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1 OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMbBI YYEFHOI'O ITPEJIMETA
1.1 Mecro y4yeOHOro mpeaMera B CTPYKTYpe OCHOBHOH mnpodeccMOHAIbHOMI
o0pa3oBaTe/ibHOI NPOrpaMMBbl

VYueOHbli penMer MaTeMaTHKa SBISETCA 005S3aTENIbHON YacThi0 001e00pa30BaTEIbHOIO MUK
obOpazoBarenbHOi Tporpammbl B cooTBeTcTBHH ¢ PI'OC CIIO 18.02.12 TexHOnOrUs aHATUTHYECKOTO
KOHTPOJISI XUMUYECKUX COETUHEHUI.

1.2 Ilenn ocBoeHust y4eOHOro npeaMera
Copepxanne mnporpaMMbl ydeOHOTO TmpenMmera MaremaTuka HAmnpaBIeHO Ha JOCTH)KEHHUE

pEe3yIBTATOB €ro u3y4eHus: B coorBeTcTBUU ¢ TpeboBanusmMu @I'OC COO ¢ yuerom npodeccuoHanbHON
HanpassieHHoctd @I'OC CIIO.

1.3 IInanupyemMblie pe3yabTaTbl OCBOCHHSI y4eOHOro mpeamera B coorBercrBuu ¢ PI'OC
CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue ydeOHbI mpeamer umeer npu (popmupoBaHuu U passutuun OK (obuiue
kommnereHiuM) u [IK (mpodeccronanbubiec KoMneTeHIMN) (Tadauma 1).



Kox u HaumeHoBaHMe
¢GopMupyeMbIX KOMIIETEH Ui

IInanupyemsle pe3yJbTaThl OCBOCHHS NpeAMeTa

Oomue

Ipeamernbie

OK 01Bs16upath criocoost
pelieHus 3aaa4d
npodeccnoHaATBEHOMI
JEATSILHOCTH PUMEHHUTEILHO
K Pa3IMYHbIM KOHTEKCTaM.

B 00/1acTH rpaskIaHCKOro BOCIIMTAHUS:

-yMEHHE B3aUMOJIEHCTBOBATh C COL[MATIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUHU C UX (PYHKIUSAMH U
Ha3HA4YEHHUEM.

B 00/1acTH NATPHOTHYECKOTO BOCTIMTAHUS S
-0CO3HaHHUE JIMYHOTO BKJIa/1a B IIOCTPOCHUE
YCTOHYHMBOTO Oy TyIIEro.

B o0/1acTH TPY10BOro BOCIIMTAHUS:

-TOTOBHOCTH K aKTUBHOM JIeSITETbHOCTH
TEXHOJIOTUYECKOH U COLMaJIbHOW HaNpaBIEHHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, TNIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;
-TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHUIO U
caM000pa30BaHUIO HAa IPOTSKEHUH BCEH JKU3HU.

B 00/1acTH HEHHOCTH HAYYHOI'0 MO3HAHMA:
-0CO3HaHHUE LIEHHOCTH HayYHOHU JeATEIbHOCTH,
TOTOBHOCTB OCYILIECTBIISITh TIPOCKTHYIO U
HCCIIEI0BATENBCKYIO JEATEIbHOCTh MHUBU1Ya IbHO U B
rpymre.

OsiajeHne yHHBEPCAJIbLHBIMH Y4e¢OHBIMH
MO3HABATEJILHBIMH 1efiCTBUSIMU:

a) 6a30BbIe JOTMUECKUE JICHCTBUS:
-CaMOCTOSTEIBHO (POPMYITUPOBATH M aKTyaTH3UPOBATH
pobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK HITH
OCHOBAHUS JJISl CPAaBHEHUS, KJIacCU(UKAIIH U
0000MIeHMS;

-ONpeAeNaTh LeIH JesITeIbHOCTH, 33/1aBaTh TapaMeTphl
Y KPUTEPUHN UX JTOCTHIKCHUS;

-BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUNS B
paccMaTpUBaEMbIX SBIICHHSIX;

- YMEHHUE ONEPUPOBATH MOHATUAMU: PAllIOHAIBHASL
dbyHKIMSI, TOKa3aTeabHas QyHKIM, CTeTIeHHas QyHKIINS,
norapupmuyueckas QyHKIUs, TPHTOHOMETPHUECKUE
dbyHKIMH, 00paTHBIE (YHKIIMH, YMEHUE CTPOUTH rpaduKu
M3YyYEHHBIX (DYHKIIMA, UCIIOIB30BaTh IpauKu IpU
U3YUYEHHH MTPOIIECCOB M 3aBHCUMOCTEH, IPH PEIICHUN
3a7a4d U3 IPYTUX Y4eOHBIX IPEIMETOB U 3a]a4 U3
peabHOM JKU3HU; BhIpaKaTh (GOpMysiaMH 3aBUCUMOCTH
MEX/y BEIUYHMHAMU;

- YMEHUE peliaTh TEKCTOBbBIE 3a/1a4H PA3HBIX TUIIOB (B TOM
YHCIIe Ha MPOLIEHTHI, TOJM U YaCTH, Ha IBHKEHUE, padoTy,
CTOMMOCTB TOBapOB M YCIIYT, HAJIOTH, 3a/1a4H U3 001aCTH
yIIpaBJICHUS JIMYHBIMUA U CEMEHHBIME (prHAHCAMN);
COCTABJIATH BBIPAKEHHUS, yPAaBHCHHS, HCPABCHCTBA U HX
CHCTEMBI 10 YCIIOBHIO 33]]a4H, HCCIIEIOBATH TOIYYEHHOE
pelleHe U OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTAaTOB;
- YMEHHUE ONEePUPOBATH MOHITUSIMU: OMPEeIICHHE,
aKcHoMa, TeopeMa, Clie/ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYITHPOBKH; YMEHUE
(dbopMynupoBaTh 00paTHOE U MPOTHUBOIOIOKHOE
YTBEpKJIEHHE, IPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI,
UCMOJIb30BaTh METOJl MATEMaTHUECKOW MHAYKIINH;
MIPOBOJIUTH JTOKA3aTeIbHbBIC PACCYKICHHUS NTPU PEIICHUN
3ajiay, OL[EHUBATH JIOTHYECKYIO PaBUIIBHOCTh
paccyJIeHNH;

- YMEHUE ONEepUPOBATh MOHATUIMU: MHOXKECTBO,
MOJIMHOKECTBO, OTIEPAINU HaJl MHOXKECTBAMH; YMEHHE
UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH armapar Jjs
OTIHCAHUsI PeaTbHBIX MPOIIECCOB U SBJICHUN U MPH
peLlIeHUH 3aj1a4, B TOM YHCIIE U3 JPYTruX y4eOHBIX
MPEIMETOB;




-BHOCUTbh KOPPEKTHUBBI B I€STEIIBHOCTDh, OLICHUBAThH
COOTBETCTBHE PE3yJIbTATOB IIEJSIM, OLICHUBATh PUCKHU
MIOCJIE/ICTBU 1€ATEIBHOCTH;

-pa3BUBATh KPEATUBHOE MBILUJICHUE MPHU PEIICHUN
KU3HEHHBIX MPOOIIEM.

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:
-CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbBHOMY
MMOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1aY,
MIPUMEHEHHUIO Pa3JIMYHbIX METOJOB O3HAHUS;
-OBJIaJICHNE BUJIAMHU JICATEILHOCTH TI0 MOTYYEHUIO
HOBOT'O 3HaHMSI, €M0 UHTEPIIPETALINH, TPEOOPA30BAHUIO
Y IPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYALUSX, B
TOM YHCJIE [IPU CO3/IaHUU YUEOHBIX U COLUATBHBIX
MIPOEKTOB;

-(popMupOBaHUE HAYYHOTO TUIIA MBILUICHUS, BJIa/ICHUE
HAaYYHOU TEPMHUHOJOTUEHN, KIIFOUEBBIMU MMOHITUAMH U
METOJaMU;

-CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeNbHON JAESTENHPHOCTH U KU3HEHHBIX
CUTYaLUIX;

-BBISIBJISITH TPUYMHHO-CJICJICTBEHHBIEC CBSI3H U
aKTyaJIM3UpOBaTh 33/1auy, BbIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apTYMEHTHI JIJIsl JJOKA3aTeIbCTBA
CBOMX YTBEPXKJCHHI, 3aaBaTh NapaMeTPbl U KPUTEPUHU
perieHus,

-aHAJIM3UPOBATh MOJYYECHHBIE B X0JI€ PEIICHUS 3aa4H
pe3yIbTaThl, KPUTUUECKH OLICHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

-71aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh
MPUOOPETEHHBIN OMBIT;

-pa3pabaThIBaTh MJIAH PEUICHUS MPOOIEMBI C YIETOM
aHaJIM3a UMEIOIINXCS MaTepUaIbHBIX U
HEMAaTepUAIbHBIX PECYPCOB.

- YMEHUE ONEPUPOBATh MOHITUAMU: TOXKJIECTBO,
TOKJIECTBEHHOE ITPE0Opa3OBaHue, YPaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
paLKoOHaIIbHbIC, HPPALIMOHANIbHBIE, [I0KA3aTEIIbHBIE,
CTETIEHHbBIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMbl; YMEHHE pPelIaTh
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C TOMOIIIBIO
pa3IMYHBIX IPUEMOB; pelIaTh ypaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTPOM; IIPUMEHSTh yPaBHEHUS,
HEpPaBEHCTBA, X CUCTEMbI JJISl PEIIEHUS] MaTeMaTUYECKIX
3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTel HayKu U pealbHON
KHU3HH,

- YMEHHE CBOOOIHO ONEPUPOBATH MOHIATUAMU: TpaduK
byHKIMHM, 00paTHas PYHKIIHS, KOMIIO3UIUS (QYHKITHHA,
TUHEWHas QYHKIUS, KBapaTuyHast QyHKINS, CTCIICHHAS
(byHKLUS C LIeIbIM [T0Ka3aTelleM, TPUTOHOMETPUUYECKHE
¢GyHKIIMHM, 00paTHBIE TPUTOHOMETPUYECKUE PYHKITNH,
NoKasarenbHas U Jorapudmuueckas QyHKIUU; YMEHNE
CTPOUTH TpapUKH (PYHKIHII, BBITOIHATH IPe0Opa30BaHUs
rpadukoB QyHKIUIH;

- yMEHUE CBOOOHO ONEpUPOBATh MOHATUAMU: IBUKECHUE,
napajuIeNbHbINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo 100us,
moA00HbIe PUTYPHI; YMEHHUE PACIIO3HABATH PABHbBIE U

1o 100HbIE PUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
apXHUTEKType; YMEHHE UCIIOIb30BaTh T€OMETPUICCKHE
OTHOILIEHUSI, HAXOIUTh TEOMETPUUECKUE BETMUUHBI
(nymuHAa, yrou, Tomaas, 00beM) IIPH PEIIeHUH 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH;




B) pabota ¢ uHpopMaImei:

-BJIAJICTh HABBIKAMH TOJTy4CHUsI HH(OPMALIUU U3
HMCTOYHUKOB Pa3HbBIX TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISITh TIOUCK, aHAIH3, CHCTEMATH3AIIUIO U
HWHTEpIpeTaIuio nHHOpMaIuy Pa3IMIHbIX BUIOB U
(dhopM mpeIcTaBICHHUS,

-OLICHUBATh JOCTOBEPHOCTh, ISTUTUMHOCTh
nH(OpMAIINHU, €€ COOTBETCTBHE MTPABOBBIM M MOPAITLHO-
ATUYECKUM HOPMaM.

OBiajieHne YHUBEPCAJILHBIMH KOMMYHHKATUBHBIMH
JeHCTBUSIMU:

a) obuieHue:

-pa3BepHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

0) COBMECTHasl IeATEIIbHOCTb:

-IIOHUMATh M UCIIOJIb30BATh MIPEHMYIIIECTBA KOMaHIHON
Y UHAUBHUAYabHON paObOTHI.

OByajieHne YHUBEPCAJIBLHBIMHU PEryasiTHBHBIMH
JeHCTBUAMM:

a) caMOOpTaHU3aIHS:

-CaMOCTOSTEIFHO OCYIIECTBIISATH TO3HABATEIILHYIO
JeSITeNIbHOCTb, BBISIBISTH MPOOIEMBI, CTABUTH U
(dbopMyIpoBaTh COOCTBEHHEIC 3a/1a49U B
00pa30BaTeNbHOMN EATENBHOCTH U KU3HEHHBIX
CUTYaITUsX;

-pacIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE
JIUYHBIX MTPEAMOYTCHUN.

0) CAMOKOHTPOJIb:

-YMETh OIIEHUBATh PUCKU M CBOSBPEMEHHO MIPUHUMATh
pEIICHHUs M0 UX CHIKEHHUIO.

T') IPUHATHE ce0s U APYTUX JIOJICH:

-IIpUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U
JIOCTOMHCTBA;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JPYTOTO YeJIOBEKA.

- YMEHUE HaXOJUTh BEPOATHOCTH COOBITHIA C
UCTIOJIb30BaHUEM I'Ppa)UIECKUX METOJIOB; IPUMEHSTH JUIS
peeHus 3a1a4 GopMyJIbl CIIOKEHHSI U YMHOKEHHUS
BEPOSTHOCTEH, (POPMYILY TIOIHOM BEPOATHOCTH, (HhOpMYITy
bepnymu, koMmOnHaTopHble (akThl U HOPMYJIBI;
OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITUI; yMEHHE
OIEpUPOBATH NOHATUAMMU: CllydaiiHasi BEJIMYMHa,
pacripeielieHiue BEpOSTHOCTEH, MaTeMaTHIECKOe
O’KUJIaHUEe, TUCIIEPCUS U CTaHAapPTHOE OTKJIOHEHUE
CIIy4aifHOW BENMYMHBI, QYHKIUU pacpeeTICHUs U
IUIOTHOCTHU PAaBHOMEPHOTI'0, I0KA3aTEJILHOTO U
HOPMAaJILHOTO PAaCHpeIeNICHHIT; yMEHUE UCIIOIb30BATh
CBOWCTBA U3YUYEHHBIX paclpeaeaeHuit A pelieHus
3aj71a4; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIINX YHCET,
METO/bI BBIOOPOYHBIX UCCIIEIOBaHUN; yMEHUE TPUBOJUTH
MPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMEHHUE MOJICTIMPOBATh PEabHbIC CUTYAIH Ha SI3bIKE
MaTEeMaTHKH; COCTABIISITh BRIPAKCHUS, YPABHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3a/1auH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C HCITOJIb30BAaHHEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYYESHHBIN
pe3yJbTaT; COCTABISATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETHPOBATH NOTYUECHHBIN pe3yNbTaT; peliaTh
MIPUKJIAIHBIC 33]]a9¥ CPEJICTBAMH MaTeMaTHIECKOTO
aHaJKM3a, B TOM YHCJIE COLUANTbHO-3KOHOMUYECKOT0 U
(bU3UIECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOIXOISIINI METO ISl peILICHUS
3a]1auu; TOHMMaHNE 3HAYUMOCTH MaTeMAaTUKN B M3y4CHUN
MPUPOHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUIA;
YMEHHUE pacTiO3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHKH
B UCKYCCTBE, YMEHUE NPUBOIUTH TPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTHYeCKOM HayKH.




OK 02 HUcnonp30BaTh
COBPEMEHHBIE CPEACTBA MTOUCKA,
aHaIM3a U UHTEPIPETALNH
uHpOpMaLUU 1
HH(pOPMAITMOHHBIC TEXHOJIOTHH
JUUIS BBIIIOJTHCHUS 337124
npo¢eCCHOHATBHON
JEeITEILHOCTH.

B o0J1acTH rpaskaaHCcKOro BOCIIUTAHUSA:

-YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKUUAMU U
Ha3HAYEHUEM.

B o0s1acT 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
-0CO3HAHME JIMYHOI'O BKJIaJa B IOCTPOEHUE
YCTOWYHBOTO OyIYIIETro.

B o06s1acTu TPyA0BOTO BOCIUTAHMS:

-TOTOBHOCTb K aKTUBHOM J€STEbHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAITPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
-MHTEPEC K pa3Nu4HbIM cepaM mpodhecCuoHaTbLHOM
JesITeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynayuieit mpodeccun U peaaTn3oBbIBaTh COOCTBEHHbBIE
YKU3HECHHBIC TIJIaHBI,

-TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU.
OgiaieHHe YHMBEPCAJIBLHBIMU Y4eOHbIMH
NO3HABATEJIbHBIMU J1eHCTBUAMM:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUA:

-BJIaJICTh HABBIKAMU Y4€OHO-HCCIIEIOBATENLCKON 1
MIPOEKTHOM ESITeIIbHOCTH, HABBIKAMH Pa3pelieHus
npobiem;

-CIIOCOOHOCTh Y TOTOBHOCTB K CAMOCTOSITEIbBHOMY
MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]1aY,
MIPUMEHEHHUIO PA3JIMYHBIX METOOB TIO3HAHUS;
-OBJIaJICHUE BUJIaMU JIEATEILHOCTH 110 MOTYYEHUIO
HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALNU, IPEOOPA30BAHUIO
Y IPUMEHEHUIO B Pa3IMYHBIX YU4EOHBIX CUTYaIIUAX, B
TOM YHCJIE TIPH CO3JJaHUHU YUEOHBIX U COIUATBHBIX
MIPOEKTOB;

-opMHpOBaHNE HAYYHOTO THIIA MBIIICHUS, BIaICHHE
Hay4HOU TEPMUHOJIOTHEH, KIIOUYEBBIMU OHATUSIMU U
METOJIaMHU.

- YMEHHE MOJICTUPOBATh PEaJIbHbIE CUTYallUU Ha SI3bIKE
MAaTCMaTUKH,; COCTABJIATH BBIPAKCHHA, YPABHCHUA,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33/1a4H,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAaHHEM
anmapara anreOpbl, HHTEPIPETUPOBATDH MTOTY4YE€HHBIH
pe3yJbTaT; CTPOUTh MAaTEMaTHYECKHE MOJICNIN C TIOMOIIBIO
reOMETPUYECKUX MOHATUH U BEIMYHH, PELIaTh CBSI3aHHbIC
C HUMH TPAaKTUYECKUE 33/1a4H; COCTABIIATh
BEPOATHOCTHYIO MOJIeTTb 1 HHTEPIPETUPOBATH
MOJYYECHHBIN pE3yJIbTaT; pEIIaTh NPUKIAAHbIE 3a1a41
CpeICTBAMHU MaTEeMAaTUYECKOTO aHan3a, B TOM YHCIIe
COLIMAIBHO-9KOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;
-BJIaJICHHE METO/IaMHU JI0Ka3aTeNbCTB, AITOPUTMAMU
peleHus 3a1a49; yMeHue (GopMyaupoBaTh ONpeIeIeHHS,
aKCHOMBI ¥ TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
JTOKa3aTeIbHBIC PACCY)KICHHS B XOZ€ PEIICHHS 3a/1ay;

- YMEHHE pelIaTh TEKCTOBBIC 33]]a4l Pa3HBIX THIIOB (B TOM
YHCJI€ HA MPOIIEHTHI, JOJIM U YacTH, Ha IBIKEHUE, paboTy,
CTOMMOCTB TOBApOB H YCIYT, HAJIIOTH, 33/1a4H U3 001aCTH
yIpaBlIeHUs JINYHBIMU U CEMEUHBIMH (PHHAHCAMU);
COCTAaBJIATH BBIPAXKCHUSA, YPABHCHU A, HCPABCHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]1a4H, UCCIIEJOBATh MOTYYEHHOE
pelIeHre U OIEHUBATH MPABAONOJO0OHOCTh PE3YIbTATOB;

- YMEHHE ONEPUPOBATh MOHATHSAMU: OIpe/IeTICHHE,
aKcHoMa, TeopeMa, CJIe/ICTBHE, CBOMCTBO, IPU3HAK,
JI0KA3aTeNbCTBO, PABHOCHIIbHBIE (POPMYITHUPOBKH; YMEHHE
dbopMyIupOBaTh OOPATHOE U MTPOTHBOIIOIOKHOE
YTBEPKACHHE, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
HCIIOJIb30BaTh METO/I MATEMATUYECKON MHTYKIINH;
MIPOBOANTD JOKA3aTENbHbBIE PACCYKACHUS MPU PEIICHUH
3aj1a4, OI[CHUBATH JIOTHYECKYIO MPABHIILHOCTh
pacCyKJICHUH.




OK 05 Ocy1ecTBisiTh YCTHYIO
Y MIMCbMEHHYI0 KOMMYHHKAIIUIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJILHBIMH JAelCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

-CaMOCTOSATEIHHO (DOPMYITHPOBATH M AKTYAITU3UPOBATH
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE.
OBi1ajleHne YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH
JeHCTBUSIMU:

a) obmeHue:

-pa3BepHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C
WCIIOJI30BAHUEM SI3BIKOBBIX CPEJICTB.

OBiajeHne YHMBEPCAJIBLHBIMU PeryaisiTHBHBIMH
AefCTBUAMU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

-IIPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U
JOCTOMHCTBA;

-pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C MTO3UITUU
JPYroro 4eaoBeKa.

- YMEHHE MOJICIIMPOBATh PEaJIbHBIE CUTYallUU Ha SI3bIKE
MAaTCMaTUKH,; COCTABJIATH BBIPAKCHHA, YPABHCHUA,
HEPAaBEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAaHHEM
anmapara anreOpbl, HHTEPIPETUPOBATDH MTOTY4YE€HHBIH
PE3yIIbTaT; COCTABIATH BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUCHHBIN pPe3ybTaT; peiaTh
MPUKIIAAHBIC 3ala4i CPEACTBAMU MAaTEMATUYICCKOT'O
aHasM3a, B TOM YHCII€ COLIMaTbHO-9KOHOMUYECKOTO U
(bU3UYECKOTO XapaKTepa;

-BJIaJICHHE METO/IaMHU JI0Ka3aTeNbCTB, AITOPUTMAMU
peleHus 3a1a49; yMeHue (GopMyaupoBaTh OnpeaeIeHHs,
aKCHOMBI ¥ TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
JIOKa3aTeIbHBIC PACCY)KICHHS B XOZ€ PEIICHHS 3a/1ay;

- YMEHHE ONEPUPOBATH MOHATUSAMU: OIpe/IeTICHHE,
aKcHoMa, TeOpeMa, CIIe/ICTBUE, CBOICTBO, IPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE (JOPMYIHUPOBKH; YMEHHE
dbopmyIupoBaTh OOPATHOE U MPOTUBOIOIOKHOE
YTBEPXKIAECHUE, IPUBOIUTH IIPUMEPEI U KOHTPIIPUMEDBEI,
MCIIOJIb30BaTh METOJ] MATEeMaTUYECKOW MHIYKIINH;
MPOBOJUTE TOKA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUN
3a/1a4, OIICHUBATh JIOTUYECKYIO MMPaBUIHHOCTh
pacCy X IEHHUII.

OK 09 ITonp30BaThCs
npodeccroHanbHOM
JTOKYMEHTalMen Ha
rOCy/IapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

B 00J1acTH rpa:kIaHCKOro BOCIIMTAHUS:

-yMEHHE B3aUMOJICHCTBOBATh C COL[MAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMHA U
Ha3HAYEHUEM.

B o0s1acT¥ MaTpMOTH4YECKOr0 BOCIIUTAHMS:
-0CO3HaHHUE JIMYHOTO BKJIAJA B IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro.

B o0/1acTH TPY10BOr0 BOCIIMTAHUS:

-MHTEpEC K pa3InyHbIM cepam mpodeccnoHantbHOM
NesITeIbHOCTH, YMEHHE COBEPIAaTh OCO3HAHHBIN BBHIOOP
Oynymiei mpodecCuu U peain30BbIBATH COOCTBEHHBIC

-BJIaJICHUE METO/IaMHU JI0Ka3aTeNbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue (popMyaupoBaTh OnpeaeaeHus,
aKCUOMBI 1 TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JI0Ka3aTeIbHbIC PACCYKICHUS B XOJI€ PELLICHUS 3a/iay;




YKU3HEHHBIE IIJIaHbL;
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.
OgiaieHUe YHHBEPCAJIbHBIMYU Y4eOHBIMU
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:
-CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbBHOMY
MMOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1aY,
MIPUMEHEHUIO PA3TUYHBIX METOJI0OB TIO3HAHMUS,
-OBJIa/ICHHE BUJAMH JIEATEIbHOCTH 110 OJYyYEHHUIO
HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALNU, TPEOOPA3OBAHUIO
Y IPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYALUSX, B
TOM YHCJIE [IPU CO3/IaHUU YUEOHBIX U COLUATBHBIX
MIPOEKTOB;

-(popMupOBaHUE HAYYHOTO TUIIA MBILUICHUS, BJIa/ICHUE
HAaYYHOU TEPMHUHOJOTUEHN, KIIFOUEBBIMU MMOHITUAMH U
METOJIaMU;

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
AefCTBUSMU:

a) ob1eHue:

-pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C
WCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

- YMEHHE MOJEINPOBATh PEalbHbIE CUTYalluU Ha SI3bIKE
MAaTCMaTUKH,; COCTABJIATH BBIPAKCHHA, YPABHCHUA,
HEPaBEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4H,
HCCIIEN0BATh IIOCTPOCHHBIE MOJECIIN C UCIIOJIB30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATDH MTOTY4YE€HHBIH
pe3yJIbTaT; CTPOUTh MATEMATUYECKUE MOJEIHU C TTOMOUIBIO
r€OMETPUYECKUX MTOHATUN U BEJIUYHH, pEelIaTh CBA3aHHBIC
C HUMH IIPAKTHYECKUE 3aa4M; COCTABIISIThH
BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH
MOJYYECHHBIN pE3yJIbTaT; pEIIaTh NPUKIAAHbIE 3a1a41
CcpeacTBaMU MaTEMaTUYECKOro aHalln3a, B TOM YUCIIE
COLIMAIBHO-9KOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;
- YMEHHE ONEPUPOBATH MMOHATUSIMU: OIIPEICICHHE,
aKCHOMa, TEOpEMa, CJIEACTBUE, CBOMCTBO, IPU3HAK,
JI0KA3aTeNbCTBO, PABHOCHIIbHBIE (JOPMYITUPOBKH; YMEHHE
(dopmynHupoBaTh 00paTHOE U MIPOTHUBOIOIOKHOE
YTBEPKJI€HHE, IPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
HUCII0JIb30BaTh METO/ MaT! eMaTHIeCKOMN HHIAYKIWH,
MIPOBOIUTE JOKA3aTEJIbHbIE PACCYKACHUS IPU PELLICHUN
3a/71a4, OLIEHUBATH JIOTUYECKYIO TPABUIIBHOCTh
paccyxIeHHUI.

[IK 1.1 OnenuBarb
COOTBETCTBUE METOAUKH
3a/1ayaM aHajau3a Mo Auana3zoHy
W3MEPAEMBIX 3HAYECHUIN 1
TOYHOCTH.

OsiajeHne YHHBEPCAJIBLHBIMH Y4e¢OHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUAIMM:

a) 6a30BbIe JJOTMUECKUE JICHCTBUS:

-CaMOCTOATENBHO (POPMYIHPOBATh U AKTYaJIU3UPOBATh
pobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHUS JJIsl CPAaBHEHUS, KJIacCU(UKAIIH U
0000IIeHHS;

-OIIPENENATh LIETU AEATENbHOCTH, 3a/1aBaTh TapaMeTPhl
U KPUTEPUU UX JOCTUKECHUS,

- YMEHHUE ONIEPUPOBATh NOHATHUSAMU: PALMOHAIILHAS
GyHKIMS, TOKa3aTenbHas QYHKIM, CTeneHHas QYHKIIMS,
norapupmuyueckas QyHKIUs, TPUTOHOMETPHUECKUE
¢byHKIMM, 00paTHbIE (QYHKIIUU; YMEHUE CTPOUTH rpapuKu
U3YyYEHHBIX (QYHKIMHA, UCIIOIB30BaTh IpauKu pU
M3YYE€HUHU MTPOLIECCOB U 3aBUCUMOCTEH, NPU peLIeHUH
3aj71a4u U3 IPYrUx y4eOHBIX MTPEIMETOB U 3a]1a4 U3
peanbHOU KHU3HU;
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-BHOCHTH KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATh
COOTBETCTBHE PE3YyIbTATOB LIEJSIM, OLIEHUBATH PUCKH
MOCJICICTBUH JESITEITbHOCTH.

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

-OBJIaJICHHUE BUJAMU JCATEIBHOCTH 1O TIOJTYYCHUIO
HOBOT'O 3HaHMS, €T0 UHTEPIPETALIH, IPE0OPa30BaHUIO
Y TIPUMECHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIIHSX, B
TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX U COIIMATIBHBIX
MIPOEKTOB;

-BBISBIISATH TPHYUHHO-CJICICTBEHHBIC CBS3H H
aKTyaJIM3UpPOBATh 3a71a4uy, BBIBUTaTh TUIIOTE3Y €€
peleHwsI, HaXOAUTh aPTYMEHTBI JJIS IOKa3aTeNIbCTBA
CBOUX YTBEP)KIICHH, 33]1aBaTh TIapaMeTPbl K KPUTCPUHU
peleHus;

-aHAIM3UPOBATH TIOJYYCHHBIC B XOJIC PEIICHUS 3a1a49H
PE3YJIbTAThI, KPUTUIECCKH OICHUBATH MX
JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

-J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh
MPUOOPETEHHBIN OMBIT;

-pa3pabaTbIBaTh IUTAH PEUICHUS IPOOIEMBI C y4ETOM
aHaJlM3a UMEIOIUXCSI MaTePHATIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB.

B) paboTta ¢ uHpopmarueii:

-BJIAJICTh HABBIKAMH TOJTy4eHUsI HHPOPMAITUHU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITETTLHO
OCYIIECTBIISITH MOUCK, aHAIIN3, CHCTEMATH3AINI0 1
WHTEPIPETANIO HHPOPMAIIMH Pa3IHYHbIX BUIOB U
dhopm mpecTaBIeHNUs,

-OIICHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTb
nH(OpPMAIINH, €€ COOTBETCTBUE MTPABOBBIM U MOPAJILHO-
ATUYECKUM HOPMaM.

- YMEHHUE pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YHCIIe Ha MPOLIEHTHI, TOJM U YaCTH, Ha IBUXKEHHUE, padoTy,
CTOMMOCTb TOBapOB U yCIIYyT, HAJIOTH, 33/1a4M U3 001acTH
yIIpaBJICHUS IUYHBIMU U CEMEHHBIME (prHAHCAMN);
COCTaBJIATh BBIPAKEHUsI, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBUIO 33J]a4M, UCCIIE0BATh [10JIy4YEHHOE
pelLleHre U OLEHUBATh NPaBAONOJ00HOCTh PE3yIbTAaTOB;
- YMEHHUE ONEPUPOBATH MOHIATUAMU: CPEIHEE
apumeTnyecKoe, Meiana, HanboJbllee U HauMEHbIIIee
3HAYEHUs1, pa3Max, AUCIEPCHs, CTAHIAPTHOE OTKIOHEHHUE
YHCIOBOT0 HAOOPa; yMEHUE U3BJIEKATb,
MHTEPIPETHPOBATH UHPOPMAIUIO, PEICTABICHHYIO B
TabJIMUIax, Ha IarpaMMax, rpaukax, OTpakarollyro
CBOICTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUI; MPEJICTABIISTh
MHGOPMALIHIO C TIOMOLIBIO TaOIUI] U AUArPaMM;
MCCIIEIOBATh CTATUCTUYECKUE TAHHBIE, B TOM YHCIIE C
IPUMEHEHHEM IpapUUECKUX METOI0B U AIEKTPOHHBIX
CPEJICTB;

- YMEHHUE ONePUPOBATH MOHITUAMH: OIpEeIICHHE,
aKcHoMa, TeopeMa, Clie/ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC (POPMYITHUPOBKH; YMEHUE
(dbopMynupoBaTh 00paTHOE U MPOTHUBOIOIOKHOE
YTBEP)KJIEHHE, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI,
UCMOJIb30BaTh METOJl MATEMaTHUECKOW MHAYKIINH;
MIPOBOJIUTH JTOKA3aTeIbHbBIC PACCYKICHHUS NTPU PEIICHUN
3ajiay, OL[EHUBATH JIOTHYECKYIO PaBUIIBHOCTh
paccyJIeHNH;

- YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: TpapuK
¢byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKIIHH,
JTUHeWHas QYHKIUS, KBaJpaTuyHas QyHKINS, CTeIICHHAs
(GYHKIHUS C IETBIM ITOKa3aTelleM, TPUTOHOMETPHUYECKHE
¢byHK1MH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIHH,
nokasaresibHas U Jorapudmuyeckas QyHKIUU; yMEHUE
CTPOUTH TpapUKH (PYHKIHIH, BBITOIHATH IPEOOpa30BaHUS

rpadukoB QyHKIHI.
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I1K 1.2 Beibupats
ONITUMAIILHBIC METO/IbI aHAIIN3A.

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
MO3HABATEJIbLHBLIMH JeHCTBHIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

-OMPEIeIATh [IeTU ICATeIHbHOCTH, 33/1aBaTh MapaMeTphl
Y KPUTEPHUU UX TIOCTHKCHUS;

-BBISBIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B
paccMaTpUBaeMBbIX SIBJICHUSX;

-BHOCUTbH KOPPEKTHUBHI B ICATEIHHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEIISIM, OLICHUBATh PUCKU
IMOCJICICTBUHN ICATCILHOCTH.

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

-BBISBIISATH TPHYNHHO-CJICICTBEHHBIC CBS3U H
aKTyallu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHNs, HAaXOAUTh apTyMEHTHI JIJIS JIOKa3aTelIbCTBA
CBOMX yTBEP)KJICHUH, 3a7aBaTh apaMeTpbl U KPUTEPUU
pelIeHus;

-aHaJM3UPOBATH MOJIYYCHHBIE B X0JI¢ PELICHUS 331a4u
Pe3YJIbTaThl, KPUTUIECCKH OI[CHUBATH MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

-J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBAThH
MPHUOOPETEHHBIN OTIBIT.

- YMEHHUE MOJEIUPOBATh PealbHbIe CUTYAL[MH HA SI3bIKE
MaTEeMaTHKH; COCTABIISTh BHIPAKCHUS, YPABHEHUS,
HEPaBEHCTBA U MX CHCTEMBI I10 YCIOBUIO 3a/auH,
UCCJIE0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BaHUEM
anmnapara aareopbl, HHTEpIPETUPOBATh OJYYEHHBIH
pe3yJIbTaT; CTPOUTh MATEMaTUUYECKHE MOJIETH C IOMOILBIO
reOMETPUUECKUX MTOHATUI U BEIMYMH, PELIATh CBS3aHHbIC
C HUMH TPAaKTUYECKUE 33/1a4H; COCTABIIATh
BEPOSTHOCTHYIO MOJZIESIb U HHTEPIPETUPOBATh
MOJTYYECHHBINH PE3yNbTaT; pelIaTh MPUKIIaTHbIC 33/1a4H
CpeACTBaMU MaTeMaTHYECKOro aHallu3a, B TOM YHCIIe
COLIMAIBHO-9KOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;
- YMEHHE CBOOOHO ONEPUPOBATh MOHATUIAMU: TpaPuK
¢bynkunu, odpatHas QyHKIHS, KOMITO3UIHS (DYHKITHIA,
JIUHeWHas QyHKIUs, KBaJpaTu4Has GyHKLHUsA, CTEIICHHAs
(YHKIHUS C LIETBIM ITOKa3aTelleM, TPUTOHOMETPHYECKHE
byHKIMHM, 00paTHBIE TPUTOHOMETPUYECKUE PYHKITNH,
NoKasarenbHas U jJorapudmuueckas QyHKIUU; yMEHNE
CTpOUTH TpapuKu (PYHKIHHI, BHITOIHATH IpeoOpa3oBaHuUs

rpaduKoB (yHKIHIA.

[IK 2.3 IIpoBoauTh
METPOJIOTHYECKYIO 00paboTKy
pe3yabTaTOB aHAINU30B.

B o6.1acT TPy10BOIr0 BOCIMTAHUS:

-TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH
TEXHOJIOTMYECKOW U COLMAIbHON HAITPABJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHAThH TaKyIO AEATEIbHOCTD.

B 00.1acTH HEHHOCTH HAYYHOTO O3HAHMSA:
-OCO3HaHHE [IEHHOCTH HAYYHOU JEATEIbHOCTH,
TOTOBHOCTB OCYILECTBJISATh IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B
CpYIIIE.

- YMEHHE MOJENNPOBATh PEAIbHbIE CUTYallu! Ha SI3BIKE
MaTE€MAaTHUKU; COCTABIIATH BBIPAKECHUS, YPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIIN C UCIIOJIB30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MMOTYYEHHBII
pe3ynbTaT; COCTABIIATh BEPOATHOCTHYIO MOJEIIb U
WHTEPIPETUPOBATH MMOITYYEHHBIN pe3yabTaT; PelaTh
IIPUKJIAHBIC 3a1a4U CPEACTBAMU MAaTEMAaTUYECKOTO
aHaJIn3a, B TOM YHUCJIE COLMATIbHO-)KOHOMHYECKOTO U
(bU3MUECKOro Xxapakrepa;
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OBJaeHue YHUBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMH JIeHCTBUSIMH:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
-CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIILHOMY
MTOMCKY METOJIOB PEIICHUS TPAKTUYECKHUX 3a/1a4,
MPUMEHEHHIO PA3JIUMYHBIX METOJIOB TIO3HAHHS,
-OBJIaJICHNE BUJIAMHU JICATEILHOCTH TI0 MTOTYyIEHUIO
HOBOTO 3HAHMSI, €0 UHTEPIIPETALNH, TTPEOOPA3OBAHUIO
Y IPUMEHEHUIO B Pa3IMYHBIX y4EOHBIX CUTYaLIUAX, B
TOM YHCJIC MIPU CO3JIaHUU YICOHBIX U COMUATBHBIX
MIPOCKTOB;

-popMuUpOBaHUE HAYYHOTO TUIIA MBIIUICHUS, BJIaICHUE
HAyYHOM TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMH U
METO/IaMH.

OBiajeHne YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH
JeHCTBUSIMM:

a) obmieHue:

-pa3BepHYTO ¥ JIOTUIHO U3JIaraTh CBOIO TOUYKY 3PEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

-IIOHUMATh M UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHIHOU
Y UHAUBHUYaJIbHOM pabOTHI.

OBiaeHne YHMBEPCAJIBLHBIMHU PeryaisiTHBHBIMH
JeHCTBUSIMM:

0) CAMOKOHTPOJIb:

-yYMETh OIIEHUBATh PHUCKU U CBOEBPEMECHHO TIPUHUMATH
pEIIeHNUs M0 UX CHIKEHUIO;

- YMEHHUE OIIEepUPOBATh MOHATUAMU: PALlUOHAJIbHAS
¢byHKLWMs, TOKa3aTenbHas QYHKIUS, CTENIeHHas: (GyHKLU,
norapupmuueckas QyHKLUs, TPUTOHOMETPHUECKHUE
¢bynkunu, oopaTHble QYHKIMH; YMEHUE CTPOUTH rpaduKu
U3yYEHHBIX (DYHKIIMH, UCII0JIb30BaTh IpaduKu IpU
M3YyYEHHUH MIPOIECCOB M 3aBUCUMOCTEH, IPU PEUICHUN
3ajJja4y U3 IpYrux y4eOHbIX IIPEIMETOB U 3a/a4 U3
peanbHOM JKU3HU; BRIpaXKaTh (popMyIaMH 3aBUCUMOCTH
MEXy BEIMYMHAMU;

- YMEHHUE pelIaTh TEKCTOBBIC 33/1a4H PA3HBIX THUIIOB;
COCTaBJIATh BBIPAKEHUsSI, ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]]a4H, HCCIIEIOBATH TOIYYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00OHOCTh Pe3yIbTaToB;
- YMEHHUE ONEPUPOBATH MOHITUAMU: CPETHEE
apumeTnyecKoe, Meiana, HanboJbllee U HauMEHbIIIee
3HAYEHUs, pa3Max, AUCIEPCHs, CTAHIAPTHOE OTKIOHEHHUE
YHCIOBOr0 HAOOPa; yMEHUE U3BJIEKATH,
MHTEPIPETHPOBATH MHPOPMAITUIO; TIPEACTABIATH
WH(OPMAIIHIO C TOMOIIBIO TAOJIHI] U TArPAMM;
UCCIIe/I0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHCIIE C
PUMEHEHHEM TPaQHIECKUX METOIOB U AJIEKTPOHHBIX
CPE/CTB;

- YMEHHUE ONepUPOBATh MOHITHIMHU: TOXKIECTBO,
TOKJECTBEHHOE MpeoOpazoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHIA U HEPABEHCTB,
PaBHOCHIJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPAIlIOHAILHBIC, TIOKA3aTEbHBIE,
CTETIEHHbIE, Torapu(pMUIECKUe, TPUTOHOMETPUUYECKHE
ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI;; peIIaTh YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSATh
yYpaBHEHHSI, HEPAaBEHCTBA, X CHCTEMBI JIJISI PEIICHUS
MaTeMaTHUYeCKUX 3aJa4 ¥ 3a/1a4 U3 Pa3IM4HbIX obnacTen
HayKU U PEAIbHON KU3HH.
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I1K 3.3 AnanusupoBarb
MIPOU3BOJICTBEHHYIO
NesITeNIbHOCTh TAb0paTopuu u
OLICHMBATh SKOHOMUYECKYIO
3¢ (HEeKTHBHOCTH PAOOTEHI.

B o0J1acTH rpaskaaHCcKOro BOCIIUTAHUSA:

-YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKUUAMU U
Ha3HAYCHHUEM.

B o0Js1acTH 1yXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHMS
-0CO3HAHME JIMYHOTO BKJIJ|a B TOCTPOCHHUE
YCTOWYHBOTO OyIYIIETro.

B o0.1acTH TPYy10BOIr0 BOCIMTAHUS:

-TOTOBHOCTb K aKTUBHOU J€ATEIbHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAITPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOATEIILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;
-MHTEPEC K pa3Nu4HbIM cepaM mpodhecCuoHaTbLHOM
JeSATEIILHOCTH, YMEHHUE COBEPIIAaTh OCO3HAHHBIN BHIOOD
Oynayuieit nmpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TIJIAHBI.

OsgiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMU I€HCTBUAMM:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

-CaMOCTOATENBHO (HOPMYIHPOBATh U AKTYaIU3HUPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
-yCTaHaBIIUBAaTh CYILIECTBEHHBIN MPU3HAK WUIIH
OCHOBaHUS JJIS CPAaBHEHMSI, KIacCU(PUKAIIIU 1
0000IIECHMS;

-OTPEEIISTh 1EJIN IeATeTbHOCTH, 3a/1aBaTh TapaMeTpPhl
U KPUTEPUU UX JTIOCTUKEHUS;

-BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B
paccMaTpuBaEMBbIX SIBJICHUSX;

-BHOCHUTH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LEISM, OLICHUBATh PUCKU
MOCJIE/ICTBUU NCATCIBHOCTH;

-pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
KU3HEHHBIX TIPOOIIEM.

- YMEHHE pelIaTh TEKCTOBbIE 33]Ja4l Pa3HbIX THIOB (B TOM
YrCIie Ha MPOIICHTHI, TOJU ¥ YaCTH, Ha ABW)KCHUE, padoTy,
CTOUMOCTH TOBApPOB U YCIIyT, HAJIOTH, 3a7]a4i U3 00JacTH
yIpaBlIeHUS JINYHBIMUA U CEMEUHBIMU (PMHAHCAMH);
COCTAaBJISITh BBIPAJKEHUSI, yPABHEHU S, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIIOBHIO 33]1a4H, UCCIIEOBATh IIOJIy4YEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- YMEHUE ONEPUPOBATH MOHATUSIMU: CPEIHEE
apumernyeckoe, MeaHa, HauOOIbIlIee U HAUMEHbIIIEee
3HAYEHUs, pa3Max, JUCIEPCUsl, CTAHAAPTHOE OTKIOHEHUE
YHICIOBOT0 Ha0Opa; yMEHUE U3BIIEKATb,
WHTEPIPETHUPOBATH HHPOPMAIIHIO, IPEJCTABICHHYIO B
Tabyuiax, Ha AuarpaMMmax, rpagukax, OTpaxxaroIlyro
CBOICTBA PEaJIbHBIX IPOLIECCOB U SBJICHUM; MPEICTABISATh
MH(OPMALIKIO C TOMOIIBIO TAOIHI] U JUArpamm;
HCCIIEIOBATh CTATUCTUYECKUE JIAaHHBIEC, B TOM YHCIIE C
MPUMEHEHUEM I'paUUeCKUX METOJI0B U SJEKTPOHHBIX
CPENCTB.
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2 CTPYKTYPA U COAEPKXAHUE YYEBHOI'O ITIPEIMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

B T.4. [0 ceMecTpam
. O0beMm B
Bup yueOHoii padoThl
Tacax 1 cem. 2 cem.
O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl 174 68 106
JAUCHHIITHHBI
B T.4.
OcHoBHoOE coiepKaHue 156 68 88
BT. 4.:
TEOpETUIECKOe 00ydeHne 70 30 40
IPAKTUYECKHUE 3aHSTUS 84 38 46
IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE
coaep:xaHue (coaepkaHue MPUKJIATHOTO 20 12 8
MOJYJISA)
BT. 4.:
TEOPETUUECKOe 00yUueHue - - -
MPaKTUYECKHUE 3aHATUSA 18 10
KoHncysprarmu 2 )
CamocrosiTeibHas paboTa 14 ) 14
NuanBuayaibHbId NPOEKT (IPU HATHYHHN) - i i
IIpomeskyTOoUHasI aTTECTALUS O - 4
cemecTpam [ cemecmp - 4
ougpepenyuposannvlil 3auem, 2 cemecmp-
9K3AMEH

15



2.2 TemaTH4ecKuii NJIaH U coJlepaKaHUe YU4eOHOr0 npeaMeTa MaTemarnka

HaumeHoBaHue pa3iesioB U TeM ypoka /
Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHYHMH)

O0BeM
4acoB

BueayauropHas
CaMOCTOATE/IbHAS
pabora / 00bem
4acoB

d®opmupyemblie
KOMIIeTeHIIH U

=1 Ne ypoka

2

5

6

OcHOBHOeE coepxkaHue Y4eOHOIro MaTepHuaJia

1 cemecTp

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A.

Pa3nen 1. MHokecTBO aeiicTBUTENbHBIX Ynce. HaTypajbHble u nesble yucia .
MHuorowienbl. PaninonajibHble ypaBHeHHsI U HepaBeHCTBA. CucTeMbl JIUHEHHBIX
YPABHEHHIA.

12

Conepxanue paszjaena: Panmonanbasie yncia. OOBIKHOBEHHBIE U ACCATUYHbBIC APOOH,
MPOLIEHTHI, OECKOHEUHbIE Iepuoandeckue apodu. [Ipumenenue npoOeit 1 MPOLEHTOB AJs
peLIeHHS TPUKIAIHBIX 3a/1a4. [lelicTBUTENbHbIC Yncia. PalimoHanbHbIe U HppalMOHaIbHbIE
yncna. ApudmMeTndeckue onepainu ¢ AeUCTBUTEIbHBIMU YucIaMi. MOayNb IeHCTBUTENBHOTO
yucia u ero cBorcrea. Hatypanbabie u niensie yncia. [[pumenenrne npu3HakoB J1eITMMOCTH
uensix yucesn, HOJ[ u HOK, octaTkoB no moaymto, anropurma EBkiauaa 1 peiieHus 3aaad B
1ebix yrciiax. OCHOBHBIE METOIbI PEIICHUS IEIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUM U
HEpaBEHCTB. Perienue cucrem JIMHENHBIX ypaBHEHU. MaTpula cucTemMpl JIMHERHBIX
ypaBHeHUH. OnpeenuTenb MaTPHIIbI 2X2, €r0 TeOMETPUIECKUN CMBICI U CBOWCTBA,
BBIYMCIICHHUE €T0 3HAYEHUS; IPUMEHEHUE ONPENCIIUTEIS Il PELICHUS! CUCTEMbI JIMHEMHBIX
ypaBHEHUH. Pelienne npukiIaIHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YPAaBHEHUN.
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IEP:KAHME: PENICHNE TPO(HECCHOHATBFHBIX 3a71a4 C
MpUMEHEHHUEM Ipo0ei U IPOLICHTOB; CHCTEMBI JTMHEHHBIX YpaBHEHUH B TPO(ECCHOHATIBHBIX
3a7a4ax.

OK 01
OK 02
OK 05
I[IK 1.2
K 2.3
[IK 3.3

L[CJ'IB " 3aJ1a491 MAaTCMAaTUKH ITPU OCBOCHHUHU CIICTIUAJIbHOCTHU. Yucna ¥ BEIUUCICHUS.

I[1/p Nel Ilpumenenue npo6eil v MPOLIEHTOB NP PelIeHUH NMPOPEeCCHOHANBHBIX 3a/1a4.

OCHOBHBIE METOJIbl PELIEHHUs LENbIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

I[1/p No2 Pemienue panmoHanbHbIX ypaBHEHUIN 1 HEPABEHCTB.

CucreMbl TMHENHBIX YPABHEHUH.

OO WIN|F-

I[1/p Ne3CucTtembl TMHEWHBIX ypaBHEHUH B MpodeCCHOHATIbHBIX 3a7a4ax.

Paznen 2. ®yukuum v rpadpuku. CreneHHas QyHKIMA € HeJIbIM MOKa3aTeJIeM.

AINININNINIDN

Conepxanue pazaena: Oynkmus, cnocoOwl 3aganus GyHKuu. B3anmMao oOpaTHbIe PyHKITUH.




Kommozumus dyaknuid. ['paduk dyakmmm. DnemMeHTapHbIe TpeoOpa3oBaHus rpapuKoB
¢dbyskuii. O6macTe onpeaeneHuss 1 MHOXKECTBO 3HadeHU Gpyakuuu. Hymu pyHkmmm.

[TpomexxyTku 3HAKOMIOCTOSTHCTBA. YETHBIC 1 HeuéTHBIE QyHKIMU. [lepuonnueckue GyHKIINUH. OK 01
[TpomexxyTKi MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (hyHKIIMH. Hanbomnbiee u OK 09
HaWMEHbIIIee 3HaYeHHE PYHKIIMU HA IpOMEXyTKe. JInHeitHas, KBaapaTUIHas U OK 05
IpoOHOMMHEHHAS (QYHKINU. DIEeMEHTapHOE UCCIICOBAHUE U TIOCTPOCHUE TPAPUKOB ITHX K 1.1
byaknumii. CTeneHs ¢ nenpM rmokazareneM. CteneHHas QYHKIHS C HATYpaJIbHBIM U LIEITBIM IIK 3.3
nokasaresueM. E€ cBoiicTBa u rpaduk.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe: TpauuecKas UHTEpIIpeTas 2
po(hecCHOHANTLHBIX 3a]1ad.
7 | ®ynkuuu. Cpoiicta ¢pyHkimid. OOpaTHbie U ci0xHble GyHKIUN. CTenenHas QyHKIus, ee 5
rpaduK 1 o01IHe CBOMCTBA
8 | Il/p Ned T'paduueckrie nnTepnpeTayy npoeccuoHaIbHbIX 3a1a4. 2
Pa3nen 3. Apudmernyecknii KopeHb n-oii creneHu. ppanuoHnajibHble ypaBHeHUs U 8
HEPaBEHCTBA.
Copep:xanue paznena: ApudmMeTnueckuil KOpeHb HaTYpaJIbHOM CTENEHH U €ro CBOMCTBA. OK 01
[Ipeo6pa3oBanust YUCIOBBIX BBIPAXKEHHH, COIEPXKALUX CTENEHN U KOpHU. VppalinoHanbHble OK 09
ypaBHeHHs1. OCHOBHBIE METO/IbI PELLICHUSI HPPALIMOHAILHBIX YPaBHEHUH U HEPAaBEHCTB. OK 05
PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN UPPALIMOHATBHBIX YPaBHEHUH. K 1.1
9 | Kopens n-oii cteneHu U3 AeHCTBUTEIHLHOTIO YUCIIA, €T0 CBOICTRA. 2
10 | IT/p Ne5 Ipeobpa3oBaHue BBIpAKEHHUH ¢ KOPHSAMH N-ii CTETICHH . 2
11 | VppanuoHanbHble ypaBHEHHs U HEPaBEHCTBA. 2
12 | Il/p Ne6 Pemenne uppanmoHanbHbIX YPaBHEHUI U HEPaBEHCTB. 2
Pa3nea 4. [lokasareabHas pynkuus. [lokasarenbHble yDABHEHHSI H HEPABEHCTBA. 12
Coaepsxanue pasgesa: CTeneHb ¢ pallMOHAIBHBIM [10KA3aTeNIEM U €€ CBOICTBA. OK 01
[ToxazarenbHast pyHKLUS, €€ cBolicTBa U Tpaduk. [lokazaTenbHble ypaBHEHUS U HEPABEHCTBA. OK 09
OcHOBHBIE METO/IBI PELLIEHNUS IOKA3aTENIbHBIX YPABHEHNUN U HEPABEHCTB. OK 05
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME: BHIUYMCICHUE BRIPAKEHUN COJEPKAITUX 2 K 1.1
CTENEeHU M KOPHU B 33/1a4ax ¢ Npo(ecCHOHATbHON HANPaBJIEHHOCTBIO. '
13 | CremneHb C JITOOBIM paIiiOHATHHBIM TTOKA3aTEIICM. 2
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14

I1/p Ne7 CtenieHn ¢ m100bIM pallMOHATBLHBIM MTOKA3aTeIIEM.

15

IToka3zaTtenpHast GyHKIMS, € rpaduK ¥ CBOWCTBA.

16

[1/p Ne8 Brrumcrienue BeIpaXKeHH COIEPIKALIUX CTENEHU M KOPHU B MPAKTUKO-
OPUEHTHPOBAHHBIX 3aJa4aX.

17

IToxazaTennHBIE YpaBHCHH U HCPAaBCHCTBA.

18

I1/p Ne9 Pemenne nmoka3aTeabHbIX YPaBHEHUI U HEPABEHCTB.

NN N (NN

Pasznea S. Jlorapudpmuueckas pynkuus. Jlorapudgmudeckue ypapHeHHsI M1 HEPABEHCTBA.

Conep:xanue paszaena: Jlorapudwm uncna. CorictBa jorapudma. JlecaTuunbie U HATYpaJIbHBIC
norapudmsl. [IpeoOpazoBanme BeIpaskeHHH, coaepx amux jJorapudmel. Jlorapudmmaeckas
¢byHnkuus, e€ coiicTBa U rpaduk. Jlorapupmuuecknue ypaBHeHuUs U HepaBeHCTBA. OCHOBHBIE
METO/IBI peIIeHUs JTorapu(hMUIECKUX YPaBHEHHI U HEPABEHCTB. PaBHOCHIIbHBIE IEPEXO/IbI B
PELICHUHU JTOrapu(PpMUUECKIX YpaBHEHUH.

IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COJleP:KAHME: JIOTapU(PMBbI B IPAKTHKO-
OpPUEHTUPOBAHHBIX 3aj1ayax.

OK 01
OK 09
OK 05
K 1.1

19

Ornpenenenne, CBOMCTBA U BUIBI JorapudMoB. Jlorapudmudeckas ¢pyHKus, e€ rpadux u
CBOICTBA.

20

I1/p Nel0 JlorapudmupoBaHue, MOTCHIIMPOBAHNE BBIPAKECHUIA.

21

Jlorapudmuueckre ypaBHEeHUS! 1 HEPABEHCTBA.

22

[1/p Nell Pemenue norapuMuUueckux ypaBHEHUI 1 HEPABEHCTB.

23

IT/p Nel2 Jlorapugmsl B IpaKkTHKO-OPUEHTHPOBAHHBIX 3aj1ayax.

NINNIN DN

Pa3nes 6. Tpuronomerpuyeckue BbIpakeHus1 M ypapHeHusl. Tpuronomerpuyeckue
HEpPaBEeHCTBA.

Copep:xanue pasnesa: CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOIO apryMEHTa.
ApKcUHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCJIOBOTO apryMeHTa. TpuroHoMerpudeckast
OKPY’KHOCTb, OIpe/IeJICHHE TPUTOHOMETPUUECKUX (PYHKIIMI YnCcI0BOro apryMenTa. OCHOBHBIE
Tpuronomerpuueckue Gopmyisl. [IpeodpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

OK 01
OK 05
OK 09
K 1.1

24

OCHOBHBIE IOHATHSI TPUTOHOMETpUH. TpUroHoMeTpruyeckre (PyHKIMH, UX CBOMCTBA U TpaduKu.

25

[1/p Nel3 OcHoBHBIE TpUTOHOMETpUYECKHE popMyIbl. [IpeoOpazoBaHme MPOCTEUITIX
TPUTOHOMETPUUECKUX BBIPAYKEHHH.

26

IIpocreiinire TPUrOHOMETPUYECKHE YPABHEHHS M HEPABEHCTBA.
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27

[1/p Nel4 Pemenne npocTeHMX TPUTOHOMETPUYECKIX YPABHEHUI M HEPABEHCTB.

N

28

[1/p Nel5 Pemenue TpuroHOMETpUUYECKUX YpaBHEHUH.

Pa3nen 7. HenpepbiBable pynknuu. [IpousBoanas.

12

Copep:xanue pa3nena: HenpepsiBablie pyHKINU U UX cBoiicTBa. Touka paspeiBa. CBoiicTBa
(GyHKLUI HENIPEePBIBHBIX HA OTpe3Ke. [IpuMeHeHne cBOMCTB HeNnpepbIBHBIX QYHKIUH 15
pemenus 3anad. IlepBas 1 Bropas npousBogHbe QyHKIUH. OnpeneneHne, TeOMeTPUYECKU 1
(u3nueckuii CMbICI MPOU3BOJHON. YpaBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH.
[IpousBoaHbIe dr1eMeHTapHBIX (yHKIMN. [Ipon3BoaHAS CYyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMIIO3ULIUHU (PYHKIUH.

OK 01
OK 05
IIK 1.2

29

HenpepriBable ¢pyHKIMU 1 ux cBoiicTBa. Touka paspbeiBa. CBoiicTBa (PyHKIIMI HEMPEPHIBHBIX
Ha OTPE3Ke.

30

[1/pNel6 TIpumeHnenue cBOMCTB HENMPEPHIBHBIX (DYHKIMIA JUIsl pEelIeHUs 3a1a4.

31

Omnpenenenue npon3BogHoN. Ou3nUecKnii 1 reOMETpUYECKUI CMBIC IPOU3BOAHON. DOPMYIIBI U
npasmia qudQepeHIpoBanusl.

32

[1/p Nol7 BeruucieHue mporu3BOIHBIX AIEMEHTAPHBIX (DYHKIIHIA.

33

I[1/p Nol8 VpaBHeHue kacaTenbHOU K rpaduKy GyHKITUH.

34

I1/p Ne19 Bropas npousBoiHasl.

NN NN DN

2 cemecTp

Pa3nes 8. UccienoBanue pyHKIUIA ¢ MTOMONILIO IPOU3BOIHOM.

Coaep:xanue pazaena: [I[pumeHeHre NPOU3BOIHOM K UCCIEAOBaHUIO (PYHKIINUN Ha
MOHOTOHHOCTH M 9KCTpeMyMbl. HaxoxaeHrne HanboIbIIero 1 HANMEHBIIIETO 3HAYEHUS
HenpepbrIBHON (YHKIINHU HA oTpe3ke. [I[puMeHeHre Mpou3BOIHOM ISl HAXOXKICHHS
HanuJIy4dliero pCuCHUA B IPUKIIAJHBIX 3aJavdax, Jid ONPEACICHUA CKOPOCTU U YCKOPCHUA
npoiiecca, 3a1aHHOr0 POPMYIION MU TpadhUKOM.

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE coJep:KaHue: PU3NUECKUIM CMBICI MPOU3BOIHOMN B
npohecCHOHANBHBIX 3a7auax.

OK 01
OK 05
I[IK 1.2

35

MonoTtoHHOCTb (yHKIUH. Toukn 3xcTpemyma. Hanbosbiee 1 HauMeHbllIee 3HaUSCHUS
GyHKIHH.

36

[1/p Ne20 [TpumeneHne npon3BoIHON Ais1 uccaenoBanus Gyukuuit. [Toctpoenue rpagukos.

37

[1/p Ne21 ®Ouzudeckuii CMBICT POU3BOTHON B MPO(ECCHOHAIBHBIX 3a/1a4ax.

Pa3nen 9. [lepBooOpa3nasi 1 MHHTErpaJ.

12

Conep:xanue pasjaena: [leppooOpas3Hasi, OCHOBHOE CBOWCTBO NIEPBOOOPA3HBIX.

OK 01
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[TepBooOpa3ubie aneMeHTapHbIX QyHKIMA. [IpaBrina HaxoxaeHus nepBooOpa3HbIx. MHTETpai.
['eomeTpuyeckuii cMbICT HHTETpaia. Berauciaenue onpenenéHHoOro HHTErpaia no Gopmyse
Hrrotona— Jleitoauma. [IpuMeHenre nHTETpaia i HaXOXKACHUS TIOMAACH TIOCKuX huryp u
00BEMOB r€eOMETPUUECKHUX TEJI.

IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COJAEP:KAHUE: IPUMEHEHNUE UHTETPATIOB JJI PEIICHUS
po(heCCHOHANBLHBIX 3a]1a4.

OK 05

38

Heonpenenenusiil unTErpall.

39

[1/p Ne22 Brruncnenue HeonpeneaEHHOro HHTErpajia HeNoCPEICTBEHHBIM HHTEIPHPOBAHHEM.

40

OnpeieneH bl UHTErpall.

41

[1/p No23 Brruucnenue onpeaei€HHOT0 HHTerpaia HemocpeICTBEHHBIM HHTETPUPOBAHUEM.
[TpruMeHeHre HHTErpaJioB AJisl pelieHus MPo¢eCCHOHANIbHbBIX 3a/1a4.

42

[1monaar KPUBOJMHEHOM Tparenuu.

43

[1/p Ne24 BpruuciieHHe II0Iaad KPUBOJIMHEHHOW TParCIHH.

Pasznea 10. KommiexkcHbie yucJia.

AN DN INDNIDN

Coaep:xanue pasaena: KommnekcHble uncia. Anredpandeckas 1 TpPUrOHOMETpUUECKas
(opMBI 3anFICH KOMIUIEKCHOTO Ynciia. ApUpMETHIECKHE OTepauy ¢ KOMIUIEKCHBIMU
qucjiaMu. KOpHI/I N-0¥ CTeNeHN U3 KOMIUIEKCHOTO YHCJIa. HpI/IMGHeHI/IC KOMIIJIEKCHBIX YHCEII
JUIs petieHns: GU3NYECKUX U TeOMETPHUUECKUX 3a1au.

OK 01
OK 05

44

Anre6pa1/1quKa;1 U TPUTOHOMECTPUICCKAs (I)OpMLI 3aIllMCH KOMIIJICKCHBIX YHUCCII. KOpHI/I n-om
CTCIICHHU N3 KOMIIJICKCHOI'O YHCJa.

45

[1/p Ne25 JleiicTBus HaJl KOMITJIEKCHBIMH YHCIIAMH B aJT€OpandecKoi U TPUTOHOMETPHYECKOM
dbopwme.

I'EOMETPUA

Pasznes 1. BBegeHue B crepeoMeTpuIo.

Coaep:xanue pasaesa: OCHOBHBIE TPOCTPAHCTBEHHbIE PUTyphl. [IoHATHS cTepeoMeTpun:
TOYKA, IpsiMasi, INIOCKOCTb, TPOCTPAHCTBO. [ToHATHSA: Tepecekaromumecs IOCKOCTH,
NEPECEKAIOIINECS IPsIMasi U MJIOCKOCTh; OJYNIPOCTPAHCTBO. AKCHOMBI CTEPEOMETPUH U
nepBble cieAcTBUs U3 HUX. CriocoObl 3aJaHUs IPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus nNpsAMBIX U Iockocteil. Cedenus. M3o00paxeHne cedeHnid mupamuibl, Kyoa u
PU3MBI, KOTOpPBIE TPOXOAAT uepe3 ux péopa. CBoiicTBa nepeceyeHuil MpsMbIX U MIOCKOCTEH.
[TocTpoeHue ceueHuii B nupamujie, Kyoe no TpéM Toukam Ha péopax. IloBropenue

OK 01
OK 05
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wianumeTpun. TeopeMa 0 mponopunoHaIbHBIX oTpe3Kax. [logodue TpeyroJbHUKOB.

I1/p Ne26 AxcrOMBI CTEpEOMETPHUH U TIEPBBIC CIAEACTBUA U3 HUX. CIIOCOOBI 3a/1aHUsI PSIMBIX U

46 TIOCKOCTEH B pocTpancTBe. O003HAUEHUS MPSIMBIX U TUIOCKOCTEH. 2

47 | Il/p Ne27 IlocTpoeHue ceueHui. 2

48 [ToBTopenue muanuMeTpuu. Teopema o0 MPONMOPIMOHAILHBIX OTpe3kax. [Tomooue 5
TPEYrOJbHUKOB.

49 | I1/p Ne28 Teopema o0 mpomoOpIMOHATBHBIX OTpe3Kkax. [1o1o6ue TpeyroapbHUKOB. 2
Pa3nen 2. B3anmHoe pacnosioskeHHe NPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE. 4
Copneprxanue pa3aena: BzanMHoe pacioioKeHUE MPSIMBIX B IPOCTPAHCTBE.

CxkpemmBaroiuecs npsiMbie. [Ipusnaku ckpemmBaronuxcs npsimeix. [lapainensHeie npsMoie. B
npocTpaHcTBe. TeopeMa 0 CyleCTBOBAHUM M €IMHCTBEHHOCTH MPSAMON MapajyieIbHON TaHHON

psMOM, MPOXOIALIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKallel Ha JaHHOU npsaMoi. Jlemma o
NEepECEUCHNH NapauIeNIbHbIX NPSIMBIX INIOCKOCTHIO. [lapannenbHocth Tpéx npsambix. Teopema o OK 01

TPEX MapauIeIbHBIX IPAMBIX. Teopema 0 CKpemuBaromuxcs npsameix. [Ipusnak
HapauIebHOCTH MPAMOH U Tu1ockocTh. CBOICTBA MapauieIbHOCTH MPSMOIl U IIIOCKOCTH.
CoiicTBa napayutenenunena u npusmsl. [lapamnensusie mockoctu. [lpusHaku
HapauIeIbHOCTH BYX IuIocKocTel. CBOMCTBa MapaiebHbIX MIIOCKOCTEH.
[TepneHUKYIAPHOCTH MPSIMOM U IIIOCKOCTH. [Ipr3HaK neprneH Ky IsIpHOCTH IPSIMON U
riockocty. [leprnenaukynsp u HakiIoHHas. TeopeMa o TpEX neprneHAuKynsapax (npsmas u
oOpatHast). YToJ1 MeX/1y CKpPEIMBAIOIUMUCS IPSIMbIMH.

OK 05

50

B3anMHOe pacnionokeHue npsMbIX B IpocTpaHcTBe. [lapamiensHOCTh IPSAMBIX, IPSIMOM U
IJIOCKOCTH, INIOCKOCTEN. [IepleHIUKYIIPHOCTD NPSIMBIX, IPSIMOM M INIOCKOCTH, INIOCKOCTEH.

51

I1/p Ne29 Pemenne 3ama4 Ha Temy "lIpsiMbIe U IIIOCKOCTH B IPOCTpPaHCTBE' .

Paznena 3. Yriibl U paccTOSTHUS.

Coaep:xanue pasaeda: [loBropeHue: yroia Mexy NpsIMbIMU Ha TUIOCKOCTH, TEOpEMa
KOCHHYCOB. [IoBTOpEHUME: yrona Mexay CKpenIMBarOIMMUCS IPSIMBIMU B IPOCTPAHCTBE.
JIByrpanssiii yroa. [lepnenaukynsapaslie miockocTd. CBONCTBA B3aUMHO NEPIEHAUKYIISIPHBIX
mockoctel. [Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH; TEOpeEMa O MPSAMOU MTePECCUCHUS
JBYX IUNIOCKOCTEH MEPHEHANKYISIPHBIX TPEThEN INIOCKOCTH. CTEpeOMETpUYECKHE U
IIPUKJIQHBIC 3a/1a4M, CBA3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM MPSAMBIX U INIOCKOCTH.
[ToBTOpEHME: CKpEMMBAIOLINECS MTPSIMBIE, TAPAJIIENIbHBIC IIJIOCKOCTH B CTAHIAPTHBIX
MHOTOrpaHHMKax. [lapa mapamienpHbIX MIIOCKOCTEN HA CKPEIIMBAOIIUXCS TIPSIMBIX,
paccTOsIHUE MEKIY CKPELIMBAKOIIMMHUCS NPSIMBIMU B ITPOCTHIX cUTyarusax. Onyckanue

OK 01
OK 05
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NEPIEHIUKYJIPOB, BBIYUCIEHUE PACCTOSHUN OT TOUKH 10 TOUKH; PSMOIL; IIIOCKOCTH.
Brruncnenue paccTosSHUN MEXTy CKPEUIMBAIOIIMMUCS MPSMBIMH C TTOMOIIIBIO
MEePIEeHIUKYISAPHON MII0CKOCTH. TpEXTpaHHbIi yroy, HepaBeHCTBa Ui TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, TeopemMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIIa.

52

[1/p Ne30 [ToBTOpEHUE: Yroa MeXy MPSIMBIMH Ha IIIOCKOCTH, TEOPEMa KOCHUHYCOB, YTOJI
MCKAY CKPCIIMBAOIIMMHUCA MPSAMBIMHA B ITPOCTPAHCTBE.

53

JIByrpanHsii yros. TpéXrpaHHslil yroJi.

54

[1/p Ne31 BerurciieHne pacCTOSIHUN MEXITY CKPEITUBAOIIMMHUCS MPSIMBIMH C TIOMOIIBIO
nepreHIuKyIsapHoi mwiockoctu. Teopema ITudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JIJIS
TPEXIPAHHOIO YIJIA.

Pa3nen 4. MHOTOrpaHHMKM M TeJia BPallleHHs.

Coaepsxanue pasgena: Cucremarusanysi 3HaHUM: MHOTOTpaHHUK U €70 2JIEMEHTBHI.
[Tupamuaa. Buael nupamuna. [IpaBunsHas nupamuga. [Ipusma. [Ipsimast 1 HakJIOHHAS IPU3MBI.
[TpaBunbHas npusma. [Ipsmoii napannenenunes, NpsIMOYroiabHbIN Mapajuienenumnesa, Kyo.
[IpaBuibHBIE ¥ TIOIYNPAaBUIIBHBIE MHOTOTPaHHUKHU. [{MiIMHIpUYecKas NOBEPXHOCTD,
oOpa3yromue HuiInHaApruieckoi nosepxHoctu. Hununap. Ipsamoit kpyroBoit muimHAap.
[Tnomans moBepxHOCTH IUIMHAPA. KoHMUeCcKas MOBEPXHOCTh, 00pa3yIone KOHHYECKON
nosepxHocTu. Konyc. CedyeHne KoHyca INIOCKOCTbIO, MApAJIIENbHOMN TNIOCKOCTH OCHOBAHUS.
VYceuénnslii konyc. M300paxeHne KOHYCOB U yce4E€HHBIX KOHYCcOB. [1nomans 60koBoi
IIOBEPXHOCTHU U IOJIHOM IIOBEPXHOCTU KOHYca. [IpuKkiiaiHbIe 3a1a4u, CBsI3aHHbIE C [IUIMHAPOM.
Cdepa u map. Bug u uzobpaxenue mapa. YpasHenue chepsl. [Inomans chepor u e€ yacteit.
[Ipuknanueie 3a1aun, cBsi3aHHbIE cO chepoii U mapom. 3aj1aun 1o Teme «Tesa u TOBEepXHOCTH
BpAIICHUS».

IIpodeccnonabHO-0PHEHTUPOBAHHOE COAEPKAHUE: MHOIOTPAHHUKHU B IIPAKTUKO-
OpHUEHTHPOBAHHBIX 3a/1a4ax .

OK 01
OK 05
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HpI/I3Ma, napaJiICJICIUuIICa, KY6, InrupamMnuaa 1 uX CCUCHU:.

56

I[1/p Ne32 MHOTOrpaHHHKH B TPAKTHKO-OPHEHTHPOBAHHBIX 33/1a9aX .

57

nnueap, KOHyC, Iap U UX CEUEHMSL.

58

IT/p Ne 33 3anaum 1o Teme «Tena v MOBEPXHOCTH BPAIICHUSD.

Paznen 5. BekTopbl B IpOCTpPaHCTBeE.

O ININININ N

Conepxanue paszjaena: [lonsTue BekTopa Ha IJIOCKOCTH U B TpocTpaHcTBe. CyMMa U pa3HOCTh
BEKTOPOB, IPABUJIO MapaJljiesienuIea, yMHOKEHHE BEKTOpa Ha YUCII0, pa3oKeHUE BEKTOopa
1o 0a3ucy TpEX BEKTOPOB, HE JIeXKAIIUX B OJHON MI0CKOCTH. CKalsipHOE MPOU3BEACHHE,

OK 01
OK 05
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BBIUMCJIEHHME yIila MEXKYy BEKTOpaMHt B npoctpaHcTse. [IpocTeiiimme 3a1aun ¢ BEKTOpaMH.

59

ITousTue BCKTOpa B IIPOCTPAHCTBCE. KOOp,I[I/IHaTI)I TOYKH U KOOPJAWHATHI BEKTOPA.

60

I1/p Ne34 CrniosxeHrie u BIYMTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.

61

I1/p Ne35 CkansipHOE TpOU3BEIEHNE BEKTOPOB.

62

I1/p Ne36 IpocTeiimme 3aaun B KOOpIMHATAX.

Paznen 6. O0b€M MHOrOrpaHHHMKA.

OININININ

Conepxanue paszaea: Oo6bém tena. O0bEM NMPSAMOYTOIBHOTO Napajieienuneaa. 3aaadau 0o

yIBOEHUU Ky0a, 0 KBajipaType Ky0a; o Tpucekiuu yria. CTepeoMeTpudecKue 3a1auu,

CBSI3aHHBIC C 00BEMOM MMPpAMOYT'OJIbHOT'O MapaJuICICTIMIICAA. HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C

BBIYHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO Napauienenumena. O0bEM NpsaMon MPU3MBI.
CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE C BHIYUCICHUEM 00bEMOB IPSIMON TTPU3MBI.

HpI/IKJ'IaI[HBIC 3aJa4yu, CBA3aHHBIC C 00BEMOM HpHMOﬁ IIPU3MBI. Brrunciaenue 00EMOB TeII C

HOMOIIBIO ofpesienéHHoro uHTerpaina. O0bEM HaKJIOHHON NPU3MBI, TUpamMuibl. Popmyiia
00bpéma nupamuabl. OTHOIIEHHE 00BbEMOB UpamMu ¢ 00UM yriioMm. CTepeoMeTpuiecKue
3a/1a4M, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM NMPU3MBbI, nupamuabl. [Ipukiaasble 3a1a4u 1o

teme «O0BEMBI Te», CBSI3aHHbBIE ¢ 00bEMOM HAKJIOHHOW PU3MBI, TupaMubl. [Ipumenenne

00BEMOB. Brrunciaenue PaCCTOAHUA A0 IINIOCKOCTH.

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME: BHIYHCICHUE 00HEMOB P PEIICHUH

HpO(i)eCCI/IOHaJIBHBIX 3aaay4.

OK 01
OK 05
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O06bEM IPSIMOYTOJIBHOTO NapaJlyIeNienunea, NpsiMoi NpU3Mbl U HAKIIOHHOW IPU3MBI.

64

O06bEM mmMHApa, KoHyca, mupaMusl. O0sEM mapa. [nomans chepsr.

65

IT/p Ne37 Bpruucnenue 00beMOB IpU pelIeHnH Npo(ecCHOHAIBHBIX 3a/1a4.

NN N

BEPOATHOCTDb U CTATUCTHUKA

Pa3nen 1. DaemenTsl Teopuu rpagos.

Conepxanue paszaena: ['pad, cBs3HbIN rpad, mpeacTaBIeHUe 3a/1au C TOMOIIBI0 rpada.
Crenenb (BasieHTHOCTD) BepiiuHbl. [1yTh B rpade. Lenu u uukisl. ['padsr Ha miaockocTy.
JlepeBo cny4ailHOTO SKCIIEPUMEHTA.

OK 01
OK 02
OK 05
OK 09

66

I'pad, csazubiii rpad. [Iyts B rpade. Llenu u nukisl. 'padst Ha miiockoctu. JlepeBo
CIIy4alHOTO SKCIIEpUMEHTA.

67

I1/p Ne38 INpencrapnenne 3agaqu ¢ MOMOIIKIO Tpada.

N

Paznen 2. CaryyaiiHble ONBITHI, C1y4aiiHble COOBITHS H BEPOSITHOCTH COOBITHIA.
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Conep:xanue pasaesa: Ciry4aifHbIe SKCIIEPUMEHTHI (OIBITHI) U CITyYaiiHbIE COOBITHS.
OnemeHTapHbIe cOObITHS (MCX0/b1). BeposiTHOCTE citydaiitHoro coOwiTus. BeposatHocTu
COOBITHIA B ONIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU.

Ciy4aifHbIe SKCTIEpUMEHTHI (OIBITHI) U CITy4aliHbIe COOBITHS. ). BeposTHOCTH CirydaitHOTrO

68 2
COOBITHSI.
69 | I1/p Ne39 Beruucnenue BepOsSTHOCTH CIIy4alHOTO COOBITHSI. 2
Paznen 3. Onepauuu Ha/i MHOKeCTBAMHU U coObITUSIMH. C/102KeHMe H YMHOKeHU e 4
BEPOATHOCTEMN. Y CI0BHASA BepOSATHOCTH. He3aBucumble coObITHS.
Conep:xanue pasaena: [lepecedenue, 00beTMHEHUE MHOXKECTB H COOBITHIA, OK 01
MPOTUBOIMOJIOXKHBIE COObITHS. DOpMyIa CII0KEHUS BEPOSITHOCTEH. Y CJIOBHAS BEPOSITHOCTD. OK 02
YMHOxkeHue BeposiTHocTe. Popmyra ycI0BHON BEpOATHOCTU. PopMyIia MOTHOM OK 05
BeposaTtHocTH. Dopmyna baiieca. He3aBucumbie coObITHS. OK 09
70 | Ilepeceuenne, 0ObEMHEHNE MHOXKECTB M COOBITHH, MPOTHUBOIIOJIOKHBIE COOBITHS. 2
el [1/p NedQ dopmyna crnokeHus BEpOATHOCTEH. Y CIIOBHASI BEPOATHOCTb. Y MHOKEHUE 5
BeposATHOCTE. DOpMYJIbI YCIOBHOW M NOJIHOM BeposiTHOCTH. Dopmyna balieca.
Pa3nen 4. DjeMeHTHI KOMOMHATOPUKH. 4
Conep:xanue pasaena: KomOuHaTopHOe paBmwiio yMHOKEHUs. [lepecTaHOBKY U (haKTOpHa. OK 01
Yucno coueranuii. Tpeyronbuuk [lackansa. @opmyna 6uHoma HproToHa. OK 02
OK 05
OK 09
79 OcHoBHbIE TOHATHS KOMOMHATOPUKH. 5 IToaroroska k
HK3aMEHy, 2 4.
73 [1/p Ne 41 IlepecranoBku u ¢akropuain. Yucno coueranuil. Tpeyronpuuk [lackans. @opmyia 5 IToaroroska k
6unoma HrrotoHa. JK3aMeHy, 2 .
Paznen 5. Ciryuaiinble BeJJMYMHBI M pacinpeie/ieHus. JJ1eMeHThl MATeMaTH4YeCKOM 10

CTAaTUCTHUKH.

Copep:xanue pasaena: CinyvaitHag BennunHa. Pacnpenenenue BeposiTHocTel. J{narpamma
pacnpenenenus. Onepanuu HaJl C1ydallHbIMU BeTMUYMHAMU. brHapHas ciaydailHas BEJIMYHHA.
I'eomerpuueckoe pacnpeneneHue. buHoMuansHoe pacnpenenene. Maremarudeckoe
OKHUJaHUE cIy4yailHON BeaM4nHbl. COBMECTHOE paclpeesIEHUE IBYX CIy4alHbIX BEIUUYHUH.
He3aBucumsble ciydalinple BenuuuHbl. CBONCTBA MATEMAaTUYECKOTO 0XKHMIAHUS.
MaTtemaTnueckoe 0xHjaaHnue OMHapHOM ciaydaiiHON BennuuHbl. MaTeMaTuyeckoe 0)kKHJ1aHue
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reOMETPUYECKOro 1 OMHOMUAIBHOTO pacnpeneneHuil. Jucnepcus u cranaapTHOE OTKIOHEHHUE.

Hucnepcust OmHapHOU cinydaiiHo# BenrunHbl. CBOMCTBA AuCIiepcuu. MaTeMaTnueckoe
OKHJaHHUe MPOU3BEACHUS U AUCIIEPCUS CYMMBbI HE3aBUCUMBIX CITyYailHBIX BEJIUYHUH.
Jucnepcusi OMHOMHUANIBHOTO pacipeieieHus. 3HAKOMCTBO € BEIOOPOUHBIMU
xapakrepuctukamu. OLEHKa CPETHETO U TUCTIEPCUU TeHEPATIbHON COBOKYITHOCTH C MIOMOIIIBIO
BBIOOPOYHBIX XapakTepucTHK. OIICHHBaHNE BEPOSITHOCTEN COOBITHI 1O BEIOOPKE.

Cnyuaitnas BennunHa. Pacnipenenenue BepostHocTel. bunapHas ciyvaiiHasi BeTu4yuHa.

ITonroroska K

74 2
9K3aMEHY, 2 4.
75 I'eomerprueckoe pacnpeneneHue. bBUHOMHUAIBHOE paclpeeIICHHE. 5 [TonroroBka k
HK3aMEHY, 2 4.
76 [1/p Ned2 MatemaTuueckoe O>KUIaHNUE CITyYailHON BeTMUMHBL. J(ucnepcus u CTaHIapTHOE 5 [Toxroroska k
OTKJIOHCHHE. 9K3aMeHy, 2 .
77 OcHOBHbIE IOHATHS MaTEMaTHYECKON CTATUCTUKH. 2 [Tonroroska k
HK3aMEHY, 2 4.
78 HTorosoe 3ansaTue. 5 IloaroroBka k
HK3aMEHY, 2 4.

156 14
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3 YCJIOBUS PEATIN3AIINU TPOT'PAMMBI YYEBHOT'O ITPE/IMETA
3.1. TpeGoBaHusi K MAaTePHATbHO-TEXHUYECKOMY 00ecTeydeHUI0

JUist peanu3anyy MporpaMMbl y4eOHOTO HpeaMera JOJDKHBI OBITh NMPEAYCMOTPEHBI CICIYIOIIHEe
CIICHUAJIBHBIC TIOMCIICHUA

KaOuner maremaTHky,

OCHAIIIEHHBI 000PYIOBaHUEM:

- TI0CaI0YHBIC MECTA T10 KOJIMYECTBY 00YUJarOLIHXCS;

- paboyee MeCTO IperoiaBaTels;

- KOMIUIEKT y4eOHO-HATJISTHBIX TOCOOHH;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aJIaHUs JUIs1 KOHTPOJIBHBIX paboT;

- npoecCHOHAIBHO OPUCHTUPOBAHHBIC 33 JAHNS;

- MaTepHaJbl SK3aMeHa.

TEXHUYCCKUMU CPEACTBAMU O6y‘IeHI/I$I:

- IEpCOHAJILHBII KOMITBIOTEp ¢ JMeH3noHHBIM [10.

3.2. UndopmanuoHHOe o0ecniedeHNe peaTu3alu NPOrpaMMbl Y4eOHOI0 npeaMera

[lepeueHr pekoMeHAYyeMbIX Yy4eOHBIX W3JaHuN, VIHTepHET-pecypcoB, IOMOIHUTEIHLHOU
JUTEPaTyphl

3.2.1. OcHoBHBIE MeYaTHBIEC H3TAHNUSA

1. Amumos, III.A.. Maremartuka: anrebpa v Hauaia MaTeMaTHYECKOTO aHAJIN3a TEOMETPHSL.
Anre0pa n Hauasa MmareMaTHueckoro aHanu3sa. 10-11 knaccel. bazoBslit u yrinyonénuslil ypoHu. DY /
II.A. Amumos, FO.M. Konsrun, M.B. TkauéBa — Mocksa : [Ipocemenune, 2022.

2. AranacsH, JI.C.. MaremaTuka: anredpa 1 Hayana MaTeMaTHYE€CKOTO aHAJIM3a T€OMETPHSL.
I'eomerpust. 10-11 kmaccrl. bazoBeriii u yrny6nénusiii yposau. DDV / JI.C. AtanacsH, B.®. Byry30B,
C.b. KagomueB — Mocksa : ITpocsenienue, 2022.

3. Mepsnsik A.I'. AnreOpa u Hauana maTeMaTudeckoro ananusa. 10 kinacc. YrinyOnéHHbli
ypoBeHb. DDV / A.I'. Mep3nsk, [I.A. Homuposckuii, B.M. ITonskos; moa. pea. B.E. Ilogonsckuii —
Mockaa : IIpocsemenue, 2022.

4. Mep3nsak A.I'. Maremartuka: anre6pa 1 Hadajga MaTeMaTHYECKOTO aHAIN3a TeOMETPHSL.
Anrebpa u Havana MareMaTudeckoro aHanusa. 11 kinacc. Yriny6nénnsiil ypoenb. 3OV / A.I'. Mep3isik,
J.A. Homupogsckuii, B.M. Ilonsikos; noa. pea. B.E. Ilononasckuit — Mocksa : [Ipocsemienue, 2022.

5. Mepansik, A. I'. Maremaruka: ['eomerpus. Yrnyonéunsiii ypoBenb. 10 kiacc : yueonuk / A. I'.
Mepznsik, [. A. Homuposckuii, B. M. Ilonsikos ; moa. pen. B. E. Tlogonbckoro. - Mockaa :
W3narensctBo "[Ipocsemenue", 2022.

3.2.2. DJIeKTPOHHbBIE U3AAHUS

1. ®denepanbubiii moptan "Poccuiickoe obpazosanue” (http://www.edu.ru/);

2. Wndopmanmonnas cucrema "EnmHoe oKHO 1ocTyma K oOpa3oBaTelbHBIM pecypcam"
(http://window.edu.ru/);

3. Eaunas xomnekuus nupoBbx odpaszosarensHbIX pecypcos (http://school-collection.edu.ru/);

4. ®denepaabHbI EHTP HHPOPMAIIMOHHO-00pa3oBaTebHBIX pecypcoB (http://fcior.edu.ru/);

5. OtkpeiThiii kosiek. Marematuka ( https://mathematics.ru)

6. Hayunas snextponnas 6ubiunorexka (HOB) (http://www.elibrary.ru);

7. IToBropum maremaruky (http://www.mathteachers.narod.ru)

3.2.3. JlonoJHUTEIbHbIE HCTOYHHUKHU

1. boromoroB H.B. Marematnka: y4yeOHHK JUIsI  CpeAHEro  MpoecCHOHATHLHOTO
obpazoBanus/H.B.boromonos, I1.M. Camoiinenko.- 5-¢ u3za., nepepad. u  npom..- M.: U3parenbcTtBo
FOpaiir, 2020.-401c.
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2.boromonoB H.B. IIpaktuueckue 3aganust no maremaruke. B 2 actax. U.1: yuebHoe nmocobue
Uil cpefHero mnpodeccuoHanbHoro oobpazoanus/H.B. boromonos.-11-e u3n., mepepad u mom.- M.:
WznarensctBo KOpaiit, 2020.-326¢.

3.boromonoB H.B. Ilpaktnueckue 3amanus mo maremaruke. B 2 gactax. U.2: yueOHOoe mocodue
s cpenHero npodeccuonansHoro obpaszoBanus/H.B. boromonos.-11-e uzn., mepepad u gom.- M.:
NznatensctBo FOpaiit, 2020.-251c.

4. bammakoB, M.1. Marematuka. : yueOuuk / bammakos M.U. — Mockga : UL «Akanemus»,
2019. — 394 c. — (CIIO).

5.boromonoB  H.B. Maremaruka: y4eOHUK i CpegHero  IpogecCHOHATHLHOTO
obpazoBanus/H.B.boromomnos, I1.1. Camoiinenko.- 5-e u3z., mepepad. u  mom..- M.: M3marenbcTBo
FOpaiir, 2020.-401c.

6.adopmanmonno-Texnonorndeckas miathopma "AKAJJEMUA-MEJINA" .
- URL: https://eln.ktps24.ru . - TekcT: 37EKTPOHHBIIA.

7. Poccuiickas snekrponnas mkona. - URL: https://resh.edu.ru/ . - TekcT: 37€KTPOHHBIIA.

8.0nexrponHas 6ubnmoreunas cuctema. - URL: https://book.ru/ . - Tekcr: 37eKTpOHHBIIA.

9. O6pazoparenbHas miarpopma «FOPAMTY. - URL: https:/urait.ru/ . - TekcT: 3eKTPOHHBI.
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4 KOHTPOJIb M1 OIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJBbHOM JUCIHUIIINHBI

KoHTpo/1b M OleHKa pe3yabTaTOB OCBOEHUS 00Ie00pa30BaTeNbHONW AMCHUIUIMHBI PAaCKPBIBAIOTCS 4epe3 AMCLUUIUIMHAPHBIE PE3yJbTaThl,
HarpaBJIeHHbIC Ha (popMupoBaHHe OOIIHMX U MPOPECCHOHATBLHBIX KOMIIETEHIIHMIA M0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

O6mme / npodeccuoHaIbHbIE
KOMIIeTEeHI[UH

Pa3znes / Ne ypoka

Ilemarornyeckue TexXHoJI0ruu /

aKTHBHbIe GOpPMBI U MeTObl 00y4eHUsI

Tun oueHOYHbIX MEPONIPUATHIA

OK 01 Bri6upath criocoOsI
penIeHus 3a1a4
npoeCCUuOHATBLHON
JESATSIIbHOCTH MPUMEHHUTEITHHO
K Pa3JINYHBIM KOHTCKCTaM.

Anrebpa u MaTeMaTHYECKHUMA

aHaju3

P 1, rembl 1-6

P 2, remnr 7-8

P 3, remn1 9-12
P 4, remsr 13-18
P 5, remnr 19-23
P 6, Temsr 24-28
P 7, Tembl 29-34
P 8, remsr 35-37
P 9, temsr 38-43
P 10, remur 44-45
I'eomerpus

P 1, remsr 46-49
P 2, temsr 50-51
P 3, remnr 52-54
P 4, temsr 55-58
P 5, remsr 59-62
P 6, Temsr 63-65

BepoaTHOCTh U cTaTHCTUKA

P 1, remsr 66-67
P 3, remnr 70-71
P 4, remsr 72-73

I1-o/c Anrebpa u

IMegarornyeckue TeXHOJIOTHH:
JIMYHOCTHO-OPUCHTUPOBAHHELIC,
UH(POPMAIIMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTHH, 3J0pOBbecOeperarome
TEXHOJIOTHH.

AKTHBHBbIE MeTO/IbI 00y4eHusi: Oecena,
MIPE3CHTAaINsI, MATEMaTHIeCKas urpa,

«MO3TOBOH TYyp™M», npo6neMHa;1 JICKIHA,

JIETIOBasl UTpa, KEHC.

VYcrHblii onpoc

TectupoBanue

Kelic-3amanus

[IpakTuueckue padboTh

KouTposibabie paboThl
Pa3zHoypoBHEBBIE 3aaHUS
OpoHTANBHBIN 0IPOC

KoncnekTsl

Pedeparp/Coobiienns

Brinonnenue 3x3aMeHaIMOHHOTO TECTa
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MaTeMaTU4YeCKUN aHaIIn3

P 1, Temsr! 1,2,6

P 2, Tema 8

P4, tema 16

P 5, rema 23

P 8, rema 37

P9, rema 41
I'eomerpus

P 4, tema 56

P 6, Temb1 65

OK 02 Hcnonb3oBath
COBPEMCHHBIC CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIINN
uHpopmanuu u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJIHEHUS 32144
npodecCHOHATbHON
NESTEIbHOCTH.

Anrebpa 1 MaTeMaTHYECKUAN
aHaJm3
P 1, remnr 1-6
BeposTHOCTB U CTaTHUCTHKA
P 1, remsr 66-67
P 3, remnr 79-80
P 4, remsr 81-82
IT-o/c Anrebpa n
MaTeMaTHYCCKUU aHaIN3

P 1, Temsr 1,2,6

P2, Tema 8

P 4, tema 16

P 5, Tema 23

P &, rema 37

P9, tema 41
I'eomerpus

P 4, rema 56

P 6, Temb1 65

Ilexarornyeckue TeXHOJIOTUH:
JIMYHOCTHO-OPUEHTUPOBAHHBIE,
MH(}OPMaLlMOHHO-KOMMYHUKAaTHBHbIE
TEXHOJIOTUH, 3/I0pOBbecOeperaromme
TEXHOJIOTMH, KEHC-TEXHOJIOTUs.

AKTHBHbBIE MeTObI 00yueHusi: Oecena,
Ipe3eHTalMsl, MaTeMaTHYeCcKas Urpa,
«MO3rOBOM HITYpM», TpOoOIEeMHAs JIEKIIHS,
JienioBast urpa, Keuc.

VYceTHBII onpoc

TectupoBanue

Keinc-3ananus

[IpakTuueckue paboTh

KonTtponbHbie paboThI
Pa3noypoBHeBbI€ 3a1aHUA
@pOHTAJIBHBIN ONPOC

KoncnekTsl

Pedeparts/Coobmienns

BrinosnHeHne 3K3aMeHaMOHHOTO TECTa

OK 05 OcymiecTBasTh YCTHYIO
N MNCbMCHHYIO KOMMYHHKAIIUIO

Anrebpa u MaTeMaTH4YECKUN
aHau3

Heuarornqecxne TEXHOJIOI'MNM:
JIMYHOCTHO-OPUCHTUPOBAHHEBIC,

YceTHBIT onpoc
TectupoBanue
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Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0COOeHHOCTE!
COLMAIBLHOIO U KYJIBTYPHOIO
KOHTEKCTA.

P 1, remul 1-6

P 2, remnr 7-8

P 3, remp1 9-12

P 4, remsr 13-18

P 5, remnr 19-23

P 6, Temsr 24-28

P 7, Tembl 29-34

P 8, remnr 35-37

P 9, rembr 38-43

P 10, remur 44-45

I'eomeTpus

P 1, remsr 46-49

P 2, remnr 50-51

P 3, remnr 52-54

P 4, rembr 55-58

P 5, remsr 59-62

P 6, Tembl 63-65

BepositHOCT 1 cTaTuCTHKA

P 1, remsr 66-67

P 3, Temsr 70-71

P 4, remsr 72-73

IT-o/c Anrebpa n

MaTeMaTHYCCKUU aHaIN3
P 1, Temsr 1,2,6
P 2, Tema 8
P 4, tema 16
P 5, Tema 23
P 8, Tema 37
P9, tema 41

I'eomerpus
P 4, rema 56
P 6, Tembr 65

UH()OPMAIIMOHHO-KOMMYHHUKATHBHBIC
TEXHOJIOTHH, 3I0pOBbecOeperamIme
TEXHOJIOTHH.

AKTHBHbBIE MeTO/IbI 00yUeHusi: Oecerna,
MpE3eHTalNs], MaTeMaTHIecKas urpa,
«MO3TOBOH IMITYpM», MPOOJIEMHAS JICKITHUS,
JlefoBasi urpa.

Kelic-3amanus

[IpakTnueckue padboThI

KounTposibHabie paboThl
Pa3zHoypoBHEBBIE 3aaHUS
®poHTaTIBHBINA OITPOC

KoncrekTsl

Pedepare/Coobuienns

Brinonnenue 3x3aMeHaMOHHOTO TECTA
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OK 09 ITons30BaThCs
npohecCHOHATBLHOM
JIOKYMEHTalue Ha
rocyJIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

Anrebpa u MaTeMaTHYECKUM
aHajm3

P 2, remnr 7-10

P 3, Temsr 11-14

P 4, remur 15-22

P 5, remsr 23-28

P 6, Tembl 29-36
BeposiTHOCT 1 cTaTUCTHKA
P 1, rembl1 66-67

P 3, remsr 79-80

P 4, remnr 81-82

Heuarornqecmle TEXHOJIOIrum:
JIMYHOCTHO-OPUCHTUPOBAHHELIC,
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHble
TCXHOJIOT'HUH, KEMC-TEXHOJIOIUs.

AKTHBHBIE METO/IbI 00y4eHus1: Oecena,
npoOyieMHas JeKIus, Keiic, eoBas urpa.

VYcerHblii onpoc

TectupoBanue

Kelic-3amanus

[IpakTuyeckue padoThI

KonTposibabie paboThl
Pa3zHoypoBHEBBIE 3aaHUS
OpoHTANBHBIN 0IPOC

KoncnekTsl

Pedeparp/Coobiienns

BoinonHeHune 3x3aMeHaIIOHHOTO TeCTa

IIK 1.1 OueHnuBarsn
COOTBETCTBUE METOJUKHU
3a/1auaM aHajiu3a [0 JUana3oHy
M3MEPSAEMbIX 3HAYEHUN U
TOYHOCTH.

Anrebpa u MaTeMaTUYECKHUI
aHaju3

P 2, remnr 7-10

P 3, Temsr 11-14

P 4, temsr 15-22

P 5, remsr 23-28

P 6, Temsr 29-36

IMexarornyeckue TeXHOJIOTHH:
JIMYHOCTHO-OPUCHTUPOBAHHELIC,
UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIC
TEXHOJIOTHH, 3JJ0pOBbecOeperarome
TEXHOJIOTUH, KEHC-TeXHOIOTHSI.

AKTHBHBIE MeTO/IbI 00y4eHusi: Oecena,
Hp€3€HTaHI/I5[, MaTeMaTHu4dcCKad I/Il"pa,
«MO3TOBOM MITYPM», IPOOIEeMHAas JIEKIIHS,
JIETIOBasl UTPa, KEHC.

VYcrHblit onpoc

TectupoBanue

Kelic-3amanus

[IpakTuueckue paboThI

KonTtponbHbie paboThI
Pa3zHoypoBHEBBIE 3aaHUS
OpOHTAIBHBIN OIIPOC

KoncnekTsl

Pedepats/Coobiienust

BrinosHeHne 3K3aMeHaIOHHOT0 TeCcTa

IIK 1.2 Bri6upats
ONTUMAJIbHBIE METO/Ibl AHAIIN3A.

Anrebpa u MaTeMaTUYECKUN
aHaju3
P 1, remnr 1-6
P 7, remnr 29-34
P 8, remnr 35-37
I1-o/c Anrebpa u
MaTeMaTHYECKHI aHaJIn3
P 1, remsr 1,2,6

Ilenarornyeckue TeXHOJIOTHM:
JIMYHOCTHO-OPUCHTUPOBAHHELIC,
nH(HOPMAIMOHHO-KOMMYHUKATUBHbBIE
TEXHOJIOTHH, 3JJ0POBbeCcOEperaromme
TEXHOJIOTUH, KEHC-TeXHOIOTHSI.

AKTHBHBIE MeTO/IbI 00y4eHusi: Oecena,
MIPE3CHTAINSI, POOJIEMHAS JISKITHS,

YcTHBIT onpoc
TectupoBanue
Keiic-3ananus
[IpakTuueckue padboTh
KonTtponbHbie paboThI
Pa3zHoypoBHEBBIE 3aaHUS
OpOHTAIBHBIN ONIPOC
KoHcnekTsl
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P 2, Tema 8

P4, tema 16
P 5, Tema 23
P 8, Tema 37
P9, tema 41

I'eomerpus

P 4, rema 56
P 6, Temb1 65

JCJI0Bas urpa, KEHC.

Pedeparp/CoobmieHust
BrimonHeHne 3K3aMEHAIIMOHHOTO TeCTa

MK 2.3 [IpoBoauts
METPOJIOTHYECKYI0 00pabOTKY
pe3ysIbTaTOB aHAJIN30B.

Anrebpa 1 MaTeMaTHYECKUAN
aHaju3
P 1, remnr 1-6

P 4, tema 65

P 6, Tems1 74

Ilexarornyeckue TeXHOJIOTUH:
JIMYHOCTHO-OPUEHTUPOBAHHBIE,
MH(}OPMaLlMOHHO-KOMMYHUKATHBHbIE
TEXHOJIOTUH , KEUC-TEXHOJIOTHSL.

AKTHBHBbIE MeTO/IbI 00y4eHusi: Oecena,
MIPE3EHTAalINs], MATeMaTUIeCKas Urpa,
«MO3TOBOMW HITYPM», MIPOOIEeMHAas JISKIIHS,
JIeTIOBast UTpa, KEHc.

VYceTHBI onpoc

TectupoBanue

Keiic-3amanus

[IpakTuueckue paboThI

KoHnTpoabHble paboThl
Pa3noypoBHeBbIe 3a1aHUsA
@pPOHTAIBHBIN OIIPOC

KoncnekTsl

Pedeparts/Coobmienns

BrinosiHeHNE 2K3aMEHAIMOHHOTO TECTa

IIK 3.3 AHanu3upoBatb
HPOM3BOJICTBEHHYIO
NesITeTTHHOCTD Ta00opaToOpuu U
OLIEHUBATh SKOHOMHYECKYIO
3¢ HeKTHBHOCTH PaOOTHI.

Anrebpa u MaTeMaTUYECKUMA
aHajau3
P 1, remnr 1-6
P 2, Tems1 7-8
I1-o/c Anrebpa u
MaTeMaTHYECKHI aHaJIu3
P 1, Tremsr 1,2,6
P2, Tema 8
P 4, tema 16
P9, tema 41
I'eomerpus
P 4, tema 56
P 6, TemnI 65

Ilexarornyeckue TeXHOJIOTUH:
JIMYHOCTHO-OPUEHTUPOBAHHBIE,
MH(OPMaLlMOHHO-KOMMYHUKAaTHBHbIE
TEXHOJIOTMH , KEHC-TEXHOJIOT US.

AKTHBHBIE MeTO/IbI 00y4eHuUs1: Oecena,
Hp€3€HTaHI/I5[, MarTeMaTHu4dcCKad I/Il"pa,
«MO3TOBOM MITYPM», TPOOIEMHAs JIEKIIHS,
JIeTIOBast UTpa, KeHc.

YeTHBI onpoc

TectupoBanue

[IpakTuueckue padboThI

KonTtponbHble paboThl
Pa3zHoypoBHEBBIE 3aaHUS
OpOHTAIBHBIN OIIPOC

KoHcnekTsl

Pedepats/CoobiieHus

BrinonHeHue 3x3aMeHaIOHHOTO TecTa
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