ne 5. Akcuomvl cmepeomempuu.
llapannenvHocms npsAMbIX, NPAMOU U NIOCKOCMU, NIOCKOCMElU

Ilpakmuueckoe 3auamue Ne 6. [lepnenOuxyisspHoOCms npsAMbIX, NPAMOU U
NJIOCKOCMU, NIOCKOCMel

Tema 3.6. Pemienue
3agau. [Ipsimbie

IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COepKAHUE (CoAepKAHNE
NPHUKJIATHOTO0 MOLYJIs1)
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U IUI0OCKOCTH B
NPOCTPAHCTBE

Pemienue crepeoMeTpuyeCcKUX 3a7ad Ha B3aUMHOE PACIOJIOKEHHE
MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE

Komb6unupoBanHoe 3ansrue

Copepxanue yueOHOro MaTepuana

Pacnonoxenne MpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

CkpenuBaroniuecs npsimpie. [leprnenukynspHOCTb U apauIeIbHOCTh 2
MPSIMBIX U IJIOCKOCTEN. Pemenne 3anau
[TpoBepounas pabota
Pa3nen 4. KoopauHaTsl 4 BEKTOPbI 14 OK 02
Tema 4.1. JlexaptoBsl | ConepkaHue yueOHOro MaTepuana OK 03
KOOPIHHATBI JlekapTOBBI KOOPAMHATHI B IpocTpancTie. [IpocTeiinme 3anauu B OK 04
B IIPOCTPAHCTBe. KoopauHaTax. PacctosiHue Mexxay IByMs TOUKaMU, KOOPIUHATHI OK 07
Paccrosinne mexay CepeaHbI OTPE3Ka 2
ABYMSI TOYKaAMHU. Komb6unnpoBanHoe 3anstue
Koopaunartsi
cepelMHbI 0TPe3Ka
Tema 4.2. BekTopbl Copep:xanue yueOHOro MaTepuana
B IpocTpaHcTBe. Y104 | Bektops! B mpocTpancTBe. C10KeHNEe U BBIUNTaHUE BEKTOPOB.
MesK/1y BEKTOpPaMH. YMHOXeHue BekTopa Ha uncio. Kommianapasie BekTopbl. CKaiasipHOe
CkansipHoe MPOU3BEJICHUE BEKTOPOB. Pa3znokeHne BeKTopa 1o Tpem
NpOU3BeE/ICHUE HEKOMIUTaHapHBIM BeKTopaM. KoopauHaTel BEKTOpa, CKaIsipHOE 4
BEKTOPOB MIPOM3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, yrojl
MEXY NPSAMOH U IIIOCKOCTBIO, YTOJI MEX]y INIOCKOCTAMHU. Y paBHEHHE
IJI0CKOCTH. ['eoMeTpruecKkuii CMBICT ONpeneanTens 2x2
KomOunupoBanHoe 3aHsTHE
IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJepPKAHNE (COMEpPKAHUe
NPUKJIATHOTO MOIYJIs) 9
Perienue reoMeTpuiecKkux 3a/1a4 BEKTOPHBIM METOJOM
KomOunupoBanHoe 3aHATHE
Tema 4.3. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHue 4
[IpakTUKOOPHEHTH- | MPHUKJIATHOTO MOIYJIsl)
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POBaHHLIE 3ala4H
Ha KOOp}IHHaTHOﬁ
IJIOCKOCTH

Hpakmultecmte 3anamusn

Ilpakmuuecxoe 3auamue Ne 7. Koopounamuas niockocms. Boiuucnenue
paccmosHutl Ha niockocmu. Konuuecmeennvle pacuemoi

Ipakmuuecxoe 3auamue Ne 8. Koopounamuas niockocms. Boiuucnenue
niowadeti Ha niockocmu. Konuuecmeenmnvie pacuemot

Tema 4.4. Pemienue
3apa4d. Koopaunarel
U BEKTOPBI

Copep:xanue yueOHOro MaTepuana

JlexapToBbl KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPaHCTBE.
CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpPA HA YUCIIO.
Kommnanapueie BekTopbl. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Pa3noxxeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.

IIpocreiimume 3apaun B KoopauHaTax. KoopauHaTel BEKTOpa, pacCTOsSHUE 2
MEX/1y TOUKaMH, KOOPJIMHAThI CEPEIUHBI OTPE3Ka, CKAIIPHOE
IIPOM3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKAY BEKTOPAMHU, yToJl
MEX1y IPSAMOI U IJIOCKOCTBIO, YTOJl MEX]Y IJIOCKOCTAMU
Komb6unupoBanHoe 3anstue
Pa3nen 5. MHOTOrpaHHUKH M TeJia BpamieHust 38 OK 01
Tema 5.1. Bepmmnbl, |Conepkanue yueOHOro mMaTepuana OK 02
pedpa, rpanun ITonatue MHOrorpanHuka. Ero anemMeHTsl: BepLIMHbI, peOpa, TpaHH. 9 OK 03
MHOTOrPpAHHHUKA Huaronans. CedeHue. BpInykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKU OK 04
KomOunupoBanHoe 3aHsTHE OK 05
Tema 5.2. Ilpu3sma, IMpodeccnoHanbHO-OPUEHTUPOBAHHOE COJePKAHME (COMEPKAHUE OK 06
ee COCTABJISAIONINE, NPHUKJIATHOTO MOY.IsA) OK 07
ceueHus. [Ipsimas [Tonsitue npusmel. Ee ocHoBaHus 1 00KOBBIE TpaHU. BricoTa mpu3Mel. 2
U NIpaBUJIbHAasA [Ipsimas n HaknoHHasA npusma. [IpaBribHas npusma. Ee ceuenns
NPU3MbI KomOunupoBaHHoe 3aHsATHE
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
IMapanueaenunen, [MTapannenenumnen, cBoicTBa MPSIMOYTOJILHOTO Mapajuieenunena, Kyo. 9
Ky0. Ceuenne Kyoa, Ceuenue ky0Oa, nmapajienenumnena
napaJjJjieJjenuinena Komb6unmnpoBanHoe 3aHstue
Tema 5.4. Ilupamupna, |IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (Codep:KaHne 9

€e coCraBjadA0IIHC,

NPHUKJIATHOTO0 MOLYJIs1)
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ceyenue. IIpaBunbHas
nupamMmuaa.
YceueHHasi nmpamMuaa

HHpaMm{a u ee aseMeHThl. Ceuenne nrupaMubl. HpaBI/IJIBHaSI nupamMua.
VYceuennas nupamuia

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 5.5. BokoBas u
MOJIHASI IOBEPXHOCTh
NMPU3MbI, TAPAMH/IBI

Copepxanue yueOHOro MaTepuana

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTH IIPU3MBI, ITUPAMU/JIbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.6. Cummerpus
B KyOe,
napaJjienenunesie,
npusMe, NUpamMuje

Conepxkanue y4eOHOro MaTepHraia

CuMMeTpHst OTHOCUTENBHO TOUYKHU, IPAMOH, M1ockocTu. CumMmeTpus B
KyOe, napajuienenumesae, Npu3Me, IupaMmue

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.7. Ilpumepnl
CHMMeTpuii
B nmpogeccuu

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IepKaHUe (CoIepKaAHue
NPUKJIATHOTO MO1YJIsS)

Hpakmuqecmte 3aAHAmMUA

Ipakmuyeckoe sanamue Ne 9. Cummempus 6 npupooe, apxumexmype,
ovimy

Ilpakmuueckoe 3anamue Ne 10. Cummempus 6 mexHuke

Tema 5.8.
IIpaBuiabHbIe
MHOTOTPAHHUKH,
HUX CBOMCTBA

Coneprxanne yueOHOT0 MaTepuasia

Hpaxmuttecxue 3aHAmusA

Ilpaxmuueckoe 3ansmue Ne 1 1. [lonamue npasuibho2o MHO202PAHHUKA.
Ceolicmea npasuibHbIX MHO202PAHHUKOS

Tema 5.9. Huaunap,
€ro COCTaBJIfIIOLIME.
CeyeHue HUWIHHAPA

Copep:xanue yueOHOTO MaTepuana

Hunuuap u ero snemenTsl. CeyeHue NMIMHIPA (TapauielbHoe
OCHOBaHHIO U ocH). PazBepTka nunuuapa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.10. Konyec,
€ro cocrapJjsioume.
CeyeHue KoHyca.

IIpodeccuonanbHO-OpEHTHPOBAHHOE CO/leP:KaAHME (CO/lepiKaHue
NPHUKJIATHOTO MOLYJIs1)

Konyc u ero sanemenTsl. CeueHne koHyca (mapajyiebHOe OCHOBaHHUIO U
MPOXO/slIee Yepe3 BepIINHY), KOHHYecKue ceueHus. PazBepTka KoHyca

KomOunnpoBanHoe 3aHsATHE

Tema 5.11.
YceyeHHBIN KOHYC.

Copepxanne yueOHOTO MaTepuana

Yceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHrne ycedeHHOro
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CedeHue yce4eHHOI0
KOHYCa

KOHYyca

Komb6unupoBanHoe 3ansrue

Tema 5.12. lllap
U cepa, UX cevyeHu st

Copep:xanue yueOHOro MaTepuana

[ap u cdepa. Bzaumnaoe pacnonoxeHue chepsl U miockoctr. CeyeHue
mapa, chepbl

KoMOuHMpOBaHHOE 3aHATHE

IIpodeccnonabHO-OpHMEHTHPOBAHHOE CO/IePKaAHUE (COIepPKAHME
NPUKJIATHOTO MOTYJIsSA)

Vcnonp3oBanue MOHATHHN Iap U cdepa B MPAKTHKOOPUEHTUPOBAHHBIX
3a1a4ax

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.13. IlonsiTHe
00 o0BeMe TeJIa.
OTHomenne 00LeM0OB
MOJO0OHBIX TeJl

Copep:xanue yueOHOro MaTepuana

[Tonsatue 06 ooveme Tena. O6beM KyOa U PSIMOYTOJIBHOTO
napamenenunena. O6beM npusMel U HuIuHApa. OTHOIIEHHE 00BEMOB
NOJOOHBIX Tell. ['eoMeTpuYecKnii CMBICI ONIPEAETUTENs 3-TO MOpsIKa

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 5.14. O0beMbI
H IJ10IATH
MOBEPXHOCTEH TeJl

Coneprxanne yueOHOT0o MaTepuasia

O6bemMbl mupamMuabl U kKoHyca. O0bem mapa. [Tnomaau nosepxHocre
Ten

KomOunupoBanHoe 3aHsTHE

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COleP:KaHMeE (Conep:KaHue
NPHUKJIATHOT0 MOAYJISA)

Hcnonws3oBaHue MOHATUI n1upaMmuJia 1 KOHyC B
MPAaKTUKOOPUCHTUPOBAHHBIX 3aavdaXx

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.15. Coneprxanne yueOHOTO MaTeprasa

KomOunanuu Ilpakmuueckue 3anamusn

MHOTOrPaHHUKOB Ipakmuueckoe 3auamue Ne 12. Kombunayuu ceomempuveckux mei
U TeJl BpallleHusl

Tema 5.16. Coneprxanne yueOHOTO MaTepuasa

I'eomeTpuueckue Ilpakmuueckue 3anamus
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KOMOHHAIINH
HA MPAKTHKeE

Ipaxmuueckoe 3ansamue Ne 13. Hcnonv3zoeanue KomMoOuHayuti
MHO202PAHHUKOS U Mel 8PAWYeHUs 8 NPAKMUKOOPUEHMUPOBAHHBIX
3a0ayax

Tema 5.17. Penrenne

Copep:xanue yueOHOro MaTepuana

3aa4. OO6beMblI U IJIOLIAU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 9
MHororpanHuku [Tpoepounas padota
U TeJla BpalleHusl
Pa3zgesn 6. MHo:xecTBa. DjleMeHThI TeOPUHU Ipados 10 OK 01
Tema 6.1. Muo:xkecTBa | Coneprkanve yueOHOTO MaTepraia OK 04
[Tonsitue MuoxectBa. [loamuoxkecTBo. Oniepariu ¢ MHOKECTBaAMHU 2 OK 06
KoMOuHMpOBaHHOE 3aHATHE OK 07
Tema 6.2. Onepauun |I[IpodeccuoHATbHO-OPHEHTHPOBAHHOE COepKaHKe (CoAepKaHHe
¢ MHOKeCTBAMH NPUKJIATHOTO MOIYJIsA)
Ilpakmuueckue 3anamusn 2
Ipaxmuueckoe 3anamue Ne 14. Onepayuu ¢ mroscecmseamu. Pewenue
NPUKTIAOHBIX 3a0aY
Tema 6.3. I'padbi Copep:xanue yueOHOro MaTepuana
Ilpakmuueckue 3anamusn
Ilpakmuueckoe 3auamue Ne 15. I[lonamue epagpa. Cesasuviii epag, oepeso, 4
YUK 2pagh na naockocmu
Ilpakmuueckoe 3anamue Ne 16. [lpumenenue epaghos. Pewenue
NPUKIAOHBIX 3a0aY
Tema 6.4. Pemienne Coneprxanue yueOHOro MaTepuana
3aaa4. MHo:KecTBa, Onepanuu ¢ MHOXecTBaMH. OMUCaHUE pPealbHBIX CUTYallUi C TTOMOIIBIO 5
I'padsbl u ux MHOkecTB. [Ipumenenue rpadoB K pelieHuro 3a1a4
NnpuMeHeHHe [IpoBepounas pabora
Pa3nen 7. ineMeHThI KOMOMHATOPUKH, CTATUCTHKHA M TEOPUH BePOSITHOCTE 20 OK 01
Tema 7.1. OcHoBHble |Copaepikanue yueOHOTO MaTepraia OK 02
MOHSITHS IlepecTaHOBKH, pa3MeleHNs, COYETAHUS 2 OK 03
KOMOMHATOPUKHU Komb6unnpoBanHoe 3anstue OK 04
Tema 7.2. CoobiTHe, |Conepkanue yueOHOTO MaTepuana 2 OK 05
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BEPOATHOCTH
coobiTHd. Cli0KeHue
W YMHOKEHH e

CoBMecCTHBIE U1 HECOBMECTHBIE COOBITHSI. TE€opeMbl 0 BEPOSITHOCTU
CYMMBI COOBITHI. Y CIIOBHAst BEPOSATHOCTh. 3aBHCUMBIE U HE3aBHCHUMBIE
coObITUA. TeopemMbl 0 BEpOSITHOCTH MPOU3BEIACHHS COOBITHIT

BepOsSITHOCTE KomOuHnpoBaHHOE 3aHATHE
Tema 7.3. IpodeccnonanbHO-OPUEHTHPOBAHHOE COJepPKAHNE (COMEPKAHUE
BepositHoCTH NMPUKJIATHOTO MOYJIfA)

B MpodeccCHOHAIBHBIX
3ajavax

Hpaxmuuecxue 3aAHAmMuUA

IIpakmuueckoe 3anamue Ne 17. OmnocumenvHas yacmoma coovimus,
ceoticmeo ee ycmouyugocmu. Cmamucmuieckoe onpeoeneHue
gepossimuocmu. Oyenka eposmHocmu coovimus

Tema 7.4. InuckperHas
cJyyaiiHasi BeJIMYUHA,
3aKO0H

ee pacnpe/eJieHUus!

Coneprxkanne yueOHOro Marepuasia

Bunel cinyyaitnbix BennuuH. OnpeneneHue TMCKPETHON CilydaiiHON
BEJIMYMHBI. 3aKOH PacIpeesIeHUs] JUCKPETHOM CIIy4yallHOW BEJIMYHHBI.
Ee uncnoBbie XapaKTepUCTUKU

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Hpakmuqecmte 3aAHAmMUA

Ipaxmuueckoe 3anamue Ne 18. 3akon pacnpedenenus OUCKpemHou
cayyainol genudunsl. Ee uucnosvie xapaxmepucmuxu

Tema 7.5. 3agaun
MATEeMaTHYeCKOM
CTATHCTHKHU

Coneprxanne yueOHOT0 MaTepuania

Bapuanuonnsiii psaa. [lonuron yactot u ructorpaMmma. CTaTUCTHUECKHE
XapaKTePUCTHKU psAJia HAOII0AaeMbIX JaHHBIX

KomOunupoBanHoe 3aHsTHE

Hpakmultecmle 3anamun

IIpaxmuueckoe 3anamue Ne 19. Cmamucmuyueckue xapakmepucmuxu
pAaoa HabOaemvlx OAHHbIX

Tema 7.6.
CocraBJieHne Ta0IMIY
U IMarpamMm

HA MPaKTHKe

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHue
NPHUKJIATHOTO MOAYJISA)

IIpakTuyeckue 3aHATHSA

Ilpaxkmuueckoe 3anamue Ne 20. Ilepeuunas oopabomka
cmamucmuyeckux oaunvix. I paghuueckoe ux npedcmasgnenue

Ilpakmuueckoe 3auamue Ne 21. Haxooxcoenue cpeOHux xapakmepucmux,

OK 07




24

Habooaemvlx OAHHBIX

Tema 7.7. Pelmienue
3a1a4. JJIeMEeHThI

Copepxanue yueOHOro MaTepuana

DOnemeHThl KOMOUHATOPUKHU. COOBITUE, BEPOSITHOCTH COOBITHS.

KOMOMHATOPHUKH, Clio)KeHHe 1 YMHOKEHUE BEPOSTHOCTEH 2
CTAaTHCTHKHU U Teopuu |[IpoBepounas pabora
BEPOSATHOCTEM
KoncyabTanuu 12
IIpome:xkyTouHas arrecTanus — 1M pepeHIUPOBAHHDBIN 3a4eT 2
Hroro 1 cemecTp 140
Pa3nesn 8. OcnoBbl Tpuronomerpun. Tpuronomerpudeckue pyHkuuu 40 OK 01
Tema 8.1. Coneprxkanne yueOHOro MaTepuasia OK 02
Tpuronomerpuyeckue | Pannannas mepa yrina. [IoBopoT Touku BOKpYTr Hadajga KOOpIWHAT. OK 03
pynkuuu Omnpenenenue cuHyca, KOCUHYca, TAHT'€HCA U KOTAHTeHCa. 3HAKU CHHYCa, 5 OK 04
MPOU3BOJIBHOIO YIJIa, |KOCHHYCA, TAHI€HCA U KOTAHI'€HCAa 110 YeTBEPTSAM. 3aBUCHUMOCTb MEXIY OK 05
yucjaa. Paguannas CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJIHOTO M TOT'O K€ yria OK 06
U rpagycHasi Mepa Komb6unnpoBanHoe 3anstue OK 07
yraa Ilpakmuueckue 3anamusn
2
Ilpakmuuecxoe 3auamue Ne 22. I padycnas mepa yena
Tema 8.2. OcHoBHble |Copeprkanue yueOHOTO MaTepraia
TpUroHomerpuyeckue | Tpuronomerpuueckue ToxjaecTBa. CHHYC, KOCUHYC, TAHTEHC 4
TOKAecTBA. DOPMYIIbI |1 KOTAHT'€HC YIJIOB o U - 0. Dopmysbl npuBeeHus
npuBeIeHUsl KomOunupoBaHHoe 3aHsATHE
Tema 8.3. Cunyc, Coneprxanue yueOHOro MaTepuaa
KOCHHYC, TAHT€HC CymMma 1 pazHocTh cMHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHycC
CYMMBI M Pa3HOCTH U KOCHHYC JABOMHOTO yriia. @opMyJibl HOJOBUHHOIO YyIIa.
ABYX yriioB. Cunyc [IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUUYECKUX (PYHKITHI 3

U KOCHHYC 1BOIHOI0
yria. ®opmy.bl
MOJIOBHHHOIO yIJja

B IIPOM3BEICHUE U IIPOU3BEICHUS B CYMMY. BeIpaskeHue
TPUTOHOMETPHUYECKUX (PYHKLUI Yepe3 TAaHT€HC MOJIOBUHHOTO apTyMEHTa.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI

KomOunupoBanHoe 3aHsATHE
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Tema 8.4. ®ynkuun,
HX CBOJicTBA.
Cnoco0bl 3a1aHuA

Conepxkanue y4eOHOro MaTepHuania

OO6macTh onpeaesieHuss © MHOXKECTBO 3HaueHU QyHKuil. YETHOCTD,
HEYETHOCTb, IEPUOIUYHOCTh PyHKIMHA. CriocoObI 3a1anust QyHKIUI

byuxumii KomOuHMpoBaHHOE 3aHATHE
Tema 8.5. Copepxanue yueOHOro MaTepuana
Tpuronomerpuyeckue | O61acTh ONPEICICHUS U MHOKECTBO 3HAUCHUN TPUTOHOMETPUICCKUX

byHxkuun, ux
CBONCTBA M rpapuku

¢bynkuuid. YTHOCTH, HEYETHOCTD, MEPHOANYHOCTH TPUTOHOMETPHUYECKUX
¢ynkuuii. CBoiicTBa 1 rpaduKku GYHKIUN y = cOos X, y =sin X, y =tg X, y
= ctg X.

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.6. Coneprxanue yueOHOro MaTepuaia

IIpeoGpa3oBanue Ilpakmuueckue 3anamusn

rpadpukosB Ipaxkmuueckoe 3anamue Ne 23. Coicamue u pacmsoiceHue cpaghuros
TPUTOHOMETPHYECKHUX | mpucoHomempudeckux yukyutl. [Ipeobpaszosanue epaguros
bynxuumii MPUSOHOMEMPUYECKUX DYHKYUL

Tema 8.7. Onucanne |IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepPKaAHMeE (COAEPKAHNE
NMPOU3BOJCTBEHHBIX |PHKJIAJTHOI0 MOIYJIsI)

NnpoueccoB Ilpakmuueckue 3anamusn

¢ IOMOIUbI0
rpa¢pukoB QpyHKIUM

Ilpakmuueckoe 3anamue Ne 24. Hcnonv3oeanue ceoticme
MPULOHOMEMPUYECKUX DYHKYULL 8 NPODECCUOHATbHBIX 3a0a4ax

Ilpakmuuecxoe 3auamue Ne 25. Hcnonvzoeanue ceoticme (hynkyuti 8
npogheccuoHanbHbIX 3a0ayax

Tema 8.8. O0paTHbIe
TPUTOHOMETPHYECKHE
byHkuun

Copep:xanue yueOHOTO MaTepuana

OO6parHble TpUuroHoMmerpudeckre GyHKuu. MIx cBoicTBa U TpapuKu

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 8.9.
Tpuronomerpuyeckue
YPaBHEHHUA

U HEPABEHCTBA

Copep:xanne yueOHOTO MaTepuana

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHe tg X = a, ctg X =
a. Pemienue TpuroHoMeTpu4ECKUX ypaBHEHUI OCHOBHBIX THUIIOB:
MPOCTEHNIINE TPUTOHOMETPUUYECKHE YPaBHEHUS, CBOISIINECS K
KBaJIpaTHBIM, pellaeMble pa3ioKeHUEeM Ha MHOXKHUTEIH, OJHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUUIECKNE HEPABEHCTBA
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KoMOuHMpoOBaHHOE 3aHATHE

Tema 8.10. CucremMbl

Copepxanue yueOHOro MaTepuana

TPUIOHOMETPUYeCKHUX | CHCTEMBbI MPOCTEHIINX TPUTOHOMETPUUYECKIX YPAaBHEHUN 2

YpPaBHeHHUii Komb6unupoBanHoe 3ansrue

Tema 8.11. Pemienne |Conepkanue yueOHOro MaTepuania

3aga4. OcHOBBI [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BbIpakeHUH. Perenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, B TOM YHCIIE 2

Tpuronomerpu4eckue | ¢ UCIOIb30BaHUEM CBOMCTB (DyHKIIUN

byHkuun [IpoBepounas pabota

Pa3nen 9. Ctenenn u kopuu. CtenenHasi QyHKuus 18 OK 01

Tema 9.1. Crenennas | Conepkanue yueOHOro MaTepuana OK 02

(ynkunus, ee cpoiicTsa | [IoHsTHE KOPHS N-0i cTeNeHu U3 AeicTBUTEIbHOrO yrcia. OyHKuu 4 OK 03
y = Yx, ux cBoiictBa u rpaduku. CBOWCTBA KOPHS N-OM CTENEHU OK 04
Komb6unupoBanHoe 3anstue OK 05

Tema 9.2. Copep:xanue yueOHOro MaTepuana OK 07

IIpeoOpazoBanue Ilpakmuueckue 3anamusn

BbIPAKEHUH Ilpakmuueckoe 3auamue Ne 26. Ilpeobpazosanue uppayuoHaibHbIX 2

¢ KOPHSIMH N-0ii 8bIpadHCeHUll

CTelneHu

Tema 9.3. CpoiictBa  |IIpodeccuoHanbHO-OPUEHTHPOBAHHOE CO/lepKaHue (Codep:KaHne

CTeleHH ¢ NPHUKJIATHOTO MOAYJISA)

PAUMOHAIBLHBIM [TonsiTre creneHu ¢ MOO0BIM PallMOHAIBHBIM MOKa3aTeneM. CTeneHHbIe 4

U AeHCTBUTEJIbHBIM (GyHKIIMH, UX CBOMCTBA U TpaduKu

NOKAa3aTeJIAMHU KomOunupoBaHHoe 3aHsATHE

Tema 9.4. Pemienne Coneprxanue yueOHOro MaTepuaa

HPPALNOHATBHBIX PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUI U HEPABEHCTB. MeTo/1bI 4

ypaBHeHHii U UX pelieHus. Penenne nppanuoHanbHbIX ypaBHEHUI U HEPABEHCTB

HEePaBeHCTB KomOunupoBanHoe 3aHiTHE
Ilpakmuueckue 3anamusn
Ilpakxmuueckoe 3ansamue Ne 27. Pewenue uppayuonanbusix ypagHenuu u 2

HepaeeHcme
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Tema 9.5. Crenenu
u kopHu. CTeneHHas

Conepxkanue y4eOHOro MaTepHuania

Omnpenenenue creneHHor GyHknuu. Mcnons3oBaHue e€ CBOMCTB MpH

pynkuus pelIeHrr ypaBHEHUI 1 HEPABEHCTB 2
[IpoBepounas padora
Pasznea 10. [loka3zareabHast pyHKIHS 18 OK 01
Tema 10.1. Copepxanne yaeOHOT0 MaTepuana OK 02
Iloka3aTejbHas CrerneHpb ¢ IPOM3BOJIBHBIM JICHCTBUTENBHBIM MOKazareneM. OnpejeeHne OK 03
¢$yHKIHs, ee CBOICTBA | MOKa3aTeIbHON (DYHKIINH, €€ CBOMCTBA U TpapuK. 3HAKOMCTBO C 6 OK 04
MPUMEHEHHEM TI0Ka3aTebHON QyHKIMH. Pemenne moka3areabHbIX OK 05
ypaBHEHUH ()YHKIMOHAIBLHO-TPAQUICCKHM METOIOM OK 07
KoMOuHMpOBaHHOE 3aHATHE
Tema 10.2. Pemienne |Conepxkanue yueOHOro MaTepuana
NMOKAa3aTeJIbHbIX Ilpakmuueckue 3anamusn
YPaBHeHUil Ilpakmuueckoe 3anusamue Ne 28. Pewenue noxazamenvbHviX ypasHeHUl
U HEPABEHCTB MemoO0oM YpaeHUB8aHusi nokasamereti 6
Ilpakxmuueckoe 3anuamue Ne 29. Peuwienue noxazamenbHviX ypasHeHUl
MemoooM 868e0eHUs HOBOLL NepPeMeHHOU
Ilpakmuueckoe 3auamue Ne 30. Pewenue noxazamenbHvlX YPagHeHUl
@DYHKYUOHANbHO-2pAdUYEeCKUM MEMOOOM
IIpodeccuonanbHO-0OpHeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA) 9
Ilpakmuueckue 3anamusn
Ipaxmuueckoe 3anamue Ne 31. PeweHue nokasamenbHblX HEPABEHCME
Tema 10.3. Cuctembr | Cojnep:kanue yueOHOro Marepuasia
NMOKAa3aTeJbHbIX Ilpakmuueckue 3anamusn 5
YPaBHEHUM Ilpakxmuueckoe 3ansamue Ne 32. Pewenue cucmem nokasamenbHulx
VpasHeHut
Tema 10.4. Pemenune |Copaeprxanue yueOHOTO MaTepraia
3ajad4. Pemrenune mokazaTebHBIX YpaBHEHUI METOJIOM ypaBHUBAHHS 9
Iloka3aTenbHasi MOKa3areyiell 1 METO0M BBEICHUSI HOBOW MepeMeHHOM. Penienne
pynkuus MMOKa3aTeIbHBIX HEPABEHCTB
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‘ [TpoBepounas pabota

Pa3nen 11. Jlorapudpmbl. Jlorapupmudeckasi pyHKIus 26
Tema 11.1. Jlorapudm | Conepkanue yueOHOro maTepuaina
ynciaa. lecaruunpiii | Jlorapudwm uncna. JlecaTHUHBINA U HATYypaIbHBIHN JIOTapu (MBI, YUCIIO € 4
U HATYPAJbHBIH Komb6unupoBanHoe 3ansrue
JIOrapu(pMbl, YUCJIO0 €
Tema 11.2. CpoiictBa |Conepxanue yueOHOro maTepuaia
Jorapugmos. CoiictBa norapudmon. Oneparus torapuGMupoOBaHUS 6
Omnepauus KomOunupoBanHoe 3aHsTHE
Jorapu(pMmupoBaHus
Tema 11.3. Coneprxkanue yueOHOro MaTepuasia
Jlorapugmuyeckasn Jlorapudmuueckast pyHKIUS 1 €€ CBOICTBA 2
(ynkuus, ee cBorcTBa | KOMOMHUPOBAaHHOE 3aHATHE
Tema 11.4. Pemienne |Conepkanue yueOHOro MaTepuana
JorapugpmuyecKux [Tonsitue norapudmuueckoro ypaBHeHus. Onepanusi HOTEHIIUPOBAHUS.
yYpaBHeHMit Tpu OCHOBHBIX METO/Ia pelIeHHs ToTapU(PMUUECKUX YPaBHEHHI: 4
U HEPaBEHCTB GbyHKIIMOHATBHO-TpaUUECKUi, METO MOTECHIIUPOBAHUS, METO/I
BBEJICHUS HOBOH nepeMeHHoM. Jlorapupmudeckne HepaBeHCTBa
KomOunupoBanHoe 3aHsTHE
Ilpakmuueckue 3anamusn
Ilpakmuueckoe 3auamue Ne 33. Pewenue nocapugmuueckux ypagHenuii u 2
Hepagencme
Tema 11.5. Cucremnr | Coaeprxanue yueOHOTO MaTepraia
JorapupMmu4ecKux ANTopUTM pelIeHNs CUCTEMB] ypaBHEHUH. PaBHOCHIIBHOCTH 5
yYpPaBHeHMii norapuMUYECKUX ypaBHEHUIN U HEPABEHCTB
KomOunupoBanHoe 3aHiTHE
Tema 11.6. IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHue
Jlorapugmsi NPHUKJIATHOT0 MOAYJISA)
B IpUpoje U TexHukKe |IIpakmuueckue 3anamus 4

Ilpakmuueckoe 3anamue Ne 34. I[lpumenenue nocapugma

Ilpakmuueckoe 3anamue Ne 35. Jloeapugpmuueckas cnupanv 6 npupooe.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Ee mamemamuueckue ceoticmea

Tema 11.7. Pemienue
3apa4. Jlorapugmbl.

Copepxanue yueOHOro MaTepuana

Jlorapudmuueckas ¢pyHkius. Pemenue npoctedmmx gorapupmMuueckux

Jlorapudmmuueckasn ypaBHEHUU 2

pynkuus [IpoBepounas pabora

Pa3nen 12. IlpousBoanasi pyHKIMHU, ee IPUMEHEHHE 36 OK 01

Tema 12.1. IlonsaiTe |Conepkanue yaeOHOTO MaTepuana OK 02

NPOU3BOTHON. OrnipeiesieHre YUCIIOBOM MOCIIEI0BATEILHOCTH U CIIOCOObI €€ 3aJaHHsl. OK 03

®opmyJibl 1 ipaBuaa | CBOICTBA YUCIOBBIX HOCIEq0BaATENbLHOCTEH. Onpeienenne npeaena OK 04

Au(ppepeHUPOBAHNUSA |TOCIIEI0BATEILHOCTH. BhIuncienre npeaenoB mocie10BaTeIbHOCTEH. OK 05
IMpenen pyukiuu Ha 6eckoHeyroCTH. [Ipenen GyHKIMU B TOUKE. 2 OK 06
[Tpupamenue aprymenta. [lpupamenne pyHkunu. 3anaun, TPUBOIAIINEC OK 07
K MOHATHIO IPOU3BOAHOM. OnpeeneHre Npou3BOAHON. AJITOPUTM
OTBICKAHUS IPOU3BOIHOMN
Komb6unnpoBanHoe 3anstue

Tema 12.2. Copep:xanue yueOHOro MaTepuana

IIpousBoanbie ®opmynst auddepenuuponanus. [Ipasuna quddepeHunpoBanms

CYMMBbI, Pa3HOCTH KomOnnupoBanHoe 3aHITHE 4

Npou3BeAeHusl,

YacTHOT 0

Tema 12.3. Coneprxanne yueOHOT0 MaTepuasia

IIpousBoanbie Omnpenenenne cnoxxHoU (pyHKIUU. [Ipon3BOHAS TPUTOHOMETPUIECKIX 5

TPUIOHOMETPUYEeCKHUX | pyHKIM. [IponsBonHas cinoxHON QyHKIIUU

byukumii. KomOunupoBanHoe 3aHsTHE

ITpousBoanas Ilpakmuueckue 3anamusn

N 2

CJI0KHOI pyHKIIH Ipaxmuuecroe 3anamue Ne 36. HaxoocoeHue npouzeo0nsix

Tema 12.4. Ilonsitne | Conepkanue yueOHOTO MaTepuana

0 HeNPEePbLIBHOCTH ITonsatue HenpepsiBHOM (yHKIMU. CBOMCTBA HEMTPEPHIBHOM (DYHKIIHH.

(pynxuun. Meron CBs13b MEX1y HETIPEPHIBHOCTHIO U U HepeHINPYEMOCThIO (YHKIUHU B 2

HHTEPBAJIOB

TOYKE. AHFOPI/ITM pEeICHUA HEPABECHCTB METOAOM MHTCPBAJIOB

KomOunupoBanHoe 3aHsATHE
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Tema 12.5. Coneprxanue yueOHOro MaTepuasa
I'eomeTpuueckuii ['eomeTpryeckuii CMBICT TPOU3BOAHON (DYHKIIMH — YTIIOBOM
U GU3MYECKUH CMBICI | KO3 DUIIMEHT KacaTenbHOU K TpaduKy QYHKIIMU B TOUKE. Y paBHCHHUE
MPOU3BOIHOM KacaTelnbHOU K rpaduky GyHKIUU. AJTOPUTM COCTABIICHUSI YPaBHEHUS
KacatelbHOU K rpaduky GyHkmuu y=f(X)
Komb6unupoBanHoe 3ansrue
Tema 12.6. IIpodeccuonabHO-OpHEHTHPOBAHHOE CO/IepKaHUe (CoepKaAHue
@u3nyeckuii CMBIC] | TPHKJIATHOTO MOIY/JIsI)
NPOU3BOIHOM Ilpakmuueckue 3anamus

B PO eCCHOHATBHBIX
3ajavyax

Ilpakmuueckoe 3auamue Ne 37. Quauueckuil (MexaHuuecKuii) cCMolc
NPOU3B0OHOU — MCHOBEHHASL CKOPOCMb 8 MOMeHm epemenu t: v = S' (1)

Tema 12.7. Coneprxanue yueOHOro Matepuasia

MoHoTOHHOCTB BospacTanue u yObiBaHre QYHKIIMH, COOTBETCTBUE BO3PACTAHUS U

¢pynkouun. Touxn yObIBaHUS GYHKIIMH 3HAKYy pou3BoaAHOM. [ToHsTHE TpOU3BOAHOM

IKCTpEeMyMa BBICIIIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOU MPOU3BOIHOM
BBINYKJIOCTH (BOTHYTOCTH) (YHKIIMU Ha OTpe3Ke. 3ajaul Ha MAaKCUMYyM U
MUHUMYM. [TOHATHE aCHMITOTHI, CIOCOOBI UX ONpPEEICHUS. AITOPUTM
uccieoBaHusl PyHKIMM U TIOCTPOEHUs ee rpaduKa ¢ MOMOIIBIO
Npou3BOAHON. J[poOHO-TMHEeHas yHKIUSA
KomOunupoBanHoe 3aHsTHE

Tema 12.8. Coneprxanne yueOHOT0 MaTepuasia

HccaenoBanue Uccnenoanue ¢hyHKIIMM HA MOHOTOHHOCTD U TTOCTPOEHUE TpadUKOB

ynkumii KoMOMHMPOBaHHOE 3aHATHE

U NOCTPOeHHe

rpaguxos

Tema 12.9. Coneprxanne yueOHOTO MaTepuasa

Haubonbmee Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUH PYHKIUH,

U HanMeHbIIee
3HaYeHus pyHKUHHU

IMOCTPOCHUC Fpa(bI/IKOB MHOT'OYJICHOB C UCIIOJIb30BAHUECM aIlllapaTa
MAaTeMaTHYCCKOIo aHajln3a

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 12.10.

Copepxanne yueOHOTO MaTepuana
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Haxo:xneHue Ilpakmuueckue 3anamus
ONTUMAJILHOTI'O Ipaxmuueckoe 3anamue Ne 38. Haumenvuiee u Haubonviiee sHauenue
pe3yjabTara @dyHKyuu
C MOMOIIBI0 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COePKAHUE (COepPKAHME
NMPOU3BOTHOM NMPHUKJIATHOTO MOTYJIs)
B IPAKTUY€CKHUX Ilpakmuueckue 3anamus
3ajayvax Ilpakmuueckoe 3anamue Ne 39. Hcnonv3oeanue npouzeo0HouU 6 4
NPAKMu4ecKux 3a0auax
Ipakmuueckoe 3auamue Ne 40. Haxooxxcoenue onmumanbHo2o
pe3yibmama ¢ NOMOwbI0 NPOU3BOOHOU 8 NPAKMUYECKUX 3a0a4ax
Tema 12.11. Pemenne |Copaeprkanue yueOHOTO MaTepuaia
3aga4. Ilpoussoanas | @opmysnsl u npaBuia nuddepenupoBanus. Mcenenoanue GyHKIuUM C
(pyHkuuu, ee MOMOIIBIO TPou3BOAHON. Hanbonbiiee 1 HauMeHblIee 3HaUCHUs 2
npUMeHeHHne byHKIIUN
[IpoBepounas pabora
Pa3nesn 13. IlepBoodpa3Has pyHKIUM, ee IPUMEHEHHE 18 OK 01
Tema 13.1. Coneprxanne yueOHOT0 MaTepuana OK 02
IlepBooGpasnasn 3ajaua 0 BOCCTAHOBJIEHMH 3aKOHA JBUKEHHUS 110 U3BECTHOM CKOPOCTH. OK 03
¢ynxuuu. lpaBuna | Tlonstue unrerpuposanust. O3HAKOMIIEHHE C IOHATHEM HHTErpaja u OK 04
HAXO0K/ICHUS nepBooOpa3zHoi ans pyHkiun y=f(x). Pemenue 3agau Ha cBs3b 9 OK 05
NepPBO0OPA3HBIX NepBOOOPA3HOM U €€ TIPOU3BOIHOMN, BEIYHMCIIEHHE MIEPBOOOPA3HOIM 1St OK 06
naHHou ¢yHkuuu. Tabnuua hopMys 411 HaXOXKACHUS IEPBOOOPA3HBIX. OK 07
W3yuenne mpaBuiia BEIYMACICHUS TIEPBOOOpa3HON
Komb6unnpoBanHoe 3aHsaTHE
Tema 13.2. [lnomans |Conepkanue yueOHOTO MaTepuana
KPHUBOJIUHEIHOH 3aaun, IPUBOIAIINE K TIOHATHIO OTPEIEIIEHHOTO UHTErpaja — O
Tpanenuu. Popmy.Jia | BRIYUCICHUU TUTOMIAIA KPUBOJIWHEHHOW Tparenuu, 0 IepeMeIeHIH
Hebrorona — JleiiOnuna | rouku. [lonsTre onpenenénnoro naTerpaia. I'eomerpudeckuii u 4

¢busnueckuii cMbICT omnpeneraeHHoro naterpana. ®opmymna HeroTona—
JletiOuuIa

KomOunupoBanHoe 3aHsATHE
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Tema 13.3. Copepxanne yaeOHOTo MaTepuana
Heonpeneaennbiii [ToHsTHS HEONPEIEIEHHOTO UHTETPalia U ONPEIeIICHHOI0 HHTerpasa 9
U onpe/eJeHHbIN Komb6unupoBanHoe 3ansrue
HHTerpaJbl
Tema 13.4. [lonsitne |Conepkanue yueOHOro MaTepuaia
00 onpeneeHHOM I'eomeTpuyeckuii CMBICT OMPEIeICHHOrO HHTerpasa 2
HHTerpaljie Kak Komb6unupoBanHoe 3ansrue
IJIoImaau IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAepKaHUE (CoepKaHue
KPHBOJIMHETHOI NPHUKJIATHOI0 MOITYJIs)
Tpaneuuu Ilpakmuueckue 3anamus 2
Ipaxmuueckoe 3anamue Ne 41. Haumenvuiee u Haubonvuiee sHavenue
@yHuryuu
Tema 13.5. IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IepKaHUe (CoIepKAHue
OnpenesieHHbIH NPUKJIATHOTO MOIYJIs1)
HHTerpaJj B )KM3HH Ilpakmuueckue 3anamusn
IIpakmuueckoe 3anamue Ne 42. I'eomempuueckuii CMbiCll ONPEOeneHHO20 4
uumezpana. ©opmyna Heromona - Jletionuya
Ilpakmuueckoe 3anamue Ne 43. Pewenue 3a0au na npumenernue
unme2pana 05 blYUCIEeHUS PUIULECKUX 8eNUUUH U NIoWaAlel
Tema 13.6. Pemenne |Copaeprxkanue yueOHOTO MaTepuaia
3ajad4. [lepBoobOpaznas pynkuuu. [lpaBuna HaxoxaeHus neppooOpasHeix. Ee
IepBoodpasnas IIpUMEHEHHE 2
$yHkuuu, ITpoBepounas pabota
ee MMpUMeHeHne
Pa3nes 14. YpaBHeHHs 1 HEPaBEeHCTBA 28 OK 01
Tema 14.1. Coneprxanue yueOHOro MaTepuasa OK 02
PaBHOCHJIbHOCTD PaBHOCHIBHOCTD ypaBHEHMI U HepaBeHCTB. Omnpenenenus. OCHOBHbIE OK 03
ypaBHeHMii TEOpPEeMbI paBHOCWIIBHBIX IIEPEX0/1aX B YPaBHEHUAX U HEPABEHCTBAX. 9 OK 04
u HepaBeHCTB. O0mue | O6Imue MEeTO bl pellIeHUs ypaBHEHUN: Iepexo/1 OT pPaBeHCTBa (PYHKIHH K OK 05
MeTO/bl pelIeHH PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJT Pa3TIOKEHHS OK 06
Ha MHOKHTEITH, METOJI BBEICHUS HOBOM TIEPEMEHHO#, (YHKIIMOHATIBHO- OK 07
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rpaduUecKuii MeTo

Komb6unupoBanHoe 3anstue

Hpaxmuuecxue 3aAHAmMuUA

Ilpakmuueckoe 3ansmue Ne 44. Pewenue ypagnenuti u HepageHcmas
DYHKYUOHATbHBIMU MEMOOaAMU

Tema 14.2. Coneprxanue yueOHOro MaTepuasa

I'padguyecknii meron |OOGImuMe METOIBI PELICHUS HEPABEHCTB: MEPEX0/] OT CPAaBHEHUS 3HAYCHUI
peunlenus ypaBHeHuM, |(QyHKUui K CpaBHEHUIO 3HAUYCHUIN apryMEHTOB JUIi MOHOTOHHBIX
HEPaBeHCTB (GyHKINH, METOJT HHTEPBAJIOB, (YHKIIMOHAIBHO-TPAPHUECKUI METO/I.
I'paduueckuii MeTo/ pernieHus: ypaBHEHUH 1 HEPAaBEHCTB

KoMOuHMpOBaHHOE 3aHATHE

Hpakmuqecmte 3aAHAmMUA

Ilpakxmuueckoe 3ansamue Ne 45. Pewenue ypasnenuti u HepageHcmes
epaghuueckum memooom

Tema 14.3. Copep:xanue yueOHOro MaTepuana

YpaBHeHus Omnpenenenne Moayisi. PackpbiTe MOAYJIsl IO ONPEAEIICHHUIO.

H HepaBeHCTBa [Ipocreiimme ypaBHEHUs U HEpaBEHCTBA ¢ MoAyJieM. [IpumMeHenne
¢ MOAyJIeM PaBHOCHUJIBHBIX IIEPEXO/JI0B B OIPEEICHHBIX TUIIAX YPAaBHEHUHN U

HCPaBCHCTB C MOAYJIEM

KomOunupoBanHoe 3aHsTHE

Hpaxmuttecxue 3anamus

IIpaxmuueckoe 3anamue Ne 46. Pewenue ypasHeHuti u HepageHcme ¢

Mooynem
Tema 14.4. Coneprxanue yueOHOro MaTepuana
YpaBHeHus 3HakoMCTBO ¢ napameTpoM. [Ipocreiime ypaBHeHNs: 1 HEPABEHCTBA C
U HEpaBeHCTBa napaMmeTpom
¢ mapameTrpaMu KomOnHupoBanHoOe 3aHsATHE
Tema 14.5. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJepPKAHNE (COMEPKAHUE
CocraBieHue NPUKJIATHOTO MOIYJISA)
U peleHune Ilpakmuueckue 3anamusn

npogecCHOHANBHBIX | [Ipakmuueckoe 3ansmue Ne 47. Pewienue mexkcmoswvlx 3a0au
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3aJa4 ¢ IOMOIIbI0 npogheccuoHanbHO20 COOePIHCAHUS
YPaBHEeHU Ipakmuueckoe 3anamue Ne 48. Pewenue mexcmosvix 3a0ay
npoghecCcuoHaIbHO20 COOEPHCAHUS
Ipakmuueckoe 3anamue Ne 49. Pewenue mexcmosvix 3a0ay
npogheccuoHaIbHO20 COOEPHCAHUS

Tema 14.6. Pemienne |Conepkanue yueOHOro maTepuania

3aja4. YpaBHeHUs OO1u1rie METOBI pelIeHus] ypaBHEHUH. Y paBHEHUs 1 HEPABEHCTBA C 1
U HEPaBEHCTBA MOJIYJIEM U C ITapaMeTpaMu
Ilpakmuueckue 3anamus
Ilpakmuueckoe 3anamue Ne 50. Ypasuenus u Hepasencmaa ¢ Mooyniem u 1
¢ napamempamu
Koncyabranumn 6
[IpomexyTouHAsI ATTECTALMA — IK3AMEH 6
HTroro 2 cemecTp 196

Bcero: 336
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3. YCJIOBUSA PEAJIM3ALIMHU OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

3.1. Jlna peanmusamuu pabouedd mporpaMmbl y9eOHOTO TpeIMeTa MPEeIyCMOTPEHO Clenylomee
y4eOHOE MMOMEIICHHUE:

- Kabuner «Marematuka

Kabuner coorBercTtByer  TpeOoBaHusiM  CaHUTapHO-SMUJAEMHUOJIOTHUECKUX  MPABHI
¥ HOPMAaTHBOB, OCHAIIEH THUIIOBBIM OOOPYIOBAaHUEM, B TOM 4YHCIE CHCIHMATM3UPOBAHHON y4eOHOM
MeOenbl0 U CpeACTBaMU OOYYEHHs, HEOOXOMUMBIMH [UIS BBINOJHEHUS TPeOOBaHUN K YPOBHIO
HOJArOTOBKU 00yYaroIuxcs.

B xabuHeTe npenrycMOTpeHoO clieyroliee 000py10BaHue:

— [10CaJJOYHbIE MECTA 10 KOJIMUYECTBY 00Y4arOIUXCs;

— paOouee MecTO IpernoaBaTels;

— JIOCKa;

— KOMIUIEKT y4eOHO-HarJIsIHbIX ITOCOOMIA;

— KOMIUIEKT JIEKTPOHHBIX BUACOMATEPUATIOB;

— 33/1aHUA JUIsl IPAKTUYECKUX U IIPOBEPOYHBIX padoT;

— Ipo)eCCUOHANBHO OPUEHTUPOBAHHBIE 3aJaHUS;

— MaTepHaIIbI SK3aMEHA.

B xabuHere npenycMOTpEHBI CIEAYIOINE TEXHUUECKUE CPEICTBA 00 yUeHUS:

— KOMIUIEKT YepTEeKHOro OOOpyAOBaHUS U MPUCIIOCOONEHUN Ui IIKOJIBHOM JIOCKU
(TpeyroJibHUK, TPAaHCTIOPTHUDP, LIUPKYJIb, TUHEHKA);

—MOJeNMH IS M3Y4eHHUs TreoMeTpuyeckux ¢Quryp (d4acTm 1menmoro Ha - Kpyre,
TPUTOHOMETPHUYECKHHA KPYT, CTEpEOMETpUYECKHil Habop, HAOOPHI TEOMETPHUECKUX MOJIeNIel 1 HUryp
C pa3BEpPTKON);

— [IEpCOHAJIbHBIA KOMIIBIOTED C JIMIIEH3MOHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

— IPOEKTOP C 3KPAHOM;

— KOJIOHKH.

st peanuzanuu pabouedl mporpamMmbl y4eOHOTO TIpeAMETa MpeaycMOTpeHa OMOInoTeKa U
YUTAIBHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTEepHeT.

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

3.2.1. OcHOBHBbIE NeYaTHbIE U3TAHUS

1. bammakoB, M.M. Maremartuka : y4eOHUK A YUYpeKISHHM Had. M cpeld. mpod.
obpazoBanus / M.W. bammakoB. — MockBa : M3narensckuii meHTp «Akamemus», 2020. — 256 c. -
ISBN 978-5-4468-0060-5.

2. bammakos, M.M. MaremaTuka : 3ajauHuk : y4e0. mocodue sl oOpa3oBar. yupexIeHUuN
Hau. u cped. npod. obpazosanus / M.U. bammakos. — MockBa : M3natenbckuil HEHTp «AKaaeMus»,
2020. — 416 c. — ISBN 978-5-7695-9798-5.

3.2.2. OCHOBHBIE 3JICEKTPOHHbIC U3IAHUSA

1. baBpun, U. . Maremaruka : yueOHuk u npaktukym st CI10 / U. U. baBpun. — 2-¢ u3n.,
nepepab. u gpon. — MockBa : UzmatensctBo HOpaiit, 2024. — 568 c¢. — (Cepus
[Mpodeccuonansroe obpazoBanue). — URL: https://urait.ru/viewer/matematika-537152#page/l —
Pexxum noctyna : o noanucke.

2. ®unmunenko, O. B. Maremaruka : yue6Hoe mocoowue / O. B. ®ununenko. — Munck : PUIIO,
2019. — 269 c. — URL: https://biblioclub.ru/index.php?page=book&id=600094 — Pexwum mocrtymna: mno
MOJIITUCKE.

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. boromonos, H. B. Maremaruka : ydeOnuk misi ccy3oB / H. B. boromonos, Il. U.



https://urait.ru/viewer/matematika-537152#page/1
https://biblioclub.ru/index.php?page=book&id=600094
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Cawmoiinenko. — 6-e u3a., crepeorun. — Mocksa : poda, 2009. — 395 ¢. — (Cepus : Cpennee
npodeccuonansHoe oopazoBanue). - ISBN 978-5-358-06590-1.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTpoJib U OLeHKA PAaCcKPHIBAIOTCS Yepe3 MPEAMETHbBIC Pe3yIbTaThl, YCBOCHHBIC 3HAHUS U
npruoOpeTeHHbIe 00yJaIONIMMHUCS YMEHHSI, HallpaBlieHHbIE HAa (POpMUPOBaHUE OOIIMX KOMIETECHIUI
10 pa3zenaM M TeMaM COJIepXKaHus yueOHOro MaTepuana.

O01as KoMneTeHuus

Pasznen/Tema

THI OLlEeHOYHBIX
MepOonpUATHH

OK 01. Beibupats
CHOCOOBI PeIICHUS
3aa4
npodecCuOHATBHON
JeSITeIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
16,17

P 2, Temsl 2.1, 2.2 I1-o/c

P 3, Temur 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 5 Temm 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15, 5.16, 5.17

P 6, Temnl 6.1, 6.2 I1-0/c, 6.3, 6.4

P7, Temrr 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-0/c, 8.8, 8.9, 8.10, 8.11

P9, Temn1 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
104

P 11, Temsr 11.1, 11.2, 11.3, 114,
11.5,11.6 IT-o/c, 11.7

P 12, Temwmr 12.1, 12.2, 12.3, 12.4,
125, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 [T-o/c, 13.6

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

13.3,

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
Cpe/cTBa MOUCKA,
aHajamn3a u
WHTEPIPETAINH
uH(popMaluu, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJISI
BBITIOJTHEHHMS 337124
npodecCHOHATbHON
JeSATeTbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6,1.7

P 2, Temsr 2.1, 2.2 IT-o/c

P 5, Temwr 5.1, 5.2 II-o/c, 5.3,
5.4 I1-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 II-o/c, 5.15, 5.16, 5.17

P7, Temm 7.1,7.2, 7.3 II-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,

Tekymuii KOHTpOJIb B popme:

TECTUPOBAHUE;
KEHC 3a71aHus;

YCTHBIN OIIPOC;
MaTeMaTHYCCKUM JUKTAHT;
acce, OKIabl, pedepaTsl,
KOHTpOJIbHAs padoTa;
OLICHKA BBIITOJIHCHUS
MPAKTUYECKUX 3aJaHHII;
MPOEKTHAs JEATEeIIbHOCTb;
HCCIICIOBaTEIbCKAS
JIESATCIbHOCTb.

[IpomexxyTouHas arrecrauus
B (hopme HK3aMeHa.
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104

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temmr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temmr 13.1, 13.2,
13.4 I1-o/c, 13.5 [T-o/c, 13.6

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

13.3,

OK 03. ITmanupoBath
U peajn30BbIBATH
CcOOCTBEHHOE
npohecCuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
PEITPUHUMATEIHCKY
10 IEATEIIEHOCTD B
po(hecCHOHATLHOM
cdepe, UCTIOIB30BAThH
3HaHUA 110 IPABOBOM U
¢dbuHaHCOBO
IPaMOTHOCTH B
Pa3JInYHbIX
YKU3HCHHBIX
CUTYyaIHAX

P1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6,1.7

P 3, Temm 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 4, Tems 4.1, 4.2 IlI-o/c, 4.3 I1-o/c,
4.4

P 5, Temmr 5.1, 5.2 II-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 IT-o/c, 5.13,
5.14 I1-o/c, 5.15,5.16, 5.17

P7, Temsr 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temn1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5

P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 I1-o/c, 13.5 I1-0/c, 13.6

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

13.3,

OK 04. DddexTuBHO
B3alMOJICCTBOBATE U
pabortath B
KOJUIEKTHUBE U KOMaH/IE

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
16,17

P2, Temnr 2.1, 2.2 II-o/c

P 3, Temmr 3.1, 3.2, 3.3, 3.4 II-o/c,
3.5 IT-o/c, 3.6 I1-o/c

P 4, Temn 4.1, 4.2 IlI-o/c, 4.3 I1-o/c,
4.4

P 5 Temsr 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 T1-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-o/c, 6.3, 6.4
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P7, Temsr 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temm 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temn1 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-0/c, 13.6

P 14, Temwm 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6

13.3,

OK 05. OcymiecTBisTh
YCTHYIO U
MUCHBMEHHYIO
KOMMYHHKAITHIO Ha
rOCyIapCTBEHHOM
s3p1ke Poccuiickoi
®denepalyu ¢ yueToM
0COOEHHOCTEH
COLIMAJIBLHOTO U
KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6,1.7

P 5, Temmr 5.1, 5.2 IlI-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15,5.16, 5.17

P7, 6 Temn 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temwsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temmr 12.1, 12.2, 12.3, 12.4,

12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temm 13.1, 13.2, 13.3,

13.4 I1-o/c, 13.5 I1-0/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 06. [TposiBisTH
IpaXIaHCKO-
NaTPUOTHYECKYIO
HO3HLIHIO,
JEMOHCTPUPOBATh
OCO3HaHHOE
MIOBEJIEHNE Ha OCHOBE
TpaZuLIHOHHBIX
POCCUMCKHUX TYXOBHO-
HPABCTBEHHBIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6,1.7

P 5 Temm 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-o/c, 6.3, 6.4

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
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LICHHOCTEH, B TOM
YHUCIIE C YYETOM

12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

rapMOHHU3AIUN P 13, Temm 13.1, 13.2, 13.3,
MeXHanuoHanbHEIX U | 13.4 IT-o/c, 13.5 IT-o/c, 13.6
MEKPETUTHO3HBIX P 14, Temmr 14.1, 14.2, 14.3, 144,
OTHOILIEHUH, 14.5 IT-o/c, 14.6

MPUMEHSATH CTaHIAPThHI

AHTUKOPPYIIIHOHHOTO

ITOBEICHUS

OK 07. P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
ConencrBoBarh 1.6,1.7

COXPaHEHHUIO P 2, Temsr 2.1, 2.2 I1-o/c
OKPY’KaIOIIEeH Cpebl, P 3, Tems 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5
pecypcocoepexenuto, | I1-o/c, 3.6 IT-o/c

IPUMEHATH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
TPUHIAITBL
OEpEKITUBOTO
IPOM3BOJICTBA,

3P PEeKTHBHO
JICCTBOBATH B
Ype3BbIUaliHbIX
CUTYyalUsAX

P 4, Tems 4.1, 4.2 IlI-o/c, 4.3 I1-o/c,
4.4

P 5 Temsr 5.1, 5.2 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 T1-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4

P7, Temn 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5

P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temmr 11.1, 11.2,
11.5, 11.6 IT-o/c, 11.7

P 12, Temmr 12.1, 12.2,
12.5, 12.6 II-o/c, 12.7,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3, 134
II-o/c, 13.5 I1-o/c, 13.6

P 14, Temn 14.1, 14.2,
14.5 I1-o/c, 14.6

11.3, 114,

12.3, 124,
12.8, 12.9,

14.3, 14.4,

(IT-o/c)* - mpodeccroHanbHO-OPUEHTHPOBAHHOE COJIEP>KAHUE.




