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Pabouas nporpamma yuebHOM nuctmminael OJ[.07 «MaremaTtuka» pa3paboTaHa Ha
OocHOBe TpeboBaHuii dDenepanbHOro rocy1apCcTBEHHOI0 00pa3oBaTeNbHOIO CTaHJapTa CPEIHETO
npodeccuonanibHoro ob6pazoBanus (ganee — PI'OC CIIO) mnsa cnenumansHOCcTH 38.02.03
OnepannoHHasi JesSTeNbHOCTh B Joructuke, denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 ob6pazoanuu B Poccuiickoii denepanuny»; [Ipukaza Munoopuayku Poccun ot 21.04.2022
r. Ne 257 «O06 yTtBepxkaeHun (eaepaabHOro rocyaapcTBEHHOTO 00pa3oBaTEeNLHOTO CTaHAapTa
cpennero mnpodeccuoHaNbHOrO 00pa3oBaHus», llpukaza MunmnpocBemenus Poccun ot
24.08.2022 Ne 762 «O6 yrtBepxaeHun Ilopsnka opraHuzalud W OCYLIECTBIICHUS
oOpa3oBaTeNbHOM  JEATENBHOCTH MO  OOpa3oBaTeldbHBIM  MpOTrpaMMaM  CPEIHEro
npodeccuoHagbHOro obpazoBanus» (3apeructpupoBan 21.09.2022 Ne 70167); Ilpukaza
Munnpocsemienust Poccun ot 23.11.2022 Ne 1014 «OO6 yrBepxaeHun denepaabHON
o0pa30BaTeNnbHOM MPOrpaMMBI  CPeAHEro o0mero oOpa3oBaHus» (3aperUCTPUPOBAHO B
Muntocte Poccun 22.12.2022 Ne 71763); IlucemoMm [lenaprameHTa rocyJapCTBEHHOM MOJUTHKU
B cdepe cpemaHero mnpodeccnoHansHOr0 00pa3oBaHUS U TMPOGECCHOHATHHOTO OOyUYeHHUsS OT
01.03.2023 Ne 05-592 «O nHampaBjieHUM PEKOMEHJAIMN MO peau3alui CPEeJAHETO OOIIEero
oOpa3oBaHMsi B  Ipefelax  OCBOGHHS  OOpa3oBaTeIbHOM  MPOrpaMMbl  CPEAHEro
npodeccuoHambHOrO  00pa3oBaHUsS»); MPHUMEPHOM  NIpOrpaMMbl  00IIe00pa3oBaTeIHLHON
TUCIUILTUHBI «MateMaTuka» aisi IpoeCcCHOHATBHBIX OpTaHU3allUui.

Copep:xaHue MporpaMMbl peaan3yercs B MPoLecce OCBOSHUS 00yUYaroIUMUCS IPOrpaMMBbI
MOJATOTOBKU CIEIMAJIMCTOB CpeAHero 3BeHa mo crenuanbHocTH 38.02.03 OmnepanoHHas
NESTETHLHOCTD B JIOTUCTHKE B COOTBETCTBUU ¢ TpeboBanusimu OI'OC CIIO.

Opranuzanusi-pazpadorunk: TumammeBckuii ¢unman HerocynapcTBeHHOE aKKpeAMTOBAHHOE
HEKOMMEPUYECKOE 4acTHOE IpOo(ecCHOHAIbHOE 00pa30BaTEIIbHOE  YUPEKICHUE
«CeBepoKaBka3ckuil TEXHUKYM «3HaHUE

PazpaboTumk: nmpenonasarens Lmmiosa U. /1.

PaGouas mporpamma yueOHON AUCIUTUTHHBL:
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1 OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOM YYEFHOU JUCIUILINHBI

1.1 MecTo IUCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

CIIO

O6meobOpazoBaTeabHas JTUCHUIIIMHA «MartemaTuka SIBJISICTCS

00s3aTeNIPHONM  YacThI0  OOIIE0O0pa30BATENBHOIO  IMHKJIAa  00pa3oBaTEIbHOU
nporpammsbl B cooTBeTcTBUU ¢ PI'OC CIIO 09.02.07 UHopManimoHHBIE CUCTEMBI

U IPOrpaMMUPOBaHUE.

1.2 HeJII/I H IVNIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSA NUCIHHUIIJIMHBI:

1.2.1 Heau qaucuumJIvHbI

Conepxxanue IPOTPaMMBbI 00111e00pa3zoBaTeIbHOM JTUCIIUTIIMHBI

«MaremaTiKa» HaNpaBJIEHO HA JIOCTM)KEHUE pPE3yJIbTaTOB €€ M3yueHUs B
coorBercTBUM C TpeboBanusiMu PI'OC COO c¢ yyerom mnpodeccuoHanbHOU
HanpasieHHoctd GI'OC CIIO no cneumansHoctu 09.02.07 UndopmanroHHbie

CHUCTCMbI U IIPOrpaMMHPOBAHUC.

1.2.2 IlnanupyemMblie pe3yJibTaThbl 0CBOCHHS 0011e00pPa30BaTeIbHOM
aucUIIMHBI B c0oTBeTcTBHA ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaUYeHHE TUCIUIUIMHBI UMeeT npu GopMupoBanuu u pazputur OK
no cnerranibHocTy 09.02.07 UHpOpManinoHHBIE CUCTEMBI ¥ TIPOTPAMMHUPOBAHUE

Koz n HanmeHoBaHue [Limanupyemeble pe3yabTaTbl OCBOECHUS JTUCIUATLIUHBI

bopMupyeMbIX

KOMIIETEHIIUH Oo61ue JIUCLIUITHHAPHBIE
OK 01 Beibupats - cpopMupoBaTh - BJIAJIETh METOJJAMHU
CHOCOOBI pelIeHUs IPAXKJIAHCKYIO JI0OKa3aTEeNbCTB,
3a1a4 MO3UILINIO AITOPUTMaMHM PEILICHUS
npo¢eCcCUOHATILHON 00y4aroIerocs Kak | zajau;
NEATEIbHOCTH aKTUBHOTO U yMeHHe QOpMyIHpPOBATH
IPUMCHHUTCIIBHO K OTBETCTBCHHOI'O OINPEIEIICHUS], AKCUOMBI U
pPa3JIUYHBIM KOHTEKCTaM 1JICHAa POCCHUCKOTO | TeopeMbl, TPUMEHSTH HX,

0011eCcTBa; - MIPOBOOUTH JOKa3aTECIIbHBIC

TOTOBHOCTB K
I'YMaHUTapHON U
BOJIOHTEPCKOU

paccy X AeHHUs B X0J1€
pelIeHus 3a1a4;

- YMETh ONEpUpPOBaTh
HNOHSTUSMU: CTENEHb YUCIIA,

Jorapudm 4uciia; yMeHue
BBITIOTHSTH BHIYHCIICHUE

ACATCIIBHOCTH,
- OCO3HAaTh JUYHbBIN
BKJIaJ B IIOCTPOCHHUU

YCTOMYMBOTO OYyayIIEro;
- copMupoBaTh

3HAUYEHUN U TTpeoOpa30BaHUs
BBIPKEHUH CO CTEIICHSMU U
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MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
0OIIECTBEHHOM

jgorapupmMamu,
npeoOpa3zoBaHus JPOOHO-

IIPAKTUKHA, OCHOBAHHOT'O
Ha Uajore KyJbTyp,
CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa
B MNOJIUKYJIBTYPHOM MUDE;

- CaMOCTOSATEIHHO
(bopMyIMpoBaTh U
aKTyalTu3upOBaTh
npoliemy,
paccMaTpuBaTh €€

BCECTOPOHHE;

- BHOCHTH
KOPPEKTHBBI B
JeSITeNbHOCTD,
OLIEHWBAaTh COOTBETCTBHE
pE3yNIbTaTOB EJISIM,
OLIEHUBATh PHCKH
MIOCJIEICTBUI
NeSITeNIbHOCTH; -
pa3BUBaTh  KpPEaTHUBHOE

MBIIICHUE TP PEIICHUH
KU3HEHHBIX TpoOsIeM; -
CHOCOOHOCTb U
TOTOBHOCTD K
CaMOCTOSITEIIEHOMY
TIOMCKY METOJIOB PELICHUS
NPaKTUYECKUX 3a/1a4,
NPUMEHEHUIO PA3IMIHBIX
METO/IOB

TIO3HAHUS;

- CTaBUTH U
bopMyIpoBaTh
cOOCTBEHHEIE 3a]a4H
B 00pa3oBaTeNbHON
NEATETHHOCTH U
KU3HCHHBIX
CUTYaIIHSIX;

palMOHAIBHBIX BBIPAKEHUN;
- YMETh BBIOMPATH
MOJIXOIAIINN U3YUYCHHBIN
METOJ JJIs PELCHHUs 3a/1a4H,
pacro3HaBaTh
MaTeMaTudeckue (paKThl U
MaTeMaTU4ECKUE MOJIEIIN B
IIPUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHHE
IIPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCHICKOW U MUPOBOU
MaTeMaTU4eCKON HAYKH. -
YMETh OIEPUPOBATH
NOHATHUAMU: MHOXECTBO,
MIOJAMHOKECTBO, OIEPALINU
HaJl MHOKECTBAMU; YMETh
UCIIOJIb30BaTh
TEOPETUKO "MHOXECTBEHHBIN
arnrmnapar Jyisi OUCaHUs
peanbHBIX MPOLECCOB U
SIBJICHUM U IIPU PELLICHUU
3a/1a4, B TOM YHUCJIE U3
JIPYTUX Y4EOHBIX
IPEAMETOB;
-*  ymems onepuposamu
NOHAMUAMU. HAMYPAIbHOE
yucno, yeuoe 4ucio,
0CMamox no Mooy,
DPAYUOHATIbLHOE YUCTIO,
UppayUoOHaIbHOE YUCIO,
MHOJ#CEeCMEa HAMYPATbHBIX,
Yenvix, payuoHAIbHbIX,
0elicmeumenbHblxX Yucel,
yMemb UCNONb308AMb
NPUHAKU OeTUMOCTNU,
HauMeHbUULL 00wl




- yMeTh
UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX
o0JiacTeil; - BLIIBUIaTh
HOBBIC WJICH, TIpe/yIaraTh
OpPUTHHAJIBHBIC TTOIXO0/IbI
U peIICHMSI,

- HUMETh

oenumens U HaUMeHbULee
obwee Kpammoe, aileoOpumm
Eexnuoa npu pewenuu
3a0au, 3HAKOMCMBO C
PA3UYHBIMU NO3UYUOHHBIMU

cucmemamu CHUCIeHUs,
- yMemv onepuposamso




BHYTPEHHIOIO
MOTHBAIIHIO,
BKJTIOYAIOIIY IO
CTpEMJICHUE K
JIOCTIDKECHHUIO 1IEIU U
yCIIEeXy, ONITUMU3M,
WHUIMATUBHOCTh, YMEHUE
JICCTBOBATh, UCXO/IS 13
CBOMX BO3MOXKHOCTEH

NOHAMUAMU. KOMNJIEKCHOE
YUCTIO0, CONPANCEHHbLE
KOMNJIEKCHble YUCIA, MOOYIlb
U apeymeHm KOMNIEeKCHO20
yucna, popma 3anucu
KOMNIEKCHbIX Yucell
(ceomempu ueckas,
MpU2OHOMempu4eckas u
aneebpauveckas); ymems
npou3z800UMb
apughmemuueckue oelcmeus
¢ KOMNJIEKCHbIMU YUCTAMU,
npU8OOUMs NPUMEPbL
UCNONIL308AHUS KOMNIEKCHBIX
yucer,

- YyMemb MOOenUpo8ams
peanvhbie cumyayuu Ha
A3bIKE MAMEMAMUKU,
COCMABIAMb BbIPANCEHUS,
VPasHenusl, HepageHCcmaa u
Ux cucmemvl no YClo8UI0
3a0auu, uccie0osams
NOCMPOeHHble MOOeU C
UCNoIb3068aHUEM annapama
aneeobpwi,
UHmMepnpemuposamo
NOYYEHHbLU pe3yibmam;
cmpoums mamemamuieckue
MoO0enu ¢ NOMOUbIO
2eoMempudecKux NOHAMuUL u
8eNIUYUH, Peuamb CE53aHHble
C HUMU NpaKmuyecKue
3a0ayu; cocmasisime
8EPOSIMHOCMHYI0 MOOENb U
uUHmMepnpemuposamy
NOTYYeHHbLU pe3yibmam,
peutams NPUKIaoHble
3a0auu cpedcmeamu
MamemamuyecKo2o aHaiusa,
8 MOoM uuce
COYUANLHOIKOHOMULECKO20
u usuyeckoco xapakxmepa




OK 02 Mcnonp3oBarh
COBPEMCHHBIC CPEJICTBA

- YMETh
B3aUMOJENCTBOBATH C

- YMETh ONIEPUPOBATH
MOHATUSIMU: PAlMOHAIIbHAS

IIOMCKA, aHAJIN3a U
MHTEPIPETALNH
uH(popMaIu, u
MH(POPMAILIMOHHBIE
TEXHOJIOTHH IS
BBINIOJIHEHHUS 3a7a4
npo¢ecCUOHAIbHON
NEeSATENbHOCTH

COLIMAJIbHBIMHU
WHCTUTYTaMH B
COOTBETCTBHUH C UX
GYHKIUSAMH 1
Ha3HAYCHHUEM; -
CIIOCOOHOCTH OIIEHUBATh
CUTYaLMIO U IPUHUMATh
OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha
MOpajbHO-
HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

- TOTOBHOCTH K
TPYyay, OCO3HAHHE
[IEHHOCTH MacTEpCTBa,
Tpyaoaooue; -
FOTOBHOCTb K aKTUBHOM
JIeSITEIILHOCTH
TEXHOJOTMYECKON U
coIhaJIbHOM
HaIpPaBJICHHOCTH,
CITOCOOHOCTD
WHUIIMUPOBATH,
MJIAaHUPOBATH U
CaMOCTOSITEIBHO
BBITIOJTHATH TaKyIO

ACATCIIBHOCTD,

- MOJy4YaTb HOBBIE
3HAHMSI, €TO
MHTEPHPETALINH,
IpeoOpa30BaHUIO U
IPUMEHEHUIO B
Pa3IUYHbIX YUYEOHBIX
CUTYalHsIX, B TOM
YHCIIe IPU CO3/1aHUU
Y4COHBIX U

COILIMAJIbHBIX TIPOEKTOB; -
BEISIBIISITH MIPUYUHHO-
CJICICTBEHHBIE CBSI3U W
aKTyaJIM3uPOBAThH

(GyHKUMSA, TOKa3aTelIbHAs
(GyHKUMA, CTENEeHHAs
byHKIMs, TorapudMudecKast
byHKIMS,
TPUTOHOMETPUUYECKUE
byHKuMu, oOpaTHbIe
(YHKIIMY; YMEHUE CTPOUTD
rpaduKy U3y4eHHBIX
(YHKIIHI, NCTIOIB30BATh
rpauKy Mpu U3y4eHUH
IPOLIECCOB U 3aBUCUMOCTEM,
IPU pEILIeHUH 3aja4 U3
IPYTUX Y4eOHBIX MPEIMETOB
Y 3a71a4 U3 pEAIbHOM KU3HU;
BbIpaxarb (popmynamu
3aBHCHUMOCTH MEXIY

BCIIMYNHAMU,

- yMemb Onepuposams
NOHAMUAMU. MOAHCOECME0,
MONCOeCMBEHHOe
npeobpazosanue, ypasHenue,
HepaseHcmaeo, cucmema
VPaeHeHUll U HepaseHCma,
PABHOCUTILHOCMb YPABHEHULL,
HEepPABeHCm8 U CUCheM,
PayUoHaIbHbIe,
UppayuUoHaivbHule,
nokazameJibHvle, CmeneHmbie,
nocapugpmuqeckue,
mpucoHoMempuiecKue
VPpaeHeHUsl, HepaseHCmea U
cucmemsl, ymems peuanms
VpasHeHusl, HepaseHCcmeda u
cucmemul ¢ NOMOWBIO
PA3TUYHBIX NPUEMOB,
peuamov ypasHeHusl,
HepaseHCcmea U CUCmembl ¢
napamempom, npuMeHsims
VpaeHeHusl, HepaBeHCmMea, Ux
cucmembl 015l peuleHst
MamemMamu4eckux 3a0ay u
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3axauqy, BBIJIBUT'aTh
TUIIOTE3Y €€ pElIeHus,
HaXOJUTh apryMeHTBI
JUISL J0Ka3aTeIbCTBA
CBOUX YTBEPKIACHUU,
3a]1aBaThb

3a0a4 u3 paziudHbIX
obacmeil HAYKU U peaibHOU

IHCU3HU,

napaMeTpbl U KpUTEpUU
peleHus;

- BJIJIETh HABBIKAMHU
MOJTYYCHUS
uH(pOpMaIH 13
MCTOYHUKOB Pa3HBIX
THUIIOB,
CaMOCTOSATEITLHO
OCYIIECTBIISITH TIOUCK,
aHaius,
CHUCTEMaTHU3AIHIO U
MHTEPIPETALIUIO
uHdopMaIuu
pa3TUYHBIX BUOB H
opm
MIPE/ICTABIICHNUS,

- HCIIOJIb30BaTh
cpeicTBa
UH(OPMAITMOHHBIX U
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH B PELICHUN
KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 33/1a4
C COONIOACHUEM
TpeOOBAHUI SPrOHOMUKH,
TEXHUKHN 0€30ITaCHOCTH,
TUTHCHBI,
pecypcocoepekeHus,
MPABOBBIX U AITHUECKUX
HOPM, HOPM
UHPOPMAITMOHHON
0e301acHOCTH;

- BJIaJICTh HABBIKAMH
pacro3HaBaHMs U 3alUThI
nHpopMmaruuy,

- ymemb c860000HO
onepuposamv NOHAMUAMU:
ogudicenue, napanieibHblll
nepexoc, CumMmempusi Ha
NJIOCKOCMU U 8
npocmpancmee, no8opom,
npeobpazosanue nodoodus,
nO000OHbBIE hucypol; yMmembs
PpAcno3Hasams pagHvle u
no00bOHbIE hucypol, 8 MOM
yucne 8 npupooe, UCKyccmeae,
apxumekmype, yMems
UCNOIb308AMb
2ceomempuiecKue
OMHOULEHUS], HAXOOUMb
2eomempuiecKue 8eIU4UHbL
(Onuna, yeon, niowaos,
00vem) npu pewenuu 3a0a4
uz opyaux y4eomvix
npeomemos u u3 peaibHou
HCUZHU




UH(OPMAIMOHHON
0Ee30ITaCHOCTH JTUYHOCTH

OK 03 IInanupoBatsb u
pean30BhIBATh
COOCTBEHHOE
po¢deCCUOHANIBHO € U
JUYHOCTHOE Pa3BUTHE,
pearnpuHUMaTeh
CKYIO JIeSITeTbHOCTD B
npodeCCUOHANIBHO 1
cdepe, UCIIOIB30BaTh
3HaHMS 0 (PUHAHCOBOM
IrPaMOTHOCTH B

- TOTOBHOCTB K
CaMOBBIPAXEHUIO B
pa3HbIX BUAAX
UCKYCCTBA,
CTpEeMJICHUE
HPOSBIIATH KaUeCcTBa
TBOPUYECKOU
JUYHOCTH;

- HMMETb UHTEPEC K
pa3nu4HbIM chepam
npodeccruoHaIbHOM
NEATENBHOCTH,
YMEHHUE COBEPILATH
OCO3HAHHBIN

- YMETbh ONEPHUPOBATH
HOHATHSAMMU:
paluoHalbHbIE,
UppalroHaIbHbIE,
[IOKa3aTeJIbHBIE,
CTEIICHHBIE,
jgorapupMuyecKue,
TPUTOHOMETPUUYECKHE
YpaBHEHUS U
HEPaBEHCTBA, UX
CUCTEMBI;

- YMETbh OIEPUPOBATH
HOHATUAMMU:
MHOTOI'PaHHHUK, CEUECHUE
MHOT'OI'pPaHHUKa,
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Pa3JIMYHbIX ) KM3HCHHBIX
CUTyalusax

BBIOOp Oyaymiei
npodeccun u
peaTM30BBIBATH
COOCTBEHHBIE KU3HCHHBIC
TTaHBL, TOTOBHOCTH U
CIIOCOOHOCTH K
00pa3oBaHUIO U
caMmo00pa30BaHUIO HA
MPOTSKEHUU BCe
KU3HH;

- aHAIM3UPOBATH
MIOJTyYCHHBIC B XO/I€
pelIeHus 331291
pe3yibTaThl, KPUTUIECKU
OIICHHBATh UX
JIOCTOBEPHOCTb,
POTHO3UPOBATH
U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- CaMOCTOSATEIEHO
COCTaBJIATh IJIaH
penieHus: mpooIeMbl C
Y4E€TOM UMEIOTIHUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U
MPEANOYTEHU M -

YMETh OIICHUBATh
PHUCKH U CBOEBPEMEHHO
MPUHUMATh PEIICHUS
M0 X CHUKEHUIO;

- chopMHpoBaThH
MPU3HABATh CBOE MPABO U
MPaBO APYTUX JTIOAEH Ha
OIITNOKH.

KyO, mapajuienenure,
npusma, nupamujaa, purypa
Y TIOBEPXHOCTh BPAILICHHUS,
WIAHJIP, KOHYC, TI1ap,
cdepa, ceueHus QPUrypsl
BpaIeHUs], MIOCKOCTb,
Kacaromasicst chepsl,
WINH/PA, KOHYCA, MJI01Ia b
TTOBEPXHOCTH TTUPAMHUIBI,
PU3MBI, KOHYCa, ITWIHH/IPA,
IJI01a b chephl, 00bEM
Ky0a, MpsSIMOYTOJILHOTO
napajijiesienurnena,
UpaMUIbl, TPU3MBI,
WIMHIpA, KOHYCa, 111apa;
yMEHUE U300pakaTh
MHOTOTPaHHUKH H
MTOBEPXHOCTH BPAIICHUS, UX
CEYCHMS OT PYKH, C
MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U
AIIEKTPOHHBIX CPEICTB;
yYMETh pacro3HaBaTh
CUMMETPHIO B
IPOCTPAHCTBE; YMETh
pacno3HaBaTh MPABHILHBIC
MHOTOTPaHHUKH; -

YMETH ONIEPUPOBATH
TOHATHAMMU:
PsIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPJUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaSIPHOE
MPOU3BEICHUE, YTOI MEKIY
BEKTOpaMu, CyMMa
BEKTOPOB, POU3BEICHHIE
BEKTOpa Ha YUCJIO;
HAXOJIUTh C TIOMOIIBIO
U3Y4YEHHBIX (HOPMYIT
KOOPJIMHATHI CEPETUHBI
OTpE3Ka, PACCTOSTHUE MEKITY
JBYMSI TOUKaMHU;

- yMeTb  OINEpUpPOBaTh
MNOHATUAMHU: Tpad, CBSI3HBIN
rpad, jepeBo, uukn, rpad
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Ha

IUIOCKOCTH; YMEHHE 33/]1aBaTh
Y OIMCHIBATh rpadbl
pa3IMYHBIMU CIIOCO0aMU;
UCIO0JIb30BaTh rpadbl Npu

pelieHuu 3ajady;

- yMeTb CBOOOJIHO
OIIepUPOBAThH
MNOHATUSMHU: COUYETaHUE,
NepecTaHOBKA, YUCIIO
COUYETaHUM, YUCIIO
MepeCcTaHOBOK; OMHOM
Herorona; ymers
MPUMEHSTh
KOMOUHATOPHBIE (DAKTHI
u
paccyXAeHUs Ul pelIeHus
3ajay;
- YMETbh HaXxOJIUTh
BEPOSITHOCTU COOBITUH C
UCTIOJb30BAaHUEM
rpauuecKkrux MeTo/I0B;
NPUMEHSTH IS PEIICHUS
3ama4 hOpMYyITbI
CJIOKCHHS U YMHOKCHHUS
BEPOSITHOCTEH, (HhOpMYITy
IIOJIHOM BEPOSITHOCTH,
dbopmyny beprymm,
KOMOMHATOpHBIE (PaKThI
U (GOpPMYJIbL; OLIEHUBATD
BEPOSATHOCTH pPeasIbHbIX
COOBITHI; YMETH
OTIepUPOBATH
HOHATUSMU:
CilyyaiiHasi BeTMYMHA,
pacnpezeneHue
BEPOSTHOCTEN,
MaTeMaTHUYeCKOe OXKHIaHue,
JUCTIEPCHUS U CTaHJAPTHOE
OTKJIOHEHUE CIIy4YalHOU
BEITUYHMHBI, ()YHKITHH
pacnpezienieHus: ¥ INIOTHOCTH
PaBHOMEPHOTO,

12




IIOKA3aTEJIBbHOIO U
HOPMAaJIbHOTO
pacnpeneneHuu;
- YMETb UCIIOJIb30BAThH
CBOKMCTBA U3YYEHHBIX
pacupeneneHun s
pelLIeHns 3a1aY;
3HAKOMCTBO

C NOHATHUSIMU: 3aKOH
OOJIBIINX YHUCEIL, METOIBI
BBIOOPOYHBIX
HCClIe0BaHUM;
- yMETb NMPUBOJIUTH
IPUMEPBI TIPOSBIICHUS
3aKOHa OOJIBIINX YHCEIl B
IPUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX; -
YMETh CBOOOTHO

ONEPUPOBATh
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OK 04 D¢ dextuBHO
B3aIMOJIENCTBOBATE U
paboTaTh B KOJIJICKTUBE
Y KOMaHe

- TOTOBHOCTH
MIPOTHUBOCTOSI T
UJICOJIOTHUH DKCTPEMHU3MA,
HaIIMOHAINU3Ma,
KceHopoouu,
JTUCKPUMHUHAIIAH 110
COIIMAJIBHBIM,
PEITUTHO3HBIM, PACOBBIM,
HAIIMOHAJIbLHBIM
MIpU3HaKaM;

- chopMupoBaTh
HPaBCTBEHHOE CO3HAHWE,
STUYECKOI'0 IOBEICHUS, -

TOTOBHOCTH K
TPYIy, OCO3HAHUE
IIEHHOCTH MacTEPCTBa,
Tpyaoao0ue;

- CTaBHUTh MPOOJIEMBI

1 3a7a4H,

JIOTTY CKAIOTITHE

albTEPHATUBHBIC

PEIICHNS; - BIIaJICTh

pa3TUIHBIMA

cnoco0aMu OOIIEeHUS

u
B3aUMOJICUCTBMUS;

- apryMEHTHUPOBAHHO
BECTH JIUAJIOT, YMETh
cMAT4aTh KOH(PIMKTHBIC
CUTYAIINH, - Pa3BEPHYTO
U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PEHHUSI C
HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;
COBMECTHas
JESTCIbHOCTD: -

- YMETh OTIEpUPOBATh
MOHATUSIMU: CIIy4alHbIN
OMBIT U CIIy4YailHOE COOBITHE,
BEPOSATHOCTH CIIy4aiiHOTO
COOBITHS; YMETh BBIUUCIATh
BEPOSITHOCTH C
UCIIOJIb30BAaHUEM
rpaUIeCKuX METOJIOB;
PUMEHSATH (POPMYJIBI
CIIOXKEHUS U YMHOKEHUS
BEPOSITHOCTEM,
KOMOUHATOpHBIE (HaKTHl U
bopMyIIbl IPU PEIICHUU
3a/1ay; OLIEHUBATh
BEPOSITHOCTU PEATHHBIX
COOBITHI; 3HAKOMCTBO CO
CITy4ailHBIMH BETMYNHAMH,
yMEHUE IPUBOIUTH
PUMEPHI IPOSBIICHUS
3aKOHa OOJIBIIIMX YHCEN B
MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSIX; -
yMeTb CBOOOTHO
OTIEpUPOBATH TIOHITHIMHU:
CTENEHb C IEeJIbIM
nokaszaresieM, KOpEeHb
HATYpaJIbHOW CTEIIEHH,
CTENEHb C PAIMOHATHHBIM
MOKa3aTesieM, CTENEHb C
JIECTBUTEIILHBIM
(BEIIECCTBEHHBIM )
nokaszaTesieM, Jorapupm
4yucia, CAHYC, KOCUHYC U
TaHT€HC MPOU3BOJIBLHOTO
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IIOHUMATh U
HCTIOIb30BaTh
MIPEUMYIIIECTBA
KOMaHJIHOH U
VHIMBUTyaJIbHOU
paboThI;

- BbIOMpATH
TEMaTUKy U METOJIbI
COBMECTHBIX JIEUCTBUH C
y4eTOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEU
Ka)kJIOro 4jieHa
KOJUICKTHBA; -
KOOPJAUHUPOBATH U
BBINIOJIHATH PadoOTy B
YCJOBUSIX PEATBHOTO,
BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

- chopmMupoBaTh
CaMOKOHTPOJIb,  yYMETh
MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE
ITOBEJICHUE, CIIOCOOHOCTD

aJlanTUPOBATHCS K
AMOIMOHATBHBIM
WU3MEHEHUSIM u
MPOSIBJISITH THOKOCTb,
OBITh OTKPBITHIM
HOBOMY; -
chopMHUpPOBATH
COLIMAJIbHBIE HABBIKH,
BKJIFOYAOIIIHE
CIIOCOOHOCTD
BBICTpauBaTh OTHOIICHUS
C JpyruMH  JIIOAbMH,
3a00TUTBCS, TMPOSBIATH

WHTEPEC U paszpeniaTh
KOH(DITUKTHI;

- chopMHupoOBaThH
MPUHATHIC MOTUBBI U
apTryMEHTBI JIPYTUX
JIOJICU TIPU aHAJIN3E

YHCIIa;

- YMETh CBOOOJHO
OTIepUPOBATH
NOHATUSAMU: TpaduK
dbyHK1IMK, oOpaTHas
(GYHKIIHS, KOMITO3HITHS
byHKUUN, THHEHAs
byHKIMA, KBaApaTUYHAs
byHKIMA, CTENEeHHas
GYHKIUS C TIEeTBIM
MIOKa3aTeNeM,
TPUTOHOMETPUUYECKUE
¢byHkuuu, oOpaTHbIe
TPUTOHOMETPUUYECKUE
byHKINH,
noka3aTeNibHas U
norapudmuyeckas
GyHKIIMY; YMETh
CTPOUTH IpaduKu
(GYHKIUN, BBITIOTHATH
npeoOpa3oBaHuUs
rpagukoB GyHKIHI; -
YMETh HCIIOJIb30BATh
rpaduku QyHKIMA 1715
U3y4EHUs MIPOLIECCOB U
3aBUCUMOCTEN IIpU
pEIIeHnH 3a71a4 u3
JIPYTUX y4eOHBIX
PEIMETOB U U3
peanbHON )KU3HU;
BBIpAXKaTh (hopmysiaMu
3aBUCUMOCTH MEXKITY
BEJMYMHAMU; -
CBOOOHO
OTIepUPOBATH
MOHATUAMU: YCTHOCTD
byHKIMH,
NEPUOANYHOCTD
byHKINH,
OTPaHMYEHHOCTh
byHKIMH,
MOHOTOHHOCTb
byHKIHH, SKCTPEMYM
(GyHKUIMH, HAanOOJBIIEE U
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pe3yIbTaToOB
JIeSITEIbHOCTH

HaUMEHbIIIee 3HAYCHUS
GbyHKIMY Ha
IPOMEKYTKE; YMETh
IPOBOIUTH
uccienoBaHne PyHKINY;
- YMETb UCIOJIb30BaTh
CBOMCTBA U TpaduKu
byHKIUN TS penieHus
YpaBHEHUI, HEPABEHCTB
W 337124 C TapaMeTpaMu;
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n300paxaTh Ha
KOOPJIMHATHOM TUIOCKOCTH
MHOKECTBA PELICHUN
ypaBHEHU, HEPABEHCTB U UX
CUCTEM;

- YMETh CBOOOTHO
ONEPUPOBATH MOHATUAMMU:
TOYKA, IIPsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY,
TUIOCKHAM yTOJI, IByTPaHHbBIN
yIOJl, TPEXTPaHHbI yro,
nepeceKaromuecs,
napajuiesibHbIE U
CKpEILUBAIOLIKECS NPSIMBIE,
NapajuIeIbHOCTD U
MEePIEHANKYISIPHOCTh
IIPSMBIX U INIOCKOCTEH, YIOJl
MEXIY OPSIMBIMU, YTOJ
MEXKy NMPAMOU U
IIJIOCKOCTBIO, YTOJI MEKITY
IJIOCKOCTSIMU; YMEHUE
UCIIOJIb30BaTh IIPU PEIICHUN
3a/1a4 u3y4eHHbIe (DAKTHI U
TE€OPEMBI INTAHUMETPHH;
YMEHHE OLIEHUBATh Pa3MeEpPhI
00BEKTOB B OKpYKarOIIEM
MHUPE; YMETH ONEPUPOBATH
MOHSATUSIMU: MHOTOTPAHHUK,
CEYEHNE MHOTOTPAaHHHUKA,
MpaBUJIbHBII MHOTOTPAHHUK,
npu3Ma, nupamuaa, purypa
Y TIOBEPXHOCTH BpPAIICHUS,
UWJIMHIP, KOHYC, 1I1ap,
cdepa, pa3BepTKa
IIOBEPXHOCTH, CEUECHUS
KOHYCa U IHWJINH]IPA,
napajuiesIbHbIE OCU WU
OCHOBAHHUIO, CEYEHUE 1I1apa,
IJIOCKOCTh, KaCaroIIascst
chepsl, MUIMHAPA, KOHYCA;
YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, U300paxaTh
MHOTOTPaHHUKH, GUTYPHI U

17




MOBEPXHOCTH BPAIIICHUS, UX
CEYCHMS, B TOM YHUCIIE C
TTOMOIIBIO 3JICKTPOHHBIX
CPEIICTB; YMEHUE MMPUMEHSTh
CBOMCTBA T€OMETPUUECKUX
buryp, caMmocTosTEIHHO
bopMyIMpOBaThH
OTIPEICIICHIS N3y9IaeMbIX
Gburyp, BBIIBUTATh THIIOTE3BI
O CBOWCTBAaX U MPU3HAKAX
T€OMETPUYECKUX (QUryp,
000CHOBBIBaTh WJIU
OTIPOBEPTaTh UX; yMECHUE
MIPOBOJIUTH KIIACCU(DUKAITUIO
buryp mo pazTuIHBIM
IpU3HAKaM, BBITTOTHATh
HEOOXOIUMBIE
JOTIOJTHUTEIHHBIC
IOCTPOCHUS

OK 05 OcyiiecTBisTh
YCTHYIO U MUCbMEHHYIO
KOMMYHHMKAIIMIO Ha
roCyJ1JapCTBEHHOM
s13pIke Poccuiickon
denepanuu ¢ y4eTOM
0COOEHHOCTEM
COITMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTA

- TIPUHSATH
TPaJIUIIMOHHBIC
HaIlMOHAJIbHBIC,
00IIIeYEeI0BEYECKHUE
T'YMaHUCTUYECKUE U
JIEMOKPaTUYECKHE
LICHHOCTH; -
COBEpILIEHCTBOBATh
A3BIKOBYIO U
YUTATEIBbCKYIO
KYJIbTYpPYy Kak
cpeacTna
B3aMMO/JICHCTBUS
MEXKY JTIOAbMU U
MO3HAHUS MUPA;

- 0CO3HAaTh IICHHOCTH
Hay4YyHOU
JIEATEIILHOCTH,
TOTOBHOCTD
OCYIIECTBIISITh
MIPOEKTHYIO U
HCCIIEIOBATEIbCKY IO

- YMETh OTIEPUPOBATH
MOHATHUSAMU: CPETHEES
apudmMeTHIecKoe, MeIana,
HauOoJbIIee U HANMEHbIIIEe
3HAUCHHUS, pa3Max,
JUCTIEPCHSL,CTAHIapTHOE
OTKJIOHEHUE YUCIIOBOTO
Habopa; yMEeHHUE U3BIIEKATh,
WHTEPIPETUPOBATH
UH(pOpMAIHIO,
IPEICTaBICHHYIO B
Tabnuax, Ha AuarpaMmmax,
rpadukax, OTpakaromyto
CBOWCTBA peAJIbHBIX
MPOLIECCOB U ABJICHUU; -
MIPEICTaBIATD
uH(bOpPMAITHIO C
MOMOIIBIO TaOIHI] U
JMarpaMm; UCCIIeI0OBaTh
CTaTUCTUYECKUE JaHHBIC, B
TOM YHCIIE C TIPUMEHEHUEM
rpauecKrX METOO0B H

AJIIEKTPOHHBIX CPEJICTB; -
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JIEATEINBHOCTD
VH/INBUIyaJIbHO U B
rpynmne; - BHOCUTh
KOPPEKTHUBBI B
JIEATENBHOCTb,
OLICHUBATH
COOTBETCTBUE

YMETh OIEPUPOBATH

MOHATUSMU: TOUKA,
npsiMasi, IIOCKOCTh,
IIPOCTPAHCTRBO,

pEe3yJbTATOB LEJISIM,
OIICHUBATh PUCKHU
IIOCJIEICTBUI
NEeSTENbHOCTH; - BIAACTh
HaBbIKAMHU
y4eOHOUCCIIEI0BATEIHCKO
Y U IPOEKTHOU
JeSITETHHOCTH, HAaBBIKAMU
paspetieHus mpoodieM;
- CO31aBaTh TEKCTHI B
paznu4HbIX hopMarax
C YYETOM Ha3HaYeHUs
uH(popMauu U
LEJIeBOM ayJUTOpHH,
BbIOMpas
ONTHUMAaJbHYIO (hopmy
IPEICTABICHUS U
BU3YaJIM3ALINH;
- BJIaJIETh HABBIKAMHU
ITO3HABATEIbHOU
pedaexkcnn Kak
OCO3HAHMS
COBEPILIAEMBIX
JNEUCTBUU U
MBICIIUTETBHBIX
IIPOLIECCOB, UX
pe3yJabTaTOB U OCHOBAaHUM

JIBYTPaHHBIN YOI,
CKPEITUBAOIIIHECS
psIMBIE,
napayieTbHOCTD U
NEPHEHAUKYJISIPHOCTh
MPSMBIX U IJIOCKOCTEM,
YTOJI MEX]Ty IPSIMBIMH,
YIOJI MEXIY NPSIMOU U
IUIOCKOCTBIO, YTOJI
MEXIY TII0CKOCTSIMH,
PAcCTOSIHUE OT TOUKHU
JI0 TIOCKOCTH,
PacCTOSTHUE MEXKTY
PSIMBIMH, PACCTOSTHUE
MEXIY TJIOCKOCTSIMH; -
yMETh
WCITIOJIB30BaTh TIPH
pEIICHUH 33249
U3y4YeHHbIE (DAKTHI U
TEOPEeMBI TUTAHUMETPHH,
yMEHHUE OIICHUBATh
pasmepnl 00BEKTOB
OKPY’KaIOIIEeTo MUPA;
- ymemsb c80000HO
onepupogamb
HOHAMUAMU. CDeOHee
apugmemuueckoe,
MeouaHa, Hauboavuiee u
HaumeHbvulee 3HayeHusl,
pasmax, oucnepcus,
cmaHoapmuoe
omxnoHeHue 0
ONUCAHUS YUCTIOBLIX
OAHHbIX, YMEeMb
uccneoosams
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cmamucmudecKkue
oamnHvle, 8 MOM yucie ¢
NpUMeHeHUuem
epaghuueckux memooos u
9NEeKMPOHHBIX CPEOCMEB,
epaghuuecku
uccnedosams
coemecmHvle
HAOIIOOEeHUSL C NOMOUBIO
ouazpamm pacceusanuisl
U TUHEUHOU pecpeccuu

OK 06 TIposiBasiTh

IpaXKJaHCKONaTPUOTHYECKYIO

MO3ULUIO, JEMOHCTPUPOBATH
OCO3HaHHOE TIOBEJCHHE

- TOTOBHOCTb K
AKTUBHOU JEATEIbHOCTHU
TEXHOJIOTHYECKOH U
ColLMaIbHOM
HAIPaBJICHHOCTH,
CIIOCOOHOCTH

- YMETbh peliaTh
TEKCTOBBIE 3a]]a41
pa3HBIX TUIOB (B TOM
YuCJIe Ha MPOLIEHTHI,
JIOJTU ¥ YaCTH, Ha
JBUKEHUE, padoTy,
CTOMMOCTb TOBapOB U

YCIIyT,
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Ha OCHOBE
TPaJUIIMOHHBIX
0011I€Y€IOBCYCCKH X
IICHHOCTEH, B TOM UMCJIC
C Y4€TOM TrapMOHH3AIUU
MEKHAI[HOHAILHEI X U
MEXPEIUTUO3ZHBIX
OTHOILICHHUH,
IIPUMEHSATH CTaHIAPThI
AHTUKOPPYHILHUOHH OTO
MOBEACHUS

UHUIUHPOBATh,
IJIAaHUPOBATH U
CaMOCTOSITEIILHO
BBITOJIHSTH TAKyIO
NESITENbHOCTD;

- IUIAHUPOBATh U
OCYUIECTBIISITh
JICUCTBHUS B
OKPY’KAIOLIEN Cpeae
Ha OCHOBE 3HaHUS
1eJIe yCTOMYMBOIO
pa3BUTHUSA
YeJI0BEYECTBA;

- CaMOCTOSITEILHO
OCYILIECTBIISITh
MO3HABATEIBHYIO
NeATEeIIbHOCTb,
BBISIBJISITH TTPOOJIEMBI,
CTaBUTh U
dbopmynrpoBaTh
cOOCTBEHHBIE 3a]a4H
B 00pa3oBaTeIbHON
JESITEILHOCTU U
YKU3HEHHBIX
CUTYaIUsX; -
CrocoOCTBOBATH
bOopMHUPOBAHUIO U
MIPOSIBJICHUIO
LIMPOKOU SPYULINHA B
pa3HBIX 00JIaCTIX
3HaHUH, TOCTOSTHHO
MOBBIIIATH CBOM
oOpa3oBaTeIbHBIN 1

KYJIbTYPHBIH YPOBECHB; -
chOopMHPOBATH,
pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C TTO3HUIIHH
JPYTOTO YeI0BEKa

HAJIOTH, 3aJ1a4d M3 00/1aCTH
YIPABJICHUS TUIHBIMHA U
ceMeHHbIMU (PMHAHCAMH);
COCTaBJISITh BBIPAXKCHUS,
ypaBHEHUS, HEPABCHCTBA U
UX CUCTEMBI IO YCIOBHUIO
3aJIa4M, UCCIIeIOBATh
MOJIYYEHHOE PEIICHHUE U
OIICHUBATh
PaBIONI0I00HOCTh
PE3yIIbTaTOB;

- yMemb onepuposamy
NOHAMUAMU. OnpedeieHue,
akcuoma, meopema,
ceocmsue, c80UCmao,
NPU3HAK, O0KA3AMenbCmeo,
PABHOCUTIbHBLE
Gdopmynuposxu;

- ymemb
Gopmyruposams obpamuoe
U NPOMUBONONONHCHOE
ymeepoicoeHue, npueooums
npumepsvl U KOHMpPNpUMepsl,
UCNONIL3068AMb MEMOO
MamemamuyecKou
UHOYKYUU. NPOBOOUMD
O0oKazameJibHble
PAccysicoenus npu peuleHuu
3a0au, oyenueams
JI02UHECKYI0 NPAGUIbHOCTb
PAccysicoenutl, -  ymems
c80000HO ONepuposams
NOHAMUSMU.
nOCIe008amenNbHOCb,
apughmemuyuecxast
npozepeccus,
2eomempuieckas
npoepeccus, 6eCKOHe4HO
yovlsaowas
2eomempuieckas

npozpeccusi;

- ymemb 3a0a8amb
nOC1e008amenbHOCMU, 8
MOM HUCIe C NOMOUDBIO
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DEKYPPEHMHBIX Popmya;

- ymemb 8blOUpaAMb

NnOOX0O0AUUL MemOO Ois
pewenus 3a0ayu;

- NOHUMAHUe

3HaAYUMOCmu

MaAmMemMamuxu 8

U3Y4eHUU NPUPOOHbIX U

0bUecmeeHHbIX

npoyeccos U s6IeHUl;

- yMemb pacno3Haeams
nposiéieHue 3aKOH08
MaAmemMamuKu 8 UCKYyCCcmae,
yMemb npu8ooUnb NPUMEpPbL
Mamemamudeckux
OMKPBLIMUL POCCUUCKOU U
MUPOBOU MAmMeMamuyeckou
HayKa

OK 07 CognenctBoBaTh
COXpPaHECHUIO

OKpY KaroLIen Cpeibl,
pecypcocOepexeH Hio,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KJIMMaTa,
MIPUHIIUATIBI
OCpPEKIIMBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JICCTBOBATH B
Ype3BbIYaNHbBIX
CUTYyalusax

- HE IPUHUMATH
JCUCTBUSI, TPUHOCSIIINE
BpE OKPYKAIOLIEN
cpene;

- YMEThb
MIPOTHO3UPOBATH
HeOJIaronpusTHbIE
DKOJIOTHUYECKHE
MOCJICACTBUS
MPEIINPUHUMAEMBIX
JICHCTBUIA,
MpEIOTBpAIATh UX;

- pacuIMpHUTh OMBIT
JIEATEIIbHOCTH
AKOJIOTHYECKOM

HAIIPaBJICHHOCTH,

- pazpabaThIBaTh
TUTaH PEIIeHUs
POOJIEMBI C YIE€TOM
aHaJIM3a UMEIOIUXCS
MaTepHAIbHBIX U
HEMaTePHATbHBIX

pPECYpCOB; -

- YMETb ONepUPOBATH
MOHATUAMU: DYHKIIHS,
HenpepbIBHAS PYHKITHS,
IPOU3BOIHAS,
nepBooOpaszHasi,
ONPEIEIICHHBIA HHTETPA;
yMETh HaXOJIUTh
IPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKIINH,
UCIIOJIb3YsI CTIIPABOYHbBIE
MaTepHalibl; UCCIIEI0BATh B
MPOCTEUIINX CITyUastX
GyHKIIMA HAa MOHOTOHHOCTb,
HAXOJUTh HAUOOJBIITNE U
HAWMEHBIITNE 3HAYCHUS
GyHKIHI; cTpOUTh TpaduKu
MHOTOYJICHOB C
UCTIOJIb30BAaHUEM armapaTa
MaTEeMaTUYECKOTO aHAIN3a;
PUMEHATH TPOU3BOTHYIO
NIPU PEIICHUH 33134 Ha
JBUKEHUE; pelllaTh
PAKTUKO-
OpUEHTHUPOBAHHBIC 3a/1a4U
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OCYIIECTBIISITh
LE€JICHANIPABIICHHBIN
MIOMCK MepeHoca
CPEJICTB U CIIOCOOOB
NEeHCTBUS B
po¢eCCHOHATILHYIO

cpeny; - yMeTh

Ha HAaUOOJIBIIIHE U
HauMCHBIIIHNE 3HAYCHMS, Ha
HaXO0XXJICHUE MYTH,
CKOPOCTH U YCKOPEHUS; -
yMETb OIepUPOBaTh

NEPEHOCUTDH 3HAHUS B
MO3HABATENLHYIO U
MPAKTUYECKYIO 00JIaCTH
KU3ZHENIEATCTLHOCTH; -
npeiaraTh HOBbIC
MIPOEKTHI, OLICHUBATh
UJICH C TO3UIINH
HOBU3HBI,
OpPUTHHAIBHOCTH,
IIPAKTUYECKOU
3HAYUMOCTH; - 1aBaTh
OIICHKY HOBBIM
CUTYaIIUsIM, BHOCHTD
KOPPEKTHUBHI B
NESTENHHOCTD,
OLICHUBATh COOTBETCTBHE
PE3yIbTATOB LIEIISAM.

TOHATUSIMU: IBUKCHHE B
MPOCTPAHCTBE, MOJOOHbIE
Gburypsl B pOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOIIICHHE
IJIOIIAJIEN TIOBEPXHOCTEN U
00beMOB MOI00HBIX (UTYP
IIPY pEIICHUN 3a71a4;
- YMETb BBIYUCIISITH
T€OMETPUYECKUE
BEJIMYMHBI (JJIMHA, YTOJI,
ILIOLIAb, OOBEM,
TUTOIIA b TTOBEPXHOCTH),
WCIIOJIb3YSI H3yYCHHBIE
(bOopMYJIBI U METO/IBI,
- yMemb Onepuposams
HOHAMUAMU.
HenpepviHOCMb DYHKYUU,
acumnmomul epaguxa
@yHKyuu, nepsas u 6mopas
npou3zeoo0Has GyHxkyuu,
2eoMempudecKul u
PuzunecKull cmulci
npouU3800HOL,
nepeoobpasnasi,
onpeoeieHHblll UHmezpa,
ymemb Haxo0ums
acumnmomul epaguxa
@yHKyuu,; ymenue
BLIYUCTIAMb NPOU3BOOHBIE
CYMMbl, NPOU3BEOEHUS],
YACMHO20 U KOMNO3UYUU
@dyHKyuil, HAxX0O0UMbo
ypasHenue KacameibHoU K
epaghuxy gyuxkyuu, -
YMemb UCNOIb3068AMb
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NPOU3BOOHYIO OJIs
uccneoosanusi pyHxkyuil, 0
HAX0HCOCHUSL HAULYYULE2O
peutenus 8 NPUKIAOHBIX, 8
mom uucie
COYUATLHOIKOHOMUHECKUX U
Quzuueckux 3aoavax, 0
onpeoeneHusi CKOpocmu u
YCKOpeHUsl;, Haxo0umay
naowaou u 0ovemvl guyp c

NOMOWBIO UHME2PANd,
npUBOOUMb NPUMEDPbL
MamemamuiecKoeo
MOOENUPOBAHUS C NOMOUBIO
oughghepenyuanvHbvix
VpPaBHeHUl,

- ymemsb c860000HO
onepuposamv NOHAMUAMU:
NPAMOY20IbHAsL cCUCmeMda
KOOpOUHam, 6eKmop,
KOOPOUHAMbl MOUYKHU,
KOOpOUHamuvl 86eKmopa,
CYyMMa 8eKMOpoa,
npouseedenue 6eKmopa Ha
YUCTIO, PA3LOdNCEHUE
gexmopa no 6asucy,
CKASIPHOE NPoU38edeHuUe,
8eKmMoOpHOe npousseoenue,
Y20 MedHcOy 8eKmMopamul,
YMeHUue UCNOIb3068aAMb
BEKMOPHBIU U
KOOPOUHAMHBLU MemOo0 OJisl
peutenus 2eoMempuecKux
3a0ay u 3a0a4 opyaux
VUEOHbIX NPeoMemos;
onepuposamv NOHAMUAMU:
mampuya 2x2 u 3x3,
onpeoenumens Mampuybl,
2e0MempUdecKull CMulCl
onpedenumens
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2 CTPYKTYPA Y COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOM

YUYEBHOM JUCHUILJIUHBI
2.1 O0bemM TUCUMIIIMHBI U BUABI Y4e0HOH padoThI
Bun yuye6Hoit padoTsl ba3zoBblit
YPOBEHb

O0bem 00pa3oBaTe/IbHOM POrPpaMMBbl Y4eOHOM 243
AUCHUNIMHBI
OcHoBHOE coepkaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 190
B TOM YHCJIE:
TEOPETUUYECKOE 00yUCHHE 190
[TpodeccroHaIbHO-OPUEHTUPOBAHHOE COJEPKAHUE 26
B TOM YHCJIE:
[IPAKTUYECKUE 3aHATUSA 26
KoncyabTanuu 8
IIpomexyTounasi arrectauus (IK3aMeH) 6
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2.2 O0beM AMCUMIIIMHBI M BUbI YU4eOHOI padoThI

Conep:xxanue yue0HOro MaTepuaJia, JJadopaTopHble

®opmupyemblie 001IHe U

HaumeHoBaHme pa3ieioB u . O0BeM
Ten U MPaKTHYeCKHEe PadoThl, NPUKJIATHON MOIYJIb HACOB npogeccuoHaIbHbIE
(ecnu mperyCMOTPEHBI) KOMIIeTeHI[UH
1 2 3 4
Pa3nea 1. [loBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 12 OK-01, OK-02, OK-03,
OcHoBHOe cofiep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 4 OK-04, OK-05, OK-06,
Tema 1.1 Llesn u 3apa4u Cozep:kaHue y4eOHOT0 MaTepuaia 2 OK-07
MATeMATHKHU NMPH 0CBOCHHH Bba3oBbie 3HaHUS UM yMEHHs MO MaTeMaTHKe B MPO(EecCHOHANBHON U B
CIEeNHAJIBHOCTH MIOBCEHEBHOM ESATETHHOCTH.
Tema 1.2 Yucna n Coneprkanne yueOHOro MaTepuana 2
BbIYHC/IeHus1. Boipaxkenus u JleiicTBUsT HaJa TOJOXKUTEIbHBIMH U OTPULIATENLHBIMH YHCIIAMH,
npeodpasoBaHus OOBIKHOBEHHBIMU U JICCATUIHBIMU JPOOSMHU.
JeiicTBus co creneHs MU, GopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS.
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COlep:KaHMe (MPAKTHYeCKHe 3aHATHA) 6
Tema 1.3 I'eomeTpus Ha Coneprkanne yueOHOr0o MaTepurana 2
MJIOCKOCTH Bupe! miaockux Guryp u ux miomaib.
[IpakTHKO-OpHEHTHPOBAHHBIC 3a/1a4un B Kypce
F€OMETPUM  Ha IJIOCKOCTH.
Tema 1.4 IIpoueHTHbBIE Coneprkanue y4eOHOro MaTepurasia 2
BBIYHCJICHUS [IpocTblie MpoLEHTHI, pa3Hble CrIOCOObI UX BhIYMUCICHUS. CII0KHBIE
IIPOLIEHTBHI.
Tema 1.5 YpaBHeHus u Coneprkanue y4eOHOro Matepuania 2
HepaBeHcTBa. CucTeMbl JluneiiHble,  KBajpaTHbIe, JAPOOHO-JIMHEHHbIE  ypaBHEHHS U
YpPaBHeHMii HepaBeHcTBA. CIIOCOOBI PEeIIeHUs] CUCTEM JTUHEHHBIX YPaBHEHUIA.
CucreMbl TUHEHHBIX HEPABEHCTB.
KonTpoJsbHbie padoThl 2
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Tema 1.6 Copneprxanue yueOHOro MaTepuasa 2
BxoaHoii KOHTPOJIb Boruucnenus u npeoOpa3oBaHusl. YpaBHEeHUs U
HepaBeHCTBA. ['eoMeTpus Ha MIIOCKOCTH.
Pa3nea 2. IIpsiMble H IIOCKOCTH B IPOCTPAHCTBE 14 OK-01, OK-03, OK-04,
OcHoBHOe cofep:xkaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 12 OK-05, OK-07
Tema 2.1. OcHoBHbIe oHATHs | ComepkaHue yueOHOTO MaTepHaia 2
crepeomerpun. Pacnosoxkenue | I[peqmer crepeometpun. OCHOBHbIE MOHATHS (TOYKa, MOPSMAsi,
NPSAMBIX U IUIOCKOCTEMH IUIOCKOCTb, TPOCTPAHCTBO). (OCHOBHBIE AKCHOMBI CTE€PEOMETPHH.
[lepecekatomuecs, mnapajyiebHblE M CKpEIIMBAIOIIMECS IPSIMBIE.
[IpuzHak u cBOMCTBO cCKpeumuBarommxcad MHpsMbIX. (OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. IlapajuieibHOCTD Coneprkanne yueOHOT0 MaTepuana 4
NPSAAMBIX, IPAMOI 1 [TapannensHble mpsiMas ©  IJIOCKOCTh. Ompenenenue. I[Ipusnak.
IIOCKOCTH, IVIOCKOCTEH CpoiictBa (¢ jokaszarenbcTBoM). llapanienbHble  IJIOCKOCTH.
Onpenenenue. Ilpusnak. CoiicTBa (¢ g0KazaTenbCcTBOM). TeTpasap u
ero oanemeHTsl. [lapamnenenunen wu ero osnemeHThl. (CBoiicTBa
IIPOTUBOIOJIOXKHBIX TpaHel U AuaroHangel napauienenumnea.
[Toctpoenue ceuenuii. Pemenne 3amay.
Tema 2.3. ConeprxaHue yueOHOro MaTepuaa 4
IlepneHMKyJISIPHOCTD [leprieHIUKYIAPHBIE NPSAMBIE. [TapannenbHble MpSAMBIC,
NPSIMBIX, MPSIMOi U NEPIEHIUKYJIAPHBIE K IITIOCKOCTH. [Ipu3HaK nepneHanKyIsipHOCTH
INIOCKOCTH, IIOCKOCTe psIMOM M TIOCKOCTH. Jloka3arenscTBo. [lepneHiuKkyisip 1 HaKIOHHasl.
IlepnenpukynapHsle miockoctd. lIpusnax
NEPIIEHUKYJIIPHOCTHU IUIOCKOCTEN. JloKa3aTesbeTBo.
PaccTositnus B mpocTpaHCTBE.
Tema 2.4. Teopema Coneprxanue yueOHOro MaTepuaa 2

0 Tpex
neprneHIuKyJsipax

Teopema 0 Tpex nepneHAUKyJsipax. Jloka3aTenbCTBO. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO.
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VYron MCIKAY IIOCKOCTAMMU.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COepP:KaHUe (IPAKTHYECKHE 3aHSITHS) 2
Tema 2.5. IlapajuienbHble, Coneprkanne yueOHOT0O MaTepuana 2
neprneHAuKYyJIsipHbIe, Axkcuombl  ctepeoMerpuu.  [lepneHOuKyIspHOCTE  OpSIMOM U
CKpEIIUBAKOIIHUECH NPAMBIC NJOCKOCTH, TIapaJuICIbHOCTh JABYX MPSIMBIX, ICPICHAUKYISIPHBIX

IJIOCKOCTH, MEPIEHIUKYISIPHOCTD INIOCKOCTEM.

Pasnen 3. KoopauHaTthl 4 BEKTOPBI 12 OK-02, OK-03, OK-04,
OcHoBHOe cogepkaHue (KOMOMHUPOBAHHbIC 3AHATHS) 8 OK-07
Tema 3.1 JlekapToBbI Copepxanne yueOHOTo MaTepuaa 4

KOOPAUHATHI B IPOCTPAHCTBE. | /[ekapTOBbl KOOpJAMHATBI B mpocTpaHcTBe. IIpocreiimmne 3amaum B

Paccrosinue Mexay 1Bymst KoopauHarax. PaccrossHue Mexay IByMs TOYKaMH, KOOPJIMHATHI

Toukamu. KoopanHarel CepeMHbI OTPE3Ka.

cepeAuHbI OTPe3Ka.

Tema 3.2 BexkTopbl B Copepxanue yueOHOT0O MaTepuana 4

MPOCTPAHCTBE. YOI MEKIY Bekropsl B mpocTpancTBe. C0KEHUE U BEBIYUTAHUE BEKTOPOB.

BekTopamu. CkansipHoe YMHOeHue BekTopa Ha unuciao. KommianapHeie BeKTOpbl. CKaasipHOe

NPOU3BEACHUE BEKTOPOB MPOU3BEAEHUE  BEKTOPOB.  Pa3nokeHue  Bekropa 1O  TpEM

HEKOMIUIAaHApHBIM BeKTOpaM. KoopauHaTel BeKTOpa, CKaIApHOE

IIPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOpaMH,

YIOJI MEXY IIPSAMOM U INIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMH.
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepKaHMe (IPAKTHYECKUE 3aHATHS) 2
Tema 3.3 Copneprxanue yueOHOro MaTepuaia 2
IIpakTuKOOpUeHTHPOBaHHbIe | KoopanHaTHAS IUIOCKOCTh. BBIYMCIICHHE PACCTOSHUUN W IUIOIMIAICH Ha
327244 HA KOOPAUHATHOMI MI0CKOCTH. KONMM4eCTBEHHBIE paCUETHI.

IVI0CKOCTH
KonTpoJibHbIe padoThl 2
Tema 3.4 Pemienue 3a1au. Coneprkanue yueOHOro MaTepuasa 2

KoopauHaTtbl 1 BeKTOPBI

B  JlexaproBbl KOOpAMHATBl B  IPOCTPAHCTBE. Bekropbl B
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npoctpaHcTBe. CII0)KEHHE M BBIYUTAHME BEKTOPOB. YMHOMKEHUE
BeKTOpa Ha uucino. KowmmulaHapaele  BekTOpbl.  CkanspHoe
IIPOMU3BEJCHUE  BEKTOpOB.  PasnoxxeHme  BekTOopa 1O  TpeEM
HEKOMIUIaHAapHBIM BekTopaM. lIpocreimme 3amadym B KOOpAMHATAX.
Koopaunatsl BeKTOpa, paccTOSTHUE MEXAY TOYKAMM, KOOPAMHATHI
CepeluHbl  OTpEe3Ka, CKAILIPHOE IPOU3BEIECHUE  BEKTOPOB B
KOOpJIMHATaX, Yrojd MEXKIy BEKTOpPaMH, YIoJI MEXAy MNpsAMOW U
IUIOCKOCTBIO, YTOJI MEKIY IIIOCKOCTSIMHU.

Paznen 4. Crenenu u kopuu. CteneHHas pyHkuust 12 OK-01, OK-02, OK-03,
OcHoBHOe cogepkaHue (KOMOMHUPOBAHHbIC 3AHATHS) 10 OK-04, OK-05, OK-07
Tema 4.1 Crenennas ¢pynkuus, | Conepxanue yueOHOTo MaTepualia 2
ee cBoiicTBa ITonsiTHE KOPHS N-0M CTENEHU U3 JEHCTBUTEIBLHOTO Yucia. OyHKINH
y=" \/r ux cBoiicTBa U rpaduku. CBOWCTBA KOPHS N-OM CTETICHH.
Tema 4.2 IIpeoOpazoBanne Copneprxanue yueOHOro MaTepuaia 2
BBIPa:KeHHIl ¢ KOPHAMH N-0if | [IpeoOpa3oBaHie UPPALHMOHATIBHBIX BBIPAKEHHUIT
CTeNeHu
Tema 4.3 CBoiicTBa crenenu ¢ | ConepxaHue yueOHOTO MaTepHalia 2
PalHOHAJIBHBIM H [TonsiTHE cTeneHu ¢ Jr0ObIM PAaLMOHANBHBIM IOKa3aTeneM. CTeneHHbIe
JeHCTBUTEILHBIM GbyHKIMH, UX CBOWCTBA U TpadUKU.
MOKa3aTeJsIMHU
Tema 4.4 Pemienue Coneprxanue yueOHOro MaTepuaa 4
HPPAUMOHAILHBIX YPABHEHHH | PaBHOCHIBHOCTh HMPPALMOHATBHBIX ~ YPaBHEHHH UM  HEPABCHCTB.
H HEpaBeHCTB Meroasl uX pelieHus. Pemienne uppanuMOHAIBHBIX YpPaBHEHUM U
HEPABEHCTB
KonTpoJbHbie padoThl 2
Tema 4.5 CTteneHu ¥ KOPHH. Copepxanue yueOHOTo MaTepHana 2

Crenennas QyHKUus

Omnpenenenue creneHHON (GyHKIMH. Vcrmonb30BaHue €€ CBOWCTB MpH
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| peiCHUN ypaBHeHI/Iﬁ N HCPABCHCTB.

Paznean 5. Iloka3zarenbHas GyHkumus 10 OK-01, OK-02, OK-03,
OcHoBHOe cofep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 8 OK-04, OK-05, OK-07
Tema 5.1 Iloka3arensbnasi| CoxepxaHue yueOHOTO MaTepHalia 2
(yHKIHsA, ee CBOICTBA Crenenn C IIPOU3BOJILHBIM JEeUCTBUTEIILHBIM IIOKa3aTelIEM.
Onpenenenue MokazatedbHOW (YHKIMU, C€ CBOWCTBA U Tpaduk.
3HaKOMCTBO C NpPHUMEHEHHEM IoKa3zaTenbHOW (¢yHKuuu. Pemenune
MOKA3aTENbHBIX YPAaBHCHUN (DYHKIIMOHATHLHO-TPa(QHUECKUM METOJIOM.
Tema 5.2 Pemienue Coneprkanne yueOHOT0 MaTepuana 4
NOKA3aTe/ILHbIX YPABHEHHUH U | PerieHre  MOKa3aTeNbHBIX — YPaBHEHHH  METOIOM  YPaBHHBAHHUS
HEPaBEHCTB noKa3aTenei, METOJIOM BBEJICHUS HOBOW MIePEMEHHOM,
byHKIIMOHATBHO-TpaUIEeCKUM MeTOAOM. PelieHue mMokazaTeabHBIX
HEPaBEHCTB.
Tema 5.3 Cucrembl Conepxanne yueOHOTo MaTepuaa 2
NOKa3aTeJbLHbLIX YPABHEHU Pemenue cucrem nokasaTesbHbIX ypaBHEHUH.
KonTposabHable padoThl 2
Tema 5.4 Pemienue 3agau. Copneprxanue yueOHOro MaTepuaa 2
IMoka3zaTenbHast GyHKIUS Pemenne mokazaTelnbHBIX YpaBHEHMH  METOJIOM  YpaBHUBAHHS
nokasaTened MU MeTOJOM BBEIEHHUS HOBOW MepeMeHHOH. Pemienue
MOKa3aTeJIbHbIX HEPABEHCTB.
Pa3nea 6. Jlorapugmel. Jlorapupmudeckas pyHkuus 18 OK-01, OK-02, OK-03,
OcHoBHOe cofep:xkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 14 OK-04, OK-05, OK-07
Tema 6.1 Jlorapugm uncia. Coneprkanue yueOHOro MaTepuaia 2
JleCATHYHBIA M HATYPAJIBHBIA | PereHre CUCTEM MOKa3aTelIbHBIX YPABHEHUIL.
JIOrapu(p)mMbl, YUCJI0 €
Tema 6.2 CBoiicTBa Copepxanre yueOHOT0O MaTepuaa 2

Jorapu¢pmos. Onepauus
Jorapu(pmupoBaHus

CsoticTBa norapupmos. Oneparnus JorapupmMupoBaHusl.
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Tema 6.3 Jlorapupmudeckas Copneprxanue yueOHOro MaTepuaa 2
¢yHkuus, ee cBoiicTBa Jlorapugmuueckasi QyHKIUS U €€ CBOHCTBA
Tema 6.4 Pemienue Coneprkanne yueOHOT0O MaTepuana 6
Jorapupmudeckux ypasuenui | I[Tousrue norapupmuueckoro ypaBHeHus. Onepanus
U HEPABEHCTB HNOTEHIUPOBaHUs. TpU OCHOBHBIX METO/A PELICHUS JOrapuPMUUECKIX
ypaBHEHMH: (PyHKIIMOHAIBLHO-TpapUUECKHU, METO MOTEHIIMPOBAHNS,
METO] BBEICHUS HOBOH nepemeHHOH. Jlorapupmuueckue
HEPaBEHCTBA.
Tema 6.5 Cucrembl Coneprkanue yueOHOro MaTepuana 2
JorapupmMu4ecKux ypaBHEeHU# | AJITOPUTM ~ DPEIICHWS ~ CHCTEMBI  ypaBHCHHH.  PaBHOCHIIBHOCTH
JOrapu(pMUUECKUX YPaBHEHUIH 1 HEPABEHCTB.
IIpo¢eccnonaibHO-OPHMEHTHPOBAHHOE COJACPKaHUe (IPAKTHYECKHE 3aAHATHS) 2
Tema 6.6 Jlorapu¢pmbl B Coneprxanue yueOHOro MaTepuaa 2
Npupo/ie U TEXHUKE [Mpumenenne norapudma. Jlorapupmudeckas crnupans B npupozae. Ee
MaTeMaTU4YeCKHe CBOMCTBA.
KonTposabHable padoThl 2
Tema 6.7 Pemienue 3agauy. Copneprxanue yueOHOro MaTepuaa 2
Jlorapudgmesl. Jlorapudmuueckast — QyHKUUS. Pemenue IPOCTENILINX
Jlorapudgmuyeckasi pyHkuus | Jorapu(pMUIECKUX YpaBHEHHIA.
Pazgen 7. OCHOBbI TPUTOHOMETPHM. 28 OK-01, OK-02, OK-03,
OcHoBHOe coep:xaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 14 OK-04, OK-05, OK-06,
Tema 7.1 ConeprxaHue yueOHOro MaTepuaa 2 OK-07
Tpuronomerpnueckune Pagunannas mepa yrna. IIoBOpOT TOYKM BOKpYr Hauaja KOOpJAUHAT.
(pYHKIHM NPOU3BOJILHOIO OnpeneneHue cUHyca, KOCHHYyCa, TaHM€HCAa M KOTAHI€HCAa. 3HAKU
yriaa, yucaa. Paamannast u CHHyCa, KOCHHyCa, TaHI¢HCa W KOTAaHICHCa TII0 YCTBEPTAM.
rpaaycHas Mmepa yrJjia 3aBUCUMOCThH MEXIY CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM
OJIHOTO U TOTO K€ yIJa.
Tema 7.2 OcHOBHBIE Coneprkanue yueOHOro MaTepuaia 4
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TPUIOHOMETPHYECKHE
TO)RAEeCTBA. DOpPMYJIBI
NpUBeICHUSA

TpI/II‘OHOMCTpI/ILIGCKI/Ie TOXKACCTBA. CI/IHyC, KOCHUHYC,
KOTAHT'CHC YTJIOB O U - QL. q)OpMy.TIBI IMPUBCACHUA.

TAaHI'CHC H

Tema 7.3 Cunyc, KOCMHYC,
TAHT'€HC CYMMBbI H Pa3HOCTH
ABYX yrjioB CHHYC U KOCHHYC
ABOMHOIO yrJja. ®opmy.ibl
MOJOBMHHOIO YIJIa

Coneprkanne yueOHOro MaTepuana

Cymma u pa3HoCTh cuHYycOB. CymMMa M pa3HOCTh KOCHUHYCOB. CUHYC U

KOCUHYC  JABOHMHOro  yrima. @opMmyibl  IOJOBUHHOIO  YIUIA.
[IpeoOpa3oBaHusi  CyMMBbl  TPUTOHOMETPUYECKMX  (YHKUMH B
NPOU3BENEHNE W TPOM3BEACHHMS B  CcymMMy.  BbIpaxkenue
TPUTOHOMETPUYECKHX  (DYHKIUH dYepe3 TaHIeHC II0JIOBUHHOTO
aprymenTta. IIpeoOpa3oBaHusi NPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKCHU.

Tema 7.4 ®yHkuum, ux
cBoiicTBa. Cioco0bl 3axanus

Coneprxkanne yueOHOro MaTepuana

O6nacTh ompeneneHus ¥ MHOXKECTBO 3HaueHWUW (yHKiuit. YETHOCTD,

byHKumii HEUETHOCTb, NEPUOINYHOCTb (QyHKIMN. CriocoObl 3a7aHus (PyHKIUH.
Tema 7.5 Copneprxanue yueOHOro MaTepuaa
Tpuronomerpnueckune Ob6nacTe onpezeneHus 1 MHOXKECTBO 3HAYEHUI TPUTOHOMETPUYECKHUX

(yHKIUH, MX CBOIICTBA U
rpagpuku

¢yskuil. YTHOCTD, HEYETHOCTD, IEPUOJUUYHOCTD
TpuroHoMmerpudeckux (yHkuii. CBolicTBa U rpaduku QyHKIHNA Yy =
cos r,y = sin x,y = tan z,y = cot x

Tema 7.6 IlpeoOpazoBanue
rpadpuxoB
TPUTOHOMETPHYECKUX
pysHxumi

Copepxanue yueOHOro Matepuana

Cxatue W pacTshkeHue IpauKOB TPUTOHOMETPUYECKUX (YHKIHUH.
[IpeobpazoBanue rpaguKOB TPUTOHOMETPUUECKUX (PYHKITUI.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COepP:KaHUe (IPAKTHYECKHE 3aHSTHS)

Tema 7.7 Onucanune

| Coneprkanne yueOHOT0o MaTepuana

NMPOU3BOACTBEHHLIX MMPOLECCOB

¢ NIOMOLIBLIO rPadUKOB
pyHkumi

Hcnonn3oBanue
byHKIMI

CBOMCTB TPUTOHOMCTPUICCKUX
B HpO(I)CCCI/IOHaJIBHLIX 3agadax.
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OcHoBHOe coep:xaHue (KOMOMHUPOBAHHbIE 3AHATHSA)

10

Tema 7.8 O0paTHbIe Copepxanne yueOHOT0 MaTepuaa 2
TPUITOHOMETPHYEeCKHe OGparsbie TpuronomeTpuueckue ¢pyHkuun. Mx cBoiicTBa u rpaduky.
GyHkumnu
Tema 7.9 Coneprkanne yueOHOT0 MaTepuasa 4
Tpuronomerpuyieckue YpaBHeHue cos x = a. YpaBHEH sin x = a. YpaBHeHue tan r = a,
YPABHCHUS U HEPABCHCTBA cot * = a. PellleHre TPUTOHOMETPHUYECKUX YPAaBHEHUH OCHOBHBIX
TUIOB: MPOCTEUIINE TPUTOHOMETPUUECKHE YPABHEHUS, CBOASIIUECS K
KBaJIPAaTHBIM, pelIaeMbIe pa3ioKeHUEM Ha MHOXKHUTEH, OJHOPOIHBIE.
[Ipocreiinne TPUrOHOMETPUUECKUE HEPABEHCTBA
Tema 7.10 Cucrembl Copepxanue yueOHOTo MaTepuana 2
TPUTOHOMETPHYECKHX Cuctembl POCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUH.
YPaBHEHUI
KonTtpojibHbie padoThl 2
Tema 7.10 Pemrenue 3axay. Coneprkanne yueOHOTO MaTepuana 2
OCHOBBI TPUTOHOMETPHH. [IpeoOpa3oBaHue  TPUIOHOMETPUYECKMX  BBIpakKeHMH. Pemenue
Tpuronomerpuueckue TPUTOHOMETPUYECKUX YpAaBHEHUI U HEPAaBEHCTB B TOM YHCIE C
GyHxuun UCTIOJIb30BAaHUEM CBOMCTB (DYHKIIUHA.
Paznen 8. KoMmiekcHbIe YHcJIa 6 OK-01, OK-02, OK-03,
OcHoBHOe cofep:xkaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 4 OK-04, OK-05, OK-06,
Tema 8.1. IlonsTHe CognepskaHue yueOHOro MaTepuana 2 OK-07
KOMILIEKCHOT0 YucJia. BBenenve mOHSATHE KOMIUIEKCHOTO 4YHCNA, €ro TeoMeTpudecKas
Aareopauyeckasi popma uHTEpnpeTanusa.  BhimonHenue  AEHCTBMM  HaX  KOMIUIEKCHBIMU
KOMILIEKCHOT'0 YHCJIA. qrcliaMU, 33IaHHBIMH B anre0pandeckoit popme.
Tema 8.2. Coneprxkanue yueOHOro MaTepuana 2

Tpuronomerpunueckasi popma

KOMIIJICKCHOI'O YucJja.

Tpuronomerpuyeckass (popma KOMIUIEKCHOTO uyucia. BeinonHeHnue
NeMcTBUH  Hal  KOMIUIEKCHBIMHM — 4YMCJIAaMHM,  3aJaHHBIMH B
TpuroHoMmerpudeckoi Qopme. IlepeBox KOMIIJIEKCHOTO 4YHciaa U3
anreOpandeckoi (GopMbl B TPUTOHOMETPUUYECKYIO U HA000POT.
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (MPAKTHYECKUE 3AHATHS) 2
Tema 8.3. [leiicTBus ¢ Coneprkanue yueOHOro MaTepuasa 2
KOMILUIEKCHBIMH YUCJIaMU NPH | BrinonHeHne OeicTBU ¢ KOMIUIEKCHBIMU YMCIIAaMH B pa3HbIX (opmax,
PELICHUH NPUKIAIHBIX 32124 | pelIeHue KBaIPaTHBIX YPaBHEHUN.
Paznen 9. [lpousBoanas pyHkium, ee npuMeHeHne 24 OK-01, OK-02, OK-03,
OcHoBHOe cofiep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 20 OK-04, OK-05, OK-06,
Tema 9.1 IlonsiTne Coneprxanne y4eOGHOro MaTepuana 2 OK-07
Npou3BoAHOH. DopMyJIbI Omnpenenenne YUCIOBOM MOCIEA0BATEILHOCTH U CIIOCOOBI €€ 3a/laHusl.
npaBuja audgepennnpoBanus | CBoNCTBAa YUCIOBBIX IOcienoBarenbHOCTeR. OmnpeneneHue mnpenena
IIOCJIEA0BATENBHOCTH. BbIuKCiieHHE NMpeAenoB MociIe0BaTEIbHOCTEN.
IIpenen ¢ynkumum Ha OeckoHeuHocTH. Ilpexen QyHKIMM B TOUKe.
[Ipupamenue  aprymenra. [lpupamenne  ¢yHkuuu.  3amauu,
MPUBOASIINE K OHITHIO TPOU3BOAHON. OnpesienieHne Nponu3BOIHOM.
AJTOPUTM OTBICKaHUS TPOU3BOJIHOM.
Tema 9.2 IIpon3BoaHbIe Copepxanre yueOHOTo MaTepuana 4
CYMMBbI, Pa3HOCTH Dopmynsl muddepernupoBanus. 11pasuina muddepeHEpoBaHUS.
NPOU3Be/IeHHUsl, YACTHOI0
Tema 9.3 IIpousBoaHbIe Coneprkanne yueOHOT0 MaTepuana 2
TPUTOHOMETPHYECKUX Omnpenenenue caoxHoi pyHkuuu. [IponsBoHasS TPUTOHOMETPUUIECKUX
¢ynkuui. Ilponssoanas dynkuuii. [Iponssoanas crnoxHoil GyHkuum.
CJI0KHOH (PYHKIMH
Tema 9.4 IlonsiTue 0 Coneprxanue yueOHOro MaTepuaa 2
HeNpephIBHOCTH (PyHKIHM. [lonarue HenpepbiBHOU QyHKIMHU. CBOICTBAa HENPEPHIBHON (HYHKITHH.
Meroa nuarepBaion CBsi3p MEXIy HETNPEPHIBHOCTHIO U U (HEepeHIIUPYEeMOCThIO (PYHKIUU
B TOYKE. AJITOPUTM pELICHHs] HEPAaBEHCTB METOJOM MHTEPBAJIOB.
Tema 9.5 I'eomeTpuYecKuii u Coneprkanue yueOHOro MaTepuasa 2

(puzuyeckuii cMbICa
NMPOM3BOAHOM

I'eomerpuueckuii  cMbIcl  NPOU3BOJAHOM  (YHKUUMH -  YIJIOBOM
K02 puIMeHT KacaTeabHOH K rpaduKy (YHKIUHU B TOUKE. Y paBHEHHE
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KacaTeJIbHOM K TpaduKy GyHKIUU. AJTOPUTM COCTABJICHUSI ypaBHEHUS

KacateapHOU K Tpaduky ¢yHkimu y = f(x).Ou3nUecKuil CMBICT
IIPOU3BOJHOM.

Tema 9.6 MOHOTOHHOCTH Copepxanue yueOHOro Matepuana 2

¢pynkuun. Touku sxcTpemyma | Bospactanue u yObiBaHue (DYHKIHMH, COOTBETCTBHE BO3PACTaHUSA H
yObIBaHUS (PYHKIMM 3HaKy Npou3BOAHON. [loHSATHE MPOU3BOIHOM
BBICILIETO TMOPSAJKA, COOTBETCTBHME 3HAaKa BTOPOM MPOU3BOIAHOMN
BBIMMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajayd Ha
MakCUMyM U MuUHUMYyM. [loHSTHE acUMOTOTHI, CHOCOOBI MX
ornpezeneHus. AITOpUTM HUCCIIEOBaHUS (YHKIMM M TOCTPOEHUS ce
rpaduka ¢ MoMOIIbI0 TPOU3BOAHOMN. JIpoOHO-THHEITHAS QYHKITHS

Tema 9.7 UccienoBanue Coneprxanne yuyeOHOT0 MaTepuraia 2

¢GyHKUIUA M HOCTPOEHHE HccnenoBanne pyHKIMHU HA MOHOTOHHOCTh U MTOCTPOCHUE TPa(UKOB.

rpaguKoB

Tema 9.8 Haubosnbiee u Copepxanue yueOHOTO MaTepuana 2

HauMeHbLIee 3HAYCHU S Haxoxnenne HamOONBIIEr0 W HAWMEHBIIETO 3HAYCHUN (YHKIUH,

byHKuun MOCTPOCHHE TIpaMKOB MHOTOYJIEHOB C HCIOJB30BaHHWEM amrmapara
MaTeMaTHYeCKOTo aHaJIn3a.

Tema 9.9 ®usznueckuii cmpica | ConmeprkaHue yueOHOTO MaTepHasa 2

NPOM3BO/IHOI B Ou3nvecknii (MEXaHMYECKHil) CMBICT MPOU3BOJHOW - MTHOBEHHAas

npodecCHOHATBHBIX 3a1a4aX | cKOpOCTh B MOMEHT BpeMeHH t: v = S (t)

IIpodeccuonanbHO-0pHMEHTUPOBAHHOE CO/lep:kaHMe (MPaKTHYecKHe 3aHATHS) 2

Tema 9.10 Haxo:xaenue Haumensiiee u Hanbomnbiiee 3HaueHne GyHKIUU 2

ONTUMAJIBHOIO Pe3yJibTaTa ¢

MOMOLIBIO IPOU3BOJIHOM B

NMPAKTHYECKHUX 32/1a4aX

KonTpoJsbHbie padoThl 2

Tema 9.11 Pemrenue 3axau. Coneprxanne ydeOHOTO MaTepurana 2
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IIpousBoanas GpyHKIMH, ee
NpUMEHeHHe

®opmyiel 1 npaBuia auddepenurpoBanus. Vccnenoanue GpyHKIMiA
C TOMOUIbI0 TpoU3BOAHOM. Hambonbliee M HauMeHblIee 3HAYCHUS
¢byHKIHN.

Pa3znen 10. MHOrorpaHHUKY M TeJIa BpallleHUs 34 OK-01, OK-02, OK-03,
OcHoBHOe cofiep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 12 OK-04, OK-05, OK-06, OK-
Tema 10.1 Bepmunnsbl, pedpa, Coneprxanue yueOHOro MaTepuasa 2 07
TPaHH MHOTOTPAHHUKA [lonatue MHOTOTrpaHHUKa. Ero sneMeHTH: BepLIMHBI, pedpa, rpaHH.
JHuaronans. CeueHue. BbInyKkiible 1 HEBBITYKIIBIC MHOTOIPAaHHHUKHU.
Tema 10.2 IIpusma, ee Coneprxanue yueOHOro MaTepuaa 2
COCTaBJISIIOLIHE, CCYCHHeE. [Honstue npusmel. Ee ocHOBaHuS M O0KOBBIE I'paHu. BeicoTa mpu3MBl.
IIpsimasi 1 IpaBUIILHAS [Ipssmast u HaknoHHas npusma. [IpaBwibHas npusma. Ee ceuenne.
NPHU3MBbI
Tema 10.3 ITapananenenumnen, Coneprkanne yueOHOT0 MaTepuana 2
Ky0. Ceuenne Kyoa, [Tapannenenumnesn, cBOWCTBA MPSIMOYTOJIBHOTO Hapaijenenunesna, Kyo.
napaJjuiesenumnena Ceuenue ky0a, mapauienenumneaa
Tema 10.4 ITupamuna, ee Coneprxanue yueOHOro MaTepuaa 2
cocTaBJjsomue, ceueHue. [Mupamuna u ee osnemeHtsl. Ceuenne nupamunsl. [IpaBunbHas
Hpapuibuas nupamuza. nupamuaa. Y CedeHHas UPaMu/Ia.
Yceuennas nupamMmuaa
Tema 10.5 bokoBasi u mosinass | CozmepxaHue yueOHOTO MaTepHalia 2
MOBEPXHOCTH NPU3MBI, [Tnomans 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI.
NUPAMHUJbI
Tema 10.6 Cummertpus B kyde, | Conepxanue yueOHOro MaTepHuasia 2
napaJsiaejaenunene, npusme, CummeTpusi OTHOCUTEIBHO TOYKH, MPSMOM, TIockocT. CUMMETpHS B
nupamMuace KyOe, nmapajuienenuneie, npu3Me, nupaMmu/e.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaHMe (MPAKTHYECKUE 3AHATHS) 2
Tema 10.7 IIpumepsbi Coneprxanue yueOHOro MaTepuaa 2

CHMMeTpHi B npodeccun

CummeTpust B IPUPOJIE, APXUTEKTYpe, TEXHHUKE, B OBITY.
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OcHoBHOe coep:xaHue (KOMOMHUPOBAHHbIE 3AHATHSA)

16

Tema 10.8 lnaunap, ero Copepxanne yueOHOT0 MaTepuaa 2
cocrapisiiomue. Ceuenue Humuaap u ero osnementshl. CeueHue mwinMHApa (TapajuieabHOE
HUIHHAPA OCHOBaHHIO U OCcH). Pa3zBepTka numuHpa.
Tema 10.9 Konyc, ero Copepxanue yueOHOT0 MaTepuana 2
cocrapiasiiomue. Cevuenne Konyc u ero snementsl. CeueHne KoHyca (MapayijieIbHOe OCHOBAHHIO
KOHYyca U TIPOXOJSIIee uYepe3 BEpIIUHY), KOHMYECKHWE ceueHus. Pa3BepTka
KOHYca.
Tema 10.10 Yceuennnblii konyc. | Conepxkanue yueOHOTo MaTepuaa 2
Ceuenne yce4eHHOI0 KOHyca Yceuennslit konyc. Ero oOpa3syromas u Bbicota. CeueHne yceueHHOro
KOHYyca
Tema 10.11 lap u chepa, ux | Coxepkanue yueOHOTO MaTepuaa 2
ceyeHHs [ap u chepa. Bzaumuoe pacnonoxenue chepsl u mockoctu. CeueHue
mapa, cepsl.
Tema 10.12 [lousiTue 06 Copepxanne yueOHOT0O MaTepuaa 2
o0beMe Tesia. OTHOLIEHHE [Tonsitue 06 oObeme Tena. OOBeM Kyba © MPSAMOYTOIBHOTO
00beMOB MOJO0HBIX TeJl napasuienenunena. O6beM nmpu3Msl U HWIHHIPa. OTHOIIEHHE 00BEMOB
IMIOAOOHEBIX TEIL.
Tema 10.13 ConeprxaHue yueOHOro MaTepuaa 2
O0beMbl M IUIOIIAH O6beMbl upamMubl 1 KoHyca. O0beM mapa. Inomaau noBepxHocTel
IMOBEPXHOCTEH TeJl TelL.
Tema 10.14 KomOunanuu Coneprkanne yueOHOT0 MaTepuana 2
MHOTOTPAHHMKOB H TeJ Kom0uHanuu reoMeTpuyeckux Ted.
BpalleHHs
Tema 10.14 KomOnnanun Coneprxanue yueOHOro MaTepuaa 2
MHOTOTPAHHUKOB M TeJl KoMOuHammu reoMeTpruuecKkux Ted.
BpallleHHs
Tema 10.15 'eomerpuueckue | CoxepxaHue yueOHOTO MaTepHalia 2
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KOMﬁI/IHaHI/II/I Ha MPaKTUHKeE

MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/lavdax.

Hcnonw3oBaHue KOM6I/IHaI_[I/II\/'I MHOI'OI'paHHHUKOB W TCJI BpallCHUSA B

Tema 10.16 [IpaBusibHbIE Coneprxkanue yueOHOro MaTepuana 2
MHOrOrpaHHHUKH, UX CBOMCTBA | [ToHsATHE MPAaBUILHOTO MHOTOTpaHHNKa. CBOWCTBA MPAaBUIILHBIX
MHOTOI'PAHHHUKOB.
KonTtposbHbie padoThl 2
Tema 10.17 Pemienue 3apau. Copepxanre yueOHOT0o MaTepuana 2
MHOrorpaHHuKH M TeJa OO0beMbl U MJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BPALCHHUS.
BpalleHHs
Paspnen 11. IlepBooOpa3nas pyHk1uM, ee NPUMEHEHHE 14 OK-01, OK-02, OK-03,
OcHoBHOe cofiep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 10 OK-04, OK-05, OK-06,
Tema 11.1 IlepBooOpa3nas Coneprxanue yueOHOro MaTepuaa 4 OK-07
¢ynkuuu. IlpaBuia 3asaya 0 BOCCTAHOBJIEHUU 3aKOHA JABUKEHUS 110 U3BECTHON CKOPOCTH.
HAXO0K/JAeHUs epBooOpa3HbIX | [TonsTHE uHTerpupoBanus. O3HAKOMJICHHE C TIOHSITHEM HMHTETpajia u
niepBooOpa3Hoil st GyHkimn y = f(z). Pelnenne 3amad Ha CBS3b
nepBooOpa3HOil U ee MPOU3BOAHOMN, BEIUMCIICHNE IEPBOOOPA3HOIM [
nanHou ¢yHkiuu. Tabnmuma Gopmyn s HaX0XKIESHUS TIEPBOOOPA3HBIX.
N3yuenue npaBuia BIYUCIEHUS IEPBOOOPAZHOM.
Tema 11.2 Ilnomann Copepxanue yueOHOro Marepuasa 2
KPHBOJIMHEHHOMH TPanemnu. 3agauyu, MPUBOMSIIME K TOHSITHIO ONPEACICHHOTO HWHTErpajga - o
®opmysa HeoToHa - BBIYMCIICHUH IUJIOIIAAM KPUBOJIMHEHHOW Tpameuuu, O MepeMenieHUN
JleitoHnna Touku. llonsatue omnpenenenHoro wuHrerpana. I'eomerpuyeckuii u
dbusnyeckuit cMbIc onpeaeneHHoro uurerpaina. @opmyna Herorona—
JleitOnuma.
Tema 11.3 Heonpenenennsblii u | Conepxanue yueOHOTO MaTepHalia 2
onpeeJeHHbIA HHTErpajbl ITonsiTHE HEONPEIETIEHHOTO UHTETpaa.
Tema 11.4 IlonsiTue 00 Copepxanue yueOHOT0O MaTepuana 2
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OIpee/ICHHOM MHTerpaJje Kak
IUVIOLAAM KPUBOJIUHEHHOM
Tpaneuuu

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O UHTErpaJia.

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKaHME (IPAKTHYECKUE 3AHATHS) 2
Tema 11.5 OnpeneneHHblit Coneprkanne yueOHOT0 MaTepuasa 2
HHTErpaJj B 'KU3HHU ['eomeTpuyeckuit CMBICJI OIIPEAEIIEHHOTO MHTETpaa.
®opmyna HetoToHa - JleiibHuna.

Pemienue 3a1au Ha MpUMEHEHUE UHTErpaja AJisd BBIYUCICHUS

(bu3NYECKUX BEITMYHH U TUIOIIA e
KonTpoJsbHbIe padoThl 2
Tema 11.6 Pemienue 3axau. Coneprkanne yueOHOT0 MaTepuasa 2
Ilepsoobpasnas pynkuuu, ee [TepBoobOpasnas ¢yukuuu. [IpaBuna HaxoxxaeHus nepBooOpa3Hbix. Ee
NpUMeHeHue MIPUMEHEHUE.
Pa3nea 12. IlepBooGpa3nas GyHKkIuH, ee IPUMEHEHUE 18 OK-01, OK-02, OK-03,
OcHoBHOe cofep:xkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 12 OK-04, OK-05, OK-07
Tema 12.1 OcHoBHbIe nousiTus | ComepkaHue yueOHOTO MaTepHaa 4
KOMOMHATOPUKH [lepecTaHOBKH, pa3MelIEHHs], COUETAHUSI.
Tema 12.2 Co0ObITHeE, Conepxanne yueOHOTo MaTepuaa 2
BEPOSITHOCTH COOBITHS. CoBMecTHBIE M HECOBMECTHBbIE COObITHS. TeopeMbl O BEpPOSITHOCTH
CroxxeHue H YMHOKeHHe CYMMBI COOBITUN. Y CIIOBHAsi BEPOSTHOCTh. 3aBUCUMBIE U HE3aBHCHMBbIE
BEpPOSATHOCTEN coObITHsA. TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHHS COOBITHIA.
Tema 12.3 Iluckpernas Coneprkanne yueOHOT0 MaTepuana 2
cJIy4yailHasi BeJIMYMHA, 3AKOH Buapl cnyuaiineix BenmmuuH. OrmpesesieHne IUCKPETHOW CiydaiHOM
ee pacnpeae/JeHus BEJIMYMHBL. 3aKOH paclpeeiIeHus] JUCKPETHOM CITy4ailHOW BEJIMYUHBI.

Ee uncnoBbie XapakTepUCTUKH.
Tema 12.4 3agaun Coneprkanue yueOHOro MaTepuana 4

MAaTeMaTH4YeCKOil CTATUCTHKH

Bapurannonnsiit psa. [1onuros 4actor u rucrorpamma.
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CTraTHCTUYECKHE XapaKTCPUCTHUKHU pALda Ha6J'IIOI[aeMLIX JaHHBbIX.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COepP:KaHUe (IPAKTHYECKHE 3aHSITHS) 4
Tema 12.5 BeposiTHOCTH B Coneprkanne yueOHOT0O MaTepuana 2
npodeccHOHANBHBIX 3a1a4aX | OTHOCHTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYHMBOCTH.
Cratuctudeckoe omnpezeneHue BepoATHOCTH. OlieHKa BEpOSITHOCTH
COOBITHS.
Tema 12.6 CocTaBiienune Coneprxanue yueOHOro MaTepuaa 2
Ta0JIMI M THarpaMM Ha [lepBuuHas 00pabOTKa CTaTUCTUYECKUX JAHHBIX. ['paduueckoe ux
NPAKTHKE pPEICTaBIICHUE. Haxoxnenne cpenHux XapaKTCPUCTHK,
HaAOJIFOJaeMBIX JaHHBIX.
KonTpoabHubie padoThl 2
Tema 12.7 Pemienne 3anau. Coneprxanue yueOHOro MaTepuaa 2
DyIeMeHThl KOMOMHATOPUKH, OnemenTsl KoMOHHaTOpUKU. COOBITHE, BEPOSITHOCTD COOBITHS.
CTATHCTHKH H TEOPHH CrnosxxeHue 1 yMHOKEHUE BEPOSTHOCTEH.
BePOSITHOCTEH
Paznen 13. YpaBHeHusi M HEpaBeHCTBA 12 OK-01, OK-02, OK-03,
OcHoBHOe cofiep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 10 OK-04, OK-05, OK-06,
Tema 13.1 PaBHOCHIBHOCTD Coneprxanue yueOHOro MaTepuaa 2 OK-07
YPABHEHHI1 1 HEPABEHCTB. PaBHOCUNIBHOCTL ypaBHeHMI U HepaBeHCTB. OmnpeneneHus. OCHOBHbIE
OO0umue MeTOABI pelueHus TEOpPEMBbl PABHOCUJIBHBIX IEpPEX0JaX B YPaBHCHHUIX U HCPaBCHCTBAX.
OO0mme MeToapl penieHUs ypaBHEHUW: TeEpexoJ OT pPaBEHCTBA
GYHKIMI K paBEHCTBY apryMEHTOB IS MOHOTOHHBIX (DYHKIUH, METO]
pa3loXKeHUs Ha MHOXKUTENIM, METOJ BBEJIEHHs HOBOW INEpEeMEHHOM,
(GyHKIMOHATBHO-TPadhUIECKUA METOI.
Tema 13.2 I'padpnuecknii Copneprxanue yueOHOro MaTepuaa 2

METO/l pellieHUs] YPABHEHHUI,

OO011re MeTO/Ibl PeIICHUs] HEPaBEHCTB: MEPeXo OT CPABHEHUS

HEPaBEeHCTB

3HaueHUN (QYHKUMH K CpaBHEHUIO 3HAYEHUH AapryMeHTOB JUIf
MOHOTOHHBIX  (PyHKUMH, METOJ HHTEpBAIOB, (YHKIUOHAILHO-
rpadudeckuii Merona. I'paduueckuwii MeToj] penieHUs YpaBHCHHHA U
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HCPABCHCTB.

Tema 13.3 YpaBHeHusi u Copepxanne yueOHOT0 MaTepuaa 2

HCPaBCHCTBA ¢ MOyJIEM Onpenenenue Monyis. Packpeltue MOIyJass 10 ONPEAEICHUIO.
[Ipocreiimiie ypaBHEHHMsI M HEpaBEeHCTBA C MojayJsieM. lIpumeHeHue
PaBHOCHJIBHBIX IE€PEXOJOB B OINPEACIICHHBIX THUIAX YPAaBHEHHU H
HEPaBEHCTB C MOAYJIEM.

Tema 13.4 YpaBHeHus u Coneprxanue yueOHOro MaTepuaia 2

HepaBeHCTBA ¢ MapaMeTpaMu | 3HaKOMCTBO ¢ lapaMeTpoM. IIpocTeiiiine ypaBHEHUS U HEPABEHCTBA C
apaMeTPOM.

Tema 13.5 Pemrenue 3axa4. Coneprkanne yueOHOT0 MaTepuana 2

YpaBHeHHus U HepaBeHCTBA OO0ue MeToabl pelleHHs YpaBHEHUI. YpaBHEHHMsS U HEPaBEHCTBA C
MOJYJIEM U C apaMeTpPaMHU.

IIpogeccnonaibHO-OPHMEHTUPOBAHHOE COAeP:KaHUe (IPAKTHYECKHE 3aHITHS) 4

Tema 13.6 CocTaBienue u Coneprkanne yueOHOro MaTepuana 4

peuieHue MpogecCHOHANLHBIX | PerieHue TEKCTOBBIX 3a/ad MPO(ECCHOHATBHOTO COIEPIKAHMS.

3224 ¢ NOMOIIbI0 YPABHEHHU I

IIpome:xxyTounasi arrecTanus (3IK3aMeH) 6

Bcero: 216
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3 YCJIOBMS PEAJIN3ALIMU OBILIEOBPA3OBATEJILHOM
YYEBHOM JUCHATIJIVHBI

3.1. TpeOoBaHMs K MUHMMAJIbHOMY MaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus y4eOHOM TUCIUIUIMHBI OCYLIECTBIIACTCS B y4eOHOM KaOMHETe
Maremartuku.
O6opynoBaHue yuyeOHOTO KabUHeETa:
Cron mpenonasarenss OIHOTYMOOBBIM —lmIT., cTyn mnpenoaasarens — 1T,
CTOJI yYeHHYECKHI — 13 mT., CTy)1 yueHHn4ecKuil — 26 mr.,
kadeapa -1mT, mocka menosas - 11T,
Harasigabie cpencrBa o0y4enusi [loptperst
3HAMEHUTBIX YUYEHBIX MATEMATHKOB.
CteHabl:
Marematuyeckue  GopMynbl  JUISl  HaxXOXKIEHUS  IUiomaned  Quryp,
Tpuronomerpuueckue GyHKIUU — 1 mrT.,
VYpaBuenusi—1 mwir.,
Ta6muma Jlorapudmos—1 mit.,
Ta6mmma Ksaaparos—1 i,
[InanumeTpus U crepeomMeTpusl,
I'padrixku OCHOBHBIX 35TeMeHTapHBIX QyHKIMH—1 1mT., [InakaTer:
Tpuronomerpuueckue Gpopmyinbi—1 mr.,
MexnyHapoiHasi cucTeMa eIMHUL— 1 mT.,
OO6patHbie TpUuroHomerpudeckuii hpynkiuu, [lokasarenpuas pyHkuus—1 mr.,
KonuuectBeHHbIE U MOPSIAKOBBIE YUCAUTENbHbBIE. J[poOu—1 miT., Kommiekr
YepTEKHOTO 000PYIOBAHUS JJI TOCKU:
nuHerka 60 cM (ueHa genenus 1 cM., oundpoBka uepes 5 cm.) —2
IIT., YTOJBbHUKHU € yriiamu 30 u 60 -—2 mrT., yroJpHUK ¢ yraaMu 45 —2
IT.,
UPKYJIU C JAepKaTeseM JJis1 Mela M pe3MHOBOM MPUCOCKON—2 MIT.,
TpancnopTups! ¢ npsiMoii 1 06patHoi mkanamu oT 0 1o 180-2 mit.,
Tpancnoptup 360 —2 .,
Ha6op o06beMHbIX TeomeTprueckux puryp—1 mr.,
Habop npo3padHbIx TEOMETPUUECKUX T C CEUCHUSIMU—1 TIT.,
HabGops! nekain mpo3paunbie —25 mT.,
JIuneiika 30 cM—25 mT.,
N3mepurenbHbie TprOOPH yUeHUUYECKHE (JTUHEHKH TIACTMACCOBBIE
U METaUNIMYECKUEe, IITAaHTeHUUPKYIb, LUPKYIH) — 25 MT
VY4eOuuku, COOpHUKH 3a/1a4.
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PaznaTounslii MaTepual sl IPOBEACHUS MPAKTUYECKUX 3aHATUM -25 1MIH.
KoMIieKkT TuieH3MOHHBIX 31€KTPOHHBIX YUYEOHBIX MAaTEPUATIOB IO MATEMATHKE.
1C kona Anre6pa 9-11 knacc, 3amauu ¢ napaMmeTpamu
1C IIkona I'eomerpus 10-11 kiacc, TaTepakTHBHBIE 3aAaHUsS 10 MOCTPOEHUIO B
IIPOCTPAHCTBE.
CpencrBa BU3yaIu3anum:

CTallMOHAPHBIA MHOTO(PYHKIIMOHAJIBHBIM KOMIUIEKC (IPOEKTOP, HOYTOYK C
MOJIKJIFOYEHHEM K ceTH VIHTepHeT, SKpaH Ha IITaTUBE, MBIITh, KOJIOHKH).

3.2. HupopmanuoHHOe oOecriedeHNEe peaTu3auu NPOrpaMmMbl
3.2.1 OcHOBHBIE TEYATHLIE U3IAHUSA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e wusn., crep. - M:
KHOPYC, 2019. (Cpennee npodeccruonaibHoe 00pa30BaHUE)

2.MaremaTtuka: ainrebpa M Hayaja MaTeMaTUYECKOro aHalln3a,
reoMmeTrpusi. Anrebpa W Havyasa maremaTudeckoro anamuza. 10-11 kiace.
Amumos 1. A., Komsirun FO.M., TkaueBa M.B. u npyrue. - M: [Ipocsenienue,
2022.

3.Maremaruka: anrebpa W Hayajga MaTEMaTHYECKOTO aHauU3a,
reometpusi. ['eomerpusa. 10-11 kmacc. Aranacsn JI.C., Bbyry3zoB B.®D.,
Kanomiesn

C.b. u npyrue. - M: [Ipocsemienne, 2021

3.2.2 UnuTepHeT pecypcehl:

1. Bcepoccniickne = MHTEPHET-OJIMMIIMAIBL. - URL:
https://onlineolympiad.ru / (mara oOpamenusi: 12.07.2022). - Texkcr:
3JIEKTPOHHBIM.

2. Enunas xojuiekuus nu@poBbix 00pa3oBaTebHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara oOpamenus: 08.07.2022). - Tekct:
AIEKTPOHHBIN.

3. Undpopmanmonnas  cucrema  «EagmHoe  okHO — goctyma K
oOpazoBarenbHbIM  pecypcam». - URL: http://window.edu.ru / (mara
obpamenust: 02.07.2022). - TekcT: 37eKTPOHHBIH.

4. Hayunas AIIEKTPOHHAs oubmoTexa (HOB). - URL:

http://www .clibrary.ru (nata obpamenusi: 12.07.2022). - TekcT: 31€KTpOHHBIH.
5. OtkpoiThil KOJUTemK. Martematuka. - URL: https://mathematics.ru /
(mara obparmenus: 08.06.2022). - TekcT: 27eKTPOHHBIH.
6. IloBropum maremaruky. - URL: http://www.mathteachers.narod.ru /
(mara oopammenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.
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7. CripaBOYHHK MareMartuke i mkoinbHUkoB. -  URL:
https://www.resolventa.ru/demo/demomath.htm  /  (mara  oOpameHus:
12.07.2022). - TekcT: 3JIeKTPOHHBIH.

8.Cpennsis ~ MaremaTMyeckas  MHTEpPHET  IIKOJIA. - URL:
http:/7www.bymath.net (mara oOpamenus: 12.07.2022). - Tekct:
3JIEKTPOHHBIM.

9. ®enepanbubiii  moptan  «Poccuiickoe oOpazoBanue». - URL:

http://www.edu.ru / (nata obpamienus: 02.07.2022). - TexcT: 37€KTPOHHBIN.
4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS

OBIIEOBPA3OBATEJBHON YYEEHOM JUCIHUILINHBI

KoHTpoib W oOLEHKa pe3ylbTaToB OCBOEHUS 0011e00pa3oBaTebHON
JTUCITUTUTHBI PACKPBIBAIOTCS Yepe3 JUCITUTUTMHAPHBIE PE3YIbTaThl, HAPABICHHBIC

Ha (opmupoBatene oO0mMX MPOGEeCCHOHATHHBIX KOMIIETCHIIMA TIO pa3iesiaM |

TEMaM COACPIKAHUA yqe6H0ro MaTtcpualia.

Oo6mast
THun omeHoYHbIX
npodgeccuoHaAIbHAsA Paznen/Tema .
MeponpusATHi
KOMIIETEeHIIH S
OK 01 Beibupath crmocoOsl P1,Temal.l,1.2,1.3 TectupoBanue
pelieHus 3a1au ITo/c, 1.4,1.5,1.6 VY CTHEIIH 0Ipoc
npodecCHOHaIBHOMI P2, Tempr 2.1,2.2,2.3, | Maremarudeckuit
NesATenbHOCTH npuMenuTensHo | 2.4, 2.5 I1- o/c, 2.6 JTUKTAHT
K pa3JIMYHbIM KOHTEKCTAM P4, Tems1 4.1,4.2,4.3, NuauBnnyanbHas

4.4 CaMOCTOSTEIbHAS

P 5, Temsr 5.1,5.2,5.3 pabora
P 6, Tems! 6.1,6.2, 6.3, INpencraBineHme
PE3YIbTAaTOB

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

P7, Temsr 7.1,7.2, 7.3,
7.4,7.511-0/c, 7.6

P 8, Temsr 8.1, 8.2, IT-o/c
P9, Temn1 9.1, 9.2, 9.3,
94

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

P 12, Temnr 12.1, 12.2,
12.3,12.4, 11- o/c,

P 13, Temsr 13.1, 13.2,

MPaKTUYECKUX padOT
3amuTa TBOPUECKUX
pabor

KouTtposnbHas paborta
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13.3,13.4,13.5 I1-o/c

OK 02 Ucnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOMCKa, aHaIN3a U
WHTEpHIpeTanuu nHpopMaIuy,
¥ uH(GOPMAITMOHHbBIE
TEXHOJIOTUH JIJIS1 BBITIOTHEHUS
3a/1a4 npodheCcCUOHAIBHOU
NeSATEeTbHOCTU

P1,Temal.l,1.2,1.3
ITo/c, 1.4,1.5,1.6

P 3, Temsr 3.1,3.2, 3.3
ITo/c, 3.4

P4, Temp14.1,4.2,4.3,4.4
P 5, Temsr 5.1,5.2,5.3

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

TectupoBanue

Y CTHBIN OnpocC
Marematuueckui
JTUKTAHT
NupuBnnyanbHas
CaMOCTOSITEIIbHAS
pabora
IIpencraBienne
pe3yJIbTaTOB
NPAKTUYECKUX padboT
3amuTa TBOPUECKUX

pabot

P7, Temn 7.1,7.2,7.3,
7.4,7.511-0/c, 7.6

P 8, Temsr 8.1, 8.2, T1-0/c,
P9, Tems1 9.1,9.2, 9.3,
94

P11, Temsr 11.1,11.2,
11.311-0/c, 11.4P 12,
Temnr 12.1, 12.2,

12.3, 12.4, I1- o/c,

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

KoHTposnbHas paborta

OK 03 IInanupoBatsb u
peaau30BbIBaTh COOCTBEHHOE
poeCCUOHATIBHO € U
JUYHOCTHOE Pa3BHUTHE,
NpeIIPUHIMATENH CKYIO
JESITENFHOCTD B
npodeccruoHansHo i cdepe,
UCTIOJIH30BATh 3HAHMUSI 10
(rMHaHCOBOM TPAaMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX
CUTYyaIHIX

P1,Temal.l,1.2,1.3
ITo/c, 1.4, 1.5, 1.6

P2, Temsr 2.1,2.2,2.3,
2.4,2.511-0/c, 2.6

P 3, Temm 3.1,3.2, 3.3
ITo/c, 3.4

P4, Temer 4.1,4.2,4.3,
4.4

P 5, Temsr 5.1,5.2,5.3

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

P7, Temn 7.1,7.2,7.3,
7.4,7.511-0o/c, 7.6

TecTtupoBanune
YcTHBIN 0IIpocC
MareMaTH4eCKHM
JUKTAHT
NuauBnnyanbHas
CaMOCTOSITCIbHAS
pabota
[IpencraBnenue
pe3yJIbTaTOB
PaKTUYECKUX paboT
3amnmra TBOPUYECKHUX
pabot

KonTtponbhas paborta
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P 8, Temsr 8.1, 8.2, IT-o/c,
P9, Temsr 9.1,9.2, 9.3,
94

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

OK 04 D¢ dexTuBHO
B3aUMOJIEMCTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

P1,Temal.l,1.2,1.3
ITo/c, 1.4, 1.5, 1.6

P2, Temsr 2.1,2.2, 2.3,
2.4,2.511-0/c, 2.6

P 3, Temsr 3.1,3.2, 3.3
ITo/c, 3.4

P4, Temr14.1,4.2,4.3,4.4
P 5, Temsr 5.1,5.2,5.3

TectupoBaHue

Y CTHBIN Onpoc
MaremaTtuueckui
IUKTAHT
NupuBunyanbHas
CaMOCTOSITEJIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB

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

P77, Temsr 7.1,7.2,7.3,
7.4,7.511-0/c, 7.6

P 8, Temsr 8.1, 8.2, I1-o/c,
P9, Temn 9.1, 9.2, 9.3,
94

P11, 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 I1-o/c

MPAKTUYECKUX PadoT
3anmTa TBOPUYECKUX
pabot

KoHTposnbHas pabdorta

OK 05 Ocy1iecTBasITh YCTHYIO

Y TIUCbMEHHYIO
KOMMYHUKAIIUIO Ha
roCyJIJapCTBEHHOM $I3bIKE
Poccuiickoin @enepaiuu ¢

P1Temal.1,1.2,1.3
ITo/c, 1.4, 1.5, 1.6

P2, Temsr 2.1,2.2,2.3,
2.4,2.511-0/c, 2.6

P 3, Temsr 3.1,3.2, 3.3

TectupoBanune
YcTHBIN 0IIpocC
MaremaTnueckuii
JUKTAHT
NHnuBuayansHas
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Y4ETOM OCOOCHHOCTEM
COIIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

ITo/c, 3.4

P4, Temb14.1,4.2,4.3,4.4
PS5, Temsr 5.1,5.2,5.3

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

P7, Temsr 7.1,7.2, 7.3,
7.4,7.511-0/c, 7.6

P 8, Temsr 8.1, 8.2, I1-0/c,
P9, Temn1 9.1, 9.2, 9.3,
94

P11, 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 I1-0o/c

CaMOCTOSITeNIbHAS
pabota
[IpencraBnenue
PE3yNIbTATOB
MPaKTUYECKUX padOT
3anmTa TBOPUYECKHUX
pabot

KonTtponbHas padorta

OK 06 IlposiBisaThb P 1, Tema 1.1, 1.2, 1.3 Ilo/c, | TecTupoBanue
TPaXIAHCKOTIATPUOTHICCKY IO 14,15, 1.6 Y CTHBINA OIIpOC
HO3UIHIO0, NICMOHCTPUPOBATH P4, Temr1 4.1,4.2,4.3,4.4 MareMaTHueCcKui
OCO3HAHHOC IIOBE/ICHUC HA PS5, Temnr 5.1,5.2,5.3 JUKTAHT

OCHOBE

TPATUIIMOHHBIX P 6, Temn1 6.1, 6.2, 6.3, 6.4, | UnauBuyanpHas
00ILIEUETIOBEYECKUX IEHHOCTEH, | 6.5, 6.6, 6.7 [T-0/c, 6.8, 6.9, | camocToATEIbHAS
B TOM "HCIIC € y1€TOM 6.106.11, 6.12, pabora
TapMOHH3AIHH 6.13,6.14,6.15,6.16, 6.17 [Ipencrapnenue
MCIKHAITHOHAJIBHBIX H P 7, Temnl 7.1,7.2, 7.3, 7.4, pe3yabTaTOB

MEXPEJIUTHO3HBIX OTHOIICHHH,
IIPUMEHSATH CTAHIAPThI
AHTUKOPPYILUHUOHHOTO
MOBEACHUS

7.51I1-o/c, 7.6

P 8, Temsr! 8.1, 8.2, I1-o/c,
P9, Temr 9.1,9.2,9.3,9.4
P11, Temsr 11.1,11.2,11.3
IT-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

IPaKTUYECKUX paboT
3anmra TBOPUYECKUX
pabot

KonTtponbhas paborta

OK 07 ConencrBoBaTh
COXPAHEHUIO OKPYIKAIOLIEH
Cpelbl, pecypcocOepexeHnIo,

P1,Temal.l,1.2,1.3
ITo/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,

TectupoBanue
Y CTHBIN Onpoc

MaremaTuuyeckuim
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MPUMEHSTH 3HAHUS 00
U3MEHEHHUH KJIMMATa,
MPUHITUIIBI OEPEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO
JIEVCTBOBATH B UPE3BbIYAUHBIX
CUTYaIHIX

2.4,2.511-0/c,2.6 P 3,
Temnr 3.1, 3.2, 3.3 Ilo/c,
34

P4, Temb1 4.1,4.2,4.3,
4.4

P 5, Temsr 5.1,5.2,5.3

P 6, Temn! 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 P 7, Temsbl
7.1,7.2,7.3,7.4,7.511-
o/c, 7.6

P 8, Temsr 8.1, 8.2, I1-o/c,
P9, Temn1 9.1, 9.2, 9.3,
94

P 10, Temsr 10.1, 10.2,
10.3,10.4, 10.5, 10.6
ITo/c, 10.7

PU, Temsr 11.1,11.2,
11.311-0/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 I1-0o/c

JInkTaHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
pabota
IIpencraBienne
pE3yNbTATOB
MPaKTUYECKUX padOT
3amnmTa TBOPUYECKHUX
pabot

KouTtposnbHas pabota

48




	ОБЩЕОБРАЗОВАТЕЛЬНОЙ УЧЕБНОЙ ДИСЦИПЛИНЫ
	1.2.1 Цели дисциплины
	1.2.2 Планируемые результаты освоения общеобразовательной дисциплины в соответствия с ФГОС СПО и на основе ФГОС СОО
	2 СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ

	УЧЕБНОЙ ДИСЦИПЛИНЫ
	3 УСЛОВИЯ РЕАЛИЗАЦИИ ОБЩЕОБРАЗОВАТЕЛЬНОЙ

	УЧЕБНОЙ ДИСЦИПЛИНЫ
	3.2.1 Основные печатные издания
	4 КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ

	ОБЩЕОБРАЗОВАТЕЛЬНОЙ УЧЕБНОЙ ДИСЦИПЛИНЫ

