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00pa30BaTeIbHbIM YUpexKIeHHeM JIOTIOJTHUTENILHOT O Mpo(peccHoHaNLHOro
00pa3oBaHus «Mueturyt passutus MpohecCHOHaNbHOrO obpasoBanusy (OPIEOY
ANO «MPIIO) 113 peanmsaumu OCHOBHOH npotheccHoHanpHOM obpazoBaTesbHO
fiporpammsl CT1O Ha Gase ocHOBHOrO 061Lero0 00pa30BaHMUSI C MONyYeHHEM CpeaHero
o011ero odpas3oBanus no crieliansHocT 39.02.01 «ConuanbHast paboTay.
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1. IACIIOPT MIPUMEPHOM POT'PAMMBI YYEFHOU JUCIATLIAHBI

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

PaGouas mporpamma y4eOHOM TuCHUIUIMHBEI MaTemMaThKa MpeAHa3HauYeHa I U3ydeHUs
MaTeMaTUKHd B YUYPEKACHHUSIX CpelHero mnpodecCHOHaIbHOTO 00pa3oBaHUsl, peaTu3yIoIIUX
o0pa3oBaTeNbHYI0 MPOrpaMMy CpelHero (MoJHOro) oOmiero oOpa3zoBaHusi, MPH IOJITOTOBKE
CHEeHUalNCTOB cpenHero 3BeHa. OOyuwaromumecs B yupexnaenuun CIIO mo ganHomy mnpoduiro
M3y4JaloT MaTeMaTuky B oObeme 262 dacoB. PabGouas nporpamMmma ydeOHON IMCIMIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHOM OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPEAHETO OOILEro
oOpa3oBaHusi, of00peHa pemieHUEM (eneparbHOr0 Y4eOHO-METOAMYECKOTO OOBEIUHEHUS TIO0
obmiemy oOpaszoBanuto (mpotTokon ot 28 uroHs 2016 r. Ne 2/16-3) misa cnenmansHoctr 39.02.01.
«CornmanpHas paboTa»

1.2. Mecto mucuumimHbl MaremaTnka B CTPYKTYpEe OCHOBHOM NpodecCHOHAIbHOM
oOpa3oBaTenbHOil mporpamMmmbl: O011e00pa30BaTENbHbBIN UK, 0a30Basi IUCIUIUIMHA.

1.2.1 Ilnanupyemble pe3ylbTaThl OCBOCHHS 00I€00pa30BaTENbHON TUCIUILUIUHBI B
cootBercTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

1.3. Hean u 3anpauu y4yeOHOIl TMCHUIJIMHBI — TPeOOBAHUSA K pe3yJlbTaTaM OCBOCHHS
muciuruinael: CopepkaHue MporpamMMbl 00IIe00pa30BaTEIIbHON JUCIMILIUHBI «MaTteMaTukay
HaIpaBJICHO Ha JOCTHKEHHUE PE3yJIbTAaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBaHusmu OI'OC
COO c¢ yuerom npodeccronanibHo Hanpasiennoctn @I'OC CIIO.

Oco0oe 3HaueHne AUCHHUILINHA UMeeT NpH popmuposanuu u pa3sutuu OK u 1K

131 Heaum u 3aga4yd AUCHMILUIMHBI — TpPeOOBaHUS K pe3yJbTaTaM OCBOEHHS
AUCHUILIMHBI:

OcBoenue coiepkaHusi ydeOHOW AUCHUIUIMHBI «MareMmaTtuku»  oOecreuynBaeT
TOCTHKEHHUE CTYJIEHTAMU CIICAYIOIIUX Pe3yIbTaTOB:

- JUYHOCHHBIX:

JI1 - rOTOBHOCTH K TPYZy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOIIO0HE;

— FOTOBHOCTh K AaKTUBHOM JI€ATEIIbHOCTHM TEXHOJIOTMYECKOM U  COLUAIbHOU
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTETIBHO BBITIONHSTH
TaKylo JAeSITeNbHOCTD;

- MHTEpEC K pa3InuHbIM chepam mpodecCHOHATHHON AeSITENFHOCTH,

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENFHO (DOPMYITHPOBATh U aKTyaTH3UPOBATH MPOOIEMyY, paccMaTpUBaTh
€e BCECTOPOHHE;

— yCTaHABIMBATh CYIIECTBEHHBIH TMPU3HAK WIM OCHOBAHMS JUISI CpaBHEHWS,
Kiaccudukanuu u 0600IIeHUS;

— OTpENeNATh TENH JeATEIbHOCTH, 3a/JaBaTh TMapaMeTphl W KPUTEPUU HX
JIOCTHOKCHHS;

— BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJIICHUSIX

— BHOCUTh KOPPEKTHBBI B JI€ATE€IBbHOCTh, OILEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJE/ICTBUM 1€ATEIbHOCTH;

— pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM

0) 60a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:



— BIIQJICTh HAaBBIKAMU Y4YeOHO-HCCIIEIOBATEIbCKOW M TPOCKTHOW NeATeIhHOCTH,
HaBbIKAMU pa3pelieHus npooiem;

- BBISIBJIATh ~ IPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyalIM3UpoOBaTh  3ajady,
BBIJIBUTaTh THUIOTE3y €€ PpEIICHUs, HaXOOUThb apryMEHThl i1 JI0Ka3aTelbCTBAa CBOUX
YTBEPKJICHHI, 3a1aBaTh NapaAMETPbl U1 KPUTEPHUH PELICHUS;

- AQHAJIM3UPOBATh IOJIYYEHHBIE B XOJE€ PELICHUS 33Ja4M pPe3ylbTaThbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

- YMETh I[E€PEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M MPAKTHUYECKYIO0 oO0jacTu
KU3ZHEACSITEIBHOCTH;

— YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

— BBIJIBUTaTh HOBBIC UJICH, TIPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

U CLIOCOOHOCTH MX UCIOJIb30BAaHUS B IO3HABATENILHOM U COLIMATIBHON MPAKTHKE

JI2.B o0nacT IeHHOCTH HAYYHOTO TIO3HAHUS:

- c()OPMUPOBAHHOCTh ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO  COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOINICCTBEHHOW INPAKTHKU, OCHOBAHHOTO HA JHAIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

- COBCPIIICHCTBOBAHNUE SI3BIKOBOM M YHTATEIBCKOW KYJIBTYPHl KakK CpeJICTBa
B3aUMO/ICHCTBHS MEXTy JIFOJIbMU M ITO3HAHUS MHPA;

- OCO3HAHHWE IICHHOCTH HAyYHOW JCSITEIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOCKTHYIO M UCCIIECI0OBATEIIbCKYIO JICATSIILHOCTh HHIUBUIYAJIbHO U B TPYIIIIE.

OBnazneHnue yHUBEpPCAIbHBIMU Y4€OHBIMH IT03HABATEIHHBIMU JCHCTBUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH TOJNyYeHUS HH(DOpPMAIMHM W3 WCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh MOKWCK, aHAU3, CUCTEMATH3allMI0 W HHTEPIPETAIUIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (JOPM MPEIACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popMarax ¢ y4eToM Ha3HaYeHUS WH(OPMAIUU U
[EJIeBON ayTUTOPUH, BBIOMpAst ONTUMATIbHYIO0 (GOpMyY IIPEICTaBICHUS U BU3YyaIH3alUH;

— OIICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpPMAIIMH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIIbHO-3THYECKUM HOpPMaM;

— UCIIONIb30BATh CPECTBA MH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEeIICHHH KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHW3alMOHHBIX 33/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

— BJIa/IeTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI WHGOpMaIMU, UHOOPMAIIMOHHON
0€30MacCHOCTH IUYHOCTH

JI3. B o6nactu JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

— c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

- CIIOCOOHOCTh  OIEHWBATh CHTYAaIlMI0O W TIPHUHAMATh OCO3HAHHBIC PpEIICHHS,
OPUEHTHUPYSICH HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

— OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMTENSM U (UJIM) JPYTUM YJIeHAM CEMbH,
CO3JaHMI0 CEMBU HA OCHOBE OCO3HAHHOTO TMPHUHATHS IIEHHOCTEH CeMEHHOW JKU3HH B
COOTBETCTBUU C TPaAULIUAMHU HapoJ0B Poccuu;



OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSMHU:

a) CaMOOpTraHU3aLysL:

— CaMOCTOSITEJIbHO ~OCYIIECTBJISATh TO3HABATEIbHYIO JICSITEIIbHOCTb, BBISBISATH
po0JIeMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NEATEeIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

— CaMOCTOSITENILHO COCTAaBIISITh IUIAH PEIICHHS MPOOJIEMBI C YIETOM HMEIOIIIXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeOuTeHU;

— JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;

- croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO HTUPOKOI

- KOOPAWHUPOBATH JIEUCTBUA M0 €€ JIOCTHKEHHUIO: COCTaBJISITh IUIAH JICWCTBUI,
pacmupeneniaTh poid C YYeTOM MHEHHH YYacCTHUKOB OOCYXAAaTh pe3yJdbTaThl COBMECTHOU
paboThI;

— KOOPJMHHUPOBATH U BBHIMOIHITH padOTy B YCIOBUSX PEaTbHOr0, BUPTYaTbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIISATh TO3UTUBHOE CTPATETMUECKOE TTOBEACHUE B PA3IMYHBIX CUTYaIIHIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBnazieHue YHUBEPCAIbHBIMU PETYIISITUBHBIMU JIEHCTBUSIMHU:

I') IPUHATHE Ce0sl U IPYTUX JIFOACH:

— NPUHUMATh MOTHUBBI M ApPTyYMEHTHI APYTHX JIOACH TPU aHalu3e pPe3yJIbTaTOB
JesATeIbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha OLIUOKH;

- pa3BUBATh CIIOCOOHOCTH IOHUMATh MU C TO3UIMH JIPYTOro YeloBeKa

JI4. rOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH U CaMOOIIPEAEIICHHIO;

- OBJIaJICHNE HaBBIKAMH Yy4eOHO-HCCIIEOBATENLCKON, MPOEKTHON U COLMAIbHOM
JesATeIbHOCTH;

OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) coBMecTHas JesITebHOCTD:

- MOHUMATh M MCHOJB30BATh NPEUMYIIECTBA KOMAHIHOM W WHIUBUIYATbHOU
paboThI;

- NpUHUMATh  LEIM  COBMECTHOW  JEATENbHOCTH,  OpPraHUW30BBIBATH U
KOOPJUHHUPOBATH JIEHCTBUSI TIO €€ JIOCTHKEHHUIO: COCTaBJATH IUIAH JCHCTBUN, pacmpenemsiTh
pOJIM ¢ YIE€TOM MHEHHM YYaCTHHUKOB O00OCYXIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

- KOOPJMHHUPOBATh U BBIMOIHITH padOTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIISATh TTO3UTUBHOE CTPATETMUECKOE TTOBEJACHUE B PA3IMYHBIX CUTYAIIHIX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

OBnazieHNe YHUBEPCATbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:

T') IPUHATHE ce0s U APYTUX JIOJICH:

— MPUHUMATh MOTHUBBI M apPTyYMEHTHI APYTHX JIOACH TPU aHalu3€ pPE3yJbTaToOB
NesATeTLHOCTH;

— MPU3HABAaTh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha ONTHOKH,

— pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIUH IPYTOr0 YeJIOBEKa

JI5. B 00i1acTil 3cTETUYECKOrO BOCHUTAHUS:



- ACTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ja M OOIIECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTh  BOCIPHUHMMATH Pa3IMYHbIC BHUJABI HUCKYCCTBa, TPagulUU U
TBOPYECTBO CBOETO M JIPYIMX HAPOJIOB, OIYINATh YMOLMOHAIIBHOE BO3/ICHCTBHE UCKYCCTBA;

- yOEXKIACHHOCTh B 3HAYMMOCTH JUIA JIMYHOCTH W OOIIECTBA OTEYSCTBEHHOIO H
MHPOBOTO UCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUINA U HAPOJHOTO TBOPUYECTBA,

- TOTOBHOCTh K CaMOBBIPQXCHHIO B pa3HbIX BHUJAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUCCKOM JIMYHOCTH;

OBrnaneHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMMU:

a) obmieHue:

- OCYIIIECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HU;

- pacrio3HaBaTh HEBepOaJbHBIC CpeACTBa  OOIICHHS, TOHMMAaTh 3HAYCHHE
COLIMAJILHBIX 3HAKOB, PACIO3HABATh MPEINOCHUIKM KOH(MIUKTHBIX CHTYyallMd W CMSr4arh
KOH(JINKTBI;

- pa3BepHYTO MW JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHUS C WCIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB

JIe.

- OCO3HAaHKE 00YUYAIOIIUMHUCS POCCUUCKOM IPakIaHCKOM UJIEHTUYHOCTH;

- [[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPCHHEW TIO3WIIMHM JIMYHOCTH HA OCHOBE
JyXOBHO-HPABCTBEHHBIX IIEHHOCTEHl HapoaoB Poccuiickoit denepauuu, HCTOPUUYECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX TpaaAuLUN, (OPMUPOBAHHUE CHUCTEMBl 3HAYUMBIX IIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK, AHTUKOPPYIIIHOHHOTO MUPOBO33pEHUS, MIPaBOCO3HAHUS,
YKOJIOTHUECKOU KYJIBbTYPHI, CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTD ) KNU3HCHHBIC I1JIAHBI;

B yactu rpaxkaaHcKoro BOCIIUTaHUS:

— OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBOIIOPSIKA;

- MNPUHATHUEC TPAAUITNOHHBIX HAIUOHAJIbHBIX, O6HI€‘-IG.HOBC'—ICCKI/IX T'YMaHHUCTHYCCKUX
U IEMOKPATHYECKUX IIEHHOCTEH;

— TOTOBHOCTb  MPOTUBOCTOATH  MJIEOJIOTUM  OKCTPEMH3Ma,  HAIMOHAINU3MA,
KCGHO(l)O6I/II/I, JUCKPUMHHAIIMA 110 COLOWAJIbHBIM, PCIWTHO3HBIM, PAaCOBBIM, HAIIMOHAJILHBIM
MpU3HAKaM;

— TOTOBHOCTh BECTH COBMECTHYIO [ESATEIbHOCTh B MHTEpEcax TIpakJaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CaMOYIPABICHUH B 00I1€00pa30BaTeIbHON OpPraHU3allid U JIETCKO-
IOHOIIECKMX OpTaHHU3aIUsiIX;

— YMEHHE B3aMMOJEHCTBOBATH C COI[MATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

— TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATEIbHOCTH;

- MNaTpUOTUYICCKOI'0 BOCIIMTAHUA:

— c(OpPMUPOBAHHOCTh POCCUMCKON TPaKJAHCKON HIECHTHYHOCTH, MATPUOTHU3MA,
YBaXXEHUs K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHOM, ropaoctu 3a cBou
Kpa#i, cBoro PoauHy, CBOM S3BIK W KyJbTYpY, MPOILLIOE U HACTOSIIEe MHOTOHAIMOHAIBHOTO
Hapoxa Poccuu;

- [IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY H
MPUPOJHOMY HACIIEUIO, MaMITHHKAM, TpaaullusM HapoaoB Poccum, moctmxenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTEe, TEXHOJIOTUIX U TPY/IE;

— ujeiiHass YOEKIEHHOCTh, TOTOBHOCTh K CHyxkeHHI0o u 3ammte OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;



- OCBOCHHBIC OOYYAIOIIMMHUCS MEXKIPEJAMETHBIE TIOHATHS W YHHUBEpPCaJIbHBIC
yueOHbIe AecTBUS (PEeryNATUBHbIE, TI03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh MX HCIOJb30BAaHUSI B MO3HABATEIBHOW U COLMAIbHON MpPAKTHKE,
FOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOH NesATENbHOCTH,
OpraHu3ay yueOHOro COTPYAHHYECTBA C MEAarorn4ecKUMHU pabOTHUKAMHU U CBEPCTHUKAMU, K
YYacCTHUIO B TOCTPOCHUU MHAMBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HaBBIKAMH Yy4€OHO-HCCIIEOBATENLCKON, MPOEKTHON U COLMATIbHOM
JESITeIIbHOCTH

JI7. He mpuHUMATh ACHCTBUS, TPUHOCSAIINE BPE OKPYKAIOIIEH cpee;

- YMETh IPOTHO3UPOBAaTh HEOJArONpUATHBIE HSKOJIOTHYECKHE  IOCIEACTBUS
NpeIpPUHUMAEMBIX JEHCTBHI, MPel0TBpaLaTh UX;

- PaCIIMPUTH OMBIT ACSITEILHOCTH SKOJIOTMUECKOM HAIIPaBICHHOCTH;-

— pa3pabaTeiBaTh IUIaH pEIIEHUs MPOOJIEeMbl C YYETOM aHallu3a HMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

- OCYIIECTBJIAITh LI€JICHANPABICHHBIH IOUCK IIEPEHOCAa CPEICTB U CIOCOOOB
JEHCTBUS B IPOPECCHOHATBHYIO CPEILY;

— yMETh TIEPEHOCHTHh 3HAHUS B TO3HABATEIbHYIO W MPAKTUYECKYIO0 00yacTu
KU3HEJEATEIbHOCTH;

— npejsiaraTh  HOBBIE TPOEKTHI, OICHWBATh UJEH C TO3UIUU HOBH3HBI,
OPUTHHAIILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

— JaBaTh OLIGHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHBBI B JESTEIBbHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIbTATOB LIESIM

MemanpeomemHvlx:

M1

- BJIAJIETh METOJAaMM JOKa3aTelIbCTB, alrOpUTMaMU peLIeHMs] 3aJad; yMEHHe
(bopMyIHpOBaTh OINPEIEIEHUS], aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0Ka3aTebHbIE
paccyXJIeHHs B X0OJI€ PELICHMS 3a/1a4;

- yMETh OINEpPUPOBATH MOHATUSAMH: CTENEHb YHCla, JorapudM YHCIA; yMEHUe
BBIMOJIHATh BBIYMCICHHE 3HAYeHUH U TpeoOpa3oBaHUs BBIPAKEHHH €O CTENEHSIMU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH;

- yMETh  ONEpPUpPOBAaTh  MOHATUSAMHU:  pPALMOHAIbHbIE,  HpPpAlLOHAJIBHBIE,
HoKa3aTejbHble, CTENEHHble, JIorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- yMETh  ONEpUpPOBaTh  MOHATUAMHU:  (YHKIMS, HENpepbiBHas  (QYHKLUS,
POM3BOJIHAs, TEpBOOOpa3Has, OINpENeNeHHBIH MHTErpaj; yMeTb HAaXOIUTh MPOU3BOIHBIC
AIIEMEHTApHBIX (DYHKIMHA, UCIONB3YS CIPaBOYHBIE MaTepHaibl; MCCIEN0BaTh B IMPOCTEHUIIMX
ciydasx (yHKIMM Ha MOHOTOHHOCTb, HAXOAWUTh HAaWOOJbIIME M HAMMEHBIIME 3HAYCHUs
GyHKUIUH; CTPOUTHh TpaguKH MHOTOWICHOB C MCIIOJIb30BAaHHEM arapara MaTeMaTH4eCcKOTo
aHaJIM3a; MPUMEHATh MPOU3BOJHYIO MPHU pPEUICHUM 33/Jay Ha JBW)KEHUE; peuiaTh MPaKTHUKO-
OpUEHTUPOBAaHHBIE 3a/ladyll Ha HAWOOJbIINE M HAaWMEHbLINE 3HAUYECHHS, HAa HAXOXKJEHUE IYTH,
CKOPOCTH U YCKOPEHHUS;



— YMETh OMNEPUPOBATh MOHATUSAMHU: palMOHANbHAs (YHKIMS, TOKa3aTelIbHAS
byHKIMS, cTeneHHas (QyHKIus, gorapudmMudeckas (QyHKIUSA, TPUTOHOMETpUUYECKHE (DYHKIIUH,
oOpaTHble (QYHKIIMH; YMEHUE CTPOUTH IpadUKH MU3YYCHHBIX ()YHKIIMHA, MCIIOIL30BaTh Ipaduku
NIPU U3YYSHHUH TIPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUY 33134 U3 IPYTUX YICOHBIX TPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BeJTMUYNHAMH;

- YMETh pelaTh TEKCTOBBIC 33Jaud Pa3HBIX TUIOB (B TOM YHUCIIE HA MPOIECHTHI,
JIOJIM ¥ 4acTH, HA JBM)KCHUE, pabOTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 3a/1a4 U3 00JIaCTh
yIpaBICHUS JIHYHBIMA M CEMEWHBIMH (DUHAHCAMH); COCTABJIATH BBIPAKCHUS, YPaBHCHUS,
HEpaBEHCTBA W HUX CHUCTEMbI 1O YCJOBUIO 3aJlaud, HCCIENOBATh IOJyYCHHOE pELICHHE |
OLIGHUBATh MPABJIOTIOT0OHOCTD PE3YIIbTATOB;

— YMETh OINEPHPOBATh MOHATUSAMHU: CpeldHee apudmMeThdeckoe, MeIHaHa,
HauOoJpIllee M HaWMEHbIEE 3HAYCHUsS, pa3Max, AHUCIEPCUs, CTaHJAPTHOE OTKJIOHEHHE
4UCIOBOr0 Habopa; yMeThb H3BJIEKATh, MHTEPHPETHPOBATH MH(OPMAIMIO, MPEACTABICHHYIO B
TabNMMIax, Ha JuarpaMmax, Tpadukax, OTPAKAIOIIYI0 CBOWCTBA pEAJbHBIX NPOIECCOB H
SIBIICHUW; TPEACTABIATh HWHPOPMALMIO C MOMOIIBI0 TaOJIWII W JUarpaMM; HCCIEeI0BaTh
CTaTUCTHYECKUE JAHHBIC, B TOM YHCJIC C MPUMEHEHHUEM Ipa)UueCKUX METOJIOB U JICKTPOHHBIX
CpPE/CTB;

- YMETh ONEPUPOBATh MOHATHUSMHU: CIYYalHBIA OMNBIT M CIIydailHOE COOBITHE,
BEPOSITHOCTh CJIY4allHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSTHOCTh C HCIIOJIb30BAaHHEM
rpadU4ecKux METOJIOB; TPUMEHSTh (QOPMYIbI CIOXKCHHS M YMHOXCHHUS BEPOSTHOCTCH,
KOMOMHATOPHBIC (GakThl U (HOPMYJIBI MPH PEUICHUU 33J]a4; OICHUBATh BEPOSTHOCTU PEaIbHBIX
COOBITHI1; 3HAKOMCTBO CO CIIy4aifHBIMH BEIMYMHAME, YMEHHE MPUBOIUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh OIEPHPOBATH IMOHATHUAMHU: TOYKA, NpsAMas, IUIOCKOCTh, IMPOCTPAHCTBO,
JBYIPaHHBIA YTOJI, CKPEIIMBAIOUIMECS TMpPsMble, NApaUICIIbHOCTh M TEPICHIUKYISPHOCTD
OPSIMBIX U TUIOCKOCTEH, Yrol MEXIy HpPSIMBIMH, YTOJ MEXAY MPSAMON M IIJIOCKOCTBIO, YTOJd
MEXYy TUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHU,
paccTosiHIe MEXAy IUIOCKOCTSMH; YMEHHE HCIIONb30BaTh IMPH PEHICHWH 3a/a4 H3y4YeHHBIC
(baxThl 1 TEOPEMBI TUNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEePUPOBATH MOHATHUSAMHU: MHOTOTPAaHHUK, CEUCHWE MHOTOTpAaHHUKA, KYO,
napaieNienuIe], pu3Ma, mupamuia, Gurypa u moBepXHOCTh BPALICHHUS, IIWIMHAP, KOHYC, 1Iap,
cdepa, ceyeHus (UTYpHI BpalICHUs, IUIOCKOCTh, Kacaromiascs cdepbl, TWIMHApPA, KOHYCa,
IUIONIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MbI, KOHYCA, IMJIMHAPA, IJI01aab chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TapalijieNienumnea, MupaMuibl, TPU3Mbl, HUIUHApPA, KOHYCa, Iapa; yMeHue
M300paxkaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH BpAIICHMS, UX CEUYECHUS OT PYKH, C TOMOIIbIO
YEepTE)KHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX CPEICTB; YMEHHE pPAaclo3HaBaTh CHMMETPHUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABAThH MPABUJIbHBIE MHOTOTPaHHUKH;

— YMETh ONEePUPOBATH MOHITHIMU: JIBUKEHUE B MPOCTPAHCTBE, MOJTOOHBIE (PUTYPHI
B IIPOCTPAHCTBE; HCIOJIH30BATh OTHOIIEHHE IUIOLIAJICil MOBEPXHOCTEH M 0OBEMOB IMOJOOHBIX
buryp npu penieHuu 3aaad;

— YMETh BBIYUCIIATH T€OMETPHUECKHUE BEIMYMHBI (UTMHA, yroll, TUIOMIAAh, 00BEM,
TUTOMIA/Ib TTIOBEPXHOCTH ), UCIIOJIBb3YS U3YUEeHHBIE (POPMYITBI U METO/IBI;

— YMETh ONEpPUpPOBATh TMOHATHUSAMHU: TMPSMOYTOJbHAs CHCTeMa KOOpJWHAT,
KOOPJAWHATHl TOYKH, BEKTOpP, KOOPIWHATHI BEKTOpPA, CKAISIPHOE TPOM3BENEHHE, Yrojd MEXKIY



BEKTOpaMH, CyMMa BEKTOPOB, NpPOHM3BEJCHHE BEKTOpa Ha YHUCIIO; HAXOAUTh C TOMOIIbIO
U3yYEHHBIX (HOPMYJ KOOPIUHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS TOUKAMH;

- yMETh BBIOMPATh MOIXOAAIIMA WM3YYEHHBIH METOJ JJs pELICHUs 3aJauu,
pacrio3HaBaTh MareMaTHyeckue (akTbl M MaTeMaTH4YeCKUe MOJEIM B NPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE; YMEHHE INPHUBOJUTH NPUMEPHl MaTEMaTHUYECKUX
OTKPBITHMA POCCUMCKON U MUPOBOW MaTeMaTHYECKOW HAYKH.

M2 - yMmerp oOmHepuUpoOBaTh MOHATHSIMHU: paLUOHANbHAs (QYHKIMA, TOKa3aTelbHas
byHKuus, creneHHas QyHKUus, Jorapupmuyueckas (QpyHKIHUSA, TPUTOHOMETpUYEeCKre (yHKINH,
oOpaTHble (QYHKIIMH; YMEHHUE CTPOUThH IrpadMKH HW3YYEHHBIX (YHKIIMN, UCIIOIB30BaTh I'paduKu
IPY U3YYEHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33134 U3 IPYTUX YU€OHbIX IPEIMETOB
Y 33/1a4 U3 peaJbHOM KU3HU; BBIpaXKaTh (HOpPMyJIaMH 3aBUCUMOCTH MEX/1y BEJIMUYNHAMM;

- YMETh ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE,
ypaBHEHHME, HEPaBEHCTBO, CHCTEMa YpPaBHEHUH W HEPAaBEHCTB, PaBHOCWJIBHOCTb YpPaBHEHMIA,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, MPpPALUOHANbHbIE, IIOKa3aTelIbHbIC, CTEIEHHBIE,
JorapupMuUecKue, TPUrOHOMETPUUYECKUE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMETh PELIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IWYHBIX MPHEMOB; PEIIATh YpAaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C TapaMEeTPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIS
pelIeHusl MaTeMaTHYeCKHX 3a/1a4 U 3a7a4d U3 pa3IMyHbIX 00JacTeil HayKH U peaabHOH KU3HU;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHIMHM: JIBUKECHUE, TapaJUIeIbHBINA MEepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B NPOCTPAHCTBE, TOBOPOT, NMPeoOpa3oBaHue M0a00us, Mo100HbIe
burypsl; yMeTb pacHo3HaBaTb paBHble M NOJOOHBIE (UIYpPbl, B TOM YHCIE B IPUPOJIE,
UCKYCCTBE, AapXHUTEKType; YMETh HCIOJb30BaTh T'COMETPUYECKHE OTHOIICHUS, HAXOAWUTh
TeOMETPUYECKUE BEITMYMHBI (JUTMHA, YTrOJI, IUIOIAAb, 00BEM) MPHU PEIICHUH 3a/1ad U3 APYTHX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HU

M3 - yMerb omepupoBaTh IOHATUSAMH: palMOHAIbHbIE, HpPpALOHAJIBHBIE,
noKa3aTejbHble, CTENEeHHblE, JorapudMuyeckue, TPUTOHOMETPUUYECKHE YPaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OTEPHPOBATH MOHATHSAMHU: MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHUKA, KYO,
napanjenenunes, npusmMa, nupamuaa, Gurypa 1 NoBepxXHOCTb BpallleHUs, LIMJIUH/IP, KOHYC, 11ap,
chepa, ceueHus (UIypbl BpalleHHUs, IUIOCKOCTb, Kacarouiascs cepbl, LUIMHIpPA, KOHYCa,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMINHAPA, IUIOMAab cepsl, 00beM KyOa,
NPSMOYTOJIBHOTO TapaljieNienuIe/a, MpaMubl, TPU3Mbl, NWIMHIpPA, KOHYyCa, Iapa; YMEHUE
n300pakaTh MHOTOTPAaHHHKH ¥ TMOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YepTESIKHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX CPEJICTB; YMETh pPACIIO3HABATH CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PACIIO3HABATH MMPABHIILHBIE MHOTOT DAHHUKH;

- yMETh OINEpPUPOBaTh TMOHATHSAMU: MPSIMOYTrOlbHas CHCTeMa KOOPJMHAT,
KOOPJAWHATHl TOYKH, BEKTOpP, KOOPIWHATHI BEKTOPA, CKAISPHOE ITPOM3BEIEHHE, Yrol MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, TpPOHM3BEICHHE BEKTOpa Ha YHUCIIO; HAXOAWUTh C TIOMOIIBIO
U3y4eHHBIX (HOPMYJT KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHIE MEXTY IBYMSI TOUKAMH

M4 - yMmeTh omepupoBaTh MOHATUAMHU: CIYYalHBIH ONBIT W ClIy4yailHOE COOBITHE,
BEPOSTHOCTh CIY4alfHOTO COOBITHS; YMETb BBIUHCIATH BEPOSITHOCTh C HCHOJIb30BAHHUEM
rpadU4ecKux METOJOB; NPUMEHATh (QOPMYIBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIbI MPH PELICHUU 33]a4; OLEHUBATh BEPOSATHOCTU peaibHBIX
COOBITHI1; 3HAKOMCTBO CO CITyJaifHBIMH BETMYMHAMHE, YMEHHE MPUBOJUTH MIPHUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YHCEN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;
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- yMETh CBOOOJHO OINEPHPOBATH MOHATHSAMH: CTENEHb C ILEJIbIM II0Ka3aTeleM,
KOPEHb HATypaJIbHOM CTENEHH, CTENEHb C pPALMOHAIBHBIM II0KA3aTelIeM, CTENEeHb C
JIeMCTBUTENIBHBIM (BELIECTBEHHBIM) MTOKa3aTeeM, Jorapu@m ducia, CUHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJIBHOTO YHUCIIA;

— yMeTh CBOOOJHO ONEepupoBaTh MOHATHAMHU: Tpaduk QyHKIMH, oOpaTHas
GyHkuus, KomMno3uuus (GyHKUMN, JTUHEHHas (QyHKUUs, KBagpaTH4Has (YHKLHS, CTEIEHHas
GyHkuuMs ¢ HedblM  IOKas3aTeleM, — TPUTOHOMeTpuueckue  (QyHKIMHM,  OOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIIMH, ITOKa3aTeIbHast U Jorapumuueckas QyHKIUH;, YMETh CTPOUTH
rpaduku GyHKINH, BHIIOIHAT peo0pa3oBaHus rpaduKoB QyHKIUHI;

— YMETh HCIONB30BaTh Tpapukd (YHKIMHA I U3y4eHHs MPOIECCOB U
3aBUCUMOCTEH MpHU PELICHUH 3a7ady U3 JPYruxX y4eOHBIX MPEAMETOB M M3 PEaJbHOM JKU3HU;
BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEXy BEIUYMHAMU;

- CBOOOJHO ONEpUPOBATh MOHSATHSAMU: YETHOCTb (DYHKIUH, TNEPHOAMYHOCTD
(GyHKLIMH, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb (YHKLUHUH, 3KCTpeMyM (YHKLHUH,
HauOoNblllee W HauMEHblllee 3HAYeHUs] (PYHKUMH Ha MPOMEXKYTKE; YMETb IPOBOIUTH
ucciie[oBaHne QyHKIINU;

- YMETb
UCTIOJIB30BaTh CBOMCTBA U TpapuKu (PYHKIUI Ui pelIeHUs ypaBHEHUH, HEPABEHCTB | 3a]a4 C
napameTpamMu; M300pakaThb Ha KOOPJIMHATHOM IIJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

M5

- YMETh OINEPHPOBATh TMOHATUSAMHU: CpeaHee apudmMeTHdeckoe, MeIHaHa,
HauOoNbIllee M HAuUMEHbIIEEe 3HAYEHMs, pa3Max, JUCHEpCHUs, CTAHJAPTHOE OTKJIOHEHHUE
YHUCIIOBOrO Habopa; yMEHHE W3BJIEKaTh, HMHTEPIPETUPOBATh MHPOPMALUIO, MIPEACTABICHHYIO B
TabNMUIax, Ha JuarpamMmax, Tpadukax, OTPAKAIOIIYI0 CBOWCTBA pEAJbHBIX IPOIECCOB U
SBJICHUN; TPEACTaBIATh HHPOPMALMIO C MOMOINBIO TaOJaMIl W JUarpaMM; HcciIeI0BaTh
CTaTUCTHUYECKUE JJaHHbIE, B TOM YHCJIE C IPUMEHEHUEM IpapUyecKrX METOI0B U 3JIEKTPOHHBIX
CPEICTB;

- YMEThb OIEPUPOBATh MOHATHSAMH: TOUYKA, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, NapaJIEIbBHOCTh W NEPIEHIUKYJIIPHOCTD
OPSIMBIX MU IUIOCKOCTEM, Yrojl MEXKIY HpPSIMBIMHU, YroJdl MEXAY NPSAMON M IIJIOCKOCTBIO, YroJl
MEXNy IUIOCKOCTSIMHM, PacCTOSHHME OT TOYKHM JIO0 IUIOCKOCTH, PACCTOSHUE MEXAY HpPSIMBIMHU,
PacCTOSIHUE MEXKAY IIIOCKOCTIMU;

- YMETh UCTIONB30BATh NPH PEILIEHUH 33]1a4 N3YYEeHHbIE (PaKThl U TEOPEMBI IUIAaHUMETPHHY;
YMEHHE OLIEHUBATh Pa3Mepbl 00EKTOB OKPYKAFOILIET0 MUpa

Meé

- YMETb ONEPUPOBATH IOHATUSAMH: HPSIMOYIOJIbHAas CHUCTEMa KOOpAMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAISPHOE IIPOU3BENEHUE, Yroll MEXIY
BEKTOPAMH, CyYMMa BEKTOPOB, MPOM3BEJCHHE BEKTOpa HA YHUCIO; HAXOJUTh C IIOMOIIBIO
U3y4EHHBIX (HOPMYJT KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMH;

- yMETh BBIOMpaTh NOAXOASAIIMNA M3YyYEHHBIH METOJH JUISl pELIeHus 3a/add,
pacrio3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE IPHUBOJUTH INPUMEPhl MaTEMaTUYECKHX
OTKPBITHI POCCUICKON U MUPOBOW MaT€MaTHYECKOW HAYKH.
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- yYMETh ONEpUPOBATh MOHATUSAMH: CIY4allHBIH ONBIT M CllydailHOe coObITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMEThb BBIUUCIATH BEPOSTHOCTh C HCHOJIb30BAHHUEM
rpau4ecKux METOI0B; HIPUMEHSATb (OPMYJIBI CIOKEHHsI M YMHOXEHHS BEpOATHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIbl NIPU PELICHUU 3ajay; OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE IPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSIX

M7

— yMeTb ONepUpOBaTh MOHATHAMHU: (DYHKIHS, HEMpEepbIBHAs (QYHKIUS, MPOU3BOIHAS,
nepBooOpasHasi, OMPEACICHHBIM HWHTErpal, yMeTh HaXOIUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX
(GyHKUIMH, UCTIONB3YS CIPABOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEUIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAXOJWUTh HAWMOOJbIIME M HAMMEHbIINE 3HA4YeHUS (DYHKIHI;, CTPOHUTH
rpaMKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro aHajiu3a; HMPUMEHSThb
IIPOM3BOJHYIO IIPU PELLEHUU 3a/1a4 Ha JBH)KECHUE; PEIaTh NPAKTUKO-OPUEHTUPOBAHHBIC 3a7ja4n
Ha HauOOoJbIINE U HAUMEHbILNE 3HAUCHHsI, HA HaX0XKJICHHE TyTH, CKOPOCTH U YCKOPEHUS;

— yMeTb OIEpUPOBaTh MOHATUSAMU: JIBUKEHUE B IPOCTPAHCTBE, MOJOOHBIE (PUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHE IUIOLIA/IeH IMOBEPXHOCTEH M 00BEMOB IOAOOHBIX
(buryp npu pemeHuu 3aay;

— yMeTb BBIYUCIIATH T€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yroi, IUIolaab, Oo0BbeM,
IUIOINA/b TIOBEPXHOCTH), UCIOJb3Ys U3yUEHHBbIE (POPMYIIBI U METOABI

—npeoMemHubIx:

II1) BrmageHue MeTofamMH JOKa3aTeNIbCTB, AJITOPUTMAMU pELIEHMs 3ajad; yMEHUeE
(bopMyIUpOBaTh ONPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKAa3aTEIIbHbIE
paccyXJIeHHs B XOJI€ PELICHMS 3a/1a4;

I12) ymenue omnepupoBaTh MOHATUAMU: CTENEHb 4YHCIA, JOrapuM YuUCIa; yMEHUE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAlIMOHATIBHBIX BBIPAXKEHUH;

I13) ymenue omnepupoBaTh  MOHATUSMHU:  palMOHAJbHBIE,  HPpPALUOHAIIBHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

I14) ymenue onepupoBaTh NOHATUSIMU: (QYHKIMS, HENPEpbIBHAS (PYHKIINS, IPOU3BOIHAS,
nepBooOpasHas, ONpeAETCHHbIM MHTErpai; yMEHUWE HaXOAWUTh INPOU3BOAHBIE AIIEMEHTAPHBIX
(GyHKLUH, UCIIONB3Ys CIPAaBOYHBIE MaTepPHAaJIbl; UCCIENOBATh B MPOCTEHIINX CIydasx (YHKLIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOOJIbIIME M HaMMEHbIIME 3HaueHUs (YHKIMUHA; CTPOUTh
rpaduKd MHOTOUWIEHOB C MCIIOJIb30BAaHMEM arlapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
MIPOM3BOJHYIO IIPU PELLIEHUH 3a/1ad Ha JIBUYKEHHE; pelliaTh MPaKTHKO-OpPUEHTUPOBAHHBIE 3ajaun
Ha HauOOJIbILINE U HAaUMEHBIIINE 3HAUEHUs], Ha HaX0X/IEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

IIS) ymenue onepupoBaTh MOHATHSAMH: palHoOHalIbHas (QYHKIUSA, [OKa3aTelbHas
byHKIMSA, creneHHas (QyHKIM, jJorapudmuueckas GyHKIUS, TPUTOHOMETpHUUECKHe (QYHKIUH,
oOparHble (QYHKIMHM; YMEHHE CTPOUTH Ipa(UKH U3YYEHHBIX (DYHKIMH, UCTIONB30BaTh IpapuKu
IPY U3YYSHUH MIPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX IPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BeTMUNHAMM;

I16) ymenue pemaTh TEKCTOBBIE 33J]a4d PA3HBIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 10U
U 4acTd, Ha JIBWXXEHHEe, paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3ajauyd M3 00JacTu
yIOpaBi€HUS JMYHBIMM M CEMEWHbIMH (MHAHCAMH); COCTaBJISATh BBIPAXKEHUS, YPaBHEHMS,
HEPaBEHCTBA M HMX CHCTEMBl 110 YCIOBHIO 3a/Ja4d, HCCIEAOBATh IIOJYyYEHHOE pEIICHUE U
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OLIGHUBATh MPABJIONOA00HOCT PE3YJIbTATOB;

I17) ymenwe omepupoBaTh TMOHATUSMH: CpeAHee apudmMeTHueckoe, MeauaHa,
HauOoJbIlleE M HAuUMEHbIIEE 3HAUYCHUS, pa3MaX, JAUCIEpPCHsl, CTaHIapTHOE OTKIOHEHHE
YHUCIOBOr0 Habopa; yMEHHE M3BIIEKATh, HHTEPIPETUPOBATH MH(OPMAIIHIO, TPEACTABICHHYIO B
TabIMIAX, Ha Juarpammax, Ipaukax, OTPa’Karollyl0 CBONCTBA pEaJbHBIX IPOLIECCOB U
SBJICHUN; NPEACTaBIATh HH(POPMALMIO C IOMOINBIO TabJMIl W JAuMarpamMM; HCCIel10BaTh
CTaTUCTHUYECKUE JAHHbIE, B TOM YMCJIE C IPUMEHEHUEM Ipa)uyeCKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

I18) ymenue omepupoBaTh MOHATHUAMH: CIYYalHBIA ONBIT W CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HCIOJIB30BaHHEM
rpadU4ecKux METOJOB; NIPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MIPH PELICHUU 3aJ]1a4; OLEHUBATH BEPOSTHOCTH PEabHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE NPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

I19) ymenue omepupoBaTh HOHATUSMH: TOYKa, MpsMas, IJIOCKOCTb, IMPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIMBAIOIIMECS NpsMble, apaJICIbBHOCTh W NEPIEHIUKYJIIPHOCTH
IOPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIy IpPSIMBIMH, YIOJ MEXAY NPsSAMON M IUIOCKOCTBIO, YIOJ
MEXJy IUIOCKOCTSIMH, PacCTOSHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXAY HpSIMbIMHU,
pacCcTOsiHUE MEXJy IUIOCKOCTSIMH; YMEHHUE MHCIIONb30BaTh IPU PEIIEHUU 3a7ad H3y4eHHbIE
(baxThl ¥ TEOPEMBI TNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

I110) ymenue onepupoBaTh NOHATUSIMH: MHOI'OIPAaHHUK, CEYEHHE MHOTOIPDAaHHUKA, KYO,
napaujenenunes, npusmMa, nupamua, Gurypa v noBepXHOCTb BpallleHHs], HMINHAP, KOHYC, 11ap,
cdepa, ceueHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, IMINHApPA, IUIOIMAab cepsl, 00beM KyOa,
IIPSIMOYTOJIBHOTO TNapaljesienuIea, TUpaMubl, IPU3MBbl, LWIMHAPA, KOHYyCa, LIapa; yMEHHE
n300paxkaTb MHOTOTPAHHUKM M MOBEPXHOCTH BPAIICHMS, UX CEUYEHHUS OT PYKH, C HOMOIIbIO
YEPTEXKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH MTPaBUJIbHBIE MHOTOIPaHHUKH;

I111) ymenue onepupoBaTh MOHATUSMU: JIBUKEHUE B MIPOCTPAHCTBE, MOJOOHBIE (QUTYPBI
B NPOCTPAHCTBE; MCMOJIb30BaTh OTHOLIEHHE IJIOLIAAEH MOBEPXHOCTEM M 00BEMOB MOAOOHBIX
(buryp npu pemeHnu 3aay;

I112) ymeHue BBIYMCIATH F€OMETPHUUECKUE BEIMUYMHBI (JUIMHA, Yroj, IUIOMadb, 00beM,
IUIOIAb TOBEPXHOCTH), UCHOJIb3Ys U3yUEHHBbIE (OPMYIIBI U METOMBI;

I113) ymeHume onepupoBaTh TOHATUSAMU: MPSAMOYIOJbHAs CUCTEMA KOOpAMHAT,
KOOpJMHATBl TOYKH, BEKTOP, KOOPJIMHATBI BEKTOPA, CKAJSPHOE IPOU3BENEHUE, Yrojl MEXIy
BEKTOpaMM, CyMMa BEKTOPOB, MPOM3BEIEHHE BEKTOpa Ha YMCIO; HAXOIUTh C IOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEKTY JBYMsI TOUKaMHU;

I114) ymeHue BBHIOMpPATh NOAXOASIIMKA HM3YYEHHBIM METOJ JJid peUIeHHs 3aJaud,
pacro3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJIEHUSX, B MCKYCCTBE; YMEHHE INPHUBOJUTH INPUMEPhl MaTEeMaTHYECKHX
OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOW HAYKH.

IIo yuebHOMYy mnpenmery "Maremaruka" (Bkitouas pasjensl "Anrebpa W Havana
MaTemaruueckoro ananuza", "I'eomerpus", "BepostHocTe u cratuctuka") (yriayOieHHBIN
YpOBEHb) TpeOOBaHMSI K MPEAMETHBIM pe3yIbTaTaM OCBOCHHMSI YIIIYOJIEHHOTO Kypca MaTeMaTHKU
JOJKHBI BKJIIOUATh TpeOOBaHMS K pe3yjbTaTaM OCBOEHHS 0a30BOro Kypca U JOTOJIHUTEIHHO
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OTpaXkaTh:

I115) ymenue onepupoBaTh MOHATUSMHU: ONPEIEIIEHUE, aKCUOMA, TEOPEMA, CIEACTBHE,
CBOWCTBO, MPHU3HAK, OKA3aTEIbCTBO, PABHOCWIBHBIE (DOPMYITUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U IPOTUBOIOJOKHOE YTBEP)KJIECHUE, NPUBOJUTH INPUMEPHl U KOHTPIPUMEPHI,
WCIIOJIB30BaTh METOJ MAaTeMATHYECKOM WHIYKLMH; IPOBOAMUTH [OKA3aTEJIBHBIEC PACCYKICHUS
IIPY PELICHNH 3a]a4, OLICHUBATh JJOTMYECKYIO IIPABHIIBHOCTD PACCYKACHHI;

I116) ymenue omepupoBaTh MOHATUSMH: MHOXXECTBO, IOAMHOXKECTBO, OINEpallUy Hasx
MHOKECTBAMH; YMEHHE HCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmnapar Juisl OINHCaHUs
peabHbIX MPOLECCOB U SABJICHUHM M INPHU PEIIEHUM 33Jady, B TOM 4YMCIE U3 APYIMX y4eOHBIX
IIPEIMETOB;

I117) ymenne omepupoBaTh MOHATHSIMH: Tpad, CBI3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHME 33JaBaTh M OMHCHIBaTh Tpadbl Pa3IUUHBIMU CIIOCOOAMM; HCIOJIb30BATh
rpadsl IpU PEeLICHUH 33/1a4;

I118) ymenue cBOOOIHO ONIEpPUPOBATh HMOHATUSAMM: COUYETAHUE, MEPECTAHOBKA, YUCIIO
COYETaHUll, YUCIO MEepecTaHoOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHBIE
(bakThl ¥ pacCyKIeHUs [Vl PELIeHUs 3a/iay;

I119) ymenue onepupoBaTh MOHATUSAMH: HATypaJlbHOE YMCIIO, LI€J0€ YUCIIO0, OCTATOK I10
MOJyJIIO, palliOHAJIbHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
palMOHANIbHBIX, JECUCTBUTENbHBIX UHWCEN; YMEHHE HCIOJb30BaTh IPU3HAKU JIEJIMMOCTH,
HAaUMEHBIIUKA OOIIMH JenuTenb M HauMeHbllee oOluiee KpaTHoe, anropuT™m EBkiauaa npu
PELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3UIIMOHHBIMHU CUCTEMAMH CUMCIICHUS;

I120) ymenue cBOOOAHO ONEPUPOBATH IMOHATUSMH: CTENEHb C LEJIbIM II0Ka3aTeleM,
KOPEHb HATypaJIbHOM CTENEHM, CTENEHb C PALMOHAIBHBIM II0KAa3aTelleM, CTENEHb C
JIeMCTBUTENIBHBIM (BELIECTBEHHBIM) MTOKa3aTeeM, Jorapu@m ducia, CUHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJIBHOTO YHUCIIA;

I121) ymenue onepupoBaTh MOHSTUSIMH: TOKIECTBO, TOXKAECTBEHHOE NMpPEoOpa3oBaHUE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHHWH WM HEPABEHCTB, PaBHOCHUJIIBLHOCTb YPAaBHEHMH,
HEPAaBEHCTB M CHCTEM, palMOHaJbHbIE, HWpPpPALMOHANIBLHBIE, II0Ka3aTelbHble, CTEIEHHBIE,
Jorapumuyueckre, TPUrOHOMETPUUYECKHE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PEIlaTh
YpaBHEHHUs, HEPAaBEHCTBA U CUCTEMBbI C MOMOILIBIO PA3JIMYHBIX IMPHUEMOB; pelIaTh YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C ITAPAMETPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS
peleHns MaTeMaTHYeCKUX 3a/1ad U 33/1a4 U3 pa3InYHbIX 00J1acTei HayKU U pealbHOM KHU3HH;

I122) ymeHue cBOOOJAHO ONEpPUPOBATH MOHATHUAMHU: Tpaduk QYHKUIUH, oOpaTHas
GbyHKLUsA, KOMNO3UIUSA (YHKUMH, JTUHEHHass (QYHKUUS, KBaJpaTHuHas (YHKLHSA, CTETEeHHas
byHKIMST ¢ 1EIbIM  TIOKa3zaTelieM,  TPUTOHOMETpUYecKkhe  (QyHKUIMHU,  OOpaTHbBIC
TPUTOHOMETpUUYECKHE (DYHKLMHU, IOKa3zaTelbHass M Jorapupmuueckas (QyHKIUH; yMEHUE
CTPOUTH rpapuKu GYHKIUHI, BHITOIHATH MpeoOpazoBaHus rpapuKoB (yHKIIHII;

YMEHHE HUCII0JIb30BaTh rpapuku GYHKIUH 151 U3yYeHHs! IPOIIECCOB U 3aBUCUMOCTEN MPH
peLIeHUH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BBIpaXXaTh GopMynaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

yMEHHE CBOOOJHO ONEpUPOBaTh MOHATHAMM: YETHOCTh (YHKUUHU, MEPHOJUUYHOCTH
(GyHKLIMU, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb (DYHKIUH, 3KCTpeMyM (QYHKLUH,
HauOosblllee W HauMeEHbIee 3HaYeHUs (QYHKIUM Ha TMPOMEXKYTKE; yMEHHE MPOBOIUTH
uccienoBanue GyHKIINH;

YMEHHE MHCIONb30BaTh CBOWCTBA W TIpaduku (QYHKUMM [ peleHUs ypaBHEHHH,
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HEpaBEHCTB M 3a/1a4y C HapameTpaMy; M300pa)kaTh HAa KOOPAWHATHOHN IUIOCKOCTH MHOXKECTBA
pELICHUN YpPaBHEHU, HEPABEHCTB U UX CHUCTEM;

I123) ymenue  CBOOOJHO  OMEPUPOBATH  IMOHATUSAMHU:  IOCIIEIOBATEILHOCTB,
apu(MeTHUecKasi TMPOTPECCHs, TEOMETpPHUYECKash TMporpeccusi, OecKOHEYHO YyObIBaromias
reoMeTprYecKasi Iporpeccus; yMeHHe 3a1aBaTh MOCIEI0BAaTEIbHOCTH, B TOM YHCIIE C TIOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

I124) ymeHue onepupoBath MOHATUSAMU: HENIPEPHIBHOCTh (PYHKIUH, AaCUMITOTHI I'paduka
(GyHKLIUU, TiepBas U BTOpas NPOU3BOJAHAS (PYHKLUHU, T€OMETPUYECKUNA U (DU3MUYECKHH CMBICIT
IPOM3BOJIHON, IepBOOOpa3Hasi, ONPEAEICHHbIM WHTErpajg; YMEHHE HaXOIUTb ACUMITOTHI
rpadpuka (QyHKIUH,; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHS, YAaCTHOTO W
KOMITO3UIINH (PYHKIMIA, HAXOIUTHh YpaBHEHHE KacaTeNbHOU K TpaduKy (yHKIHUH;

YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO JJISl MCCIENOBAaHUS (DYHKIUH, IS HAXOXKIACHUS
HAWIYYIIero peleHus B IPUKIaIHbIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKUX U (PH3UUECKUX
3ajjayax, AJIs OINpPENIeJIeHUs] CKOPOCTH M YCKOPEHMsI; HaXOIMTh IUIOMAA U 00beMbl (uryp c
IOMOIII0 MHTErpajia; MPUBOJUTH HPHUMEPbl MAaTEeMaTHYECKOTO MOJICJIMPOBAHUS C IOMOIIbIO
muddepeHIMaTbHBIX YPaBHEHHI;

I125) ymeHue omnepupoBaTh NOHATHUSAMM: KOMIUIEKCHOE YHUCIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTYMEHT KOMILIEKCHOTO YKcIia, opMa 3alruch KOMIUIEKCHBIX
yucesnl (reoMeTpuyeckas, TPUTOHOMETpUYECKass M anredpaudeckas); yMETb IPOU3BOAUTH
apu@MeTnyecKrue JIEeHCTBUS C KOMIUIEKCHBIMU UYMCIIAMU; IPUBOJUTH IPUMEPHI HCIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

I126) ymenue cBOOOJHO ONEpUPOBATh MOHATUSAMU: CpeHee apupMEeTUIECKOe, MEeIUaHa,
HauOoJiplllee W HAUMEHbLIEEe 3HAYCHMs, pa3Max, AMCIEpCUs, CTAaHJApTHOE OTKJIOHEHWE s
ONKCAHMsI YMCIIOBBIX JaHHBIX; YMEHHUE MCCIIEOBATh CTAaTUCTUYECKHE JAaHHBbIE, B TOM YHCIE C
OpUMEHEHHEM TIpaUUecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpadUyecKd HCCIE0BaTh
COBMECTHbIE HAOIIOAEHHSI C TOMOUIBIO AMArPaMM PacCeUBaHMsI U JTMHEMHON perpeccuu;

I127) ymeHune HaxoIuUTh BEPOSTHOCTH COOBITUH C MCHIOJIb30BAaHUEM TIpadUUYecKUX
METOJIOB; MPUMEHSATH JJISl pPelIeHUs 3a7a4 (GOpPMYJIbl CIOKEHUS M YMHOXEHHUS BEpOSITHOCTEH,
dbopMyny MOIHOW BeposATHOCTH, (popmyny bepryman, komOuHaTOpHBIE (DakTHl U (HOPMYIIBI,
OLICHUBAaTh BEPOSITHOCTU pEANbHBIX COOBITHI; yMEHHE OIEpUPOBATh MOHSTUSIMHM: ClydailHas
BEIMYMHA, pACHPEIECICHHE BEPOATHOCTEH, MaTeMAaTUYECKOE OKHMJAHUE, JUCHEpCUs U
CTaHJApTHOE OTKJIOHEHHE CIy4yailHOH BeIMUYMHBI, (QYHKIUHM paclpeesieHuss U IUIOTHOCTH
pPaBHOMEPHOI0, IIOKA3aTeJIbHOIO M HOPMAJIBHOIO PpAaCIpPElIEICHUH; YMEHHME HCII0JIb30BaTh
CBOMCTBA M3yUYEHHBIX PACHpPENEICHUN JUIsl PELICHHs 3a/ad; 3HAKOMCTBO C MOHATHAMM: 3aKOH
O0ONBIIMX 4YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUMN; YMEHHE NPUBOAUTH MPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

I128) ymenue cBOOOJHO omepUpoBaTh MOHATHSAMH: TOYKa, MpsAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl, JBYTPAaHHBIA YroJl, TPEXTPaHHBIA Yroil,
NIEPECEKAIOIINECS, TMapajulelbHble M  CKPEUIMBAIOLIMECS IpsAMBIE, MapajuIeIbHOCTh U
NEPINEHIUKYIAPHOCTD MPSAMBIX M IUIOCKOCTEM, Yrojd MEXAY MPSMBIMU, YIOJd MEXIY HMPSIMOU U
IUIOCKOCTBIO, YTOJI MEKY IJIOCKOCTSIMHU; YMEHHUE UCII0JIb30BaTh IIPH PEIICHNH 33]a4 U3Y4YCHHbIE
(bakThl ¥ TEOPEMBI ITAHUMETPUH; YMEHHE OLICHUBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHME ONEepUPOBATH MOHSITUSIMHU: MHOTOIPAaHHUK, CEUYEHHE MHOTIOIpaHHUKA, MPaBUIbHBIN
MHOTOTPaHHUK, MpU3Ma, MUpaMuia, GUrypa U MOBEPXHOCTh BpallleHUs, WIMHIpP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHMs] KOHyca W UWIMHJpa, NapajulelibHble OCH WJIU
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OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs chepbl, HUIMHIpA, KOHYCa; yMEHHE
CTPOUTH CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHUCIIE C IIOMOILBIO JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATH
CBOWCTBA T€OMETPUUYECKUX (PUTYp, CAMOCTOATENBHO (POPMYIMPOBATH OMPECICHHS H3ydaeMbIX
(buryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX €OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEPrarb UX; yMEHHE MPOBOAMUTH KJIACCU(PUKALNIO UTYp HO pa3IMyYHbIM MPU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE JIOMOJHUTEIbHBIE [IOCTPOCHUS;

I129) ymenue cBOOOJHO OnepupoBaTh MOHATUSAMM: IUIOIIAAbL (DUIYphl, 00bEM (QUIYpHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSHUE
MEXY TUIOCKOCTSIMH, IUIOIIAAb C(Epbl, TUIOIMAAb MOBEPXHOCTH MHUPAMUIBI, MPU3MBI, KOHYCA,
WIMHAPA, 00beM Ky0a, IPSIMOYTOJILHOTO Mapajuiesienuneia, TUpaMuabl, TPU3MbL, [TUIHHIPA,
KOHYca, Il1apa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB MOAO0HBIX PUTYD;

I130) ymenue cBOOOAHO ONEPUPOBATH MOHATHAMU: ABIKEHHE, MapaJlIeIbHBIA EpeHoc,
CUMMETpPHUS Ha IUIOCKOCTH U B NPOCTPAHCTBE, IIOBOPOT, MpeoOpazoBaHKUe MOA00US, 10100HbIE
Gurypel; yMmMeHue pacro3HaBaTb paBHbIE U NOAOOHbIE (UIYpbI, B TOM YHUCIE B IPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIOJIb30BaTh TIE€OMETPUYECKHE OTHOLICHHS, HaXOAUTh
reOMEeTpUYECKUe BEIUYMHBI (AJIMHA, YroJ, IUIOIaab, 00beM) IpPU PELICHUHU 3a/1ad U3 JPYTrux
y4€OHBIX IPEIMETOB U U3 PEATILHOM KU3HU;

I131) ymeHnue cBOOOIHO ONEpUPOBATH MOHATUSAMU: NPAMOYTOJIbHASI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEIEHNE BEKTOpA Ha
YHCII0, Pa3JIOKEHUE BEKTOpa M0 0a3ucCy, CKAISpHOE MPOU3BEACHHUE, BEKTOPHOE NMPOU3BEIACHUE,
yrojl MEXAY BEKTOpPaMH; YMEHHE HCIOJIb30BATh BEKTOPHBIH M KOOPIMHATHBIM MeETOA JUis
pelIeHusT TeOMeTPUYECKMX 3a7ady M 3a7ad JApPYruX Y4YeOHbIX IPEeIMETOB; OIEPUPOBATH
HNOHATUSAMU: MaTpuna 2 X 2 u 3 X 3, ompenenuTesab MaTpUlbl, T€OMETPUUECKHI CMBICI
OIpe/IeIUTeS;

I132) ymenue monenupoBaTh peajbHbIE CUTYallMUd Ha SI3bIKE MAaTEMAaTHKH; COCTaBISATh
BBIPQXXCHUS, YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBbl II0 YCIOBUIO 3aJayd, HCCIEI0BaTh
MIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM ammapaTta ajareOpbl, HHTEPIPETUPOBATH MOJYyUYEHHBIN
pe3ynbTar; CTPOUTh MaTeMaTHMYeCKUe MOJEIU C IOMOUIbI0 TI'€OMETPUYECKUX MOHSTUH U
BEJIMYMH, pElIaTh CBS3aHHbIE C HMMM TPAKTUYECKUE 3a7aud; COCTABJIATH BEPOSITHOCTHYIO
MOJI€Ib U MHTEPIIPETUPOBATH MTOJIYYE€HHBIN pe3yNbTaT; peIlaTh MPUKIAIHbIE 3a1a4l CPEICTBAMU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO M (DHU3MUYECKOTrO
XapakTepa;

I133) ymeHue BbIOMpaTh MOIXOASIIMN METOX [UId pelleHUs 3a7ayd; IOHUMAaHHe
3HAUMMOCTH MaT€MaTUKU B HU3YYEHMM NPUPOJIHBIX M OOIECTBEHHBIX IMPOLECCOB U SBICHUM;
YMEHHME paclloO3HaBaTh IPOSIBIIEHWE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YMEHHE INPUBOJAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHIM POCCUMCKON MU MUPOBOM MATEMAaTHYECKOW HAYKH.

Oco6oe 3HaYeHNe M CHMIIIMHA MMeeT npu dopvupoBanuu u pazsutun OK:

OK 01. Beibupath crnocoObl pemeHus 3anad MNpo(PecCHOHANBHON 1eATeNTbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IOMCKA, aHAIW3a W WHTEPIPETALNU
uHpopMaluu ¥ UHDOPMALIMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHS 3a/1ad MpodeccuoHaIbHON
JeSITEIbHOCTH;

OK 04. Db dexTnBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE;
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JIMYHOCTHBIE PE3VIbTATHI _PeAJTU3ANNH IPOrPAMMbI BOCIIUTAHHUS ;

JIP 3. [IposiBasitominii aKkTUBHYIO TPAXKAAHCKYIO MO3UIMIO HA OCHOBE YBAXKEHUS 3aKOHA U
MPABOIOPSAZIKA, MPaB W CBOOOJ COTpaXKIaH, YBAKCHHS K HCTOPHUYECKOMY U KYJIBTYPHOMY
Hacaenuo Poccun. OCO3HAHHO W JI€ATENIBHO BBIPAXKAIOLIUK HENPUATUE IUCKPUMUHAUUU B
oOmiecTBe IO COIHUAIbHBIM, HAlMOHAJIBHBIM, PEJIUTHO3HBIM IpPU3HAKaM; SKCTPEMHU3MAa,
Teppopu3Ma, KOPPYILMH, aHTUTOCYJapCTBEHHON nesrenbHocTH. (OOnanaroiuil  ONnbITOM
IPaXXIAHCKOW COLIMAIBHO 3HAUYMMOM JEATENbHOCTH (B CTYIEHYECKOM CaMOYIIPaBJICHUU,
TO0OpPOBOJIBUECTBE, HKOJIOTMUECKUX, MPUPOIOOXPAHHBIX, BOEHHO-MATPUOTHYECKUX U  JIp.
O0OBeIMHECHUSAX, AaKIUsAX, mporpammax). llpuHuMaromuii ponas u30Uparenss W y4aCTHHKA
0O0I111eCTBEHHBIX OTHOIICHUH, CBA3aHHBIX C B3aUMOJICHCTBHEM C HAPOIHBIMHU U30paHHUKAMHU

JIP 4. IlposBnstomuMil U 1EMOHCTPUPYIOLINI yBaXKEHHE K TPYAY Y€IOBEKA, OCO3HAIOIIUN
[IEHHOCTh COOCTBEHHOTO TpyJda H Tpyda JPYyruxX JroAeH. OKOHOMHUYECKH aKTHBHBIH,
OPUEHTUPOBAHHBIN HA OCO3HAHHBINA BHIOOP cdepbl MPoPecCHOHATBHON AEATEILHOCTH C YYETOM
JUYHBIX JKU3HEHHBIX IUJIAHOB, NOTPEOHOCTEM CBOEW CEeMbH, POCCHIMCKOro OOIIecTBa.
Bripaxkaronuii 0CO3HaHHYI0 TOTOBHOCTH K MOJYYEHHIO MPOQPECCHOHATBHOIO OO0pa30BaHUS, K
HENPEPHIBHOMY 00pa30BaHUIO B TEUCHHE KU3HU J|eMOHCTPUPYIOLINI TO3UTUBHOE OTHOILICHUE

K peryJupoBaHUIO TPYIOBBIX OTHOIICHUH. OpUEHTUPOBAHHBIA HAa caMOOOpa3OBaHHE U
po(eCCHOHANIBHYIO TIEPENOATOTOBKY B YCJIOBMSIX CMEHBI TEXHOJIOTMYECKOIO YKJaja |
COITYTCTBYIOILIMX COLMANbHBIX nepemeH. Crpemsuuiicss K (GOpMHUPOBAHHIO B CETEBOM cpefe
JUYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIICIa»

JIP 6. OpueHTupoBaHHbli  Ha  OpodecCHOHANbHBIE  JOCTHXKEHHS,  JAEATEIbHO
BBIpAXKAIONINI MTO3HABATENbHBIE MHTEPECHI C YUETOM CBOMX CIIOCOOHOCTEH, 00pa3oBaTeNbHOTO U
npohecCHOoHaNBFHOr0 MapIIpyTa, BELIOPAaHHON KBaTU(UKALIUH.

JIP9. CosHaromuii IIEHHOCTh KM3HHU, 37I0pOBbs M Oe3omacHoctu. CoOmomaronui u
MpOTaraHupyOIMHUA 3I0pOBBI 00pa3 XKU3HHU (30pOBOE MHUTAHUE, COONIOJCHUE TUTHEHBI,
peXuM 3aHATUM W OTAbIXa, (PU3MYecKas aKTHUBHOCTH), JEMOHCTPUPYIOIIMI CTPEMIICHHE K
¢duznyeckoMy coBepieHCTBOBaHMIO. [IposBistonnii co3HaTenbHOE U 00OCHOBAaHHOE HETIPUSITHE
BpEIHBIX MTPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, YIoTpebieHrne ajaKoros, HApPKOTHKOB,
TICUXOAKTUBHBIX BEIIECTB, a3apTHBIX HWIpP, JTHOOBIX (OPM 3aBUCUMOCTEH), IECTPYKTHBHOTO
MOBE/ICHUs B OOIIECTBE, B TOM UKCIIE B IU(POBOH cpefe.

1.4. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE NPOIrPaMMbl JMCIUAIIIHHBI:

00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku odydaromierocs — 252 yaca;
CaMOCTOSITeITLHOM paboThl 0Oy4Jaromierocs — 10 gacos.
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2 CTPYKTYPA U IPUMEPHOE COJAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0beM QUCHUIIMHBI M BUAbI y4eOHO padoThI

Bup yuedHoii padoTbl

O0BbeM yacoB

O0s3aTesIbHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 252
B TOM YHUCIIE:
meopemuueckoe ooyuenue 182
npakmuiecKkue 3aHamus 70
B  ¢opme  mpakTHueckol ~— MOATOTOBKH  (IpodecCHOHATBHO 100
OpUEHTUPOBAHHOE COJIEPKAHNUE)
meopemuueckoe ooyuenue 62
npakmuyecKue 3aHAmusl 38
CamocTtosTenbHas padora (Bcero) 10

HauBuAyalIbHBIN POEKT (na/HeT)™*

He npedycmMompeHo

[ [pomedscymounas ammecmayusi 6 hopme: IK3aMeH
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2.2. TemaTnyeckuii IUVIaH U co/iep:KaHNe y4eOHOH TUCHUILINHBI «MaTeMaTHKa»:

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PodecCuOHAIBHO-

HanmenoBanue pa3nesioB . Oo0Lem YpoBenn
" Tent OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJ/Ib 43COB OCBOCHMS
(npu HATMYKMH)
1 2 3 4
OcHoBHOE cojiepKaHue
1 Pa3nen. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Conep:xanue yueOHOro MaTepuaJa:
Lenp u 3amaun Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
MaTeMaTUKu IpH Mooyns)
OCBOGHHUU crenHanpHoCcTH | 1 ba3oBble 3HAaHMS W yMEHUA MO MareMaTHKe B TNpodecCHOHAIbHOW H B 2 1
MOBCEIHEBHOM J1€ATEIHHOCTH.
Tema 1.2 Copepxxanue y4eOHOIro MaTepuaJa:
UYucna 1 BBIYUCIICHUS. Ilpogpeccuonanvno-opuenmuposannoe codeprcanue (codeprcanue nPUKIAOHO20
BeIpaxxenus u Mooynn)
npeoOpazoBaHus 2 | [deiicTBUs HaJ MOIOKUTEIHHBIMU U OTPHUIIATEIHLHBIMU YHCIAMH, OOBIKHOBEHHBIMH U 2 1
JNEeCATUYHBIMU po0simu. JleficTBUA co cTemeHsMH, (OPMYNbl COKPAIIEHHOTO
yMHOXeHus. [leiicTBus co cTeneHsIMu, (OpMyIIbl COKPAIIEHHOT'O YMHOKEHHSL.
Tema 1.3. Copepxanue y4eOHOIro MaTepuaJa:
I'eometpus Ha tuiockoctu | IIpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHOZ0
Mo0yns)
3 Bunsr minockux ¢uryp m ux miomanas. lIpakTHKO-OpHEHTHpPOBAHHBIE 33add B 2 1
Kypce T€OMEeTpUH Ha TUNIOCKOCTH
IIpakTnyeckoe 3ansitue Ne 1. [IpakTHKO-OpMEHTUPOBAHHBIE 33/]a4l B Kypce reOMEeTpUH 2 2

Ha IIJTOCKOCTH

Tema 1.4
HpOHeHTHBIe BBIYUCIICHUA

Conep:xanue yueOHOro MaTepHaJia:
Ilpogpeccuonanvno-opuenmuposannoe
Mo0yns)

cooeprcanue (cooeprcanue NPUKIAOHO20
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IIpakTnyeckoe 3anaTue Ne 2 IIpocTeie MPOLEHTHI, pa3Hble CIOCOOBI UX BBIYMCIICHHUS.
C110KHBIE NIPOLIEHTHI.

Tema 1.5 Coaepxxanue yueOHOro MaTepuaJa:
VYpaBHeHnus u HepaBeHCTBa | IIpogheccuonanvno-opuenmupogannoe cooepircanue (codeprcanue nPuUKIAOHO20
MO0ys)
IIpakTuyeckoe 3anaTue Ne 3. JIuHeiHbIe, KBaApaTHBIC, APOOHO-THHEHHBIC YPAaBHCHHS U 2
HEPaBEHCTBA.
Tema 1.6 Coaep:xanue yueOHOTro MaTepHaJia:
Cucrembl ypaBHEHUHN U 4 Crioco0bl penieHus CUCTEM JIMHEHHBIX ypaBHeHUH. [loHsaTus: matpuna 2x2 u 3x3,
HEPaBEHCTB onpeaenutenb MaTpunibl. Meton Kpamepa. Cucrtembl HETMHEHHBIX YpaBHEHUU.
CucreMbl HEpaBEHCTB. 2
Tema 1.7 Conep:xxanue yueOHOTro MaTepHaJia:
BxonHoi KOHTPOJIb IIpakTnyeckoe 3anaTHe Ne 4. Bbluncienus u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBa. ['eomeTpus Ha TuiockocT. KoHTponbHas paboTa 2
Pa3nea 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 12
Tema 2.1 Copepxanue y4eOHOro MaTepuaJa:
OCHOBHBIE OHATHS Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
CTEPEOMETPUH. Mooyns)
Pacnonoxenue npsmbix | 5 [TIpenmer ctepeomerpun. OCHOBHBIE TOHATHS (TOYKa, TMpsMas, MJIOCKOCTb, 2

IIJIOCKOCTEN npoctpancTBo).  OCHOBHBIE  akCHMOMBI  cTepeoMmerpuu. Ilepecekaromuecs,
napaJuleJIbHble M CKpeluBaroniyecss  npsimele.  [Ipu3Hak W CBOMCTBO
CKpEIIMBAIOIIUXCS NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.

Tema 2.2 Conep:xanue yueOHOro MaTepHaJia:

[TapanienbHOCTh NPSMBIX,
NpsIMOM M MJIOCKOCTH,
IJIOCKOCTEN

Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprcanue nPUKIAOHO20
Mooyns)

20




6 | [MapamnensHble mpsmas u MIOcKocTh. Ompenenenne. [lpusnak. CpoiictBa (C
nokazarenbeTBoM). [lapannensuble mnockoctu. Onpenenenue. [Ipuznak. ColicTBa
(¢ mokazarenbcTBOM). Terpasnp u ero osnemeHthl. [lapamnenenumen u ero
asieMeHThl. CBOMCTBA IPOTUBOMOJIOXKHBIX IPaHEN U IUaroHajiey napauienenumnea.
[Toctpoenue ceuenuii. Pemenue 3amay.

Tema 2.3
[IepneHMKYIAPHOCTH
IPSIMBIX, IPSMOHN U
IIOCKOCTH, TNIOCKOCTEH

Conep:kanue y4yeOHOro MaTepuaJa:
Ilpogpeccuonanvno-opuenmuposannoe codeprcanue (codeprcanue nPUKIAOHO20
Mo0yns)

7 Ilepnennukynspasle npsimble. llapannensHbple npsiMble, NEPHNEHAUKYISIPHBIE K
miaockoctd.  IIpu3Hak — NEpHEHIUKYIAPHOCTH  HPSAMOM M IUIOCKOCTH.
JoxasarensctBo. Ilepnenaukynsap u HakioHHasA. llepneHauKyIIApHBIE LIOCKOCTH.
[Tpu3sHak neprneHIuKyJIIpHOCTU IUNIOCKOCTEN. JloKa3aTenbCTBO.

PaccrosiHus B IpOCTpaHCTBE

Tema 2.4 Coaep:xxanue yueOHOro MaTepuaJia:
Teopema o Tpex 8 TeopeMa 0 Tpex NEpHEHAUKYJsApax. YTOJd MEXAY HPsIMOM U IIIOCKOCTHIO. YTOJI
TICPHCHARKYIApax MEXY TIIOCKOCTSIMU
Tema 2.5 Coaep:xxanue yueOHOro MaTepuaJia:
[TapannensHele, Ilpogheccuonanvno-opuenmupoeannoe cooepricanue (cooeprcanue nPUKIAOHOZO0
NEePIEHIUKYIISIPHBIE, Mooynn)

CKpCHIMBAIOIIHUECA TPAMBIC

IIpakTuyeckoe 3ansitue Ne 5. Akcuomsl crepeoMeTpuu. [leprieHIuKyIsIpHOCTD MPSAMOi
U IUIOCKOCTH, NApaJUIEIbHOCTh JIBYX MNPSIMBIX, MEPHEHAUKYJSIPHBIX IIJIOCKOCTH,
MEPIECHINKYISIPHOCTD IIJIOCKOCTEN

Tema 2.6
Pemenue 3anau. [Ipsameie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Conep:xaHue y4eOHOro MaTepuaJia:

IpakTnyeckass padora Ne6. PacnonoxkeHrne NpsIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
[lepneHaAUKYISIPHOCTh M TAPAIEIBHOCTh TPSIMBIX M TUIOCKOCTEH. CKpenuBaromuecs
npsimble. KoHTponbHas padorta
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Pa3nea 3. KoopanHaTsl U BeKTOPBI 10
Tema 3.1 Copaepxxanue yueOHOro MaTepuaJa:
JlexapToBbl KoopauHatel B | IIpogheccuonanvno-opuenmuposannoe cooepicanue (cooepicanue RPUKIaOHO20
npocTpaHcTse. Paccrosinue | modyna)
MEXy IByMsl TOUKaMu. | 9 JlexapToBbl KOOpAuHATHI B IpocTpaHcTBe. [Ipocreiimme 3agaun B KOOpAMHATAaX. 2
Koopaunats! cepeunbl PaccrosHue Mexnay JAByMs TOYKAMM, KOOPAMHATBI  CEpEeIUHBI  OTpE3Ka
OTpe3Ka .KombOuHupoBanHoe 3ansrue
Tema 3.2 Conep:xxanue yueOHOro MaTepuaJia:
BekTops! B IPOCTPaHCTBE. BexTops! B ipocTpanctBe. CriojkeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOYKEHUE 2
VYron mexay Bekropamu. | 10 | BekTopa Ha uncino. Kommanapueie BekTopsl. CKaIsipHOE IPOU3BEICHUE BEKTOPOB.
CkansipHO€ IPOU3BEIEHUE PaznoxxeHue BekTopa 1o TpeM HEKOMILIAHAPHBIM BEKTOpPaM.
BEKTOPOB 11 | KoopauHaThl BEKTOpa, CKAISPHOE MPOU3BEACHHUE BEKTOPOB B KOOPJMHATAX, YIOJ 2
MEXy BEKTOPaMH, YIOJl MEKIY IIPSIMON U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU.
YpaBHEHME IIIOCKOCTH.
Tema 3.3 Coaep:xxanue yueOHOro MaTepuaJia:
ITpakTuko- Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
OPHUEHTHUPOBAHHBIE 3aJ1a4U | MOOY/1A)
Ha KOOPJIMHATHOU IIpakTuyeckoe 3ausaTue Ne7. KoopauHaTHas IIOCKOCTh. Beruncinenne paccTossHUN U 2
IJIOCKOCTH IJIOMIAAEH Ha MIIOCKOCTH. KONMMYECTBEHHBIE pACUEThI.
Tema 3.4 Coaep:xanue yueOHOro MaTepuaJia:
Pemenwue 3anau. IIpakTnyeckoe 3ansTHe Ne 8./[ekapTOBBI KOOpAWHATBHI B NPOCTPAHCTBE. BEKTOpHI B 2
Koopannatel 1 BEKTOpEl | ipocTpancTBe. CIOXKEHHE W BBIYMTAHHWE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO.
Komnutanaphusie BekTopbl. CkaliipHOE IPOU3BEIEHIE BEKTOPOB. PaznokeHue BekTopa 1o
TPEM HEKOMIUTaHAapHbIM BekTopam. lIpocreiimme 3amaum B koopauHatax. KoopauHats!
BEKTOPA, PACCTOSTHUE MEX]y TOYKaMH, KOOPAMHATBl CEPENMHBI OTPE3Ka, CKAJISIPHOE
IIPOU3BENIEHNE BEKTOPOB B KOOPJMHATAX, Yol MEX1y BEKTOPAMH, YroJl MEX1Y NPIMON U
IUIOCKOCTBIO, YTOJI MeXy IutockocTsiMu. KoHTponbHast pabota
Pasznen 4. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuyeckue QPyHKIMH 26
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Tema 4.1
Tpuronomerpuueckue
(GyHKINU TPOU3BOIBHOTO
yria, yucia. Paqnannas u
rpagycHas Mepa yria

Conep:xxanue yueOHOTro MaTepHaJia:

12

Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudaja KoopauHar. OnpezneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHHYCA, KOCUHYCA, TAaHI'€HCA U
KOTaHI€HCa M0 YeTBEPTSIM. 3aBUCUMOCTh MEXy CUHYCOM, KOCHHYCOM, TAHT€HCOM
¥ KOTAaHT€HCOM OJIHOTO M TOTO K€ yria.

Tema 4.2
OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.
@opMyIIbl IPUBEACHUS

Conep:kanue y4eOHOT0 MaTepuaJia:

13

Tpuronomerpuueckue ToxnaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTAaHI€HC YIJIOB O
u - o. Dopmynsl npUBeEHUS.

Tema 4.3
CuHyc, KOCUHYC, TAHT'€HC
CYMMBI U pa3HOCTH JIBYX
yTJIOB
CuHyC 1 KOCUHYC
NBOMHOTO yria. opmyiibl
MIOJIOBUHHOTO yTja

Coaep:xxanue yueOHOro MaTepuaJia:

14 | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrina. @opmynel nonoBuHHOro yria. IIpeoOpa3zoBaHus CyMMBbI
TPUTOHOMETPHUUYECKUX (PYHKIUH B IPOU3BECHHUE U MIPOU3BEICHHS B CYMMY.

15 | Belpa)keHre TPUTOHOMETPUYECKUX (YHKUMH Yepe3 TAaHIeHC IOJIOBUHHOIO

aprymenTa. [IpeoGpa3oBaHus NpoCTEHIINX TPUTOHOMETPUUECKHUX BBIPAKEHUH.

Tema 4.4
DyHKINYU, UX CBOMCTBA.
CrocoObI 3a1anust

Conep:xaHue yueOHOT0 MaTepuasa:

16

OO6nacTh onpeneneHUs U MHOKECTBO 3HaYeHUH (QyHKUMHA. YETHOCTH, HEUETHOCTD,
nepuoandHoCTh GyHKIUNA. CiocoObI 3a1aHus PYHKITUH.

byHKIMMA
Tema 4.5 Coaep:xxanue yueOHOro MaTepuaJia:
Tpuronomerpuyeckue 17 | ObnacTth ompeseneHuss U MHOXKECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (DYHKIIHIMA.

¢GyHKLMH, UX CBOICTBA U
rpaduxu

YéTHOCTh, HEYETHOCTD, NEPUOTUIHOCTD TPUTOHOMETpUYecKX (yHKuM. CBoiicTBa
u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

Tema 4.6

Conep:xaHue yueOHOTro MaTepuasa:
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[IpeobOpazoBanue

IIpakTnyeckoe 3anaTue Ne9. Cxatue u pacTssKeHHE TPAPHUKOB TPUTOHOMETPUUYECKHX

rpaduKoB byHKUIN.
TPUTOHOMETPUUECKUX [TpeoOpaszoBanue rpad)uKOB TPUTOHOMETPHUSCKUX (PYHKITHIA
byHKIII
Tema 4.7 Conep:kanue y4eOHOT0 MaTepuaJia:
Onucanue Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20
MIPOU3BOJACTBEHHBIX MO0ys)

IIPOLIECCOB C IOMOILBIO
rpadukoB pyHKUIUH

18 | Ucnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKHX (GYHKUIMH B TPOQecCHOHATHHBIX
3a7agax

IIpakTnyeckoe 3anarue Ne 10. lVcnonb3oBaHue CBOMCTB TPUTOHOMETPHUUECKHUX
GyHKLUH B TpodecCHOHaIBHBIX 3a/1a4ax

Tema 4.8 Coaep:xxanue yueOHOro MaTepuaJia:

ObpatHbie 19 | O6patHble Tpuronomerpuueckue GpyHkiuu. Mx cBoiicTBa u rpapuku
TPUTOHOMETPHUYECKHE

byHKUIUM

Tema 4.9 Coaep:xanue yueOHOro MaTepuaJia:
Tpuronomerpuueckue

YpaBHCHHA U HCPABCHCTBA

20 | YpaBHeHHE cOos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
Penienue TPUTOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THIIOB: IPOCTCHIINE
TPUTOHOMETPHUYECKUE YpaBHEHUS, CBOJSIIMECS K KBaJIpaTHBIM, peIIaeMbIe
pa3ioKEHUEM Ha MHOMKHUTEIH, OJHOpoIHBIC. [IpocTeiile TPpUroHOMETPUYECKHe

HEpaBEHCTBA
Tema 4.10 Coaep:xxanue yueOHOro MaTepuaJia:
Cuctemsr 21 | CucteMbl IPOCTEHIINX TPUTOHOMETPHUECKUX YpaBHEHUN
TPUTOHOMETPUUYECKHUX
ypaBHEHUH
Tema 4.11 Copepxxanue yueOHOro MaTepuaJa:
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Pemenue 3a1au. 0CHOBBI

IIpakTnyeckoe 3ansitue Ne 11IIpeoOpa3zoBaHue TPUTOHOMETPHUUECKUX BBIPAKCHHM.

TPUTOHOMETPHH. Pemienne TpUTOHOMETPUYECKUX ypPaBHEHWH W HEPAaBEHCTB B TOM 4YHCJIE C 2

Tpuronomerpuueckue UCTIOJIb30BAaHUEM CBOMCTB (DyHKIIMH.

byHKIIUN
Pasznea 5. KommiiekcHbie 4ucJia 4
Tema 5.1 Conep:kanue y4eOHOIr0o MaTepuaJa:
KomnekcHsle uncia 22 | Ilonstue xomruiekcHOro yucia. ComnpspKeHHbIE KOMIUIEKCHBIE YHMCIA, MOAYJb H
apryMeHT KOMIUIEKCHOro uucina. @dopma 3amucu KOMIUIEKCHOTO — YHCIIa 2
(reomeTpuyeckas, TPUTOHOMETpHUYECKas, anreOpandeckas). ApupMeTHUECKUE
JeMCTBUS C KOMIUIEKCHBIMU YHCIIAMHU.
Tema 5.2 Conep:xxanue yueOHOTro MaTepHaJia:
[Tpumenenue IIpakTnyeckoe 3ansitue Ne 12. BrimonHeHue pacdyeToB C MOMOIIBIO KOMIUIEKCHBIX
KOMILJICKCHBIX YHCE yucen. [Ipumepsl HCHOIb30BaHNS KOMIUIEKCHBIX YHCE 2
Paznen 6. [IpousBoanas pyHkuum, ee npuMeHeHne 22
Tema 6.1 Copepxxanue y4eOHOro MaTepuaJa:

ITonstue npousBonHoi. | 23 Omnpenenenne YUCIOBOM MOCIEN0BATEILHOCTH U CIIOCOOBI ee 3aaanus. CBolicTBa
®opMyITeI U TIpaBUIIa YHCIIOBBIX IOcCienoBarTenpHocTeld. OnpeneneHue npeena Mociae10BaTeIbHOCTH. 2
muddepeHnpoBaHus Brruucnenne mpenenoB  mocnenoBarenbHocTed.  [lpemen  dynkmumm  Ha

O6eckoneunoctu. Ilpenen ¢ynkuuu B Touke. IlpupaiieHue aprymeHra.
[Tpupamenne ¢yHkuuu. 3anaud, NOPUBOJALIME K TIOHATHIO TPOU3BOAHOIM.
Onpenenenue NpoU3BOIHON. ATOPUTM OTBHICKAHUSI TPOU3BOAHOM.
Tema 6.2 Conep:xxanue yueOHOIro MaTepuaJia:
[IpousBonHbIE CyMMBI, 24 ®opmynsl quddepenmponanus. [Ipasuna nuddepeHupoBaHus 2

Pa3HOCTHU MIPOU3BEIECHUS,
YaCTHOTO

Tema 6.3

Conep:xxanue yueOHOIro MaTepuaJia:

25




[IpousBoaHbIe
TPUTOHOMETPUUECKHUX
¢ynkuuii. [IponsBoanas
CJIOKHOM (DyHKITHH

25

Onpenenenue cioxHoi GpyHkunu. I[pon3BogHass TPUTOHOMETPUUECKUX (YHKITHIA.
[Tpon3BoHas CIOKHON PYHKIIUU

Tema 6.4
IToustue o

HENPEPBIBHOCTH (PYHKIIHH.

Merton nHTEpBaANIOB

Conep:kanue y4eOHOT0 MaTepuaJia:

26

[Tonsitue nempepsiBHOW ¢(yHKIMH. CBoiicTBa HempepbiBHONH ¢(yHKIMH. CBA3b
MEXIy HENpephlBHOCTbIO U AupdepeHUupyeMoCTbi0 (QYHKIMM B TOUKE.
ANTOpPUTM pELIEHUSI HEPABEHCTB METOJOM HHTEPBAJIOB

Tema 6.5
['eomerpuueckuii u
(du3nyecKuil CMbICI

Coaep:xxanue yueOHOro MaTepuaJia:

27

['eomeTpryeckuil CMBICI NPOU3BOJHONW (YHKIUU — YIJIOBOW KOI(PPUIUEHT

MIPOU3BOIHOMN KacaTeJIbHON K rpaduKy (yHKIIMM B TOYKE. YPaBHCHHE KacaTelbHOU K TpaduKy
(GyHKIUHM. AJTOPUTM COCTaBJICHHS YPaBHCHHsI KacaTeIbHOU K rpaduky (QyHKIIUU
y=f(x)

Tema 6.6 Copepxanue y4eOHOro MaTepuaJa:

DU3NYECKUI CMBICHT
IIPOU3BOJHOM B
poeCCHOHATBHBIX
3a/1a4ax

IIpakTuyeckoe 3anaTue Ne 13. dusnueckuil (MEXaHUYECKHUIT) CMBICT MPOU3BOAHON —

MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

Tema 6.7

MOHOTOHHOCTb (PYHKIUH.

Touku skcTpemyma

Conep:xaHue y4eOHOT0 MaTepuasa:

28

Bospacranue u yObiBaHuEe (YHKIHUH, COOTBETCTBME BO3pacTaHHUsl U YObIBaHUs
GyHKIMU 3HaKy NOpou3BOJHOW. IIOHATHE NPOM3BOJHOW BBICHIETO MOPSIKA,
COOTBETCTBUE 3HAKa BTOPOI MPOM3BOAHOMN BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIUHU
Ha OTpe3Ke. 3a/ladyl Ha MAKCUMYM U MUHUMYM. [ToHSATHE acCHMNTOTHI, CIOCOOBI UX
onpezeneHus. AJITOpUTM HCCIeA0BaHUS (DYHKUIHMU W TOCTPOEHHUs ee Trpaduka ¢
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHAS PyHKIINS
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Tema 6.8 Copaepxxanue yueOHOTro MaTepuaJa:
UccnenoBanue GpyHkimii u
29 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTOCTPOEHHE TPaHKOB.
NOCTPOCHHE TPaPHUKOB 5
Tema 6.9 Copaepxxanue yueOHOTro MaTepuaJa:
Haubonpuiee u 30 Haxoxaenne HanOONBIIET0 W HAWUMEHBIIETO 3HAYCHWN (DYHKIHN, MOCTPOCHUE
HauMEHbIIIEE 3HAYCHUS rpa)uKoB MHOTOYJIEHOB C UCIIOJIb30BAHHUEM allapaTa MaTeMaTUYECKOro aHalu3a 2
byHKIUHA
Tema 6.10 Coaep:xxanue yueOHOro MaTepuaJia:
Haxoxnenue Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (codeprcanue nPUKIAOHO20
ONTUMAJIBHOTO PE3YNbTATA | MOOYAA)
¢ noMo1ubo npoussonHon | Ipakruyeckoe 3ausaTue Ne 14. Hanmensiee n HaubosbInee 3HaYeHUE GyHKINN 2
B [IPAKTUYECKHX 3a]ja4ax
Tema 6.11 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3anau. IIpakTuyeckoe 3ansaTue Ne 15. @opmynsl u mnpaBuna auddepeHIupOBaHUS.
[TpousBonnas Gynkuuu, ee | MccnenoBanne (GyHKIMHA € IOMOIIBIO pou3BoaHON. Hawmbosblice M HauMMeEHbIICE 2
MPUMEHEHUE 3HaueHus GyHkuuu. Konmponwvnasn paboma.
Paszpnen 7. MHOTOrpaHHMKHM M TeJla BpallleHUs 34
Tema 7.1 Copepxanue y4eOHOro MaTepuaJa:
Bepuunsl, pebpa, rpauu | IIpogpeccuonanvno-opuenmuposannoe codepircanue (cooeprcanue nPUKiIaonozo
MHOTOTpaHHHUKA M00yns)
31 [Tonsitue MHOTOTpaHHMKa. ETO s1meMeHThI: BepuiuHbl, pedpa, rpanu. [[uaroHans. 2
Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH
Tema 7.2 Copepxxanue yueOHOro MaTepuaJa:
IIpusma, ee 32 [Tousitue npusmsl. Ee ocHOBaHus u 60KOBBIEe TpaHU. Bricota nmpusmel. Ilpsmas u 2

COCTaBJIAIOLIUE, CEYECHHUE.
[Ipsimas n mpaBuIbHAA

HAKJIOHHA IMpu3Ma. HpaBI/IJIBHaH Inpusma. Ee ceuenue
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IIPU3MBI

Tema 7.3
[Tapannenenunen, KyoO.
Ceuenue Kkyo0a,
napauiesienumne1a

Conep:kanue y4eOHOT0 MaTepuaJia:

33 [Tapannenenunen, cBOWCTBa MPSAMOYTOJbHOrO Mapaienenunena, kyd. Cedenue
Ky0a, mapasuienenumnena

Tema 7.4
[Inpamuna, ee

COCTaBJAIOIIINEC, CCUCHUC.

[IpaBuibHas nupamuia.
YcedeHnHas mupaMua

Conep:kanue yue0HOro MaTepuasa:
Ilpogpeccuonanvno-opuenmupogannoe cooeprycanue (cooepicanue RPUKIAOHO20
Mooyns)

34 [Mupamuna u ee osnemeHThl. CeueHue nupamuabl. [IpaBuibHas nHUpamMuaa.
YcedeHHas nupamua

Tema 7.5
boxoBas u nmonHas
IMOBEPXHOCTH MPU3MBI,

Coaep:xxanue yueOHOro MaTepuaJia:

35 [Tnomaas 60KOBOW M MOJTHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI

MUPaMUIbI
Tema 7.6 Coaep:xanue yueOHOro MaTepuaJia:
CummeTtpus B KyOe, 36 CummeTpusi OTHOCUTENTBHO TOYKH, MPsSMOM, Iuiockoctu. CuMmerpus B KyOe,
napajuiesienunese, napajuiesenunesie, npusMe, nupamuie
npusMe, Nupamue
Tema 7.7 Copepxanue y4eOHOro MaTepuaJa:
IIpumepsl cummerpuii B | IIpogpeccuonanvno-opuenmupogannoe cooepicanue (cooepicanue RPUKIAOHOZ0
npodeccun M00yns)
IIpakTuueckoe 3anaTue Ne 16. CummeTpus B IpupoJie, apXUTEKTYpe, TEXHUKE, B OBITY
Tema 7.8 Copepxxanue yueOHOro MaTepuaJa:
IIpaBunbHbBIE IIpakTuyeckoe 3ansaTue Ne 17. [lonstue mnpaBWIbHOrO MHOrorpaHHuka. CBolicTBa

MHOTI'OIrpaHHUKH, UX

IMPaBUJIbHBIX MHOTOI'PaHHUKOB
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CBOWCTBA

Tema 7.9
Hununap, ero
cocrasistromue. Ceuenne

Conep:kanue y4eOHOT0 MaTepuaJia:
Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue nPUKIAOHO20
MO0ys)

HUJIUHAPA 37 | Hunuaap u ero sneMeHThl. CeueHue MWIMHIPA (TApaLIeIbHOE OCHOBAHUIO U OCH).
Paseeprka mmimHIpa

Tema 7.10 Coaep:xxanue yueOHOro MaTepuaJia:

Konyc, ero Ilpogpeccuonanvno-opuenmuposannoe cooepirxcanue (cooeprcanue NPUKIAOHO20

COCTaBJIAIOIIHUC. Ceuenue

Mooyns)

KOHYyca 38 | Komyc m ero oamementsl. CeueHue KOHyca (MapaJUieIbHOE OCHOBAaHUIO U
IIPOXOJAIIEe Yepe3 BEPIINHY), KOHUYECKHE ceueHus. PazBepTka KoHyca.
Tema 7.11 Coaep:xxanue yueOHOTro MaTepHaJia:

YcedeHHBIl KOHYC.
Ceuenue yceueHHOTo
KOHYyCa

39 | Yceuennslii konyc. Ero o6pa3syromas u Beicota. CeyeHne yceueHHOro KOHyca

Tema 7.12
[ap u chepa, ux ceuenus

Conep:xkaHue y4eOHOTO MaTepHAaJa:

40 | lap u cdepa. B3ammuoe pacnonoxenue chepsl u 1uiockoctu. Cedenue mapa,
chepsl.

Tema 7.13
IToustre 06 00BEME TENA.
OtHoleHre 00bEMOB
MOTOOHBIX TEI

Conep:xaHue y4eOHOro MaTepuaJia:

41 | Ilonstne o6 oObeme Tena. OObeM KyOa M MPSAMOYTOJBHOTO Mapasuleenumnea.
O6wem npu3msbl U nUAMHAPA. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.

Tema 7.14
OO0BEMBI U IIOIIAIU
MOBEPXHOCTEHN Tel

Conep:xaHue y4eOHOro MaTepuaJia:

42 | O6wvembl mupamMuIsl U KoHyca. O0beM mrapa. [Tnomaan moBepxHOCTEH TET

Tema 7.15

Conep:xxanue yueOHOIro MaTepuaJia:
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KomOunamun IpakTuyeckoe 3ansaTue Ne 18. KomOuHamu reoMeTpruuecKux Tell. 2
MHOTOTPaHHUKOB U TEJ
BpallleHus
Tema 7.16 Conep:kanue y4eOHOT0 MaTepuaJia:
I'eomerpuueckue IIpakTuyeckoe 3anatue Ne 19. Vcnonb3oBaHue KOMOMHAIMI MHOTOTPAHHUKOB U Tell 2
KOMOHMHAIMY Ha IPAKTHKE | BpAICHUsS B MPAKTHKO-OPHUEHTHPOBAHHBIX 3a/1a4ax
Tema 7.17 Copaepxxanue yueOHOro MaTepuaJa:
Pemenue 3anau. Ilpogpeccuonanvno-opuenmupogannoe cooepyucanue (cooepicanue RPUKIAOHO20
MHOrorpaHHuKky U Teia | Mooyis)
BpaLIEHUs IIpakTnueckoe 3ansaTHe Ne2(. OObeMbl U IJIOMIAM OBEPXHOCTH MHOTOTPAHHUKOB U 2
Tes1 BpaueHus. KonrposbHas pabora.
Pa3nea 8. IlepBooOpa3nasi pyHKumMu, ee npuUMeHeHHe 16
Tema 8.1 Coneprkanue yaeOHOro MaTepuasa
[TepBooOpasnas pynkuuu. | 43 3azaya 0 BOCCTAHOBJIEHHWHU 3aKOHA JIBMJKEHUS 10 M3BECTHOM ckopocTu. llonsarue
[IpaBuiia HaxOXAECHUS uHTerpupoBanus. O3HaKOMJIEHHE C MOHATHEM MHTEerpaja U MepBooOpa3sHON Jis
NepBOOOPA3HBIX ¢bynkunu y=f(x). Pemenue 3amau Ha cBA3b MEpPBOOOPA3HON U €€ MPOU3BOIHOM, 2
BbIUUCIIEHHE NEepBOOOpa3HOM 1uig maHHOW ¢yHkumu. Tabmuma dopmyn s
HaXO0X/JIeHUs IepBOOOpa3HbIX. M3ydueHue npasuiia BBIYUCICHUS IEPBOOOPA3HOM
Tema 8.2 Copepxxanue y4eOHOro MaTepuaJa:
[Tnomane kpuBonuHENHHON | 44 3anauyy, NPUBOASILNE K IOHATHUIO ONPEACIEHHOIO MHTErpaja — O BBIUYUCICHHUH
Tpanenuu. PopMmyiia IO KPHUBOJMHEWHOM Tpameuuu, O IepeMelleHud Todku. IlonsaTue
Herotona — JleitOnuna ONpENENEHHOT0  HMHTErpaa. 'eomerpuueckuii u  u3MUeckuid  cMbICI 2
onpeneneHHoro uaTerpaia. opmyna Herotona— JleitOuuia
Tema 8.3 Copepxxanue yueOHOro MaTepuaJa:
HeonpeneneHnusiil u 45 ITonsiTHE HEONPEIETIEHHOTO UHTErpaja
ONpEACICHHBIN UHTETPaIbI 2
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Tema 8.4
TToustue 00

Conep:xxanue yueOHOTro MaTepHaJia:

46

['eomeTpuyeckuil CMBICI OIPEACIIEHHOTO UHTETpaja

OIPE/ICIICHHOM HHTErpaje 2
KaK IIOIa 1
KPUBOJIMHEUHOW Tparneuu
Tema 8.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue RnPUKIAOHO20
OnpeneneHHbld UHTETPANl | M0OOYJ1A)
B JKU3HU 47 | 'eoMeTpu4ecKuid CMBICT oOmpeaesieHHoro uHrerpana. @®opmyna Hpiotona - 2
JleitOHuna. Pemenue 3agady Ha [PUMEHEHME MHTErpajga JJii BBIYUCIICHUS
(UBUYECKUX BEIUYUH
48 | Pemenue 3a1ay Ha MPUMEHEHHE UHTETpaia /Ui BHIYUCICHUS TUIOIIAaei 2
IIpakTnueckoe 3ausitue Ne 21.Pemenue 3amau Ha NpuUMEHEHHE HMHTErpana Aiis 2
BBIUMCJICHHS TLTOIACH
Tema 8.6 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenne 3anau. IIpakTuyeckoe 3ansitue Ne 22. IlepBooOpasznas ¢yHxkuuu. [IpaBuna HaxoxaeHUs
IlepBooOpa3Has GpyHkuuu, | nmepBoodpasHbix. Ee mpumenenne. KontponbHas padoTta 2
ee NMpUMEHEeHue
Pa3nen 9. Crenenn u kopuu. CreneHHas QyHKIust 16
Tema 9.1 Copepxxanue y4eOHOro MaTepuaJa:
Crenennas gpynkuus, ee | 49 | [TonsTHe KOpHS N-0if CTENEHN M3 AeHCTBUTENbHOrO uncia. OyHkimn y = VX ux 2
CBOJCTBa CBOIiCTBa U TrpaduKH.
50 | CpoiicTBa KOpHS N-0ii CTETIEHU 2
Tema 9.2 Copepxxanue yueOHOro MaTepuaJa:
IIpeoOpasoBanue 51 | IIpeoOpa3zoBaHue UPpaALMOHATIBHBIX BEIPAXKEHUIH 2
BBIPOKCHHUH C KOPHSIMHU n- | 52 | [IpeoGpa3oBaHiie HPPALMOHATBHBIX BHIPAKCHHIA. 2

OU cTeneHun

Tema 9.3

Conep:xxanue yueOHOIro MaTepHaJia:
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CBolicTBa CTENEHHU C 53 | IlonsTue creneHu C JIIOOBIM pallMOHAIBHBIM IMOKa3aTeneM. CTerneHHble (QyHKIUH, 2
panroOHATBHBIM H UX CBOWCTBA U rpauku
JIEACTBUTEIIbHBIM
NI0Ka3aTeNsIMU
Tema 9.4 Conep:kanue y4eOHOT0 MaTepuaJia:
Pemenue 54 | PaBHOCWJIBHOCTh HppalOHANBHBIX YPAaBHEHM U HEpaBEHCTB. MeTOIbl HX 2
UppalvOHAIBHBIX peLCHNUS.
YPaBHCHUH U HEPABEHCTB | 55 | PepeHye MPpalioHAIbHBIX YPABHCHNUIT I HEPABCHCTB. 2
Tema 9.5 Copepxxanue yueOHOIro MaTepuaJa:
CrerneHu 1 KOpHHU. IIpakTuyeckoe 3ausaTue Ne23. Onpenenenue crerneHHol QyHkuuu. Vcnonb3oBaHue ee 2
CrenenHas GpyHKUIUA CBOWCTB IpH pelIeHUN YpaBHEHUH 1 HepaBeHCTB. KoHTposbHas pabora
Pa3nea 10. Iloka3zaTenbHas GyHKIUs 16
Tema 10.1 Coaep:xxanue yueOHOTro MaTepHaJia:
[TokazarenbHas GyHKIMS, | 56 CreneHp C TPOW3BOJIIBHBIM JCUCTBUTEIBHBIM IMOKa3aTeneM. OnpenencHue 2
ee cBoiicTBa nokaszareiabHON (QyHKIMM, ee cBoWcTBa M rpaduK. 3HAKOMCTBO C NPUMEHEHUEM
noKa3aTeabHON QYHKIUH.
57 Pemenue noka3aTenpHbIX YpaBHEHUH (QyHKIIMOHATIBHO-TpaUIECKUM METOI0M 2
58 Pemenue nokasarenpbHbIX YpaBHEHUHN (PYHKIIMOHAIBHO-TpAQUIECKUM METO0OM 2
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue nokazaTenbHbIX = =
. 59 Pemenne mokaszarenbHBIX ypaBHEHMH METOJOM YypaBHMBAaHMS IIOKa3aTelneil. 2
YPABHCHHIH H HEPABCHCTE Pemenne mokasaTeslbHBIX YpaBHEHUH METOJIOM BBEJEHHMS HOBOW INEpEMEHHOM,
(byHKIHMOHATBHO-TpaUUecKuM MeTOAOM. PellleHne nokas3arenbHbIX HEPaBEeHCTB
IIpakTnueckoe 3ansaTtue Ne 24. PerieHue noka3aTeNbHBIX YpaBHEHHUH pa3IMYHBIMU 2
MeToaMu. Pemenne mokas3arenbHbIX HEPaBeHCTB
Tema 10.3 Conep:xxanue yueOHOIro MaTepuaJia:
Cucremsl nokasaTenbHbeIx | 60 Pewienne cucreM nokasaTebHbIX YPaBHEHUI
yYpaBHEHUN 2
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Tema 10.4
Pemrenue 3agau.

Conep:xxanue yueOHOTro MaTepHaJia:

IIpakTnyeckoe 3ansaTHe Ne 25. PemeHue noka3aTeNbHBIX YPAaBHEHMM METOAOM

[Toka3zarenpHas QyHKIUS | ypaBHUBAHUS [OKa3aTeleid M METOJIOM BBEACHHS HOBOW IEpPEeMEHHOH. PemieHue 2
HoKa3aTeabHbIX HepaBeHCTB. KoHTponbHas pabora
Paznen 11. Jlorapudmbl. Jlorapupmudeckasi GyHKIus 24
Tema 11.1 Conep:kanue y4eOHOT0 MaTepuaJia:
Jlorapudm yucna. 61 Jlorapudm yucna. 2
HecsTuaHbIi 1 62 JlecsTUYHBII U HATYPAJIbHBIN JIOTAPH(MBI, YUCIIO € 2
HaTYpaJbHBII JOrapupMmBbl,
YHCIIO €
Tema 11.2 Conep:xxanue yueOHOTro MaTepHaJia:
CsoticTBa norapudmMoBs.
Oneparus 63 CgoiictBa Jiorapudmos. 2
norapu()MUPOBAHUSA 64 Omnepanus gorapupMUpPOBAHUS. 2
Tema 11.3 Coaep:xxanue yueOHOTro MaTepHaJia:
Jlorapupmuueckas
byHK1MS, ee CBOMCcTBa 65 Jlorapudmuueckas GyHKIUS U €€ CBONCTBA 2
Tema 11.4 Copeprxanue y4eOHOro MaTepuaJa:
Pemenue 66 [Tonatue norapudmuyeckoro ypaBHeHus. Ormnepanusi NoTeHLUpoBaHusA. Tpu
JOTapHPMUIECKHIX OCHOBHBIX METOJa PEIICHHUs JOTapu(MHUECKHX YpaBHEHHH: (yHKIMOHAIHHO-
YPaBHEHHI U HEPABEHCTB rpaduueckuii, MeTo]l MOTEHIMPOBAHUS, METO/] BBE/IEHHUSI HOBOW IIEPEMEHHOI. 2
67 Meroa NMOTEHIIMPOBAHMS, METOJ BBEJIECHHS HOBOM INMEPEMEHHON IIPU PEIICHUH 2
Jorapu(MUYECKUX YpaBHEHUH.
68 Jlorapudmuueckre HepaBeHCTBA 2
Tema 11.5 Copepxxanue y4eOHOro MaTepuaJa:
CucreMmsl 69 | AsropuTMm pelIeHUs! CUCTEMBbl YPaBHEHUH. 2
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norapupMHUIECKUX 70 | PaBHOCHIBHOCTH JIOTapU(MUYECKUX YPAaBHECHUI U HEPABEHCTB 2
YpaBHEHUH
Tema 11.6 Copaepxxanue yueOHOTro MaTepuaJa:
Jlorapudmel B ipupone u | Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepircanue NPUKIAOHO20
TEXHUKE MO0ys)
IIpakTuyeckoe 3ansaTue Ne 26. [Ipumenenue norapudma. Jlorapudmudeckas cnupaiib B 2
npupoe. Ee maremarndeckue CBOMCTBA
Tema 11.7 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3anau. IIpakTuyeckoe 3ansitue Ne 27. Jlorapudmuueckas pyHkuus. Pemienue mnpoctedimmx
Jlorapudmer. norapudmuueckux ypasHeHuil. Konmponvnasa padoma. 2
Jlorapudmuueckas
byHKIUSA
Paznen 12. MHuoxkecTBa. JjieMeHThl Teopuu rpagos 12
Tema 12.1 Conep:xxanue yueOHOTro MaTepHaJia:
MHoxecTBa Ilpogpeccuonanvno-opuenmuposannoe cooepirxcanue (cooeprcanue NPUKIAOHO20
Mooyns)
71 | [Tonstue MHOXecTBa. [lomMHOkecTBO. Onepanuu ¢ MHOKECTBAMHU 2
Tema 12.2 Copepxxanue ydueOHOIro MaTepuaJa:
Onepanuu ¢ MHOXecTBamu | IIpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooepircanue nPUKIAOHO20
Mooyns)
72 | Onepanuu ¢ MHOXXECTBaMH. 2
73 | Pemenne nmpuKiIa HBIX 33129
IpakTnyeckoe 3ansitue Ne 28 . Penienve npukiagHbIxX 3a1a4
Tema 12.3 IIpogheccuonanvro-opuenmuposarnHoe cooepicanue (Cooepicanue NPUKIaoH020 Mooyis)
I'padbr IIpakTnyeckas padora Ne 29 Iousarue rpada. Ces3Hblil Tpad, AepeBo, MUKI rpad Ha 2
IJIOCKOCTH.
Tema 12.4 Conep:xxanue yueOHOro MaTepuaJia:

Penrenue 3amau.

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZO0
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Mmuoxectsa, ['padsr u ux

Mooyns)

IIPUMEHEHNE IIpakTnyeckoe 3anaTHe Ne 30. Onepanuu ¢ MHOecTBamMu. OmMcaHHE pealbHBIX 2
CUTYyaIlMil C MOMOIIBI0 MHOXKECTB. [IpuMeHeHune rpadoB K pelieHuo 3a1a4
Koumponvnasa paooma .
Pa3znen 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPUHU BEPOSITHOCTEH 28
Tema 13.1 Conep:kanue y4eOHOT0 MaTepuaJia:
OCHOBHbBIE TOHATHUS Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue NPUKIAOHO20
KOMOMHATOPUKHU Mooyns)
74 | IlepecTaHOBKH, pa3MeILIEHHUs, COUETAHUS. 2
Tema 13.2 Coaep:xxanue yueOHOTro MaTepHaJia:
CobbiTHe, BeposTHOCTh | IIpogheccuonansvno-opuenmuposannoe cooepircanue (codeprycanue NPUKIAOHO20
coObITus. CroxkeHue u M00yns)
YMHOKEHHE BeposATHOCTEN | 75 | CoBMECTHBIE U HECOBMECTHBIE COOBITHS. 2
Teopembl 0 BEpOSTHOCTH CYMMBI COOBITHN. Y CIIOBHASI BEPOSATHOCTH. 3aBUCHMBIC U 2
76 | HE3aBHCHMBIE COOBITHSI.
77 | Teopembl O BEpOSTHOCTH MTPOU3BEIECHUS COOBITHIA. 2
Tema 13.3 Copepxxanue y4eOHOro MaTepuaJa:
BepositHOCTB B Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
npodeccuoHaIbHbIX Mooynn)
3a/1auax 78 | OTHOCHTEIbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYHNBOCTH. 2
79 | Craructuyeckoe omnpesesieHne BepossTHOCTH. OTeHKa BEPOSTHOCTH COOBITHS 2
IIpakTuyeckoe 3ansTHe Ne 31. OTHOcHTenpHAs dYacToTa COOBITHSA, CBOMICTBO €€ 2
ycTONYMBOCTH. CTaTUCTUYECKOE ONPEIECIEHNE BEPOSITHOCTH.
Tema 13.4 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0

JluckpeTHas ciay4yanHas

MOOys)
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BCJIIMYHMHA, 3aKOH €€

80 | Buner cinyuaitnpix BenmuuuH. OrmpeneneHue IUCKPETHON CIy4allHOW BEJIMYHMHBIL.

pacupeneneHus 3aKkoH pacmpeiesieHdss JUCKPETHOM ciaydyalHOM BeauuuHbL. Ee  4uciioBbie 2
XapaKTEPUCTHUKHU.
Tema 13.5 Conep:kanue y4eOHOT0 MaTepuaJia:
3agaun matematudeckoil | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprccanue npuKiIaAOHO20
CTaTUCTUKHU MOO0yNs))
Bapuanuonnsiii  psa. Ilomuron uactor u  rucrorpamMma. CraTUCTHUYECKHE
81 | xapakTepHCTHKH psija HAOIIOAAEMBIX TaHHBIX. 2
IIpakTnyeckoe 3ansitue Ne32 . Ilosuron yactor u rucrorpamma. CraTUCTHYECKHE 2
XapaKTePUCTUKU pPsijia HAOII0JaeMbIX TaHHBIX.
Tema 13.6 Conep:xxanue yueOHOIro MaTepuasa:
Cocrasnenue Tabmun u | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue NPUKIAOHO20
JUarpaMM Ha MPaKkTUKE | M0OY/is)
82 | [lepBuuHas 0OpabOTKa CTATHCTUYECKUX JMAaHHBIX. [ padruueckoe ux mpecTaBieHUE. 2
83 | HaxoxaeHue cpeqHUX XapaKTepUCTHK, HAOTIOAaeMbIX JTaHHBIX 2
IIpakTuueckoe 3ansaTue Ne 33. IlepBuuyHas 00paboTKa CTATUCTUYECKHX IaHHBIX. 2
['padmyeckoe ux npeacraBiacHUeE.
Tema 13.7 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3amauy. Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0
DIIeMEHTHI Mo0yns)
KOMOWHATOPUKH, IIpakTnueckoe 3anaTHe Ne 34. DiemeHTbl KoMOMHATOpHKH. COOBITHE, BEPOSTHOCTD 2
CTaTHUCTUKH U TEOPUU coObITus. CrokeHne U yMHOXeHue BeposiTHocTell. KoHTposbHas paboTa
BEPOATHOCTEMN
Pasjnen 14. YpaBHeHHs 1 HepaBeHCTBA 18

Tema 14.1

Conep:xaHue y4eOHOro MaTepuaJia:
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PaBHOCHIIBHOCTB
YpPaBHEHUI U HEPABEHCTB.

84

PaBHOCMIIBHOCTE ypaBHEHHII M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI
PaBHOCHJIBHBIX TIEpeXo/ax B YpaBHEHMSAX M HepaBeHCTBax. OOImue MeETOabI

OO0111e METOBI pelIeHus pelIeHns ypaBHEHHUU: Mepexo OT PaBEeHCTBAa (DYHKIMH K PaBEHCTBY apryMEHTOB 2 1
JUIE MOHOTOHHBIX (DYHKLIMH, METOJ Pa3jOKEeHUs HA MHOXHTEIH, METO] BBEACHUS
HOBOU NEpeMEHHOM, (DYHKIIMOHAILHO-TparuIecKrii METOT
Tema 14.2 Conep:kanue y4eOHOT0 MaTepuaJia:
I'paduueckuii meToq 85 | OOmme MeToIbl PEIICHUs] HEPABEHCTB: MEPEX0/l OT CPABHEHUS 3HAYCHUN (PYHKIHIA
peleHus ypaBHEHHIA, K CpaBHEGHUIO 3HAYCHWH apryMEHTOB [UIS MOHOTOHHBIX (YHKIHHA, METOX
HEPABCHCTB MHTEPBAJIOB, (YHKIMOHATBHO-Tpaduueckuii Mmetoa. I'paduyeckuii metoxa pemeHus
yYpaBHEHU U HEPABEHCTB 2 1
Tema 14.3 Coaep:xxanue yueOHOro MaTepuaJia:
VYpasuenus u HepaBeHCTBa | 86 | Onpenenenue Moayns. Packpeitue Monynsa mno ompenenenuto. [Ipocreiimiue
C MOAyJIeEM YpaBHEHUS M HEpaBEHCTBA ¢ MoayneM. [IpumMeHeHNe paBHOCWIBHBIX MEPEXOJ0B B
OTIpeNIeICHHBIX TUTIAX YPAaBHEHUI M HEPABEHCTB C MOTyJIEM 2 1
Tema 14.4 Conep:xanue yueOHOro MaTepuaJa:
VYpaBHenus U HepaBeHCTBa | 87 | 3HaKOMCTBO ¢ mapameTpoM. IIpocreiiine ypaBHEHUs 1 HEPABEHCTBA C TapaMeTPOM
C mapaMeTpaMu 2 1
Tema 14.5 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0
CocraBieHue u peuieHue | Mooy
NpO)eCCHOHATBHBIX 33189 | 88 | PeHie TEKCTOBBIX 3314 MPO(ECCHOHATLHOTO COICPKAHMUS 2 1
C TIOMOIIBIO YPABHEHHH | 89 | PemreHue TeKCTOBBIX 33134 MPOMECCHOHATBHOTO COIEPIKAHMS 2 1
90 | Pemienne TeKCTOBBIX 3a/1a4 MPO(HECCHOHATBHOTO COJCPKAHUS 2 1
IpakTuyeckue 3ansiTusa Ne 35. Permenue TeKCTOBBIX 3a7a4 2 2
Tema 14.6 Conep:xxanue yueOHOIro MaTepuaJia:
Pemenue 3anau. 91 | OOue MeTOBI pelIeHUs] YpaBHEHUH. Y paBHEHUS 1 HEPABEHCTBA C MOIYJIEM H C
YpaBHEHUS U HEpaBEHCTBA napaMeTpamH.
2 2
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[Ipomexyrounas arrectanus (OK3aMeH)

10

Bcero: ‘

262
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3. VCJIOBUSI PEAJIM3ALIUY IPUMEPHO IPOTPAMMBbI YYEBHOM
TACIHATITAHBI

3.1. Hna peanu3anuyd NOpPOTpaMMbl TUCHMIUIMHBI JIOJDKHBI OBITH TNPEAYCMOTPEHBI
CJICAYIOIINE CIeHalbHbIe TOMEIICHUS:

Peanmuzanmss mporpaMMbel AMCHMIUIMHBL  TpeOyeT Hamuuusi ydeOHoro KaOuHera
MaTeMaTHKH.

O6opynoBanue y4eOHOT0O KaOMHETa:

— [10CaI0YHBIC MECTA IO KOJIMYECTBY O0YJaIOIINXCS;

— paboyee MecTO IpernoaaBaTes;

— KOMIUIEKT y4eOHO-HarISAHBIX TOCOOUH;

— KOMIUIEKT 3JIEKTPOHHBIX BUJICOMATEPHAJIOB;

— 3aJaHus IS KOHTPOJIBHBIX PadoT;

— npodecCHOHANTBHO OPUEHTHPOBAHHBIC 3aaHNUS;

— MaTrepuabl SK3aMeHa.

TexHuueckue cpeacTtBa 06y‘ICHI/I${Z
- HepCOHaﬂbHBIfI KOMIIBIOTEP C JIMOCH3MOHHBLIM IMTPOTrpaMMHBIM 06CCH6‘-IGHI/IGM;

— TPOEKTOP C IKPAHOM.

3.2. UnopmannonHoe odecnevenne peajusanuy NporpamMmmbl
OcHOBHbIE HCTOYHUKH:
1. Amumos, III. A. Maremaruka: anreOpa M Hayajla MaTeMaTHYeCKOrO aHAIM3a,

reomeTrpus. AnreOpa M Hadajga wMartemMatudeckoro anamusza 10-11 kmaccel (0a30BbId M
yrinyoneHHbiil ypoBau): yueOnuk / III. A. Anumos, 10. M. Konarun, M. B. Tkauépa [u np.]. —
11-e u3g., crep. — Mocksa: IIpocsemenue, 2023. — 463, [1] c.: un. — ISBN 978-5-09-107210-5.
— Tekct: anexrponnsii. - URL: https://znanium.com/catalog/product/2089825

2. Aranacsn, JI. C. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYE€CKOTO aHAIIN3a,

reometpus. ['eometpusi. 10-11 kmacc. bazoBwiii u yrimyOnenHsiid ypoBHu: yueOnuk / JI. C.
Aranacsa, B. @. byty3os, C. b. Kagomnes [u ap.]. — 11-e u3z., crep. — Mocksa: [IpocBemienne,
2023. — 287, [1] c: wn. — (MI'Y — mkone). — ISBN 978-5-09-103606-0. — Tekcrt:
anexTponHsbIi. — URL: https://znanium.com/catalog/product/2089980

3. Huxonsckuii, C. M. Matemaruka: anre6pa ¥ Hadana MaTeMaTHYECKOTO aHAIU3a.
10 knacc (6a3oBblit U yriay6senHsiit ypoBau) / Hukonsckuit C.M., ITotanos M.K., PemernukoB
H.H., — 10-e u3n. — Mocksa: Ilpocsemenne, 2022. — 432 c. — ISBN 978-5-09-101573-7. —
Tekcr: anexkrponnsiii. — URL: https://znanium.com/catalog/product/2090528

4, Huxonbckuit, C. M. Maremarunka: anredpa v Hadajla MaTEeMaTUYECKOTO aHaln3a,

reoMerpus. Aiaredpa U Hayaia MaTeMaTuyeckoro ananuza. 11 kmacc. ba3zoBelii U yrimyOn€HHbIN
ypoBuu / C. M. Huxonsckuii, M. K. [lotanos, H. H. PemernukoB. — 9-e u3za. — Mocksa:
[Tpocsemenue, 2022. — 464 c. — ISBN 978-5-09-101574-4. — Tekct: snekTpoHHbid. - URL:
https://znanium.com/catalog/product/2090530
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JlonoTHUTeIbHbIE UCTOYHUKH:

1.byry3oB, B. ®. Marematuka: anreOpa ¥ Havaja MaTeMaTHYECKOTO aHAJIW3a,
reomerpus. ['eomerpus. 10 - 11 kmaccsl (6a30BbIit M yriyOJeHHBIH YpOBHB) : yueOHuk / B. @.
byty3os, B. B. [Ipaconos ; nox pea. B. A. CagoBauuero. — 5-¢ uzz. — Mocksa : IIpocselenue,
2022. — 272 c¢. — ISBN 978-5-09-099447-7. — Tekcr : osnexkrponnsii. — URL:
https://znanium.com/catalog/product/1927222

2.Komarun, FO. M. Marematuka: anreOpa M Havaja MaTeMaTHYECKOTO aHaJW3a,
reomeTpus. Anredpa U Hadajga MaTeMaTHYecKOoro aHainusa 11 kmacc (0a30BbIA U yriTyOJICHHBIN
ypoBHb) : yueOHuk / FO. M. Konsrun, M. B. TkaueBa, H. E. ®enopoBa. — 7-e¢ uzn. — Mockga :
[Tpoceemenue, 2022. — 384 c¢. — ISBN 978-5-09-099451-4. — Tekcr : snekrponHbid. — URL:
https://znanium.com/catalog/product/1927174

3.KouerkoBa, 1. A.Maremaruka. [Ipaktukym : yue6. mocodue / U. A. Kouerkona, XK. 1.
Tumomko, C. JI. Cenezenn. — Munck : PUIIO, 2018. — 503 c. : mr.ISBN 978-985-503-773-7. —
Tekcr : anextponnsiit. — URL: https://znanium.com/catalog/product/1018898

HNurepHer-pecypcesl:
www.fcior.edu.ru — (MHpOopManvOHHBIE, TPEHUPOBOYHBIE U  KOHTPOJbHBIC

MaTepuabl).
www.school-collection.edu.ru — Enunasi kosuiekuuu HUGPOBBIX 00pa30BaTEIbHBIX

pecypcoB).
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIATITAHBI

KonTpoas mu

OICHKAa

pe3yIbTaToOB

OCBOCHUA

JUCHUIIIMHBL  OCYHICCTBJIIACTCSA

npenoaaBarcJicM B IHPOLHECCE MPOBCACHUA IMPAKTHYCCKUX SaHHTHﬁ, TCCTUPOBAHUA, a TAKIKC

BBIINTIOJIHCHUA O6y‘-IaIOIJ_[I/IMI/IC$I HHIUBUIYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

Pe3syabTaTsl
o0y4eHust
(IMYHOCTHBIE,
npeaMeTHbIE,
MeTanpeaMeTHbIe)

Oo0mme
KOMIIETeH MU

JIMYHOCTHBIE
pe3yabTaThl
NMPOrpamMMbl
BOCIIUTAHHUA

®opMbI M METO/IbI KOHTPOJIS U
OLIEHKH Pe3yJbTATOB 00y4YeHu sl

JUYIHOCTHBIC

T, JI2, 713, Ji4, JI5,
716, J17

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

TectupoBanue

YcTHbIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yibTaToOB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
3amura
MIPOEKTOB
KounTponbnas pabota
BrlnonHenne 3K3amMeHalMOHHBIX

UHAUBUAYAJIBbHBIX

3aIaHUA

mem anpedmemnblx

M1, M2, M3, M4,
M5, M6, M7

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

TecTtupoBanue

YCTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbsHas
caMmocCTosiTeNbHas paboTa
IIpencraBnenue pe3yiabTaToOB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT
3amura MHUBUYaJIbHBIX
IIPOEKTOB

KonrtponsHas pabora
BeimonHeHne 3K3aMeHallMOHHBIX

3aJIaHUN

npeomemmoie

M1,102, 113,114, 11
5,116,117, 118,119,
110, 11 11, I
12, T 13, T1 14, I 15,

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

TecTtupoBanue

YcTHBII onpoc
MaremaTudecKuii JUKTaHT
NunuBunyanbHas
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IT16, 1117, II 18, II
19, I1 20, IT 21, T 22,
IT 23, II 24, 11 25, 11
26, 11 27, 11 28, IT 29,
IT 30, IT 31, II 32, II
33

caMOCTOsITeNIbHAs paboTa
IIpencrasnenue pe3yJIbTaToOB
NPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
3amura WHUBUYATbHBIX
IIPOEKTOB

KonrtponsHas pabora
Beinonnenne sK3aMeHallMOHHBIX
3aJaHun
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