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Mumntocre Poccun 22.12.2022 Ne 71763); ITucemom [lenapramMeHTa rocy1apCTBEHHON MOJIUTUKU
B chepe cpemHero mpodeccHoHaTbHOrO0 00pa3oBaHWs W MPOQPECCHOHAIBHOTO OOYYEHHS OT
01.03.2023 Ne 05-592 «O HampaBiCHHH PEKOMEHIAIWA 1O peamu3alii CPEJHETro O00IIero
oOpa3zoBaHusi B  Tpeleliax  OCBOEHHS  O0pa3oBaTeIbHOM  MPOrpPaMMbl  CPEIHETro
NpoPEeCCHOHAIBHOTO ~ 00pa3oBaHUs»;, INPUMEPHON  MporpaMmbl  0O0IIE00pa30BaTEIHHOM
TUCIUILINHBL «MateMaTukay s mpodecCHOHaIbHBIX OPraHUu3alui.
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1 OBIIASL XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIIMHBI

1.1 MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMmbl
CI10

O61meo6pazoBaTenbHas JTUCIUTUTMHA «Marematuka» SIBIIICTCS
o0s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOTO  IMKIA  00pa30oBaTeIbHOM
nporpammbl B cootBeTcTBUU ¢ I'OC CIIO 09.02.07 UHbDOopMaliMOHHbIE CHUCTEMBI
U TIpOrpaMMUPOBAHUE.

1.2 Ieau u IJIaHUPYyeMble Pe3yJbTAaThl OCBOCHUSI AUCHUIIIUHBI:
1.2.1 Hean aucuMnInHbI

Conepxanue POrpaMMbl o01reo0pazoBaTebHON JTUCHUTUIAHBI
«MareMaTuka» HampaBJIE€HO Ha JIOCTHXKEHHE pe3yJbTaTOB €€ HW3yYeHHS B
coorBercTBUM € TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HamnpasiieHHocTH PI'OC CIIO mo cnenuanbHoctr 09.02.07 MHbOpMaImoHHbIE
CUCTEMBI U TPOTPAMMHUPOBAHUE.

1.2.2 Tlnanupyemblie pe3yabTaTbl OCBOEHHSI 001Ie00pa3oBaTeJIbHOM
aucUJINHBI B cooTBeTcTBHA ¢ @PI'OC CIIO m Ha ocHOBe PI'OC COO

Ocoboe 3HaueHUEe TUCIUIUIMHBI UMEET Npu GpopMupoBaHuu U pazputun OK
no crnenrasibHocTy 09.02.07 MHpopMalinoHHbIE CHCTEMBI U TPOrPAMMHUPOBAHKE

Kox n nHanmMeHoBaHnue [Lmanupyemblie pe3yabTaThl OCBOCHUS TUCIHUIIIAHBI
bopMHpyeMBbIX
KOMIIETEHLIAN O6mue JucuurinHapHslie

OK 01 BriOupath - chopMHpOBaATH - BJIAJIETh METOJAMH

CIIOCOOBI pereHus FPAXJAHCKYIO MO3UIMIO | I0KA3aTEIbCTB,

3aaa4 oOyyarorierocs Kaxk AJITOPUTMAaMHU PEIICHUS

npodeccruoHansHOM AKTUBHOTO U 3a/1ay;

JESATENBHOCTH OTBETCTBEHHOI'O YJICHA ymeHue hopMyaupoBaTh

IIPUMEHUTEIIBHO K pOCCHIICKOTO 00IIECTBA; - | ONpeIeNIeHuUs, AaKCUOMBI 1

pPa3IMYHbIM TOTOBHOCTH K TE€OPEMBIL, IPUMEHSTh UX,

KOHTEKCTaM TyMaHUTapHOU U MPOBOJIUTH JOKA3aTEIIbHBIE
BOJIOHTEPCKOM pacCyXJI€HUA B XOJI€
NEATEIbHOCTH; pelIeHUS 3a]aY;
- OCO3HATh JUYHBIA | - YMETh ONIEPUPOBATH
BKJI4J] B IOCTPOCHUU MOHSTUSAMU: CTETIEHb YHCIIA,
yCTOMYMBOTO Oyaymiero; | jorapudm uucia; yMeHue
- chopMupoBaTh BBITOJIHATH BBIYUCIICHUE
MUPOBO33pPEHUS, 3HAYECHUU U
COOTBETCTBYIOLIETO npeoOpa3oBaHUs
COBPEMEHHOMY YPOBHIO | BBIPAXKEHUU CO CTENICHSIMU U
pa3BUTHUS HAYKU U norapupmMamu,
0O0IIIeCTBEHHOM npeoOpa3oBaHus JPOOHO-




NPAaKTHKH, OCHOBAHHOTO
Ha Manore KyJabTyp,
CIIOCOOCTBYIOIIETO
OCO3HaHHUIO CBOETO MeCTa
B TIOJIUKYJIbTYPHOM
MUDE;

- CaMOCTOSITEITEHO
dopMynupoBaTh U
aKTyaJTN3UpPOBATh
npoodJieMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- BHOCHTH
KOPPEKTHUBHI B
NeSITEBHOCTb,
OIICHUBATh COOTBETCTBUE
PE3YNbTATOB LIEIISIM,
OIICHUBATh PUCKHU
IIOCJIEACTBUI
TEeSATETBbHOCTH; -
pa3BUBATh KPEaTUBHOE
MBIIICHNE TIPH PEIICHUN
KU3HEHHBIX TIPOOIIEM;

- CIIOCOOHOCTH U
TOTOBHOCTb K
CaMOCTOSITEIbHOMY
MIOWCKY METOJIOB
peIIeHUs] TPAKTUIECKUX
3a/1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB
MO3HAHUS;

- CTaBUTH U
(bopMyIHpOBATH
COOCTBEHHBIC 3/1aU1 B
o0pa3zoBaTeNbHON
NEATETLHOCTH U
KU3HCHHBIX CUTYAIIHSX;
- YMETh
WHTETPUPOBATH 3HAHUS
U3 Pa3HBIX MPEIMETHBIX
o0OmacTeil; - BEIABUTATh
HOBBIC UJIEH, TIPEJIAraTh
OpUTHHAJIBHBIC TTOAXOIbI
U PEIIICHNUS,

- UMETh

pPalMOHAJIbHBIX BBIPAKECHUM;
- yMETb BHIOUpATH
MOJIX OIS N3YUYECHHBIN
METOJ JJIsI pELLICHUS 3a]1a4H,
pacrio3HaBaTh
MareMaTuyeckue QakThl U
MAaTEMATUYECKUE MOJIETIU B
MPUPOJIHBIX U
OOIIECTBEHHBIX SBJICHUSIX, B
HCKYCCTBE; YMECHUE
MPUBOJUTH MPUMEPBI
MAaTEMATUYECKUX OTKPBITUN
POCCUHCKOW U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh OIIEPUPOBATH
MOHSTUSAMU: MHOECTBO,
ITOJIMHOKECTBO, OIEpALUU
HaJl MHOKECTBAMH; YMETh
HCIIO0JIb30BaTh

TEOPETUKO "MHOKECTBEHHBIN
armapar JJisl OUCaHUS
pEAbHBIX MPOLIECCOB U
SABJICHUU U IIPU PELLIEHUUN
3a7a4, B TOM YHCJIEC U3
JIPYrUX Y4eOHBIX
MPEIMETOB;

-*  ymemw onepuposamu
NOHAMUAMU. HAMYPATbHOE
yucno, yeioe 4ucio,
0CMamox no mMooyio,
PAYUOHATIbHOE YUCIIO,
UPPAYUOHATIbLHOE YUCIIO,
MHOJICeCmBa HamypaibHbIX,
yenvix, payuoOHAIbHBIX,
0eliCmeumenbHblX Yucei;
YyMemb UCNONIb308AMb
NPUSHAKU OeTUMOCTU,
HauMeHbUULl 0OwuLl
oenumens U HauMeHbliee
obujee Kpammoe, ancoOpumm
Esxauoa npu pewenuu
3a0auy, 3HAKOMCMEO ¢
PA3TUYHBIMU NOZUYUOHHBIMU
cucmemamu CHUCIeHUs,

- yMmemb Onepuposams




BHYTPEHHIOIO
MOTHBALHIO,
BKJIFOYAIOIIYIO
CTpPEMJIEHUE K
JOCTUKEHUIO 1EH U
yCIEXY, ONITUMU3M,
WHULAATUBHOCTD,
YMEHHE JECHCTBOBATD,
HCXOJ U3 CBOMX
BO3MOXHOCTEMN

NOHAMUAMU. KOMNIEKCHOE
YUCTI0, CONPANCEHHbBLE
KOMNJIEKCHblE YUCAA, MOOYIb
U apeymenm KOMHIJIEKCHO20
yucia, popma 3anucu
KOMNJIEKCHbIX YUCesl
(ceomempu ueckas,
MPUSOHOMEMPUYECKAS U
aneebpauveckas); ymems
npouU3800UmMb
apugmemuuecxue oelicmeus
C KOMNJIeKCHLIMU YUCTIAMU,
npuUBOOUMb NpUMepbl
UCNOIb308AHUSA
KOMNJIEKCHbIX YUCe;

- yMemb MOOeauposanv
peanvbHble Cumyayuu Ha
A3bIKE MAMEMAMUKU,
COCMABIAMb BbIPANCEHUS,
VPaeHeHUsl, HepaseHCmea U
Ux cucmemul N0 YCi08UIO
3a0aqu, ucciedo8ams
NOCMPOEHHbLE MOOEU C
UCNOIb308aAHUEM annapama
aneeopuol,
UHMepPnpemuposams
NOJIYYEeHHbLU pe3ylbmam,
cmpoums mamemamuyecKue
Mooenu ¢ nOMOubIO
2eoMempudecKux NOHAMuLl u
BENIUYUH, peuamp
CB853aHHbIE C HUMU
npaxkmuiecxue 3a0ayu,
cOCMaeismo
8EPOSIMHOCMHYI0 MOOEb U
UHMePnpemuposams
NOJIYYEHHbLU pe3ylbmam,
peuiams NPUKiaoHvle
3a0a4u cpedcmeamu
Mamemamuyecko20 aHaIu3d,
8 MOM YUCIe COYUATILHO-
9KOHOMUYECKO20 U
Qusuuecxkoeo xapakmepa

OK 02 Ucnoap30BaTh
COBpPEMEHHBIE CPEJICTBA

- YMETH
B3aMMOJICHCTBOBATH C

- YMETh ONEPUPOBATH
MOHATHSIMU: PAllOHAJIbHAs
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TIOMCKa, aHaJH3a u
UHTEPIIPETAIINH
uHpopmaruu, u
UHPOPMaITMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHMS 33124
npodeccuoHaTbHON
NEATETLHOCTH

COIMAIbHBIMU
UHCTUTYTaMH B
COOTBETCTBHUH C HX
GYHKITUSAMH U
Ha3HAYCHUEM; -
CIIOCOOHOCTH OLICHUBATh
CUTYaINIO ¥ IPUHUMATH
OCO3HAHHBIC PEIICHMUS,
OpUEHTHUPYSICh HA
MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U
IIEHHOCTH;

- TOTOBHOCTb K
TPYIy, OCO3HAHUE
IIEHHOCTH MacTEepCTBa,
TpyIoao0ue; -
TOTOBHOCTH K aKTHBHOM
NesTeIbHOCTH
TEXHOJIOTUYECKON U
COLMAIBHOMN
HaIPaBJICHHOCTH,
CITOCOOHOCTH
WHUIIUAPOBATH,
MJIAaHUPOBATH U
CaMOCTOSITEIIbHO
BBITIOJIHATH TaKyIO
JIeSITeIbHOCTD;

- MoJIy4aTh HOBBIC
3HAHMUS, €TO
WHTEPIPETAIINH,
peoOpa3oBaHUIO U
IPUMEHEHUIO B
Pa3IMYHBIX yUYEOHBIX
CUTYaIHIX, B TOM YHCIIS
IIPU CO3/]aHUU YUEOHBIX U
COIMAJIBHBIX MPOEKTOB;
- BEISIBIISTD
PUYUHHO-
CJICICTBEHHBIC CBSI3U U
aKTyaJM3upoBaTh 3a7auy,
BBIJIBUTATh TUTIOTE3Y €€
perieHus, HaXOAUTh
apryMEHTHI JIJIs
JI0KA3aTeNIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh

GyHKIMS, TOKa3aTenbHas
GbyHKIUS, CTeTeHHas
dbyHKIs, Jorapumudeckas
byHKIUA,
TPUTOHOMETPHUCCKHE
(byHKIIMH, 0OpaTHBIC
GyHKIUNA;, YMEHUE CTPOUTD
rpaduKu U3y4eHHBIX
(byHKIMi, UCIIOIB30BATh
rpaduKy pu U3y4eHUH
MPOLIECCOB U 3aBUCUMOCTEM,
NIPU PEIICHUH 3a7a4 U3
JIPYTHX y4eOHBIX MMPEIMETOB
U 3371249 U3 PeasIbHOM KU3HU;
BBIpaXKaTh PopMylaMu
3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

- yMemb onepuposamy
HOHAMUAMU. MOACOECMBO,
moodicoecmeeHHoe
npeobpazosanue, ypasHenue,
Hepagencmaeo, cucmema
VPasHeHull U HepageHCcms,
PABHOCUILHOCMb YPABHEHULL,
Hepagencma u cucmem,
PayuoHanbhble,
UppayuoHavHole,
nokasameJvHoie,
cmenenHvle,
Joeapugpmuyeckue,
MpU2oHOMempuiecKue
VPasHeHusl, HepaeeHCcmaa u
cucmemvl, ymems peuiams
VPasHeHUsl, HepageHCmaa U
cucmemul ¢ NOMOWBIO
PA3IUYHBIX NPUEMO8;
peuiams ypagHeHus,
HepageHcmaa u CUCmemyvl ¢
napamempom, NPUMeHsams
VPasHeHUsl, HepaBeHCm8a, Ux
cucmemvl 011 peueHus
Mamemamuyeckux 3a0ay u
3a0ay u3 paziudHbIx
obnacmeti HayKu U peatbHou
JICUBHU,
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napameTpbl U KpUTEpUU
pelIeHus;

- BJIAJICTh HABBIKAMU
noJiyueHus: ”HGOpMaIuu
U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTEIHHO
OCYIIIECTBIISTh TIOWCK,
aHaJIN3, CUCTEMATU3AIIHIO
Y UHTEPIPETAIUIO
nH(}OpMAITUU Pa3TNIHBIX
BUJIOB U (hOpM
MPEACTABIICHHS;

- UCII0JIb30BaTh
cpencTBa
UH(OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B pEIICHUU
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a/1a4
¢ coOIroIeHUEM
TpeOOoBaHU
PrOHOMHKH, TEXHUKHU
0€30I1aCHOCTH, TUTHUCHBI,
pecypcocoepekeHus,
MIPABOBBIX U ITHUECKUX
HOPM, HOPM
uHGOPMAITMOHHON
0e30I1acHOCTH;

- BIIAJICTh HABBIKAMU
pacro3HaBaHUs U
3amUThl THPOPMAIIUH,
UH(OPMAIMOHHON
0€30IMaCHOCTH JINYHOCTHU

- ymemb c860000HO
onepuposams NOHAMUAMIU:
O8uUdICeHUe, NAPAILLeTbHbI
NnepeHoc, CUMMempUsl Ha
NIIOCKOCMU U 8
npocmpancmee, no0BOPom,
npeobpazosanue noooous,
no00b6HbIe hucypol; ymems
PAacno3Hasams pasHvie u
no006HbIE hucypol, 8 MOM
yucne 8 npupooe,
ucKkyccmee, apxumekmype,
yMemb UCNOIb308AMb
2eomempuiecKue
OMHOWIEHUS, HAXOOUMD
2eomempuiecKue 8eULUHbL
(Onuna, yeoa, niowaos,
0bvem) npu pewenuu 3a0a4
u3 opyaux yueoHvix
npeomemos U u3 peaibHou
JHCUZHU

OK 03 IInanupoBats u
peann30BbIBAThH
COOCTBEHHOE
poheCCHOHAIIBHO € U
JUYHOCTHOE Pa3BUTHE,
peATPUHAMATEITb
CKYIO JIeSITeIbHOCTh B
npodeCCHOHAIIBHO
cdepe, UCIIOIB30BaTh
3HaHMS M0 (PUHAHCOBOM
I'PaMOTHOCTH B

- TOTOBHOCTb K
CaMOBBIPKCHUIO B
Pa3HBIX BUAAaX UCKYCCTBA,
CTPEMJICHHE TIPOSIBIISATH
KayeCTBA TBOPUYECKOU
JUYHOCTH;

- UMETh UHTEPEC K
paznTuyHbBIM cepam
npodecCHoHaTbHON
NEeATETLHOCTH, YMCHUE
COBEPIIATH OCO3HAHHBIN

- YMETh OTIEpUPOBATH
MOHATHUSMU: PAIMOHAIILHEIE,
HUppalMOHAIbHEIC,
MOKa3aTelIbHbIE, CTCTICHHBIE,
norapupMUUIECcKue,
TPUTOHOMETPUYECKHUE
YpaBHEHUS U HEPABEHCTBA,
UX CHCTEMBI;

- YMETh OTIEPUPOBATH
MOHATUSMHU: MHOTOTPaHHUK,
CCUYCHHE MHOTOTPaHHUKA,
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Pa3INYHbIX
JKN3HCHHBIX CUTyallusaX

BBIOOD Oyaylei
npodeccuu u
peann30BbIBATh
coOCTBEHHBIE
KU3HEHHbIC TUJIaHbI;
TOTOBHOCTH U
CIIOCOOHOCTB K
00pa30BaHUIO U
caM000pa30BaHUIO HA
MIPOTSKEHUH BCEU
KU3HH,

- aHATN3UPOBATh
MOJIyYCHHBIE B X0OJI€
pelIeHUs 3aa4u
pe3ynbTaThl, KPUTUUECKU
OIICHUBATh UX
JOCTOBEPHOCTb,
IPOTHO3UPOBATh
U3MEHEHHE B HOBBIX
YCIIOBHUSX;

- CaMOCTOSITENTEHO
COCTABJISITH TUIaH
penieHus IpoOJIEMBI C
Y4eTOM UMCIOIIHNXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U
IIPEAIIOYTECHNM;

- YMETh OIICHUBATH
PHUCKH U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110
UX CHIDKCHHUIO;

- chopMHUpOBaThH
IIPU3HABATh CBOE MPABO U
IIPaBo APYTrUX JIFOAECH Ha
OIIIHOKHU.

KyO, apayjieenumnesn,
npusMa, mupamuaa, Gurypa
Y TIOBEPXHOCTH BpAIICHHUS,
WIHHIP, KOHYC, TI1ap,
cdhepa, ceueHus GUrypbl
BpaIlleHUs, TUIOCKOCTb,
Kacaromasics chepsl,
UINHAPA, KOHYCa, II0IA b
MMOBEPXHOCTH TTUPAMUIBI,
MIPU3MBI, KOHYCa, ITUINHAPA,
iomaas chepsl, 00beM
Ky0a, mpsIMOYTOJILHOTO
napasurieNienurena,
TUPAMHU/TBL, TTPU3MBI,
IWJINHAPA, KOHYca, 11apa;
yMEHUE U300pakaTh
MHOTOTPAaHHUKHU U
MOBEPXHOCTHU BPAIICHHUS, UX
CEUEHHUS OT PYKH, C
MTOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB;
YMETh PacTio3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; YMETh
pacno3HaBaTh MPaBUIILHbBIE
MHOTOTPaHHUKH;

- YMETh OTIEpPUPOBATH
MOHSATUSMU: TIPSMOYTOJIbHAS
CUCTEMa KOOPIMHAT,
KOOPJIMHATHI TOYKU, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJIIPHOE MPON3BEICHUE,
YTOJ MEXKTy BEKTOPaMH,
CyMMa BEKTOPOB,
MIPOU3BEJCHUE BEKTOpa Ha
YHCJIO0; HAXOIUTH C
MTOMOIIIBIO W3yYCHHBIX
(bopMyIT KOOPIUHATHI
CEpeMHBI OTPE3Ka,
PACCTOSIHUE MEXITY TBYMS
TOYKAMU;

- YMETh OTIEpPUPOBATH
MOHATUSMU: Tpad, CBI3HBIN
rpad, aepeBo, KUK, rpad Ha




IJIOCKOCTH; YMEHUE
3a/1aBaTh U OINMCHIBATH
rpadbl pa3IuYHBIMU
CII0cO0aMu;

UCIIOJIb30BaTh Tpadbl IpH
pelIeHnH 3a/ay;

- YMETb CBOOOTHO
ONEPUPOBATH OHSATUAMMU:
COoueTaHue, NEPECTAHOBKA,
YHCJIO COUCTAHMM, YHUCIIO
MepeCTaHOBOK; OMHOM
HbroToHa; yMETh MPUMEHSITh
KOMOMHATOpHBIE (DAKTHI U
paccyXAeHUs ISl PELICHUS
3a/1ay;

- YMETh HAXOUTh
BEPOSITHOCTU COOBITUM C
HCIIOJIb30BaHUEM
rpauuecKux METOJIOB;
MPUMEHSITH JJIs1 PEIICHUS
3a1a4 (pOpMyIIbI CIIOKEHUS U
YMHOEHHUSI BEPOSITHOCTEMN,
dbopmyIly IOJTHOM
BEPOSATHOCTHU, (POpMyITy
bepnynin, koMOMHATOpPHBIC
bakTbl U HOPMYIIBI;
OLICHUBATh BEPOSITHOCTHU
peaNbHBIX COOBITHI; YMETh
ONEPUPOBATH OHSATUSIMU:
CJly4daiiHasi BEJINYMHA,
pacnpeneneHue
BEPOSTHOCTEM,
MaTEeMaTUYeCKOe 0XKHIaHUE,
JIMCTIEPCUSI U CTAaHAAPTHOE
OTKJIOHEHUE CITy4YalHOU
BEJIMYMHBI, HYHKITUU
pacnpeneneHus u
MJIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeJIbHOIO U
HOPMAaJIbHOTO
pacnpeneneHuu;

- YMETh UCMOJIb30BAThH
CBOMCTBA U3YYEHHBIX
pacnpeneeHui aist
peluieHrs 3a1a4; 3HAKOMCTBO
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C TTIOHSATHSMHU: 3aKOH
OOIBIINX YHCEII, METOIbI
BBIOOPOYHBIX
HUCCIEeIOBAHUM;

- yMETb MPUBOJIUTH
MIPUMEPHI TPOSIBICHUS
3aKOHA OOJIBIIINX YHCEN B
MPUPOTHBIX U
OOIIIECTBEHHBIX SABJICHUAX;
- YMETb CBOOOTHO
OTIEpHUPOBATH

OK 04 5¢dexTuBHO
B3aMMOJICHCTBOBATDH 1
paboTaTh B KOJIJICKTUBE
U KOMaH/1e

- TOTOBHOCTh
IPOTUBOCTOSTH
UJICOJIOTHH SKCTPEMH3MA,
HaAIlMOHAIN3MA,
KceHohoouwu,
JTUCKPUMHUHALIUHU TIO
COIMAJIbHBIM,
PETUTHO3HBIM, PACOBBIM,
HalMOHATBHBIM
MIpU3HAKaM;

- chopMHpPOBATH
HPaBCTBEHHOE CO3HAHUE,
ATUYECKOTO TTOBEACHMUS;
- TOTOBHOCTb K
TPYIy, OCO3HAHUE
IIEHHOCTH MacTEepPCTBA,
Tpynoaro0ue;

- CTaBUTH MPOOJIEMBI U
3a/1auu, I0MyCKaIOIIne
albTepHATUBHbBIC
pEIICHUS; - BIaJICTh
Pa3IMYHBIMU CIOCO0AMHU
OOIIICHUS U
B3aUMOJCHCTBUS;

- apryMEHTHPOBAHHO
BECTH TUAJIOT, YMETh
CMATYATh KOH(IUKTHBIE
CUTYaIINH; - Pa3BEPHYTO
Y JIOTUYHO U3JIaraTh
CBOIO TOYKY 3PEHHUS C
UCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;
COBMECTHas
NESATEIBHOCTD: -

- YMETh ONIEpUPOBATH
TOHATHUSIMU: CITyYaNHbBIN
OTIBIT U CIIy4aitHOE COObITHE,
BEPOSITHOCTH CITy4aiiHOTO
COOBITHS; YMETh BBIUYUCIISTh
BEPOSTHOCTH C
HCITIOJIb30BAaHUEM
rpauyeCcKX METOJIOB;
MPUMEHSATH (DOPMYJIBI
CIIOKEHUS U YMHOKCHUS
BEPOSITHOCTEN,
KOMOUMHATOpHbIE (PAKTHI U
dhopMyJIbl TIpU pEIICHUN
3aJiay; OIICHUBATh
BEPOSITHOCTU PEATTHHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJIMYMHAMU;
yMEHUE TPUBOJIUTH
MIPUMEPBHI TTPOSIBICHHUS
3aK0Ha OOJIBIIINX YHCEIl B
MPUPOTHBIX U
OOIIECTBCHHBIX SBJICHUSX,
- yMETb CBOOOTHO
OTIEpUPOBATH TIOHATHIIMHU:
CTEIEHb C 1IeJIBIM
MoKa3aresieM, KOPEHb
HaTypaJbHOU CTENIEHH,
CTETIEHb C PAllUOHATHHBIM
MoKa3aTesieM, CTEIEeHb C
JICMCTBUTEIILHBIM
(BEILIECTBEHHBIM)
nokasatesiem, Jjorapupm
qucia, CAHYC, KOCUHYC U
TAHT€HC NMPOU3BOJILHOTO

11




ITIOHUMATh H
HCTI0JIL30BaTh
IPEUMYIIIECTBA
KOMaHJIHOHN U
VHIUBUIYaJIbHON
paboTHI;

- BBIOMPATH
TEMAaTUKY U METO/IbI
COBMECTHBIX JICUCTBHH C
y4eTOM 00IIHX
HMHTEPECOB U
BO3MOKHOCTEH KaXKJI0r0O
YJIeHa KOJUICKTUBA; -
KOOPJAMHUPOBATH U
BBITIOJTHATH Pa0boOTy B
YCIOBUSIX peaibHOTO,
BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI;

- chopMHpPOBATH
CaMOKOHTPOJIb, YMETh
MIPUHUMATD
OTBETCTBEHHOCTH 32 CBOC
MMOBECHUE, CITOCOOHOCTD
aJanTUPOBATHCS K
SMOLMOHAILHBIM
M3MCHCHMSAM U
MPOSIBJISITH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;
- chopMHUpOBaTH
COLIMaJIbHBIC HABBIKH,
BKJIFOYAOIIIHE
CITOCOOHOCTh
BBICTpanMBaTh OTHOILICHUS
C APYTUMU JIFOJIbMH,
3a00TUTHCS, TPOSABIISTh
WHTEpEC U pa3peiiaTh
KOH(DJIUKTBIL;

- chopMHpOBaATH
IPUHATHIC MOTHUBBI U
apTyMEHTHI IPYTUX
JIIOJICU TIPU aHAJIN3E
pEe3yJbTaTOB

NS TeIIbHOCTH

YHCIIa;

- yMeTb CBOOOTHO
OTepUpPOBaTh MOHATHUIIMHU:
rpaduk GyHKIIMH, oOpaTHas
GyHKIIHSI, KOMITO3UITUS
GbyHKIUH, TUHEHHas
GbyHKIHS, KBaApaTHIHAS
byHKIMS, cTeTIeHHas
GYHKIHS C TIETTBIM
MOKa3aTeNeM,
TPUTOHOMETPHUIECKHUE
byHKIMM, 0OpaTHBIE
TPUTOHOMETPUYECKHUE
byHKIMH, TOKa3aTeIbHAS U
norapudmMuyeckas
GyHKIHUU; YMETh CTPOUTH
rpaduku GyHKIUH,
BBITIOJIHATH NPe0Opa3oBaHUs
rpaduKoB QyHKIIHI;

- YMETh UCIIOJIb30BaTh
rpaduku QyHKIMA 1715
U3YYEHHUS MPOLIECCOB U
3aBUCHMOCTEN NPH PEIICHUU
3a/1a4y U3 APYyrux y4eOHbIX
MPEIMETOB U U3 PEATLHOU
KU3HU, BBIpAXKATh
dhopMyTaMu 3aBUCUMOCTH
MEXy BeIMYUHAMU;

- cBOOOHO
OTIepUPOBAThH MOHATHIIMHU:
YETHOCTh (DYHKITUH,
MEePUOIMYHOCTH (PYHKITUH,
OTPaHUYCHHOCTDH (DYHKIIHH,
MOHOTOHHOCTb ()YHKLIHH,
AKCTpEMYM (YHKLIHH,
HauOoJIbIIIEE U HAUMEHBIIIEE
3HauYeHUs PYHKIUU Ha
MIPOMEKYTKE; YMETh
MIPOBOJIUTH UCCIICTOBAHKE
byHKINH,

- YMETh UCTIOJIb30BaTh
CBOMCTBA U TpaduKu
GyHKIMNA 151 penieHust
YPaBHEHUI, HEPABEHCTB U
3aJ1a4y C mapaMeTpaMus;
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n300paxaTh Ha
KOOPJIMHATHOM TIOCKOCTH
MHOKECTBA pEIICHUN
ypaBHEHUH, HEPABEHCTB U
UX CHCTEM,;

- yMETb CBOOOTHO
OTIepUPOBATH TOHATHIIMHU:
TOUKa, psiMasi, MI0CKOCTb,
MPOCTPAHCTBO, OTPE30K,
Jy4, IJIOCKUU YTOJI,
JBYTPaHHBIN YT OJI,
TPEXTPaHHBIA YIOJI,
nepeceKarolmecs,
napajuieiabHbIe U
CKpEILMBAIOIINECS IPSIMBIE,
napajieIbHOCTh U
MEPHEHANKYISIPHOCTh
MPSIMBIX U TJIIOCKOCTEMH, yTroJ
MEXy MPSMBIMU, YTOJI
MEXKly IPSIMOM 1
IUIOCKOCTBIO, YTOJ MEXKTY
IUTIOCKOCTSIMU; YMEHHUE
WCIIOJIb30BaTh NIPU PEIICHUHU
3a/1ay U3y4eHHbIE (DaKThl U
TEOPEMBI TJIAHUMETPHH,
yYMEHUE OIICHUBAThH Pa3Mephl
00BEKTOB B OKpPY>KAIOIIEM
MUpE; YMETh ONEPUPOBATH
MOHSATUSIMU: MHOTOTPaHHUK,
CEUYCHHE MHOTOTPaHHUKA,
MpaBUJILHBINM MHOTOTPaHHUK,
npu3Ma, nupamuzaa, purypa
Y TIOBEPXHOCTH BpAIICHHS,
WIMHIP, KOHYC, I1ap,
ctepa, pazBepTKa
MOBEPXHOCTH, CEUCHUS
KOHYCa U IIWIINHIPA,
napajuIeTbHBIC OCH WJIH
OCHOBAHUIO, CEUEHUE 111apa,
IJIOCKOCTh, Kacaromascs
cdepsl, TUINHAPA, KOHYCA;
YMEHHE CTPOUTH CEUECHUE
MHOTOTPAHHHKA,
n300paxkaTh
MHOTOTPAHHHUKH, QUTYPHI U
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MOBEPXHOCTHU BPALICHUS, UX
CEUEeHMsI, B TOM YHUCIIE C
MOMOIIIBIO AJIEKTPOHHBIX
CpEACTB; YMEHUE IPUMEHSITh
CBOWCTBA Fr€OMETPUUYECKUX
buryp, caMmocTosTeILHO
dbopMynupoBaTh
OTIpe/ICTICHUS N3y4aeMBbIX
¢buryp, BELABUTaTh THIIOTE3bI
O CBOMCTBAX M IIPU3HAKAX
reOMETPUUYECKUX PUTYP,
000CHOBBIBATh WJIN
OIpOBEpraTh UX; YMEHHE
IPOBOJUTH KJIACCH(PUKALINIO
¢buryp 1no pa3IuyHbIM
NpU3HAKaM, BBITOTHSATh
HEOOXOMMBbIE
JIOTIOJTHUTEIIbHBIE
OCTPOEHUS

OK 05 OcymiecTBisTh
YCTHYIO ¥l TUCbMEHHYTO
KOMMYHHUKAIIHIO Ha
roCcyJapCTBEHHOM
si3p1ke Poccuiickoi
deaeparuy ¢ yaeTom
0COOEHHOCTEM
COILIMAJILHOTO U
KYJbTYPHOTO
KOHTEKCTa

- IPUHSTH
TpagUIIMOHHBIE
HallMOHAJILHBIC,
00IIIeYeIIOBEUECKIE
TYMaHHUCTUYECKHAE U
JIEMOKPaTUYECKHUE
IICHHOCTH; -
COBEPIICHCTBOBATh
SI3BIKOBYIO U
YUTATENBCKYIO KYJIbTYPY
KaK CpeJICTBa
B3aUMOJICICTBUS MEXKIY
JIFOAbMH U TO3HAHUSA
MHUpA;

- OCO3HATh IIEHHOCTH
HAay4YHOU JIESITEIBbHOCTH,
TOTOBHOCTH
OCYIIECTBIISITh
MIPOEKTHYIO U
VCCIIEIOBATEIbCKY IO
JIeITEIbHOCTD
WH/MBHUIYaJbHO U B
TPYIIE; - BHOCUTH
KOPPEKTHBBI B
JIEATEIILHOCTD,
OIICHUBATh COOTBETCTBHUE

- YMETb OTIEpUPOBATH
MOHSTUSIMH: CPETHEE
apu(pMeTnyecKoe, MeIMaHa,
HauOoJIbIIIEE U HAUMEHbIIIEE
3HA4YCHUs, pa3Max,
JUCTepcus,CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOTO
Habopa; yMeHUE U3BIICKATh,
UHTEPIPETUPOBATH
uHdopmaIuio,
NPEJICTABICHHYIO B
TabauIax, Ha JuarpaMmax,
rpadukax, OTpaxarouryro
CBOMCTBA PEAJIBHBIX
MPOLIECCOB U SABJICHU;

- NPEICTABIATh
MH(OPMAIHUIO ¢ TOMOIIBIO
Ta0JIMI] U JUArPaMM;
UCCIIEIOBATh
CTaTUCTUYECKHUE IaHHBIE, B
TOM YHUCJIE C IPUMEHEHUEM
rpauuecKux METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETb ONIepUPOBATH
MOHSTUSMH: TOYKa, psiMas,
MJIOCKOCTh, MPOCTPAHCTBO,
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PE3YNbTATOB LIEJISM,
OILICHUBATh PUCKHU
MIOCJICACTBUN
NeSITeIbHOCTH; - BIAACTh
HaBbIKAMH Y4€OHO-
UCCJIeI0BATEIHCKON U
MPOEKTHOMU
NEATEIbHOCTU, HABbIKAMHU
paspeliieHus: mpodieM;

- CO3/1aBaTh TEKCTHI
B Pa3IUYHBIX opMaTax C
y4€TOM Ha3HAUYCHUS
uH(pOpMAaIUH U 11eJIEBOU
ayJIuTOPHH, BHIOUpast
ONTUMAaJIbHYIO0 (PopMy
NpEACTABICHUS U
BU3yaJIN3alINHY;

- BJIAJICTh HABBIKAMU
MO3HABATEIbHON
pediekcuun kak
OCO3HAHMSI COBEPIIAEMBbIX
JNEUCTBUMN U
MBICITUTEIBHBIX
MPOIIECCOB, UX
pe3yJbTaTOB U
OCHOBAaHUU

JIBYTPaHHBIN yroJ,
CKpEUIMBAIOIIUECS MPSMBIE,
napauieIbHOCTh U
NEePHEHANKYISIPHOCTh
MPSAMBIX U TJIIOCKOCTEH, yro
MEXy MPSMBIMH, YTOJI
MEXKy IPSIMOM U
MJIOCKOCTBIO, YTOJI MEXKIY
MJIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JIO TIJIOCKOCTH,
PACCTOSTHUE MEXKTY
MPSMBIMH, PACCTOSTHUE
MEXY MJIOCKOCTSIMU;

- YMETh UCIO0JIb30BaTh
MIPU PELICHUN 3a]1a4
U3y4YeHHBIC (PaKThI U
TEOPEMBI TIIAaHUMETPHH;
yYMEHUE OIICHUBATh Pa3Mephbl
00BEKTOB OKPY>KAIOIIETO
MUpa;

- ymemb c860000HO
onepuposams NOHAMUSIMU.:
cpedHee apugmemuueckoe,
Meouana, Hauboavuiee u
HaumeHnbuiee 3Ha4eHUs,
pasmax, oucnepcus,
cmaunoapmHuoe OmKIOHeHUe
OJ151 ONUCAHUSL YUCTOBIX
OAHHBIX, YMEMb
uccneo0osamo
cmamucmuyeckue OaHHvle, 8
MOM yucie ¢ npuMeHeHuem
epaghuveckux memooos u
971€KMPOHHBIX CPEOCME;
epaghuuecku uccnedosamo
coemecmHvle HabaI00eHUsl ¢
NOMOWbIO OUASPAMM
pacceusanus u TUHeUHOU
pezpeccuu

OK 06 ITposBasTh
TpaXKIaHCKO-
MaTPUOTHICCKYIO
MO3HIINIO,
JIEMOHCTPUPOBATH
0CO3HAHHOE TIOBE/ICHUE

- TOTOBHOCTH K
aKTUBHOM JEITECIBLHOCTHU
TEXHOJIOTUYECKOUN U
COIMaIbHOM
HaINpaBJIECHHOCTH,
CIIOCOOHOCThH

- YMETb pelaTh
TEKCTOBBIE 33]1a4 Pa3HbIX
TUTIOB (B TOM YHCJIC Ha
MPOLEHTHI, I0JIM U YacTH, Ha
JBUKEHUE, padoTy,
CTOMMOCTbH TOBAapPOB M YCIIYT,
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Ha OCHOBE
TPaAUITHOHHBIX
OOIIEUCIIOBECYSCKH X
LICHHOCTEH, B TOM YHCJIE
C y4e€TOM TrapMOHH3AINH
ME)KHAITHOHAJIBHEI X U
MEXPEITUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSATH CTAHAAPTHI
AHTUKOPPYILHOHH OT0
IOBEACHUS

UHUIMHPOBATH,
TUTAaHUPOBAThH U
CaMOCTOSITEIIEHO
BBITIOJTHATH TaKyIO
JeSTEIIEHOCTD;

- TUTAHUPOBATh U
OCYIIECTBJISITH ICUCTBUS
B OKPY’KAIOILIEH Cpee Ha
OCHOBE 3HAHUA LIeIen
YCTOMYMBOTO Pa3BUTHS
YEJIOBEUECTBA;

- CaMOCTOSITEITEHO
OCYIIECTBIISITh
MI03HABATEIIbHYIO
NeSITeIbHOCTD, BBISBIIATh
po0IeMbl, CTABUTDH U
dbopMynMpoBaThH
cOoOCTBEHHBIC 3a/1a4U B
o0pa3zoBaTeIbHON
TEATETLHOCTH H
KU3HCHHBIX CUTYaIIHSX;
- CIOCOOCTBOBATH
bopMUPOBAHUIO U
MIPOSIBJICHUIO ITUPOKOU
SPYIUIIN B Pa3HBIX
0071aCTIX 3HAHUMH,
MOCTOSIHHO TIOBBIIIATh
CBOM 00pa30BaTEIIbHBIN U
KYJIbTYPHBI YPOBEHB;

- chopMHpPOBATH,
pa3BUBATh CITIOCOOHOCTh
MOHUMATh MUD C
MO3UIIUN APYTOTO
YeIoBeKa

HAJIOTH, 33J]a4H U3 00JIacTH
yIpaBIeHUS JIUIYHBIMU U
CeMEHHBIMM (PMHAHCAMMU );
COCTaBIISITh BBIPAKCHHUS,
ypaBHEHUs, HEPABEHCTBA U
UX CHCTEMBI IO YCIOBHUIO
3aJ1ayu, UCCIICIOBATh
MOJIYYCHHOE PEIICHHE U
OIICHUBATh
MPaBI0NO0A00HOCTh
pE3yNbTATOB;

- yMemb onepuposamy
NOHAMUAMU. onpeodeietue,
axkcuoma, meopema,
credcmsue, c8oUCMa0,
NPU3HAK, 00KA3AMeNbCme0,
PABHOCUTIbHBLE
dopmynuposxu,

- ymemb
gdopmynuposamv obpamuoe
U NPOMUBONONIOHNCHOE
ymeepoicoeHue, npusooUms
npumepuvl U KOHMPHPUMEDD,
UCNOIL3068AMb MEMOO
MamemMamuyecKou
UHOYKYUU. NPOBOOUMb
O0oKkazamebHble
paccysicoeHus npu peuleHuu
3adau, oyeHueams
JIO2UYECKYIO NPABUILHOCb
paccyaxicoeHull;

- ymemb c860000HO
onepuposams NOHAMUAMIU.:
nOCIe008amMeNbHOCb,
apugpmemuueckas
npozpeccus,
eeomempuieckas
npoepeccusi, OeCKOHeuHO
yowigarouas
eeomempuieckas
npozpeccusi;

- yMmems 3a0a8amb
nOCIe008amenbHOCMU, 8
MOM Yucie ¢ NOMOUbIO

PEKYPPEHMHBIX PopMyn;
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- yMemb 8b1OUpPaAMb
NnOOX00AWUL MemoO OJis
peuienus 3a0ayu;

- NOHUMAHUE
BHAYUMOCMU MAMEMAMUKU
8 U3YUeHUU NPUPOOHBIX U
00UecmeeHHbIX NPOYEeCccos U
AGNIeHUU;

- YyMemb pacno3Hasams
nposigieHue 3aK0H08
Mamemamuxy 8 UCKYCcmee,
yMemsb npusooUms NpUMepbl
Mamemamuyeckux
OMKPLIMULU POCCUUCKOU U
MUPOBOU MAMeMamuyecKou
HayKa

OK 07 CopgericTBOoBaTh
COXpaHEHUIO
OKPYKaOUIEN CPEIbL,
pecypcocOepexeH uio,
IPUMEHSATH 3HAHUS 00
W3MCHCHUH KJIMMaTa,
TIPUHITUTIBI
OEepEKIINBOTO
MIPOU3BOJICTBA,

b hexTUBHO
JIEVCTBOBATh B
YpE3BbIYANHBIX
CUTYaIHIX

- HE IPUHUMATh
JENUCTBUSA, TPUHOCSIINE
BpEJl OKPYKAIOIIEH
cpene;

- YMETh
MIPOTHO3UPOBATH
HeOIaronpusITHbIE
HKOJIOTHYECKUE
MIOCJIE/ICTBUS
IpeANPUHUMAEMBIX
JICUCTBUM,
IpeIoTBpaIIaTh UX;

- PACIIMPUTD OTIBIT
NesTeTbHOCTH
3KOJIOTUYECKOM
HaIPaBJICHHOCTH;

- pa3padaTbiBaTh
TUTaH pErIeCHUs
npo0IEMBI C yUETOM
aHaJIM3a UMEIOIIUXCS
MaTepHATbHBIX U
HEMaTepHaTbHBIX
pECYpCOB; -
OCYIIIECTBIISTh
L[EeJICHAITPABJICHHBIN
MIOUCK TepeHoca CPEJICTB
U CIIOCOOOB JICUCTBUS B
po¢eCCUOHATIbHYIO
cpeny; - YMeTh

- YMETH OIIEpUPOBATH
MOHATUSAMU: (PYHKITHS,
HeTpepbIBHAS (PYHKITHS,
MIPOU3BOIHAS,
nepBooOpaszHasi,
ONPENICIICHHBIA NHTETPA;
YMETh HAXOIUTh
MIPOU3BOHbBIE
AJIIEMEHTapHbBIX (PYHKIUH,
UCIIOJIb3Ysl CIIPAaBOYHBIE
MaTepHuabl; UCCIEA0BAThH B
MPOCTEUIINX CITyYastX
(GyHKIIMA HA MOHOTOHHOCT®,
HAXOJIUTh HAUOOJIbIITUE U
HAaWMEHBIIINE 3HAYCHUS
(GyHKUHI; CTPOUTH rpaduKu
MHOT'OUJICHOB C
MCIIOJIb30BAaHUEM armapara
MaTEeMaTUYeCKOro aHaju3a;
MPUMEHSTH TPOU3BOJIHYIO
IIPU pPELIEHUU 3a]1a4 Ha
JBIDKEHUE; PEIIaTh
MPaKTHUKO-
OpUEHTHUPOBAHHBIC 3a/1a4U
Ha HAauOOJIbIITNE U
HAaWMEHBIIINE 3HAYCHUS, Ha
HaXOXJECHUE TyTH,
CKOPOCTHU U YCKOPEHUS;

- YMETh ONEpUPOBATh
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NEPEHOCUTDh 3HAHUS B
MO3HABATENbHYIO U
MPAKTUYECKYIO 00J1aCTH
KU3ZHENIEATEIIbHOCTH;

- npeasiaraTh HOBbIE
IPOEKTHI, OLICHUBATH
UJICU C TTO3UIINU
HOBU3HBI,
OPUTHHAIBHOCTH,
MPAKTUYECKON
3HAYUMOCTH; - 1aBaTh
OIIEHKY HOBBIM
CUTYaIUsIM, BHOCHUTD
KOPPEKTHUBHI B
NEATEIIbHOCTb,
OIICHUBATh COOTBETCTBHE
pPE3YyJIbTAaTOB LIEIISIM.

MOHSITUSIMH: TBUKCHHE B
MPOCTPAHCTBE, IOIOOHBIC
Gburypsl B IpOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIICHUE
TUIOIIA/IEH TIOBEPXHOCTENU U
00bEMOB MOJI00HBIX PUTYp
MIPY PEIICHUH 3a]1a4;

- YMETh BBIUYUCISATH
TCOMETPUUIECKHUE BEIIMUNHBI
(nnuHa, yrodi, mioaib,
00BeM, IIOIIA/b
MTOBEPXHOCTH ), UCTIOJIb3YsI
U3yYCHHBIC POPMYIIBI U
METO/IBI,

- yMemb onepuposamy
NOHAMUAMU.
HenpepbleHOCMb (OYHKYULL,
acumnmomol epaguxa
@yHKyuu, nepsas u 6mopas
npouU3800HAs PYHKYUU,
2eomempudeckull u
Quszuueckuti cmuici
NnpOU3800HOI,
nepeoobpasHasl,
onpeoeneHHblll UHmezpa;
YyMemb HAXo00umbo
acumnmomsl epaghuxa
dyukyuu, ymenue
BLIYUCTISIMb NPOU3BOOHDLE
CYMMbl, NPOU3BEOEHU,
YACMHO20 U KOMNO3UYUU
@dyHKYUL, HAX0O0UMb
YpasHeHue KacamenbHol K
epaghuxy gyuxyuu;

- YMemb UCNOIb308AMb
NnpPOU3800HYIO OJIsL
uccnedo8anusi hynkyuil, ons
HAX0IHCOEHUST HAUTYYULE2O
peuienus 8 NPUKIAOHbIX, 8
MOM YUcCie COYyUanIbHO-
9KOHOMUYECKUX U
Quzuneckux 3adauax, 0
onpeoeneHus CKOpocmu u
VCKOpeHUsl, Haxooums
niowaou u 0ovemvl ueyp ¢
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NOMOWbIO UHMeSPaa;
npuBoOUmMs NpUMepsl
Mamemamuyecko2o
MOOeNUpOBaAHUS C NOMOUBIO
ougppepenyuanvbHvix
VpaBHeHUll,

- ymemb c860000HO
Onepuposams NOHAMUSIMU:
NPAMOY20IbHAS CUCTEMA
KOOpOUHam, 6eKmop,
KOOpOUHAmMvl MOYKU,
KOOpOUHamul 6eKmopa,
CYMMa 8eKmMopos,
npoussedeHue 6eKmopa Ha
YUCII0, Pa3loHCeHue
gexmopa no 6asucy,
CKanApHoe npouszseoenue,
BeKMOpPHOE NPou3eeoeHue,
V20]1 MeHcAy 8eKMOopaMU;
VMeHue UCnoIb308ams
BEKMOPHBIU U
KOOPOUHAMHbBLU Memoo OJisl
peulenus 2eoMempudeckKux
3a0a4 u 3a0a4 opyaux
VUEOHbIX npeOMemos;
onepuposams NOHAMUAMU.:
mampuya 2x2 u 3x3,
onpeoenumens Mampuybl,
2e0MempudecKull CMulCll
onpeoenumeis
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2 CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIIUITJIMHbI

2.1 O0beM TUCHUILIMHBI M BUIBI Y4eOHOH padoThI

Bun yueOHoii padoThI ba3oBblii
YPOBE€Hb

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOM 243
TUCHUTITTHHBI
OcHoBHOe coaep:xaHne (KOMOMHUPOBAHHBIC 3AHATHS) 190
B TOM YHCJIC:
TEOPETUYECKOE 00yUCHHE 190
[IpodeccroHaIbHO-OPUEHTUPOBAHHOE COACPKAHUE 26
B TOM YHCJIE!
MIPAKTUYECKUE 3aHATHUS 26
KoncyabTanmuu 8
IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6
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2.2 O0beM TMCHUIUIMHBI M BUABI y4eOHOH padoThI

Conep:kanue y4eOHOTr0o MaTepuaJia, JJadopaTopHbie U

dopmMupyemble o01Iue U

HaumenoBaHue pa3jiesioB u . O0BbeM
Tem NpaKTHYeCKUe PadoThl, MPUKJIATHOH MOIY.Ib 4ACOB npogeccuoHaIbLHbIE
(ecu mpeyCMOTPEHBI) KOMIIEeTeHIIH U
1 2 3 4
Pa3nea 1. [loBTOpeHue Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 12 OK-01, OK-02, OK-03,
OcHoBHOE coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 4 OK-04, OK-05, OK-06,
Tema 1.1 Lesn u 3axaun Conepxanue yueOHOro MaTepuasa 2 OK-07
MaTeMATHKHU NPU OCBOEHUHU bazoBble 3HaHUSA U YMEHUS MO MaTeMaTHKE B MPO(ECCUOHATBLHOW U B
CHeNnaAJIbHOCTH MTOBCETHEBHOM JI€ITEILHOCTH.
Tema 1.2 Yucna n Coneprxanue yueOHOT0o MaTepuasia 2
BbIUHc/IeHNus. Boipa:keHus u JleicTBUsT HajA TOJOXKHUTENBHBIMH M OTPHUIATEIbHBIMU YUCIIAMU,
npeodpa3oBaHus OOBIKHOBCHHBIMH U JICCATUIHBIMU JIPOOSMHU.
JleiicTBus co creneHsMu, GopMyIibl COKPAIIEHHOTO YMHOKEHUSI.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJeP:KaHue (IPAKTHYECKHE 3aAHATHS) 6
Tema 1.3 I'eomeTpus Ha Coneprxanue yueOHOT0 MaTepuasia 2
MJIOCKOCTH Bunsl nnockux GUryp v ux miomas.
[IpakTHKO-OPHEHTHPOBAHHBIE 3a/aud B Kypce TE€OMETpHUH Ha
IJIOCKOCTH.
Tema 1.4 IIpoueHTHbIE Coneprxanue yueOHOT0 MaTepuasia 2
BbIYHCJICHHUS [IpocTeie TPOIEHTHI, pa3Hble CHOCOOBI MX BBIYUCIEHUA. CIOXKHBIE
MIPOIICHTEI.
Tema 1.5 YpaBHeHus u Copepxanue yueOHOT0 MaTepuana 2
HepaBeHcTBa. CHCTEMBI JluneiiHple,  KBaJpaTHblE, JAPOOHO-IMHEWHBIE  YpaBHEHUS U
yYpPaBHeHH HepaBeHCTBA. CHocoObl pemnieHHus CHCTEM JIMHEHWHBIX YpaBHEHUU.
CucreMbl TUHEWHBIX HEPABEHCTB.
KoHTpoJibHbIE padoThI 2
Tema 1.6 Copep:xanne yueOHOTO MaTepuana 2

BxoaHo# KOHTPOJIb

Boruncnenuss u  mpeoOpazoBaHus. YpaBHEHHUS M HEPaBEHCTBA.
I'eomeTpus Ha MIIOCKOCTH.
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Pazjen 2. [IpsiMble U JIOCKOCTH B POCTPAHCTBE 14 OK-01, OK-03, OK-04,
OcHoBHOeE coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 12 OK-05, OK-07
Tema 2.1. OcnoBHble moHsiTusi | Coneprkanue yueOHOro Marepuaia 2
crepeomerpun. Pacnonoxkenune | [Ipenmer crepeomerpuu. OCHOBHBIE TNOHSTHS (TOYKa, HpsAMasd,
NPSIMBIX U II0CKOCTEl IUIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUHU.
Ilepecekaromuecs, napajulelbHblE U CKpEIIMBAIOIIMECS IPSIMBIE.
[IpuzHak u CBOWCTBO CKpeuuBaroummxcs mnpsmbix. OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHIL.
Tema 2.2. [lapajuieIbHOCTD Coneprxkanne yueOHOro Marepuania 4
NPSAAMBIX, IPAMOii U [lapannensubie npsMas U IUIOCKOcTh. Ompenenenue. [IpusHak.
IUIOCKOCTH, IIOCKOCTEl CpoiictBa (¢ nmokaszarenbcTBOM). IlapamnenbHble  IJIOCKOCTH.
Omnpenenenue. [Ipusnak. CBoiicTBa (¢ A0Ka3aTenbCcTBOM). TeTpasap u
ero oaneMmeHTsl. [lapamnenenunen u ero osnemeHTshl. CBoiicTBa
MPOTUBOMNOJOXKHBIX TpaHe W JAMaroHajeil mnapajuleNenunesaa.
ITocTpoenne ceuenuii. Pemenue 3anay.
Tema 2.3. Copep:xanue yueOHOro MaTepuana 4
IlepnieHAUKYISAPHOCTH [IepnenukynsapHsie NIpsIMBIE. [TapamiensHbie IpsIMBIE,
NPSAIMBIX, PAMOii U MEePHeHIUKYIApHbIE K TUIOCKOCTU. [Ipu3HaK meprneHauKyIspHOCTH
IJIOCKOCTH, IJIOCKOCTEMH NpAMON U TIOCKOCTH. JlokazaTenbcTBo. [lepnieHAuKyYsip 1 HAKJIOHHAS.
[lepnennukynspHbie TUIOCKOCTH. [Ipu3HaKk mepreHINKYISIPHOCTH
IUI0CKOCTEH. Jloka3aTenbCTRO.
PaccTostHust B mpocTpaHCTBe.
Tema 2.4. Coneprxkanne y4eOHOro MaTepuasia 2
Teopema o Tpex Teopema o Tpex nepneHaukyispax. Jloka3zaTenbcTBO. YTOJI MEXKIY
neprneHIuKyJsipax MPSIMOY U TJIOCKOCTHIO.
YTroa Mexay IIIOCKOCTSIMU.
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (IPaKTHYecKHe 3aHATHSA) 2
Tema 2.5. IlapajuienbHble, Copep:xanne yueOHOTo MaTepuana 2
neprneHAUKYJIsIpHbIE, AKcHOMBI  cTepeoMeTpuH.  [lepneHAuKyIsIpHOCTh  NpSMOH |
CKpelMBaoIuecs NpsiMble IUIOCKOCTH, MApaJJIeIbHOCTh JABYX TNPSMBIX, MEPHEHIUKYISIPHBIX
IJIOCKOCTH, NEPIEHIUKYISIPHOCTD IIJIOCKOCTEH.
Paznen 3. KoopauHaTrsl H BEKTOPBI 12 OK-02, OK-03, OK-04,
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OcHoBHOe coiep:kaHue (KOMOMHUPOBAHHbIE 3AHSTHA)

oo

OK-07

Tema 3.1 lekapToBbI Copepxanne yaeOHOro MaTepuana 4

KOOP/AMHATHI B IPOCTPAaHCTBe. | /lekapTOoBBl KOOpAWHATHI B TpocTpaHcTBe. [Ipocreifmme 3amaun B

Paccrosinue mexny AByMs KoOpauHaTax. PaccrosHue MeEXIy ABYMs TOYKaMH, KOOpPIWHATHI

Toukamu. Koopaunarel CepeHbI OTPE3Ka.

cepeInHbI 0TPE3Ka.

Tema 3.2 BexkTopnl B Copep:xanue yueOHOro MaTepuana 4

MPOCTPAHCTBE. YT0J MEXKIY BekTopsl B ipocTpancTBe. ClokeHUE ¥ BEIMUTAHUE BEKTOPOB.

BekTopamu. CkaasipHoe YMHO)keHue BeKTopa Ha unciao. Kommianapusie BekTopsl. CKansipHOE

Npou3Be/ieHNe BEKTOPOB NpOU3BEICHNE  BEKTOpOB.  Pa3nmokeHWe  BEKTOpa IO  TpeMm
HEKOMIUTaHapHBIM BekTopaMm. KoopauHaThl BeKTOpa, CKalsipHOE
MIPOU3BE/ICHUE BEKTOPOB B KOOPIMHATAX, YO MEXIy BEKTOPAMH,
yroJl MEXy NPSMOI U MJIOCKOCTBIO, YTOJ MEXY IMIIOCKOCTSIMHU.

IIpodeccnoHATHLHO-OPMEHTHPOBAHHOE CO/lep:KaHNe (MPAKTHYeCKHE 3aHATHA) 2

Tema 3.3 IIpakTuko- Coneprxkanne y4eOHOro Marepuasia 2

OpMEeHTHPOBaHHbIe 3a1a4u Ha | KoopauHaTHas MI0CKOCTh. BhIuuCIieHHEe paccTOSIHUN U TUTOMAIeH Ha

KOOPIAMHATHOM MJIOCKOCTH T10cKOCTH. KonmmiecTBeHHbBIE pacyeThl.

KonTtpoJsbHbie padoThl 2

Tema 3.4 Pemienne 3aaau. Coneprxanue yueOHOT0 MaTepuasia 2

Koopaunatel 1 BeKTOpBI B  JlekapToBel KOOpAMHATBI B TMPOCTPAHCTBE. BekTopbl B
npoctpancTBe. CIIOKCHHE ¥ BBIUATAHUE BEKTOPOB. YMHOXKCHHUE
BekTOpa Ha uyucino. Kowmmanapuele  BekTopbl.  CkanspHOe
MPOM3BEJICHNE  BEKTOPOB.  PasmokeHWe  BEeKTOpa IO TPeM
HEKOMIUTaHapHBIM BekTopaMm. IlpocTeifmue 3amaum B KOOpAMHATAX.
KoopmuHaTel BEKTOpa, PacCTOSHUE MEXAY TOYKAMHU, KOOPIUHATHI
CepeHbl  OTpe3Ka, CKalspHOE TPOU3BEIECHUE BEKTOPOB B
KOOpJIWHATAX, YroJl MEXIy BEKTOpaMH, YroJI MEXIy TpSIMOH H
TJIOCKOCTBIO, YTOJl MEXKTY MIOCKOCTSMHU.

Pa3nen 4. Crenenu u kopuu. CreneHHast QyHKIUsI 12 OK-01, OK-02, OK-03,

OcHoBHOE cojep:xkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 10 OK-04, OK-05, OK-07

Tema 4.1 Crenennas Copepxanue yueOHOT0 MaTepuana 2

(pynkuus, ee cBolicTBa

[ToHsiTHE KOPHS N-0M CTENEHU M3 JIEUCTBUTENIBHOrO yucia. OyHKIUH
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n v (V) v
y = W/x ux cBoiictBa u rpaduku. CBONCTBA KOPHS N-OH CTENEHHU.

Tema 4.2 IIpeoOpa3zoBanue Copep:xanue yueOHOro MaTepuana 2

BBLIPaKeHUH ¢ KOpHAMH -0ii | [IpeoOpa3oBaHre HPPALMOHATIBHBIX BEIPAXKEHUI

cTeneHu

Tema 4.3 CpoiicTBa crenenu ¢ | Conepkanue yueOHOT0 MaTepuasia 2

PALMOHAJIBHBIM U [TonsaTue creneHu ¢ ar0ObIM palMOHATBFHBIM NOKa3arenaeM. CTeneHHble

AEeHCTBUTENbHBIM (GyHKIIMH, UX CBOWCTBA U IpauKu.

NM0KAa3aTeJIIMH

Tema 4.4 Peuienune Coneprxkanue yueOHOro MaTepuasia 4

HMPPALMOHAILHBIX YPABHEHMH | PABHOCWIIBHOCTh ~ MPPAlMOHAJIBHBIX  YPAaBHEHUH ¥  HEPABEHCTB.

U HEPABEHCTB Metonsl ux peuieHus. PemieHue uppalMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB

KoutpoJsbHbie padoTsl 2

Tema 4.5 CTtenenun u KOpHH. Coneprxanue yueOHOTo MaTepurana 2

Crenennasi pyHKUIHSA Omnpenenenue creneHHoi ¢yHkiuu. Vcnonp3oBaHue ee CBONWCTB MpHU
peleHNH ypaBHEHUH M HEPABEHCTB.

Pasnea S. [lokasareabHasi yHKIus 10 OK-01, OK-02, OK-03,

OcHoBHOE cogepkaHue (KOMOMHUPOBAHHBIC 3AHATHS) 8 OK-04, OK-05, OK-07

Tema 5.1 I[loka3aTenbHasi Coneprxanue yueOHOT0 MaTepuasa 2

(¢pyHkuus, ee cBOMcTBA CreneHb ¢  NPOU3BOJBHBIM  JIEMCTBUTENBHBIM  IOKa3aTeJIeM.
Omnpenenenue mnokaszareabHOW (yHKLIMH, c€ CBOWCTBa U TIpaduk.
3HaKOMCTBO C MpPHUMEHEHHMEM IOKa3aTelnbHOM ¢(yHKuMU. Pemenue
MOKa3aTeIbHBIX YPaBHEHHUH ()YHKIIMOHAIBHO-TPAQHIECKUM METOJIOM.

Tema 5.2 Pemienue Conepxanue yueOHOro MaTepuasa 4

NOKa3aTeJILHBLIX YPABHEHMI U | PemieHne  moKa3aTeNbHBIX  YpaBHEHHW  METOJOM  YpaBHUBAHHS

HEPABEHCTB nokasartesei, METOJIOM BBEJICHUS HOBOM NEepPEMEHHOI,
(GYHKIMOHATHHO-TPAQUUECKIM METOOM. PemreHne mokas3aTeinbHbBIX
HEPaBEHCTB.

Tema 5.3 Cucrembl Coneprxanne yueOHOTO MaTepuasa 2

MOKA3aTeJbHbIX YPABHEHUH Pemenue cucrem noka3aTeabHbIX YPAaBHEHHUM.

KonTpoJsbHbIe padoThl 2

Tema 5.4 Pemienne 3aaau. \ Coneprxanne y4eOHOTO MaTeprana 2
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IMoka3zarenbHass pyHKIMS

Pemenne mokasarenpHBIX ~YpaBHEHMM  METONOM  YpaBHUBAHUSA
IIOKa3aTele M METOJOM BBEACHUS HOBOM IlepeMeHHOH. Pemenue
II0Ka3aTeIbHBIX HEPABEHCTB.

Pa3nea 6. Jlorapu¢gmsl. Jlorapudmudeckas QyHKIus 18 OK-01, OK-02, OK-03,
OcHoBHOE cojep:xkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 14 OK-04, OK-05, OK-07
Tema 6.1 Jlorapudgm yuciaa. Copepxanne yaeOHOTo MaTepuana 2
JdecaTHYHbIN M HATYPAJIbHBINH | PereHne cucTeM moka3aTeibHbIX YPaBHCHUI.
Jorapu(pmsl, YucjI0 e
Tema 6.2 CBoiicTBa Coneprxanue yueOHOro MaTepuasia 2
Jorapugmos. Onepanus CgoiictBa sorapudmos. Oneparius 1orapupMupoBaHusl.
Jorapu(pMupoBaHus
Tema 6.3 Jlorapudpmuyeckasn Copep:xanue yueOHOro MaTepuana 2
¢pyHkumus, ee cBoiicTBa Jlorapudmuueckasi QyHKIUS U €€ CBOICTBA
Tema 6.4 Pemuenue Copep:xanue yueOHOro MaTepuana 6
Jorapupmuyeckux [TonsaTne JOTapuPMHIECKOTO YpaBHEHUS. Onepanus
YpPaBHeHMIi U HEPABEHCTB MOTEHLIUPOBaHUsL. TpH OCHOBHBIX METOa PEIICHUS JTOTapHU(PMUIECKIX
ypaBHEHUH: (PYHKIHMOHAIBHO-TPApUUECKHI, METO/I MMOTEHIIMPOBAHMS,
METOZ  BBEIEHUS  HOBOM  mepemeHHoOW.  Jlorapudmuueckue
HEpaBEHCTBA.
Tema 6.5 Cucrembl Coneprxanue yueOHOT0 MaTepuasa 2
JorapupmMu4ecKkux ANropuT™M  pelleHHMs  CHUCTEMbl  ypaBHEHMH. PaBHOCHIBHOCTB
yYpaBHeHHH Jorapu(PMHUUECKUX YpaBHEHUHN U HEPABEHCTB.
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJlep:KaHue (IPAKTHYECKHE 3AaHATHSA) 2
Tema 6.6 Jlorapugmsbl B Coneprxanue yueOHOT0 MaTepuasia 2
NpHupoJe U TEXHUKE ITpumenenue norapudma. Jlorapupmuueckas cnupans B npupoze. Ee
MaTe€MaTHYECKUE CBOMCTBA.
KoHnTpoJsbHbIe padoThI 2
Tema 6.7 Pemienne 3aaau. Copepxanne yueOHOT0 MaTepuana 2
Jlorapugmsi. Jlorapudmuueckas GyHKIHS. Pemenne MPOCTEUIINX
Jlorapugmuyeckas GyHKuMs | norapuMUYECKIX ypaBHEHUM.
Pasjnen 7. OCHOBBI TPMTOHOMETPHH. 28 OK-01, OK-02, OK-03,
OcHoBHOe coepxaHue (KOMOUMHUPOBAHHbIE 3AHATHS) 14 OK-04, OK-05, OK-06,
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Tema 7.1
Tpuronomerpuveckue
GyHKUMM NPOU3BOJIBLHOTO
yria, yuciaa. Paanannas u
rpaaycHasi Mmepa yrJja

Copep:xanue yueOHOro MaTepuana

Pannannas mepa yrna. IIoBOpOT TOYKM BOKpPYr Hadaja KOOpPIMHAT.
Onpenenenne cuHyca, KOCHHYCa, TaHI€HCA W KOTAHIEHCA. 3HAKU
CUHYyCa, KOCHHYCa, TaHI€HCa M KOTaHI'€HCAa II0 YEeTBEPTSIM.
3aBUCUMOCTD MEXK]y CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTAaHI€HCOM
OJTHOI'O M TOT'O JK€ yIJIa.

Tema 7.2 OcHOBHEIE

Copep:xanue yueOHOro MaTepuana

TPUTOHOMETPHYECKHE Tpuronomerpuueckue TtoxkaecrBa. CHHYC, KOCHHYC, TaHI€HC U
TO)KAeCTBA. POpPMYJIBI KOTaHI'€HC YTJIOB ¢ U - 0. DOpMyJIbl IpUBEICHMUS.
NpUBeICHUA

Tema 7.3 Cunyc, KocuHyc,
TAHI'€HC CYMMBbI H Pa3HOCTH
ABYX yriioB CHHYC H KOCHHYC
ABOMHHOrO yrja. ®opmy.isl
MOJIOBHHHOI'O yIJIa

Copep:xanue yueOHOTo MaTepuana

Cymma u pazHocTs cuHycoB. CymMMma U pa3HOCTb KOCHHYCOB. CHHYC U
KOCHHYC  JBOMHOro  yrna. @opmyisl  IOJOBHHHOIO  YIJIA.
[IpeoOpa3oBanuss CyMMbl  TPUTOHOMETPHUYECKUX  (QYHKUUH B
IIPOU3BEICHUE W  MPOU3BEACHUA B  CyMMY.  BbIpaxeHue
TPUTOHOMETPUUYECKUX  (PYHKIMI dYepe3 TaHIeHC IO0JIOBUHHOIO
aprymenTta. IIpeoOpa3oBaHus MNpoOCTEHHIMX TPUTOHOMETPUUECKUX
BBIPAKCHUM.

Tema 7.4 ®ynkuum, ux
cBoiicTBa. CnocoObl 3a1aHus

Coneprxanue yueOHOT0 MaTepuasia

OO6nacte onpezeneHus 1 MHOXKECTBO 3HaYeHUH QyHKuuH. YETHOCTD,

pynkuumi HEYETHOCTb, MEPUOANIHOCTh DyHKIMI. CriocoObI 3a7aHus QYHKITHIA.
Tema 7.5 Conepxanue yueOHOro MaTepuasa
Tpuronomerpnueckue Ob6nacTh omnpeneaeHus U MHOXKECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX

(yHkuum, ux cBoiicTea u
rpagpuxku

GyHKIMH. YeTtHOCTS, HEYETHOCTB, [IEPUOANYHOCTD
Tpuronomerpuueckux QpyHkuuii. CoiicTBa U rpapuku GyHKUUN y =
cosX,y =sinx,y =tanx, y = cotx

Tema 7.6 Ilpeodpa3zoBanue
rpagpuxosn
TPUTOHOMETPHYECKUX
byHxkumi

Copepxanne yueOHOT0 MaTepuana

Cxxate M pacTsbkeHue TpauKOB TPUTOHOMETPUYECKUX (DYHKIMH.
[IpeoOpaszoBanue rpad kOB TPUTOHOMETPUUECKUX (DYHKITHIA.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJep:KaHue (MIPAKTHYECKHE 3aAHATHS)

Tema 7.7 Onucanune

Coneprxanne y4eOHOTO MaTepraia

OK-07
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NPOU3BOJACTBEHHbIX
NPOLECCOB C MOMOIIBLIO
rpagpukoB GpyHKUMA

Hcnonp3oBaHue  CBOWCTB
npoeCCUOHATBHBIX 3a/1auaX.

TPUTOHOMETPUYECKUX  (YHKIUH B

OcHoBHoOe cogepkaHue (KOMOMHUPOBAHHbIC 3AHATHS) 10
Tema 7.8 O0paTHbIe Copep:xanue yueOHOro MaTepuana 2
TPUTOHOMETPUYeCKHUe OO6parHnbie Tpuronomerpudeckue GpyHkuuu. Mx cBoiicTBa u rpaduki.
byHkunn
Tema 7.9 Coneprxanue yueOHOTo MaTepuania 4
Tpuronomerpuyeckue YpaBHeHHEe COSX = a. YpaBHEH Sinx =a. YpaBHeHHE tanx = a,
YPAaBHCHHUS M HEPABCHCTBA cotx = a. Pemenue TPUrOHOMETPUYECKUX YPABHEHHU OCHOBHBIX
TUIIOB: IPOCTEHIINE TPUTOHOMETPUUECKUE YPAaBHEHMSI, CBOASIINECS K
KBaJIpaTHBIM, pElIaeMble Pa3I0KEHHUEM Ha MHOXHUTEIHU, OJHOPOJIHBIE.
[Ipocreiimne TPUroHOMETPUYECKNE HEPABEHCTBA
Tema 7.10 Cucremsl Copep:xanue yueOHOro MaTepuana 2
TPUTOHOMETPUYECKHX CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.
YPaBHEeHH
KoHnTpoJibHbIe padoThl 2
Tema 7.10 Pemenue 3axau. Coneprxanue yueOHOT0 MaTepuasia 2
OCHOBBI TPUTOHOMETPHH. [IpeoOpa3oBanue TPUTOHOMETPUUECKUX  BblpakeHUil. Pemienue
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX YPAaBHEHUHM U HEPABEHCTB B TOM YHCIE C
pyHKIHu MCIOJIb30BAHUEM CBOMCTB (DYHKITHMH.
Pa3znea 8. KommiekcHbIe 4ucIa 6 OK-01, OK-02, OK-03,
OcHoBHOe conepxaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 4 OK-04, OK-05, OK-06,
Tema 8.1. IlonsiTue CopepxaHue yueOHOro MaTepuana 2 OK-07
KOMILJIEKCHOT'0 YU CJIA. BBeneHne NOHATHE KOMIUIEKCHOIO 4YHCINA, €ro TIeoMeTpudecKas
Aareopanueckasi gopma UHTEpHOpeTanusa. BpIMolHEHWe JEUCTBUA HaJ  KOMIUIEKCHBIMU
KOMILJIEKCHOT'0 YU CJIA. YHCIaMH, 33JaHHBIMU B alire0pandeckoil popme.
Tema 8.2. Copepxanne yueOHOT0 MaTepuana 2

Tpuronomerpuyeckas ¢popma
KOMILJIEKCHOT'0 YU CJIA.

Tpuronomerpuyeckass (opma KOMIUIEKCHOTO uyucia. BolnmonHeHue
JNEUCTBUM  HAJ  KOMIUIEKCHBIMM  YHCIAaMH,  3aJaHHbBIMU B
TpUroHoMmerpuueckoi Qopme. IlepeBo KOMIUIEKCHOTO YHcia U3
anreOpandeckoi GopMbI B TPUTOHOMETPHUYECKYIO U HA000POT.
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IIpodeccnonabHO-OPHEHTHPOBAHHOE CoJepKaHNe (MPAKTHYECKHE 3aHSATHA)

Tema 8.3. [leiicTBus ¢ Copepxanne yaeOHOTo MaTepuana 2
KOMILIEKCHBIMH YMC/IaMH NPH | BeinonHeHue AefcTBUi ¢ KOMIUIEKCHBIMH YMCIaMH B Pa3HbIX GopMax,
peleHuy NPUKJIAAHBIX 32124 | pelIeHue KBaIpaTHBIX YPaBHEHUI.
Pazjnen 9. [IpousBoanasi pyHkiumn, ee npuMeHeHne 24 OK-01, OK-02, OK-03,
OcHoBHOE cojep:xkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 20 OK-04, OK-05, OK-06,
Tema 9.1 IlonsiTue Coneprxanne yueOHOro MaTepuasa 2 OK-07
Npou3BOHOH. PopmyIIbI U OmnpeneneHre YUCIOBOM MOCIEAOBATEIHLHOCTH U CIIOCOOBI €€ 3aJaHusl.
npaBuja CpolicTBa 4HMCIIOBBIX IoOcieaoBarenbHocTed. Onpenenenue mnpeaena
auddepeHIMpPOBaAHUS MOCIIe0BATEIbHOCTU. BhIunciieHne mpeenoB Mmociae10BaTeIbHOCTEMH.
Ilpenen ¢ynkumn Ha OeckoHeuHocTH. [lpenen QyHkuuu B TOUKe.
[Ipupamenne  aprymenra. Ilpupamenue  ynxouu.  3apauw,
MPUBOJALINE K HMOHATHIO POM3BOJAHON. OmpeneneHue Mporu3BOIHOM.
ANropuTM OTHICKaHHSI IPOU3BOIHOM.
Tema 9.2 IIpou3Boanbie Coneprxanue yueOHOro MaTepuasia 4
CYMMBI, Pa3HOCTH ®opmynsl auddepenuupoBanus. 11pasuia quddepeHpoBaHus.
NPON3Be/eHNsl, YACTHOTO
Tema 9.3 IIpon3Boanbie Copep:xanue yueOHOT0 MaTepuana 2
TPUTOHOMETPHYECKUX Onpenenenne CJIOXKHOM byHKINN. [IpousBoanas
(ynxuuii. IIponssognas TpUroHoMeTpuueckux ¢pyHkiuil. [IpousBonHas cioxxHON QyHKIIUH.
CJI0KHOM (DYHKIHH
Tema 9.4 TlousiTue 0 Copep:xanne yueOHOT0 MaTepuana 2
HeNnpepbIBHOCTH (PYHKIMHU. ITonsatue HenpepbiBHOW (yHKIMU. CBONCTBA HEMPEPHIBHON (DYHKIUH.
Metoa nHTEPBAJIOB CBsi3p MEXAY HEMpPEPHIBHOCTHIO U AUPPEpEeHIUPYEMOCTbIO (QYHKIIUU
B TOYKE. AJITOPUTM PELICHHUsI HEPABEHCTB METOJIOM UHTEPBAJIOB.
Tema 9.5 I'eomeTpuyeckuii u Coneprxanne y4eOHOTO MaTepurasa 2
(puznyeckuit cMbICI I'eomerpuueckuil  cMbICT  NPOU3BOJHOM  (YHKUIMU -  YIJIOBOM
NPOM3BOAHOM ko3¢ dULMEeHT KacaTeabHOU K rpa@uKy GyHKIUU B TOUKE. YpaBHEHUE
KacaTeJIbHOU K TpaguKy GyHKIHU. AJITOPUTM COCTABIICHUS YpaBHEHUS
KacaTenbHOH K rpaduky ¢yHkuun y = f(x).Puzndeckuil CMbICI
IIPOU3BOJHOM.
Tema 9.6 MOHOTOHHOCTD Coneprxanne yu4eOHOT0 MaTeprana 2
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bynxunu. Touku 3kcTpemyma

Bospacranue u yObiBaHMe (DYHKIMHM, COOTBETCTBHE BO3pACTaHUs U
yObIBaHUSl (YHKIMHU 3HaKy Mpou3BoAHOH. [loHsTHe mnpon3BOIHON
BBICLIETO IOpsAKAa, COOTBETCTBUE 3HAKa BTOPOH IPOM3BOAHOM
BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajayd Ha
MakCUMyM M MUHUMYM. IloHATHE acuUMOTOTBI, CHOCOOBI UX
orpesesieHusl. AJITOPUTM HUCCIENOBaHUS (YHKIIMH M TIOCTPOCHHUS Ce
rpaguka ¢ IOMOIIBIO NPOU3BOIHON. JIpoOHO-IMHelHas pyHKLUs

Tema 9.7 UccienoBanue Coneprxanue yueOHOTo MaTepuasia 2
¢yHkumii 4 mocrpoenne HccnenoBanne pyHKIIMKM HA MOHOTOHHOCTH M ITOCTPOCHHE I'PaUKOB.
rpagpuxkos
Tema 9.8 HanbGoub1iee u Copep:xanue yueOHOTo MaTepuana 2
HauMMeHblIee 3HAYeHHU A Haxoxaenne HamOOJBIIEr0O W HAMMCHBIIETO 3HAYCHUH (QYHKIIHA,
pyHKkumnu MOCTpOCHHE Tpa)MKOB MHOTOWIECHOB C HCIIOJIb30BAHHMEM aIlapara
MaTEMaTHYECKOIo aHaJIn3a.
Tema 9.9 ®@usuveckuii cmbica | Coneprkanue yueOHOro Marepualia 2
NPOU3BO/HON B Ouznyeckuil (MEXaHUYECKHI) CMBICI MPOU3BOJHON - MIHOBEHHAas
Npo(hecCHOHATBHBIX 321a49aX | CKOPOCTh B MOMEHT BpeMeHH t: v = S'(t)
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJeP:KaHue (MIPAKTHYECKHE 3aAHATHS) 2
Tema 9.10 Haxo:xnenune Haumensbiiee n Hanbosnblee 3HaueHne QyHKINUN 2
ONTHMAJIBHOTO Pe3yJIbTaTa ¢
NMOMOIIbIO MIPOM3BO/IHOI B
NPaKTHYEeCKHUX 32/1a4axX
KoHnTpoJibHbIe padoThl 2
Tema 9.11 Pemenue 3aaau. Coneprxanue yueOHOT0o MaTepuasia 2
IIpousBoanas pyHKIHUH, €€ ®opmynel 1 npaBuia quddepenupoanus. Mcecnenopanue pyHkuni
NMpUMEHEHUE C TIOMOIIBIO MPOU3BOAHON. Hambonbiiee n HamMeHbIee 3HAYCHHS
(GyHKIHU.
Pa3nesn 10. MHOTOrpaHHUKH U TeJIa BPAILEHHS 34 OK-01, OK-02, OK-03,
OcHoBHOe coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 12 OK-04, OK-05, OK-06,
Tema 10.1 Bepuunsbl, pedpa, Copep:xaHue yueOHOro MaTepuana 2 OK-07

rPaHy MHOTOTPAHHHMKA

[Tonsitue mMHoOrOrpanHuMka. Ero aymeMeHTH: BepuIMHBI, pedpa, TpaHH.
Junaronans. Ceuenue. Boinykible U HEBBITYKIIBIC MHOTOTPAHHUKH.
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Tema 10.2 Ilpusma, ee
COCTaBJISIIOILIME, CeYCHHeE.
IIpsamasi 1 npaBUJIbLHAS
NPU3MBbI

Copep:xanue yueOHOro MaTepuana

[Tonstre mpusmel. Ee ocHOBaHUs 1 OOKOBBIE TpaHH. BhicoTa MpU3MBI.
[Ipsimas u HaknoHHas npusma. [IpaBuibHas npusma. Ee ceuenue.

Tema 10.3 [Tapajneaenumnen, Copep:xanue yueOHOro MaTepuana 2

Kky0. Ceuenne Ky0a, [Tapannenenunen, cBOMCTBa MPSIMOYTOJIBHOTO Mapajuiesenunena, Kyo.

napaJjiesjienumnena Ceuenue Ky0a, napajienenumneaa

Tema 10.4 ITupamunaa, ee Coneprxanue yueOHOro MaTepuasia 2

COCTABJISAIOIHE, CEYEHHE. [Mupamuna u ee onementsl. Ceuenwe nupamuabl. IlpaBunbHas

IIpaBuibHas nupamMuaa. nupamMuaa. YceuyeHHas mupaMuia.

YceyeHHAs MUPAMHUJIA

Tema 10.5 bokoBasi m mostnass | Coneprkanue yueOHOTro Marepualia 2

MOBEPXHOCTH NMPHU3MBI, [Tnomanas 60KOBOH M MOITHOM MOBEPXHOCTH MPU3MBI, TUPAMHJIBI.

NUPaAMHUIbI

Tema 10.6 CummeTpus B kyde, | Conepxanue yueOHOro Marepuaia 2

napaJuiejienuiese, npusme, CumMMeTpHsi OTHOCUTENBHO TOUKH, MPSIMOH, MmiiockocTu. CUMMETpus B

nupamuje KyOe, mapajuiesienurese, npu3Me, MIpaMu/Ie.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJiep:KaHue (IPAKTHYECKHE 3aAHATHS) 2

Tema 10.7 llpumepnbi Coneprxanue yueOHOT0 MaTepuasia 2

CHMMeTpHii B npogeccun CuMMeTpHsl B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

OcHoBHOE cogepkaHue (KOMOMHUPOBAHHbIC 3AHATHS) 16

Tema 10.8 Huaunap, ero Coneprxanue yueOHOT0 MaTepuasia 2

cocrapiasomue. Ceyenue Humuuaap u ero snemeHThl. CedeHue HWIMHApA (MapajieNbHOE

HUJINHAPA OCHOBAHHIO U OcH). Pa3zBepTka mumHapa.

Tema 10.9 Konyc, ero Coneprxanue yueOHOro MaTepuasa 2

cocrassiiomue. Ceuenune Konyc u ero snementsl. CedeHne KoHyca (MapaielbHOe OCHOBAHUIO

KOHYcCa W TIPOXOJsIliee Yepe3 BEpIIMHY), KOHWYECKHE cedeHHs. Pa3Beprka
KOHYCa.

Tema 10.10 YceueHHbIi Coneprxanne y4eOHOTO MaTepuana 2

KkoHyc. CeyeHne yCe4eHHOro VYceuennslii konyc. Ero o0pasytomias u Beicota. CeueHre yceueHHOTo

KOHYca KOHYyCa

Tema 10.11 Hlap u cepa, ux | Cogepkanue yueOHOro marepuaa 2
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CeUycHHUHA

[Map u cdepa. Bzammuoe pacnosioxkeHue cdepbl U TUIOCKOCTH.
Ceuenue mapa, cepsl.

Tema 10.12 [TousiTue 00 Copep:xanue yueOHOro MaTepuana 2
o0beme Tes1a. OTHOIIEHHE [Tonstne 06 oObeme Tema. OOBeM Kyba ©  TPSIMOYTOJIBHOTO
00LEeMOB IIOJJOOHBIX TeJl napawienenumnena. OobeM npu3Mel U WIHHAPA. OTHOIIEHHE 00BEMOB
MOAOOHBIX TEJI.
Tema 10.13 Copep:xanue yueOHOro MaTepuana 2
O0beMbl M NJIOIATH O6bemMbl mupaMubl 1 KoHyca. O6beM mapa. [Inomaan nosepxHocTeit
NOBEPXHOCTEH TeJl TENl.
Tema 10.14 KomOunaumuu Copep:xanue yueOHOro MaTepuana 2
MHOTOTPAHHUKOB U TeJl KoMOuHamu reoMeTpuuecKux Tell.
BpallleHHs
Tema 10.14 KomOunanuu Coneprxanue yueOHOTo MaTepuasia 2
MHOTOTPAHHUKOB U TeJl KoMOuHamu reoMeTpuuecKux Ted.
BpallleHHs
Tema 10.15 Copep:xanue yueOHOro MaTepuana 2
I'eomeTpuyeckue Hcnonb3oBanne KOMOMHAIUI MHOTOTPaHHMKOB M TEJl BpALICHHUS B
KOMOMHAIIMH HA MPAKTHKE MPAKTUKO-OPHEHTHPOBAHHBIX 33]ja4ax.
Tema 10.16 IIpaBuibHbIC Copep:xanue yueOHOT0 MaTepuana 2
MHOI'OrPpAHHHMKH, UX CBOCTBA | [loHATHE TIPaBWILHOTO MHOTOTpaHHUKa. CBOWCTBA TPABHIBHBIX
MHOTOTPaHHHUKOB.
KoHTposbHBIE padoThI 2
Tema 10.17 Pemienue 3agau. Copep:xanue yueOHOTo MaTepuana 2
MHOrorpaHHUKH U TeJa OOBeMBI | IJIOMIA/IH TOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAIIICHHUS.
BpallleHHus
Pa3nea 11. [lepBooGpa3nas GpyHKIUM, ee IPUMEHEHHE 14 OK-01, OK-02, OK-03,
OcHoBHOe coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 10 OK-04, OK-05, OK-06,
Tema 11.1 IlepBooOpa3nas Conepxanue yueOHOro MaTepuasa 4 OK-07

¢pynxnumn. IlpaBuiaa
HAXO0XKICHHUS epBO00Pa3HBIX

3amaga 0 BOCCTAHOBIICHUH 3aKOHA JIBI)KEHHS 110 M3BECTHOI CKOPOCTH.
[Tonatue muTerpupoBanus. O3HaKOMJICHHE C MOHATHEM HHTErpana u
nepBooOpazHoil st ¢yukuu y = f(x). Pemenue 3amau Ha CBA3b

nepBooOpa3HON U ee MPOM3BOAHOMN, BRIUYUCICHHUE NIEPBOOOPA3HON AIist
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naHHoit  ¢ynkmuu.  Tabmuma  dopMyn I HAXOXKIEHUS
1epBooOpa3HbIX. M3yueHne npaBuiia BEIYMCIEHUS] IEPBOOOPA3HOM.

Tema 11.2 [Lnomaab Copep:xanue yueOHOro MaTepuana 2
KPHMBOJIMHEIHON Tpanenuu. 3ajauu, NPUBOASAIIME K IOHATHIO OIPEAEIECHHOIO MHTErpajga - o
®opmyia HeloTOHA - BBIUMCIICHUH IUJIOUIAJM KPUBOJIIMHEHHOW Tpareuuu, O MepeMeleHun
JleiitOHuna Touku. lloHsaTue omnpeneneHHoro wuHTerpana. I'eoMerpudeckuid u
¢busnueckuii cMpIch ornpeaeneHHoro uurerpaita. @opmyna Herorona—
JleiiOHMIIA.
Tema 11.3 Heonpenenennnlii n | Coaepxkanue yueOHOTo Matepuaa 2
onpe/ieJIeHHbIH HHTErPaJibl [ToHsiTHE HEONPEEIEHHOTO HHTETPaIa.
Tema 11.4 [lonsiTue 00 Coneprxanue yueOHOro MaTepuasia 2
onpeieJIeHHOM MHTerpaJie Kak | ['eoMmeTpuueckuil CMbICH OINPeIeJICHHOIO HHTErpaa.
IUIOINA/IM KPMBOJIMHEHOM
Tpaneuun
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (MPAKTHYeCKHe 3aHATHA) 2
Tema 11.5 OnpenesneHHbIH Copep:xanue yueOHOTo MaTepuana 2
HHTErpaJj B )KU3HU I'eomeTpuueckuil cmbica  ompeneneHHoro wuHrerpana. ®opmyia
Herotona - JleitOnumna.
Pemenune 3amau Ha MNpUMEHEHHE UHTErpaja Jjs BBIYMCICHUS
(Gu3MYeCKUX BeJMYMH U IUIOIaAen
KonTtpoJsbHbie padoThl 2
Tema 11.6 Pemenue 3anau. Coneprxanue yueOHOT0 MaTepuasia 2
IlepBooOpa3nas ¢pynkuuu, ee | [leppooOpasHas ¢pynkuun. [IpaBuna HaxoxaeHus nepBoodpasHeix. Ee
NpUMeHeHue MIPUMEHEHHUE.
Pazgen 12. IlepooOpa3Hasi pyHKIMH, ee IPUMEHEHHE 18 OK-01, OK-02, OK-03,
OcHoBHOe coiep:kaHue (KOMOMHUPOBAHHbIE 3AHATHA) 12 OK-04, OK-05, OK-07
Tema 12.1 OcHoBHble mousitust | CopepkaHue yueOHOro marepuaa 4
KOMOUHATOPHKH IlepecTaHOBKH, pa3MEIIEHUs, COUETAHMUSI.
Tema 12.2 CobbITHE, Coneprxanne y4eOHOTO MaTepuana 2

BEPOSITHOCTH COOBITHS.
CJii0:keHue U YMHOKEHUE
BEpPOsATHOCTEM

CoBMecTHBIE U HECOBMECTHBbIE COOBITHS. TeopeMbl O BEpOSITHOCTU
CYMMBbI COOBITUH. Y CIIOBHAsI BEPOATHOCTh. 3aBUCUMBIE U HE3aBHUCUMBbIE
coObITHs. TeopeMbl 0 BEpOSITHOCTH MPOU3BEIEHHsI COOBITUH.

32




Tema 12.3 IuckperHas
cJy4yaiiHasi BeJIMYUHA, 3AKOH
ee pacrnpejejieHust

Copep:xanue yueOHOro MaTepuana

Bunel cinydaiinbix BennuuH. OmnpesenieHue JUCKPETHOM ciaydaiHON
BEJIMYMHBI. 3aKOH pacrpeeieHusl TUCKPETHON CIIy4YalHOW BEJIIMYMHBI.
Ee 4nciioBbIe XapaKTEpPUCTHUKMU.

Tema 12.4 3agaun Copep:xanue yueOHOro MaTepuana 4
MATeMaTH4YeCKO# CTATUCTUKH | BapuanuonHbli ps. [1oMUron 4acToT U rucTorpaMma.
CTaTUCTHYECKHE XapaKTePUCTHKU PsiJia HAOIIOAACMbIX TaHHBIX.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE Co/lep:kaHNe (MPAKTHYeCKHe 3aHATHA) 4
Tema 12.5 BeposiTHOCTH B Coneprxanue yueOHOT0o MaTepuasia 2
NpoeCCHOHAJIBLHBIX 321a4aX | OTHOCUTENbHAST 4YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH.
Cratuctudeckoe ompezeneHne BeposTHOCTH. OIleHKa BEPOSITHOCTU
COOBITHS.
Tema 12.6 CocTaBienne Coneprxanue yueOHOT0o MaTepuasia 2
Ta0JIUIl M THATPaMM Ha [lepBuunas 00paboTKa CTATHCTUYECKUX NaHHBIX. [paduueckoe ux
NMpaKTHKe MIPECTABIICHHE. Haxoxnenue CpeIHUX XapaKTePUCTHK,
Ha0J10/1aeMBIX JTAHHBIX.
KonTpoJsbHbie padoThl 2
Tema 12.7 Pemenue 3aaau. Coneprxanue yueOHOT0o MaTepuasia 2
JJIeMEeHTbl KOMOMHATOPUKH, DOnemeHTh KOMOUHATOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS.
CTATHCTHKHU U TEOPHH CroxeHne ¥ yMHOKEHUE BEPOSTHOCTEH.
BEPOSATHOCTEH
Pa3nen 13. YpaBHeHUsI 1 HEPAaBEHCTBA 12 OK-01, OK-02, OK-03,
OcHoBHOE conepxkaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 10 OK-04, OK-05, OK-06,
Tema 13.1 PaBHOCH/IBHOCTD Copep:xaHue yueOHOro MaTepuana 2 OK-07
YpaBHeHMIi U HEPABEHCTB. PaBHOCUNBHOCTH ypaBHEeHUI U HepaBeHCTB. Omnpenenenus. OCHOBHbBIE
O01ue MeTobI pelIeHust TEOpEeMbl PaBHOCHIIBHBIX IEPEX0/JaX B YPAaBHEHUSX M HEPABEHCTBAX.
OOmue MeToabl pelieHHus YpaBHEHHM: TIepexoJ] OT paBEHCTBa
(GYHKIUH K paBEHCTBY apryMEHTOB IS MOHOTOHHBIX (DYHKITUN, METO.T
pa3noKeHUsT Ha MHOXUTENIH, METOJ BBEACHUS HOBON NEpEeMEHHOM,
(GyHKIIMOHATBHO-TpaUUeCKuil METO/.
Tema 13.2 I'padpuyecknii Coneprxanne y4eOHOTO MaTepuasa 2

METO/l pelieHUs YPABHEHUI,

O6H_II/IC MCTOJbI PCIICHHUA HCPABCHCTB: IMCPEXOJ OT CpPAaBHCHHS

33




HEPABEHCTB

3HaueHUN (QYHKIUH K CpPAaBHEHUIO 3HAUYEHUH apryMeHTOB IS
MOHOTOHHBIX ~ (DYHKIMH, METOJ HHTEPBAIOB, (YHKIMOHAILHO-
rpadgudeckuii Meton. ['paduyeckuii MeTOA pEIICHHS YpaBHEHUU U
HEPABEHCTB.

Tema 13.3 YpaBHenust u Copep:xanue yueOHOro MaTepuana 2

HEePaBeHCTBa ¢ MOJYJIeM Onpenenenne Moxayns. Packpeitue MOAysas 10 ONPEAETICHUIO.
[Ipocreiiimue ypaBHEHHS W HepaBeHCTBa ¢ Mojayiem. [Ipumenenue
PAaBHOCUJIBHBIX TIEPEXOJIOB B OINPEACIICHHBIX THUIIAX YPAaBHEHUM U
HEPABEHCTB C MOJIYJIEM.

Tema 13.4 YpaBHeHus u Coneprxkanue yueOHOro MaTepuasa 2

HepaBeHCTBA ¢ MapaMeTpaMu | 3HaKOMCTBO ¢ napameTpoM. IIpocTeiliine ypaBHEeHHs 1 HEPABEHCTBA C
MapaMeTpPOM.

Tema 13.5 Pemenue 3aaau. Coneprxanue yueOHOro MaTepuasia 2

YpaBHeHNSI 1 HEPABEHCTBA OO0miue MeToNbl pelieHus] ypaBHEHUIl. YpaBHEHUS U HEPaBEHCTBA C
MOJIYJIEM U C ITapaMeTPaMHU.

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE co/lep:KaHNe (MPAKTHYeCKHe 3aHATHA) 4

Tema 13.6 CocTraBiienue u Coneprxanue yueOHOT0 MaTepuasia 4

pemenne NpohecCHOHANILHLIX | PemeHne TeKCTOBBIX 33124 MPO(HEeCCHOHAIBHOTO COICPKAHMUS.

3aJ1a4 ¢ MOMOLILI0 YPABHEHH

IIpoMe:xxyTOo4yHasi aTTecTanus (IK3aMeH) 6

Bcero: 216
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3 YCJIOBHUsI  PEAJIM3ALIAU OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIIUITJIMHbI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzanus y4yeOHONW AUCIUIUIMHBI OCYHIECTBISIETCS B y4eOHOM KaOWHETe
Maremartuku.
O6opynoBaHue yueOHOTO KaOMHeTa:
Cron npenopasaTenst OJHOTYMOOBBINM — 1 1IT., CTyJ IpenojgaBarens — 1mr,
CTOJI yY€HUYECKHI — 13 mT., CTyJ1 ydeHH4ecKuil — 26 mr.,
kadenapa -lmr, mocka memoBas -1,
Harasiaabie cpeacTtBa 00y4eHust
[TopTpeThl 3HAMEHUTHIX YUEHBIX MATEMAaTUKOB.
Crenpbl:
Maremarnueckue dbopMynbl Ui HaxXOXIEHUS  IUIOMIAJACH duryp,
Tpuronomerpuueckue QyHkiuu — 1 mr.,
VYpaBuenus—1 mir.,
Tabnuna Jlorapudmos—1 mrT.,
Ta6muma KBagpaTto—1 mir,
[InaHUMETpHS U CTEPEOMETPHUS,
['padvik OCHOBHBIX 3JIEMEHTAPHBIX PyHKIMI—] mIT.,
[Tmakatsr:
Tpuronomerpuyeckue Gopmyibi—1 wr.,
MexayHapoiHasi cucTeMa eIMHUI—1IIT.,
OOpatHble TpuroHoMeTpudeckuid pynkuu, [lokazarenpHas GyHkuus—I wr.,
KonnyecTBeHHBIEC U TOPSIIKOBBIE YUCIUTENbHBIE. J[pobu—1 miT.,
KomMriekt yepTeskHOro 000py10BaHus JIsl TOCKHU:
nuHetika 60 cum (1iena nenenus 1 cM., onmdpoBka yepes3 5 cMm.) —2 mrT.,
yroiapHukH ¢ yriaamu 30 u 60 -—2 .,
YTOJBHUK C yraamu 45 —2 mr.,
IUPKYJIU ¢ AepKaTeseM Il Mejla ¥ pe3UWHOBOM MPHUCOCKOW—2 MIT.,
Tparcnoptupsl ¢ npsiMoii 1 06paTHoit mkanamu ot 0 1o 1802 mit.,
Tpaucnoptup 360 —2 miT.,
Ha6op 00beMHBIX reomeTpuueckux puryp—1 mr.,
HaGop npo3padHbIx TEOMETPUUECKUX TEN C CEUCHUSIMU—] TIT.,
HabGops! iekan npo3padnbie —25 1IT.,
JIuneiika 30 cM—25 mr.,
N3mepuTenbHble NPpUOOPHl YYeHUUECKUE (JIMHEHKH MJIaCTMACCOBBIE U
METATUYECKHUE, INTAHTEHIUPKYJIb, IUPKYIH) — 25 1T
YueOHuKu, COOPHUKH 3a/1a4.
Paznatounblii MaTepura s MPOBEACHUS MPAKTUISCKUX 3aHATHH -25 111,
KoMIieKkT TuIieH3MOHHBIX SJIEKTPOHHBIX YICOHBIX MAaTEPHAIIOB IO MaTeMaTHKE.
1C kona Anre6pa 9-11 knacc, 3amauu ¢ mapamerpaMmu
1C IlIkona I'eomerpust 10-11 kmacc, UuTepakTUBHBIE 3aAaHUs 110 MOCTPOEHUIO B
MPOCTPAHCTBE.
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Cpeacrea BU3yaIu3alnum:
CTallMOHAPHBIH MHOTO(YHKIIMOHAJIBHBIM KOMILJIEKC (IIPOEKTOp, HOYTOYK C
HOJKJIIOYEHUEM K ceTH MIHTepHeT, SKpaH Ha IITaTUBE, MBIIIb, KOJIOHKH).

3.2. HudopmanuonHoe odecnevyeHne peaju3aluu NporpaMmmbl

3.2.1 OcHoBHBIE MeYaTHbIE U3TAHUA

1. Marematuka: yueOHux/ bammakop M.M.- 2-e wusg., crep. - M:
KHOPVYC, 2019. (Cpennee npodeccuonaibHoe 00pa30BaHUE)
2. Maremaruka: anrebpa W Hayajda MaTeMaTHYECKOTO aHaJM3a,

reoMmeTpus. AnreOpa u Havasa MareMatudeckoro ananmusa. 10-11 xkmacc. AnmumoB
I.A., Konsrun FO.M., TkaueBa M.B. u npyrue. - M: [IpocBemenue, 2022.

3. Marematuka: anaredOpa W HayaJa MaTEeMaTHYECKOTO aHajIu3a,
reometpusa. I'eomerpus. 10-11 kmacc. Artanacsan JI.C., byty3oB B.®., Kagomues
C.b. u apyrue. - M: IIpocsemenue, 2021

3.2.2 UHTepHeT pecypchbl:

1.  Bcepoccuiickue wuHTepHeT-onmuMmmnuanel. - URL:  https://online-
olympiad.ru / (mara obpamienus: 12.07.2022). - TeKkcT: 3IeKTPOHHBIH.

2. Enunas xomnexkuus nu@poBbix 00pa3oBaTelbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata o6pamenus: 08.07.2022). - Tekcr:
AJIEKTPOHHBIM.

3. Hudopmammonnas  cuctema «EmmHoe  OkHO  jJocTyma K

oOpazoBaTtenbHbIM pecypcam». - URL: http://window.edu.ru / (mata obOpaiienus:
02.07.2022). - TekcT: 31eKTPOHHBIH.

4, Hayunas AIEKTPOHHAS OoubmmoTeka (H3B). - URL:
http://www.clibrary.ru (nata oopamenus: 12.07.2022). - TeKCT: 2JIeKTPOHHBIM.

5. Orkpeiteii komiemk. Marematuka. - URL: https://mathematics.ru /
(mata obpamenus: 08.06.2022). - TekcT: 2MEeKTPOHHBIN.

6.  IloBropum Matemaruky. - URL: http://www.mathteachers.narod.ru /
(mata oopamenusi: 12.07.2022). - TekcT: 31€KTPOHHBIH.

7. CnpaBoYyHMK TI0 MaTeMmMaTUkKe s  ImKoiabHUkoB. - URL:
https://www.resolvcenta.ru/demo/demomath.htm / (mara obpamenus: 12.07.2022). -
TeKCT: 3JIEKTPOHHBIN.

8. CpenHass ~ mareMaThyeckas  WHTEPHET  IIKOJA. - URL:
http:/7www.bymath.net / (nata obpamenus: 12.07.2022). - TekcT: 2JIeKTPOHHBIH.
Q. OenepanbHbii  moptan  «Poccuiickoe  oOpazoBanme». - URL:

http://www.edu.ru / (nata obpamenusi: 02.07.2022). - TekcT: 2JIeKTPOHHBIMN.
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4 KOHTPOJIb W OHEHKA PE3YJbTATOB OCBOEHMUSI
OBHIEOBPA3OBATEJIbBHOU YYEBHOU JUCIUITJINHBI

Koutpoir u omeHka pe3ylbTaToB OCBOCHHS 00IIe00pa3oBaTEIbHOM
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YNIbTAaThl, HAIIPABICHHBIC
Ha (opmupoBartene 0OMMX MPOGECCHOHAIBHBIX KOMIIETEHLIUHA MO pasjienaM U
TeMaM Cojiep>KaHus yueOHOro Matepuania.

Oomasn
Tun oreHoYHBIX
npogeccuoHabHas Pa3znen/Tema .
MepPONPUATHI
KOMIIeTEHII A
OK 01 Bsibupats criocoOsI P 1,Tema 1.1, 1.2, 1.3 II- | TectupoBanue
pelieHus 3aaau o/c,1.4,15,1.6 YcrHbll onpoc
npodecCUOHAILHON P2, Temsr 2.1, 2.2, 2.3, MaremaTuaeckui
NeATeIbHOCTH puMeHuTensHo | 2.4, 2.5 I1- o/c, 2.6 JTAKTAHT
K pa3JIMYHbIM KOHTEKCTaM P4, Temrs1 4.1,4.2,4.3, NnnuBuayanbHas
4.4 CaMOCTOSATCIbHAS
P5, Temsr 5.1,5.2,5.3 paboTta
P 6, Temn1 6.1,6.2, 6.3, IIpencraBnenue
6.4, 6.5, 6.6, 6.7 I1-o/c, pE3yIbTaTOB

6.8, 6.9, 6.10 IT-o/c, 6.11,
6.12, 6.13,6.14,
6.15,6.16,6.17

P7, Temnr 7.1,7.2,7.3,
7.4,7.511- o/c, 7.6

P 8, Temsr 8.1, 8.2, IT-o/c
P9, Temsr 9.1, 9.2, 9.3,
9.4

P11, Temer 11.1,11.2,
11.3I1-0/c, 11.4

P12, Temsr 12.1, 12.2,
12.3, 12.4, I1- o/c,

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

MPaKTUYECKUX padOT
3amnmra TBOPUYECKUX
paboTt

KoHTtposnbHas padorta

OK 02 Ucnoap30BaTh
COBpPEMEHHBIE CPEJICTBA
TIOMCKa, aHaIu3a 1

MHTEpHpeTauuu napopmanuu,

1 UH(GOPMAITMOHHbBIE

TCXHOJIOTHHU JJI51 BBIITOJIHCHUA

3a/1a4 mpodeccuoHaIbHOM
NeATeTLHOCTH

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

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

P4, Tems1 4.1,4.2, 4.3,
4.4

PS5, Temrer 5.1,5.2,5.3

P 6, Temrr 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,
6.12,6.13,6.14, 6.15,6.16,
6.17

TecTtupoBanue
YcTHBII onpoc
MaremaTudeckui
JIMKTAHT
NnnuBuayanbHas
CaMOCTOSATEIbHAS
pabora
IIpencraBnenue
pE3yIbTaTOB
MPAKTUYECKUX pabOT
3anuyTa TBOPUYECKUX
paboT
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P7, Temsr 7.1,7.2,7.3,
7.4,7.511-o/c, 7.6

P 8, Temsr 8.1, 8.2, IT-o/c,
P9, Temsr 9.1, 9.2, 9.3,
9.4

P11, Temsr 11.1,11.2,
11.3IT-0/c, 11.4

P12, Temsr 12.1, 12.2,
12.3, 12.4, I1I- o/c,

P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5 I1-0o/c

KoHntposnbHas pabota

OK 03 ITnanupoBath u
peaan30oBbIBaTh COOCTBEHHOE
po(eCCUOHANIBHO € U
JUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATEIH CKYIO
JESITEIIbHOCTD B
npodeccruoHansHo i cdepe,
MCTIOJIb30BaTh 3HAHUS TI0
(MHaHCOBOI TPaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX
CUTYaIUsIX

P1, Temal.1,1.2,1.3II-
o/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2, 2.3,
2.4,2.511- o/c, 2.6

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

P4, Tems1 4.1,4.2, 4.3,
4.4

P 5, Temnr 5.1,5.2, 5.3

P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7 I1-0o/c,
6.8, 6.9, 6.10 II-o/c, 6.11,
6.12, 6.13,6.14,
6.15,6.16,6.17
P7,Temsr 7.1,7.2,7.3,
7.4,7.511-o/c, 7.6

P 8, Temsr 8.1, 8.2, IT-o/c,
P9, Temsr 9.1,9.2, 9.3,
9.4

PU, Temsr 11.1,11.2,
11.3I1-0/c, 11.4

P12, Temsr 12.1, 12.2,
12.3,12.4, I1- o/c,

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

TectupoBanue

Y CTHBIN OnpocC
MaremMatuyeckum
JIAKTaHT
NnnuBuayanbHas
CaMOCTOSITEIbHAS
pabora
IIpencraBienue
pEe3yJIbTaTOB
MPaKTUYECKUX padOT
3amuTa TBOPYECKUX
paboTt

KoHnTtposnbHas padota

OK 04 B¢ dexTuBHO
B3aMMO/ICICTBOBATh U
paboTaTh B KOJJISKTUBE U
KOMaHjIe

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

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

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

P4, Temn1 4.1,4.2,4.3,
4.4

PS5, Temnr 5.1,5.2,5.3

TectupoBanue

Y cTHBIN onpoc
Marematuueckui
JIUKTaHT
NuauBnnyanbHas
CaMOCTOSITEIIbHAS
paboTta
IIpencrasienue
pEe3yJIbTaTOB
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P 6, Temnl 6.1,6.2, 6.3,
6.4,6.5,6.6,6.7 I1-0o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11,
6.12,6.13,6.14, 6.15,
6.16, 6.17

P7, Temnr 7.1,7.2, 7.3,
7.4,7.511- o/c, 7.6

P 8, Temn! 8.1, 8.2, IT-o/c,
P9, Temn1 9.1, 9.2, 9.3,
9.4

P11, Temsr 11.1, 11.2,
11.3II-0/c, 11.4

P 12, Temsr 12.1, 12.2,
12.3,12.4, I1- o/c,

P 13, Temsr 13.1, 13.2,
13.3,13.4, 13.5 I1T-o/c

MPAKTHYECKHUX padoT
3amuTa TBOPYECKUX
paboT

KonTponbHas pabota

OK 05 OcymiecTBiasTh YCTHYIO
U TIMCHbMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapPCTBEHHOM SI3bIKE
Pocculickon ®@eneparnuu ¢
y4€TOM OCOOEHHOCTEN
COIMAITBHOTO U KYJIBTYPHOTO
KOHTEKCTa

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

P2, Temn1 2.1,2.2, 2.3,
2.4,251I-0/c,2.6

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

P4, Temn1 4.1,4.2,4.3,
4.4

P5, Temsr 5.1,5.2,5.3

P 6, Temnr 6.1,6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c,
6.8,6.9, 6.10 IT-0o/c, 6.11,
6.12,6.13,6.14, 6.15,
6.16, 6.17

P7, Temsr 7.1,7.2, 7.3,
7.4,7.511- o/c, 7.6

P 8, Temsr 8.1, 8.2, IT-o/c,
P9, Temnr 9.1, 9.2, 9.3,
9.4

P11, Temsr 11.1,11.2,
11.31I-0/c, 11.4

P12, Temsr 12.1,12.2,
12.3,12.4, I1I- o/c,

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

TectupoBanue

Y CTHBIN onpoc
MareMaTuyeckui
JIUKTaHT
NupuBnnyanbHas
CaMOCTOSITEIbHAs
paboTta
[IpencraBnenue
pPE3YyIBTATOB
MPAKTUYECKUX padOT
3alyra TBOPUYECKUX
pabor

KoutponbHas paborta

OK 06 IIposiBAATH Ipaxk1aHCKO-
NaTPUOTHUYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
NIOBE/ICHUE HAa OCHOBE

P1, Temal.1,1.2, 1.3 II-
o/c,1.4,1.5,1.6

P4, Tems1 4.1,4.2,4.3,4.4
P 5, Temsr 5.1,5.2,5.3

TectupoBanue

Y CTHBIN 0npocC
MaremaTn4ecKui
JIUKTAHT
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TPaAUITHOHHBIX
00IIeYEeIOBCYSCKUX LIEHHOCTEH,
B TOM YHCJIE C YYETOM
rapMOHU3AIUN
MEKHAIIMOHAJIbHBIX U
MEXKPEJIMTHO3HBIX OTHOIIEHH,
MIPUMEHSATH CTAHAAPTHI
AHTUKOPPYILIUOHHOTO
MOBEACHUS

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 6.11, 6.12,
6.13,6.14,6.15,6.16, 6.17
P7, Temnr 7.1,7.2, 7.3, 7.4,
7.51I1- o/c, 7.6

P 8, Temsr 8.1, 8.2, I1-o/c,
P9, Temrr 9.1,9.2,9.3,94
P11, Temsr 11.1,11.2,11.3
II-o/c, 11.4

P 12, Temsr 12.1, 12.2,
12.3, 12.4, I1- o/c,

P 13, Temsr 13.1, 13.2,
13.3,13.4, 13.5 I1-o/c

NnpuBuayanbHas
CaMOCTOSITEIIbHAS
paboTta
IIpencraBnenue
pe3yJIbTaTOB
MPaKTHYECKUX padboT
3ammTa TBOPYECKUX
pabot

KonTponbnas pabota

OK 07 ConeiicTBOBAaThH
COXPAHEHUIO OKPYKAIOIIEH
CpeIbl, peCcypcocOepeKeHHUIO,
MIPUMEHSITH 3HAHUS 00
W3MEHCHUHU KJIMMaTa,
NPUHIUIIBI OEPEKITUBOTO
IIPOU3BOJCTBA, 3PPEKTUBHO
JICVICTBOBATh B UPE3BbIYANHBIX
CUTYyaIUAX

P1, Temal.1, 1.2, 1.3 II-
o/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2, 2.3,
2.4,2.511- o/c, 2.6

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

P4, Temn1 4.1,4.2,4.3,
4.4

P 5, Temsr 5.1,5.2,5.3

P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7 I1-0o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11,
6.12,6.13,6.14, 6.15,
6.16,6.17 P 7, Temsbl
7.1,7.2,7.3,7.4,7.511-
o/c, 7.6

P 8, Temsr 8.1, 8.2, IT-o/c,
P9, Temn1 9.1, 9.2, 9.3,
9.4

P 10, Temsr 10.1, 10.2,
10.3,10.4,10.5, 10.6 I1-
o/c, 10.7

PU, Temsr 11.1, 11.2,
11.3I1-0/c, 11.4

P12, Temsr 12.1,12.2,
12.3,12.4,I1- o/c,

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

TectupoBanue

Y cTHBIN onpoc
Marematuyeckum
JIMKTaHT
NHnuBuyanbHas
CaMOCTOSITEIIbHAS
paboTta
IIpencraBienue
pe3yJIbTaTOB
MPaKTUYECKUX padOT
3amuTa TBOPYECKUX
pabor

KoHntponbHas paborta
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