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1. OBIIASA XAPAKTEI:I/ICTI/IKA UPABO‘IEI?'I IMPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIVIMHBI OY/.12
MarteMmaTuka

1.1. MecTo AMCUMILIMHBI B CTPYKType OCHOBHOW mNpodeccHoHAIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI
OO6meoOpa3oBaTenpbHas OUCHMIUIMHA «MaTtemaThKa» SIBISETCS YacThIO

00111e00pa30BaTEILHOrO UKIA 00pa30BaTeNbHON MPOrpaMMbl MO CHEIMATBFHOCTH
15.02.19 CBapouyHO€ MPOU3BOJCTBO.

[Tpu peanmzaruu coaepkanus o0Ieo0pa3oBaTEILHON YIeOHON TUCITUTIIIMHBI
«Maremartuka» B npeaenax ocBoeHusi [IIICC3 CIIO Ha 6a3e OCHOBHOIO OOIIETO
o0pa3oBaHMsI C MOJYYEHHUEM CPEAHEro 0OIIero oOpa3oBaHMs MO CIELUATBLHOCTH
15.02.19 CBapouyHoe MPOU3BOACTBO OOHMI 00BEeM Yy4eOHOW Harpy3Ku
oOyuatomierocsi 348 yacoB, U3 HUX ayAuTOpHas (00s13aTeNbHAas) yueOHasi Harpy3Ka
oOyuaromuxcst 312 yacoB, BKIIIO4asi mpakTuueckue 3ausatusi, — 114 yacos.

1.2. llequ u nu1aHUpyeMble pe3yJabTaThl 0CBOEHHS JUCIHMILIUHBI

Conepxanue MIPOTrpaMMBbl o011e006pa3zoBaTeIbHOM JTACIUTIIAHBI
«MareMaTuKa» HalpaBJICHO Ha JOCTHDKCHHE pe3yJbTaTOB €€ H3yUYCHHS
B coorBeTcTBHHM ¢ TpeboBanusiMu PI'OC COO c¢ yderom mnpodeccHOHATbHON
HarnpasiieHHocTi ®I'OC CIIO.

1.2.1. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 001Ie00pa30BaTeJIbHOM
aucuIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO Ha ocHoBe ®I'OC COO.

Oco0oe 3HaueHHne AUCLUILUIMHA UMeeT npu GopmupoBanuu U pazsutuu OK u
K.



Ko u HauMeHOBaHMe
(popmMupyemMbIX KOMIIETEHIUIT

H.na}mpyeMble pe3yabTaThbl 0CBOCHUA NUCHUIIIMHbI

Oo0mme

JAucnuminHapHble (MpeaMeTHbIE)

OK 01. Beibupath criocoOsr
pelieHus 3aaa4
npodeccnoHaATBEHOMI
JEATeIbHOCTH
PUMEHHUTEIBHO

K Pa3IHMYHBIM KOHTEKCTaM

JIM9HOCTHBIE Pe3yIbTATHI IOJDKHBI OTPAXKATh
B YaCTH: TPYJOBOT'O BOCITUTAHHS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH
MacTepCTBa, TPYI0JII00ue;

- TOTOBHOCTb K aKTHBHOU JCSITEITLHOCTU
TEXHOJIOTMYECKON M COIUAIIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IJIAHUPOBATH U
CaMOCTOSITEIIHO BBIOJIHATH TAKYIO JICITCIbHOCTB;
- IHTEpEC K pa3audHbIM chepam mpodecCuOoHaTBHOM
neaTeIbHOCTH/

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO
1 caM0o00pa30BaHUIO Ha MPOTHKCHUN BCEH JKU3HH
MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
ORtajicHHe YHUBEPCATbHBIMH YUCOHBIMH
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIC JIOTHYECKHE JICHCTBUS:

- CAaMOCTOATEIBHO (POPMYyITUPOBATH
U aKTyaJIM3UPOBaTh MPOOJIEMY, paCCMaTPUBATh
€¢ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIA MPU3HAK WU
OCHOBAHUS JJIsI CPABHCHMSI, KJIACCUPUKAIINN
1 0000IIeHMS;

- OTIPEICIIATH 1EJH JISATSIIbHOCTH, 33]1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI
B PacCMaTPUBAEMBIX SIBICHUSIX;

- BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB IENSIM, OLICHUBATh PUCKU
MOCJIENCTBUN IEITEILHOCTU

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE
MIPH PEIICHUH YXU3HESHHBIX MPOOIeM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH y4eOHO-UCCIIE0BATEIIBCKON 1
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMU Pa3peIICHUs

I1P61. Bnanenue MmeToaMu 10Ka3aTelbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue (GopMyaupoBaTh ONpeaeIeHus,
aKCHOMBI U TE€OPEMBI, IPUMEHATH UX, IPOBOJAUTH
JI0Ka3aTesIbHbIC PACCY)KICHUS B XOZI€ PELICHUS 3a/iay;

ITP62. YMeHue onepupoBarh MOHATUSMU: CTETIEHb YHUCIIA,
Jorapu@Mm 4uciia; yMEHHE BbIIOJIHATh BBIYMCICHUE 3HAUCHUH U
npeoOpa30BaHus BBIPAKEHHI CO CTETICHAMH U JIoTapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAKEHUIH;

[1PG3. YMmeHnue oneprupoBaTh NOHATUSIMU: palliOHAIbHbBIE,
uppalnoHalbHble, T0Ka3aTeIbHbIE, CTETICHHBIE,
JorapupMUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS

Y HEPaBEHCTBA, UX CUCTEMBI;

[1P6S5. YMeHnue onepupoBaTh MOHATUSAMU: pallMOHAIIbHAS
GbyHKLUs, TOKa3aTesbHas QYHKLUS, CTeNeHHas QyHKLu,
norapupmuueckas GyHKIUS, TPHTOHOMETPHUYECKIE (DYHKIIHH,
oOpatHble GYHKLNHU; YMEHHE CTPOUTH I'paMKU U3y4EHHBIX
(GyHKIMH, UCII0JIB30BATh I'paUKU NIPU U3yYEHUH IIPOLIECCOB

U 3aBUCHMOCTEH, P pEILIeHUH 3aa4 U3 APYIUX Y4eOHBIX
MPEIMETOB U 3324 U3 PEATBbHOM KU3HH, BEIpaXaTh (GOpMyIaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

[1P66. YMeHue pemath TEKCTOBBIE 3aJa4l Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, IOJU U YacTH, Ha ABUXKEHHE, paboTy,
CTOMMOCTH TOBAapOB U yCIIyT, HAJIOTH, 3a7jauu U3 00JIacTu
yIpaBJIeHUs INYHBIMUA U CEMEHHBIMU (PMHAHCAMM); COCTABIISATh
BBIP)KEHUS], YpaBHEHHsI, HEPABEHCTBA U X CHCTEMBI IO
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh MOJIYYEHHOE PELIeHne U
OILICHUBATh MPaBAOIN0I00HOCTh PE3yJIbTATOB;

ITP69. YMenue onepupoBaTh NOHATUSAMH: TOUKa, psiMas,
IJIOCKOCTh, POCTPAHCTBO, ABYIPAaHHBIN yro,
CKpELIMBAIOIIUECs MPSIMbIE, MAapaIeIbHOCTh U
NEPIIEHIUKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJI MEXIY
HPSMBIMH, YTOJI MEXJy MPSIMOM U IJIOCKOCTBIO, YTOJI MEXY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
MEXy OIPSIMBIMU, PACCTOSTHIE MEXTy IUIOCKOCTSIMU; YMEHHE
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npobiewm;

- CIIOCOOHOCTH ¥ TOTOBHOCTh

K CaMOCTOSITEIIbHOMY ITIOMCKY METOJIOB PELICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX
METO/IOB ITI03HAHUSA

- BBIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U

Y aKTyaJIM3UpOBaTh 33J1a4y, BBIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOAUTh apryMEHTHI JIJIsl J0Ka3aTeIbCTBA
CBOUX YTBEPXKICHUH, 3a1aBaTh [1apaMeTpbl U
KPUTEpPUU PEILLICHHUS;

- QaHAJIM3UPOBATH ITOJTYYEHHBIE B XO/I€ PELICHUs
3a/1ayyl pe3yJIbTaThl, KpUTUYECKN OLIEHUBATH UX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE

B HOBBIX YCJIOBUSIX;

pa3pabarbIBaTh IJIaH PELICHUs POOIEMbI

C YYETOM aHaJIN3a UMEIOIIMNXCS MAaTepUaIbHbIX

Y HEMaTepHUAIbHBIX PECYPCOB;

- YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
MpPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OpUTrHHAIbHBIC
MOAXOAbI U PEIICHUS

- CTaBUTh NIPOOJIEMBI U 33J]a4H, JOMyCKaIOII1e
CHOCOOHOCTh MX MCIIOJIB30BAHUS

B [TI03HABATEJIBHOW U COLUAIIBHON NTPAKTHKE
OBnajieHue yHUBEPCAIbHBIMH PETYIATUBHBIMU
JEUCTBUSIMU: a) CAMOOPTaHMU3AIUs: JIeJIaTh OCOZHAHHBIN
BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peleHne

MCIIOJIb30BATh MIPU PEIICHUU 3a7a4 U3y4eHHbIC (DAKThI U
TEOpPEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKPY’KaIoILEero MUpa;

[TP610. YMenue onepupoBaTh MOHATHIMHU: MHOTOTPAHHHK,
ceueHre MHOTOTpaHHUKa, KyO, apajuiesienurne], npu3ma,
nupamMuia, GUrypa u NOBepXHOCTh BpallleHuUs, IIMIUHIP, KOHYC,
miap, cdepa, ceueHus: GUTypbl BpalleHus, TNIOCKOCTh,
Kacaromasicsi chepbl, HIMIUHAPA, KOHYCA, IJI0AAb
MMOBEPXHOCTU MUPAMUJIbI, IPU3MbI, KOHYCA, LIUIUHIPA,
momazs chepsl, 00beM Ky0a, TPSIMOYTOJIBHOTO
napajuviejenumnesa, MUpaMu/ibl, MPU3MbL, HTUIUHIPA, KOHYCA,
11apa; yMeHue u300paxaTb MHOTOIPAaHHUKHU U TIOBEPXHOCTH
BpaIeHUs, UX CEUCHUS OT PYKHU, C TTOMOIIBIO YePTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MIpaBUJIbHBIE MHOTOTPAHHUKH;

I1P611 YMmenue onepupoBaTh MOHATUSIMU: IBUKEHHUE B
MIPOCTPAHCTBE, OJ00HBIE (PUTYPHI B TPOCTPAHCTRE;
MCIIOJIb30BaTh OTHOIICHUE TUIONIA e TOBEPXHOCTEN U 00bEMOB
N0I00HBIX (PUTYp MpU pELICHUH 3a/1aY;

[TPG12. YMeHue BHIUYUCATH T€OMETPUUECKIE BETUYMHBI
(mmuHa, yrou, Tiomaas, 00beM, TUIOAdb TOBEPXHOCTH),
UCIOJB3YS U3yUeHHBbIE (POPMYIIBI U METOJIBL;

I1P613. YMmeHue onepupoBaTh HOHATUAMU: MIPSIMOYTOJIbHAS
cucTeMa KOOPJAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAHHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEIEHUE, YTOJI MEXK1Y BEKTOPaMU,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCII0; HAXOJIUTh
C TIOMOIIBIO U3YYECHHBIX (POPMYIT KOOPAUHATHI CEPEANHBI
OTpE3Ka, PACCTOSHUE MEX]y IBYMsI TOUKAMH;

[1P614. YMeHnue BHIOMpATH IMOAXO AN N3YISHHBIA METO

JUTSL PEILICHUSI 3a/1a9H, PACIIO3HABATh MaTeMaTHIECKHEe (DaKThI

1 MaTeMAaTU4YC€CKNUE MOJC/IN B IIPUPOJHBIX U O6HICCTBCHHBIX
SIBJICHUAX, B UCKYCCTBE; YMEHUE IIPUBOJAUTD IIPUMEPHL
MaTEMaTHYECKUX OTKPBITHI POCCUIICKON M MHPOBOM MaTeMaTHIECKON
HAayKHU

OK 02. Ucmionb30Bath
COBPEMEHHBIC CPEJICTBA

JIMYHOCTHBIE PE3YIbTAThI JOJIKHBI OTpaXaThb B 4aCTH:
IHNCHHOCTH HAYYHOT'O ITO3HAHM:

[1P64. YMenue onepupoBaTh NOHATUAMU: (DYHKITHS,
HenpepbIBHAs (PYHKIIMS, TPOU3BOIHAS, IEPBOOOpa3Has,




MIOMCKa, aHaJIh3a U
MHTEPIIpETauu
uHpOpMaLNH, 1
UH(POPMAIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33124
npodeccnoHaTBEHOMI
IEATeILHOCTH

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAYK{ ¥ OOIIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JMajore KyibTyp, ClIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh:
OgnajeHre yHUBEpCaIbHBIMH YUCOHBIMH
IIO3HABATEJIbHBIMU ACHCTBUAMM:

B) pabota ¢ napopmarmeii:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh MIOUCK, aHAJIN3, CUCTEMAaTU3aLIUI0 U
MHTEPIpETanio HHPOPMALIUU PA3TMIHBIX BUJIOB U
(bopM npencTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX OpPMATAX C YIETOM
Ha3HaueHUs UH(OpPMAILMU U LIEJIeBON ayAUTOPHH,
BbIOMpas ONTUMANIbHYIO (POPMY NPEACTABICHUS U
BU3YyaJIU3alUH;

- OLICHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
UH(POPMAIINH, €€ COOTBETCTBHE MTPABOBBIM

U MOPaJIbHO-3TUYECKUM HOPMaM;

- UCTIOJIH30BATh CPEACTBAa MHPOPMAIMOHHBIX

¥ KOMMYHUKALIMOHHBIX TEXHOJIOTUI B peIIEHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX

U OpraHU3allMOHHBIX 3aja4y C COOI0IEHUEM
TpeOOBaHU )PrOHOMUKH, TEXHUKU OE30MTaCHOCTH,
THTUEHBI, pecypcocOepeKeHns, IPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOH
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMAIIMOHHOM 0€3011acHOCTH
JMYHOCTH

ONPEAEIEHHBIN UHTETPAJl; YMEHUE HAXOIUTh IPOU3BOIHbBIE
AIIEMEHTApHBIX (PYHKINNA, UCTIOJIB3YsI CIIPAaBOYHbIE MaTEpPHAIbI;
UCCIIEI0BATh

B IIPOCTEHIINX clydasx QyHKIIMH HA MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIINE U HANMCHBIINE 3HAYCHUS (DYHKIIUN; CTPOUTH
rpadvKy MHOTOYJIEHOB C UCIIOJIb30BAHUEM ammapara
MaTeMaTUYECKOT0 aHAIN3a; IPUMEHSATH IPOU3BOJHYIO

IIpY PELIEHNH 3374 Ha JBUKECHUE; peulaTh IPAKTUKO-
OpUEHTUPOBAHHBIC 33/1a4¥ Ha HAUOOJBINNE U HANMEHBIITUE
3HAYECHUs1, HA HAXOXKICHHUE IIyTH, CKOPOCTU U YCKOPEHUS
[TPG6. YMmenue pemiath TEKCTOBBIC 33/1a4U PA3HBIX TUIIOB (B
TOM YHCJIE€ HA IPOLEHTHI, I0JIU U YacTH, Ha IBUKEHHE, padoTy,
CTOMMOCTH TOBAPOB U yCIIYT, HAJIOTH, 33J1a4l U3 00J1acTH
yIpaBlIeHUs JIMYHBIMUA U CEMEUHBIMU (PMHAHCAMM ); COCTABIISATh
BBIPAXKEHHUSI, YPABHEHNSI, HEPABEHCTBA U UX CUCTEMBI 10
YCJIOBHUIO 33/1a4U, UCCIIEI0BATH IIOJIyYEHHOE PELIEHNUE U
OIICHUBATH MPABIONI0I00HOCTH PE3yIbTaTOB;

[T1PG7. YMeHue onepupoBaTh MOHATUSIMU: CpeHEE
apumernyeckoe, MeiaHa, HauboJIbIlIee U HAUMEHbIIIee
3HAYEHUs, pa3Max, JUCIEPCUsl, CTAHIAPTHOE OTKIOHCHUE
YHCIOBOT0 HabOpa; yMEHUE U3BIIEKATh, MHTEPIPETUPOBATD
nH(pOpMalLIKIo, IPEJICTABICHHYIO B TaOJIUIaX, HA IUarpaMMax,
rpadukax, OTpaskaroly0 CBOWCTBA PeabHBIX MPOIIECCOB

Y SIBJICHUM; IPEJCTABIATH HH(OPMAITUIO C TIOMOIIBIO TabJIHUI
Y MarpaMm; UCCIEA0BATh CTATUCTUYECKUE JaHHBIE, B TOM
YHCJIEe ¢ TPUMEHEHUEM IpadUIECKUX METO/IOB U AIEKTPOHHBIX
CPEACTB;

[1P614. YMeHnue BoIOMpATH IMOAXO AN U3YISHHBIA METO

JUISL peILICHUsI 331241, paclio3HaBaTh MaTeMaTHuecKue (GpakThl

1 MaTeMaTU4Y€CKNUEC MOJIC/IN B IIPUPOJHBIX U O6H.[eCTBeHHBIX SIBJICHUSAX,
B UCKYCCTBC, YMCHUC MIPUBOAUTD ITPUMEPBI MaTEMATUYCCKUX
OTKPBITUH POCCUIICKOW M MUPOBON MaTeMaTH4YEeCKON HayKH

OK 03. IIimtannpoBath
U peaJin30BbIBATh
COOCTBEHHOE
npodeccuoHanbHOe

JInyHOCTHBIE PE3YNBTATHI JOJKHBI OTPaXKaTh
B YaCTH: TYXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSA:
- chopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBEACHUS,

[1P61. Bnagenune MeTogaMu J0Ka3aTeNIbCTB, AITOPUTMAMHU
pelieHus 3aaaq; ymeHue GopMyaupoBaTh ONpeaeaeHus,
aKCHOMBI M TEOPEMBI, MPUMEHSITh MX, TPOBOIUTH
JIOKa3aTeJIbHBIC PACCYKJIEHUS B XOJ€ PEIICHUs 3a/1a4;




U JINYHOCTHOE Pa3BUTHE,
MpeANPUHIMATETbCKYIO
JeSITeIbHOCTD

B npodeccuoHanbHOM chepe,
WCITIOJIb30BaTh 3HAHUSA 10
MpaBOBOI

1 (UHAHCOBOM TPAMOTHOCTH
B Pa3IMYHBIX KU3HEHHBIX
CUTYyalUsAX

- CITIOCOOHOCTH OIIEHUBATH CUTYALIUIO U TPHHUMATH
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAIbHO-
HPaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

- OCO3HaHHE JUYHOTO BKJIaJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSM U
(1K) ApyrUM 4jeHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O MPUHATHUA LICHHOCTEN CeMEHON
’KU3HHU B COOTBETCTBHUH C TPATUIIUSIMHA HAPOJIOB
Poccuu;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaieHue yHUBEPCAIIbHBIMU PETYISTUBHBIMU
JICUCTBUSIMU:

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITEIFHO OCYIIECTBIIATH MO3HABATEIBHYIO
JESITEIbHOCTb, BBISBIISTH MPOOJIEMBI, CTABUTH U
dbopMymTupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNbHOI 1eATEeIbHOCTH U JKU3HEHHBIX
CUTYaIUAX; CAMOCTOATENIBHO COCTABIISTH IUIAH
petieHust mpoOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINIOUYTEHUH; 1aBaTh
OIICHKY HOBBIM CHUTYAIIUsIM;

Croco6cTBOBaTH (HOPMUPOBAHHIO U MPOSIBICHUIO
HIMPOKOM 3PYIUINH B pa3HbIX 00JacTIX 3HAHUH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI peDISKCHH JIJIs1 OTICHKU
CUTYalliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETb OIICHUBATh PUCKH U CBOCBPEMEHHO
MPUHUMATh PEIICHUS 0 UX CHUKEHUIO;

B) DMOIIMOHAJIHBIN WHTEJUICKT, MPETOJIaralonui
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHUE K
JOCTH>KEHUIO LEMH U YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTH, YMEHUE ACHCTBOBATH, UCXOIS U3

[1P64. YMenue onepupoBaTh NOHATUSAME: (DYHKITHS,
HemnpepbIBHAS QYHKITUS, TPOU3BOIHAS, TIEPBOOOPA3HAs,
OIpEEIICHHBIN HHTErpall; YMEHUE HaXOUTh IPOU3BOAHbBIE
AJIEMEHTAPHBIX (PYHKIMH, UCIIOIB3Ysl CIIPABOYHbIE MAaTepUAJIbI;
UCCIIEIOBATh B MIPOCTEUIINX ClTy4yasiX (yHKIHUU Ha
MOHOTOHHOCTb, HAXOIUTh HAUOOJIBIINE U HAUMEHbILINE
3Ha4YeHUs1 QYHKUUN; CTPOUTH IpaKH MHOTOUIICHOB C
UCIOJIb30BaHUEM allllapaTa MaTeMAaTUYECKOT0 aHAIN3a;
IIPUMEHSITH IPOU3BOIHYIO

IIPU PELIEHNH 33/1a4 Ha JABM)KEHHE; pelaTh IPAKTUKO-
OpPUEHTHPOBAHHBIE 33/1a41 HA HAUOOJIBIIINE U HAUMEHBIIINE
3HA4YEHUs1, Ha HAXOKJECHUE IIyTH, CKOPOCTH U YCKOPEHHUS
[TPGS. YMmenue onepupoBaTh NOHATUSMU: palliOHAIbHAS
byHKLUs, TOKa3aTesbHas PYHKIUS, CTEIeHHAs (PyHKLU,
norapupmuueckas QyHKIUsS, TPHTOHOMETPHYECKUE (PYHKITHH,
oOpatHble GYHKLNHU; YMEHHE CTPOUTH I'paMKU U3y4E€HHBIX
(GyHKIMH, UCII0JIB30BATh I'paUKU NIPU U3yYEHUH MIPOLIECCOB

U 3aBUCHMOCTEH, P pEILIeHUH 3a]4a4 U3 APYIUX Y4eOHBIX
IPEIMETOB U 33Ja4 U3 PeallbHOM KU3HU; BbIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEXKy BETUUUHAMU;

[TP66. YMeHnue pemiatb TEKCTOBbIE 33JJaul Pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, 10JIM U YacTH, Ha JIBUKEHHE, padoTy,
CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33/1a4M U3 001aCTH
yIpaBieHUs JINYHBIMU U CEMEWHBIMHU (PMHAHCAMH); COCTABIIATh
BBIPAXCHMS, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 3aJ1a4M, UCCIIE0BATh ITOJYYEHHOE pEIIeHUE U
OLIEHUBATh MPABJIONOA00HOCTb PE3YJIbTATOB;

[1P67. YMeHue onepupoBaTh MOHATUSIMU: CpEHEE
apu¢meTnyecKoe, MeJiana, HanboJbllee U HauMEeHbIIee
3HA4YEeHUs, pa3Max, TUCIEepCUsl, CTAHIaPTHOE OTKJIOHEHHE
YHCIOBOT0 HAOOPa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MpeJCTaBICHHYIO B TaOJINIIaX, HA JHarpaMMax,
rpadukax, OTpaXkarollyro CBOMCTBA pealbHbIX MPOIIECCOB

U SIBJICHUI; IPEACTaBIATH HHPOPMAIUIO C IIOMOIIBIO TaOJINIL
U AMarpaMM; UCCIIEeI0BaTh CTATUCTUYECKUE TAaHHBIE, B TOM




CBOMX BO3MOXKHOCTEH;

- OMIIATUH, BKJIIOYAIOIIEH CITOCOOHOCThL IIOHUMATh
AMOUUOHAIBHOE COCTOSHUE APYTUX, YUUTHIBAThH €r0
MIPU OCYIICCTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTB K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COLMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAMBATh OTHOLIEHUS C APYTHUMHU JIIOIbMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh
KOH(JINKTHI

qucie ¢ MPUMEHEHUEM rpadudecKuX METOIOB M AJIEKTPOHHBIX
CPEICTB;

[1PG8. YMmenue oneprupoBaTh NOHATUSMU: CTy4alHBIN OIBIT

U CllydailHOe COOBITHE, BEPOSITHOCTh CIIyYalHOTO COOBITHS;
YMEHHUE BBIYHUCIISTH BEPOSTHOCTH C UCTIOIb30BAHUEM
rpadUyecKuX METO0B; IPUMEHSTH (POPMYJIbI CIIOKEHHS U
YMHOXKEHUS BEpOSATHOCTEH, KOMOMHATOPHBIE (PaKThI U
(dbopMyIIbI IPU pEUICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU BEJTHUNHAMM;
YMEHHE NMPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOTHBIX

1 OOIIECTBEHHBIX SIBJICHUSX;

[1P614. YMeHnue BHIOMpATH IMOAXO AN N3YISHHBIA METO

JUISL pELICHUS 3a1a4H, PACIO3HABATh MAaTEMAaTHIECKUE (paKThI

¥ MaTeMaTHICCKUE MOJICITH B IPUPO/IHBIX U OOIECTBCHHBIX SIBIICHUSIX,
B HCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI MATEMATHIECKUAX
OTKPBITHHU POCCUUCKOU U MUPOBOU MATCMATHYCCKOU HAYKH

OK 04. Db dexTrBHO
B3aHMMOJICHCTBOBATh

U paboTaTh B KOJUICKTHUBE U
KOMaHJIe

JInyHOCTHBIC PE3YJIbTAaThl AOJIKHBI OTpaKaTh B YaCTH:

[IEHHOCTH HAyYHOTO MO3HAHUS: OCO3HAHHUE IEHHOCTH
Hay4YHOU JEeSTEIbHOCTH, FOTOBHOCTh OCYILIECTBIISATh
MIPOCKTHYIO M UCCIIEIOBATEIBCKYIO JIEITEIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE

MertanpeameTHbIe pe3yabTaThl I0JKHBI OTPAXKaTh:
OBnajeHre yHUBEpCAIbHBIMH KOMMYHHKAaTHBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIbHOCTD:

- IOHUMATh U UCTIOJH30BATh MPEUMYIIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- IPUHUMATH IIEJIU COBMECTHOM JESTEIHHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHUS 1O €€
JOCTIDKEHMIO: COCTaBJIATH IJIaH NCHCTBHH,
pacupenensaTh pojid ¢ yie€TOM MHEHUNM YYaCTHHKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PabOTy

B YCJIOBHSIX PEabHOTO, BUPTYAIHHOTO

¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

- OCYIIECTBIIATH MO3UTUBHOE CTPATETHIECKOE

I1P61. Biiagenue MeroaMu J10Ka3aTeNbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue popMyIupoBaTh ONpeaeICHHS,
AKCUOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH
JIOKa3aTelIbHbIC PACCYKIEHUS B XO/1€ pELICHUS 3a/1a4;

[1P67. YMeHue onepupoBaTh NOHATHAMU: CpEeIHEE
apudMeTnyecKoe, MeIraHa, HanboIbIlIee U HAUMEHbIIIEE
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHIaPTHOE OTKJIIOHEHHE
YHICIIOBOr0 HabOpa; yMEHUE U3BIIEKAaTh, MHTEPIIPETUPOBATh
UH(OPMaILIKIO, IPEICTAaBIECHHYIO B Ta0IMIIaxX, HA UarpaMMax,
rpadukax, OTpa’karolly0 CBOMCTBA PEAJIbHBIX MPOLECCOB

U SIBJICHUH; TPEJICTaBIATh UH(OPMAIIHIO C TOMOIIBIO TaOJIHIL
U AMarpaMm; UCCiIe10BaTh CTATUCTUYECKUE IaHHbIE, B TOM
qucie ¢ NPUMEHEHnEeM Irpaduyeckrx METOI0B U AIEKTPOHHBIX
CPEJNCTB;

[1P68. YMeHnue onepupoBaTh NOHATUSAMH: CIy4allHBINA OIBIT
U CIIy4yaiiHOE COOBITHE, BEPOSATHOCTh CIIy4aifHOTO COOBITHS;
YMEHHE BBIYHCIIATH BEPOSTHOCTD C UCIIOJIB30BAHUEM
rpadUyecKux METOAOB; IPUMEHSITH (POPMYJIbI CIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHbIE (DAKTHI U
(hopMyIIbI IPU pEeNIeHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTH




MOBE/ICHUE B PA3IMYHBIX CUTYAIHSIX, IPOSBISAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnajieHre YHUBEPCATBHBIMU PETyISATUBHBIMH
NEUCTBUSIMU:
T') IpUHATHE ce0s U IPYTHX JIIOJCH:
- MPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTUX JIFOACH
MIPH aHAJHM3E PE3YyJIbTATOB JACSITEILHOCTH;
- MPYU3HABATh CBOE MIPABO M MPABO APYTHX JIFOICH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP

C TMO3HIIMU JPYTOTO YeJIOBEeKa

pEATBbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMU BEIHYNHAMU;
yYMEHUE TPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBITTNX
YHCEII B IPUPOIHBIX
1 OOIIICCTBEHHBIX SBJICHUSX;
-MP614. YMeHue Bbl6MpaTb NOAXOAALMM M3YYEHHbBIM METO
ANA pelleHns 3a4a4M, pacno3HaBaTb MaTeMaTUYeCKue akTbl
M MaTeMaTU4yeCKMe MOAENN B MPUPOAHBIX M OOLLECTBEHHbIX
ABNEHUAX, B MCKYCCTBE; YMEHWE MPUBOANTb NMPUMEPDI
MaTemMaTM4YeCKMUX OTKPbITUM POCCMMCKOM M MMPOBOM
MaTeMaTMYEeCKOM HayKu

OK 05. OcyiiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYapCTBEHHOM SI3bIKE
Poccuiickoit denepaiu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO

U KyJIbTYPHOTO KOHTEKCTa

JInyHOCTHBIE PEe3yNbTaThl JOJHKHBI OTPAKATH
B YaCTH: ICTETUYECKOTO BOCITUTAHUSA:

- 3CTETUYECKOE OTHOLLIEHUE K MUPY, BKIItOUas
ICTETHUKY ObITa, HAYIHOTO U TEXHUIECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIIPUHUMATh Pa3INnYHbIC BUIbI
HCKYCCTBA, TPAAUIIUU U TBOPUYECTBO CBOETO

U APYTUX HApOJOB, OIIYIIaTh SMOLIMOHAIBHOE
BO3/ICMCTBHE UCKYCCTBA;

- yO©KICHHOCTh B 3HAYMMOCTH JIJISl INYHOCTHU

u O6HI€CTBa OTCYCCTBCHHOT'O 1 MUPOBOI'0O UCKYCCTBA,

STHUYECKUX KYIbTYPHBIX TPAIUIIHIA

¥ HapOJHOTO TBOPUYECTBA

MeTtanpeamMeTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHe YHUBEPCATHHBIMU KOMMYHUKATHBHBIMU
JEUCTBUSIMU:

a) OOIIeHHE: - OCYIIECTBISATH KOMMYHUKAIIMHI

BO Bcex c(hepax KU3HHU;

- pacro3HaBaTh HeBepOATbHBIE CPEICTBA OOIICHHUS,
MOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,

pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYaIUH

" CMsAT4aTh KOH(I)HI/IKTLI;
- Pa3BCPHYTO U JIOTUYHO U3JIaraTb CBOIO TOYKY 3PCHUA C
HCIIOJIb30BAHHUEM A3BIKOBBIX CPEACTB

[1P61. Bnagenue MeTogaMu 10Ka3aTeNIbCTB, AITOPUTMAMH
pelIeHus 3a1a9; yMeHue GopMyITUpOBaTh ONpeAeIcHUS,
AKCMOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH
JIOKa3aTeJIbHBIC PACCYKJIECHHUS B XOJ€ PEIICHUs 3a/1a4;

ITP66. YMeHnue pemarh TeKCTOBBIC 3a/1a4u Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MIPOLICHTHI, JIOJIU U YaCTH, Ha JBHKEHUE, padoTy,
CTOMMOCTH TOBApOB U yCIyT, HAJIOTH, 3a7]a4uu U3 00JacTu
yIpaBIeHUS JINYHBIMUA U CEMEUHBIMHU (PMHAHCAMH ); COCTABIISATh
BBIPQ)KECHMSI, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIJIOBHIO 33J1a4¥, UCCJIEIOBATH MOJTYYEHHOE pElIeHUE U
OIICHUBATh MPABAONOI00HOCTh PE3yIbTATOB;

[1P68. YMeHnue onepupoBaTh MOHATUSAMU: CIIy4allHbIM OIBIT

U ClIydaifHOe COOBITHE, BEPOSITHOCTh CITyYaHOTO COOBITHS;
YMEHHUE BBIYHUCIIATH BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpadUyecKuX METO/I0B; MPUMEHSTh (DOPMYIIBI CIIOXKEHUS U
YMHOKEHHS BEpOSTHOCTEN, KOMOMHATOpPHBIE (PAKTHI U
(dbopMyIbI IPU pEUICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peaTbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4YalHBIMU BETUYMHAMU;
YMEHHE MPUBOJIUTH TPUMEPHI IPOSBICHUS 3aKOHA OOJIBIITUX
YUCes B IPUPOTHBIX

1 OOIIICCTBEHHBIX SIBJICHUSIX,

[1P614. YMeHue BHIOMpATH MOAXOISAIINN U3YISHHBIA METOJT IS
pelIenus 3a1a4u, pacro3HaBaTh MATEMAaTHUECKHE (PAKTHI

U MaTeMaTHYeCKHe MOJICITH B TIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX,
B MCKYCCTBE; YMEHHE MIPUBOANUTH IPUMEPHI MATEMATHUCCKUX
OTKpBITI/II/I pOCCI/II/ICKOI/I 158 MI/IpOBOI/I MAaTEMATHUYCCKON HayKI/I
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OK 06. ITposBasaTh
rpa’kAaHCKO-
NaTPUOTUYECKYIO TIO3ULHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE NTOBEJICHNE
Ha OCHOBE POCCHICKHX
TyXOBHO-HPaBCTBEHHBIX
[IEHHOCTEH, B TOM 4HCIIe
C Y4€TOM T'apMOHHU3AINH
MEKHAIMOHAIBHBIX

U MEXKPETUTHO3HBIX
OTHOIICHH, TIPUMEHSTH
CTaHIapTHI
AHTUKOPPYIIIHOHHOTO
MIOBEICHUS

JInyHOCTHBIE PE3YJIBTATHI JOJIKHBI OTPAXKATD
B YacCTH:

- TPaXKJIaHCKOTO BOCIIUTAHUS: IPUHSATHE
TPaJMLIMOHHBIX HAIMOHAIIBHBIX, O0IIEYEIOBEYECKIX
T'YMaHUCTUYECKUX
U JEMOKPaTUYECKUX LIEHHOCTEH;

-MaTPUOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHHUE K TOCY1apCTBEHHBIM
CHMBOJIaM, ICTOPUYECKOMY U IIPUPOAHOMY HACIIEAUIO,
aMATHUKaM, TpaJuLusIM HapoaoB Poccun,
JIocTkeHusiM Poccuu B Hayke, UICKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYJE;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnajieHue yHUBEPCAIbHBIMU PETYJISATUBHBIMU
JICUCTBUSIMU:

B) SMOIIMOHANILHBINA WHTEIJIEKT, Mperoaaratonui
c(hopMUPOBAHHOCTD:

--CaMOCO3HAaHHUS, BKIIIOUYAIOIIETO CIIOCOOHOCTD
MIOHUMATh CBOE AIMOIIMOHAIILHOE COCTOSIHUE, BUJIETh
HaIpaBJIECHUS Pa3BUTH COOCTBEHHON SMOIIMOHAIIBHON
cdepsl, ObITh YBEpEHHBIM B ceOe;

- CaMOPETYJIMPOBAHHUS, BKIIFOYAIOIIET0 CAMOKOHTPOJIb,
YMEHUE NPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHUE, CTIOCOOHOCTh a/IalITUPOBATHCS K
HYMOIIMOHAIBHBIM U3MEHEHHSIM U TTPOSBIISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

- BHyTPEHHEN MOTUBALINH, BKIIOYAIOLIEH CTPEMIICHHE
K JIOCTHKEHUIO LIETTH U YCIIEXY, ONTUMU3M,
WHULIUATUBHOCTh, YMEHUE ACHCTBOBAThH, UCXO/S U3
CBOMX BO3MO>KHOCTEM;

- SMIIATHH, BKIIOYAOIIEH ClTOCOOHOCTh MOHUMATh
SMOITMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATH €TI0
MPH OCYIIECTBIEHUU KOMMYHHUKAIIMH, CIOCOOHOCTH K
COYYBCTBHIO U COTEPEKUBAHUIO;

-- COIIMAIPHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH
BBICTPaNBATh OTHOLLICHUS

[1P61. Biiagenue MeToiaMu 10Ka3aTeNbCTB, AITOPUTMAMHU
pelleHus 3a/1a4; yMeHue GopMyaIupoBaTh ONpeaeaeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ pELICHUS 3a/1a4;
[1P66. YMenue pemath TEKCTOBBIE 33]]a4i Pa3HBIX TUIIOB (B
TOM YHCJIE€ Ha MPOIIEHTHI, I0JIM U YaCTH, Ha JBUKEHUE, padoTy,
CTOMMOCTH TOBapOB M yCIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH
yIpaBICHUS JINYHBIMU U CEMEUHBIMU (PHAHCAMU); COCTABIIATh
BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1a4H, UCCIIEIOBATh MTOJIyYEHHOE PELIEHUE U
OLIEHUBATh MPABJIONIOI00HOCTh PE3YIILTATOB;
[TP67. YMenue onepupoBaTh MOHATUSAMU: CPEIHES
apudmeTnueckoe, MearaHa, HauOOJbIIEEe U HANMCHbIIICE
3HAUYEHMs, pa3Max, JUCIEPCHs], CTAH/IapPTHOE OTKJIIOHEHUE
YHCIIOBOr0 HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(bOpMaIIUIO, TPECTABICHHYIO B Ta0IMIIaX, HA TUarpaMmax,
rpadukax, OTpa)xarolryr CBOMCTBA peaIbHBIX MTPOLIECCOB
U SIBJICHUI; IPEACTABIATh HHPOPMAIUIO C TIOMOIIBIO Ta0JINIL
U AuarpaMM; UCCIeq0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
qHcie ¢ IPUMEHEHNEM rpaUIecKuX METOIOB M AIIEKTPOHHBIX
CPEICTB;
[1PGS. YMeHnue onepupoBaTh MOHATUSAMU: CITy4alHbII ONBIT
U ciy4aiiHoe cOOBITHE, BEPOSATHOCTh CIyYalHOTO COOBITHS;
YMEHHE BBIYMCIISATH BEPOATHOCTH C UCIIOJIB30BAHUEM
rpadM4ecKux METOJI0B; MPUMEHATh (POPMYJIIBI CIIOKEHUS U
YMHOXEHHS BEpOSITHOCTEN, KOMOUHATOpHBIE (DaKTHI U
(b opMyIIBI TP pEIIeHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CITyYallHBIMU BEIMYHUHAMU;
yYMEHHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;
[1P614. YMeHue BHIOMpATH MOAXO SN U3YISHHBIA METOJT IS
peUICHUA 3aaa4u, paClliO3HaABATb MATEMATUYCCKUC (l)aKTLI
1 MaTEMaTU4YCCKUEC MOJECIN B IPUPOAHBIX U OGHICCTBCHHI)IX SABJICHUAX, B
HUCKYCCTBC; YMCHUE IMPUBOAUTD ITPUMEPLI MATEMATUICCKUX OTKpLITI/Iﬁ
POCCUUCKOU U MUPOBOU MATCMATUYICCKOU HAYKHN
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C ApYIruMH JItOAbMH, 3360TI/ITBCH, MMPOSBJIATE UHTCPCC U
paspeniaTb KOHM)IUKTHI

OK 07. ConelicTBOBaTh
COXPaHEHHUI0 OKPYKAIOIICH
CpelIbl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS

00 M3MEHCHUH KJIMMATa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BOJICTBA, 3((HEKTUBHO
JIEVCTBOBATE B
Ype3BBIYAIHBIX CHTYAITHSIX

JInyHOCTHBIE  pE3yNbTAaTBl  JOJDKHBI  OTpa)kaTh
B YACTHU: HKOJIOTMYECKOIO BOCIIUTAHHUSA:

- aKTUBHOE HEIIPUATHE NEUCTBUH, IPUHOCIINX BPEX
OKpYKalolllei cpee;

- yMEHHME [pPOTHO3UPOBATH  HEOJATONPUSITHHIE
JKOJIOTMYECKHE  TIOCJIEICTBUSA  MPEANPUHUMACMBbIX
JIEHCTBUM, IPEJOTBPAILATD UX;

- pacIIIPEHKE ONBITA ACSATEIBHOCTH SKOJIOTMYECKON

HaINpaBJIEHHOCTH;
MeranpenmeTHbie pe3yabTaThl JODKHBI OTPAXKATh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH

MO3HABATEIILHBIMU JICHCTBUSMU:

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

- pagpabaTeiBaTh IUJIaH peHICHHS MPOOIEMbI
C YYeTOM aHaJIM3a WMCIOIIUXCS MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

- OCYIIECTBJISATH  IICJICHATIPABICHHBIA  ITOWCK
nepeHoca  CpeACTB M CIOCOOOB  JIeWCTBUA
B MPO(ECCUOHAIBHYIO CPENY;

- YMeThb TEPEHOCHTHh 3HAHHUS B MO3HABATEIbHYIO
U TIPAaKTHYECKYIO 00JIACTH KU3HEACITSILHOCTH;

OBnaneHve yHUBEpCATbHBIMU KOMMYHUKATHBHBIMU
NEUCTBUSIMH:

0) coBMeCTHas JIeSITEIbHOCTD:

- TpejyiaraTh HOBBIE TPOEKTHI, OIICHUBATH HJICU
C TMO3UIIUY HOBHU3HBI, OPUTUHAIBHOCTH, MPAKTHIECKON
3HAYNMOCTH;

OBnaseHrne  yHUBEPCANBbHBIMU  PETrYISITHBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb:

- IaBaTh OIICHKY HOBBIM CHUTYAITUsM, BHOCHUTH
KOPPEKTUBBI B ACSITENLHOCTD, OIICHUBATH COOTBETCTBUE
PE3YJIbTATOB MEJISAM

[1P61. Bnanenwe MeTonaMHu JI0Ka3aTENbCTB, alTOPUTMaMHU
pelieHust 3axad; yMeHue (opMyaupoBaTh  ONpEAEICHus,
aKCHOMBI U TEOPEMBI, IPUMEHSITH UX, IPOBOJIUTH JJOKa3aTEIIbHbBIE
paccyXIeHMs B XOZIe PeLIeHUs 3ajay;
[1P64. YMeHue omnepupoBaTh MOHATHAMU:  (DYHKIHA,
HenpepbiBHAasgs  (yHKUMA, TNPOU3BOJHASA,  IepBOOOpa3Has,
OINpE/CICHHBI HMHTErpall; YMEHUE HaxOIuTh IPOU3BOJHBIE
JIEMEHTAPHbIX (YHKLUH, MCIIOJb3Yys CIpaBOYHbIE MaTepHallbl;
UCCIleIoBaTh B NPOCTEHIIMX — cCiydasX  (QYHKIUH  Ha
MOHOTOHHOCTb, ~HAaXxOJIUTb HAuOOJbIIME M HAUMEHbLINE
3HaueHUs (QYHKUMHA; CTpOUTH TIpaUKM MHOTOUIEHOB C
UCIOJNIb30BaHUEM  almapara  MaTeMaTHYecKOro  aHallu3a;
IPUMEHSATh MPOU3BOJHYIO MPU PELICHUM 3a/1a4 Ha JBUKCHHUE;
pelaTh NpakKTUKO-OPUEHTHPOBAHHBIE 33/]aul Ha HAUOOJbILIUE U
HAaUMEHbIINE 3HAYEHUs, Ha HAXOXJAECHHUE IyTH, CKOPOCTH H
YCKOpEHUs
[IP65. VYmeHue omnepupoBaTh MOHSATUSMU: pallMOHATIbHAS
¢GbyHKLIMsA, noKa3aTrenbHas (QyHKUUS, cTeneHHas (yHKIMS,
norapudmuydeckasi (QyHKIUS, TPUTOHOMETPHUECKUE (DYHKIUH,
oOpaTHble (YHKIMH; YMEHUE CTPOUTh TpadUKd H3yYEHHBIX
(GyHKIMH, MCNONb30BaTh TpapUKy MPU H3YyYEHUU IPOLECCOB
U 3aBHCHUMOCTEH, MpU pelIeHUM 33734 U3 JIPYTHX Y4eOHBIX
MIPEIMETOB U 3a/1a4 U3 PeaJIbHOM KU3HU; BbIpaxaTh GopMyIaMu
3aBUCUMOCTH MEKIy BETUUMHAMU;
[1PG6. YMeHnue pemath TEKCTOBBIE 337]a4l Pa3HBIX TUIIOB (B TOM
Yuciae Ha MPOLEHTHI, JOJAM M YacTH, Ha JBI)KEHHE, palory,
CTOMMOCTb TOBapoOB M YCIyI, HAaJOTH, 3aJadyd W3 00JacTH
yIIpaBJIEHUS TUYHBIMUA U CEMEHHBIMU (DUHAHCAMU); COCTABIIATh
BBIPXKEHUS, YpaBHEHHS, HEPAaBEHCTBA M MX CHUCTEMBI IIO
YCIOBUIO 3aJauyd, MCCIEN0BaTh IOJIYYEHHOE pELIeHHE U
OLICHUBATh MPaBI0NO0I00HOCTh PE3yNIbTATOB;
[1P614. YMeHue BBIOMPATH MOAXOMSAIINN U3YUSHHBIH METOT /IS
peUICHUA 3aa4u, paCllO3HABATb MATEMATUYCCKUC (l)aKTLI
1 MaTEMAaTUYCCKUEC MOJECJIN B IPUPOJHBIX U O6IIICCTBCHHLIX SABJICHUAX, B
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HCKYCCTBE; YMEHUE IPUBOANUTH IPUMEPHI MATEMAaTHUECKUX OTKPBITUH
pPOCCHICKON 1 MUPOBOM MaTeMaTHYECKOM HAyKH

I[IK 2.5. OcyuiectBisiTh
pa3paboTKy u
odopmiieHne
rpaduuecKux,
BBIUUCIIUTEIIbHBIX u
NPOEKTHBIX ~ paboT ¢

HUCIIOJIB30BaHHUEM CUCTEM

- BBIIIOJHATE MAaTCMATHYCCKUC BBIYMUCICHUA IIPU

pa3zpaboTke

IOPOCKTHBIX  paboT

rpauuecKux,

BBIYHMCIIUTCIBHBIX

C HCIIOJIB30BaHHUEM

ABTOMATHYCCKOI'O IMTPOCKTUPOBAHUA

n

CHUCTEM

-yMETh ONEpPUPOBATh MOHATHSIMHU: CpeaHEe apUPMETHYECKOE,
MenuaHa, HauOoJblllee W HaWMEHbIEe 3HAYCHUs, pa3Max,
JUCTIEPCHS, CTaHAAapTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHUE  W3BIEKaTh,  HHTEPIPETUPOBATH  WHPOPMAIHUIO,
MPEJCTaBICHHYI0 B TaOnuIax, Ha Juarpammax, rpadukax,
OTPKAIONIYI0 CBOWCTBA pEAbHBIX TIPOLIECCOB W SIBJICHUH;
MPEJICTABISITh HHPOPMAIMIO C TIOMOIIBIO TAOIHIl U JUarpam;
UCCIICIOBAaTh CTATUCTHYECKUE JaHHbIE, B TOM YHCIE C
MPUMEHEHHEM TpaUIECKUX METOIOB U SJICKTPOHHBIX CPEICTB;

aBTOMaTU3MPOBAHHOTO
MPOCKTHPOBAHHS. - YMETb BBIYUCIATh T'€OMETPHUUECKUE BEIUYMHBI (JUIMHA, YTOll,
wiomaab, OObEM, IUIOM[A[b TOBEPXHOCTH), HCIOJB3Ys
U3y4eHHbIE POPMYJIBI U METOBI;
- YMETh CBOOOHO ONEpUpPOBATh MOHATHAMH: Tpaduk GyHKINH,
oOpatHast GyHKIIUS, KOMIO3UIHS GYHKIUH, THHEHHAsS QyHKIUSA,
KBaJgpaTU4Has (QYHKLUS, CTEMEeHHas (QYHKOUS C [ENbIM
nokasaTejaeM, TpPUTOHOMETpUYecKue (QyHKIUH, oOpaTHbIE
TPUTOHOMETPUUYECKHE ¢byHKLUY, noKa3aresbHas U
norapudmuydeckas QyHKIUN; YMETh CTPOUTD rpaduku (QyHKIIHIA,
BBINOJIHATH NPeoOpazoBaHus rpauKoB QyHKIHII;
I[IK 4.2. TIlpousBoauts - BBINOJHATE MaTeMaTHYECKUE BBIUMCIECHUS TpU - yMeTh PellaTh TEKCTOBBIE 3A1A4H PA3HBIX THIIOB (B TOM 4HCIe
TEXHOJIOTUYECKHE TEXHOJIOTHYECKUX  pacyeTax Ha  OCHOBE  HOp Ha TPOIICHTHI, JOJIM ¥ YacCTH, Ha JBMKEHHUE, pabOTy, CTOUMOCTh
pacyeTsl Ha  OCHOBE HOPMAaTHBOB TEXHOJIOTMYECKUX PEKUMOB, TPYAOBBIX U TOBAPOB M YCIYr, HAIOTH, 3aJa4d U3 OONAaCTH YyIpPaBICHHUs
HOPMATHBOB MaTepHATHHBIX 33TDAT. JMYHBIMU U CEMEHHBIMU ()MHAHCAMH); COCTABIISATH BBIPAKEHUS,
YpaBHEHHMsI, HEPAaBEHCTBA U UX CHUCTEMBI 110 YCJIOBHUIO 3a/1a4H,
TCXHOMOTMHCCKIX UCCIIEZIOBAaTh  TIOJYYEHHOE  pelIeHWe W OIICHHWBAaTh
PCXKUMOB, TPYHOBBIX M MPaBAONOI00HOCTH PE3yNIbTATOB;

MaTCpHaJIbHBIX 3aTpar

- YMCTH OICPHUPOBATE TMOHATHAMMU: CHy‘—I&ﬁHI—;IfI OIIBIT H
ciyyaifHoe COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS;
YMCHUE BBIYUCIIAIATH BEPOATHOCTH C HUCII0JIb30BaHHUEM
rpadM4ecKux METO/IOB.
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHOH TUCHUILTHHBI

2.1.00beM AMCUMILIMHBI M BUABI Y4eOHOH padoThI

Bux yueOHoi padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI POrpaMMbl TUCHUILINHBI 348
B T.4.

1. OcHOBHOE coJiepKaHNe 216
B T.4.

Teoperuueckoe o0yueHnue 136
[IpakTnyeckue 3aHATHSA 80
2. IlpodeccuoHAILHO OPHEHTHPOBAHHOE COJAEpPKAHHE 96
(conep:xaHue NPUKJIATHOTO MOAYJIsI)

B T.4.

Teopernueckoe o0yueHnmne 62
IIpakTHyeckune 3aHATHS 34
NuauBuayaJbHbIA HPOEKT (a1a/Her) HET
3. [IpomexyTouHas aTTecTalus (IK3aMeH) 36

CamocTosiTtesibHasi padoTa 00y4aroierocsi (Bcero)
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2.2. TemaTu4yecKkuii IIaH U coAepkaHue y4eOHo# nucuumudbl OY 1,12 MatemaTuka

Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(deccCHOHAIBHO

CHUCTEMBI JINHEWHBIX YPABHEHUIN

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
" TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON YACOB KOMITETeHIIH
MOAYJIb (IPY HAJIUYMH)
1 2 3 4
OcHoOBHOe coJepKaHue
Pa3nen 1. [loBTOopeHue Kypca 20
MaTeMaTHKH OCHOBHOM
IIKOJIbI
Tema 1.1. Copnepxxanue yueOHOIro MaTepuaJa 2
[enb u 3a1aun MaTeMaTUKU [lenp m 3amaunm MaTeMaTHKU IIPU OCBOCHHMH CIIELMAIbHOCTU. ba3oBble 3HaHUS U 2
IIPU OCBOEHUHU YMEHUS 110 MaTeMaTHKe B MPOQPECCHOHATHHONW M B MOBCEIHEBHOM IEATEIHHOCTH.
CIELMAIBHOCTH. MHoecTBO, oOmepauuud HaJX MHOMKECTBaMH, JuarpaMMmbl Oillepa-Benna.
MHoxecTBa U JIOTHKA Hcnonp30BaHnEe TEOPETUKO-MHOKECTBEHHOTO ammapara il ONUCAHMs peabHbIX
IPOLIECCOB U SIBJIIEHUH B IPOQEeCCHOHANBHOM eATEIbHOCTH, IIPU PELICHUH 3a7a4 U3
JPYTUX AUCLUMILINH
Tema 1.2. Copepxxanue yueOHOro MaTepuasia -
UYucna u BEIYUCICHUS IIpakTHYecKHe 3aHATHSA: 2
[Tpaktuueckast padbora Nel mo Tteme: Harypanbhble u nensle uucna. IIpusHaku 2
JIETUMOCTH 1IeTIbIX uucell. PanuonanbHble uyncia. OObIKHOBEHHBIE U J€CATUYHBIC 02%216%%226%%33
IpoOu, TPOLEHTH, OECKOHEUHBbIE NEepUOANYECKUE JpoOHu. Apudmernyeckue Rk OK_-O7’ o
Olepalyu C PALMOHAJIBHBIMHU UYUCIIAMH, MPEOOpa30BaHMs YMCIIOBBIX BBIPAKEHHI. IIK 2.5, 4.2
HeiictBurenpHple  4ucna.  PanyoHambHBIE M MPPALMOHAIBHBIE  YHUCIA.
Apudmerndecknue omnepauuud C JEHCTBUTENbHBIMM uHciaamu. [Ipubnuxénnble
BBIUMCJICHMS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa BHIYMCICHUN
Tema 1.3. Copepxanue yueOHOIro MaTepuasa 2
ToxnecTBa n ToXIeCTBEHHbIE | ToXaecTBa W TOXKIAECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUSI. 2
npeoOpazoBanus YpaBHeHUs, | HepaBeHCTBO, pellieHWE HepaBeHCTBA. MeETON HMHTEpBAlOB. PelieHHe LenbiX U
HEPABEHCTBA U UX CUCTEMBI JpOOHO-PALIMOHAIBHBIX YpaBHEHHH W HepaBeHCTB. [IpuMmeHeHue ypaBHEHUHl u
HEPaBEHCTB K PELICHUI0 MAaTeMaTUYEeCKUX 3aJay W 3aJad U3 Pa3IUYHBIX oOsacTei
HAyKH U peabHOM >ku3HU. CHUCTEMBI U COBOKYITHOCTH PallMOHATIbHBIX YPaBHEHUHN U
HepaBeHCTB. CHCTEMBI IMHENHBIX YPABHEHHH.
IIpakTHYecKue 3aHATHS: 2
[TpakTuyeckas pabora Ne 2 mo Teme: PemieHne mpuKIaIHBIX 331ad C MOMOIIBIO 2
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Tema 1.4.
[IpoueHTHBIC BBIYHCIICHUS
B IPO(eCCHOHANBHBIX 337a4ax

IIpodeccrnonaibHO OPUEHTHPOBAHHOE COAEPKaAHME (COePKAHHUE NPUKIATHOTO
MO/1YJIfA)

[Tpumenenue apoOeil ¥ MPOIEHTOB JUIS PEILICHUS MTPUKIIAAHBIX 337a4 U3 Pa3IHIHbIX

oTpaciell 3HaHWK W peanbHOW >XU3HU. [IpuOMMKEHHBIC BBIUMCICHUS, IpaBUIIA 2
OKpYIJICHUS, NPUKUAKA U OLIEHKA pe3yjbTaTa BbIUMCIEHUN. Pa3Hble crocoOsbl
BbIUKCJICHHsI TPOLIEHTOB. [IpolieHTHBIE BhIUKCICHHSI B TPO(eCcCHOHAIBHBIX 3ajauax.
IIpakTHyecKue 3aHATHA: 2
[Tpaktuueckas pabora Ne 3. [IpuMeHeHHE ypaBHEHHM W HEPABEHCTB K PEIICHUIO 2
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIACTeH HAYKU U pealIbHOM KU3HH
Tema 1.5. Conep:kanue y4eOHOT0 MaTepuaJia -
[TocnenoBarenbHOCTH IIpakTHyecKue 3aHATHS: 2
U IIPOrpecCun [Tpaktaeckass pabora Ne 4. TlocinemoBaTeNbHOCTH, CIOCOOBI  3aTaHUS 2
nocineaoBarenbHOCTell. MOHOTOHHBIE TOCIEIOBATEIBHOCTH. ApudMeTHUecKas u
reoMeTpuueckas Imporpeccud. beckoHeuHo — yObIBaromiass TreoMeTpuyecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKONW IMPOTPECCUU.
@dopmyna CIOXKHBIX MPOLEHTOB. lcronb30BaHWE MPOTrpeccUU sl  PEIIeHUs
peaslbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
Tewma 1.6. Coaep:xanue yueOHOT0 MaTepHaJia 4
OyHKIMH U TpaduKu 1. Oynknus, cnocods! 3aganus ¢GyHkuuu. ['paduk dynkinuu. BzaumHo oOpatHbie 2
(YHKIIMH.
2. O0nacTh onpeaesieHusl U MHOXKECTBO 3HaUYeHUH (DYHKIIHU. 2
IIpakTHYecKue 3aHATHSA: 2
[Tpaktuyeckas pabora Ne 5. Hymu ¢ynkiuu. IIpoMexyTKH 3HAKOMOCTOSHCTBA. 2
UErHble 1 HEYETHBIE PYHKIIMU
Paznes 2. CTeneHn U KOpHH. 56
CrenenHasi, noKa3aTeJIbHAs
u jjorapupmuyecKkas OK-01, OK-02, OK-03,
dyHkuus OK-04, OK-05, OK-06,
Tema 2.1. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK-07
Apudmerndeckuii kopeHb n— | 1. Apudmernueckuii KOpeHb HATYPAbHOM CTEIICHH. 2 1K 2.5, 4.2
OH CTeneHn TpakTHYecKne 3aHATHSI: 2
[Tpaktuyeckas paborta Ne 6. JlelicTBus ¢ apuMETHYECKUMH KOPHSIMHU N—O0i CTeNeHU 2
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Tema 2.2. Copnepxxanue yuyeOHOIro MaTepuaJia 2
Crenenu. CrannaptHas ¢opma | CreneHb ¢ 1ensiM mokasateneM. CranmaptHas (opMma 3alucH JIeHCTBHTEIBHOIO 2
3arMcu JEUCTBUTENILHOIO | yrcia. Vcrnonp30BaHue MOAXOAAIICH (OPMBI 3aUCH IEHCTBUTEIBHBIX YHCEN IS
qucia pelLIeHHs MPAaKTUYECKUX 3a/1a4 ¥ IpeCcTaBiIeHNs JaHHbIX. CTeleHb C PalliOHAIbHbBIM
nokazaresneM. CBONCTBA CTENEHH.
IlpakTHyeckue 3aHATHSA: 2
[Tpaktuyeckas padora Ne 7. IIpeoOpa3oBaHue BBIpaXEHUN, COACPIKALIMX CTETICHH C 2
paLMOHAJIBHBIM [10KA3aTelIeM
Tema 2.3. Coaepxxanue yueOHOIro MaTepuaJa 2
CrenenHas GpyHKUIUA CrenenHas (pyHKIUS C HATypalbHbBIM U LEJIBIM ITOKa3aTeseM. E€ cBoiicTBa u rpaduk. 2
CBoiicTBa u rpaduk KOpHS N-0il CTENEHN
Tema 2.4. Coaepxxanue yueOHOIro MaTepuaJa 4
Hppaunonanbsusle ypaBHeHus | 1. Penienue uppanuoHaJIbHBIX YpaBHEHHH 2
¥ HEPaBEHCTBA 2. Pemienne nppanrioHaIbHBIX HEPABEHCTB 2
IlpakTHyeckne 3aHATHA: 2
ITpakTueckas padbora Ne 8. Pemenue nppanroHajIbHbIX YpaBHEHUN U HEPABEHCTB. 2
Tema 2.5. Coaep:xanue yueOHOro MaTepHaJia 2
[Ipumenenne CBOMCTB | Mcnonbp3oBaHWE CBOWCTB CTENEHHOW (YHKIMU MPH PEUICHUW YpaBHECHHH U 2
CTENEeHHON (HYHKIUU HEPaBEHCTB
Tema 2.6. Coaep:xxanue yue0HOro MaTepHaJia 2
[TokazarenbHast Gbynkuus, | [MokaszarenbHas QyHKIUS, €€ CBOWCTBA U rpaduK 2
ee CBoicTBa IpakTHYecKne 3aHATHS: 2
ITpakTiueckast paborta Ne 9. [lokazarenbHas QpyHKIMS, €€ CBOMCTBA U IrpaduK 2
Tema 2.7. Copepxanue yueOHOIro MaTepuasa 4
[Toka3arenbHble ypaBHEHUS 1. Iloka3aTenbHbIE YpaBHEHHUSI 2
U HEpaBEeHCTBA 2. IlokasarenbHbIe HEPAaBEHCTBA 2
IIpakTHYecKHe 3aHATHSA: 2
ITpaktueckast pabora Ne 10. Iloka3aTenbHble ypaBHEHHs U HEPABEHCTBA 2
Tema 2.8. Copepxanue yueOHOIro MaTepuasa 2
[Ipumenenue CBOWCTB | PemieHue mokasarenbHBIX YpaBHECHUH U MOKA3aTEIbHBIX HEPABEHCTB 2
NOKa3aTe’abHON PYHKIINH
Tema 2.9. Conep:xanue yueOHOro MaTepuaJia 2
Jlorapupm yucia. | Jlorapupwm uncna. JlecssTuuHbIN M HATYpaJIbHbIN JorapupMbl 2
JlecaTuunblii IpaKkTHYeCKHe 3aHSATHS: 2
¥ HATYPAIbHbIH JIOTapu(MbI [TpakTnueckas pabora Ne 11. Beruucnenue norapudma yncna 2
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Tewma 2.10.
CgoiicTBa JiorapudmMoB

Coaep:xaHue y4eOHOI0 MaTepuaJia

ITpeoOpazoBanne BeIpaKEHUH, COJIEPIKAIINUX JTOTapHPMBbI

HpaKaneCRne 3aHATHA:

[Ipaktnueckas pabora Ne 12. IIpeoOpa3oBaHue BBIpAXKEHUH,

JorapupMbl

CoJIepXKaIInX

NINININ

Tema 2.11. Conep:kanue y4eOHOT0 MaTepuaJia 2
Jlorapudmuueckas Qynkuus, | Jlorapudmuueckas GyHKIws, € CBOWCTBA U rpaduK 2
€€ CBOMCTBA IIpakTHYecKkHe 3aHATHA: 2
[TpakTiueckas pabora Ne 13. Jlorapudmuueckast QyHkuus. 2
Tema 2.12. Copepxxanue yueOHOIo MaTepuasa 4
Jlorapupmuyeckne ypaBHeHus | 1. JlorapubMudecKue ypaBHEHHs 2
1 HiepasencTpa 2. JlorapumMuyeckne HepaBEHCTBA 2
IIpakTHyeckue 3aHATHA: 4
1. Ilpaktuueckas padora Ne 14. Jlorapudmuueckue ypaBHEeHUs 2
2. [Ipaktrueckas padora Ne 15. Jlorapudmudeckue HepaBeHCTBA 2
Tema 2.13. IIpodeccnonaibHO OPMEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue TPUKJIATHOTO 2
Jlorapupmsl B TpUpPOAE U | MOIYJIsI)
TEXHHKE [Tlpumenenne norapudma. Mcropus pasButus Matematuku. Jlorapudmmueckas 2
cnupaiipb B npupoze. Ee maremMaTHueckue cBOiCTBa.
IIpakTHyecKue 3aHATHA: 2
[Tpaktuyeckas pabora Ne 16. UHcnonb3oBanue rpadukoB QyHKIUH ams 2
WCCIIIOBAaHHUS TIPOIIECCOB M 3aBUCHMOCTEH, KOTOpBIE BO3HHKAIOT MPHU PEHICHUH
3a]a4 U3 Pa3IUYHBIX 00JIacTel HAYKU U peaslbHOU KU3HU
Tema 2.14. Copnepxxanue y4yeOHOIro MaTepuaJa -
ITpumeHenune IIpakTHYecKHe 3aHATHSA: 2
norapu(MOB K pelmenuio 3a1a4 | [Ipaktudeckas pabora Ne 17. Penienue torapu)MHYECKHX YPaBHEHHI U HEPABEHCTB 2
Paznen 3. [Ipsimbie u 18
IJIOCKOCTH B MPOCTPAHCTBE
Tema 3.1. CoaepxxaHue y4eOHOIro MaTepuasa 2
[ToBTOpEHME TAHUMETPUH. OcHoBHbIC (UTYpBl, (AaKTBl U TeopeMbl IIaHUMETpUH. OCHOBHBIC MOHATUS 2 OK-01, OK-02, OK-03,
OCHOBHBIE TIOHSITHS crepeoMeTpuu. Touka, nmpsiMasi, TNIOCKOCTh, TPOCTPAHCTBO. OK-04, OK-05, OK-06,
CTEpPEOMETPUH IpakTHYecKHe 3aHATHS: 2 OK-07
K 2.5, 4.2
[Tpaktnueckast pabora Ne 18. TloHstne 00 aKCMOMaTHYECKOM TOCTPOEHUU 2
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CTCPCOMCETPHUUN: AKCUOMBI CTCPCOMCTPUHN U CIICACTBUSA U3 HUX

Tema 3.2.

[IpsimMble U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCTD NPSAMBIX,
IPSIMOM U TUIOCKOCTH,

Conep:kanue y4eOHOT0o MaTepuaJia

B3auMHOEe  pacmonokeHue IOpsAMBIX B IPOCTPAHCTBE:  HEpeCceKaroLuect,
napajjielibHble M CKpeuuBaromuecs npsmMele. [lapauienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  IPOCTPAaHCTBE: IapajUlelIbHblE IMpPsSMbIE B  IPOCTPAHCTBE,
[apajyIeNIbHOCTh TPEX MNPSAMBIX, HNapaJlIebHOCTh MPSAMONM M IUIOCKOCTH. YTJBI €

IJIOCKOCTEH COHAIIPaBJIEHHBIMU CTOPOHAMHU, YTOJ MEXKAY IPSIMBIMU B IPOCTPAHCTBE.
IIpakTnyeckne 3aHsiTHsA:
[Tpaktnueckast pabora Ne 19. IlapamienbHOCTh IUIOCKOCTEW: IapaljiesIbHbIE
IUIOCKOCTH, CBOMCTBA MapajuIeNbHbIX INIOCKOCTEN. [IpocTelimue npocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETPadap, KyO, mapajuiesenumes, HIOCTPOCHUE CeUSHHM

Tema 3.3. Coaep:xanue yue0HOro MaTepHaJia

[lepneHiuKyISIpHOCTD IIpakTHYecKue 3aHATHS:

IPSAMBIX [Tpaktuyeckas padora Ne 20. IlepneHIUKYIAPHOCTH MPSIMOM U TIOCKOCTH:

U IJIOCKOCTEN

NEPNCHAUKYJIAPHBIC IPAMBIC B IIPOCTPAHCTBE, IIPAMBIC ITapAJIJICIIbHBIC U
NEPNCHAUKYJIAPHBIC K IIJIOCKOCTH, ITPU3HAK HNCPICHANKYIIAPHOCTH HpﬂMOﬁ n
IJIOCKOCTH, TCOPEMA O HpHMOﬁ HepHCHHHKYHHpHOﬁ IIJIOCKOCTHU

Tema 3.4.
VYTIbl MEKIY TPSIMBIMA
U IUIOCKOCTAMHU

Conep:xanue yueOHOTo MaTepHaJia

VYTIibl B IPOCTPAHCTBE: YrOJ MEXIY NPSMOM M IUIOCKOCTBIO, ABYIPAaHHBIM Yrod,
JIMHEHHBIN Yroj IBYIpaHHOro yria. [IepreHIuKyisp U HaKJIIOHHBIE: pacCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (UTyphl HA
IJIOCKOCTB.

IIpakTHyeckne 3aHATHA:

[Tpaktuyeckas padora Ne 21. [leprneHaAUKyYIIpHOCTh MIIOCKOCTEN: IPU3HAK
NEePIEeHIUKYIIPHOCTH ABYX IIOocKocTel. Teopema o TpEX nepneHauKymsipax

Tema 3.5.
[IpsimMble U TUIOCKOCTH
B IIPAKTHUYECKHX 3aJa4ax

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHNE (COAEePKAHUE TPUKJIATHOTO
MOAYJIs)

IIpakTHYeckHe 3aHATHIA:

[TpakTuueckas padora Ne 22. PacnionioskeHue MPSIMBIX U IIIOCKOCTEHN B OKPY>KaOIIEM
mupe (mpupoje, HCKYCCTBE, AapXUTEKType, TEXHUKe). PelieHue mpakTUKO-
OPHUEHTHPOBAHHBIX 33744
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Tema 3.6. Copnepxxanue y4yeOHOIro MmarepuaJia 2
OcHOBHBIE IPOCTPAHCTBEHHBIE | B3anmMHOE pacmonokeHue MpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [locTpoeHue 2
burypst ceueHui
1 MX B3aMMOPACIIOI0XKECHHUE
Paznen 4. Koopaunarsl u 14
BEKTOPBI B IPOCTPAHCTBE
Tema 4.1. Coaepxxanue yueOHOIro MaTepuaJa 2
BekTopsl B IpOCTpaHCTBE. Bekrop Ha miockoctm u B mpocTpaHcTBe. ClI0)KEHHE M BBIYMTAHHUE BEKTOPOB. 2
JleficTBHA ¢ BEKTOpaMH YMHOXKEHUE BEKTOpa Ha 4uciio. PasnokeHne BeKTopa 10 TPEM HEKOMILIaHAPHBIM

BekTopaM. [IpaBuiio mapamienenunena.

IIpakTHYeckue 3aHATHSA: 2

[TpakTideckast pabora Ne 23. Perienue 3a1a4, CBI3aHHBIX C TPUMCHEHHUEM MTPaBUIT 2

JENCTBUH C BEKTOpaMH
Tema 4.2. Coaep:xanue yue0HOro MaTepHaJia 4
Koopaunatel B mpoctpancTe. | 1. IlpsMoyronbHasi cucteMa KOOpAMHAT B MpocTpaHCTBe. KoopawHATHI BEKTOpA. 2
ITpocreitmne 3anaun [Tpocreiimne 3amaun B KOOpAMHATax. YTosl Mexay Bekropamu. CkaisipHoe
B KOOpAMHATax IIPOU3BE/IEHNE BEKTOPOB. BrIunciienne yrioB Mexay NpsSMbIMHU U IIJIOCKOCTSAMHU.

2. KoopimHaTHO-BEKTOPHBINA METO/1 IPU PELICHUH T€OMETPUYECKHX 3a1a4

OK-01, OK-02, OK-03,

Tema 4.3. IIpodeccnonaibHO OPMEHTHPOBAHHOE CO/lep:KaHue (CoepPKaHue TPUKJIATHOTO OK-04. OK-05. OK-06
[IpakTHKO-OPUEHTUPOBAHHBIE | MOLYJIs) " OK-07 '
3a/1a4i Ha KOOpJUHATHON KoopanHaTHas MI0CKOCTb. 2 IK 2.5, 4.2
IUIOCKOCTH IIpakTHYecKue 3aHATHSA: 2

[Tpaktuyeckas pabora Ne 24. BpluncieHMe pacCTOSHUM UM MIiomage Ha 2

KOOPJIMHATHOM IJIOCKOCTH. KoJIM4yeCcTBEHHBIE pacyeTsl
Tema 4.4. Copepxanue yueOHOIro MaTepuasa -
Pemenue 3ana4 Ha IIpakTHYecKHe 3aHATHSA: 2
KOOpJAMHAThI [TpakTrueckas padorta Ne 25. KoopAMHAaTHO-BEKTOPHBIA METOJ] IPY PELLICHUHN 2
U BEKTOPbI reOMETPUUYECKUX 3a7ad. Pemenne 3a1a4, CBA3aHHbIX C IPUMEHEHNEM IIPABUII

JIEUCTBU C BEKTOPAMH. 3a/1auy MJIAHUMETPUU U CTEPEOMETPUH B METOIbI UX
peleHust
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Pa3gen 5. OcHOBBI

34

TPUTOHOMETPHH.
Tpuronomerpuyeckue
Fe—— OK-01, OK-02, OK-03,
Tema 5.1. Cojep:kanue y4eGHOr0 MaTepuaia 4 OK-04, %If{%% OK-06,
OCHOBBI TPUTOHOMETPUHU 1. Cunyc, KOCMHYC W TaHI€HC YHUCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, 2 K é 5, 4.2
ApKTAHT€HC YHCIIOBOTO apryMEeHTa.
2. Tpuronomerpuueckasi OKpy)HOCTb, ONPE/IeJICHNE TPUTOHOMETPUUECKUX 2
(GyHKIMI YUCIOBOTO apryMeHTa
Tema 5.2. Conep:kanue y4eOHOT0 MaTepuaJia 2
OcHoBHbIE OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 2
TPUTOHOMETPUYECKHIE IpakTHYecKHe 3aHATHSN: 2
TOXKIECTBA [Ipaktuyeckas padora Ne 26. [Ipeobpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH. 2
Tema 5.3. Coaep:xanue yue0HOro MaTepHaJia 2
[lepuoauueckue GyHKINU. Oyukuus. [lepuoanyeckue pynkunuu. Tpuronomerpuueckue GyHKINH, UX 2
Tpuronomerpruueckne CBOMCTBA U rpauKH
yHKIHIHN IlpakTHyeckne 3aHATHA: 2
ITpaktuyeckas padora Ne 27. [Tocrpoenue rpadukoB QyHKIUH 2
Tema 5.4. Coaep:xxanue yue0HOro MaTepHaJia 2
[Ipeo6pazoBanue rpadukos Cikatue u pacTsbkeHre Tpad)KOB TPUTOHOMETPHUYSCKUX (PYHKITHIA. 2
TPUTOHOMETPUUYECKHX [TpeoOpa3oBanue rpaduKOB TPUTOHOMETPUUECKUX (DYHKITHI
byHKIMIA
Tema 5.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COECP/KaAHME (COLep:KaHue 4
Onwucanue MPOU3BOACTBEHHBIX | MPUKJIATHOTO MOTYJIsA)
IPOLIECCOB € TIOMOIIBIO 1. Ucnonp30oBaHMEe CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMHA B PO ECCHOHATBHBIX 2
rpadukoB QpyHKUINN 3a/1a4ax.
2. Vcrionb30BaHMe CBOMCTB TPUTOHOMETPUIECKHUX (DYHKINIA B TPOhECCHOHATBHBIX 2
3ajauax
IIpakTHyecKue 3aHATHA: 2
[TpakTtuyeckas pabota Ne 28. Hcnosb3oBanue rpadukoB GYHKIUH IS 2

HCCIICOOBAHUSA IMPOICCCOB U 3aBI/ICI/IMOCTeI7I, KOTOPBIC BO3HUKAIOT IMTPU PCHICHUHA
3ala4q U3 JPpyrux y‘-IC6HLIX JUCIUIIINH U peanLHoﬁ KHU3HHU
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Tema 5.6. Copnepxxanue y4yeOHOIro MmarepuaJia 2
OO6parnbie O6parasie pynkuu. ObpaTHbIe TpUroHOMeTpHUYeckne GpyHkiuu. Mx cBoiicTBa u 2
TPUTOHOMETPUUECKHE rpaduku
byHKIUA
Tema 5.7. Coaep:xanue yueOHOTo MaTepHaJia 4
Tpuronomerpuyeckue 1. Pemenne TpUroHOMETPUYECKUX YPaBHEHUI 2
ypaBHEHUS 2. PerieHre TpUroHOMETPUYECKUX YPaBHEHHH 2
IlpakTHyeckne 3aHATHSA: 2
[TpakTuyeckas padora Ne 29. PemnieHue TpUrOHOMETPHUECKUX YpaBHEHUN 2
Tema 5.8. Copaepxxanue yueOHOIro MaTepuasa 2
Tpuronomerpuyeckue IIpuMeps! pelIeHNs] TPUTOHOMETPUYECKUX HEPABEHCTB. 2
HCPaBCHCTBA IIpakTHYeckHe 3aHATHSA: 2
[TpakTrueckas padora Ne 30. Pemenne npocTelimx TpUroHOMETPHUUECKUX 2
HEPaBEHCTB B TOM YHCJIE C MCIOJIb30BAaHHEM CBOMCTB (yHKIMH
Tewma 5.9. Coaep:xanue yueOHOTo MaTepHaJia -
Pewenue 3anau IIpakTHYecKHEe 3aHATHSA: 2
TPUTOHOMETPUHU [Tpaktuyeckas pabora Ne 31. TpuroHomerpuueckue BbIPAKEHUS, YPAaBHEHHS U 2
HEPABEHCTBA
Paznen 6. Ilpoum3Bognasi 34
(yHkuuu, ee npumMeHenne
Tema 6.1. MOHOTOHHOCTB Copepxanue y4eOHOro MaTepuaa 2
(GyHKIMH. DKCTPEMYMBI [TpoMexyTKM MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIMH. 2
¢yskuun. Touku skcTpemyma | HauGoubliee M HanMeHbIee 3Ha4YeHUE (DYHKIIMU HA IPOMEKYTKE
Tewma 6.2. IlonsiTue Conep:xanue yueOHOTo MaTepuaJia 2 OK-01, OK-02, OK-03,
0 HENPEePHIBHOCTH (PYHKIMH HenpepriBable QyHKITHH. 2 OK-04, OK-05, OK-06,
IIpakTHYeckHe 3aHATHIA: 2 OK-07
ITpakTuueckas padora Ne 32. MeTo HHTEPBAJIOB I PEIICHHs HEPABEHCTB 2 1K 2.5,4.2
Tema 6.3. Copepxanue yueOHOro MaTepuasa 2
[IpousBonHas pyHKIUU [TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE 31eMEHTAPHBIX PYHKIMNA. DOpMyIIbI 2
HaXO0XIEHUs TPOU3BOJHON CYMMBI, IPOU3BEAEHHS U YACTHOTO
IIpakTHyeckue 3aHATHSA: 2
[TpaxTrueckas paborta Ne 33. IlponsBogHast pyHKIMH 2
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Tema 6.4. Copnepxxanue y4yeOHOIro MmarepuaJia 2
['eomeTpryecKkuii CMBICIT ['eoMeTpuyecKuii CMBICT MPOU3BOIHON (YYHKIIMH — YTI0BOM KO3(PPHUTIHECHT 2
IIPOU3BOJHON KacaTeJIbHOH K TpaduKy GyHKIMHU B TOUKE. Y paBHEHHE KacaTeabHOH K Tpaduky
byHKIUA
IIpakTHyecKue 3aHATHA: 2
ITpaktrueckas padota Ne 34, ['eomeTpruyeCcKuii CMBICT POU3BOTHON 2
Tema 6.5. IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 2
duznueckuii cMBICH MPUKJIATHOTO MOJ1YJIsA)
IIPOU3BOJHOU ®uznyeckuil (MEXaHUYECKU) CMBICI TPOU3BOAHON. [IpuMeHeHne mpon3BogHOM 2
B IPO()EeCCHOHANBHBIX 337a4ax | JUIs ONpeIeeHHUs] CKOPOCTH MPOIIeCcca, 3aJaHHOro (HOPMYIION HITH rpaduKOM
Tewma 6.6. Conep:kanue y4eOHOT0 MaTepuaia 2
[Ipumenenue npous3BoIHOM Bospacranue u yosiBanue GpyHKIINH, COOTBETCTBUE BO3PACTAHUS U yOBIBAHUS 2
K UCCIIEIOBaHMIO (DyHKITHIA (GyHKIIMY 3HAKy MPOU3BOIHOM.
Ha MOHOTORHOCTD | IIpakTHYeckue 3aHATHSA: 2
KCTPEMYMBI -
[Tpaktuyeckas padora Ne 35. [IpumeHeHre MPOU3BOIHON K UCCIIETOBAaHHIO 2
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
Tema 6.7. Conep:xanue yueOHOTro MaTepHaJia 2
HccnenoBanue pyHKIMH AnropuT™ HcciieoBaHus (QYHKIMA 1 TOCTPOCHHUS ee rpaduKa C MOMOIIBIO 2
U TIOCTpOEHUE rpapuKoB pou3BoIHOM. VicTopus pa3BUTHS MaTeMaTHYECKOTO aHaIHN3a
IIpakTHYeckue 3aHATHSA: 2
[Tpaktuyeckas padora Ne 36. [ToctpoeHue rpadukoB MHOTOUJIEHOB € 2
MCIIOJIb30BAaHUEM arrapaTa MaTeMaTHYeCKOro aHaIN3a
Tewma 6.8. Conep:xanue yueOHOTo MaTepuaJia -
HanGonpmee u Haumensinee | [IpakTHyecKue 3aHATHS: 2
3Ha4eHus QpyHKIMU Ha OTpe3Ke | [IpakTmueckas padora Ne 37. HaxoxaeHne HauboONbIIEro 1 HAMMEHBIIETO 2
3HaYeHus (QyHKIMHU Ha oTpe3ke. [[puMeHeHrne npou3BOHOM sl HAX 0K JICHHS
HAWIY4Ilero peueHus B NPUKIAIHbIX 3a/1a4ax, AJis ONpeaesIeHUs] CKOPOCTH
npoliecca, 3aJJaHHOro popMynnoil uiam rpadgukom
Tema 6.9. IIpojeccrnona/ibHO OPHEHTHPOBAHHOE COAEPKaHUE (CoepKaHue 6
HaxoxieHre onTumMaibHOTo NPHUKJIATHOT0 MOIYJIsA)
pe3ysbTaTta ¢ MOMOIIBIO 1. IlpukiiagHbie 3a1a4i, B TOM YHCJIE€ COLUATbHO-9KOHOMHYECKOTO U (PU3UIECKOTO 2
IPOM3BOJHOM B IPAKTUYECKUX | XapaKTepa, X pelleHne CpeICTBAMU MaTeMaTHYeCKOro aHalIn3a
3aaaqax 2. HaxoxeHne onTHMaIbHOTO pe3yibTaTa ¢ IOMOIIBIO MPOU3BOIHOM B 2

MPAKTUYCCKUX 3aaa4ax
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3. HaxosxaeHne onTUMaabHOTO pe3yibTaTa ¢ IOMOIIbIO POU3BOAHOM B
IIPaKTUYECKUX 3aa4ax

Tema 6.10. Pemenwue 3amaud.

Coaep:xanue yueOHOT0 MaTepHaJia

[pousBoaHas Gynkuuy, | IpakTHYecKHe 3aHATHI: 2
ee pUMEHEHUe [Tpaktuyeckas padora Ne 38. Tuddepenuupoanue Gpynkuuii. MccnenoBanue 2
byHKIMI ¢ moMoIIbI0 Tpou3BogHON. Hanbonbiiee 1 HanMeHblIee 3HaUeHUs
byHKIIMHN
Pa3nen 7. MHOrorpaHHMKH U 46
Tes1a BpalleHus
Tema 7.1. Conep:kanue y4eOHOT0 MaTepuaJia 2
MHororpaHHuKu [TonsiTie MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHKA, BBITYKJIbIE U 2
HEBBIITYKJIblE MHOTOTPaHHUKH; Pa3BEPTKAa MHOIOIPAaHHUKA
Tema 7.2. Coaep:xanue yue0HOro MaTepHaJia 2
[Tpuszma. IIpsamas | IIpu3ma: n-yronpHasi Ipu3Ma; TPAaHU U OCHOBAHUS MIPU3MBIL;, IPSIMasi M HAKJIOHHAs 2
U NpaBUJIbHAS IPU3MBI MPU3MBbL, OOKOBAsI U MOJIHASL TOBEPXHOCTh MPU3MBL. DJIEMEHTHI IPU3MBI.
IIpaBunpHas npusma
Tema 7.3. Coaep:xanue yue0HOro MaTepHaJia 2
[Tapannenenunen, kyo [Tapannenenunen, NpsIMOYTOJIbHBIN Mapaienenumnes u ero ceoiicraa. Kyo0. 2
Ceuenue ky0a, mapajuenenumnena
Tema 7.4. Coaep:xanue yueOHOTo MaTepHaJia 2 } ) }
[Tupamuna. ITpaBunbnas | Ilupamuna: n-yronbHas nUpamMuaa, FpaHd ¥ OCHOBaHHME MUPaMU/Ibl; OOKOBas U 2 8§8i 8§8§ 811282
npamMua. VYceuennas | mosHasi IOBEPXHOCTH MMPAMUIBI; TIPABUIIbHAS M yCEUEHHAS TTMPAMKIA. DIIEMEHTHI OK-07
nupammia nupamuibl. Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, 1MaroHaiu, yribl IK 2.5, 4.2
Tema 7.5. Copepxanue yueOHOIro MaTepuasa 2
bokoBas u noyiHas | Ilnomans 60K0BOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTU MPSIMOM HPU3MBI, 2
MIOBEPXHOCTh IPU3MBI, | IUIOIIAb OCHOBAHUM, TeOpeMa 0 OOKOBON MOBEPXHOCTH MpsIMOM npu3Msl. [lnomans
TUPaMUJIBI OOKOBOI OBEPXHOCTH U MOBEPXHOCTH MPABWIIbHOM MUpaMUIbI, TEOPEMA O
IUIOIAAM OOKOBOM MOBEPXHOCTU YCEUEHHOW MUPaMHU/IbI
Tewma 7.6. Conep:xanue yueOHOTo MaTepuaJia 2
JIBrxenue B NPOCTPaHCTBE. | J[BukeHue B nmpocTpaHcTBe. CUMMETpUS B IPOCTPAHCTBE: CUMMETPHS 2
CumMeTpHs B IPOCTPAHCTBE OTHOCHUTEJIbHO TOUKH, MPSMOM, TIIOCKOCTH. DJIEMEHThl CHMMETPUHU B TUPAMU/JIaX,
napajuleJenune1ax
Tema 7.7. Conep:xanue yueOHOTo MaTepHaJia 2
IIpaBunbHBIE MHOTOIpaHHMKH, | [ToHSATHE MPaBUIBLHOTO MHOTOTPAHHUKA; MPaBUIIbHAS TPU3Ma U TpaBUIIbHAS 2

UX CBOMCTBA

NUpaMK/Jia; IpaBUIIbHAS TPEYroJibHAs MUPAMUJIA U MPaBUIbHBIN TETpa’ap; KyoO.
IIpencrasieHye 0 NpaBUIbHBIX MHOIOTPAHHUKAX: OKTAdp, JOAEKAd AP U UKOCAIIP.

24




JIBuKeHME B IPOCTPAHCTBE. DJIEMEHTHI CAMMETPUH B IIPABUIIBHBIX
MHOI'OIPaHHHUKAX

Tema 7.8. IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 4
Cummerpus B npodeccum. NPHUKJIATHOT0 MOIYJIsA)
CeueHust MHOIOIPaHHUKOB 1. CummeTpus B IpUpOie, apXUTEKType, TEXHUKE, B OBITY, B IPOpECCUU. 2
B IpO(heCCHOHANBHBIX 337a4ax | Mcmonb30BaHue ABMKCHUI B IPOCTPAHCTBE MPH PELICHUH MTPOPECCHOHATBHBIX
3aga4. CedeHus MPU3MBbI U IUPAMHU/IBL.
2. IlocTpoeHune cedyeHnii MHOIOIpaHHHUKOB, MCIIOJIb3YsI METOJI CJIE/IOB. 2
IIpakTHyecKue 3aHATHA: 2
[Tpaktrueckas padota Ne 39. BrlnosHeHHE BEBIHOCHBIX TUIOCKHX YEPTEKEH U3 2
PHCYHKOB ITPOCTHIX 00BEMHBIX (UTYp (B CBEPXY, COOKY, CHU3Y)
Tema 7.9. Coaep:xanue yueOHOTo MaTepHaJia 2
[Mununap, ero cocrapisromume. | LHunuaapudeckas moBepXHOCTh, 00pa3yoIine WIHHIPUIECKON TOBEPXHOCTH, OCh 2
Ceuenue uunuHapa IMHAPUYECKOM oBepXHOCTU. LlnnuHp: ocHOBaHMS U OOKOBast MOBEPXHOCTH,
o0pasyrolias U 0Ch; IO b OOKOBOMW U MOJIHOM moBepXHOCTU. M300paxeHue
IIMHIPpa Ha TUIocKocTH. Pa3zBépTka mmmmnapa. CeyeHns mummHApa (IUIOCKOCTHIO,
napajjiesIbHOW WIK NepHeHUKYIIPHOM OCH WJIMH/IPA)
Tewma 7.10. Conep:xanue yueOHOTo MaTepHaJia 2
Konyc, ero cocrabmstomue. | Konndeckas IoBepXHOCTh, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, OCh H 2
Ceuenue koHyca BEpIIMHA KOHMYECKOW oBepXHOCTH. KOHYC: OCHOBaHME U BepIInHa, 00pa3yromas u
0Cb; TJIOIAb OOKOBOM M MOJIHOMN MOBEPXHOCTH
IIpakTHyecKue 3aHATHA: 2
ITpaktuyeckas padora Ne 40. Konyc, ero cocraBisionye. 2
Tema 7.11. Conep:xanue yueOHOTo MaTepuaJia 2
Vceuennwi konyc. CedeHue | Vceu€HHbII KOHYC: 00pa3yroIUe U BHICOTA; OCHOBAHHSI U OOKOBasi IIOBEPXHOCTb. 2
YCEUEHHOr0 KOHYyca N300pakeHne koHyca Ha miockocTH. Pa3BépTka konyca. CeueHust KOHyca
(MII0CKOCTHI0, MapajlIeIbHOM OCHOBAHMIO, U TUIOCKOCTbIO, MMPOXOAAIIEH uepes
BEPIINHY)
Tema 7.12. Conep:xanue yueOHOTo MaTepuaJia 2
lap u cdepa, ux ceyeHus Cdepa u map: ueHTp, paauyc, AMaMeTp; MIONaab MOBEPXHOCTH ceprl. BzaumHoe 2

pacrionioskeHre cepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe.
W3o6paxenue chepsl, mapa Ha miaockoctu. CeueHus mapa
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Tema 7.13. Copepxxanue yueOHOIro MaTepuasa 2
[Tonsitue 06 oOBeMe TeNA. [Tonsitne 06 06béMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. OOBEM MUPAMHUIBI, 2
O0beMbl MHOIOI'PaHHUKOB U OpU3MbI HIWIMHJPA, KoHyca. O0bEM apa 1 miomanb chepbl
TeJI BpallCHUs IIpakTHYecKHe 3aHATHS: 2
[Tpaktuyeckas pabora Ne 41. O6beMbl MHOTOTPAaHHUKOB U T€JI BpaIllEHUs 2
Tema 7.14. Conep:kanue y4eOHOT0 MaTepuaJia 2
OObeMbl U IIIOIIA/H [Tono6ubie Tena B mpocTpancTse. COOTHOLIEHUS MEK/LY TUIOIIAISMH TIOBEPXHOCTEN 2
HOBerHOCTeﬁ IIOJOOHBIX TE 1 00bEMaMi OIOOHBIX TeJl
Tema 7.15. Copnepxxanue yueOHOIro MaTepuaJia 2
KomOunanuun MHuororpanHuk, onucanHublit okojio chepsl. Chepa, BircaHHas B MHOTOTPaHHHUK 2
MHOTOT'PAaHHHUKOB U TEJ WIN B TEJIO BpaleHus. MHOTOTpaHHUK, BOMCAHHBIN B TEJIO BPAIICHUS
BpaLIEHUs IIpakTHYecKue 3aHATHS: 2
[Tpaktuyeckas padora Ne 42, KomOnWHaImu MHOTOTPaHHUKOB U TEJI BpAIlEHUS 2
Tema 7.16. IpodeccnonabHO OPHEHTHPOBAHHOE COAEPKAHME (COMEpP:KAHUE 2
KoM0OuHamuu reoMeTpuueckux | MpUKJIATHOTO MOIYJIsI)
TEJI Ha MPaKTHKE Vcnionp30BaHne KOMOMHAIIMIT MHOTOTPAHHUKOB M TEJl BPAIIICHUS Ha MPAKTHKE 2
IlpakTHyeckne 3aHATHA: 2
[TpakTiaeckast padorta Ne 43. Mcnonp3oBaHue KOMOWHAIIUH MHOTOTPAHHUKOB U TEIl 2
BpALIIEHHs Ha MPAKTHKE
Tewma 7.17. Pemienue 3aaau. Coaep:xanue yueOHOT0 MaTepHaJia -
MHoOrorpaHHMKH U Teja IIpakTHyecKue 3aHATHSA: 2
BpalIcHUsA [TpakTnueckas padota Ne 44. BrlunciieHue BeIUYuH (JUTMHA, YTOJl, 00BEM, 2
IUIOINAb MOBEPXHOCTH) TEOMETPUUECKUX (PUTYp, UCHIOJB3Ys U3yUEHHBIE (POPMYJIBI
U METOJIBI
Paznen 8. IlepBooOpa3znas 14
(yHKIMH, ee TPHMEHEHH e OK-01, OK-02, OK-03,
Tema 8.1. Conepxxanue yuyeOHOIro MaTepuasa 4 OK-04, %If(_%?’ OK-06,
[TepBooOpazHas pyHKIIUU 1. ITepBooOpa3Hasi. 2 IIK 2.5, 4.2
2. Tabnuna nepBooOpa3HbIX 2
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Tema 8.2. Ilnomanp Copnepxxanue yuyeOHOIro MaTepuaJia 4
KPUBOJIMHEHHOW TpaIeruu. 1. MaTerpai, ero reoMeTpuidecKuii U PU3NIECKUd CMBICIT. 2
(DOP Myna Herotona - 2. Beraucnenne unarerpana mno ¢popmyine Hetorona-Jleiibuuia 2
JletiOauIa
Tema 8.3. IIpodeccnonanbHO OPMEHTHPOBAHHOE COJlep:KaHMe (Co/lepKaHNe MPHUKJIATHOTO 4
OrnpeneneHHbI HHTErpall MO/1YJIfA)
B IIPO(heCCHOHATLHOM 1. Penienue 3a1a4 Ha IPUMEHEHUE MHTETPAJIa IJIsl BEIYUCICHUS (PU3MIECKIX 2
NESITeIbHOCTH U )KU3HU BEJIMYMH U IJI0Laiel
2. OnpenieneHHblid HHTErpal B NPOpECCUOHATBLHON NESTEIbHOCTH U KU3HH 2
Tewma 8.4. Conep:kanue y4eOHOT0 MaTepuaia -
Pemienue 3anau IIpakTHyecKue 3aHATHA: 2
Ha HaXOXKJCHUE [TpakTnueckas padora Ne 45. IlepBooOpa3Hasi u HHTErpal 2
nepBooOpazHOi
U €€ IpUMEHEHHE
Pa3nen 9. Teopus 30
BEPOATHOCTEN M CTATUCTUKA
Tema 9.1. ConepixaHue y4eOHOro MaTepuasa 2
[IpencraBnenne JaHHBIX [IpencraBieHne JaHHBIX ¢ TOMOIIBIO Ta0MI U tuarpamMm. Cpennee 2
W ONUCaTeNbHasl CTATUCTHKA apudmeTnyeckoe, MearaHa, HauOoJbIlIee U HAaNMEHbIlIee 3HAYCHUSI, pa3Max,
JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHE YHCIIOBBIX HA0OPOB
Tema 9.2. IIpodeccrnonabHO OPHEHTHPOBAHHOE CO/IePKaHUE (COIepKAHue 2
CocraBnenune Tabauiy MPUKJIATHOTO MOAYJIs1)
U larpaMM Ha IpaKkTHKe [TepBruynas 00pabOTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mpeacTaBieHue. 2
HaxoxxeHne cpeJHIX XapaKTepPUCTHK, HAOII0JaeMbIX JaHHBIX.
IIpakTHYecKHe 3aHATHSA: 2
[TpakTrueckast padota Ne 46. [IpruMeHeHne cTaTUCTUYECKUX METOJIOB JIJIsl PELICHUS 2
npodecCHOHATBHBIX 33a4
Tema 9.3. Coaepxxanue yuyeOHOIro MaTepuasa 4
Omnepanuu Haja COOBITUSAMH, 1. CnyyaiiHble S5KCIEpUMEHTHI (OTBITHI) U CITy4aliHble COOBITHS. DJIeMEHTapHbIE 2

Haa BEPOATHOCTAMMU.
YcaoBHas BCPOATHOCTDH

coObITHsI (MCXO/bI). BeposTHOCTH City4aifHOTO COOBITHA. BIM30CTh YaCTOTHI U
BEPOSTHOCTH COOBITHI. CITydailHbIe ONBITHI C PABHOBO3MOXXHBIMH YJIEMEHTAPHBIMHU
coObITUsIMH. BEpOSITHOCTH COOBITHH B OIBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMHA COOBITUSIMHU.
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2. Onepauuu HaJl COOBITHSIMU: TIEpeceueHue, 00beTMHEHNE, IPOTUBOIIOJIOKHBIC
coObITus. lnarpammel Diinepa. @opmysa CI0KEHUS BEPOSATHOCTEH. Y CIIOBHAS
BEPOSATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBO CydailHOTO 3KCIIEPUMEHTA.
dopmyna nojaHol BepoaTHOCTH. HezaBucumble coObITHS

Tema 9.4. Coaepxxanue yueOHOIo MaTepuaJa 4
OneMeHTbl KOMOMHATOPUKU 1. KombunaropHoe npaBuio ymMHOXeHus. [lepecranoBku u dakropuan. Yucio 2
coueranuii. Tpeyronbauk Ilackais.
2. ®opmyna 6mHOMa HproToHa 2
Tema 9.5. IIpodeccnonanbHO OpEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 2
BepositHOCTB MPUKJIATHOT0 MOJ1YJIsA)
B IPO(heCCHOHANBHBIX 3371a4ax | BelunciieHre BEPOSATHOCTEN C UCIIONIb30BaHHEM (hopMyIT KoMOMHATOpUKH. OIieHKa 2
BEPOSITHOCTH COOBITUS B IPO(hECCHOHAIBHON €S TEIbHOCTH.
IlpakTHyeckune 3aHATHA: 2
[Tpaktuyeckas padora Ne 47, Pemenune npodeccnoHanbHbBIX 3a7a4 Ha BEPOSTHOCTD 2
COOBITHS
Tema 9.6. Copneprxanue y4yeOHOIro MaTepuaJia 2
Cepuu nocienoBaTenbHbIX bunapHbIii ciy4aiiHbIi ONBIT (MCIIBITAHUE), yCIieX U Heynaya. He3aBucumblie 2
UCTIBITAHUI ucneltanus. Cepust He3aBUCUMBIX UCIIBITAHUI 10 iepBoro ycrnexa. Cepus
HE3aBUCHMBbIX UCHbITAaHUN bepHyiuum
Tema 9.7. Copneprxanue yuyeOHOIro MaTepuasa 2
Crnyyaiinbple BeTMUMHBI Cnyyaiinas BenuunHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacripeieneHusi. 2

U pacIpeieieHusl.
MareMatuueckoe 0XKHIaHHe
CIIy4ailHON BEJTWYHHBI

[Tpumeps! pacnpesenieHuii, B TOM YHCIIe, FEOMETPUUECKOe U OMHOMHAIILHOE.
UuciioBble XapaKTEPUCTUKU CIIYYalHBIX BEIUYMH: MATEMAaTUYECKOE OKUJAHUE,
JIUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl IpUMEHEHHs] MaTEMaTH4ECKOTO
0’KMJIaHMsI, B TOM YHUCJIE B 337a4aX U3 [IOBCEIHEBHOW KU3HMU.

HpaKanecm[e 3aHATHUA:

[TpakTrueckast padota Ne 48. Marematndeckoe 0)kxujjaHue OMHAPHOMN CilydaiiHOM
BEJIMYMHBI. MaTeMaTHUECKOE OKUAAHUE CYyMMBI CIIy4aliHbIX BEJIMYHH.
MatemaTnueckoe 0XKHAaHUEe U AUCTIEPCHSI TEOMETPUUECKOr0 U OMHOMHAIBHOTO
pacupeneeHun
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Tema 9.8. Copnepxxanue y4yeOHOIro MmarepuaJia 4
3aK0H OOJIBIINX YUCET 1. 3akoH GOJBITNX YUCENT U €TO POJIb B HAYKE, MPUPOJIE U 001IecTBe. BRIOOpOUHBII 2
HenpepeiBHbIE ciiydaiinbie METOJ uccieoBaHui. IIpumepsl HenpepbIBHBIX CIIy4aiHbIX BeauduH. OyHKIMsa
BEJIMYMHBI (paclpeesIeHus). IUIOTHOCTH PACIPEeSICHHMSL.
HopmanbHoe pacnpenerneHue 2. PaBHOMepHOE pactipeesieHue U ero cBoiucTBa. IIoHsTHE 0 HOPMATIBHOM 2
pacrpeesIeHuH
Tema 9.9. Pemenue 3anau Coaepxxanue y4eOHOIro MaTepuasa -
KOMOMHATOPUKH, CTATUCTUKK | [IpaKkTHuyecKune 3aHSITHSI: 2
Y TEOPUH BEPOSITHOCTEN [Tpaktuyeckas padora Ne 49. DnemenTsl KoMOMHaTOpUKU. COOBITHE, BEPOSTHOCTD 2
coObITus. Cll0’Ke€HHE U YMHOXKEHHE BEPOSITHOCTEH
IIpodeccnonaibHO OPMEHTHPOBAHHOE COIeP:KAHUE 46
BapuaTuBHBII NPUKIATHON MOAY/Ib
Paszngea 10. 46
MaremaTu4eckui
NPAKTHKYM
Tema 10.1. Coaepxxanue y4yeOHOIo MaTepuasa 8 OK-01, OK-02, OK-03,
Martpuiisl ¥ onpeaeauTenu 1. Cnoco0bl penieHus cucteM JUHEeHHbIX ypaBHeHuil. [IpumMenenue marpui B 2 OK-04, OK-05, OK-06,
uHpOpMaTHKe OK-07
2. I[lonsatus: matpuna 2x2 u 3x3, onpeaenuTe]b MaTPHUIIHI. 2 K25, 4.2
3. Meron "aycca perienus ciucreM JIMHEHHBIX YpaBHEHUH. 2
4. Pemennie npuKIaJHbIX 331a4. 2
IIpakTHYecKHe 3aHATHSA: 2
ITpakTrueckast pabora Ne 50. Matpuiis! u onpeneanuTenu 2
Tema 10.2. Copepxanue yueOHOro MaTepuaJa 6
DNeMEeHTbI BeKTOpHOM | 1. KoMruraHapHbIe BEKTOPBI. 2
anreOpbl 2. Pa3no)xeHue BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BEKTOPaM. 2
3. YpaBHEeHHE MIIOCKOCTH. [ €OMETpHYECKHIA CMBICIT ONIPEACTUTEIIS 2X2. 2
IIpakTHYecKue 3aHATHSA: 2
ITpakTuyeckas padora Ne 51. Pernienne npukinagHbIx 3a1a4 2
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Tema 10.3. Copnepxxanue y4yeOHOIro MmarepuaJia 4
KommiekcHbie uncna 1. Ilonarue kommuiekcHoro yucia. ConpsikeHHble KOMIUIEKCHBIE YMCIIa, MOAYJIb U 2
apryMEHT KOMIUIEKCHOTO YHCIA.
2. ®opma 3anucH KOMILIEKCHOTO Yuciia (reoMeTpuyecKas, TPUroHOMeTpruiecKas, 2
anredpandeckas).
IlpakTHyeckne 3aHATHSA: 4
[Tpaktuyeckas padora Ne 52. KommuiekcHbie uncia 2
[Tpaktrueckas padota Ne 53. Apudmerrdeckue 1eUCTBUS ¢ KOMITJICKCHBIMU 2
YHUCITAMU
Tema 10.4. Coaepxxanue yueOHOIro MaTepuaJa 4
I'padsr 1. ITonsitue rpada. Csa3HbIM rpad, AepeBo, UK Ipad Ha MITOCKOCTH. 2
2. PenieHne mpuKIIaIHBIX 3a7a4. 2
IlpakTHyeckune 3aHATHA: 2
[TpakTideckast pabora Ne 54. Ilpumenenue rpada B nHGOpMaATHKE 2
Tewma 10.5. ConepixaHue y4eOHOro MaTepuasia 4
3amaun MaTeMaTHYECKOU 1. Bapuanuuonnslii psia. [lonuron yactor u rucrorpamma. 2
CTaTUCTHUKHU 2. CTaTUCTUYECKHE XapaKTEPUCTHKH Psijia HaOII0JaeMbIX TAHHBIX 2
IlpakTHyeckne 3aHATHA: 2
[Tpaktuueckas padota No 55. 3agaun MaTreMaTH4eCKON CTATUCTUKHU 2
Tewma 10.6. ConepixaHue y4eOHOIro MaTepuasa 4
Jlornueckue oneparuun 1. Jloruyeckue omnepaium. 2
C MHOXECTBaMH 2. [Ipumenenue auarpamm Ditnepa—BeHHa 11 pelieHue TeopeTUKo- 2
MHOXECTBEHHBIX 3a/1a4 MPOPEeCCHOHATHLHON HAIIPABICHHOCTH, 3a7a4 NHPOPMATHKU
U IPYTUX Y4eOHBIX AUCIUIIINH U JUIS OMMCAHUS PEaIbHBIX MPOIECCOB U SBICHUMN
IIpakTHYecKHe 3aHATHSA: 2
[Tpaktuueckas padota No 56. Jlornueckue onepanuu ¢ MHOKECTBAaMHU 2
Tema 10.7. Copepxanue yueOHOIro MaTepuasa -
Pemenue 3anau IIpakTHyecKue 3aHATHS: 2
MaTeMaTHYECKOTO MpakTHUKyMa | [Ipaktuueckas pabora Ne 57. [IpuMeHeHrne N3yYeHHBIX MaTeMaTUYECKUX (PAKTOB K 2
pEIIeHUIO 3a/1a4 U3 Pa3IMYHbIX 00JIaCTell HAYKU U pealbHON KU3HU
Bcero: 312
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3.

YciaoBusa peanusanum  padoyeil mporpamMmsbl  00mIe00pa3oBaTeNbHOM

AUCIUILINHBI

3.1.TpeboBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUIo

Peanuzanus paboyeil mporpamMmbl IUCHMIUIMHBI TpeOyeT Haaudus y4eOHOTO

KaOWHETa MaTeMaTHKH.

OobopynoBanne yueOHOro kabmHera:

MOCAI0OYHbIE MECTA MO KOJMYECTBY OOyUaIOIUXCS;
pabouee MecTo MpernoaBaTess;

KOMIUIEKT y4eOHO-HArIsAHBIX TOCOOUH;
KOMIUIEKT 3JICKTPOHHBIX BUEOMATEPUATIOB;
3a/laHusl 111 KOHTPOJIbHBIX padoT;
npodeccuoHaTbHO OPUECHTUPOBAHHBIC 3a/1aHNS;
MaTepuallbl SK3aMEHa.

TexHudeckue cpencrTsa oOydeHUS:
NIEPCOHAIBHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00eCIICUCHHEM;
HPOEKTOP C IKPAHOM.

3.2. UudopmaunonHoe odecnevyeHue 00yueHust

1.

2.
3.

Mopakosuua A.I'. AnreOpa u Hadasia MaTreMaTudeckoro aHanmza. Yueonuk. Y. 1. 10-
11. M.: Muemo3wuHa, 2024, Tp.

Aranacsa JI.C. 'eomerpus 10-11 kmaccer. — M.: [Ipocsemenue, 2024, rp.
Nudopmatuka u matemaTtuka: yueOHuK u npaktukym s CI1O / A. M. Tlonos, B.
H. Cornukog, E. U. Haraesa, M. A. 3aiiues; nmox pea. A. M. IlormoBa. — 4-¢ u3s.,

nep. u gon. — M.: M3parensctBo HOpaiit, 2023. — 484 c¢. — (Cepus:
[Ipodeccuonanvuoe obpazoanme). — ISBN 978-5-534- 08207-4. — Pexum
JOCTyTA: www.biblio-online.ru/book/AE3A8626- 75B9-430C-80A8-
A625AB3A1F6A.

. baBpun, . V1. Maremartuka: yueOnuk u npaktukym s CI10 / W. U. baBpun. — 2-

e u3l., nep. u pon. — M.: UznarensctBo Opaiit, 2023. — 616 ¢. — (Cepusi:

[IpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534- 04101-9. — Pexum
JOCTYTIA: www.biblio-online.ru/book/E70A2C44-5195- AG7E-B71E-
77DOEEB49640.
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9.

HNuTepHeT-pecypcesl

["azeta «Marematuka» U3narensckoro qoma «IlepBoe ceHTIOps»
http://mat.1september.ru

Matemaruka B OTKpbITOM KOJutemkehttp://www.mathematics.ru
Allmath.ru — Bca marematuka B ogaom mecrehttp://www.allmath.ru
EXxponenta.ru: oGpazoBaTenbHbIN MaTeMaTUYECKUH CalT
http://www.exponenta.ru

Bcs anemenTtapnas Mmarematuka: CpeiHsisi MaTeMaTH4YeCcKasi HHTEPHET-IIIKOIa
http://www.bymath.net

['eomerpuueckuii nopranhttp://www.neive.by.ru

3amaun o reomMeTpun: HHPOPMAITMOHHO-TIONCKOBAs CUCTEMA
http://zadachi.mccme.ru

3agauHuK I HOATOTOBKHU K OJIMMITHAJIaM 10 MaTeMaTHUKE
http://tasks.ceemat.ru

Matemaruka On-line: cripaBounast HH(GpOpPMAIKS B TIOMOIIb CTYACHTY
http://www.mathem.hl.ru

10.Matematrka B IOMOIIb IIKOJBHUKY M CTYJCHTY (TeCThI 10 MaTematuke online)

http://www.mathtest.ru

11.Meroauka mpenofaBanus MatemaTukuhttp://methmath.chat.ru
12.Caiit anemenrtaproit matemaruku Jmutpus ['ymmaahttp://www.mathnet.spb.ru
13.VlaTEepHET - MoAAepKKa yIUTENIel MaTeMaTUKH. 371eCh MOKHO HAaWTH

AIIEKTPOHHBIEC KHUTH, BUICOJICKITUH, PA3JIMYHBIC [T0 YPOBHIO H TEMATHKE
3aJ]1aui, UICTOPUH W3 KU3HU MAaTEMATHKOB. YUUTEIS HAWIYT MaTepUAIIbI JIs
YPOKOB, OpHIIMATBHBIC TOKYMEHTHI MUHHCTEPCTBA 00pa30BaHUs M HAYKH,
HeoOXxoauMbIe Bpabote. Www.math.ru

14 .www.fcior.edu.ru (MudopmanmoHHbie, TPEHUPOBOYHBIC U KOHTPOJIBLHBIC

MaTepualbl).

15.www.school-collection.edu.ru
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM

JTUCIHHUILINHBI
Tun
OIICHOYHBIX
O6masi/mpodeccroHabHAs Pasnen/Tema MeponpusTHit
KOMIICTCHIIHS
OK 01. Beibupath criocoOsr Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanue
penieHus 3a1a4 Tembr 2.1 - 2.12, 2.1311-0/c, 2.14. Y CcTHBIN onpoc
npodecCHoHATBLHOM Tewmst 3.1 - 3.4, 3.51T-o/c, 3.6. [IpencraBicHue
NesTeIbHOCTH TpuMeHuTeNbHO (Tembl 4.1, 4.2, 4.311-0/c, 4.4. pe3yJIbTaTOB
K pa3jIM4HbIM KOHTEKCTaM Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. [IPAKTUYECKUX
Teme1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, padot
6.9 IT-o/c, 6.10. BrlmoHeHne
Temer 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, 7.16 II- BamaHuii
o/c, 7.17. MIPOMEKYTOUHOU
Temnr 8.1, 8.2, 8.3I1-0/c, 8.4. aTTeCTalllU
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 02. Ucnons3oBath Tema 1.1, 1.2, 1.3, 1.4 II-0/c, 1.5, 1.6 TectupoBanue
COBPEMEHHBIE CPECTBA Temsr 2.1 - 2.12, 2.1311-o0/c, 2.14. Y CTHBIN OIpocC
[MOMCKa, aHaJInu3a Temnl 3.1 - 3.4, 3.5I1-0/c, 3.6. [IpencraBieHue
Y UHTEPIPETALNH Tems1 4.1, 4.2, 4.311-0/c, 4.4. pe3yiabTaTOB
nHpopMmanuu, Temer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MMPaKTUYECKHUX
1 MTHPOPMAIMOHHEIC Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabot
TEXHOJIOTHH 6.9 I1-o/c, 6.10. Brimonanenue
U BBIIIOJHEHUS 3a1a4 Temer 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, 7.16 II- j3amanuii
npodeccnoHaTbLHON o/c, 7.17. [IPOMEKYTOUHON
eATENLHOCTH Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. aTTeCTalluU
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.
P10 IT-o/c
OK 03. ITmanupoBath Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TecTtupoBanue
1 peann3oBbIBaTh coOcTBeHHOE (Temsl 2.1 - 2.12, 2.1311-0/c, 2.14. 'Y CTHBII OIpoc
MpodecCHoHaAIbHOE Tewmer 3.1 - 3.4, 3.5I1-o/c, 3.6. [IpencraBnenue
Y TMYHOCTHOE Pa3BUTHE, Tewmsl 4.1, 4.2, 4.311-0/c, 4.4. pe3yJIbTaTOB
MpEeANPUHUMATEIIbCKYIO Tewmsr 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. MPaAKTUYECKHUX
eaTeILHOCTD Temel 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabot
B ipodeccnonanbHoi cepe, 6.9 I1-o/c, 6.10. BrimonHeHne
HCII0/Ib30BaTh 3HAHMS Temsr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 7.16 I1- pBaganui
o paBoBoi U ¢puHaHCOBOM  |o/c, 7.17. TPOMEXYTOUHOMN
TPAMOTHOCTH B Pa3JIMYHBIX Temsr! 8.1, 8.2, 8.3I1-0/c, 8.4. aTTeCTaluu

PKU3HCHHBIX CUTYalHUAX

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c
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OK 04. DddexTuBHO Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanue
B3aMOJCHCTBOBATh Temner 2.1 - 2.12, 2.1311-o0/c, 2.14. 'Y CTHBIN onpoc
1 paboTaTh B KOJIJICKTHBE Tems! 3.1 - 3.4, 3.5I1-o/c, 3.6. [IpencraBienue
1 KOMaH/e Temni 4.1, 4.2, 4.311-0/c, 4.4. pe3yJbTaTOB
Temsl 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9. MTPAKTUICCKIX
Temr1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, padot
6.9 IT-o/c, 6.10. BrlmoHeHne
Temer 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 II- BamaHuii
o/c, 7.17. [IPOMEKYTOUHON
Temnr 8.1, 8.2, 8.311-0/c, 8.4. aTTeCTallNU
Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 05. OcymectBnsats yctHyto [Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanue
Y IUCbMEHHYIO Temsr 2.1 - 2.12, 2.1311-o0/c, 2.14. Y CTHBII onpoc
KOMMYHHKAITHIO Temer 3.1 - 3.4, 3.5I1-0/c, 3.6. [IpencraBnenue
Ha rOCYIApCTBEHHOM SI3bIKE Temnr 4.1, 4.2, 4.311-0/c, 4.4. pe3yJIbTaTOB
Poccutickoii denepamnuun Temer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MPaAKTUYECKUX
C Y4eTOM OCOOCHHOCTEH Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabot
COLIMATILHOTO U KynbTypHoro [6.9 I1-o/c, 6.10. BrinosHeHME
KOHTEKCTA Temer 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, 7.16 II- Bamanuii
o/c, 7.17. [TPOMEKYTOUHON
Temnr 8.1, 8.2, 8.3I1-0/c, 8.4. ATTECTALINN
Temnr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.
P10 IT-o/c
OK 06. IIposiBnars Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TecTtupoBanue
rpaxaaHcko-narpuorudeckyto (Temsl 2.1 - 2.12, 2.1311-0/c, 2.14. Y CTHBIN OIpoC
MO3UIINIO, TeMoHcTpupoBath  |[Temsl 3.1 - 3.4, 3.511-0/c, 3.6. [IpencraBnenue
OCO3HAaHHOE IOBEICHUE Tewmsb1 4.1, 4.2, 4.311-0/c, 4.4. pe3yabTaToOB
Ha OCHOBE TPAIUITMOHHBIX Temsr 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9. MPAKTUYECKHUX
POCCHICKUX TYXOBHO- Temel 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabot
HPABCTBEHHBIX LIEHHOCTEH, 6.9 I1-o/c, 6.10. BrinonHenue
B TOM YHCJIE C yYETOM Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 I1- pBaganui
rapMOHHU3aLUU o/c, 7.17. [IPOMEXKYTOUHOMN
MEKHAIIMOHATBHBIX Tewmsr! 8.1, 8.2, 8.311-0/c, 8.4. aTTeCTalllU
U MEKPEIUTHO3HBIX Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
OTHOILIEHU, TPUMEHSATh 9.5 T-0/c, 9.6 - 9.9.
CTaHIAPTHI P10 I1-o/c
AHTUKOPPYIIIUOHHOTO
MOBEICHUS
OK 07. CoxneiicTBOBaTh Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanue
COXPAHEHUIO OKPYXKaIoUIeH Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. Y CTHBII OIpocC
cpensl, pecypcocoepexenuto, [(Temsl 3.1 - 3.4, 3.5IT-o/c, 3.6. [IpencraBnenue
[IPUMEHATH 3HAHUS Temsl 4.1, 4.2, 4.311-0/c, 4.4. pe3yJIbTaTOB
00 U3MCHEHHMH KJIMMaTa, Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. [MPaKTUYECKUX
[TPUHITAITEI OEPEIKITHBOTO Temsl 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pabot
Npou3BOJICTBA, ¢ dextuBHo 6.9 I1-0/C, 6.10. BrinonHeHue
eficTBOBATH Temer 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, 7.16 II- j3amanuii
B Upe3BBIYAMHBIX CUTyauusx  [o/c, 7.17. [IPOMEKYTOUHON
Temnr 8.1, 8.2, 8.311-0/c, 8.4. ATTECTALIMU

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9. P10 IT-o/c
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IIK 2.5, OcywectBusars | Tema 1.4, TectupoBanue
paspaGotky u ogopmienne | 1ema 2.13, Y CTHBIN Onpoc
rpaduccKx Tema 3.5, [IpencraBnenue
P ’ Tema 4.3, pe3yJbTaTOB
BBIMUCTATCIILHBIX U | Tema 5.5, PAKTUICCKHX
MIPOEKTHBIX pabor c | Tema 6.5, 6.9, padot
HCHOIB30BAHNEM cuctem | Tema 7.8,7.16, Brimoinenue
aBTOMATHU3UPOBAHHOI'O Tema 8.3, saj1aHuid
P Tema 9.2,9.5, [MPOMEKYTOUHOM
IIPOCKTHPOBAHMA. Tema 10.1,10.2, 10.3, 10.4, 10.5, 10.6, 10.7 |arTecTanuu
IIK  4.2. IlpousBoguts | Tema 1.4, TectupoBanue
TEXHOJIOTHYECKUE  PacCUeThl Tema 2.13, Y CTHBIH Onpoc
Tema 3.5, [IpeacraBnenue
HA  OCHOBE HOPMAaTHBOB
Tema 4.3, pe3yJIbTaTOB
TEXHOJIOTHYCCKUX PEKUMOB, | Tema 5.5, [[PaKTHYECKHX
TPYIOBbIX M MarepuanbHbiXx | Tema 6.5,6.9, padot
saTpar Tema 7.8, 7.16, Brimonnenue
Tema 8.3, 3agaHui
Tema 9.2,9.5, [MPOMEXKYTOUHOU
Tema 10.1,10.2,10.3,10.4, 10.5, 10.6, 10.7 |aTTecTamun
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