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1 OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMbBI YYEFHOI'O ITPEJIMETA
1.1 Mecro y4yeOHOro mipeaMeTa B CTPYKTYpe OCHOBHOW mpodecCHOHAIbHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl

VYueOHblit npenMer MaTeMaTHKa SBISETCS 0053aTENbHON 4acThI0 0011e00pa30BaTEILHOTO IIHKIIA
oOpasoBarenbHOi mporpamMmbl B cooTBercTBuH ¢ PI'OC CIIO 08.01.29 Macrep mo peMoHTy u
00CITy>)KUBAaHHIO MHKXEHEPHBIX CUCTEM >KUJIMITHO-KOMMYHAJIBHOTO XO35HCTBA.

1.2 Ilenn ocBoeHust y4eOHOro mpeaMera
Copepxanne mnporpaMMbl ydeOHOTO Tmpenmera MaremaTuka HANpaBiICHO Ha JIOCTHIKECHUE

pe3yIbTaTOB €ro u3y4eHus: B coorBeTcTBuu ¢ TpedoBanusmu GI'OC COO ¢ yuerom npodeccruoHaIbHON
HanpassieHHoctd @I'OC CIIO.

1.3 IInanupyemMsblie pe3yabTaThbl 0CBOCHUsI Y4eOHOro mpeamera B coorBercrBuu ¢ PI'OC
CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HayeHue y4yeOHBIH mpenmer umeeT npu (opmupoBanmu u pasButuu OK (oOmime
kommnereHun) u [IK (mpodeccrnonanbubie kKomnereHnun) (Tadbauma 1).



Kox u HaumeHoBaHMe
¢GopMupyeMbIX KOMIIETeH U

IInanupyemble pe3yJbTaThl OCBOCHHS NpeAMeTa

Oomue

Ipeamernbie

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

B 00/1acTH rpaskIaHCKOr0 BOCTIMTAHUS:

-yMEHHE B3aUMOJIEHCTBOBATh C COL[MATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX (QYHKIUSAMH U
Ha3HA4YEHHUEM.

B 00/1acTH NATPHOTHYECKOTO BOCTIMTAHUS S
-0CO3HaHUE JIMYHOT'O BKJIA/1a B IOCTPOEHUE
YCTOHYHMBOTO Oy TyIIEro.

B o0/1acTH TPY10BOro BOCIIMTAHUS:

-TOTOBHOCTH K aKTUBHOM JIeSITEITbHOCTH
TEXHOJIOTUYECKOM U COLMalIbHON 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 HAYYHOT'0 MO3HAHMA:
-0CO3HaHUE LIEHHOCTH HayYHOH JIeATEeIbHOCTH,
TOTOBHOCTB OCYILIECTBIISITh TIPOCKTHYIO U
HCCIIEI0BATENBCKYIO JEATEIbHOCTh MHUBU1Ya IbHO U B
rpy1re.

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 SBIICHHSX;

- YMEHHUE ONEPUPOBATH MOHATUAMU: PAllIOHAIBHASL
dbyHKIMSI, TOKa3aTeabHas QyHKIM, CTeTIeHHas QyHKIINS,
norapupmuyueckas QyHKIUs, TPHTOHOMETPHUECKUE
dbyHKIMH, 00paTHBIE GYHKIIUHA, YMEHUE CTPOUTH IPapuKH
M3YyYEHHBIX (DYHKIIMA, UCIIOIB30BaTh IpauKu IpU
W3YYEHHH MTPOIIECCOB M 3aBUCUMOCTEH, IPU 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,
CTOMMOCTh 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
pelleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTAaTOB;
- YMEHHUE ONEPUPOBATH MOHITHUSMU: OIIPEIeIICHHE,
aKcHoMa, TeopeMa, Clie/ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYITHPOBKH; YMEHUE
(dbopMynupoBaTh 00paTHOE U MPOTHUBOIOIOKHOE
YTBEPKJIEHHE, TIPUBOIUTH IPUMEPHI 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
OTIHCAHMSI PeaTbHBIX MPOIIECCOB U SBJICHUHN U MIPH
peLlIeHUH 3aj1a4, B TOM YHCIIE U3 JPYTruX y4eOHBIX
MPEIMETOB;




-BHOCUTbh KOPPEKTHUBBI B I€STEIIBHOCTDh, OLICHUBAThH
COOTBETCTBHE PE3yJIbTATOB IIEJSIM, OLICHUBATh PUCKHU
MIOCJIE/ICTBUH IE€STEIIBHOCTH;

-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 BUJIAMU JICATEILHOCTH 10 MOTYYEHUIO
HOBOT'O 3HaHMSI, €0 UHTEPIIPETALNU, TPEOOPA30BAHUIO
Y IPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYALUSX, B
TOM YHCJIE [IPU CO3/IaHUU YUEOHBIX U COLUATBHBIX
MIPOEKTOB;

-(popMupOBaHUE HAYYHOTO TUIIA MBILUICHUS, BJIa/ICHUE
HAY4YHOU TEPMUHOJOTUEHN, KIIFOUYEBBIMUA MOHATUAMH 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 JOKA3aTeIbCTBA
CBOMX YTBEPXKJCHHI, 3aaBaTh NapaMeTPbl U KPUTEPUHU
penieHus;

-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 MaTepUaTbHBIX U
HEMAaTepUAIbHBIX PECYPCOB.

- YMEHUE ONEPUPOBATh MOHITUAMU: TOXKJIECTBO,
TOKJIECTBEHHOE ITPE0Opa3OBaHue, YPaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
panKoHaIbHbIE, HPPALIIOHAJIbHBIE, [I0KA3aTEJIbHBIE,
CTETIEHHbBIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMbl; YMEHHE pPelIaTh
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C TOMOIIIBIO
pa3IMYHBIX IPUEMOB; pelIaTh YpaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTPOM; IIPUMEHSTh yPaBHEHUS,
HEPaBEHCTBA, X CUCTEMbI JJISl PEIIEHUs] MAaTeMaTUYECKIX
3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTel HayKu U pealbHON
KHU3HH,

- YMEHHE CBOOOIHO ONEPUPOBATH MOHIATUAMU: TpaduK
byHKIMHM, 00paTHas GYHKIIHS, KOMIIO3UIUs QYHKIUH,
TUHEWHas QYHKIUS, KBapaTuyHast QyHKINS, CTCIICHHAS
(byHKLUSA C LebIM [T0Ka3aTelleM, TPUTOHOMETPUYECKHE
¢GyHKIIMHM, 00paTHBIE TPUTOHOMETPUYECKUE PYHKITNH,
NoKasarenbHas U Jorapudmuueckas QyHKIUU; YMEHNE
CTPOUTH TpapUKH (PYHKIHII, BBITOIHATH IPe0Opa30BaHUs
rpadukoB QyHKIUIH;

- YMEHUE CBOOOHO ONEPUPOBATh MOHATUAMU: IBUKEHHUE,
napajuIeNbHbINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo 100us,
moA00HbIe PUTYPHI; YMEHHUE PACIIO3HABATH PABHbBIE U
1o100HbIe GUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
apXHUTEKType; YMEHHE UCIIOIb30BaTh T€OMETPUICCKHE
OTHOILIEHUSI, HAXOIUTh TEOMETPUUECKUE BETUNUUHBI
(nymuHAa, yrou, Tomaas, 00beM) IIPH PEIIeHUH 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH;




B) pabota ¢ uHpopMaImei:

-BJIAJICTh HABBIKAMH TIOJTY9CHUS WH(DOPMALINH U3
HMCTOYHUKOB Pa3HbBIX TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISITh TIOUCK, aHAIU3, CHCTEMATH3aIUI0 U
HWHTEpIpeTaIuio nHHOpMaIuy Pa3IMIHbIX BUIOB U
(dhopM mpeIcTaBICHHUS,

-OLICHUBATh JOCTOBEPHOCTh, ISTUTUMHOCTh
nH(OpMaIINHU, €€ COOTBETCTBHE MTPABOBBIM U MOPAILHO-
ATUYECKUM HOPMaM.

OBiajieHne YHUBEPCAJILHBIMH KOMMYHHKATUBHBIMH
JeHCTBUSIMU:

a) obuieHue:

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

0) COBMECTHasl IeATEIIbHOCTb:

-IIOHUMATh ¥ UCIIOJIB30BATh MTPSHMYIIIECTBA KOMAaH THOM
Y UHAUBHUAYabHON paObOTHI.

OBiajieHne YHUBEPCAJIBLHBIMHU PEryasiTHBHBIMH
JeHCTBUAMM:

a) caMOOpTaHU3aIIHS:

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

-pactMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE
JIUYHBIX MTPEAMOYTCHUN.

0) CAMOKOHTPOJIb:

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

T') IPUHATHE ce0s U APYTUX JIOJICH:

-IIpUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U
JIOCTOMHCTBA;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TMO3UIIUU
JPYTOTO YeJIOBEKA.

- YMEHUE HaXOJUTh BEPOATHOCTH COOBITHI C
UCTIOJIb30BaHUEM I'Ppa)UIECKUX METOJIOB; IPUMEHSTH JUIS
peeHus 3a1a4 GopMyJIbl CIIOKEHHSI U YMHOKEHHUS
BEPOSTHOCTEH, (POPMYILY TIOIHOM BEPOATHOCTH, (HhOpMYITy
bepnymu, komOnHaTopHble (akThl U HOPMYIIBI;
OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITUI; yMEHHE
OIEpUPOBAThH NOHATUAMMU: CllydaiiHasi BEJIMYMHA,
pacripeielieHiue BEpOSTHOCTEH, MaTeMaTHIECKOe
O’KUJIaHUEe, TUCIIEPCUS U CTaHAapPTHOE OTKJIOHEHUE
CIIy4aifHOW BENMYMHBI, QYHKIUU pacpeeTICHUs U
IUIOTHOCTH PABHOMEPHOI'0, I0KA3aTEIbHOT0 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 SIBICHUIX;

- YMEHHUE MOJICTIMPOBATh PEANbHBIE CUTYAIIMH Ha S3BIKE
MaTEeMaTHKH; COCTABIISITh BRIPAKCHUS, YPABHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3a/1auH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C HCITOJIb30BAaHHEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOTYyYESHHBIH
pe3yJbTaT; COCTABISATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETHPOBATH NOTYUCHHBIH Pe3yNbTaT; peliaTh
MIPUKJIAIHBIC 33]]a9¥ CPEJICTBAMH MaTeMaTHIECKOTO
aHaJKM3a, B TOM YHCJIE COLUANTbHO-3KOHOMUYECKOT0 U
(bU3UIECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOIXOSAIINI METO ISl peIIeHUs
3a]1auu; TOHMMaHNE 3HAYUMOCTH MaTeMAaTUKN B M3y4CHUN
MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBIICHUI;
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 UHTEPIPETALNA
uHpOpMaLUU 1
HH(pOPMAITMOHHBIC TEXHOJIOTHH
JUUIS BBIIIOJTHCHUS 337124
npo¢eCCHOHATBHON
JEeITEILHOCTH.

B o0J1acTH rpaskaaHCcKOro BOCIIUTAHUSA:

-YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIUSIMH U
Ha3HAYEHUEM.

B o0s1acT 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
-0CO3HaHME JIMYHOI'O BKJIa/1a B IOCTPOECHHE
YCTOWYHBOTO OyIYIIETro.

B o06s1acTu TPyA0BOTO BOCIUTAHMS:

-TOTOBHOCTb K aKTUBHOM J€STEbHOCTH
TEXHOJIOTMYECKON U COLMAIIBHOW HAIIPaBJIECHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOATEIILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;
-MHTEPEC K pa3Nu4HbIM cepaM mpodhecCuoHaTbLHOM
JesITeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynayuieit mpodeccun U peaaTn3oBbIBaTh COOCTBEHHbBIE
YKU3HECHHBIC TIJIaHBI,

-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.
OgiaieHHe YHMBEPCAJIBLHBIMU Y4eOHbIMH
NO3HABATEJIbHBIMU J1eHCTBUAMM:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUA:

-BJIaJICTh HABBIKAMU Y4€OHO-HCCIIEIOBATENLCKON 1
MPOEKTHOM JESITEIIbHOCTH, HABBIKAMH Pa3pPEIICHUS
npobiem;

-CIIOCOOHOCTh Y TOTOBHOCTB K CAMOCTOSITEIbBHOMY
MMOMCKY METO/IOB PELICHUS TPAKTUYECKUX 3a]1aY,
MIPUMEHEHHUIO PA3JIMYHBIX METOOB TIO3HAHUS;
-OBJIaJICHUE BUJIaMU JIEATEILHOCTH 110 MOTYYEHUIO
HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALNU, IPEOOPA30BAHUIO
Y IPUMEHEHUIO B Pa3IMYHBIX yUYEOHBIX CUTYAILIUSX, B
TOM YHCJIE TIPU CO3JaHUU YUCOHBIX U COITHATBHBIX
MIPOEKTOB;

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

- YMEHHE MOJICTUPOBATh PEaJIbHbIE CUTYallUU Ha SI3bIKE
MAaTCMaTUKH,; COCTABJIATH BbIPAKCHUA, YPABHCHUAA,
HEPAaBEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAaHHEM
anmapara anreOpbl, HHTEPIPETUPOBATDH MTOTY4YE€HHBIH
pe3yJbTaT; CTPOUTh MAaTEMaTHYECKHE MOJICNIN C TIOMOIIBIO
reOMETPUYECKUX MOHATUHN U BEIMYHUH, PEIIaTh CBA3aHHbIE
C HUMH TPAaKTUYECKUE 33/1a4H; COCTABIIATh
BEPOATHOCTHYIO MOJI€TIb 1 UHTEPIPETUPOBATH
MOJYYECHHBIN pE3yJIbTaT; pEIIaTh NPUKIAAHbIE 3a1a41
CpeICTBAMHU MaTEeMAaTUYECKOTO aHan3a, B TOM YHCIIe
COLIMAIBHO-9KOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;
-BJIaJICHHE METO/IaMU J0Ka3aTeNIbCTB, AITOPUTMAMHU
peleHus 3a1a49; yMeHue (GopMyIupoBaTh ONpeaeIeHHUs,
aKCHOMBI ¥ TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
JTOKa3aTeIbHBIC PACCY)KICHHS B XOZ€ PEIICHHS 3a/1ay;

- YMEHHE pelIaTh TEKCTOBBIC 33]]a4l Pa3HBIX THIIOB (B TOM
YHCJI€ HA MPOIICHTHI, JOJIU U YaCcTH, Ha JBKEHUE, 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, CIIe/ICTBHE, CBOICTBO, MIPHU3HAK,
JI0KA3aTeNbCTBO, PABHOCHIIbHBIE (POPMYITHUPOBKH; YMEHHE
dbopMyIupOBaTh OOPATHOE U MTPOTHBOIIOIOKHOE
YTBEPKACHHE, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
HCIIOJIb30BAaTh METO/] MaTeMaTUYECKOHU HHIAYKIOWH;
MIPOBOAMTH JOKA3aTENbHbIE PACCYKACHUS MPHU 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
NMO3HABATEJILHBIMHU JAelCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

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

a) obmeHue:

-pa3BepHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C
WCIIOJI30BAHUEM SI3BIKOBBIX CPEJICTB.

OBiajeHne YHMBEPCAJIBLHBIMU PeryaisiTHBHBIMH
AefCTBUAMU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

-IIPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U
JOCTOMHCTBA;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C ITO3UIIUU
JPYroro 4eaoBeKa.

- YMEHHE MOJICTUPOBATh PEaJIbHbIE CUTYallUU Ha SI3bIKE
MAaTCMaTUKH,; COCTABJIATH BBIPAKCHHA, YPABHCHUA,
HEPAaBEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAaHHEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOTYYECHHBII
pE3yNIbTaT; COCTABIATh BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUCHHBIN pPe3ybTaT; peiaTh
MPUKIIAAHBIC 3ala4i CPEACTBAMU MAaTEMATUYICCKOT'O
aHasM3a, B TOM YHCII€ COLIMaTbHO-9KOHOMUYECKOTO U
(bU3UYECKOTO XapaKTepa;

-BJIaJICHHE METO/IaMU J0Ka3aTeNIbCTB, AITOPUTMAMHU
peleHus 3a1a49; yMeHue (GopMyaupoBaTh ONpeaeIeHus,
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 MTPOTUBOIIOIOKHOE
YTBEPXKIAECHUE, IPUBOIUTH IIPUMEPEI U KOHTPIIPUMEDBEI,
MCIIOJIb30BaTh METOJ] MATEeMaTUYECKOW MHIYKIINH;
MPOBOJUTE TOKA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUN
3aJ1a4, OIICHUBATh JIOTUYECKYIO MTPABUIBHOCTh
pacCy X IEHHUII.

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

B 00J1acTH rpa:kIaHCKOro BOCIIMTAHUS:

-yMEHHE B3aUMOJICHCTBOBATh C COL[MAIbLHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIUSIMH U
Ha3HAYEHUEM.

B o0s1acT¥ MaTpMOTH4YECKOr0 BOCTIUTAHMS:
-0CO3HaHHUE JIMYHOTO BKJIJA B IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro.

B o0/1acTH TPY10BOr0 BOCIIMTAHUS:

-MHTEpEC K pa3InyHbIM cepam mpodeccnoHantbHOM
NesITeIbHOCTH, YMEHHE COBEPIAaTh OCO3HAHHBIN BBHIOOP
Oynymiei mpodecCuu U peasin30BhIBaTh COOCTBEHHBIC

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




YKU3HEHHBIE IIJIaHbL;
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA IPOTSKEHUH BCEU KU3HU.
OgiaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:
-CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbBHOMY
MMOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1aY,
MIPUMEHEHUIO Pa3JIMYHbBIX METOJIOB TTO3HAHHUS,
-OBJIa/ICHHE BUJAMH JIEATEIbHOCTH 110 OJYyYEHHUIO
HOBOT'O 3HaHMSI, €0 UHTEPIIPETALNU, TPEOOPA30BAHUIO
Y IPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYALUSX, B
TOM YHCJIE [IPU CO3/IaHUU YUEOHBIX U COLUATBHBIX
MIPOEKTOB;

-(popMuUpOBaHUE HAYYHOT'O TUIIA MBIIIICHUS, BIaJICHUE
HAaYYHOU TEPMHUHOJOTUEHN, KIIFOUEBBIMU MMOHITUAMH U
METOJIaMU;

OBJajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
AefCTBUSMU:

a) ob1eHue:

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

- YMEHHE MOJEINPOBATh PEAIbHbIE CUTYAIlUU Ha SI3bIKE
MAaTCMaTUKH,; COCTABJIATH BBIPAKCHHA, YPABHCHUA,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4H,
HCCIIEN0BATh IIOCTPOCHHBIE MOJECIIN C UCIIOJIB30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATDH MTOTY4YE€HHBIH
pe3yJIbTaT; CTPOUTh MATEMATUYECKUE MOJEIHU C TTOMOUIBIO
r€OMETPUUYECKUX MTOHATUHN U BEJIUYMH, pElIaTh CBA3aHHBIC
C HUMH IIPAKTHYECKUE 3aa4H; COCTABIIATh
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, CJIEICTBUE, CBOMCTBO, IPU3HAK,
JI0KA3aTeNbCTBO, PABHOCHIIbHBIE (JOPMYITUPOBKH; YMEHHE
(dopmynHupoBaTh 00paTHOE U MIPOTHUBOIOIOKHOE
YTBEPKJI€HHE, IPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
HUCII0JIb30BaTh METO/ MaT! eMaTHIeCKOM HHIAYKIWH;
MIPOBOJUTH JOKA3aTEJIbHBIE PACCYKIACHUS IIPU PELICHUN
3a/71a4, OLIEHUBATH JIOTUYECKYIO TPABUIIBHOCTh
paccyxIeHHUI.

1K 1.1 BbIMOAHATE PEMOHT U
MOHTaK CUCTEM
BOJIOCHAOKEHMUS,
BOJOOTBEIEHUS U OTOILICHUSI.

OsiajeHne YHHBEPCAJIBLHBIMH Y4e¢OHBIMH
NMO3HABATEJbHbIMHU JAelCTBUAMMU:

a) 6a30BbIe JJOTMUECKUE JICHCTBUS:

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

-OIIPENENATh e AEATENbHOCTH, 3a1aBaTh 1apaMeTphI
U KPUTEPUU UX JOCTUKECHUS,

- YMEHHUE ONIEPUPOBATh NOHATHUSAMU: PALMOHAIILHAS
GyHKIMS, TOKa3aTenbHas QYHKIM, CTeneHHas QYHKIIMS,
norapupmuyueckas QyHKIUs, TPUTOHOMETPHUECKUE
¢byHKIMM, 00paTHbIE (QYHKIIUU; YMEHUE CTPOUTH rpapuKu
U3YyYEHHBIX (DYHKIIMIHA, UCTIOIB30BaTh rpaduku mpu
M3YYE€HUHU MTPOLIECCOB U 3aBUCUMOCTEH, P pelIeHUH
3aj71a4u U3 IPYrUx y4eOHBIX MTPEIMETOB U 3a]1a4 U3
peanbHOU KHU3HU;
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-BHOCHTH KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKH
MOCJICICTBUH JESITEITbHOCTH.

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

-OBJIaJICHHE BUJAMU JICATEIBHOCTH IO TIOJTYYCHUIO
HOBOT'0 3HaHHMS, €r0 HHTEPIPETALUH, IPEOOPA30BAHHIO
Y TIPUMECHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIIHSX, B
TOM YHCIIC IIPU CO3J[aHUH Y4EOHBIX U COIMATBHBIX
MIPOEKTOB;

-BBISIBJISITH IPUYHMHHO-CJICICTBCHHBIC CBA3H U
aKTyaJIM3UpPOBATh 3a71auy, BBIBUTATh TUIIOTE3Y €€
pELICHUS, HAXOIUTh apPIyYMEHTBI [UIs JI0Ka3aTeIbCTBA
CBOUX YTBEP)KIICHH, 33]1aBaTh TIapaMeTPbl K KPUTCPUHU
pelIcHuS;

-aHAIM3UPOBATH TIOJYYCHHBIC B XOJIC PEIICHUS 3a1a49H
pe3yabTaThl, KPUTUYCCKH OIICHUBAThH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

-J1aBaTh OIICHKY HOBBIM CHUTYAI[HSIM, OIICHUBATh
MPUOOPETEHHBIN OIIBIT;

-pa3palaThIBaTh TJIAH PEUICHUS TPOOJIEMBI C YUECTOM
aHaJIM3a UMEIOIINXCS MaTEPUATbHBIX U
HeMaTepHaIbHBIX PECYPCOB.

B) paboTta ¢ uHpopmarueii:

-BJIaJIETh HABBIKAMH MOJTydeHHs HH(OPMAIMH U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISITH MOUCK, aHAIIN3, CHCTEMATH3AINI0 1
HUHTEPIpPETAINIO HHPOPMAIIUU PA3TUUHBIX BUJIOB U
dhopm mpecTaBIeHNUs,

-OIIEHUBATH JIOCTOBEPHOCTH, JIETUTUMHOCTh
UH(OpPMAIIHMH, €€ COOTBETCTBHE MPABOBBIM U MOPAJILHO-
ATHYECKUM 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, ypaBHEHM S, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33]1a4M, UCCIIEJ0BATh [10JIy4YEHHOE
pelLleHre U OLEHUBATh NPaBAONOJ00HOCTh PE3yIbTAaTOB;
- YMEHHUE ONEPUPOBATH MOHIATUAMU: CPEIHEE
apumeTnyecKoe, Meiana, HanboJbllee U HauMEHbIIIee
3HA4YEHUs1, pa3Max, AUCIEPCHs, CTAaHIAPTHOE OTKIIOHEHUE
YHCIOBOr0 HAOOPa; yMEHUE U3BIIEKATH,
MHTEPIPETHPOBATH UHPOPMAIUIO, PEICTABICHHYIO B
TabJIMUIax, Ha IarpaMMax, rpaukax, OTpakarollyro
CBOICTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUI; MPEJICTABIISTh
MHGOPMALIHIO C TIOMOLIBIO TaOIUI] U AUArPaMM;
MCCIIEIOBATh CTATUCTUYECKUE TaHHBIC, B TOM YHCIIE C
IPUMEHEHHEM IpapUUECKUX METOA0B U 3IEKTPOHHBIX
CPEJICTB;

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

- YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: TpapuK
¢byHKIMHN, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKIIHH,
JTUHeWHas QYHKIUS, KBaJpaTuyHas QyHKINSA, CTeIICHHAs
(GYHKIHUS C IETBIM ITOKa3aTelleM, TPUTOHOMETPHUYECKHE
¢byHK1MH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIHH,
nokasaresibHas U Jorapudmuyeckas QyHKIUU; yMEHUE
CTPOUTH TpapKu (YHKINI, BBIOIHATE PEOOPa30OBaAHUS

rpadukoB QyHKIHI.
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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 101 85 106
JAUCHHIITHHBI
B T.4.
OcHoBHoOE coiepKaHue 173 85 88
BT. 4.:
TEOpETUIECKOe 00ydeHne 83 37 46
NPaKTUYECKHUE 3aHATHS 88 48 40
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
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2.2 TemaTH4ecKuii NJIaH U coJiepaKaHUe YU4eOHOr0 npeMeTa MaTemarnka

HaumeHoBaHue pa3iesioB U TeM ypoka /
Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTUYECKUE 3aAHATHS, IPUKJIATHOH MOXYJIb (MPU HAJTMYMH)

O0BeM
4acoB

BueayauropHas
CaMOCTOATE/IbHAS
pabora / 00bem
4acoB

dopmMupyemblie
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. PanimonajibHble ypaBHeHHs U HepaBeHCTBA. CHCTeMBbI JIMHEHHBIX
YPABHEHHIA.

12

Conepxanue paszjaena: Panmonanbubsie yncia. OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH,
MPOLIEHTHI, OECKOHEYHbIE Mepuoandeckue apodu. [lpumenenue npodeit 1 MPOLIEHTOB A
peLIeHHS TPUKIAIHBIX 3a/1a4. [lelicTBUTENbHbIC Yncia. PalimoHanbHbIe U HppalMOHaIbHbIE
ymcna. ApudmMerndyeckue onepamnuu ¢ AeMCTBUTEILHBIMU YHCIaMU. MOAY/b IeHCTBUTEIBHOTO
yucia v ero cBorcra. Hatypanbabie u nensie uncia. [[pumenenre npu3HakoB I€IUMOCTH
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
HEpPaBEHCTB. Pelienue cucrem JIMHEHHBIX ypaBHEHU. MaTpuia cucTemMsl JIMHENHBIX
ypaBHeHU. OnpeaenuTenh MaTPUIILI 2X2, €r0 TeOMETPUIECKUN CMBICI U CBOWCTBA,
BBIYMCIICHHUE €T0 3HAYEHUS; IPUMEHEHUE ONPENCIIUTEIS Il PELICHUS! CUCTEMbI JIMHEMHBIX
ypaBHEHUH. Pellienne npukiIaHbIX 3a/1a4 ¢ TOMOUIBIO CUCTEMbI IMHEWMHBIX YPABHEHUH .
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaAHME: PElIeHNEe TPO(HEeCCHOHATBHBIX 3a71a4 C
MpUMEHEHHUEM Ipo0ei U IPOLICHTOB; CHCTEMBI JTMHEHHBIX YpaBHEHUH B TPO(ECCHOHATIBHBIX
3a7a4ax.

OK 01
OK 02
OK 05
OK 09
K 1.1

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 panimoHanbHbIX ypaBHEHUI 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.

COININININININ

Conepxanue pazaena: Oynkmus, cnocoOs! 3aaanus GyHKuu. B3anMuo oOpaTHbie QyHKITHN.




Kommozumus ¢dyaknuid. ['paduk dyakmuu. InemeHTapHbIe TpeoOpa3oBaHus rpaduKoB
¢dbyskuii. O6macTe onpeaeneHuss 1 MHOXKECTBO 3HadeHU Gpyakuuu. Hymu pyHkmmm.
[TpomexxyTku 3HaKONOCTOSTHCTBA. UETHBIC U HeuéTHbIe QyHKIMH. [lepuonnveckue GyHKIUN.
[TpoMexyTkr MOHOTOHHOCTH (YHKITMU. MakcUMyMbl 1 MUHUMYMBI QyHKITuU. Hanbomnwinee u
HavMEHbIIIee 3HaUeHUe (PYHKIMK Ha IpoMexyTKe. JInHelHas, KBaipaTHIHast U
npoOHOoNMMHEeHHAs GYHKIMU. DIEMEHTAapHOE NCCIIE0BAaHUE U TIOCTPOCHUE TPaUKOB ITUX
¢ynkuuii. CreneHsp ¢ 1enbiM nokaszareiaeM. CTerneHHas GYHKIUS C HATYpadbHBIM H LEJTBIM
nokasaresueM. E€ cBoiicTBa u rpauk.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIeP:KaHMe: TpadruecKasi HHTEPIPETAIUS
po(hecCHOHANTLHBIX 3a]1ad.

OK 01
OK 05
OK 09
K 1.1

Oynkuiun. CoiictBa pyHkuuit. O6paTHBIE U CIOKHBIE (PYHKIHH.

I1/p Ned TlpeoGpaszoBanue rpadukos. [loctpoenue rpadukoB GpyHKIMH.

00|

[1/p Ne5 T'padmueckne nnTepnperannu npodecCHOHATBHBIX 3a/1a4.

Crenennas ¢yHKIMs, ee rpaduk 1 o0IIMe CBOWCTBA

Pa3nen 3. Apudmernyecknii KopeHb n-oii creneHu. ppanuonajibHble ypaBHeHUs U
HEPaBEHCTBA.

COININININ

Copep:xanue pa3zaena: ApudmMeTrnueckuil KOpeHb HaTYpaJbHOM CTENEHH U ero CBOMCTBA.
[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEpKAIUX CTENEHN U KOPHU. MppalimoHanbHbIe
ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.
PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUN UPPALIMOHAIBHBIX YPABHEHUH.

OK 01
OK 09
OK 05
K 1.1

11

KopeHnb N-oii crenenu U3 JeNCTBUTEIBHOTO YHCIIA, €T0 CBOWCTBA.

12

IT/p Neb6 TIpeobpazoBaHue BbIpaXKeHUH ¢ KOPHIMU N-il CTENEHH .

13

HppanmonaibHbIe ypaBHEHNS M HEPABEHCTBA.

14

[1/p No7 Pemenue nuppanioHaJIbHbIX YpaBHEHUHN 1 HEPABEHCTB.

NINININ

Pasnea 4. [loka3zarenbHas gynkums. IlokasareabHble ypaBHEHHS U HEPABEHCTBA.

Coaepsxanue pasgena: CTeneHb ¢ pallMOHAIBHBIM [10KA3aTeNIEM U €€ CBOICTBaA.
[ToxazarenbHast pyHKLMS, €€ cBolicTBa U rpaduk. [lokazaTenbHble ypaBHEHUS U HEPABEHCTBA.
OcHOBHBIE METO/IBI PELLIEHNUS IOKA3aTENbHBIX YPABHEHNUN U HEPABEHCTB.

IIpodeccnoHaLHO-OPUEHTUPOBAHHOE COIeP:KAHUE: BEIYHCIICHUE BRIPAKEHUHN COIepIKAIINX

CTCIICHU U KOPHHU B 3aJla4ax C HpO(I)CCCHOHaHLHOﬁ HaIpaBJICHHOCTHIO.

OK 01
OK 05
OK 09
K 1.1
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15 | Cremnenb ¢ 1H00BIM pallMOHATBHBIM ITOKA3aTEJIEM. 2

16 | I1/p N8 Crenenp ¢ JIF0OBIM pallMOHATBLHBIM MTOKA3aTEIIEM. 2

17 | IlokasarenbHas GyHKIms, €€ rpadMK U CBOHCTBA. 2

18 [1/p Ne9 Brruucnenue BbIpaKeHU COAEPIKAIMX CTENIEHH U KOPHHU B MPAKTHKO- 5
OpPUEHTUPOBAHHBIX 33Jayax.

19 | IlokasarenbHbIe ypaBHEHHUSL. 2

20 | IT/p Nel0 Pemenne moka3zaTeabHbIX YpaBHEHUH. 2

21 | Iloka3zaTeybHBIC HEPABCHCTBA. 2

22 | Il/p Nell Pemenue nokasareabHbIX HEPABEHCTB. 2
Paszpnea S. Jlorapudpmuueckas pynkuus. Jlorapupmuyeckue ypaBHeHHs M HEPABEHCTBA. 12
Conep:xanue pasaena: Jlorapudwm uncna. Coricta iorapudma. JlecaTHaHbIe U HATypaIbHbIC
norapudmel. [IpeoOpazoBaHue BrIpaskeHUH, cofepxkamux Jgorapudmel. Jlorapudmuyeckas OK 01
¢bynkuus, e€ cBoricTBa u rpaduk. Jlorapupmudeckne ypaBHeHUsI M HepaBeHCTBA. OCHOBHEIE OK 05
METO/IbI pellieHus JJorapu(pMUIECKUX YpaBHEHUH U HEpaBeHCTB. PaBHOCHIIbHBIE IEPEXO/bI B OK 09
pelieHnH JorapuMUYECKUX YPaBHEHUH. K 1.1
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/leP:KaHMe: JIOrapu(Mbl B IPAKTUKO- 2
OpPHEHTHPOBAHHBIX 33Jadax.

23 On}:leneneHHe, cBOicTBa 1 BUbI Jorapudmos. Jlorapupmuueckas pynkuus, e€ rpadux u 5
CBOMCTBA.

24 | I1/p Nel2 JlorapudmupoBaHue, MOTEHIMPOBAHNUE BbIPAKEHUIL. 2

25 | Jlorapudmudeckne ypaBHEHUSI 1 HEPABEHCTBA. 2

26 | I1/p Nel3 Pemenue norapupMuU4ecKuX ypaBHEHUI U HEPABEHCTB. 2

27 | I1/p Nel4 Jlorapudmbl B IPaKTHKO-OPUEHTUPOBAHHBIX 3ajadax. 2

28 | Jlorapudmuueckas QyHKuus, €€ cBONCTBA U rpaduK. 2
Paznen 6. Tpuronomerpuyeckue BbIpakeHusi 4 ypaBHeHus. Tpuronomerpuyeckue 16
HEpPaBEHCTBA.
Copep:xanue pasznesna: CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YMCJIOBOT'O apryMEHTA.
ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa. TpuroHoMeTpuyeckas OK 01
OKPYKHOCTB, OIIPEIeNICHHE TPUTOHOMETPUYECKUX (PYHKIMI uncioBoro aprymenta. OCHOBHbIE OK 05
TpuroHoMmerpuueckue popmyisl. [IpeoOpaszoBaHre TPUrOHOMETPUUECKUX BBIPAXKEHUH. OK 09

Pemienne TPUTOHOMCTPHUUCCKUX ypaBHCHI/Iﬁ.
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29 | OcHOBHBIC MOHATHS TPUroOHOMETpUH. TpuroHomeTpuueckre PYHKIMH, UX CBOWCTBA U TPadUKH. 2

30 | I/ p Ne1500parnbie TpuroHoMerpuueckue GyHKIUU, UX CBOICTBA U IrpadyKy. 2

31 I1/p Ne16 OcHoBHBIE TPUTOHOMETPHIECKHE ¢dopmynsl. [IpeobpazoBanue MPOCTEHIITIX 5
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI.

32 | I1/p Nel7 IIpeoOpa3oBanre NPOCTEHIINX TPUTOHOMETPUYECKIX BBIPAKECHUI. 2

33 | IIpocreiinye TpUroHOMETPUUYECKUE YPABHEHUS! M HEPABEHCTBA. 2

34 | I1/p Nel8 Perenue npocTeidmmx TPUTOHOMETPUYECKUX YPaBHEHUH. 2

35 | II/p Nel9 Pemienue npocreiiminx TpPUroHOMETPUUECKUX HEPABEHCTB. 2

36 | I1/p Ne20 Pemenne TpUroHOMETPHYECKUX YPAaBHEHH. 2
Pa3nes 7. HenpepoiBable pynknnu. [IpousBoanas. 13
Copep:xanue pa3nesa: HenpepsiBHble GyHKIMU U UX cBoiicTBa. Touka pa3pbiBa. CBoiicTBa
(GyHKUIMI HETIPEpBIBHBIX Ha OTpe3ke. [I[puMeHeHne cBOMCTB HEMPEPhIBHBIX (DYHKIIHA 1151 OK 01
pewienus 3aaad. [lepsas u Bropas npousBoausie GpyHkuu. OnpeaeneHue, reoMeTpUIecKuii u OK 05
(bu3nUeCKnii CMBICT IPOU3BOTHON. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKIHH. K 1.1
[Tpou3sBoHbIE 351eMeHTapHbIX (GyHKUUH. [Ipon3BoaHAas CyMMBI, MPOU3BEIEHUS, YACTHOTO U
KOMIO3UIMH (PYHKIIHH.

37 HenpepsiBuble pyHKIMYU 1 ux cBoiicTBa. Touka pa3peiBa. CBoicTBa (yHKLNI HEMTPEPHIBHBIX 5
Ha OTpeE3Ke.

38 | I1/pNe21 IIprMeHeHe CBOMCTB HEMPEePhIBHBIX (DYHKIMIM 11 penIieHus 3aaad. 2

39 Onpenenenne npon3BogHoN. OU3NUECKU U TEOMETPUUYECKUIN CMBICI IPOU3BOAHONW. DOpMyYIIBI U )
npasuiia JudQepeHpoBaHusl.

40 | I1/p Ne22 Boruncnenue nponu3BOAHBIX JIEMEHTAPHBIX (DYHKIHH. 2

41 | I1/p Ne23 VpaBHeHue KacaTeIbHON K TpaduKy (yHKITUH. 2

42 | I1/p Ne24 Bropas npou3BoiHasl. 2

43 | 3aueTHOe 3aHATHE. 1
2 cemecTp
Paznen 8. UccaenoBanue pyHKIHUIA ¢ IOMONILIO TPOU3BOIHOIA. 6
Conepxanue paszjaena: [[pumeHeHne nporu3BOIHON K UCCIENOBaHUIO (DYHKITHI Ha OK 01
MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAMMEHbIIEro 3HaYeHUS OK 05
HeNpepbIBHON (PYHKUIUHU Ha oTpe3Ke. [IpuMeHneHne mpon3BOAHON Il HAXOXKACHUS 0K 1.1

HaWJIy4ylIero PelieHns B IPUKJIAJAHbIX 3aJa4ax, 1 ONPeaesIeHUs] CKOPOCTH U YCKOPEHUS
mpoIiecca, 3a1aHHOT0 (POPMYIION MK TpadUKOM.
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IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/IeP:KaHMe: (PU3UICCKHI CMBICI TPOU3BOTHOMN B
npodeccCHOHANBHBIX 3aauax.

44

MonotonHocTh pyHKIHH. Touku SkcTpeMyma. Hanbombiee 1 HaMMEHbIIIEe 3HAYCHUS
GyHKIINH.

45

[1/p Ne25 TTpumeneHue nporu3BoAHON 1)1 uccnenoBanus GyHkiuii. [ToctpoeHue rpadukos.

46

I1/p Ne26 ®uznveckuii CMBICT MPOU3BOJHON B MPO(ECCHOHAIBHBIX 3a/1a4ax.

Paznen 9. IlepBoodpa3Hasi M MHTerpaJ.

12

Copep:xanue paszeia: [leppooOpa3Has, OCHOBHOE CBOICTBO IEPBOOOPA3HBIX.
[lepBooOpasubie aneMenTapHbIX QyHKIMA. [IpaBrina HaxoxaeHns epBooOpa3HbIx. MHTETpai.
["'eomeTpuueckuii cMbICI HHTErpaja. Beruucienue onpeaenéHHOro HHTErpaia mno gpopmyine
Herorona— JleitOnuna. Ilpumenenne uuTerpana Juist HaX0XIeHHs IJI0aAeH I0CKuX Guryp u
00BEMOB reOMETPUYECKHX Tell.

IIpojeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE: IPUMEHEHNE HHTEIPAIIOB JJIsl pELICHUS
po(heCCHOHANLHBIX 3a]1a4.

OK 01
OK 05
K 1.1

47

Heonpenenenusiil uHTErpall.

48

[1/p Ne27 Brruncnenue HeonpeneaEHHOro HHTErpajia HeNoCPEICTBEHHBIM HHTEIPHPOBAHUEM.

49

OnpeieneH bl UHTErpail.

50

IT/p Ne28 Brruucnenue onpeaenéHHOTo HHTETpajla HEOCPEICTBEHHBIM HHTETPUPOBAHUEM.
ITprMeHeHrne MHTErpaJIoB JUIsl peleHHsl PO eCCHOHATIBHBIX 33/au.

51

I1momaas KpUBOJIMHENHOM TPaAIlCUH.

52

IT/p Ne29 Bpruncnenue niaomaam KpUBOJIMHEHHON TpamenuH.

Pasznea 10. KommiekcHbie yucJia.

AN N INDNDN

Coaep:xanue pasaena: KomminekcHble yncia. Anredpandeckas 1 TpPUTOHOMETpUYECKast
(dopMBbI 3anKcH KOMIUIEKCHOTO yKcia. ApudmMeTndyeckue onepanuu ¢ KOMIUIEKCHBIMU
qucjiaMu. KOpHI/I Nn-0¥ CTeNeHN U3 KOMIUIEKCHOTO YHCJIA. HpI/IMeHeHI/Ie KOMIIJIEKCHBIX YHCEII
JUIs petieHns GU3NYECKUX U TeOMETPHUUECKUX 3a1au.

OK 01
OK 05

53

Anre6pa1/1quI<aﬂ U TPUTOHOMCTPUYICCKAs (bOpMLI 3aIllMCH KOMIIJICKCHBIX YU CCII. KOpHI/I n-oi
CTCIICHHU 13 KOMIIJICKCHOI'O YMCJia.

54

[T/p Ne30 [leticTBus HaJ KOMIUIEKCHBIMH YHCJIAMH B aIreOpandecKoi M TPUTOHOMETPHUYECKON
dbopme.

I'EOMETPUA
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Pa3znen 1. BBenenue B crepeoMeTpuio.

Coaep:xanue pazaena: OCHOBHBIE TPOCTpaHCTBEHHbIE GUrypsbl. [ToHsATHS cTepeoMeTpun:
TOYKA, psiMasi, INIOCKOCTb, MTPOCTPAaHCTBO. [ToHATHS: Tepecekaromuecs mIOCKOCTH,
NepeceKaroIInecs npsMasi ¥ MIOCKOCTh; MOJTYIPOCTPAHCTBO. AKCHOMBI CTEPEOMETPUU U
nepBble cieacTBUs U3 HuX. CrocoObl 3aaHus IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O06o3HaueHus MPSAMBIX U TI0ckocTei. CeyeHus. M3o0pakeHne ceueHnid mupamMuIsl, Kyoa u
PU3MBI, KOTOpbIE IPOXOAAT uepe3 ux péopa. CBoiicTBa epeceyeHuil MPSMBIX U TIIOCKOCTEH.
[Toctpoenue ceueHuii B nupamuie, Kyoe mo TpéM Toukam Ha péopax. [loBropenue
TaHuMeTpun. Teopema 0 mponopIMOHANBHBIX oTpe3kax. [logodue TpeyroJsHUKOB.

OK 01
OK 05
K 1.1

55

AKCHOMBI CTCPCOMCTPHH U IICPBBIC CICACTBUA U3 HUX. Croco0Os1 3aaHus MPAMBIX U
MJI0CKOCTEH B mpocTpaHcTBe. OO03HAYCHHS PSIMBIX U TUIOCKOCTEH.

56

[1/p Ne31 [MocTpoeHne CeUCHHMIA.

57

[ToBTOpenue nmuanumMeTpuu. TeopeMa o MponopLuroHabHBIX 0Tpe3kax. [logooue
TPEYTrOJIbHUKOB.

58

[1/p Ne32 Teopema 0 IpONOPIUOHATBLHBIX 0Tpe3kax. [1ogo0ue TpeyroJpHUKOB.

Pa3nen 2. B3anmHoe pacnosio:keHHe NPSIMBbIX M MJIOCKOCTElH B MPOCTPAHCTBeE.

AN NN

Coaepsxanue pasgesa: BzauMHoe pacrosoKeHue NPsMBIX B IIPOCTPAHCTBE.
CkpeuuBaromuecs npsmele. [IpusHaku ckpemuBaromuxcs npsmMeix. [lapamiensHsie npsiMble. B
npocTpaHcTBe. Teopema 0 CylmecTBOBaHUH M €AMHCTBEHHOCTH MPSAMON NapaJuIeIbHOM TaHHON
IPSAMOM, MPOXOALIEN Yepe3 TOUKY POCTPAHCTBA U HE JIEKALIEH Ha JaHHOU ITpsAMOoH. Jlemma o
NIEPECCUCHUH MapaAIUICNIbHBIX MPAMBIX IUIOCKOCTHIO. [lapanminenbHocTs TpéX npaMsbIXx. Teopema o
TpEX NapauIeIbHBIX NPsAMBIX. Teopema o ckpenuBaromuxcs npsameix. Ipnsnax
NapauIeIbHOCTH MPSIMON U IIIOCKOCTH. CBOMCTBA MAapajyIENbHOCTH MPSAMOM U MJIOCKOCTH.
CsaoiicTBa napauienenunena u npusmsl. [lapannensusie miockoctu. [IpusHaku
NapajuIeIbHOCTH JABYX IUIOoCKOCTeH. CBOMCTBA MapaslieIbHbIX MIIOCKOCTEH.
[IepnieHAUKyYIAPHOCTD NPAMON U IJIOCKOCTH. [IpH3HaK NepneHuKyIsIpHOCTH IPSIMON U
iockocTH. [lepnenaukynsp u HakiaoHHas. Teopema o TpEX nepneHIuKyapax (psamas u
oOparHas). Yroll MeXAY CKPELIMBAIOIIUMHUCS MPSIMBIMH.

OK 01
OK 05
K 1.1

59

Bzaumnoe PACIIOJIOKCHHUC TPAMBIX B ITPOCTPAHCTBE. HapaJIJ'ICJ'ILHOCTB MMpAMBIX, HpHMOﬁ n
IIJIOCKOCTH, IUIOCKOCTEH. HCpHCHI{I/IKyHSIpHOCTL MMPAMBIX, HpHMOfI " IJIOCKOCTH, ILIOCKOCTEIA.

60

I1/p Ne33 Pemenue 3anau Ha Temy "lIpsiMbIe M IIJIOCKOCTH B IPOCTPAHCTBE'.

Paznen 3. Yruibl U paccTOSIHUS.

Conepma}me pa3aesia: HOBTOpCHI/ICI YroJj MCxXAy MpaMbIMHA HaA IIJIOCKOCTHU, TCOPEMaA
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KOCHMHYCOB. [IoBTOpEeHuUE: yroy MeX1y CKpELMBAIOIUMUCS IPSIMBIMHU B IPOCTPAHCTBE.
JIByrpannsiit yrona. [lepnenaukymnspusie miockoctd. CBONCTBA B3aMMHO MEPIEHAUKYIISPHBIX
wiockocTe. [Ipu3Hak nepneHIuKyIspHOCTH IIIOCKOCTEH; TeopeMa o MpsMOil mepeceueHus
JBYX IUIOCKOCTEH MepHeHIUKYISIPHBIX TpeThel IockocTi. CTepeoMeTpruuecKue u
IIPUKIIAIHBIE 33]1a4M, CBA3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHME: CKpelMBarOIUECs NPSMBbIE, TapalIebHbIE IJIOCKOCTU B CTAHIAPTHBIX
MHororpaHHukax. Ilapa nmapamienbHbIX IIIOCKOCTEN Ha CKPEIIMBAIOIINXCS MPSMBIX,
paccTOSTHUE MEXKY CKPEIIMBAIOIIMMHUCS MPSMBIMU B MIPOCTHIX CUTyalusax. OmyckaHue
NEPIECHIUKYIISIPOB, BHIYUCIEHUE PACCTOSHUN OT TOUKH JI0 TOUKH; MPSMOIL; MITIOCKOCTH.
Boruncnenue paccTosHUN MEXAY CKPEIIUBAIOIUMUCS MPSIMBIMH C TIOMOIIBIO
HEePIEHIUKYJIAPHON MII0CKOCTH. TpEXTpaHHbIM yro, HepaBeHCTBA Ui TPEXTPAHHBIX YIJIOB.
Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOT'O Y.

OK 01
OK 05
K 1.1

61

[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha IJIOCKOCTH, TEOPEMA KOCUHYCOB, YTOJI MEXIY
CKPELIMBAOIIUMHUCS MPSIMBIMH B IPOCTPAHCTBE.

62

JIByrpanHubiit yroia. TpéXrpaHHbli yrod.

63

[1/p Ne34 Breruncienne pacCTOSTHHI MEXTy CKPEIUBAIOIIUMUCS MPSMBIMHU C TTIOMOIIBIO
nepreHANKYISIpHOH Tiockocth. Teopema [Iudaropa, TeopeMbl KOCHHYCOB 1 CHHYCOB JIJISI
TPEXTPAHHOTO YIJa.

Paznen 4. MHOTOrpaHHUKH M TeJ1a BPallleHus .

Coaepsxanue pasgena: Cucrtemarusanys 3HaHU: MHOTOIpaHHUK U €T0 2JIEMEHTHI.
[Inpamuia. Bunel nupamun. IpaBunenas nupamuaa. [lpusma. Ipsmas u HakiIOHHAS TPU3MBL.
[IpaBunbuas npusMma. [psmoil mapannenenumnes, npsAMOYroibHbINA Napajuienenunesn, Kyo.
[IpaBunbHbBIE U TONTYIPAaBUIIbHBIE MHOTOIpaHHUKU. [{unnHapryueckas mnoBepXHOCTb,
oOpasyromye mHApruIeckoi nosepxHoctu. Humunap. Ipsamoii kpyroBoit nuianHap.
[Tnomanp noBepxHocTH HHIUHAPa. KoHMUYecKast MOBEpXHOCTh, 00pa3yroIine KOHMYECKON
nosepxHocTu. Konyc. CeueHne KoHyca IIOCKOCTBIO, TapajIEbHON INIOCKOCTH OCHOBAHHS.
VYceu€nnsiit konyc. M300pakeHne KOHYCOB U YCeUEHHBIX KOHYCOB. [Imommans 60koBO#
ITOBEPXHOCTHU M MOJIHOM NOBEPXHOCTH KOHYca. [IpuKitaiHbIe 3a1a4um, CBSI3aHHbIE C [IUIMHIPOM.
Cdepa u map. Bug u nzobpaxenue mapa. Ypasuenue chepsol. [Lnomans cepsr u e€ yactei.
[Tpuxnaanele 3a1auu, cBsi3aHHbIe co cpepoil u mapom. 3anaun o teme «Tenaa U TOBEPXHOCTH
BpaILEHU».

IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COJIeP/KAHME: MHOTOIPAaHHUKHY B IPAKTHKO-
OpHEHTHPOBAHHBIX 33/1a4aX .

OK 01
OK 05
K 1.1
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64

[Ipu3ma, napannenenunen, Kyo, nMpaMuaa U UX CEUEHHUSL.

65

I[1/p No35 MHororpaHHuK# B IPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4ax .

66

[{unueap, KOHyC, ap U UX CEYECHHUS.

67

I1/p Ne 36 3agaum o Teme «Tena v MOBEPXHOCTH BPALIICHUS.

Pa3nen 5. BekTopbl B IpocTpaHcTBe.

OININININ

Coaep:xanue pasaena: [Ionstue BeKkTopa Ha MIIOCKOCTU U B pocTpaHcTBe. CyMMa U pa3HOCTh
BEKTOPOB, IPABUJIO MapalljiesieNuIeia, yMHOKEHHE BEKTOpa Ha YUCIIO, pa3I0KEHUE BEKTOpa
1o 0asucy TpEX BEKTOPOB, HE JIeXKAIIUX B OJHOU IIIOCKOCTH. CKalspHOE MPOU3BEACHHE,
BBIUMCJIEHHE yIiIa MEKYy BEKTOpaMHu B npoctpaHctse. [Ipocreiimume 3a1auu ¢ BEKTOPAMH.

68

IlonsaTne BexTOpa B mpocTpancTBe. KOOpAMHATEI TOUKM M KOOPIMHATHI BEKTOPA.

69

[1/p No37 CnosxeHue v BBIYMTaHHE BEKTOPOB. Y MHOXKEHUE BEKTOpA HA YHCJIO.

70

I[1/p Ne38 CkansipHoe mpousBeieHne BEKTOPOB.

71

I1/p Ne39 IpocTeiimue 3aqaun B KOOpIMHATAX.

Paznen 6. O0béM MHOrOrpaHHHMKA.

ODININININ

Conepxanue pazaena: Oobém tena. O0bEM NPSAMOYTOIBHOTO Napajiesienuneaa. 3aaadan 0o
YABOCHHUH Ky0a, 0 KBaJipaType Ky0a; o Tpucekiuu yria. CTepeoMeTpuyecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSAMOYTOIBHOTO Mapaenenunena. [Ipukinaanepie 3a1auu, CBsI3aHHBIE C
BbIYHUCIIEHHEM 00bEMa MPSAMOYTOJIbHOTO napasuienenunena. O0bEM NpsIMOoil IPU3MBI.
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB MPSAMON PU3MBI.
[Ipuknagnbie 3a1a9u, CBSI3aHHBIE ¢ 00BEMOM MPSIMO TPU3MBL. Brrarcnenne 005EMOB T ¢
MOMOIIbIO onpeaenéHHoro nurerpana. O6bEM HaKJIOHHOHM NpU3MBbl, mupamuabl. opmyia
00Bpéma nupamuasl. OTHOIIEHHE 00BEMOB UpamMu ¢ o0IUM yriioM. CTepeoMeTpuiecKue
3a/1a4yM, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI, mUpamMuabl. [Ipukinaanbie 3a1a4u Mo
teme «O0BEMBI Te», CBSI3aHHbIE ¢ 00bEMOM HAKJIOHHOW NpU3MBbl, mupamusl. [Ipumenenne
00BbEMOB. BeluncieHne paccTosiHUSL 10 TUIOCKOCTH.

IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COEeP:KAHUE: BEIYNCICHHE 00HEMOB IIPH PEIICHUHN
po)eCCHOHANIBHBIX 3a]1a4.

OK 01
OK 05
K 1.1

72

O06bEM MPSIMOYTOJIBHOTO NapaJljieNienunea, NpsiMoi TpU3Mbl U HAKIIOHHOW IPU3MBI.

73

O6BEM nmMHpa, Konyca, nupamuisl. O0bEM mapa. [nomans chepsl.

74

IT/p Ne40 Beraucnenne 00eMOB TIPH pelIeHNH MPo(ecCHOHANBHBIX 3a/1a4.

NN N

BEPOATHOCTB U CTATUCTHUKA

Pa3nen 1. DaemenTsl Teopuu rpagos.
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Copep:xanue pasaena: I'pad, cBs3ubli rpad, npeacTaBiIeHne 3a1a41 ¢ TOMOIIBIO Tpada.

K 1.1
Crenenb (BasieHTHOCTb) BepuiMHbL. ITyTh B rpade. Llenu u uukisl. I'padsr Ha miiockocTy.
JlepeBo cny4ailHOTO SKCIIEpUMEHTA.
75 Fpa(b,UCBﬂ:«;HLIﬁ rpad. [Iyte B rpade. Ilenu u mukisl. ['padsr Ha mmockocTH. [lepeBo 5
CIIy4alHOT'O SKCIIEpUMEHTA.
76 | IT/p Nedl [pencraBneHue 3a1a4u ¢ MOMOIIIBIO rpada. 2
Paznen 2. CiryyaiiHble ONbITHI, C1y4aliHble COObITHSI H BEPOSITHOCTH COOBITHIA. 4
Coaep:xanue pazaesa: CinydaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4YaiHbIE COOBITHUS. OK 01
DnemeHTapHbIe COOBITH (MCX0/1bI). BeposTHOCTB cityuaitHoro coobITHs. BeposTHOCTH OK 02
COOBITHI B OTIBITaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSMHU. OK 05
OK 09
K 1.1
77 Crnyyaiinble SKCIIEpUMEHTHI (OIBITHI) U CIy4aliHble COOBITHS. ). BeposTHOCTh cityyaiiHOro 5
COOBITHSI.
78 | I1/p Ne42 BeruucieHne BEpOsSTHOCTH CITy9ailHOTO COOBITHSI. 2
Paznen 3. Onepanuu Hai MHOKeCTBAMHU U coObITUSIMH. CJ102KeHMe U YMHOKeHUEe 4
BEPOAATHOCTEM. YciI0BHasi BeposATHOCTH. He3aBucumblie coObITHS.
Conepxanue paszjaena: [lepeceuenue, o0beIUHEHNE MHOKECTB U COOBITHIHA, OK 01
IPOTUBONOJIOXKHBIE cOObITHA. DOpMyIIa CI0XKEHHUS BEPOATHOCTEH. Y CIIOBHAsE BEPOSITHOCTD. OK 02
YMHOxkeHue BeposTHOCTeW. PopMyria yCI0BHOM BEPOATHOCTU. POopMyIia IMOITHOU OK 05
BeposTHOocTH. Dopmyna baiieca. HeaBucumbie cOOBITHS. OK 09
K 1.1
79 | Ilepeceuenue, 06beIMHEHNE MHOXKECTB U COOBITHI, TPOTUBOMNOJIOKHBIE COOBITHS. 2
80 [1/p Ned3 dopmyna cinoxkeHus: BEpOSITHOCTEH. Y CJIOBHAS BEPOSTHOCTh. Y MHOYKEHHE )
BeposiTHOCTEeN. PopMyibl YCIOBHOM M 1ToHOU BepositTHocTH. Dopmyna baiieca.
Pa3nen 4. DjieMeHThI KOMOMHATOPUKH. 4
Copep:xanue pasznena: KomOuHaropHoe npaBuiio yMHOKeHus. [lepectaHOBKH U akTOpHal. OK 01
UYucno coueranuii. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa. OK 02
OK 05
OK 09
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K 1.1

OcHoOBHbIE IOHATHSA KOMOMHATOPUKH.

ITonroroska K

81 2
9K3aMEHY, 2 4.
82 [1/p Ne 44 TlepectanoBku u paxropuain. Yucno coueranuid. Tpeyronpuuk [Nackans. @opmyna 5 [ToaroToBka k
6unoma Herorona. 9K3aMEHY, 2 4.
Pa3nen 5. Ciryyaiinble BeJIMUMHBI M pacnpe/eaeHusi. DJieMeHTbl MaTeMaTH4YeCKOi 10
CTATHCTHKH.
Coaep:xanue pasgena: CinydaiiHas BenuurHa. Pacnpenenenue BeposiTHocTel. J(uarpaMmma
pactpeaenenus. Onepanuu HaJl CIyd4ailHBIMU BeTMUrMHAaMK. bunapHas ciydaiiHasi BeJTU4rHa.
I'eomerprueckoe pacnpenenenue. buHoMuaneHoe pacnpenenenue. Maremarnaeckoe
OJKHUJaHUE CIy4aiiHOW Bean4nHbl. COBMECTHOE paclpeelIEHUE IBYX CIy4alHbIX BEJIMUMUH. OK 01
HesaBucumpble cinyyaiinbie BenuuuHbl. CBOWCTBA MATEMATHUYECKOTO OKUJIAHHUS. OK 02
MaremaTrueckoe 0KuaHne OMHapHOW ciydaiiHON BennyuHbl. MaremaTHueckoe OXKH1aHue OK 05
re€OMETPUUYECKOTr0 M OMHOMMAJILHOTO pacupeaeneHuil. Jlucnepcus U CTaHAapTHOE OTKJIIOHEHHE. OK 09
Hucnepcust OuHapHOM ciydaiiHOM BenuuuHbl. CBolcTBa Aucniepcud. MaTtemaTuueckoe K 1.1
O’KHJJaHUE NTPOU3BEACHUS U JUCIIEPCUSI CYMMBbI HE3aBUCUMBIX CIyYailHBbIX BEJIUYHUH.
Jucnepcust OMHOMHMAIBHOTO paclpeieleHns. 3HAKOMCTBO ¢ BEIOOPOUYHBIMHU
xapaktepucTukamu. OLieHKa CPEAHEr0 U AUCIIEPCUHU T€HEPAIBHON COBOKYITHOCTH C ITOMOIIBIO
BbIOOPOYHBIX XapakTepuCTUK. OlleHMBaHUE BEPOSITHOCTEH COOBITUI IO BEIOOPKE.
83 Cnyuaitnas BennunHa. Pacnipenenenue BepositHocTel. bunapHas ciydaiiHas BeTudnHa. 5 [Toxroroska k
HK3aMEHy, 2 4.
84 ['eomeTpuueckoe pacnpenesnenrne. buHoMHanpHOE paclpeneieHue. 5 [ToaroroBka k
9K3aMEHY, 2 4.
85 MaremaTnueckoe 0KHUIaHUE CIIy4aliHON BEJINYUHBI. J[McIIepcHs U CTaHAAPTHOE OTKIOHEHHUE. 5 [ToaroroBka k
9K3aMEHY, 2 Y.
86 OcHOBHBIE IOHATHS MaTEMaTUYECKON CTATUCTUKH. 5 [HoaroroBka k
9K3aMEHY, 2 .
g7 HTorosoe 3aHsTHE. 5 IloaroroBka x
9K3aMEHY, 2 .
173 14
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3 YCJIOBUS PEATIN3AIINU TPOT'PAMMBI YYEBHOT'O ITPE/IMETA
3.1. TpeGoBaHusi K MAaTePHATbHO-TEXHUYECKOMY 00ecTeYeHUI0

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 TOCOOH;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aJIaHUs JUIs1 KOHTPOJIBHBIX paboT;

- npoecCHOHAIBHO OPUCHTUPOBAHHBIC 33 JAHNS;

- MaTepHabl YK3aMeHa.

TEXHUYCCKUMU CPEACTBAMU O6y‘IeHI/I$I:

- IEpCOHAJILHBII KOMITBIOTEp ¢ JMeH3noHHBIM [10.

3.2. UndopmanuoHHOe o0ecriedeHNe peaTu3aly NPOrpaMMbl Y4eOHOI0 npeaMera

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

3.2.1. OcHoBHbBIE MeYaTHLIE H31AHNUSA

1. Amumos, II1.A.. Maremaruka: anrebpa u Hadajia MaTEMaTHYECKOTO aHAITN3a TE€OMETPHSL.
Anre0pa n Hauasa MmareMaTHueckoro aHanu3sa. 10-11 knaccel. bazoBslit u yrinyonénuslil ypoHu. DY /
[I.A. Anumos, FO.M. Komnsirun, M.B. TkauéBa — Mocksa : [IpocBemenue, 2022.

2. AranacsH, JI.C.. MaremaTuka: anredpa 1 Hayana MaTeMaTHYE€CKOTO aHAJIM3a T€OMETPHSL.
I'eomerpust. 10-11 kmaccrl. bazoBeriii u yrny6onénusiii yposau. DDV / JI.C. AtanacsH, B.®. Byry3o0B,
C.b. KagomueB — Mocksa : ITpocsenienue, 2022.

3. Mepansik A.I'. AnreOpa u Hauana maTemMaTudeckoro ananusa. 10 kimacc. YrnyOn€HHbIH
ypoBeHb. DDV / A.I'. Mep3nsk, [I.A. Homuposckuii, B.M. Ilonskos; moa. pen. B.E. Ilogonbckuit —
Mockaa : IIpocsemenue, 2022.

4. Mepznsak A.I'. Matematuka: anredpa 1 Hayaja MaTeMaTHYECKOT0 aHaIM3a FeOMEeTpHsl.
Anrebpa u Hauana MareMaTudeckoro aHanusa. 11 kiacc. Yriny6néunsiil ypoenb. DOV / A.I'. Mep3isik,
J.A. Homuposckuii, B.M. Ilonsikos; noa. pea. B.E. [logonsckuit — Mocksa : [Ipocsemienue, 2022.

5. Mepsnsik, A. I'. Maremaruka: ['eomerpus. Yrinyonéunsiit ypoBenb. 10 kinace : yueOnuk / A. T
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 nupoBbix 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 6ubnmuoreka (HOB) (http://www.elibrary.ru);

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

3.2.3. JlonoJHUTEIbHbIE HCTOYHHUKHU

1. boromoroB H.B. Marematnka: y4yeOHUK Ui CpelHEro  MNpodecCHOHATBLHOTO
obpazoBanus/H.B.boromonos, I1.M. Camoiinenko.- 5-¢ u3za., nepepad. u  gom..- M.: U3parenbcTtBo
FOpaiir, 2020.-401c.
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2.boromonoB H.B. IIpaktuueckue 3aganust no maremaruke. B 2 actax. U.1: yuebHoe nmocobue
UIsl cpeaHero mnpodeccuoHanbHoro odbpaszosanus/H.B. boromonos.-11-e u3n., mepepad u gom.- 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. : yueObnuk / bammakos M.U. — Mocksa : ULl «Akanemus»,
2019. — 394 c. — (CIIO).

5.boromonoB  H.B. Maremaruka: y4eOHUK i CpegHero  IpogecCHOHATHLHOTO
obpazoBanus/H.B.boromomnos, I1.1. Camoiinenko.- 5-¢ u3za., mepepadb. u  mom..- M.: M3marenbcTBo
FOpaiir, 2020.-401c.

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

7. Poccwuiickas 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 OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJBbHOMN IUCIATIIINHBI

KoHTpo/1b M OleHKa pe3yabTaTOB OCBOEHHUS 00Ie00pa30BaTeNbHOW AMCLUUIUIMHBI PACKPBIBAIOTCS 4epe3 AMCLUIUIMHAPHBIE PE3yJIbTaThl,
HanpasJIeHHbIC Ha (popMupoBaHe OOIIHMX U MPOPECCHOHATBLHBIX KOMIIETEHIINIH 10 pa3/iesaM U TeMaM COAep KaHusl ydeOHOro MaTepHara.

O6mme / npodeccuoHaIbHbIE
KOMIIeTEeHI[UH

Pa3znes / Ne ypoka

Ilemarornyeckue TexXHoJI0ruu /

aKTHBHbIe GOpPMBI U MeTObl 00y4eHUsI

Tun oueHOYHbIX MEPONIPUATHIH

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

Anrebpa u MaTeMaTHYECKHUMA

aHaju3

P 1, rembl 1-6

P 2, remnr 7-10
P 3, remnr 11-14
P 4, remsr 15-22
P 5, remur 23-28
P 6, Temsr 29-36
P 7, tembr 37-43
P 8, remsr 44-46
P 9, temsl 47-52
P 10, Temsr 53-54
I'eomerpus

P 1, remsr 55-58
P 2, Temsr 59-60
P 3, remsr 61-63
P 4, temsl1 64-67
P 6, Temnr 72-74

BCpO}ITHOCTB Hn CTaTUCTHUKA

P 2, remnr 77-78
P 3, Tremsr 79-80
P 4, remsr 81-82
P 5, remsr 83-87

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

Pedepats/CoobiieHus

Brinonnenue 3x3aMeHaIMOHHOTO TECTa
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MaTeMaTU4YeCKUN aHaIIn3
P 1, Temsr! 1,2,6
P2, Tema 9
P4, Tema 18
P 5, rema 27
P 8, Tema 46
P 9, rema 50
I'eomerpus
P 4, rema 65
P 6, Tems1 74

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

Anrebpa 1 MaTeMaTHYECKUAN
aHaju3

P 1, remn! 1-6

BeposTHOCTh ¥ cTaTUCTHKA
P 2, remsr 77-78

P 3, remnr 79-80

Ilexarornyeckue TeXHOJIOTUH:
JIMYHOCTHO-OPUEHTUPOBAHHBIE,
MH(}OPMaLlMOHHO-KOMMYHUKAaTHBHbIE
TEXHOJIOTUH, 3/I0pOBbecOeperaromye
TEXHOJIOTMH, KEHC-TEXHOJIOTUs.

VYceTHBII onpoc
TectupoBanue
Keinc-3ananus
[IpakTuueckue paboTh
KonTtponbHbie paboThI
Pa3noypoBHeBbI€ 3a1aHusA

npodecCHOHATbHON P 4, remsr 81-82 AKTHBHbBIE MeTObI 00yueHusi: 6ecena, @poHTATBHBINA OIIPOC
NESTEIbHOCTH. P 5, rembr 83-87 Mpe3eHTaIMsI, MaTeMaTHIeCcKas urpa, KoncnekTsr

«MO3roBOH MITYpM», MpoOaemHast nekuus, | Pedepars/Coobiuienus

JIENIoBasi UTpa, Keiic. BrInonHeHue 5K3aMeHaMOHHOTO TecTa
OK 05 OcymiecTBisiTh YCTHYIO Anrebpa u MaTeMaTUYECKUM Ilexaroruyeckue TEXHOJIOTUM: VYcrHbIl onpoc

U MUCbMEHHYI0 KOMMYHHUKALINIO
Ha rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0COOEHHOCTEN
COLMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

aHam3

P 1, remnr 1-6

P 2, Temsr 7-10
P 3, temsr 11-14
P 4, remsr 15-22
P 5, Temsr 23-28
P 6, Temsr 29-36
P 7, temsbr 37-43
P 8, remsr 44-46
P 9, temsr 47-52

JINYHOCTHO-OPUEHTUPOBAHHBIE,
MH(OPMaLlMOHHO-KOMMYHUKAaTHBHbIE
TEXHOJIOTUH, 30pOBbeCcOEpEratoIe
TEXHOJIOTHH.

AKTHBHbBIE MeTO/IbI 00yUeHusi: Oecena,
Mpe3eHTaIMsI, MaTeMaTHUeCKas Urpa,
«MO3TOBOH MITYpM», MPOOIEMHAst JISKITHS,
JIeJIoBast urpa.

TectupoBanue

Keiic-3amannsa

[IpakTuyeckue paboThI

KoHnTpoabHble paboThl
Pa3HoypoBHEBBIE 3a1aHUS
@pOHTAIBHBIN OIPOC

KoHcnekTsl

Pedeparte/Coobmienns

BrinosnHeHne 3K3aMeHaMOHHOTO TECTa
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P 10, Temnr 53-54
I'eomerpus

P 1, remnr 55-58
P 2, remsr 59-60
P 3, remb1 61-63
P 4, remsr 64-67
P 6, Tembl 72-74
BepositHOCT 1 cTaTUCTHKA
P2, Tembr 77-78
P 3, remsr 79-80
P 4, remnr 81-82
P 35, Tremsr 83-87

I1-o/c Anrebpa u
MaTeMaTU4YeCKU aHaIIN3
P 1, Tems! 1,2,6
P2, Tema 9
P4, tema 18
P 5, Tema 27
P &, rema 46
P9, tema 50
I'eomerpus
P 4, Tema 65
P 6, Tembl 74

OK 09 ITons3oBatbes
npodecCuoHaNBHOM
JIOKYMEHTalen Ha
rOCy/IapCTBEHHOM U

HHOCTPAaHHOM A3bIKax.

Anrebpa u MaTeMaTUYECKUM
aHam3

P 1, remsr 1-6

P 2, remsr 7-10

P 3, remur 11-14

P 4, remsr 15-22

P 5, remsr 23-28

Ilexarornyeckue TeXHOJIOTUH:
JIMYHOCTHO-OPUEHTUPOBAHHBIE,
MH(OPMaLlMOHHO-KOMMYHHUKATUBHbBIE
TEXHOJIOTMH, KEHC-TEXHOIOTUs.

AKTHBHBIE MeTO/IbI 00yUeHus: Oecena,

npoOeMHast JIEKIHsI, KEeiC, 1eJoBas urpa.

VYceTHBII onpoc
TectupoBanue
Keitic-3amannsa
[IpakTryeckue paboThI
KoHnTposabHbie paboThl
Pa3HoypoBHEBBIE 3a1aHUS
DpOHTAIBHBIN ONPOC
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P 6, Temb1 29-36

P 10, Temsr 53-54
BeposTHOCTh M cTaTUCTHKA
P 2, remnr 77-78

P 3, remnr 79-80

P 4, remsr 81-82

P 5, remur 83-87

KoHcnekTsl
Pedepats/CoobmieHus
BrimosiHeHHE DK3aMEHAMOHHOIO TECTA

IIK 1.1 BbInogHATE PEMOHT U
MOHTaX CUCTEM
BOJIOCHAOKEHU,
BO/IOOTBEJICHUS U OTOILJICHUS.

Anrebpa 1 MaTeMaTHYECKUN
aHam3

P 1, remnr 1-6

P 2, remnr 7-10

P 3, Temsr 11-14
P 4, tempr 15-22
P 5, remsr 23-28
P 6, Tembl 29-36
P 7, remsr 37-43
P 8, rembl 44-46
P9, temsr 47-52
P 10, Temsr 53-54
I'eomerpus

P 1, Temsr 55-58
P 2, remsr 59-60
P 3, Tems1 61-63
P 4, remsr 64-67
P 6, Temb1 72-74
BeposiTHOCTB U cTaTucTHKa
P 2, remsr 77-78
P 3, Temsr 79-80
P 4, remsr 81-82
P 5, remsr 83-87

I1-o/c Anrebpa u

Ilenarornyeckue TeXHOJIOIMH:
JIMYHOCTHO-OPUEHTUPOBAHHBIE,
MH(}OPMaLlMOHHO-KOMMYHUKATHBHbIE
TEXHOJIOTUH, 3/I0pOBbecOeperaromye
TEXHOJIOTMH, KEHC-TEXHOJIOTUs.

AKTHBHbBIE MeTObI 00yueHusi: Oecena,
NPE3CHTAIHsI, MATeMaTHYECKasi Urpa,
«MO3rOBOM HITYpM», IPOOJIEMHAs JIEKIIUS,
JIeNIoBast Urpa, Keuc.

VYeTHbII onpoc

TectupoBanue

Keic-3ananus

[IpakTuueckue paboThI

KonTtponsHbie paboThI
Pa3noypoBHeBbI€ 3a1aHUsA
@pPOHTAIBHBIN OIIPOC

KoncnekTsl

Pedepats/CoobmieHus

BrinonHenue 3x3aMeHaliMOHHOTO TECTA
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MaTeMaTU4YeCKUN aHaIIn3
P 1, Temsr! 1,2,6
P2, Tema 9
P4, Tema 18
P 5, rema 27
P 8, Tema 46
P 9, rema 50
I'eomerpus
P 4, rema 65
P 6, Tems1 74
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